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1. GETTING FAMILIAR WITH TECOMAT TC700 PLCS

1.1. INTRODUCTION

What is a programmable logic controller

A programmable logic controller (PLC) - is a digital control electronic system designed
to control working machines and processes in industrial fields. Through digital or analog
inputs and outputs, the PLC receives and sends information from / into the plant being
controlled. Control algorithms are saved in the user program memory, which is executed in
cycles.

Principles of user program execution

The control algorithm of the programmable logic controller is written as a sequence of
instructions in the user program memory. The central unit reads stepwise the individual
instructions from this memory, executes corresponding operations with the data in the
scratch pad memory, or executes transitions in the sequence of instructions, if the
instruction is from the group of operating instructions. After all instructions of the required
algorithm are executed, the central unit updates the output variables into the output
peripheral modules and updates the states from the input peripheral modules into the
scratch pad memory. This is continuously repeated and we call it "program cycle" (fig. 1.1,
fig. 1.2).

Unrepeated update of the states of the input variables within the entire program cycle
avoids the possibilities of hazardous states that could occur in the control algorithm, while
being solved (during computation, input variables cannot be changed).

management
write Y read X

User program solution

Fig. 1.1  Cycle of user program solution
Read X - transcription of values from PLC input modules into the X area in the
scratch pad memory
Write Y - transcription of values computed by program from the Y area into the
PLC output modules
Management - preparation of the PLC central unit for the solution of the next
cycle program
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input module output module
rack 0, position 2 rack 0, position 3

PLC scratch pad memory

\’
r0_p2 IDI.DI5
input X image
r0_p3 IZIJO.DOZ terminal A4
_ terminal A7 e signal DO2 ougtput
input signal DI5 utpu |. g oo
contact system registers

S

user registers
R

user program

r0_p2_DI.DI5 r0_p3_D0.DO2
: ( )_{ ladder diagram
transcription
PO
LD r0_p2_DI.DI5 instruction list
WR r0_p3_DO.DO2 transcription
EO

Fig. 1.2 Scheme of signal processing by the programmable logic controller
(symbolic names of the signals are automatically generated by the Mosaic
environment, users can change them)

1.2. TECOMAT TC700 SYSTEM FEATURES

Modular programmable logic controllers TECOMAT TC700 are designed to control
technologies in various industrial and other branches. The user can select from a broad
range of peripheral modules, which can be combined arbitrarily, available are also power
supply sources from various voltages, various types of central units as well as different
types of racks, into which all the parts of the system are installed. Consistent modularity
allows to build up really custom-made applications, this is to say an optimum performance
for an optimum price.

Racks are delivered in two variants with a different number of positions for peripheral
modules. The modules are closed in plastic protective cases. Thanks to this, they can be
handled without a danger of damage of sensitive CMOS components.

Communication

Data communication among the PLC and the superior PCs, among several PLCs, or
among the PLC and other plants are usually realized through serial transmissions. The
TC700 systems support basic transmissions by means of the Ethernet network or the
EPSNET industrial network.

Asynchronous serial channels are optionally fitted with various types of physical
interfaces according to customer's request (RS-232, RS-485, RS-422). On one level of the
EPSNET network can be up to 32 participants and the length of the serial line can be up to
1200 m, when using the RS-485 interface. Optionally, also other industrial protocols are
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supported, e.g. MODBUS, PROFIBUS, CANopen, etc. Or, asynchronous communication
through universal transmission channels controlled directly from the user program is
possible. Some central units and communication modules are fitted with the Ethernet
interface allowing operation of more logic connections at the same time.

All central units are also equipped with the USB interface for programming purposes,
debugging and service interventions.

Building up an extensive system

Thanks to serial communication, individual parts of the entire TECOMAT TC700 system
can be positioned in decentralized in such a way that the executive parts are located
directly by the technologies being controlled and the control parts can be concentrated in
the control room. Peripheral modules are equipped with their own intelligence and data
exchange is carried out through a serial system bus. An advantage of the serial connection
is that the peripheries can be located hundreds of metres from the central unit, this
significantly reduces the price of cable laying in many cases.

Connection with a PC

The entire system as well as its parts can communicate with computers of PC standard.
Again, the serial interface is optional. Thus, the computer can be used for monitoring of the
process being controlled and at the same time, it is located outside the industrial
environment in a control room or in a central control desk. The computer also serves as a
programming instrument for the PLC.

In addition the PLCs of the TECOMAT TC700 series, also the computers of PC
standard can patrticipate in the communication (through a serial interface adapter) as well
as another participants meeting the requirements of the EPSNET network (another
TECOMAT PLC, operator panels, etc.).

Distributed control systems

The above mentioned facts enable to realize extensive systems of distributed or
hierarchical control. But such systems can also be established through "gradual steps from
underneath” in such a way that originally autonomous systems are gradually combined
and added by the top control level or by central monitoring and data acquisition only. Such
created systems are more stable and have longer life time than the systems created in
"one single step from the top". An advantage of the distributed systems is primarily the
possibility of autonomous control also during a control room failure, gradual putting of the
entire system into operation, easier debugging, adding, cost saving and less laboriousness
during installation (e.g. cable laying, switchgears).

Programming tool

As a programming instrument, a PC can be used. The computer configuration must be
selected according the requirements of software (Mosaic, Reliance, ...). TECOMAT TC700
offers a wide range of useful system services, which facilitate and make programming
comfortable. As an example we can name a broad range of time data, current date and
time or system support to treat the states when PLC supply is switched on.

1.3. TECOMAT TC700 UNIT

Composition

The PLC unit consists of a flat rack and individual modules located in individual plastic
cases, which are fixed to the rack by one screw. Each case has its door allowing access to
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the removable terminal boxes of the modules and lead-in cables. The width of the
individual cases is 30 or 60 mm according to the type of the module used.

PLC unit
PLC TECOMAT TC700 consists of the following (fig. 1.3):

Rack RM-794x (2, 4, 8, 15 positions)

Power supply PW-790x (PW-7901, PW-7902, PW-7903, PW-7904, PW-7908 takes
2 positions in the rack, PW-7906, PW-7907 are designated only for short racks (2 or 4
positions) and do not engage any position — they are fitted to the rack connectors)
Central unit CP-700x

System communication modules SC-710x for communication possibilities expanding
System expanders SE-713x for redundant systems

Peripheral modules

Possibilities of PLC configuration are stated in the chapter 3.
The order numbers of the parts of the unit can be found in the catalogue of the
programmable logic controllers of series TECOMAT TC700.

1.4 PLC BASIC PARAMETERS

PLC TECOMAT TC700 are designed to be mounted into distributing frames. PLC basic
parameters are specified in the table 1.1 to table 1.5. The parameters of the individual
modules are specified in the documentation supplied with each module.

Table 1.1 Basic parameters

Product standard IEC EN 61131-2

Protection class of electrical object CSN 33 0600 [l

Type of equipment built-in

Coverage (after installation into rack) IP20 IEC EN 60529

Life time 10 years

Table 1.2 Operational conditions

Class of ambient influence - CSN 33 2000-3 normal

Operating temperatures range OCto+55<C

Permissible temperatures during transport -25Cto +70 C

Relative humidity 10 % to 95 % w/o condensation

Atmospheric pressure min. 70 kPa (< 3000 m over the

sea level)

Degree of pollution - IEC EN 61131-2 2

Overvoltage category of installation - CSN 33 0420-1 I

Working position vertical

Type of operation continuous

Vibration resistance (sinusoidal vibrations) 10 to 57 Hz - amplitude 0.075 mm
Fc according to IEC EN 60068-2-6 57 to 150 Hz - acceleration 1G

Electromagnetic compatibility:
Emissions - IEC EN 55022* class A
Immunity table 16, IEC EN 61131-2

* This is a product of class A. In indoor conditions (i.e. such conditions, where using of
radio and TV sets can be supposed in a distance of 10 m from the mentioned
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equipment), the product can cause radio disturbances. It might be required in such
cases that the user takes necessary measures to avoid this.

rack O

rack 2

Fig. 1.3 PLC TECOMAT TC700 configuration
1 - Rack
2 - Power supply module
3 - Central unit
4 - Peripheral modules
5 - Connecting cable between racks
6 - Bus termination
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Table 1.3 Storage conditions

Storage environment dry, clean rooms without conducting dust, aggressive gases or
acid vapours for the period not exceeding the guarantee period
Storage temperatures | —25 °C to +70 °C without temperature shocks

Relative humidity max. 80% without vapour condensation

Table 1.4 Transport conditions

Transport environment |covered transport means, transport packaging must not be
exposed to rain and snow

Transport temperatures |-25 °C to +70 °C

Table 1.5 System characteristics
User program execution
cyclic, multi-loop control with possibility of interruption from external events, time and
error messages
User program memory
CMOS RAM, EEPROM
PLC modes
RUN - user program execution
HALT - user program execution stopped, PLC programming
possibility to change the mode by the command through the serial channel
possibility of redundant system assembly that works on the hot standby principle
Output locking
by the command via the serial channel
automatically during a fatal system error
Hardware diagnosis
processor check (watchdog)
power failure check, data protection during power failure
ensuring of serial communication protection
ensuring of data transmission via I/O bus
Software diagnosis
user program validation
user program cycle time watch
continuous check of user program correctness (non-existing jump target, memory
structure overflow, division by zero, unknown instruction, etc.)
Communication
serial in EPSNET, MODBUS, PROFIBUS DP, CAN network
general serial asynchronous
USB interface, Ethernet, RS-232, RS-485, RS-422
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Other functions (depend on the central unit type)
- automatic recognition of peripheral unit configuration
EEPROM programming for user program backup
communication support for data monitoring by superior system
possibility of user program execution without activation of peripheral modules
additional memory for data archiving DataBox
RTC circle
support for PLC variables analyzer
possibility of forcing (fixation) of peripheral module inputs and outputs
program on-line change under run (on-line editing)
project archiving in the PLC memory
PLC redundancy as a whole and its particular parts too
SD / MMC card with FAT12 / FAT16 / FAT32 file system
integrated Web server
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2. PARTS OF THE PLC BASIC UNIT

2.1. RACKS

The supporting base of all PLC TECOMAT TC700 units is a flat rack supplied in four
dimensional variants. The bus with connectors for peripheral modules, the switch for
setting of the rack address and connectors for connection of other racks are part of the
rack. The way of installation and rack interconnection are described in chapter 3.3.

The mounting dimensions of the racks (height including fitted modules) and their order
numbers can be seen on fig. 2.1.

Rack type Order number No. of positions A [mm] B [mm]
RM-7942 TXN 179 42 15 485.2 461.8
RM-7941 TXN 179 41 8 272.3 249.0
RM-7946 TXN 179 46 4 150.7 1274
RM-7944 TXN 179 44 2 89.9 66.6"

Fig. 2.1  Mounting dimensions of fitted racks
* The dimension specifies the unit depth
" there are mounting holes in the upper left and bottom right corner only on the

RM-7944 rack
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Fig.2.2  Rack panels with connectors and address switches

Connectors BE1 and BEZ2 in the left part of the rack are designated for the next rack

connection or bus termination is placed there (see chapter 3.3.).

Warning ! It is prohibited to manipulate with bus i

system is on.

nterconnecting cables when the

RM-7941 and RM-7942 racks address is set by the rotary switch. Address variants are
described in the table 2.1.

Table 2.1 Possible RM-7942 and RM-7941 rack address setting

Rack type Switch Rack address Positions addresses
RM-7942 0 0-14
(15 positions) 1 0-14
2 0-14
3 -14

RM-7941
(8 positions)

0 (blue area)
1 (blue area)
2 (blue area)
3 (blue area)
0 (white area)
1 (white area)
2 (white area)
3 (white area)

WNPFPOWNREFOWwNEF O

00w OO oo
1
e NN

o1 o1 o1 ol
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2. Parts of the PLC basic unit

RM-7944 and RM-7946 rack address is set by the bottom rotary switch. The address
range is set by the upper rotary switch. Possible address variants are shown in the table
2.2.

Table 2.2 Possible RM-7946 and RM-7944 rack address setting

Rack type Bottom switch Rack address Upper switch Position
addresses
RM-7946 0 0 0 0-3
(4 positions) 1 1 4 4-7
2 2 8 8-11
3 3 12 12 -15
RM-7944 0 0 0 0-1
(2 positions) 1 1 2 2-3
2 2 4 4-5
3 3 6 6-7
8 8 -
10 10-11
12 12 -13
14 14 - 15

RM-7941 racks (commencing year 2007), RM-7944 and RM-7946 allow to fit PW-7906
and PW-7907 power supplies directly to connectors BE1 and BEZ2 in the left part of the
rack. Then these connectors are brought out at the power supply top panel. Address
switches are covered.

Rack installation on the U-bar

RM-7941 (commencing year 2007), RM-7944 and RM-7946 racks can be mounted on
the U-bar according to IEC EN 50022 (width 35 mm) by means of the removable holders.
Set SM-9024 (order no. TXF 790 24) contains one holder including specified screws. RM-
7944 rack (2 positions) demands one holder of this type, other racks two.

2.2. SUPPLY MODULES

Table 2.3 Overview of supply modules with order numbers

Source type | Modification Order number

PW-7901 feeder from 24 V DC, 50W TXN 179 01

PW-7902 feeder from 24 V DC, 50W, with UPS circuits TXN 179 02

PW-7903 feeder from 230 V AC, 50W TXN 179 03

PW-7904 feeder from 230 V AC, 50W, with UPS circuits TXN 179 04

PW-7906 feeder from 24 V DC, 24W TXN 179 06
designed for RM-7941, RM-7944, RM-7946 racks

PW-7907 feeder from 230 V AC, 24W TXN 179 07
designed for RM-7941, RM-7944, RM-7946 racks

PW-7908 feeder from 115V DC, 50W TXN 179 08

Supply modules are designed to supply TECOMAT TC700 units. In case of a PLC
TC700 with more racks, these racks can be fed from one supply module under observation
of certain rules, or we can use more supply modules than it is necessary due to power
supply backup (power supply redundancy).
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2.2.1. Supply modules PW-7901, PW-7902

Supply modules PW-7901 and PW-7902 are designed to supply PLC TECOMAT TC700
units from 24 V DC with a power output of 50 W in a case 60 mm wide. Usually, they are
fitted into the first position of the rack from the left, but this is no condition. The parameters
can be found in table 2.4.

PW-7901
POWER

PW-7902
POWER

OVERLOAD
100 % a

OVERLOAD
100 % a

5% &
S
50 %

75 %

BAT  FLOAT
-

BAT ERR
24 VDC

UPS switch

connection of backup
power supply 24 V DC
from accumulator

connection of
power supply 24 V DC

Fig. 2.3  Front panel of supply modules PW-7901 and PW-7902 after opening the door

Supply modules are pulse-controlled modules with an output level of 24 V SELV
(circuits with protection by low safe voltage) with a permanent total output power of 50 W.
The module also has a block for network voltage failure watch. The output level is fitted
with by protective overvoltage components.

The PW-7902 power supply module contains a UPS block (Uninterruptible Power
Supply) allowing to backup the TECOMAT TC700 PLC run after connection of external
lead-batteries. The PW-7902 power supply module has all functions of UPS including
charging control , battery condition monitoring, etc. Important information on the condition
of the module, batteries and module consumption are transmitted to the central unit and
are available to the user for processing (e.g. messages reporting the necessity to replace
batteries, etc.). For debugging purposes, the UPS block can be switched off by the switch
on the front panel of the supply module under the door.

The connectors for connection of 24 V DC supply voltage and for connection of the
backup battery are screwless. Detailed information on connection, instructions for correct
installation, examples of connection and principles for increasing resistance and reliability
can be found in the Manual for designing TXV 001 08.02.
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2. Parts of the PLC basic unit

Attention!

For correct functioning in case of parallel run of more supply modules it is

necessary to ensure a minimum consumption of 4.8 W. Otherwise, stable
functioning of the modules will not be ensured.

Attention! It is not allowed to remove or plug in a
the system! When handling a supply module, it has to be off!

switched on supply module into
The system

can be switched on provided it is supplied from another supply module.

Table 2.4 Parameters of PW-7901 and PW-7902 supply modules

Max. power supply interruption period that
does not affect system run

UPS circuits

External battery

Battery voltage
Input protection for battery connection
Electrical resistance of isolation

input / output - 1 min.

input against protective earthing terminal
Emissions IEC EN 55022
Case dimensions

Feeder type PW-7901 | PW-7902
Input voltage

nominal value 24V DC

permissible range 19-36V DC
Maximum input power 72\W
Primary circuit protection fuse T4A
Typ. efficiency 85 %
Output voltage 243+ 0.1V DC
Maximum permanent output power 50 W
Short-circuit protection electronic
Galvanic isolation yes

50 ms (UPS switched off)

no yes

- 1.3to 12 Ah,
lead, maint.-free
- 24V
- fuse T2A

1500V DC
500V DC
class B
137 x 60 x 198 mm (2 positions in the rack)

16

TXV 004 02.02



TECOMAT TC700 Programmable logic controllers

2.2.2. Supply modules PW-7903, PW-7904

The PW-7903 and PW-7904 supply modules are designed to feed TECOMAT TC700
PLC unit from 230 V AC network with an output of 50 W in a case 60 mm wide. Usually,
they are fitted into the first position of the rack from the left, but this is no condition. The
parameters can be found in table 2.5.

PW-7904
POWER

PW-7903
POWER

‘OVERLOAD
100 %
75%
50 %

OVERLOAD

100 %
75% g
50 %

BAT  FLOAT
(_J

BAT ERR
230 VAC

UPS switch

connection of backup
power supply 24 V DC
from accumulator

connection of
power supply 230 V AC

Fig. 2.4  Front panels of PW-7903 and PW-7904 supply modules after opening the door

Supply modules are pulse-controlled modules with an output level of 24 V SELV
(circuits with protection by low safe voltage) with a permanent total output power of 50 W.
The module also has a block for network voltage failure watch. The output level is fitted
with by protective overvoltage components.

The PW-7903 and PW-7904 modules are electrical devices of class | and allow
connection to the TN-S as well as TN-C network (zero-voltage protection).

The PW-7904 power supply module contains a UPS block (Uninterruptible Power
Supply) allowing to backup the TECOMAT TC700 PLC run after connection of external
lead-batteries. The power supply module PW-7904 has all functions of UPS including
charging control , battery condition monitoring, etc. Important information on the condition
of the module, batteries and module consumption are transmitted to the central unit and
are available to the user for processing (e.g. messages reporting the necessity to replace
batteries, etc.). For debugging purposes, the UPS block can be switched off by the switch
on the front panel of the supply module under the door.

The connectors for connection of 230 V AC supply voltage and for connection of the
backup battery are screwless. Detailed information on connection, instructions for correct
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2. Parts of the PLC basic unit

installation, examples of connection and principles for increasing resistance and reliability
can be found in the Manual for designing TXV 001 08.01.

Attention! For correct functioning in case of parallel run of more supply modules it is
necessary to ensure a minimum consumption of 4.8 W. Otherwise, stable
functioning of the modules will not be ensured.

Attention! It is not allowed to remove or plug in a switched on supply module into
the system! When handling a supply module, it has to be offt The system
can be switched on provided it is supplied from another supply module.

Table 2.5 Parameters of PW-7903 and PW-7904 supply modules

Feeder type PW-7903 | PW-7904
Input voltage
nominal value 230V AC
permissible range 180 - 264 V AC
frequency 48 - 63 Hz
Maximum input power 72 VA
Primary circuit protection fuse T1A
Typ. efficiency 80 %
Output voltage 24.3+0.1VDC
Maximum permanent output power S50W
Short-circuit protection electronic
Galvanic isolation yes
Max. power supply interruption period that 50 ms (UPS switched off)
does not affect system run
UPS circuits no yes
External battery - 1.3t0 12 Ah,
lead, maint.-free
Battery voltage - 24V
Input protection for battery connection - fuse T2A
Current surge after switching on the module max. 15 A, t< 10 ms
Electrical resistance of isolation
input / output - 1 min. 3.75kV AC
input against protective earthing terminal 1.85 kV AC
Emissions IEC EN 55022 class B
Emissions of harmonic currents class A (P.F.>0.99)
IEC EN 61000-3-2
Case dimensions 137 x 60 x 198 mm (2 positions in the rack)

2.2.3. Supply module PW-7906

Supply modul PW-7906 is designed to supply PLC TECOMAT TC700 units from 24 V
DC with a power output of 24 W. The module is fitted to the bus connectors of RM-7941
(commencing year 2007), RM-7944 and RM-7946 racks entirely. The parameters can be
found in table 2.6.

Supply module is pulse-controlled module with an output level of 24 V SELV (circuits
with protection by low safe voltage) with a permanent total output power of 24 W. The
module also has a block for network voltage failure watch. The output level is fitted with by
protective overvoltage components.

The module occupies original bus connectors on the rack. The connection of other
racks is possible due to pair of identical connectors at the power supply front panel. The
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rotary switches setting rack address and the number of the first position on the rack are
hidden by the power supply module. Therefore there are labels on the front panel where
you can write information about set address.

The connectors for connection of 24 V DC supply voltage are screwless. Detailed
information on connection, instructions for correct installation, examples of connection and
principles for increasing resistance and reliability can be found in the Manual for designing
TXV 001 08.02.

Attention! For correct functioning in case of parallel run of more supply modules it is
necessary to ensure a minimum consumption of 4.8 W. Otherwise, stable
functioning of the modules will not be ensured.

Attention! It is not allowed to remove or plug in a switched on supply module into
the system! When handling a supply module, it has to be offl Stejn tak je
zakdzano manipulovat s propojovacimi kabely sb rnice p i zapnutém
systému .

Also it is forbidden to handle bus connectors when syst em is on.

@

bus
connectors

BUS EXTENSION

ADDRESS

space for rack
addres

activity indicator

connection of
power supply 24 V DC

Fig.2.5  Front panel of supply module PW-7906
Table 2.4 Parameters of PW-7906 supply module

Feeder type PW-7906
Input voltage
nominal value 24V DC
permissible range 19-36VDC
Maximum input power 28 W
Primary circuit protection fuse T2A
Typ. efficiency 85 %
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2. Parts of the PLC basic unit

Output voltage
Maximum permanent output power
Short-circuit protection
Galvanic isolation
Max. doba p eruSeni napajeni bez vlivu
na chod systému
Max. period of power supply interruption
that does not influence the system run
UPS circuits
Electrical resistance of isolation
input / output - 1 min.
input against protective earthing terminal
Emissions IEC EN 55022
Case dimensions

24.3+0.1VvVDC
24 W
electronic
yes
50 ms

no

1500V DC
500V DC
class B
75 (bez zasunutych konektor ) x 27 x 198
mm with unplugged connectors
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2.2.4. Supply module PW-7907

The PW-7907 supply module is ur en designed to feed PLC TECOMAT TC700 unit
from 230 V AC network with an output of 24 W. Modul se osazuje vyhradn na propojovaci
konektory ram RM-7941 (provedeni od roku 2007), RM-7944 a RM-7946. Modul is
assembled only with connectors of frames RM-7941 (model commencing year 2007), RM-
7944 and RM-7946. The parameters can be found in table 2.7.

Supply module is pulse-controlled module with an output level of 24 V SELV (circuits
with protection by low safe voltage) with a permanent total output power of 24 W. The
module also has a block for network voltage failure watch. The output level is fitted with by
protective overvoltage components.

The PW-7907 module are electrical devices of class | and allow connection to the TN-S
as well as TN-C network (zero-voltage protection).

Modul obsazuje p vodni propojovaci konektory ramu. Propojeni dalSich rAm je mo né
diky dvojici identickych konektor na elnim panelu napajeciho modulu. Oto né p epina e
nastavujici adresu ramu a prvni pozice ramu jsou napajecim modulem zakryty. Na elnim
panelu jsou ploSky, na které |ze informaci o nastavené adrese zapsat.

Modul occupies original frame connectors. Other frames connection is possible due to
double identical connectors based on supplying modul front panel. Turning switches that
set frame address and first frame positions are coverred by supplying modul.

The connectors for connection of 230 V AC supply voltage are screwless. Detailed
information on connection, instructions for correct installation, examples of connection and
principles for increasing resistance and reliability can be found in the Manual for designing
TXV 001 08.01.

Attention! For correct functioning in case of parallel run of more supply modules it is
necessary to ensure a minimum consumption of 4.8 W. Otherwise, stable
functioning of the modules will not be ensured.

Attention! It is not allowed to remove or plug in a switched on supply module into
the system! When handling a supply module, it has to be offl Stejn tak je
zakazdno manipulovat s propojovacimi kabely sb rnice p i zapnutém
systému . Also it is forbidden to handle bus connectors when system is on.
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Fig.2.6

bus
connectors

space for rack

addres

activity indicator

connection of

power supply 230 V AC

Front panel of supply module PW-7907

O,

BUS EXTENSION

ADDRESS
R

OLUE
O] &8
OLE

230V AC
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Tab.2.5 Parameters of PW-7907 supply module

Feeder type PW-7907
Input voltage
nominal value 230V AC
permissible range 180 - 264 V AC
frequency 48 - 63 Hz
Maximum input power 35 VA
Primary circuit protection fuse T1A
Typ. efficiency 80 %
Output voltage 24.3+ 0.1V DC
Maximum permanent output power 24 W
Short-circuit protection electronic
Galvanic isolation yes
Max. doba p eruseni napajeni bez vlivu 50 ms

na chod systému
Max. period of power supply interruption
that does not influence the system run

UPS circuits no
Current surge after switching on the max. 8 A, t <10 ms
module
Electrical resistance of isolation
input / output - 1 min. 3.75kV AC
input against protective earthing terminal 1.85 kV AC
Emissions IEC EN 55022 tidaB
Emissions of harmonic currents class A (P.F.>0.99)
IEC EN 61000-3-2
Case dimensions 75 (bez zasunutych konektor ) x 27 x 198

mm with unplugged connectors

2.2.5. Supply module PW-7908

The PW-7908 supply module is designed to supply PLC TECOMAT TC700 units from
115 V DC with a power output of 50 W in a case 60 mm wide. Usually, they are fitted into
the first position of the rack from the left, but this is no condition. The parameters can be
found in table 2.8.

Supply module is pulse-controlled module with an output level of 24 V SELV (circuits
with protection by low safe voltage) with a permanent total output power of 50 W. The
module also has a block for network voltage failure watch. The output level is fitted with by
protective overvoltage components.

The connectors for connection of 115 V DC supply voltage are screwless. Detailed
information on connection, instructions for correct installation, examples of connection and
principles for increasing resistance and reliability can be found in the Manual for designing
TXV 001 08.02.

Attention! For correct functioning in case of parallel run of more supply modules it is
necessary to ensure a minimum consumption of 4.8 W. Otherwise, stable
functioning of the modules will not be ensured.

Attention! It is not allowed to remove or plug in a switched on supply module into
the system! When handling a supply module, it has to be offt The system
can be switched on provided it is supplied from another supply module.
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connection of
power supply 115V DC

PW-7908
POWER

OVERLOAD
100 % o
% 5
S

50 %

75

Case dimensions

Fig. 2.7  Front panel of PW-7908 supply module after opening the door
Table 2.8 Parameters of PW-7908 supply module
Feeder type PW-7908
Input voltage
nominal value 115V DC
permissible range 96 - 131V DC
Maximum input power 72W
Primary circuit protection fuse T2A
Typ. efficiency 85 %
Output voltage 24.3+0.1VDC
Maximum permanent output power S0 W
Short-circuit protection electronic
Galvanic isolation yes
Max. doba p eruSeni napajeni bez vlivu 50 ms
na chod systému
Max. period of power supply interruption
that does not influence the system run
UPS circuits no
Electrical resistance of isolation
input / output - 1 min. 1500 Vv DC
iInput against protective earthing terminal 500V DC
Emissions IEC EN 55022 class B

137 x 60 x 198 mm (2 positions in the rack)
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2.2.6 Indication of supply modules

At the top of the front plate indication LEDs (fig. 2.8, table 2.9) are shown. The
PW-7906, PW-7907 modules have indication LED POWER only.

PW-7901
POWER

PW-7902
POWER

PW-7903
POWER

PW-7908
POWER

PW-7904
POWER

OVERLOAD
100 % .

OVERLOAD OVERLOAD
100 % 100 % I

75 % 75 % 75 %
50 % | 50 % 50 % |
BAT  FLOAT
L
BAT ERR

24V DC

OVERLOAD
100 % I

OVERLOAD
100 %

75 %

50 % |
BAT  FLOAT
(]

75 %
50 %

BAT ERR
230 VAC

230 VAC 115V DC

Fig. 2.8  Detail of supply modules indication
Table 2.9 Functions of indication LEDs of supply modules
Name Colour | Behav. |[Function
POWER green lighting |supply module is running
LOAD 50% green lighting |signalization of supply module load (bar diagram)
75%
100%
OVERLOAD red lighting |signalization of supply module overload (consumption
exceeded 105%)
BAT yellow | flashing |UPS battery is being charged
lighting |PLC is fed from the battery (UPS running)
BAT ERR red flashing | UPS battery voltage dropped below the warning level
(22 V)
lighting |UPS battery voltage dropped below the critical level
(21V)
FLOAT green lighting |UPS battery is charged and the battery float mode is
activated
2.2.7 Data obtained from supply modules

Supply modules PW-7901, PW-7902, PW-7903, PW-7904, PW-7908 provide
information on the values of the voltage being supplied, current being drawn, total module
load and in case of the supply modules with the UPS feature (PW-7902, PW-7904) also
information on voltage and current of the UPS backup battery. The data structure becomes
more clear from the panel I/O Setting in the Mosaic development environment (fig. 2.9)
(icon ). Supply modules PW-7906, PW-7907 provide no data.
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Fig. 2.9

Stat

LSR

Supply module data structure

bit

- information status (8 times type bool)

| 0 |SPWR| SOVR | UPSG | BERR | BWAR | SFLT | SUPS |
7 6 5 4 3 2 1 .0

bits SUPS, SFLT, BWAR, BERR, UPSG work only at PW-7902, PW-7904

SUPS - UPS switch status

0 - UPS battery disconnected

1 - UPS battery connected
SFLT -  float" status signalization (only when the battery is connected)

0 - the battery is being charged

1 - the battery is fully charged (,float* mode is running)
BWAR - warning status of the UPS battery

0 - battery O.K.

1 - the battery is nearly flat, voltage dropped below 22 V
BERR - critical status of the UPS battery

0 - battery O.K.

1 - the battery is flat, voltage dropped below 21 V
UPSG - UPS function signalization

0 - feeding from network

1 - feeding from UPS battery
SOVR - source overload

0 - source load in the permissible range

1 - source overloaded, overload exceeded 105%
SPWR - source status

0 - out of operation

1 - in operation (from network or UPS battery)
- source load in % (type usint)
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USRC
ISRC

UACU
IACU

In the LSR variable, the source provides the value of the current load in
%. In case of the sources with the UPS function, the load represents the
sum of the UPS block consumption and consumptions of the peripheral
modules in the racks.

output voltage supplied by the supply module in tenths of V (type uint)
output current supplied by the supply module in mA (type uint)

In case of variables USRC and ISRC, the source provides the value of the
output voltage and current supplied into the load. For the sources with the
UPS function the load represents the sum of charging (maintaining)
current of the UPS battery and the current supplied into the racks for
peripheral modules. The charging current can be up to 400 mA.

UPS battery voltage in tenths of (type uint) (only for PW-7902, PW-7904)
UPS battery current in mA (type int) (only for PW-7902, PW-7904)

In variables UACU and IACU, the source provides the value of the current
and voltage of the UPS battery. Positive values of the current represent
consumption from the battery, negative values of the current represent
charging of the battery.

2.2.8. Position and replacement of fuses

Supply modules PW-7901, PW-7902, PW-7903, PW-7904, PW-7908

The input circuits of supply from the network and from the UPS batteries are protected
by miniature cylindrical cut out fuses that are accessible after taking off the door on the
right side of the case. The door catch can be loosen by a screwdriver. Take out the blown
fuse by pulling it out from the foot and replace with a new fuse. The position of the fuses
can be seen on fig. 2.10.

AAAARAARRAAAARARA[FH—

0

th“

fuse of UPS accumulators

'@ UPs

| @H fuse of power supply

Fig. 2.10 Position of fuses in supply modules (the fuse of the UPS circuits can be found
only in modules PW-7902 and PW-7904)
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Supply modules PW-7906, PW-7907
The input circuits of supply from the network are protected by elektronic fuse.

2.3. CENTRAL MODULES

The central unit executes the user program and contains basic information necessary
for the PLC function. As a result of this is that the PLC must have the current. Each central
unit has been assigned a letter specifying its series. Each series of central units has its
specific properties important for the compiler of the user program, such as mapping and
size of memory space, instruction set size, etc.

Table 2.10 Overview of central units with order numbers

Module type |Modification Order number
CP-7001 |Central unit of series C TXN 170 01*
CP-7002 |Central unit of series C TXN 170 02*
CP-7003 | Central unit of series G TXN 170 03*
CP-7004 | Central unit of series K TXN 170 04*
CP-7005 | Central unit of series G for redundancy systems TXN 170 05

* The plug-in modules of serial interfaces MR-01xx must be ordered separately.
Table 2.11 Parameters of central units

Central unit type CP-7001 | CP-7002 | CP-7003 | CP-7004 | CP-7005

Real time circuit (RTC) yes

Redundancy support no no no no yes

User program and table memory 64 +64 KB | 64 +64 KB | 128 + 64 KB | 192 + 64 KB | 128 + 64 KB

EEPROM backup memory of the yes yes yes yes yes

program

DataBox - data secondary memory

min. (internal) 128 KB 128 KB 0 KB 512 KB -
max. (submodule SX-7153) *** - 3 MB 3 MB 3,5 MB 2,5 MB

Project archive memory 700 KB**** | 700 KB**** | 700 KB**** 2 MB 700 KB****

SD / MMC card slot no no no yes no

Backup of RAM and RTC * 20 000 h 20000 h 20000 h 20 000 h 20000 h

Cycle time for 1k of log. 0,9 ms 0,9 ms 0,9 ms 0,2 ms 0,9 ms

instructions

Number of user registers 40 KB 40 KB 40 KB 64 KB 40 KB

- number of remanent registers 16 KB 16 KB 16 KB 32 KB 16 KB

Max. number of IEC timers 2560 2560 2560 4096 2560

Max. number of IEC counters 5120 5120 5120 8192 5120

Binary inputs and outputs typ. 1920 3840 3840 3840 3840

Instruction length 2 + 10 bytes

Central unit class C C G K G

Number of serial channels ** 2(+2) 2(+8) 2(+8) 2(+8) 0(+8)

Interface USB 1 1 1 1 1

Interface Ethernet 0(+1) 1(+1) 1(+1) 1(+1) 0(+1)

Web server no no no yes no

Max. demand from power supply 3.6 W

module

Case dimensions 137 x 30 x 198 mm

* Valid for a central unit without feeding, when feeding is on, the battery is disconnected, backup time
becomes longer. Moreover, the backup capacitor feeds the circuits for several days, the battery is
connected after the capacitor is discharged (chapter 2.3.7). The backup capacitor allows replacing the
battery without data loss.

** The serial are optional by means of plug-in submodules MR-01xx for RS-232, RS-485, RS-422, M-Bus,
PROFIBUS DP, CAN.
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*** Submodul SX-7153 s externi pam ti DataBox je volitelny pro centralni jednotky CP-7002, CP-7003 a
CP-7004. Centralni jednotka CP-7005 je timto submodulem standardn vybavena.

**xx Centralni jednotky CP-7002, CP-7003 a CP-7005 obsahuji pam  pro archivaci projektu a ve verzi hw
02.

***Submodul SX-7153 with external memory DataBox is a choice for central units CP-7002, CP-7003 and

CP-7004. This submodule is a standard in central unit CP-7005.

****Central units CP-7002, CP-7003 and CP-7005 do not contain memory for project archivation.This

memory begins with hw 02 version.

2.3.1. Central module CP-7001

b

CH1 CH2
(]

R:D

o D
@0 @O RTS
BAT ERR

SET button
MODE button

USB interface .

serial interface CH1

serial interface CH2

Fig. 2.11 Front panel of the CP-7001 central unit after opening the door

The CP-7001 central unit (table 2.11, fig. 2.11) is mounted in a case 30 mm wide and is
fitted into the rack, usually on the position next to the supply source. The unit contains:

64 KB of CMOS RAM backup memory for user programs

64 KB of CMOS RAM backup memory for user tables

128 KB of Flash EEPROM memory for backup of user programs and tables

128 KB of DataBox secondary memory for data archiving

40 KB of user registers

real time circuit (RTC)

USB interface (according to USB 2.0 specifications) for debugging and servicing
purposes

2 serial channels with optional interfaces, the interfaces of both serial channels are
exchangeable by means of submodules (RS-232, RS-485, RS-422)

29 TXV 004 02.02



2. Parts of the PLC basic unit

The CP-7001 central unit allows installation of PLC into four racks RM-7942. It is a unit
of series C with instruction set, part of which are also arithmetic operations with numbers
with fixed base point with the size of 32 bits with / without sign, with floating point single
precision - 32 bits and double precision - 64 bits), PID controller instructions, operator
panel support (TER instruction) and higher programming language support.

The mode and diagnostic messages are displayed on a seven-segment display. The
connection of serial channels is done by screwless terminals, max. 1,0 mm? of conductor
per a terminal. The USB interface has the standard USB B-connector. Detailed
information, including signal assignment can be found in chapter 2.6.

By means of the SC-7101 communication module, the central unit can be expanded by
another two serial channels.

By means of the SC-7102 communication module, the central unit can be expanded by
another two serial channels and by the 10 Mb Ethernet interface.

Communication possibilities

USB channel
mode PC - PLC programming and communication with superior systems

channels CH1 and CH2
- mode PC - communication with superior systems through EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through MODBUS protocol
mode UPD - operation of special submodules
mode DPS - PROFIBUS DP slave station realization (since sw version 2.6, hw version
02)
mode CAN - connection of stations at CANopen bus (since sw version 2.7)
mode CAS - CANopen station realization (since sw version 3.3)
reim CAB - CAN bus connection with 182527 controller (since sw version 4.0)
reim CSJ - CAN bus connection with SJA1000 controller (since sw version 5.4)

channels CH3 and CH4 (on module SC-7101, SC-7102)

mode PC - communication with superior systems through EPSNET protocol (od
verze sw 4.6 zm na vym ny dat, vy aduje SC-710x s verzi sw 3.1 a vySsi)

commencing sw version 4.6 data exchange, demands SC-710x with sw version 3.1 and

higher.

mode PLC - data sharing among PLCs in the EPSNET-F network

mode UNI - common channel with arbitrary asynchronous communication

mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network

mode MDB - communication with superior systems through MODBUS protocol

Ethernet ETH2 (on module SC-7102)

mode PC - communication with superior systems through EPSNET UDP protocol in
TCP/IP networks (od verze sw 4.6 zm na vym ny dat, vy aduje SC-710x
sverzi sw 3.1 a vysSi) commencing sw version 4.6 data exchange,

demands SC-710x with sw version 3.1 and higher.

mode PLC - data sharing among PLCs in TCP/IP network (since sw version 3.1)

mode UNI - broadcasting and acceptance of arbitrary datas through UDP and TCP
registers (since sw version 4.6)
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The communication parameters are set at the MOSAIC development environment
within the project, or by means of SET and MODE buttons on the central unit. The setting
of the serial channels can be found both at the MOSAIC development environment and the
keys on the central unit. If you press the SET button at the RUN mode, a text with the
setup parameters of the CH1 serial channel rotates on the display. If you press the MODE
button, a text with the setup parameters of the CH2 serial channel rotates on the display.

A more detailed description of these communications is given in the separate manual
Serial communication of TECOMAT PLCs and TECOREG controllers - 32 bit model (order
number TXV 004 03.01).

2.3.2. Central units CP-7002, CP-7003

[ rcp7002 1|
@ORUN  ERR

Run R

LAN CH1 CH2
@0 @h 0 RD

@ o @ ™o
@5 @O RTS

JAM
L J BAT ERR

SET button | @
MODE button o

Ethernet interface ETH1

USB interface

serial interface CH1

00000
I
I [
CO00O
00000
I
I [
Q0000

||
||

serial interface CH2

O0000O
I [
I I I
Q0000
00000
I [
I I I
Q0000

|
|

Fig. 2.12 Front panel of the CP-7002 and CP-7003 central units after opening the door

The CP-7002, CP-7003 central units (table 2.11, fig. 2.12) are mounted in a case
30 mm wide and are fitted into the rack on the position next to the supply source.
The CP-7002 central unit contains:

64 KB of CMOS RAM backup memory for user programs

64 KB of CMOS RAM backup memory for user tables

128 KB of Flash EEPROM memory for backup of user programs and tables

128 KB of DataBox secondary memory for data archiving, expandable to 3 MB (memory
submodule SX-7153, order number TXN 171 53)
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The CP-7003 central unit contains:

128 KB of CMOS RAM backup memory for user programs

64 KB of CMOS RAM backup memory for user tables

192 KB of Flash EEPROM memory for backup of user programs and tables

up to 3 MB of DataBox secondary memory for data archiving (memory submodule
SX-7153, order number TXN 171 53)

Otherwise both central units contain:

40 KB of user registers

Real time circuit (RTC)

USB interface (according to USB 2.0 specifications) for debugging and servicing
purposes

2 serial channels with optional interfaces, the interfaces of both serial channels are
exchangeable by means of submodules (RS-232, RS-485, RS-422)

10 Mb Ethernet interface

The CP-7002, CP-7003 central units allow installation into eight racks RM-7942. Four
racks are operated by the central unit via the bus, another four racks have a bus
interconnected with the CH2 serial channel of the central unit osazenym submodulem
equipped by submodul MR-0154 (chapter 2.6.1.6.), nebo jsou p ipojeny pomaoci
systémovych expander SE-713x, or are connected by system expanders SE-713x
(chapter 2.5.).

The CP-7002 is a central unit of class C, the CP-7003 is a central unit of class G.

Both central units have instruction set, part of which are also arithmetic operations with
numbers with fixed base point with the size of 32 bits with / without sign, with floating point
single precision - 32 bits and double precision - 64 bits), PID controller instructions,
operator panel support (TER instruction) and higher programming language support.

The mode and diagnostic messages are displayed on a four-digit matrix display.

The connection of serial channels is done by screwless terminals, max. 1.0 mm? of
conductor per a terminal. The Ethernet interface has the RJ-45 connector. The USB
interface has the standard USB B-connector. Detailed information, including signal
assignment can be found in chapter 2.6.

By means of modules SC-7101 and SC-7102, the central unit can be expanded by
another 8 serial channels. By means of the SC-7102 module, the central unit also can be
added another one 10 Mb Ethernet interface.

Communication possibilities

USB channel
mode PC - PLC programming and communication with superior systems

channel CH1
- mode PC - communication with superior systems through the EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through the MODBUS protocol
mode PFB - connection of PROFIBUS DP slave stations (since sw version 2.5)
mode UPD - operation of special submodules
mode DPS - PROFIBUS DP slave station realization (since sw version 2.6, hw version
02)
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mode CAN - connection of stations at CANopen bus (since sw version 2.7)
mode CAS - CANopen station realization (since sw version 3.3)

reim CAB - CAN bus connection with 182527 controller (since sw version 4.0)
reim CSJ - CAN bus connection with SJA1000 controller (since sw version 5.4)

channel CH2

mode EIO - connection of another 4 peripheral racks (since sw version 2.5)

mode PC - communication with superior systems through the EPSNET protocol

mode PLC - data sharing among PLCs in the EPSNET-F network

mode UNI - common channel with arbitrary asynchronous communication

mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network

mode MDB - communication with superior systems through the MODBUS protocol

mode PFB - connection of PROFIBUS DP slave stations (since sw version 2.5)

mode UPD - operation of special submodules

mode DPS - PROFIBUS DP slave station realization (since sw version 2.6, hw version
02)

mode CAN - connection of stations at CANopen bus (since sw version 2.7)

mode CAS - CANopen station realization (since sw version 3.3)

reim CAB - CAN bus connection with 182527 controller (since sw version 4.0)

reim CSJ - CAN bus connection with SJA1000 controller (since sw version 5.4)

channels CH3 to CH10 (on modules SC-7101, SC-7102)
mode PC - communication with superior systems through the EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through the MODBUS protocol
mode PFB - connection of PROFIBUS DP slave stations (since sw version 4.0)

Ethernet ETH1 (on central unit) and ETH2 (on module SC-7102)
mode PC - communication with superior systems through EPSNET UDP protocol in
TCP/IP networks
mode PLC - data sharing among PLCs in TCP/IP network (since sw version 3.1)
mode UNI - broadcasting and acceptance of arbitrary datas through UDP and TCP
registers (since sw version 4.6)

The communication parameters are set at the MOSAIC development environment
within the project, or by means of SET and MODE buttons on the central unit. The setting
of the serial channels and Ethernet interface can be found both at the MOSAIC
development environment and by the keys on the central unit. If you press the SET button
at the RUN mode, a text with the setup parameters of the CH1 serial channel rotates on
the display. If you press the MODE button, a text with the setup parameters of the CH2
serial channel rotates on the display. If we press both keys, a text with the setup
parameters of the ETH1 Ethernet interface will rotate on the display.

A more detailed description of these communications is given in the separate manual
Serial communication of TECOMAT PLCs and TECOREG controllers - 32 bit model (order
number TXV 004 03.01).

2.3.3. Central unit CP-7004
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The CP-7004 central unit (table 2.11, fig.2.13) is mounted in a case 30 mm wide and
are fitted into the rack on the position next to the supply source. The unit contains:

192 KB of CMOS RAM backup memory for user programs

64 KB of CMOS RAM backup memory for user tables

256 KB of Flash EEPROM memory for backup of user programs and tables

512 KB of DataBox secondary memory for data archiving, expandable to 3,5 MB
(memory submodule SX-7153, order number TXN 171 53)

64 KB of user registers

Real time circuit (RTC)

USB interface (according to USB 2.0 specifications) for debugging and servicing
purposes

2 serial channels with optional interfaces, the interfaces of both serial channels are
exchangeable by means of submodules (RS-232, RS-485, RS-422)

10/100 Mb Ethernet interface

SD / MMC card slot

Web server (chapter 4.7.)

SETbuton | @ @ MODE button

memory card slot ) button and indication
® for manipulation
with memory card

Ethernet interface ETH1

USB interface

serial interface CH1

OOOO00O
I
I [
Q0000

serial interface CH2

O0000
I
I [
Q0000

ﬂ

Fig.2.13 Front panel of the CP-7004 central unit after opening the door

The CP-7004 central unit allows installation into eight racks RM-7942. Four racks are
operated by the central unit via the bus, another four racks have a bus interconnected with
the CH2 serial channel of the central unit osazenym submodulem equipped by submodul
MR-0157 (chapter 2.6.1.6.), nebo jsou p ipojeny pomoci systémovych expander
SE-713x, or are connected by system expanders SE-713x (chapter 2.5.).
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The CP-7004 is a unit of class K with instruction set, part of which are also arithmetic
operations with numbers with fixed base point with the size of 32 bits with / without sign,
with floating point single precision - 32 bits and double precision - 64 bits), PID controller
instructions, operator panel support (TER instruction) and higher programming language
support.

Dale centralni jednotka CP-7004 obsahuje integrovany Web server a slot na pam ové
karty typu MMC a SD. Pam ovou kartu Ize za chodu vym ovat, pokud zrovna do ni
systém neprovadi zapis. Centralni jednotka CP-7004 na pam ovych kartach podoporuje
souborové systémy ukladani dat FAT12, FAT16 a FAT32.

Further the central unit CP-7004 contains integrated Web server and slot for memory
cards of type MMC and SD. It is possible to change memory card when system running
except for when system is recording. Central unit CP-7004 supports file systems data
storage of FAT12, FAT16 and FAT32 on memory cards.

The mode and diagnostic messages are displayed on a four-digit matrix display.

The connection of serial channels is done by screwless terminals, max. 1.0 mm? of
conductor per a terminal. The Ethernet interface has the RJ-45 connector. The USB
interface has the standard USB B-connector. Detailed information, including signal
assignment can be found in chapter 2.6.

By means of modules SC-7101 and SC-7102, the central unit can be expanded by
another 8 serial channels. By means of the SC-7102 module, the central unit also can be
added another one 10 Mb Ethernet interface.

Communication possibilities

USB channel
mode PC - PLC programming and communication with superior systems

channel CH1
- mode PC - communication with superior systems through the EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through the MODBUS protocol
mode PFB - connection of PROFIBUS DP slave stations
mode UPD - operation of special submodules
mode DPS - PROFIBUS DP slave station realization (since sw version 3.5)
reim CSJ - CAN bus connection with SJA1000 controller

channel CH2
- mode EIO - connection of another 4 peripheral racks (since sw version 5.0)
mode PC - communication with superior systems through the EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through the MODBUS protocol
mode PFB - connection of PROFIBUS DP slave stations
mode UPD - operation of special submodules
mode DPS - PROFIBUS DP slave station realization (since sw version 3.5)
reim CSJ - CAN bus connection with SJA1000 controller

channels CH3 to CH10 (on modules SC-7101, SC-7102)
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mode PC - communication with superior systems through the EPSNET protocol

mode PLC - data sharing among PLCs in the EPSNET-F network

mode UNI - common channel with arbitrary asynchronous communication

mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network

mode MDB - communication with superior systems through the MODBUS protocol

mode PFB - connection of PROFIBUS DP slave stations

Ethernet ETH1 (on central unit)
- mode PC - communication with superior systems through EPSNET UDP protocol in
TCP/IP networks
mode PLC - data sharing among PLCs in TCP/IP network
mode UNI - broadcasting and acceptance of arbitrary datas through UDP and TCP
registers
mode MDB - communication with superior systems through the MODBUS UDP and
MODBUS TCP protocols (od verze sw 3.7)

Ethernet ETH2 (on module SC-7102)
mode PC - communication with superior systems through EPSNET UDP protocol in
TCP/IP networks (SC-710x with sw version 3.1 and higher is required)
mode PLC - data sharing among PLCs in TCP/IP network
mode UNI - broadcasting and acceptance of arbitrary datas through UDP and TCP
registers

The communication parameters are set at the MOSAIC development environment
within the project, or by means of SET and MODE buttons on the central unit. The setting
of the serial channels and Ethernet interface can be found both at the MOSAIC
development environment and by the keys on the central unit. If you press the SET button
at the RUN mode, a text with the setup parameters of the CH1 serial channel rotates on
the display. If you press the MODE button, a text with the setup parameters of the CH2
serial channel rotates on the display. If we press both keys, a text with the setup
parameters of the ETH1 Ethernet interface will rotate on the display.

A more detailed description of these communications is given in the separate manual
Serial communication of TECOMAT PLCs and TECOREG controllers - 32 bit model (order
number TXV 004 03.01).

2.3.4. Central unit CP-7005
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Fig.2.14 Front panel of the CP-7005 central unit after opening the door

The CP-7005 central unit (table 2.11, fig.2.14) is mounted in a case 30 mm wide and
are fitted into the rack on the position next to the supply source. The unit contains:

128 KB of CMOS RAM backup memory for user programs

64 KB of CMOS RAM backup memory for user tables

192 KB of Flash EEPROM memory for backup of user programs and tables

2,5 MB of DataBox secondary memory for data archiving (standardn z vyroby osazeny
production standard memory submodule SX-7153)

40 KB of user registers

Real time circuit (RTC)

USB interface (according to USB 2.0 specifications) for debugging and servicing
purposes

2 sériové kanaly a rozhrani Ethernet jsou trvale ur ené pro pot eby redundance, rozhra-
ni obou sériovych kanal jsou ji z vyroby osazena pot ebnymi submoduly

2 serial chanels and Ethernet interface are determined for redundancy needs

The CP-7005 is a unit of class G with instruction set, part of which are also arithmetic
operations with numbers with fixed base point with the size of 32 bits with / without sign,
with floating point single precision - 32 bits and double precision - 64 bits), PID controller
instructions, operator panel support (TER instruction) and higher programming language
support.

The mode and diagnostic messages are displayed on a four-digit matrix display.

Centralni jednotka CP-7005 je ur ena pro vystavbu redundantniho PLC (re im Hot-
Standby) do osmi ram RM-7942. tyi ramy jsou obsluhované centralni jednotkou po
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sb rnici, dalSi ty i ramy mohou byt p ipojeny pomoci systémovych expander SE-713x
(kap.2.5.). Prvni ty i ramy jsou redundantni (zdvojené), zatimco dalSi ty i ramy p ipojené
p es expandery umo uji spole nou obsluhu z obou redundantnich centralnich jednotek.

Dvojice redundantnich centralnich jednotek CP-7005 je navzajem propojena dv ma
synchroniza nimi linkami. Synchroniza ni linka 1 (SYN1) je provozovana na rozharni
Ethernet a propojuje se k i enym UTP kabelem (Ethernet cat. 5). Synchroniza ni linka 2
(SYN2) je provozovana na rozhrani RS-232. K paralelnimu rozhrani RCP1 se p ipojuje
ovladaci panel redundance 1D-20.

Podrobnosti o propojeni jednotlivych asti redundantniho systému jsou uvedeny v kapi-
tole 3.3.2.

P ipojeni linky SYN2 a rozhrani RCP1 je provedeno bezSroubovymi svorkami, max.
1,0 mm? vodi e na svorku. Linka SYN1 na rozhrani Ethernet je vyvedena konektorem
RJ-45. Rozhrani USB je vyvedeno standardnim B - konektorem USB. Podrobnosti v etn
rozmist ni signal jsou uvedeny v kap.2.6.

Centralni jednotka CP-7005 je ji z vyroby osazena submodulem MR-0104 na kanalu
CH1 (linka SYN2) a submodulem PX-7812 na kanalu CH2 (rozhrani RCP1). Submoduly
mohou byt v p ipad poruchy vym n ny za jiné tého typu.

Central unit CP-7005 is intended for redundancy PLC expansion vystavba (Hot-Standby
regime) up to eight frames RM-7942. Four frames are served by central unit by collector,
further four frames can be connected by system expanders SE-713x (chap. 2.5). First four
frames are redundant (doubled), while other four frames connected through expanders
allow mutual service from both redundant central units.

Couple of redundant central units CP-7005 is mutually connected with two synchro
lines. Synchro line 1 (SYN1) runs at Ethernet interface and is interconnected by crossed
UTP cabel (Ethernet cat. 5). Synchro line 2 (SYN2) runs at interface RS-232. Control
redundancy panel ID-20 connects with paralel interface RCP1.

For details about interconnection of redundant system individual parts see chapter
3.3.2.

Connection of line SYN2 and interface RCPL1 is done by screwless clamps, max. 1,0
mm? of conduct wire per clamp. Line SYN1 at Ethernet interface is brought out by
connector RJ-45. USB interface is brought out by standard USB B — connector. For
details including signals distribution see chap. 2.6.

Producer supplies central unit CP-7005 equipped by submodule MR-0104 on channel
CH1 (line SYN2) and submodule PX-7812 on channel CH2 (interface RCP1). Submodules
can be replaced by another of the same type in case of break down.

By means of modules SC-7101 and SC-7102, the central unit can be expanded by
another 8 serial channels. By means of the SC-7102 module, the central unit also can be
added another one 10 Mb Ethernet interface. Narozdil od sériovych kanal a Ethernetu na
centralni jednotce jsou tyto komunika ni kanaly k dispozici u ivateli. On the opposite of
serial channels and Ethernet these communication channels are at users disposal on
central unit.

Communication possibilities

USB channel
mode PC - PLC programming and communication with superior systems

channel CH1 (synchronization link SYN2)
mode SYN - synchronization channel for redundancy
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channel CH2 (paralel interface RCP1)
mode UPD - connection of redundancy control panel ID-20

channels CH3 to CH10 (on modules SC-7101, SC-7102)
mode PC - communication with superior systems through the EPSNET protocol
mode PLC - data sharing among PLCs in the EPSNET-F network
mode UNI - common channel with arbitrary asynchronous communication
mode MPC - data exchange with subordinated PLCs in the EPSNET multimaster
network
mode MDB - communication with superior systems through the MODBUS protocol
mode PFB - connection of PROFIBUS DP slave stations

Ethernet ETHL1 (on central unit - synchronization link SYN1)
mode SYN - synchronization channel for redundancy

Ethernet ETH2 (on module SC-7102)
mode PC - communication with superior systems through EPSNET UDP protocol in
TCP/IP networks
mode PLC - data sharing among PLCs in TCP/IP network
mode UNI - broadcasting and acceptance of arbitrary datas through UDP and TCP
registers

The communication parameters are set at the MOSAIC development environment
within the project. The setting of the serial channels and Ethernet interface can be found
both at the MOSAIC development environment.

A more detailed description of these communications is given in the separate manual
Serial communication of TECOMAT PLCs and TECOREG controllers - 32 bit model (order
number TXV 004 03.01).

2.3.5 Indication of central units

At the top of the front plate, there are indication LEDs (fig. 2.15, table 2.12).

CH1 CH2 LAN CH1 CH2 LAN CH1 CH2

LAN CH1 CH2
RxD RxD RxD RxD

LAN CH1 CH2
RxD

TxD
RTS
BAT ERR
- CPU

TxD
RTS
Y
(] BAT ERR
C CPU

TxD
RTS
Y
(] BAT ERR
C CPU

Fig. 2.15 Detail of indication of central units
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Y
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Table 2.12 Functions of indication LEDs of central units

nazev barva chovani |funkce

RUN green lighting |Central unit is working, user program not executed
(HALT, PROG modes)

flashing |Central unit is working, user program is executed
(mode RUN, STB)

ERR red lighting | signalization of error reported by central unit
LAN Ethernet ETHL1 interface signalization

RxD green lighting |data receiving

TxD green lighting |data transmission

JAM yellow | lighting [network collision state (does not mean a failure, but
the more frequent this state is, the more the network

is loaded)
CH1, CH2 signalization of CH1 and CH2 interfaces
RxD green lighting |data receiving
TxD green lighting |data transmission
RTS green lighting |RTS signal state
BAT ERR red lighting | battery voltage dropped bellow critical value (2.1 V)

2.3.6 Data obtained from central units

Central units provide data connected with serial communication (interface ETH1, USB,
CH1, CH2, ...). Detailed information can be found in the manual Serial communication of
PLC TECOMAT - 32 bit model (TXV 004 03.01).

2.3.7. Program memory supply and real time circuit backup

After switching off the PLC supply voltage the data in the program memory and in the
remanent zone are backed up. In the central units the backup is ensured from two
sources:

a) during the first 100 hours (minimum) the backup is ensured by the capacitor with a very
high capacity

b) if supply is not restored during this period, the backup is taken over automatically by the
Li-battery, life time of which is 5 years as minimum.

The energy of the backup capacitor is restored during supply switched on within
minimally 30 minutes. As a result of this is that during one-shift working cycle the battery is
not discharged, not even during the weekend. Moreover, when replacing the backup
battery, which is in a holder, the program in the memory is backed up by the capacitor, so
the program is not deleted.

Real time circuit (RTC) and calendars (RTC) are during power supply failure backed up
in the same way as the user program memory.

The program memory requires a backup voltage of at least 2.1 V. This means that is the
battery voltage drops below this value, secure backup of the program and data is not
ensured after discharging of the backup capacitor. If we change the flat battery for a new
one, the memory content will not be lost. The drop of the battery voltage below the value of
2.1 V is indicated by the BAT ERR LED on the front plate of the central unit and in the
register S35.0.
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The replacement of the backup battery (type CR2032 or similar, 3 V, £ 20 mm,
thickness 3.2 mm) is recommended to be done every 2 to 3 years. The battery lifetime is
usually 5 years.

The battery is slid in the holder mounted on the motherboard and is accessible after
taking off the door on the right side of the case (fig. 2.16). Open the door with a
screwdriver inserted behind the door catch on the right side of the module case. The old
battery must be given for disposal to authorized companies.

ATTENTION! The modules contain parts sensitive to static charge, therefore, it is
necessary to follow the safety rules when working w ith these
circuits! Any handling must be done on the module t aken out from
the rack! For battery replacement do not use any me tal tools
(pincers, pliers, etc.) not to short-circuit the ba  ttery. Watch the
correct polarity of the battery!

2.3.8. Location of plug-in modules

The optional submodules MR-01xx of the serial interface are in the central units
CP-7001, CP-7002, CP-7003 and CP-7004 fitted into positions marked on fig. 2.16.
Centralni jednotka CP-7005 ma pot ebné submoduly osazené z vyroby. Vym na se
provadi pouze v p ipad jejich poruchy.

Central unit CP-7005 is equipped by producer with needed submodules. Exchange is
done only in case of their break down.

The optional submodule SX-7153 of the DataBox memory is in the central units
CP-7002, CP-7003, CP-7004 and CP-7005 fitted into the position marked on fig. 2.16.

When a submodule with the interface of the serial channel or the DataBox secondary
memory should be fitted or changed, it is necessary to loosen the door catch and take out
the door on the right side of the case. After taking off the door, you can access the plug-in
modules.
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Fig. 2.16 Location of plug-in modules of serial interface and backup battery in central
units after opening the door on the case side
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ATTENTION! The modules contain parts sensitive to static charge, therefore, it is
necessary to follow the safety rules when working w ith these
circuits! Any handling must be done on the module t aken out from
the rack! When replacing submodules check the corre ctness of
fitting of the submodule female headers against the tips of the
motherboard. The female headers do not have any pos ition coding
and when incorrectly fitted, the submodule and/or m otherboard can
be damaged after switching power supply on!!!

2.3.9. Parameter setting

For the central units, the parameters are set by means of SET and MODE buttons on
the front panel (fig. 2.11, fig. 2.12, fig. 2.13 and 2.14) or from the MOSAIC development
environment.

Displaying of parameters on the display

The central unit CP-7001 has a one-digit seven-segment display, while the central units
CP-7002, CP-7003, CP-7004, CP-7005 have a four-digit matrix display. When we mention
the display in the further text, we mean both type of them.

A text, which is longer than the number of characters that can be displayed on the
display, rotates on the display from the right to the left. For example, number 123456 is
displayed in such a way that digits 1, 2, 3, 4, 5, 6 follow each other on the display, followed
by a rotational latency, and they rotate again. Each character is displayed for about 0.5 s
and there is a short latency between the characters ensuring recognition of two identical
characters following each other (e.g. displaying number 111). The same number is
gradually displayed on the four-digit display as 1234, 2345, 3456, followed by a short
latency and it rotates again. The shift takes place every 0.3 s.

Switching to parameter setup mode, ways of setup an ~ d mode termination

You can switch to parameter setup mode of the central unit by pressing the SET and
MODE buttons at the same time when switching power supply on. The buttons SET and
MODE are pressed, until ™" appears on the display. Then, release both keys and you are
in the mode for parameter setup. It can be said generally that by the SET button we
change the parameter setup and by the MODE button we can list among the parameters.
The parameter setup mode can be terminated at any time by pressing the SET and MODE
buttons at the same time. The parameter setup mode termination is again indicated by the
'®*" character.

The parameter state is saved at the EEPROM system memory, so that the central unit
holds it even after power supply is off, even if the backup battery fails. The parameters of
the serial channels set up in the user program are of priority before this setup! This setup
becomes useful at such serial channels that are switched off in the user program (see the
text below). After termination of the parameter setup, the central unit switches to the HALT
mode (see chapter 4). Current setup of the serial channels CH1, CH2 and the Ethernet
ETH1 interface can be in the RUN mode found also by means of keys. After pressing the
SET button, CH1 channel setup is displayed, after pressing the MODE button, CH2
channel setup is displayed and when pressing both keys at the same time, Ethernet ETH1
interface setup is displayed.

Parameters setup
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On the central units CP-7001, CP-7002, CP-7003 and CP-7004, parameters are set up
according to the table 2.13. On the CP-7005 central unit, parameters are set up according
to the table 2.14.

Sériové kanaly CH3 a CH10 a rozhrani Ethernet ETH2 realizované pomoci systémo-
vych komunika nich modul SC-7101 a SC-7102 se nastavuji vyhradn v prost edi
Mosaic v ramci projektu.

Serial channels CH3 up to CH10 and Ethernet ETH2 interface that are realized by
system communication modules SC-7101 and SC-7102 are being set only in Mosaic
communication in the scope of project.
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Table 2.13 Parameters that can be set up on the central units CP-7001, CP-7002,
CP-7003 and CP-7004 (from the left to the right and by lines)

Object Parameters to be set up
mode address | speed |response | space CTS mode
timeout | between |detection | parity
char.
serial channels off . . - - - .
CH1 and CH2 PC A S T B CTS PAR
MDB A S T - CTS PAR
IP address IP mask gateway IP address
Ethernet ETH1 [ IP1 [ IP2[IP3[IP4| IM1 | IM2 | IM3 | IM4 |[GW1|GW2|GW3|GW4
mode
EEPROM off
on

Table 2.14 Parameters that can be set up on the central unit CP-7005 (from the left to
the right and by lines)

Object Parameters to be set up
mode type
serial channelCH1 SYN TYP
serial channelCH2 RCP -
mode
EEPROM off
on

Pozn.: Reimy sériovych kanal jsou nem nné. Reim RCP znamena p ipojeni idiciho
panelu redundance ID-20 (redundancy control panel).

Note: Serial channels regimes are constant. RCP regime means connection of control
pannel redundancy ID-20 (redundancy control panel).

Serial channel mode setup

The mode of the CH1 and CH2 serial channels is set only when we need to set up
parameters independently of the user program. The condition is that the serial channel in
guestion must be switched off in the user program. If not, the mode of the serial channel is
during the restart of the PLC always set according to the user program without taking into
account what we have set in the central unit by means of the keys. Information set up by
the keys are saved, but until the serial channel is off in the user program, the information
will not be accepted.

The modes requiring further initialization data contained in the user program (modes
PLC, MPC, UNI, PFB, UPD, DPS, CAN, CAS, CAB, CSJ) cannot be set by means of the
keys. The EIO mode is set automatically when MR-0154 submodule is fitted.

When setting the modes of the CH1 and CH2 serial channels, you can see the following
on the display, for example:

C2-off

C - serial channel mode setup
2 - number of the channel being set up
off - mode set up

By means of the keys, the serial channels can be switched to the following modes:
off - the channel is off (no further channel parameter is being set up)
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C2-off
PC - connection of superior system - a PC or an active operation panel via the EPSNET
protocol (followed by setting up address, speed, response timeout, CTS and parity
detection)
C2-PC

MDB - connection of superior system - a PC or an active operation panel via the
MODBUS RTU protocol (followed by setting up address, speed, response timeout,
CTS detection).

C2-MDB
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By means of the SET button, we can change the mode being set up. By the MODE
button, we save the mode that is set up and we go to set up the next parameter. The
mode, which is not supported by the channel, is not offered when listing by the SET
button. The USB channel has the PC mode fixed preset and cannot be changed. So, you
do not set the mode for this channel, only the address.

V centralni jednotce CP-7005 je na sériovém kanalu CH1 pevn nastaveny reim SYN.
Regime SYN is set constantly on serial channel CH1 in central unit CP-7005.

C1-SYN

V tomto re imu Ize m nit parametr TYP, ktery ur uje chovani centralni jednotky v re-
dundantnim systému.

Parameter TYP can be changed in this regime. It determines behaviour of central unit in
redundant system.

Typl-None
Mo nosti jsou nasledujici:

None - chovani neni ur eno
Prim - centralni jednotka se chova jako hlavni (primary) v redundantnim systému
Back - centralni jednotka se chova jako zalo ni (backup) v redundantnim systému

Sériovy kanal CH2 je pouit pro p ipojeni idiciho panelu redundance ID-20. Tato
skute nost je znazorn na zkratkou RCP.

Possibilities are as follows:

None — behaviour is not set
Prim — central unit behaves as primary in redundant system
Back — central unit behaves as backup in redundant system

Serial channel CH2 is used in order to connect redundacy ID-20 control panel. This fact
is showed by short form RCP.

C2-RCP

Serial channel address setup

When setting the address of the serial channel, you can see the following on the
display, for example:

A2-0

A - serial channel address setup
2 - number of the channel being set up
0 - address set up

The address can assume values 0 to 99. By short pressing of the SET button, its value
will be increased by one, by long pressing the SET button (approx. 1 second), its value will
be increased by 10. By pressing the MODE button you can save the value and you can set
up the next parameter. The address is set for the modes PC and MDB.

Serial channel communication speed setup
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When setting the communication speed of the serial channel, you can see the following
on the display, for example:

S2-19 2

S - serial channel speed setup

2 - number of the channel being set up

19 2 - set speed in kBd (the underline character replaces the decimal point)

The speed can assume predetermined values according to the table 2.15. The speed,
which is not available for the given channel, is not offered when listing by means of the
SET button. By pressing the MODE button you can save the value and you can set up the

next parameter. The address is set for the modes PC and MDB.

Table 2.15 List of available communication speeds via serial channels

Speed Channel mode Speed Channel mode
0,3 kBd PC, MDB 19,2 kBd PC, MDB
0,6 kBd PC, MDB 28,8 kBd PC, MDB
1,2 kBd PC, MDB 38,4 kBd PC, MDB
2,4 kBd PC, MDB 57,6 kBd PC, MDB
4,8 kBd PC, MDB 76,8 kBd PC, MDB
9,6 kBd PC, MDB 115,2 kBd PC, MDB
14,4 kBd PC, MDB

Response timeout setup

When setting the response timeout, you can see the following on the display, for
example:

T2-10

T - response timeout setup
2 - number of the channel being set up
10 - set timeout in ms
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By short pressing of the SET button, its value will be increased by one, by long pressing
the SET button (approx. 1 second), its value will be increased by 10. By pressing the
MODE button you can save the value and you can set up the next parameter.

The optional timeout is used in such cases, when the superior system transmitting a
message or transmission devices on the way (modems, serial interface converters) do not
manage to switch from transmitting to receiving on time, and thus they are not able to
receive the PLC response. By making the timeout longer, the superior system has more
time for preparations necessary to start receiving the response.

The timeout value is set in milliseconds and can assume values from 0 to 99 ms. The
value of 0 means that the minimum timeout value will correspond to the time necessary to
transmit 1 byte, thus, it depends on the speed set up. The values of 1 to 99 mean the
timeout in milliseconds and they do not depend on the communication speed. The
response timeout is set for the modes PC and MDB.

The space setup between received characters

P i nastavovani mezery mezi p ijimanymi znaky se na displeji zobrazuje nap .:
When space is set between received symbols the display shows for example:

B2-5

B - nastaveni mezery mezi p ijimanymi znaky
2 - islo nastavovaného kanalu
5 - nastavena mezera v ms

B - set up of space between received symbols
2 — number of set channel
5 — set space in ms

Kratkym stiskem tla itka SET zvySime nastavovanou hodnotu o 1, dlouhym stiskem tla-
itka SET (asi 1 s) zvySime nastavovanou hodnotu o 10. Stiskem tla itka MODE ulo ime
nastavenou hodnotu a p ejdeme na nastaveni dalSiho parametru.

When button SET is shortly pressed the set up value will be increased by 1. When
butten SET is pressed a bit longer (about 1 s) the set up value will be increased by 10.
When button MODE is pressed the set value will be saved and we can go on to set up
other parameter.

The optional space between characters received is used for solution of events when the
master system that sends the message out, or transmission device on the route (modems,
serial interface converters), disturb the sending message in such a way that the maximum
allowed space of 3 bytes between characters is not adhered. By setting this parameter to
non-zero value, the PLC accepts a larger space in the middle of the receiving message up
to the size set by the parameter.

Attention! As for security purposes, it is required that the heading of the message is
received at full, i. e. the first 8 characters of the message must not be
interrupted , only after then parameter B is accepted. This condition is
usualy fullfiled by modems due to balancing buffers.

Value of the space between characters received is set in ms within the range from 1 to
255 and it does not depend on a communication speed. The 0 value means that this
function is switched off and PLC requires the maximum space of 3 bytes between
characters to be adhered.
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Mezera mezi p ijimanymi znaky se nastavuje pro reim PC. Tento parametr obsahuji
centralni jednotky CP-7001, CP-7002, CP-7003 od verze sw 4.2. Centralni jednotky
CP-7004 podporuji tento parametr ve vSech verzich sw.

Space between received characters is set up for regime PC. Central units C-7001, CP-
7002, CP-7003 contain this parameter commencing sw version 4.2. Central units CP-7004
support this parameter in all sw versions.

CTS signal detection setup

When setting the CTS signal detection, you can see the following on the display, for
example:

CTS2-on

CTS - CTS signal detection setup
2 - number of the channel being set up
on - detection is on

The CTS signal detection can be either off or on. By pressing the SET button we can
change the setting, by pressing the MODE button we save the set up value and you can
set up the next parameter. During the CTS signal detection on, the central unit tests the
CTS signal state before transmitting the response after setting up the RTS signal. The
response is transmitted 10 ms after the CTS signal has the same value as the RTS signal.
This mode is useful for the communication through modems. Also at this mode, the
response set up value is valid, so it is ensured that the central unit does not response
earlier, even if the CTS signal is already set up.

With the CTS signal detection switched off, the central unit controls the RTS signal, but
it does not take the CTS signal state in account. The CTS signal detection is set for the
modes PC and MDB.

Parity mode setup
When setting the parity mode, you can see the following on the display, for example:

PAR2-on

PAR - parity mode setup
2 - number of the channel being set up
on - parity on

The parity can be either off or on. With the parity on, we always talk about the even
parity. By pressing the SET button we can change the setting, by pressing the MODE
button you can save the value and you can set up the next parameter.

Standardly, the parity is on. We switch it off only in the most urgent cases, when we
need to communicate via modems that do not transmit the parity (in this case, the
transmission without parity must be supported by the superior system, too). Switching the
parity off reduces the security of data being transmitted (you can find more details in the
manual Serial communication of PLC TECOMAT - 32 bit model (TXV 004 03.01). The
parity mode is set for the modes PC and MDB.
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Ethernet ETH1 interface IP address setup

When setting the Ethernet ETH1 interface IP address, you can see the following on the
display, for example:

IP1-135

IP - IP address setup
1 - the order of the address part being set up
135 - set up part of the address

The IP address has the format of n.n.n.n, where n can assume values 0 to 255. Thus,
the IP address is set up as a tetrad of parameters IP1 to IP4. By short pressing of the SET
button, its value will be increased by one, by long pressing the SET button (approx. 1
second), its value will be increased by 10. By pressing the MODE button you can save the
value and you can set up the next parameter.

Ethernet ETHL1 interface IP mask setup

When setting the Ethernet ETH1 interface IP mask, you can see the following on the
display, for example:

IM1-255

IM - IP mask setup
1 - order of the address part being set up
255 - set up part of the address

The IP mask has the format of n.n.n.n, where n assumes values 0 to 255. The IP mask
is thus set as a tetrad of parameters IM1 to IM4. By short pressing of the SET button, its
value will be increased by one, by long pressing the SET button (approx. 1 second), its
value will be increased by 10. By pressing the MODE button you can save the value and
you can set up the next parameter.

Ethernet ETHL1 interface gateway IP address setup

P i nastavovani IP adresy gateway rozhrani Ethernet ETH1 se na displeji zobrazuje
nap .

At IP address gateway set up ethernet ETH1 interface display shows for example:

GW1-135

GW - nastaveni IP adresy gateway
1 - po adi nastavované 4sti adresy
135 - nastavena ast adresy

GW - set up gateway IP address
1 — sequence of address part being set up
135 — set up part of address

IP adresa ma tvar n.n.n.n, kde n nabyva hodnot 0 a 255. IP adresa se tedy nastavuje
jako tve ice parametr IP1 a IP4. Kratkym stiskem tla itka SET zvySime hodnotu o 1,
dlouhym stiskem tla itka SET (asi 1s) zvySime hodnotu o 10. Stiskem tla itka MODE
ulo ime nastavenou hodnotu a p ejdeme na nastaveni dalSiho parametru.

IP address form is n.n.n.n, where n gains values 0 to 255. IP address therefore sets up
as four parameters IP1 to IP4. When SET button is shortly pressed value will increase by
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1. When SET button is pressed a bit longer (about 1 s) value will increase by 10. When
MODE button is pressed the set value is saved and we continue in further parameter set

up.

Switching on the EEPROM backup user memory

When setting the EEPROM user memory, you can see the following on the display, for
example:

EP-off

EP - EEPROM user memory setup
off - EEPROM memory off

The EEPROM memory can be either off or on. By pressing the SET button we can
change the setting, by pressing the MODE button we save the set up value and we can
change the next parameter. In all central units, the Flash EEPROM memory is standardly
used.

Parameter setup via serial line

The information on setup of all parameters of the central unit is available at the MOSAIC
development environment. Moreover, the central units allow downloading of the
parameters directly from the MOSAIC environment, so time-consuming setup by means of
keys is not necessary.
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2.4. SYSTEM COMMUNICATION MODULES

System communication modules allow expanding of the central unit by several further
functions, especially communication ones. More details on serial communications and their
applications can be found in the separate manual Serial communication of PLC TECOMAT
- 32 bit model (TXV 004 03.01)

Table 2.14 Overview of system communication modules with order numbers

Module type | Modification Order number
SC-7101 | System communication module TXN 171 01*
SC-7102 | System communication module TXN 171 02*

* The plug-in submodules of the serial interfaces MR-01xx must be ordered separately.

By means of the system communication modules SC-7101 and SC-7102, the central
units can be expanded by another communication interface, which automatically become
part of the central unit. The communication parameters are set at the MOSAIC
development environment within the project.

System communication modules must be always fitted in the same rack as the central
unit is, primarily into the positions by the central unit. In the rack fitted with the CP-7001
central unit, only one system communication module SC-7101 or SC-7102 can be fitted. In
the rack fitted with the CP-7002 or CP-7003 or CP-7004 or CP-7005 central unit, up to four
system communication modules can be installed, one of them can be SC-7102, the other
must be SC-7101. Pokud je v ramu osazen systéemovy expander SE-7131, ktery zabira
kanaly CH9 a CH10, pak mohou byt systémové komunika ni moduly pouze t i.

Aty i systémové komunika ni moduly SC-7101 mohou byt obsluhovany i slave ex-
panderem SE-7132. Musi byt osazeny vdy ve stejném ramu, jako slave expander,
nejlépe do pozic vedle n |.

In case system expander SE-7131 that occupies channels CH9 and CH10 is fixed in the
frame then there can be only three system communication modules.

Up to four system communication modules SC-7101 can be served by slave expander
SE-7132. They allways must be fixed in the same frame as slave expander in positions
beside it at the best.

2.4.1. System communication modules SC-7101, SC-710 2

The SC-7101 module (table 2.17, fig. 2.17) is positioned in a case 30 mm wide and has
2 serial channels with optional interfaces, the interfaces of both serial channels are
changeable by means of submodules (RS-232, RS-485, RS-422).

The SC-7102 module (table 2.17, fig. 2.17) is placed in a 30 mm wide case and
contains the 10 Mb Ethernet interface and 2 serial channels with optional interfaces, the
interfaces of both serial channels are changeable by means of submodules (RS-232,
RS-485, RS-422).

The connection of serial channels is done by screwless terminals, max. 1.0 mm? of
conductor per a terminal. Detailed information, including signal assignment can be found in
chapter 2.6.

Table 2.17 System communication modules parameters

Module type SC-7101 SC-7102
Number of serial channels* 2 2
Interface Ethernet 10 Mb - 1

Case dimensions 137 x 30 x 198 mm 137 x 30 x 198 mm
Consumption from internal source max. 3,6 W 3,6 W
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* Serial interfaces are optional by means of plug-in modules MR-01xx for RS-232,
RS-485 and RS-422.

| (sc7101) |
RUN ERR

| (ScC-7102) |

RUN ERR

LAN CH1 CH2
RxD

CH1 CH2
)

TxD TxD

RTS RTS

SET button
MODE button

Ethernet interface ETH2

serial interface
CH3, CH5, CH7, CH9

serial interface
CH4, CH6, CH8, CH10

Fig. 2.17 Front panel of the SC-7101, SC.7102 system communication modules after
opening the door

2.4.2 Indication of communication modules

At the top part of the front plate there are indication LEDs (fig. 2.18, table 2.18).

SC-7101 SC-7102

CH1 CH2 LAN CH1 CH2
RxD RxD

TxD TxD
RTS RTS
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Fig. 2.18 Detail of indication of system communication modules
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Table 2.18 List of functions of indication LEDs of the communication modules
Name Colour | Behav. |[Function
RUN green lighting |communication module is working, it is not operated
by the user program (HALT mode)
flashing |communication module is working, it is operated by
the user program (RUN mode)
ERR red lighting | signalization of error reported by the central unit
LAN signalization of the Ethernet ETH2 interface
RxD green lighting |data receiving
TxD green lighting |data transmission
JAM yellow | lighting [network collision state (does not mean a failure, but
the more frequent this state is, the more the network
is loaded)
CH1, CH2 signalization of serial interfaces CHx
RxD green lighting |data receiving
TxD green lighting |data transmission
RTS green lighting |RTS signal state

2.4.3 Data obtained from communication modules

System communication modules provide data connected with serial communication
(interface ETH2, CH3 to CH10). More details can be found in the manual Serial
communication of PLC TECOMAT - 32 bit model (TXV 004 03.01)

2.4.4. Location of plug-in modules

The MR-01xx optional submodules of the serial interface are in the SC-7101 and
SC-7102 communication modules fitted into the positions marked on fig. 2.19.

When fitting or replacing a submodule with serial channels interfaces, it is necessary to
loosen the door catch and take out the door on the right side of the case. After taking off
the door, you can access the plug-in modules.

ATTENTION!

The modules contain parts sensitive to static charge, therefore, it is
necessary to follow the safety rules when working w ith these
circuits! When replacing submodules check the corre ctness of
fitting of the submodule female headers against the tips of the
motherboard. The female headers do not have any pos ition coding
and when incorrectly fitted, the submodule and/or m otherboard can
be damaged after switching power supply on!!!
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| MR-01xXx :|:
‘CH4,6,8,10: :

Fig. 2.19 Location of plug-in modules of serial interface in communication modules SC-
7101 and SC-7102 after opening the door on the case side

2.5. SYSTEM EXPANDERS

Systémové expandery umo uji p ipojeni vzdalenych perifernich ram . K centralni jed-
notce se osazuje master expander SE-7131. Ten je propojen p es rozhrani Ethernet se
slave expanderem SE-7132. Slave expander obsluhuje a ty i ramy RM-7942, které jsou
v centralni jednotce p istupné pod adresami 4, 5,6 a 7.

Tab.2.19 P ehled systémovych expander s objednacimi isly

Typ modulu | Modifikace Objednaci islo
SE-7131 |systémovy expander - master TXN 171 31
SE-7132 |systémovy expander - slave TXN 171 32

2.5.1. System expanders SE-7131 and SE-7132

Systémové expandery SE-7131 a SE-7132 (tab.2.20, obr.2.20) jsou ulo eny v pouzd e
Si ky 30 mm a obsahuji rozhrani Ethernet, které je vyvedeno konektorem RJ-45. Sériove
kanaly nejsou pro u ivatele dostupné a slou i pouze pro servisni U ely.

Oba expandery master a slave jsou propojeny p es rozhrani Ethernet. Linka mezi ob -
ma expandery nesmi byt propojena do jiné sit , proto e jeji kapacita je pln vyu ita.

Systémovy expander master SE-7131 musi byt osazen vdy ve stejném ramu jako
centralni jednotka. Obsazuje sériové kanaly CH9 a CH10. Tyto kanaly tedy neni mo no
pou it pro komunika ni modul SC-710x.

Pro systémovy expander slave SE-7132 plati stejna pravidla jako pro centralni jednotku
co se ty e osazovani vramu. Expander m e obsluhovata ty i systtmové komunika ni
moduly SC-7101. Tyto sériové kanaly jsou ozna eny jako CH43, CH44, ... CH49, CH4A.
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Ethernet interface
expanders connection RNT1

serial interface
for service purpose only

Fig.2.20 Front panel of the SE-7131, SE.7132 system expanders after opening the door

Systémové expandery podporuji redundanci. Vzdalené periferni ramy jsou pak izeny
dvojici slave expander , kde ka dy je propojen sjednou v tvi redundantniho systému.
Timto zp sobem se realizuje spole ny periferni systém pro redundantni centréini jednotky.
Podrobnosti jsou uvedeny v chapter 3.3.2.

Table 2.20 System expanders parameters

Typ modulu SE-7131 SE-7132
Expander type master slave
Redundancy support yes yes
Binary inputs and outputs typ. - 1920
Number of serial channels * - 0(+8)
Interface Ethernet 1 for connection with | 1 for connection with
SE-7132 SE-7131
Case dimensions 137 x 30 x 198 mm 137 x 30 x 198 mm
Consumption from internal source max. 3,6 W 3,6 W

* V etn systémovych komunika nich modul SC-7101 obsluhovanych expanderem.
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2.5.2 Indication of system expanders

At the top part of the front plate there are indication LEDs (fig. 2.21, table 2.21).

Fig.2.21 Detail of indication of system expanders

Table 2.21  List of functions of indication LEDs of the system expanders

nazev barva | chovani |funkce

RUN green lighting |expander is working, it is not operated by the user
program (HALT, STB modes)

flashing |expander is working, it is operated by the user
program (RUN mode)

ERR red lighting | signalization of critical error

LAN signalization of the Ethernet interface
RxD green lighting |data receiving
TxD green lighting |data transmission

JAM yellow | lighting |network collision state (vym na dat je bezkolizni,
nem | by nastat)

2.5.3 Data obtained from system expanders

System expanders provide no own data.

2.6. COMMUNICATION INTERFACE
2.6.1. Serial interface plug-in submodules

The serial channels on the central units and communication modules are necessary to
be fitted with plug-in submodules of the serial interfaces. The submodules are equipped
with identification codes that can be read at the MOSAIC development environment. So,
we can find out fitting of the central unit as well as the communication modules with these
submodules. If a mode is set on the serial channel, which is not supported by the plug-in
module (see table 2.22), the serial channel is switched off (OFF mode).

Table.2.22  Order numbers of plug-in submodules
[ Typ |Modifikace | Ord.No. | Supported modes |
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MR-0104 | RS-232 interface with galvanic isolation | TXN 101 04

MR-0114 | RS-485 interface with galvanic isolation | TXN 101 14 PC, PJSBMFI,DIEB UNI,

MR-0124 | RS-422 interface with galvanic isolation | TXN 101 24 '

MR-0151 | CAN controller (182527) TXN 101 51 CAN, CAS, CAB

MR-0152 | PROFIBUS DP slave station TXN 101 52 DPS

MR-0154 | TC700 peripheral modules connection | TXN 101 54 EIO

MR-0155 | FSK modem a rozbo ova TXN 101 55

MR-0156 | FSK modem, rozbo ova apr b ny TXN 101 56 UNI
zesilova

MR-0157 | TC700 peripheral modules connection | TXN 101 57 EIO

MR-0158 | M-Bus interface TXN 101 58 UNI

MR-0160 [two CAN controllers (SJA1000) TXN 101 60 cSJ

MR-0161 | CAN controller (SJA1000) TXN 101 61

Poznamka: Submoduly MR-0104, MR-0114 a MR-0124 pln nahrazuji starSi typy

MR-0102, MR-0112 a MR-0122. Rozmist ni signal

hrani z stava shodné.

2.6.1.1. Interface RS-232

u jednotlivych roz-

The MR-0104 submodule ensures the transfer of the TTL signals of the serial interface

to the RS-232 interface, including galvanic isolation. This interface is designated only for
interconnection of two participants, it cannot be used for the network (an exception is for
example connection of ID-0Ox panels at the slave mode). It is suitable for example for the
connection of the TECOMAT PLC and PC for short distances. The interconnection is done
by the KB-0209 cable (order number TXN 102 09), terminated on the PC side by means of
a nine-pole terminal Dsub.

Table 2.23 Technical specification of MR-0104 submodule

Galvanic isolation yes
Galvanic isolation insulation voltage 1000 vDC
Max. transmission rate 200 kBd
Receiver input resistance min. 7 kW
Output signal level typ. £ 8V
Max. length of transmission line 15m

Table 2.24 Connection of serial channel connector with fitted MR-0104 submodule

RTS request to send (for modem, adapter)
1 6 GND
RTS 2 8 %% 8 . CTS modem ready to send
cts3 O IO 8 RxD received data
rxo4 |O (1] Ol 9 bTR TxD transmitted data
05 |O 0Ol 10 GND signal ground
X DTR data ready for communication (steadily +5V)

2.6.1.2. Interface RS-485

The MR-0114 submodule ensures the transfer of the TTL signals of the serial interface
to the RS-485 interface galvanically isolated. This type of interface is used to connect
several participants through one line and for creation of communication networks.
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For correct functioning, it is necessary to have correct termination of the communication
line. This is done by interconnecting of TxRx+ with BT+ and TxRx— with BT— terminals.

The galvanic isolation of the serial interface ensures the built-in converter and external
power supply does not have to be used.

Table 2.25 Technical specification of MR-0114 submodule

Galvanic isolation yes
Galvanic isolation insulation voltage 1000 vDC
Max. transmission rate 2 MBd
Receiver sensitivity min. £ 200 mV
Output signal level typ. 3.7V
Max. length of transmission line 1200 m*

* Maximum length is valid for shielded twisted pair cable and transmission rate max.
120 kBd.

Table 2.26  Connection of serial channel connector with fitted MR-0114 submodule

1O L] Ol 86ND BT—  — output of line termination RS-485
BT-2 |O L1 O] 78T+ TxRx— received and sent data (level -)
™Rx-3 [O ][] O|8TxRx+ |GND signal ground
4O O 9 BT+  + output of line termination RS-485
T™xRx=5 |O ][] O] 10 TxRx+ | TxRx+ received and sent data (level +)
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2.6.1.3. Interface RS-422

The MR-0124 submodule ensures the transfer of the TTL signals of the serial interface
to the RS-422 interface galvanically isolated. The interface allows connecting of two
cooperating devices, thus it cannot be used for networks (an exception is for example
connection of two panels of ID-Ox series).

Table 2.27 Technical specification of MR-0124 submodule

Galvanic isolation yes
Galvanic isolation insulation voltage 1000 vDC
Max. transmission rate 2 MBd
Receiver sensitivity min. £ 200 mV
Output signal level typ. 3.7V
Max. length of transmission line 1200 m*

* Maximum length is valid for shielded twisted pair cable and transmission rate max.
120 kBd.

Table 2.28 Connection of serial channel connector with fitted MR-0124 submodule

+5V  power supply output +5V
CTS- modem ready to send (level —)

RxD- received data (level -)
5V 1 6 GND
C:-S_ 2 8 %% 8 7 CTS+ RTS- request to send (level -)
rReD-3 |O [ Ol 8 rxd+ TxD— transmitted data (level -)
rRTs-4 |O O O 9 rTs+ GND sigr:jal grour:jd 4 (level 2
CTS+ modem ready to send (level +
™D-5 |O [ ][] O} 10 TxD+

RxD+ received data (level +)
RTS+ request to send (level +)
TxD+ transmitted data (level +)

2.6.1.4. Connection of TC700 in the CAN bus

Submodule MR-0151 with 182527 controller allows connecting of PLC TECOMAT
TC700 to the CAN bus with a transmission rate 500, 250, 125, 50, 20 or 10 kBd. It can be
used in the CAN, CAS, CAB modes only.

Submodule MR-0151 is supported by the CP-7001, CP-7002, CP-7003 central units
from sw version 2.7. This submodule isn‘t supported by the CP-7004 central unit.

Submodules MR-0160 with two SJA1000 controllers and MR-0161 with one SJA1000
controller allow connecting of PLC TECOMAT TC700 to the CAN bus with a transmission
rate 1 MBd, 500, 250, 125, 50 or 20 kBd. It can be used in the CSJ mode only.

Submodules MR-0160 and MR-0161 are supported by the CP-7001, CP-7002, CP-7003
central units from sw version 5.4 and by CP-7004 central unit from sw version 3.0.

Table 2.29 Serial channel connector connection with fitted submodule MR-0151 or

MR-0161
1O L] O 86ND BT—  —output of CAN line termination
2| OL10O| 7 TxRx— received and sent data (level -)
TXRx— 3 8 TXRx+ GND signal ground

oo
BT-4 |O [IL1O| 98T+ BT+ + output of CAN line termination
O Lo

TXRx-5 10 TxRx+ | TXRx+ received and sent data (level +)

Table 2.30 Serial channel connector connection with fitted submodule MR-0160
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1O L] O 86ND BTn— - output of CANn line termination
BT1-2 |O ][] O] 7BT1+ TxRxn— received and sent data (level —) on n line
™Rx1-3 |O ][] O| 8 TxRx1+ |GND  signal ground
BT2-4 O [I[]O| 9BT2+ BTn+  + output of CANn line termination
™Rx2-5 |O [][] Ol 10 TxRx2+ | TXRxn+ received and sent data (level +) on n line

2.6.1.5. Connection of TC700 to the PROFIBUS DP net work

Submodule MR-0152 allows connecting of PLC TECOMAT TC700 to the PROFIBUS
DP network as a slave station with a transmission rate of up to 12 MBd. It can be used in
the DPS mode only.

Since the physical interface of the PROFIBUS bus corresponds to the RS-485 standard,
the connection of the connector of the serial channel is identical with the connection when
fitting the MR-0114 submodule (see table 2.26), including termination possibility. Je t eba
mit na pam ti, e linka A sb rnice PROFIBUS ma urove - (TxRx-) a linka B ma urove +
(TXRx+).

Submodule MR-0152 is supported by the CP-7001, CP-7002, CP-7003 central units
from sw version 5.0. The hw version has to be 02.

The CP-7004 central unit supports submodule MR-0152 from sw version 3.0.

2.6.1.6. Connection of TC700 peripheral modules in  EIO mode

The MR-0154 submodule allows connecting of another 64 peripheral modules. It can be
used only with the CP-7002 and CP-7003 central units on the CH2 channel at the EIO
mode. When the MR-0154 submodule is fitted, the EIO mode is set automatically at
channel CH2 by central unit.

The MR-0154 submodule is supported by CP-7002 and CP-7003 central unit at channel
CH2 since sw version 2.5.

Centralni jednotka CP-7004 pou iva k tému U elu submodul MR-0157.

Since the physical interface of the bus corresponds to the RS-485 standard, the
connection of the connector of the serial channel is identical with the connection when
fitting the MR-0114 submodule (see table 2.26), including termination. Since the central
unit will be usually connected at the end of the line, we must not forget about bus
termination!

2.6.1.7. Connection of redundancy control panel ID- 20

P ipojeni ovladaciho panelu redundance ID-20 k centralni jednotce CP-7005 se provadi
pomoci submodulu PX-7812 osazeného do pozice CH2 (rozhrani RCP1). Jedna se o gal-
vanicky odd lené paralelni rozhrani pracujici s nap tim 24 V DC. Panel se p ipojuje kabe-
lem KB-0213. Podrobn jSi Gdaje jsou uvedeny v chapter 3.3.2.

2.6.1.8. FSK modem

Submoduly MR-0155 a MR-0156 obsahuji modem FSK (frequency shift keying - binarni
frekven ni modulace) s frekven ni modulaci v pasmu nizkofrekven nich signal odpovida-
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jici doporu enim CCITT. Dale obsahuiji slu ovaci za izeni, které umo uje slou eni vice
vysilanych signal (kanal ) na jedno vedeni, a rozbo ovaci za izeni, které umo uje
rozvedeni p ijimanych signal (kanal ) z jednoho vedeni na vice modem . Submodul
MR-0156 navic obsahuje pr b ny zesilova

Pro p enos pomoci tohoto modemu se hodi vSechny nizkofrekven ni telefonni spoje
vedené kabely ulo enymi v zemi nebo vedenymi vzduch em tak jako spoje TF- a PCM-
provedené kabelem a radiov .

Systém m e byt nasazen v r znych konfiguracich pro duplexni provoz ve ty vodi o-
vém nebo dvouvodi ovém provedeni.

Podstatné funkce modemu FSK (oscilatory, sm Sova e, filtry, modulatory, detektory)
jsou realizovany digitaln jako softwarové moduly signalového procesoru a jsou tedy
nezavislé na teplot a starnuti. VeSkeré cejchovani analogovych spojovacich okruh od-
pada. VSechny filtry jsou realizovany jako linearn fazové filtry a maji tedy minimalni
vlastni zkresleni, co minimalizuje pravd podobnosti chyb. Odstup vice ne 70 dB pro
rusSivé vysilané spektrum zaru uje vysokou spektralni istotu vysilaného signalu. Pr b -
nou regulaci drovn p ijmu je provedeno p izp sobeni na p ijimanou Urove , im je
dosa eno vysoké selektivity.

Pomoci propojek m e byt m n n prah detekce, co umo uje pou iti vedeni s nizkou
kvalitou p i z etelném sni eni pravd podobnosti chyb.

Celkova systémova konfigurace (rychlost komunikace, vysilaci kanal, p ijimaci kanal,
nastaveni logické urovn , prah detekce, druh provozu, nastaveni zesileni) je dana pozi-
cemi konfigura nich propojek.

Po jednom vedeni v nf pAsmu je mo né realizovat pod le zvolené p enosové rychlosti
vice p enosovych kanal . Jejich frekven ni pom ry jsou uvedeny v tab.2.31.
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Tab.2.31 Frekven ni pom r

a technické parametry submodul

MR-0155 a MR-0156

Rychlostni skupina 50 Bd 100 Bd 200 Bd 600 Bd 1200 Bd
Po et kanal ve frekv. 24 12 6 2 1
pasmu 300 a 3400 Hz

Odstup st . frekv. kanalu 120 Hz 240 Hz 480 Hz 1440 Hz -
Frekven ni zdvih +30 Hz +60 Hz +120Hz | +210Hz | +400 Hz
Min. st edni frekv. kanalu 420 Hz 480 Hz 600 Hz 1320 Hz | 1700 Hz
Max. st edni frekv. kanalu 3180 Hz | 3120Hz | 3000 Hz | 2760 Hz 1700 Hz
Max. odchylka frekvence 0,2 Hz 0,2 Hz 0,2 Hz 0,2 Hz 0,2 Hz
Vysilaci urove jmen./ -19,8 dBm|-16,8 dBm|-13,8 dBm| —9 dBm —6 dBm
kanal Ps

Vysilaci Urove (0)—6 ....—18 dBm

Max. rozdil arovn nejni Si +0,3 dB +0,3 dB 10,3 dB 10,3 dB +0,3 dB
/ nejvysSi kanal

Min. p ijimaci urove —-40dBm | -38dBm | -38dBm | —34 dBm | -27 dBm
vstupu AD-m ni Ppin

Stupn zesileni vstupu 0/6/10/14/26 dB

Submoduly MR-0155 a MR-0156 obsazuji pozice dvou sousednich sério-
vych kanal , pi em vlastni komunikace probiha po kanalu s niSim
islem. Kanal s vySSim islem je nevyuita z stava vypnuty.

Zapojeni konektor je uvedeno v tab.2.32 (MR-0155) a tab.2.33 (MR-0156). Vysilaci
linka je p ipojena na svorky A4, A9, p ijimaci linka na svorky A5, A10. Svorky A2, A7 jsou
ur eny pro s itani a rozbo eni signal zr znych kanal . Mezi svorkami A1 a A6 Ize m it
signal indikujici p itomnost dostate né Urovn nosného signalu na p ijima i modemu.
Submodul MR-0156 ma zabudovany pr b ny linkovy zesilova linkovych signal . Vystup
zesileného signalu je vyveden na svorky B4, B9. Vstup zesilovaného signalu se p ivadi na
svorky B5, B10.

Konfigurace modemu FSK a nastaveni propojek jsou popsany v dokumentaci dodavané
st mito submoduly (TXV 101 55.01).

Tab.2.32 Zapojeni konektor p i osazeném submodulu MR-0155

Upozorn ni:

DCDA A1 [O [ ][] Ol A6 GNDA
sAa A2 |OLIL]O| A7 ss
A3 O [I]0O| As DCDA detekce nosné
TLIA A4 (O D] O| A9 TL1B  |SA  rozbo eni signal
RL1A A5 |O ] Ol A0 rL1B | TLIA  vysilana data
RL1A p ijimana data
GNDA signéalova zem
8110 LI O) B6 SS s itani signal
82 1O L] O 7 TL1B vysilana data
B3 |O ] O B8 RL1B p ijimana data
B4 IO LIL] Ol B9
B5 |O L] O|f B10
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Tab.2.33 Zapojeni konektor p i osazeném submodulu MR-0156

pcbA AL [O [ ][] Ol A6 cNpDA |DCDA detekce nosné
sa A2 |[OLIL10O| A7 ss SA rozbo eni signal
A3 O[] O| as TL1A vysilana data (linka 1)
A A4 [O 1O A9 Tas |RLIA p ijimana data (linka 1)
RL1A A5 |O ][] Ol A10 RL1B GNDA signéalova zem
SS s itani signal
TL1B vysilana data (linka 1)
81 |O L] O)| 86 RL1B p ijimana data (linka 1)
B2 1O L] O 7 TL2A vysilana data (linka 2)
B3 |O ] O B8 RL2A p ijimana data (linka 2)
TL2A B4 (O [IL] Q[ B9 TL2B | TL2B  vysilana data (linka 2)
RL2A B5 |O [JL] O] B10 RL2B |RL2B p ijimana data (linka 2)

2.6.1.9. Connection of heat meters by M-Bus interfa  ce

Submodul MR-0158 umo uje budit standardni M-Bus linku s Sesti stanicemi slave
(pod izenymi). Napajeci nap ti linky zajiS uje vnit ni zvySujici stabilizator z odd lujiciho
m ni e napajeni strany TTL. Modulator vysila e m e byt alternativn  napajen vn jSim
nap tim Uz (36 V / 50 mA), potom je mo né p ipojit na linku a 20 stanic slave. Vyhod-
noceni proudu je dynamické, co umo uje m nit po et p ipojenych stanic bez jakékoli
konfigurace.

Sériovy kanal je nutné nastavit do re imu UNI a vlastni protokol realizovat u ivatelskym
programem.

Tab.2.34 Zapojeni konektoru sériového kanalu p i osazeném submodulu MR-0158

1 6 +5V o
M-2 8 %% 8 76 3 +S5V vystup napajeni +5V
M-3 O[]0 s Mj-c M- sb rnice M-Bus (lUrove -)
M+4 O IO 9 M+ sb rnice M-Bus (Grove +)
Uss  vstup vn jsiho napajeni 36 VV / 50 mA
M-5 |O L] OJ 10 m+ ce

2.6.2 Interface USB

For connection of the PC (programming, servicing) the central unit is always fitted with
one USB interface according to the USB 2.0 specification. The USB interface allows
connecting of two cooperating devices, it thus cannot be used for networks and it is
designated for debugging, programming and servicing. The interface must not be used for
permanent connection on the PC (for example for visualization of the technology being
controlled). The USB interface is not galvanically isolated!

The connector on the central unit corresponds to the USB specification, "B"-device.

For connection of the PLC to the PC, the standard USB A-B cable can be used, with
length of max. 5 m, twisted and shielded. The recommended KB-0208 cable is supplied
under the order number TXN 102 08.

Table 2.35 Technical parameters of the USB interface

Maximum transmission rate 12 MBd
Maximum line length Sm*
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[ Galvanic isolation from PLC circuits | no
* The maximum length is valid for a twisted and shielded cable.

2.6.3 Interface Ethernet

The CP-7002, CP-7003, CP-7005 central units and the SC-7102 communication
module are fitted with the Ethernet 10 Mbit interface. The CP-7004 central unit is fitted with
the Ethernet 10 / 100 Mbit interface.

The Ethernet interface is fitted with the RJ-45 connector with standard signal
assignment. The connector is ready to be used with common UTP patch cables.
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Table 2.34  Ethernet interface connection (front view of the connector on PLC)

Pin Signal Conductor colour

g —1 8 not used brown

\\ 7 not used white / brown
6 ~I 6 RD- green
2 T :j 5 not used white / blue
37 4 not used blue
> K 3 RD+ white / green
1 - 2 TD— orange

1 TD+ white / orange

2.7. PERIPHERAL MODULES

All the peripheral modules are connected to the central units by means of a serial bus
formed within one rack by a system of connectors interconnected by a printed circuit. The
signal conductors have resistance dividers to reduce impedance of the line and to increase
interference resistance. Individual peripheral modules are described in the documentation
for each module. The latest list of the documentation for the peripheral modules is given in
the catalogue of the TECOMAT TC700 PLC series.

2.8. MECHANICAL DESIGN

All the modules of the TECOMAT TC700 unit have a plastic protective case 30 mm or
60 mm wide.

Fixing the module in the rack

Fixing of the module in the rack is easy to do and is done by means of a screw at the
top part of the case. When fixing the module in the rack, first put the module with the two
teeth at the bottom part of the case into the openings at the bottom edge of the metal rack
at required position, then press down the module by swinging movement onto the bus
connector and secure it by the screw at the top side of the case. When loosing the module
in the rack, loosen the screw at the top part of the case and by swinging movement tilt the
module from the rack to you and take it our from the rack carefully.

Dismantling the case

The case can be dismantled only in reasoned situations, during dismantling the
following instructions have to be observed:

Take the module out of the rack.

Open the front door.

Press the door catch by the finger from inside under the indication and loosen the first
lock of the left lid of the case cover.

Put the case on the table, with the left lid up.

Insert a flat screwdriver from top between the 2nd and the 3rd rib at the top of the case,
where the bevelled catch is.

Incline the screwdriver by approx. 60 degrees in the direction of the catch to loosen it.
Insert the screwdriver from top between the 18th and 19th rib, where the bevelled catch
is.
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By inclining the screwdriver by approx. 60 degrees in the direction of the catch bevel
you loosen the catch (reverse direction than it was for the first catch)

Proceed similarly for the 2nd and 3rd rib and the 12th and 13th rob at the bottom part of
the case.

By turning the screwdriver in the gap of the back edge you loosen the cover of the case.

"~ After taking out the printed circuit board, the position of the submodule memory
becomes accessible.

Reinstallation:

Insert the printed circuit board into the case and check the position of the ground spring
Put on the left cover of the case.
By slight pressing in the positions where the catches are close the case.

ATTENTION! The modules contain parts sensitive to static charge, therefore, it is
necessary to follow the safety rules when working w ith these
circuits! Any handling must be done on the module t aken out from
the rack!

Fig. 2.22 Dismantling procedure for the module protective case
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3. TRANSPORT, STORAGE AND INSTALLATION OF
PLC

3.1. TRANSPORT AND STORAGE

The modules are packed according to internal packing instructions into cardboard
boxes. Basic documentation is enclosed in the packaging. The external packaging is done
according to the quantity and way of transportation into a shipping container being labelled
and containing all the necessary data for transportation.

The goods is transported from the manufacture's facilities as agreed when placing an
order. Transportation of the goods by the customer must be pursued by covered transport
means and in the position as indicated on the packaging. The shipping container must be
fixed in such a way to avoid accidental spontaneous movement and damage of the
external container.

During transportation and storage, the product must not be exposed to direct influence
of atmospheric actions. Transportation of the product is permitted within a temperature
range of -25 T to 70 T, relative humidity of 10 % to 95 % (without condensation).

The product must be stored only in clean spaces free from conductive dust, aggressive
gases and vapours. The optimum storage temperature is 20 C. When storing the central
unit for more than half a year, it is recommended to take out or isolate the battery to avoid
its discharging.

3.2. PLC SUPPLY

Each component of the TECOMAT TC700 PLC is delivered in individual packagings.
The assembly is carried out by the customer. On customer's request, the system can be
assembled at our premises. System assembly is carried out according to the following
chapter.

3.3. SYSTEM ASSEMBLY
3.3.1. Osazovani ram jednotlivymi moduly

Assembly of individual modules

Connectors (slide in part) are usually packed separately. Should the module be fitted
with optional submodules ordered separately (serial interfaces), then these submodules
are also delivered in a separate packaging and the customer installs them according to the
instructions in the documentation for these modules (central units - chapter 2.3.6., system
communication modules - chapter 2.4.5.).

Principles of fitting the PLC with modules

When assembling the PLC or adding additional modules, it is necessary to observe the
following instructions:

a) The power supply module is mounted on the left edge position of the rack, resp. na
p ipojovaci konektory sb rnice ramu (PW-7906, PW-7907)
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b) If a second power supply module is used in the same rack, it is mounted in the position
by the first power supply module.

c) The central unit is mounted in the position by the power supply module, if it is not
mounted in this rack, the central unit is mounted in the left edge position of the rack.

d) Communication modules are mounted in the positions by the central unit

e) Peripheral modules are mounted in the remaining positions arbitrarily (if not specified
otherwise in the documentation for the module in question).

Attention! Any physical handling with connecting ca bles between the rack can
be carried out only with PLC power supply is off!

Peripheral modules addressing

The addressing of the peripheral modules within one rack is carried out automatically by
sliding in of the module in the position in the rack. Individual racks have to have the rack
number set on the rotation switch under the interconnecting connectors, p ipadn jest na
dalSim p epina i islo prvni pozice v ramu. The result address of the peripheral module
consists of the position in the rack and the rack number.

The RM-7942 rack with 15 positions allows setting of a rack number 0, 1, 2 or 3. Its
positions are numbered 0 to 14.

The RM-7941 rack with 8 positions allows setting of a rack number 0, 1, 2 or 3 in the
blue or white field. To use the addresses fully, it is possible to set the same rack number of
two RM-7941 racks, one in the blue field and one in the white field. The rack, the rack
number switch of which is set into the blue field, has the positions numbered 0 to 7, the
rack, the rack number switch of which is set in to the white field, has its positions numbered
8 to 15.

The RM-7946 rack with 4 positions allows setting of a rack number 0, 1, 2 or 3 and the
first position address in the rack 0, 4, 8 or 12.

The RM-7944 rack with 2 positions allows setting of a rack number 0, 1, 2 or 3 and the
first position address in the rack 0, 2, 4, 6, 8, 10, 12 or 14.

P i adresovani ram plati pravidlo, e ramy se stejnym islem nesmi obsazovat stejné
pozice. Z toho plynou mo né kombinace uvedené v tab .3.1.

Addressing of peripheral modules connected through the MR-0154 and MR-0157
submodules

The principles of the addressing of peripheral modules connected to the central unit
through the MR-0154 or MR-0157 submodule are the same as described above. The only
difference is that the central unit adds the value of 4 to the address of the rack set by the
switch so that the racks will have the resultant addresses 4, 5, 6 and 7.

Addressing of peripheral modules connected through the expanders SE-7131/
SE-7132

The principles of the addressing of peripheral modules connected to the central unit
through the expanders SE-7131 / SE-7132 are the same as described above. The only
difference is that the central unit adds the value of 4 to the address of the rack set by the
switch so that the racks will have the resultant addresses 4, 5, 6 and 7.
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Table 3.1 Povolené kombinace rdm se stejnym islem ramu

position of the rack

o|l1]2][3|]4]5]|6|7]8]9]10]11]12]13][14]15
1 RM-7942
2 RM-7941 RM-7941
3 RM-7941 RM-7946 RM-7946
4 RM-7941 RM-7946 RM-7944 | RM-7944
5 RM-7941 RM-7944 | RM-7944 RM-7946
6 RM-7941 RM-7944 | RM-7944 | RM-7944 | RM-7944
7 RM-7946 RM-7946 RM-7941
8 RM-7946 RM-7946 RM-7946 RM-7946
9 RM-7946 RM-7946 RM-7946 RM-7944 | RM-7944
10 RM-7946 RM-7946 RM-7944 | RM-7944 RM-7946
11 RM-7946 RM-7946 RM-7944 | RM-7944 | RM-7944 | RM-7944
12 RM-7946 RM-7944 | RM-7944 RM-7941
13 RM-7946 RM-7944 | RM-7944 RM-7946 RM-7946
14 RM-7946 RM-7944 | RM-7944 RM-7946 RM-7944 | RM-7944
15 RM-7946 RM-7944 | RM-7944 | RM-7944 | RM-7944 RM-7946
16 RM-7946 RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944
17 RM-7944 | RM-7944 RM-7946 RM-7941
18 RM-7944 | RM-7944 RM-7946 RM-7946 RM-7946
19 RM-7944 | RM-7944 RM-7946 RM-7946 RM-7944 | RM-7944
20 RM-7944 | RM-7944 RM-7946 RM-7944 | RM-7944 RM-7946
21 RM-7944 | RM-7944 RM-7946 RM-7944 | RM-7944 | RM-7944 | RM-7944
22 RM-7944 | RM-7944 | RM-7944 | RM-7944 RM-7941
23 RM-7944 | RM-7944 | RM-7944 | RM-7944 RM-7946 RM-7946
24 RM-7944 | RM-7944 | RM-7944 | RM-7944 RM-7946 RM-7944 | RM-7944
25 RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 RM-7946
26 RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944 | RM-7944

Pozn.: Kombinace uvedené v tabulce vyu ivaji vdy v Sechny dostupné pozice. Je samo-
z ejm mo né vyu it mensi po et pozic tak, e kterykoli ram v uvedené kombinaci
Ize vynechat podle nasledujiciho p ikladu pro kombinaci . 3:

position of the rack
o|l1]2][3]4|5|6]7]8]9]10]11]12]|13][14]15
3 RM-7941 RM-7946 RM-7946
3a RM-7941 RM-7946 -
3b RM-7941 - RM-7946
3c RM-7941 - -
3d - RM-7946 RM-7946
3e - RM-7946 -
3f - - RM-7946
30 - - -
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3.3.2. Vystavba systému
3.3.2.1. Varianty konfigurace systému

Segment PLC

Pomoci sb rnicovych kabel Ize navzajem propojit ramy s isly 0 a 3 (nap iklad ty i
ramy RM-7942). Takto propojené ramy p edstavuji jeden segment. V jednom segmentu je
k dispozici 64 pozic pro moduly.

Varianty konfigurace PLC

PLC TECOMAT TC700 Ize vystav t do n kolika zakladnich typ konfiguraci sr znymi
vlastnostmi.

zakladni sestava (obr.3.1)
Zakladni sestavu p edstavuji ramy s isly 0 a 3 propojené sb rnicovymi kabely.
Jedna se tedy o jeden segment.
Zakladni sestava ma k dispozici 64 pozic pro moduly PLC. Tento typ konfigurace
podporuji centralni jednotky CP-7001, CP-7002, CP-7003 a CP-7004.

CP-7001 CP-7002
CP-7003/ CP-7004

|
A
0

E S

=

R e ke

Obr.3.1 Z&akladni sestava

rozSi ena sestava (obr.3.2, obr.3.3)

Zakladni segment s ramy s isly 0 a 3 propojenymi sb rnicovymi kabely je dopl-
n n o dalSi segment, ktery je p ipojen k centralni jednotce p es sériovy kanal CH2
osazeny submodulem MR-0154, resp. MR-0157 nebo pomoci expander SE-7131
a SE-7132. Ramy v druhém segmentu maji na p epina ich nastavena isla0a 3,
ale v centralni jednotce se objevuji jako ramy isel4 a 7.

RozSi ena sestava ma k dispozici celkem 128 pozic pro moduly PLC. Tento typ
konfigurace podporuji centralni jednotky CP-7002, CP-7003 a CP-7004.
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Obr.3.2
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Obr.3.3 Ro0zSi ena sestava s expandery SE-7131 a SE-7132

zakladni redundantni sestava (obr.3.4)
Zakladni redundantni sestavu p edstavuji dva systémy se zcela identickou zaklad-
ni sestavou ram s isly 0 a 3 propojenych sb rnicovymi kabely. Podstatou re-
dundance je, e ob v tve redundantniho systému jsou zcela identické a navenek
se tva i jako jeden PLC.
Centralni jednotky jsou navzajem propojeny dv ma synchroniza nimi linkami a
navic jsou p ipojeny na idici panel redundance ID-20 (obr.3.6).
Zakladni redundantni sestava ma k dispozici 64 redundantnich pozic pro moduly
PLC. Tento typ konfigurace podporuje centralni jednotka CP-7005.
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part A part B
(primary) (backup)
CP-7005 SYN1 CP-7005
I | SYN2 |
1]
I d g
o ¥ o W
. RCP1 |
— e
1 ID-20 1
I I
1 1
L H
L i
2 2
1 H
| |
3 3

Obr.3.4 Zakladni redundantni sestava

redundantni sestava se spole  nymi periferiemi (obr.3.5)
Zakladni redundantni sestava (dv identické redundantni v tve) je dopln na o dal-
Si segment p ipojeny k centralni jednotce pomoci expander SE-7131 a SE-7132.
Ramy v tomto segmentu maji na p epina ich nastavena isla0 a 3, ale v central-
ni jednotce se objevuji jako ramy isel 4 a 7. Podstatnym rozdilem oproti ram m
0 a 3 vredundantnich segmentech je, eramy 4 a 7 vet etim segmentu nejsou
redundantni, ale pomoci dvojice expander jsou ovladany z obou v tvi redundant-
niho systému.
Centralni jednotky jsou navzajem propojeny dv ma synchroniza nimi linkami a
navic jsou p ipojeny na idici panel redundance ID-20 (obr.3.6).
Redundantni sestava se spole nymi periferiemi ma k dispozici 64 redundantnich +
64 neredundantnich pozic pro moduly PLC. Tento typ konfigurace podporuje cen-
tralni jednotka CP-7005.
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Obr.3.5 Redundantni sestava se spole nymi periferiemi
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3.3.2.2. idici panel redundance ID-20

Panel ID-20 je vestavny modul na DIN liStu ur eny pro izeni a indikaci re imu redun-
dantniho systému TC700 s centralnimi jednotkami CP-7005. Panel je p ipojen k druhému
sériovemu kanalu CP-7005 (rozhrani RCP1) a ovlada napdjeni hlavniho (primary) i zalo -
niho (backup) systému. Napajen je ze zdroje 24 V DC.

Panel je osazen pevnymi svorkovnicemi a vyjimatelnymi konektory A, B pro p ipojeni
centralni jednotky redundantniho systému CP-7005. Napdjeni panelu se p ipojuje na
svorkovnici M. Konektor A se p ipoji kabelem KB-0213 k rozhrani RCP1 CP-7005 (PLC A)
a konektor B k rozhrani RCP1 CP-7005 (PLC B). Ovladani napdjeni hlavniho a zalo niho
PLC ovladaji zdvojené rozpinaci reléove kontakty (svorkovnice S pro PLC A, svorkovnice
T pro PLC B). Zapojeni konektor a zakladni p iklad zapojeni je na obr.3.6.

TC700 PLC A PLC B TC700

CP-7005 +24V CP-7005
ov

STANDARD STANDARD
CABLE KB-0213 CABLE KB-0213
TXN 102 13.xx TXN 102 13.xx

‘ >| F ’
Sl e
T T

E | oo JBE—=

connector A M1 M2 connector B

@ () aeme () @
TURN ON TURN ON

e STAND-BY © O STAND-BY O @ STAND-BY e
INACTIVE @ O INACTIVE O @ INACTIVE

81 82 S3 84 T T2 T3 T4

)
E-
@ =

wn
=
=
N

Pl (2] (%]

o = o =

= ~ = =
E

o

ael

—

[ 00 00 } [ } [ 00 00
TC700 TC700
PW-7903 PW-7903
230 VAC 230 VAC
NG N N O N
P O+—E o BE © PE
u G L L O v

L NPE

Fig.3.6  Connection of connectors of redundancy control panel ID-20
DOx break-type contact of output x
COMx second contact of output x
+ 24V plus pole for the connection of internal circuits power supply of the
panel and circuits of the connected interface RCP1 CP-7005
ov minus pole for the connection of internal circuits power supply of the
panel and circuits of the connected interface RCP1 CP-7005

Kabel KB-0213 (obr.3.7, tab.3.2, tab.3.3) je obecny kabel, ktery musime pro p ipojeni
k panelu ID-20 upravit. Sejmeme dvou ady konektor 20 pin a misto n ho nasvorkujeme
dvou ady konektor 10 pin , ktery je sou asti dodavky centralni jednotky CP-7005. Propo-
jeni jednotlivych signal je uvedeno na obr.3.7.
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AL 1 AL
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Fig.3.7  Connection of cable between CP-7005 and ID-20 - part A

3.3.2.3.Ur eni po tu napdjecich modul pro napajeni sestavy s jednou centralni
jednotkou

sestava s jednim rdmem
V pipad sestavy s jednim ramem (RM-7941 nebo RM-7942) vdy sta i pouze
jeden napajeci modul, pokud nepo adujeme zalohovani zdroj .

" viceramova sestava s napajecim modulem v ka dém ram u
Jednotlivé ramy propojujeme kabely KB-0203 (propojeni pouze komunika ni sb r-
nice), nebo kabely KB-0202 (propojeni v etn napajeni - pak m eme vyu it zalo-
hovani zdroj ). V p ipad v tSi vzdalenosti propojujeme pouze komunika ni sb -
rnici pomoci p ipojovacich svorkovnic KB-0204 a KB-0220, nebo optickymi kabely
(moduly KB-0250 s kabelem KB-0260, moduly KB-0251 s kabelem KB-0260 i
KB-0261, nebo moduly KB-0252 s kabelem se sklen nym vlaknem).

" viceramova sestava s napajecimi moduly podle po ado vanéeho p ikonu
Jednotlivé ramy propojujeme kabely KB-0202 (propojeni v etn napdjeni). Po a-
dovany po et napajecich modul ur ime podle celkového p ikonu sestavy PLC.
Napdjeci moduly je vhodné rozlo it podle mo nosti r ovhom rn do jednotlivych
ram .

Uvedené zp soby napajeni je mo né kombinovat. Nap . m eme t i ramy propojené
kabely KB-0202 napajet z jednoho zdroje a tvrty rdm osadit samostatnym napajecim
zdrojem a propojit jej se zbytkem sestavy jen komunika ni sb rnici.

Mo nosti a podminky propojovani ram jsou uvedeny v nasledujici kap.3.3.2.4.
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3.3.2.4. Principles of rack interconnection

VSechny ramy v jednom segmentu musi mit propojenou komunika ni sb rnici. Propojo-
vaci kabely nebo p ipojovaci svorkovnice se zasouvaji do konektor na levém kraji ramu
ozna enych BUS EXTENSION. Propojeni ram musi byt provedeno linearn (tzn. e ramy
jsou propojeny v sérii jeden za druhym, nelze realizovat odbo ku). Volné konektory
koncovych rdm musi byt osazeny zakon ovacimi leny KB-0201. adny propojovaci
konektor na rdmu tedy nesmi z stat neosazen.

Ramy m eme propojit bu pomoci metalické sb rnice nebo pomoci optickych kabel .
Celkova délka spojité galvanicky odd lené metalické sb rnice bez opakova e mue byt
max. 400 m. Pokud pou ijeme optické propojeni, pak maximalni délka optického kabelu
(viz kap.3.3.2.5.) se uva uje mezi sousednimi ramy.

Pozor! Komunika ni metalickd sb rnice mezi ramy nesmi byt vedena venkovnim
prost edim, ani mezi samostatnymi budovami  (bez ohledu na prost edi)!
Po blizkém uderu blesku je zde bu p imé ohro eni elektromagnetickym polem,
nebo vyrazn rozdilnymi potencialy jednotlivych budov. V obou p ipadech m e
dojit ke zni eni vSech sou asti systému p ipojenych ke sb rnici.
Zde musi byt v dy pou ito optické propojeni bez ohl edu na délku sb rnice!

Zp soby propojeniram m eme rozd lit do nasledujicich skupin:

metalické propojeni v etn napajeni
Dva sousedni ramy jsou vzajemn propojeny kabelem KB-0202 a krom komuni-
ka ni sb rnice maji propojené i napajeni. Maximalni délka kabelu je 1 m.

metalické propojeni bez galvanického odd leni
Dva sousedni ramy jsou vzajemn propojeny kabelem KB-0203. V p ipad v tSi
vzdalenosti pou ijeme svorkovnice KB-0204, které pr opojime kabelem vhodnym
pro linku RS-485. Maximalni délka celé metalické sb rnice (mezi ob ma zakon o-
vacimi leny KB-0201) m e byt vtomto p ipad max. 300 m. Zd vodu niSi
odolnosti v i vn jSim vliv m smi byt takto propojeny ramy pouze v ramci jednoho
rozvad e.

KB-0201 —|

—— —

KB-0202

or B

KB-0203 KB-0204

E S

KB-0201

KB-0202
or — ]

KB-0203

KB-0204

connection realised by user

Fig.3.8  PLC rack interconnection via metallic cables without galvanic isolation
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meta

Obr.3.9

lické propojeni s galvanickym odd lenim

V tomto p ipad m eme realizovat propojeni dv. ma zp soby.

Prvnim zp sobem je klasické spojeni typu bod - bod. Ramy jsou osazeny adaptéery
KB-0220, které vzajemn ve dvojicich propojime kabelem vhodnym pro linku
RS-485. Maximalni délka ka dého propojeni zvlaS m e byt 400 m. VSechny
adaptéry KB-0220 musi mit p ipojené zakon eni linky (spojené propojky BT+ a
BT-). Vyhodou tohoto zp sobu je nejv tSi dosa itelna vzdalenost mezi ramy po-
moci metalickych kabel .

Druhym zp sobem je spojeni typu sb rnice. Ramy jsou osazeny v dy jednim
adaptérem KB-0220, které jsou vSechny propojeny kabelem vhodnym pro linku
RS-485. Maximalni délka celého propojeni m e byt 400 m. Adaptéry KB-0220 na
prvnim a poslednim ramu musi mit p ipojené zakon eni linky (spojené propojky
BT+ a BT-), adaptéry uvnit realizované sb rnice naopak musi mit zakon eni linky
odpojené (rozpojené propojky BT+ a BT-). VSechny ramy pak na druhém p ipo-
jovacim konektoru musi mit osazen zakon ovaci len KB-0201 pro zakon eni
sb rnice ramu. Vyhodou tohoto zp sobu oproti p edchozimu je ni §i po et pot eb-
nych adaptér KB-0220.

KB-0201 KB-0201
KB-0220 KB-0220

(BT on) (BT on)
KB-0220 KB-0220

(BT on) —- (BT off) —
KB-0220 — | KB-0201 — |
(BT on)

KB-0220 KB-0220

(BT on) — (BT off) —
KB-0220 KB-0201 — |
(BT on)

KB-0220 KB-0220
(BT on) —— (BT on) —
KB-0201 KB-0201

Propojeni ram v segmentu metalickymi kabely s galvanickym odd lenim -

vlevo propojeni typu bod- bod, vpravo propojeni typu sb rnice
(BT on - propojky BT+ a BT— spojeny, BT off - propojky BT+ a BT— rozpojeny)

Pomoci galvanicky odd leného metalického propojeni m eme realizovat propoje-
ni ram v ramci jedné budovy. I1zola ni nap ti galvanického odd leni je max. 1 kV.
Propojovaci kabel musi byt stin ny, pro komunikaci (signaly TCL2+, TCL2-) musi
byt krouceny par (s vyhodou Ize pou it kabel STP pro strukturovanou kabela ).
Kabel je na obou koncich zapojen na Sroubovaci svorky adaptéru. Stin ni kabelu
musi byt p ipojeno na kryt konektoru (svorka A4) pouze na jedné stran kabelu.
Signalovou zem (GND) je nutné propojit, v p ipad wvyu iti kabelu s dv. ma krouce-
nymi pary lze zapojit oba vodi e do svorky GND (A3). Mechanicky Ize kabel
upevnit plastovym stahovacim paskem kvy n lku na desce ploSného spoje.
Zapojeni kabelu je na obr 3.10, umist ni svorek a propojek na adaptéru KB-0220
je naobr.3.12.
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Obr.3.10 Zapojeni kabelu mezi adaptéry KB-0220

Pro p ipojeni textového panelu ID-14 je zapojeni kabelu na obr 3.11. Je-li panel na
konci vedeni, musi se pou it zakon ovaci len KB-0290, ktery se zasune do svo-
rek panelu spolu s vodi i kabelu.

Obr.3.11 P ipojeni panelu ID-14

Obr.3.12 Umist ni svorkovnice a propojek na adaptéru KB-0220

optické propojeni
Ramy jsou osazeny p evodniky KB-0250, KB-0251 nebo KB-0252, které jsou pro-
pojeny duplexnim optickym kabelem KB-0260, KB-0261, nebo kabelem se sklen -
nym vidknem.
Opticky kabel zaru uje galvanické odd leni a vysokou odolnost v i vn jSim vli-
v m. Proto je vhodny zejména k propojeni ram ve vn jSim prost edi nebo mezi
budovami, tedy tam, kde reéln hrozi riziko posSkozeni systému d sledky uderu
blesku a u p imého nebo blizkého (ohro eni elektromagnetickym po lem, nebo
vyrazn rozdilnymi potencialy jednotlivych budov).
Podrobnosti o optickém propojeni jsou uvedeny v nasledujici kap.3.3.2.5.
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Obr.3.13 Propojeni ram v segmentu optickymi kabely

VySe uvedené mo nosti propojeni rAm m eme kombinovat.

V pipad p ipojeni druhého segmentu k centralni jednotce p es submodul MR-0154,
resp. MR-0157 (rozSi ené sestava - viz obr.3.2) se tento submodul zpravidla nachazi na
konci linky. V tomto p ipad nesmime zapomenout na zakon eni, které se realizuje propo-
jenim p islusnych svorek konektoru (viz kap.2.6.1.4.). Prvni ram druhého segmentu osadi-
me p ipojovaci svorkovnici KB-0204 a propojime se svorkami p islusného komunika niho
kanalu centralni jednotky.

Doporu ené kabely jsou uvedeny v P iru ce pro projektovani programovatelnych auto-
mat TECOMAT TXV 001 08.01.

Table 3.2 Order numbers of connecting elements of PLC racks

Type |Moadification Order number
KB-0201 | set of 2 pcs of termination elements TXN 102 01
KB-0202 | cable of bus interconnection including power supply TXN 102 02.xx*
KB-0203 | cable of bus interconnection without power supply TXN 102 03.xx*
KB-0204 | set of 2 pcs connecting terminal box without galvanic TXN 102 04
isolation

KB-0213 | kabel propojeni CP-7005 a ID-20 TXN 102 13.xx*

KB-0220 | p ipojovaci svorkovnice s galvanickym odd lenim a TXN 102 20
opakova em

KB-0250 |sada 2 ks modul pro p ipojeni optického kabelu s vlaknem | TXN 102 50
POF 660 nm (kabel KB-0260)

KB-0251 |sada 2 ks modul pro p ipojeni optického kabelu s viaknem | TXN 102 51
POF nebo HCS 660 nm (kabely KB-0260 nebo KB-0261)

KB-0252 |sada 2 ks modul pro p ipojeni optického kabelu se TXN 102 52
sklen nym vlaknem 820 nm a s konektorem ST

KB-0260 |opticky kabel s vlaknem POF TXN 102 60.xx*

KB-0261 | opticky kabel s vlaknem HCS TXN 102 61.xx*

* The xx specifies the cable length (table 3.3)
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Tab.3.3 Objednaci isla kabel podle délky
Length KB-0202 KB-0203 KB-0213 KB-0260 KB-0261

[m]
0,25 | TXN 102 02.01 | TXN 102 03.01 - - -
0,5 TXN 102 02.02 | TXN 102 03.02 | TXN 102 13.02 - -
0,75 | TXN 102 02.03 | TXN 102 03.03 - - -

1 TXN 102 02.04 | TXN 102 03.04 | TXN 102 13.04 | TXN 102 60.04 | TXN 102 61.04
15 - - TXN 102 13.06 - -

2 - TXN 102 03.08 | TXN 102 13.08 - -

3 - TXN 102 03.12 | TXN 102 13.12 - -

5 - - - TXN 102 60.20 | TXN 102 61.20
10 - - - TXN 102 60.30 | TXN 102 61.30
20 - - - TXN 102 60.34 | TXN 102 61.34
50 - - - - TXN 102 61.46
100 - - - - TXN 102 61.56

Poznamka: Jiné délky je mo né dohodnout s obchodnim odd lenim.

3.3.2.5. Optické propojeni ram

Moduly optického propojeni ram

Moduly optického propojeni sb rnice KB-0250 a KB-0251 jsou ur ené pro p ipojeni
optickych kabel s optickymi konektory typu ,Versatile Link“. Zaji$ uji korektni ukon eni
sb rnice (fyzicky odpovidajici RS-485). Parametry jsou uvedeny v tab.3.4.

Moduly optického propojeni sb rnice KB-0252 jsou ur ené pro p ipojeni optickych kabe-
| s optickymi konektory typu ,ST*. Zaji$ uji korektni ukon eni sb rnice (fyzicky odpovida-
jici RS-485). Moduly se propojuji duplexnim sklen nym optickym kabelem 62.5/125 um
nebo 50/125 pm do vzdalenosti a 1750 m. Parametry modul jsou uvedeny v tab.3.5.

Sady TXN 102 50, TXN 102 51 a TXN 102 52 obsahuji vdy po dvou kusech p islus-
nych modul pro p ipojeni duplexniho optického kabelu. Moduly se osazuji do konektor
BE1 nebo BE2 v levé astiram RM-794x (resp. napdjecich zdroj PW-7906 a PW-7907).

53 15.7

Tx

S

Rx

39
l | U
| [ 1

Fig.3.14 Dimensions of rack interconnection optical modules KB-0250 and KB-0251
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Table 3.4 Basic parameters of optical interconnection modules KB-0250 and KB-0251

Module type

KB-0250 | KB-0251

Product standard

IEC EN 61131-2

Protection class of electrical object SN 33 0600

power )

Connection Connector D-sub 25
Duplex Versatile Link

Power supply 24V DC

Power input 0.25W

Optical radiation wave length 660 nm

Operating temperature 0C to +55 € 0C to +55 T

Minimal budget attenuation for POF fiber 2.2dB 13 dB

Minimal budget attenuation for HCS fiber - 5dB

Mean time of using at 55T operating temperature (—3 dB 33 years

power )

Mean time of using at 40C operating temperature (—3 dB 68 years

40

Transmitter Symbol | min. [ typ. [ max. [ min. [ typ. [ max.
[dBm]
., | Transmitter optical output —40 to +85TC P T (max) -7.2 +1.3
8 Transmitter optical output 0 to +70C P1maxy |-17.8 -45 | -6.9 +0.5
Transmitter optical output at 25 T P1maxy |-15.5 -51 | -6.0 | -3.5 0
o Transmitter optical output —40 to +85TC P T (max) - - - -17.3 -7.2
Q| Transmitter optical output 0 to +70C P T (max - - - -17.0 -7.0
Transmitter optical output at 25 T P T (max - - - -16.1 | -12.5| -8.5
Temperature coefficient transmitter optical P/ T —0.85 %/T —0.40 %/
output —0.05 dB/TC —0.02 dB/T
Total optical output 0.355 mW 1.122 mW
Receiver Symbol | min. | typ. [ max. [ min. | typ. | max.
[dBm]
Optical power input ,log.0" —40 to +85C P Rimax) -19.5
é Optical power input ,log.0" 0 to +70C P riumaxy | =19.0 —20.0
a| Optical power input ,log.0" at 25C P riumaxy | —20.0 -21.0 | -23.0
Optical power input ,log.1" Pru —43.0 —42.0
Optical power input ,log.0" —40 to +85C P Ri(max) - - - -21.5
8 Optical power input ,log.0" 0 to +70C P Rimax) - - - -22.0
T| Optical power input ,log.0" 0 to +70C P Rimax) - - - -23.0 | -25.0
Optical power input ,log.1" PRy - - - —44.0
Rx 16
TX

'

53

Fig.3.15 Dimensions of rack interconnection optical module KB-0252
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Table 3.5 Basic parameters of optical interconnection moduleKB-0252

Module type

KB-0252

Product standard

IEC EN 61131-2

Protection class of electrical object SN 33 0600 Il
Connection Connector D-sub 25
Duplex 2xST

Power supply 24V DC
Power input 0.25W
Optical radiation wave length 820 nm
Operating temperature 0C to +55 €
Budget attenuation min. 8 dB, typ. 15 dB
Mean time of using at 55T operating temperature (—3 dB 33 years
power )
Mean time of using at 40C operating temperature (—3 dB 68 years
power )

Transmitter Symbol min. | typ. | max.

[dBm]
Transmitter optical output at 25 T P 1 (max) -15.0 | -12.0 | -10.0
Total optical output 0.355 mW
Receiver Symbol min. | typ. | max.
[dBm]

Optical power input ,log.0" 0 to +70C P RL(max) —24.0 -10.0
Optical power input ,log.0" at 25T P RL(max) -25.4 -9.2
Optical power input ,log.1" Pru -40.0

Interconnection optical cables

The cable connection has to be carried out by this way: take out rubber anti-dust end
caps pulling them from the interconnection module, then plug in the connector KB-0260 or
KB-0261 with duplex optical cable under the angle 45° so that secure interlock will be
outside of duplex optical connector. The duplex connector ensures cable orientation. In
case of using of simplex fibers for interconnection, the transmitter (Tx) must be connected

with receiver (Rx) of the opposite module (fig.3.14).

S optickym kabelem ST postupujeme stejn . P i propojeni viaken, musi byt v dy propo-
jen vysila (Tx) s p ijima em (Rx) prot jSiho modulu (obr.3.15).

Table 3.6 Basic parameters of optical cables KB-0260 and KB-0261

Cable type KB-0260 KB-0261
Optical connector Duplex Versatile Link | Duplex Versatile Link
Optical radiation wave length 660 nm 660 nm
Fiber type POF diameter 1 mm HCS® diameter
200 m
Operational temperature —40C to +85 T —40C to +85 T
Installation temperature 0 Cto +70C 0 Tto +70C
Receiver Symbol | min. typ. | max. [ min. typ. | max.
(25C) (25C)
[dBm]
Attenuation of cable per 1 m length a 0.19 | 0.22 | 0.27 | 0.005 | 0.007 | 0.012
Temperature coefficient of attenuation arf/ T 0.0067 dB/°C 0.000083 dB/°C
Max. short-term tensile stress (< 30 min.) 100 N 202 N
Delay given by propagation velocity 5 ns/m 4.8 ns/m
Max. permanent tensile stress 1N 21N
Max. permanent flexion radius 35 mm 15 mm
Extrinsic diameter of one fiber coating ( 2x) 2.2 mm 2.2 mm
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Tab.3.7 Zakladni parametry optickych kabel se sklen nym vlaknem
Opticky konektor p ipojeni Duplex 2x ST
VInova délka optického za eni 820 nm
Typ vldkna sklo multimode 62.5/125 pm nebo 50/125 pm
Pracovni teplota —-40Ca +85C
Instala ni teplota 0 Ca +70C
Utlum kabelu na 1 km délky typ. [ a 3,5dBm
Max. kratkodobé namahani v tahu (< 30 min.) 500 N
Zpo d ni dané rychlosti Si eni 5 ns/m
Max. trvalé naméahani v tahu 1N
Max. trvaly polom r ohybu 35 mm
Vn jSipr m r obalujednoho vldkna ( 2x) 3a 6mm

You should manipulate with modules only if the PLC
switched off! Manipulation with power supply switch
that the rack or modules fitted to the rack could b

power supply is
ed on may cause

e damaged!!!

You should always blank out optical transmitter and
end caps if you remove an optical connector. Otherw
damaged by dust!

A
A\

receiver by rubber

ise they can be

The product is a source of light radiation of CLASS
IEC 60825-1.

Do not stare into the emitter. It may injure your e  yes!

2 according to

Obr.3.16 Mechanické rozm ry optickych duplexnich konektor kabel

KB-026x
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Obr.3.17 Mechanické rozm ry optického ST konektoru

Maximalni délka kabelu zavisi na vysilaném optickém vykonu, citlivosti p ijima e a Gtlu-
mu pou itého kabelu:

Lmax) = (P maxy — Prumax) /@ [m]

L(max) maximalni délka

P (max) nejmensi hodnota optického vykonu vysila e

PRrL(max) nejv tSi hodnota vstupniho optického vykonu pro ,log.0"
a hodnota utlumu kabelu na 1 m délky

Vykon vysila e je také zavisly na teplot .
Pr =Pt st + Pt/ Tx(t—-25C)
Utlum kabelu je také zavisly na teplot .

ap=a+ ar/ Tx(t-25C)

P iklady orienta niho vypo tu dosa itelné maximalni délky optického kabelu

Pou ijeme moduly KB-0251 p i maximalni teplot 50T a kabel KB-0261 (vliakno HCS)
v prost edi s teplotami —40C a +80<C.

Pr oty =—17.0 dBm — 0.02 dB/T X (50C — 25C) = -17.5 dB m
a0y = 0.007 dB/m + 0.000083 dB/T x (80T — 25T) = 0. 0115 dB/m
Limax) = (=17.5 — (~=22.0)) / 0.0115 = 391 m

Pou ijeme moduly KB-0251 p i pokojové teplot 25T a kabel KB-0261 (vlakno HCS)
v prost edi s teplotou —40C a +80<T.

a(max) = 0012 dB/m

Lmax = (-16,1 — (-23.0)) / 0.012 =575 m

Pou ijeme moduly KB-0251 p iteplot 40T a kabel KB-0260 (vlakno POF) v prost edi
s teplotou 40<C.

a0y = 0.22 dB/m + 0.0067 dB/T X (40C — 25C) = 0.32 dB/m
Limax) = (6.9 — (—20.0)) / 0.32 = 40.9 m
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Pou ijeme moduly KB-0250 p i teplot 40T a kabel KB-0260 (vlakno POF) v prost edi
s teplotou 40<C.

a0 = 0.22 dB/m + 0.0067 dB/T x (40T - 25C ) = 0.3 2 dB/m
Limag = (-17.8 = (<19.0)) / 0.32 = 3.75 m

3.4. PLC INSTALLATION

PLC installation into distributing frames

PLC TECOMAT TC700 are designed to be mounted into distributing frames. The
mounting dimensions are given on fig. 2.1. The position of the mounting openings for
mounting of the modules in distributing frames has to be in conformance with the data on
fig. 3.18 (standard IEC EN 60297-1).

The PLCs are design for the pollution degree 2. The installation must be carried out in
such a way so that the conditions of the overvoltage category Il are not exceeded.

-7 TN S
7T\ 1,7 TN
1 » ‘ NI

i 1 E
S
2 = o
\ i o
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g | £
& : _ /
£ = -
(S l
i
I \
S
l €
L.} o
D = »
‘ ‘ £
| 465,116 £

min. 90 mm
\
—)

7,90
g S
|

450,0

N

Fig. 3.18 PLC installation according to IEC EN 60297-1 (example for RM-7942)

Determination of dimensions and design of distribut ing frame

The dimensions and design of the distributing frame have to be considered with regard
to the input power of installed devices and permissible operating temperature of the
ambient environment of the PLC (chapter 1.5). Also the output losses arising on the inputs
and outputs in active states have to be taken into account (this has to be based on the
number of inputs and outputs activated at the same time, on the type and load of the
particular outputs. The output losses on one PLC input / output in active state are given in
table 3.8 and 3.9.
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Table 3.8 Output loss on one input

Module type Nominal voltage Output loss per 1 input
IB-7302 24V DC 0.09W
IB-7303 24V DC/AC 0.20 W
IB-7305 230V AC 0.25W

IB-7310, IB-7311 24V DC 0.09wW
IS-7510 24V DC 0.09W
IR-7551 24V DC 0.09 W

Table 3.9 Output loss on one output
Module type Nominal Output Output loss per 1 output
voltage current

0S-7401 24V DC 2A 0.35W
0S-7402 24V DC 05A 0.10 W
0S-7405 115-230V AC 0.25A 0.30 W
0S-7410, OS-7411 24V DC 0.05A 0.10wW
IS-7510 24V DC 0.05 A 0.10 W

Mounting of more racks in one distributing frame

The racks of the PLC can be positioned above each other, or alongside each other, as
the case may be. When positioning the racks above each other, there has to be a
minimum distance between the racks of 90 mm (top and bottom surface of the modules -
see fig. 3.18) to create room for air circulation. In the distributing frames, where forced air
circulation through the housing is not ensured, the installation has to be done in such a
way so that the distance between the distributing frame ceiling and upper surface of the
modules is at least 90 mm. Also the distance between the distributing frame bottom and
bottom surface of the modules has to be at least 90 mm.

PLC Installation

The PLCs have to be fixed to the distributing frame rack by all the four fixing points. The
protective terminals of the racks have to be connected by the shortest possible way with
the main protective terminal of the distributing frame with a conductor with a cross-section
of at least 2.5 mm? according to CSN 33 2000-5-54. The connection of PLC supply and its
inputs and outputs has to be carried out in accordance with the requirements specified in
the Manual for designing TXV 001 08.02.

Preventative protection against interference

To reduce the level of interference in the distributing frame with the installed PLC, all the
inductive loads have to be treated with interference elimination elements. For this purpose,
interference elimination sets are delivered (table 3.10, 3.11). The interference elimination
set also serves to protect the binary DC and AC input PLC modules against voltage peaks
arising primarily when controlling the inductive load.

Protection has to be carried out directly on the load due to maximum elimination of
interference spread as a source of possible failures. As protective element we deliver
varistors or RC-elements, the highest efficiency can be reached by combination of both
protection types. The set can be used anywhere in controlled technologies to protect
contacts or against interferences arising during control processes.

An example of connection is given on fig. 3.19. The principles of interference elimination
in the position of its source as close as possible (load) have to be taken in account.
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Table 3.10 Interference elimination sets

Interference elimination set content For load Set order number
8x varistor 24 V 24 V DC/AC TXF 680 00
8x varistor 230 V 230V AC TXF 680 03
8x RC element - R = 10W, C = 0,47uF 24 - 48 V DC/AC TXF 680 04
8x RC element - R = 47W, C = 0,1uF 115-230V AC TXF 680 05
Table 3.11 Parameters of varistors used in interference elimination sets
energy that can be captured by the varistor It <80J
(t is for duration of the blanking pulse - in ms)
current through varistor | <25A
mean value of output power loss P <0.6 W
power
suppl
PRY common pole
=
-
DO1
protective %
element -
1 l:l
| |:|
-
—{ ] =
inductive output
load module
terminal

Fig. 3.19 Protective element connection parallel to the load

Further information on interference elimination can be found in the Manual for designing
of TECOMAT PLCs TXV 001 08.01.

3.5. SUPPLY REQUIREMENTS

Further information on requirements for power supply and its realization can be found in
the Manual for designing of TECOMAT PLCs TXV 001 08.02.

3.5.1. PLC supply

To reduce the interference effects, it is recommended to feed the supply modules from
an auxiliary (isolating) transformer. Since the transformer will not supply energy to the
resistance load, but to the input rectifier of the power supply source, it is necessary to have
1.2 multiple of the type output power of the isolating transformer according to the following
formula:

P.=12x P, [VA]

n

Pt - result type power output of the isolating transformer
n - number of supply modules
Pz - input power of n-th supply module
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Between the primary and secondary winding of the isolating transformer has to be a
shielding Cu-foil that has to be connected to the main protective terminal of the distributing
frame, or, the secondary winding has to be wound on a separate coil so that the reciprocal
capacity of the primary and secondary winding is minimized.

It is recommended to install a switch into the common PLC supply input (to have a
possibility to switch the power supply off when debugging programs, for maintenance
purposes, repairs, etc.). A shielded cable has to be used for power supply inputs. For
power supply 230 V AC it is recommend to use a 3 x 0.75 mm? cable. Cable shielding has
to be connected with the main protective terminal of the distributing frame only on the side
of the transformer. The minimum cross-section of the conductors connected to the main
protective terminal has to be 2.5 mm?.

3.5.2. Use of supply module UPS circuits

When backing up of the PLC run is required, the UPS circuits can be used, these
circuits are part of some power supply module types. For backing up, it is recommend to
use encapsulated maintenance-free lead batteries that are used for example for security
systems or as spare parts for commonly used UPS units. Batteries with a capacity of
1.3 Ah (the backup time under full load of one supply module and at full capacity of the
batteries is approx. 15 minutes) to 12 Ah (the backup time under full load of one supply
module and at full capacity of the batteries is approx. 3 hours). For one power supply
module with UPS we always need two identical batteries, connected, if possible, by short
conductors with a cross-section area of at least 0.75 mm?. The batteries should be placed
close to the PLC in such a way so that they are not warmed up by surrounding devices. An
increased temperature of the batteries significantly reduces their life time.

3.5.3. Supply of input and output circuits

The alternating input and output PLC circuits have to be supplied from an isolating
protective transformer. An RC element (R=100W /2 W, C =2 uF /250 V¢) has to be
connected to the secondary winding, from which the output circuits switched by the
alternating output units are supplied. The alternating input circuits have to be supplied from
the separate secondary winding (no other appliances can be connected to the supply
voltage of the input circuits).

For higher input power it is sensible to connect the supply isolating transformer with
separate sources for the input and output circuits.

If this is necessary, one pole of the source can be connected to the plant frame. The
permissible tolerance of the direct current supply voltages, including ripple effect for input
and output circuits is 20 % from the nominal voltage value.

For program debugging purposes and putting the plant into operation, for maintenance
and possible corrections it is sensible to connect the supply voltage of the input and output
modules via switches.

3.6. SERIAL COMMUNICATION

The TECOMAT PLCs are connected to other systems by means of serial lines. For
selecting an interface, MR-01xx plug-in submodules are used allowing connection by
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means of interfaces RS-232, RS-485 or RS-422. Another possibility of connection to the
other systems is the Ethernet interface.

For connection of the TECOMAT TC700 system components with other systems (a PC)
via the serial line, any of the interfaces being offered can be used (chapter 2.6.). The
interface is selected according to the type of interface contained in the system being
connected. If this interface does not correspond with its parameters (longer distance,
higher level of interference, low speed, connection of more participants at a time), a
corresponding serial interface converter has to be used on the side of the system being
connected.

For servicing and debugging purposes we can use the USB interface 2.0 for
interconnection of the PC and TECOMAT PLC. For this purpose, a 3 m long KB-0208
cable is supplied. This interface is not galvanically isolated and must not be used for
permanent connection within the normal operation of the application.

If there is no USB interface available on the PC, we can use the KB-0209 cable, which
also serves primarily for servicing purposes and debugging. The cable has on the side of
the PC the D-SUB 9 connector, on the side of the PLC 2x5 female connector, connected
for the RS-232 interface and provided with a cover. The condition is that the serial channel
used is fitted with a submodule realizing the interface RS-232 (MR-0104).

Table 3.12 Cable order numbers for connection of PLCs with other participants
Type |Modification Order number
KB-0205 | cable UTP Ethernet 10/100 Mb, standard (straight) TXN 102 05.xx*
KB-0206 | cable UTP Ethernet 10/100 Mb, crossed TXN 102 06.xx*
KB-0207 | cable for interconnection Ethernet 10/100 Mb HUB - HUB TXN 102 07
KB-0208 | cable USB A - B standard, 3 m TXN 102 08
KB-0209 |cable RS-232 PC - TC700, 3 m TXN 102 09

* The "xx" specifies the length of the cable (table 3.13)
Table 3.13 Order numbers of cables according to their length

Length [m] KB-0205 KB-0206
0.5 TXN 102 05.02 TXN 102 06.02
1 TXN 102 05.04 TXN 102 06.04
2 TXN 102 05.08 TXN 102 06.08
5 TXN 102 05.20 TXN 102 06.20

Note: You can arrange the order of cables of another length with business department.

Further information on realization of communication connections and networks can be
found in the Manual for designing of TECOMAT PLCs TXV 001 08.01.
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4. PLC OPERATION

4.1. INSTRUCTIONS FOR SAFE OPERATION

With PLC power supply on and with power supply on for input and output PLC circuits it
is not permitted:

to disconnect or connect the terminals to the input and output PLC modules
to disconnect and connect the cables interconnecting individual PLC racks

When programming PLC control algorithms, a possibility of an error in the user program
cannot be eliminated, which could result in an unexpected behaviour of the object being
controlled, the consequence of which could be an emergency situation or hazardous for
persons in the worst case. When operating the PLC, especially during trial runs and
debugging of new user programs with the object being controlled, it is unconditionally
necessary to pay high attention to this.

The object being controlled have to be made fit, so that zero values of the control
signals (PLC without power supply) ensure stable an d collision-free state of the
controlled object!

4.2. PUTTING OF PLC INTO OPERATION

Procedure for putting the PLC into operation for th e first time

When putting the PLC into operation for the first time, it is necessary to observe the
following procedure:

a) Check the correctness of connection of supply module commercial power supply.

b) Check the interconnection of rack protective terminals with the main protective terminal
of the distributing frame or switchgear.

c) Check the interconnection of the PLC racks.

d) Check, whether the PLC configuration and rack addressing corresponds to the given
application.

e) Check the correctness of connection of the supply circuits of the input and output PLC
modules (if the parameters of supply voltages are not kept, this could result in
destruction of the input and/or output circuits).

f) Switch the power supply of the PLC supply modules on.

Napdjeni vSech ram musi byt zapnuta bu sou asn , nebo v nasledujicim po adi:

- nejd ive napéjeni ram osazenych pouze perifernimi moduly (v libovolném po adi),

- pak napdjeni ram osazenych slave expandery SE-7132,

- nakonec napajeni ram osazenych centralnimi jednotkami CP-700x.

Another procedure is not permissible.

If the PLC or its part is fed by more supply modules mutually interconnected, it is then
necessary that so many supply modules are switched on as it is necessary to supply the
unit.

If, for example, a PLC unit is fed by four supply modules being mutually interconnected
(connecting cables among the racks transmit power supply, too) and for safe operation
it is sufficient to have two supply modules working (another two modules are designated
for power supply backup also e.g. from another network. Then, when putting this unit
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into operation, at least two supply sources have to be switched on at the same time to
avoid short-term insufficiency of power output.
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Signalization of PLC activity after switching power supply on

The activity of the supply modules is signalized by the LED on the front panel of the
module. The signalization of central units is described in chapter 4.4. After switching the
PLC on, the outputs are locked. This is indicated by the OFF LEDs on the output modules.

If on some input or output module the indication of closing of some inputs or outputs lights

for a short period of time after switching power supply on, this is not a problem, since after

switching power supply on, the system program ensures setting of the inputs and outputs

to zero and the LEDs being on will go off after a while.

Outwardly, this intermediate state caused by supply voltage surge does not show up,
since the outputs are always locked immediately after switching power supply on and they
unlock after the PLC is switched to the RUN mode (if not set up otherwise by the user).

4.3. PLC SWITCHING SEQUENCE

Table 4.1 Switching sequence of central units

Unit activity LED Display
OK - no error indication | CP-7001 | CP-7002 | CP-7004
ER - error CP-7003
CP-7005
1. Basic initialization and hw unit testing Sw version
OK - transfer to next action lighting v2 1
RUN —
ER - switching sequence stop, PLC cannot lighting see table 4.2
be operated ERR
2. Initialization of system sw processor lighting - - -
RUN
3. Power supply check
OK - transfer to next action lighting = — =
RUN
ER - signal from power supply expected,| lighting 0 off off
when it comes, transfer to next action RUN
4. Operating parameter setup (only when| lighting see chapter 2.3.9.
the SET and MODE keys are pressed) RUN
5. SD / MMC card connection lighting =
RUN
6. Initialization of file system and Web| lighting =
server RUN =
7. Detection of system hw configuration
- ekani na p ipravenost rozsi ovacich lighting Wait | Wait
prvk sestavy (expander , apod.) RUN
OK - transfer to next action lighting -
RUN = = =
ER - error is written to the error stack lighting last error
RUN —QN—_NO0—_
i ERR E—-80-09-0000
8. PLC initialization according to user
program lighting -
OK - transfer to next activity RUN = = =
ER - error is written to the error stack lighting last error
RUN and
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ERR

E-80-09-0000
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Tab.4.1 Zapinaci sekvence centrélnich jednotek

Unit activity LED Display

OK - no error indication | CP-7001 | CP-7002 | CP-7004

ER - error CP-7003

CP-7005

9. Activation  of communication  with| lighting -
superior system RUN = = =

8. PLC mode setup

OK -switch to RUN mode and user| flashing G Run *!| Run
program start RUN

OK - when operating parameters were set,| lighting
switch to HALT mode, user program is RUN H Halt Halt
not started

ER - if an error occurs during switching| lighting last error
sequence, switch to HALT mode, user| RUN and E—80—-09—-0000
program is not started ERR

* Centralni jednotka CP-7005 prochazi p i spoust ni u ivatelského programu jest

mi stavy - viz tab.4.4

dalSi-
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PLC activity after switching power supply on

Immediately after switching power supply on, the PLC performs the activities given in
table 4.1. Further in the text, this state is called PLC switching sequence. The purpose of
the switching sequence is to test the PLC hardware as well as software and PLC setup
into the defined initial state. The table also explains the behaviour of the signalization
LEDs and display during switching sequence.

The CP-7001 central unit is equipped with a one-digit seven-segment display, while the
other central units contain a four-digit matrix display. If we mention the word "display"”
further in the text, we mean both types of these visual display units. The ways of text
display is described in chapter 2.3.9.

Switching sequence interrupt

The switching sequence can be interrupted on two positions. The first one is power
supply check, when the central unit expects a defined setup of signals from the supply
module on the bus, which means the PLC power supply has parameters as required. If
these signals are not set correctly, o or off starts flashing on the display, until the signals
are set as required. A longer occurrence of this state usually means a PLC power supply
failure.

The second position is operating parameters setup, if the user presses and keeps
pressed the SET and MODE pushbuttons simultaneously, until “=" appears on the display.
Then it is proceed as described in chapter 2.3.9. After exiting the parameters setup mode,
the switching sequence will proceed according to table 4.1.

Switching sequence termination

The switching sequence can be terminated by three possible ways. If everything is O.K.,
then after the switching sequence is terminated, the PLC starts executing of the user
program and controlling the technology in question. Should the PLC diagnostics evaluate a
critical error during the switching sequence, the PLC will stay at the HALT mode and
signalize the error.

If new values of the operating parameters are set during the switching sequence
(chapter 2.3.9.), the PLC will stay at the HALT mode, the user program is not executed,
the PLC outputs stay locked and the PLC expects commands from the superior system.
The user program can be initialised either by the superior system, or by switching the
power supply off and on.

Table 4.2 Indication of error states of central units during the switching sequence

Central unit state Display
CP-7001 CP-7002

CP-7003
CP-7004
CP-7005

Central unit initialization firmware error ?

Central unit firmware error E

Configuration code error for Altera circuit A

Altera circuit cannot be programmed P

Power supply does not give signal of correct supply 0 off

4.4. PLC OPERATION MODES
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PLC TECOMAT TC700 can be operated in some operating modes. These modes are
RUN, STB, INA, HALT and PROG. Their indication is given in table 4.3.

At the any mode except PROG, it is possible to find out on the display of the central unit
the setup parameters of the serial channels CH1 and CH2 and Ethernet ETH1. If you
press and hold the top button (SET), parameters of the CH1 channel are displayed. If you
press and hold the bottom button (MODE), parameters of the CH2 channel are displayed.
If you press and hold both keys, parameters of the Ethernet ETH1 channel are displayed.

RUN mode

In the RUN mode, the PLC reads the values of the input signals from the input units,
executes the instructions of the user program and writes the calculated values of output
signals into the output units. The RUN mode is signalized by flashing of the RUN LED on
the central unit. At the same time, the RUN LEDs on the peripheral modules are flashing,
too, indicating data transmission is taking place among the central unit and peripheries.
The ERR LEDs are off. On the seven-segment display letter G is on, on the four-digit
display text Run is lighting.

If the analyzer is activated, which is part of the GraphMaker component at the MOSAIC
development environment, letter A at the right bottom corner of the four-digit display is
also on, simultaneously with text Run. On the seven-segment display, the analyzer
operation is not indicated.

If the peripheral module signal fixation is active that is active at the MOSAIC
development environment on the panel I/O Setting, letter F is on the seven-segment
display, on the four-digit display letter F at the right top corner of the display is on, together
with text Run.

STB mode

Re im STB (stand-by) existuje pouze u redundantnich systém (viz kap.4.4.5.), kdy
centralni jednotka, ktera prav idi technologii, je v re imu RUN, zatimco druh& cen traini
jednotka je ve funkci horké zalohy v re imu STB. Z toho plyne, e tato centralni jednotka
pouze udr uje veSkera spojeni vramci systému, sdil i data s centralni jednotkou, ktera
technologii prav  idi, ale sama adnou idici innost nevykonava. V p ipad jakéhokoli
problému je p ipravena p ejit do re imu RUN a p evzit izeni technologie.

Na displeji centralni jednotky v tomto re imu sviti napis Stb.

Pokud je spust n analyzator, ktery je sou asti komponenty GraphMaker ve vyvojovém
prost edi Mosaic, je sou asn s napisem Stb rozsviceno i pismeno A v pravém dolnim
rohu displeje.

Pokud je aktivni fixace signal perifernich modul , kterd je p istupna v prost edi Mosaic
v panelu Nastaveni V/V, je sou asn s napisem Stb rozsviceno i pismeno F v pravém
hornim rohu displeje.

INA mode

Re im INA (inactive) existuje pouze u redundantnich systém (viz kap.4.4.5.), kdy cen-
tralni jednotka, ktera prav idi technologii, je v re imu RUN, zatimco druha cen tralni jed-
notka m e pomoci idiciho panelu redundance ID-20 p ejit do reimu INA nap iklad za
0 elem vym ny n kterého periferniho modulu. Tato centralni jednotka nevykonava ad-
nou idici innost, jeji periferni systém je zastaven. V tomto re imu neni p ipravena p ejit
do reimu RUN a p evzit izeni technologie. Na povel z panelu ID-20 m e centralni
jednotka p ejit op tdoreimu STB.

Na displeji centralni jednotky v tomto re imu sviti napis InA.

HALT mode
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The HALT mode is mainly used for the activities connected with user program editing.
At this mode, neither the user program nor data transmission between the central unit and
peripheral units are executed. The green RUN LEDs on the central unit and peripheral
modules are on permanently, the ERR LEDs are off. On the seven-segment display letter
H is on, on the four-digit display text Halt is on.

PROG mode

The central units is in the PROG mode during user program saving to the backup
EEPROM. In this mode, the program is not executed as well as data transmission among
the central unit and peripheral units. The green RUN LEDs on the central unit and
peripheral modules are on permanently, the ERR LEDs are off. On the seven-segment
display letter P is on, on the four-digit display text Prog is on.

Behaviour of PLC during a critical error

An exception from the above mentioned is, if a critical error occurs in the PLC that
inhibits control activities. In this case, a mechanism for critical error treatment is started
and treats the critical error from the point of control security and always switches the PLC
to the HALT mode. The green RUN LED stops flashing and the red ERR LED is on,
indicating an error state. The code of the error that caused the PLC stop is displayed on
the display. A detailed description of PLC behaviour when various errors occur, possible
causes of the errors and troubleshooting is given in chapter 5.

Behaviour of PLC at power failure

In case of a power failure (intentional switching the power supply off, electric power
supply failure or power supply module failure), the central unit is informed on power supply
drop enough in advance and during the time left, it performs a defined system shutdown
procedure, including ensuring the correct content of the user tables (in case some of the
tables was being used when power supply failure occurred) and the remanent zone.

The central unit is then stopped and O, or text OFF appears on the display. The central
unit detects on the bus the signals giving information on power supply state. If the power
supply drop is short and was not completed (drop out), the power supply module gives a
signal that the power supply is O.K. again.

After approx. 1.5 s, the central unit performs reset and the system passes through the
switching sequence (see chapter 4.3). The indication of this state differs from a similar
state in the switching sequence in the size of the characters on the display.

Table 4.3 Indication of operating mode of central units

Unit state LED Display
indication | CP-7001 | CP-7002 | CP-7005

CP-7003

CP-7004
RUN mode G Run Run
RUN mode - analyser activated flashing G Runé Runé
RUN mode - active fixation of signals RUN F Run Run
RUN mode - active fixation of signals, F F
analyzer running F Runiy | Runy
STB mode ﬂasg:\rl‘g Stb
STB mode - analyser activated Stb A

101

TXV 004 02.02




4. PLC operation

STB mode - active fixation of signals Stb "
STB mode - active fixation of signals, Sth F
analyzer running A
lighting
INA mode 2UN INA
HALT mode lighting H Halt | Halt
RUN
lighting last error
HALT mode - PLC critical error RUN and E—80-10-0000
ERR
PROG mode Iig{h&i&g P PI’OQ Prog
PLC switching off proceeding — power lighting O OFF OFF
supply black-out RUN

4.4.1. Change of PLC operation modes

The change of the PLC modes can be done through a superior system (master
computer) that is connected to the serial channel or USB interface or Ethernet interface.

Typically, a standard PC represents this superior system serving as a programming
means, monitoring or visualization workplace for the operation of the object being
controlled.

When changing the PLC operating modes, some activities are executed standardly and
some are optional. It is possible to say in general that the change of the PLC operating
mode is an activity requiring higher concentration of the operators, since in many cases it
very significantly influences the state of the object being controlled. The change from the
RUN to the HALT mode can be an example when the PLC stops executing the user
program and the object connected is not controlled. Therefore we recommend to read the
following text very carefully.

4.4.2. Standard activities during PLC mode change

Switching from HALT to RUN

When switching from the HALT to the RUN mode the following activities are executed:
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User program integrity test

Software configuration test for the peripheral units stated in the user program (chapter
4.5.2))

User program start

Switching from RUN to HALT
When switching from the RUN the HALT mode the following activities are executed:

the execution of the user program is stopped
locking (disconnection) of PLC outputs

If during the change from one operating mode to the other one a critical error occurs,
the PLC sets the HALT mode, indicates the error on the central unit display and waits for
clearing the error cause.

Warning: Control stop through the HALT mode is des ignated only for PLC
program debugging purposes. This feature does not r eplace the
CENTRAL STOP feature in any way. The CENTRAL STOP c ircuits
must be connected in such a way so that their funct ion is
independent of PLC work!

4.4.3. Optional activities during PLC mode change

Options when switching from HALT to RUN
When switching from HALT to RUN, the following activities are optional:

PLC error reset
warm or cold restart
output locking during user program execution

Options when switching from RUN to HALT
When switching from RUN to HALT, the following activities are optional:

PLC error reset
PLC output reset

When resetting the PLC error, the entire PLC error stack is reset, too, including error
stacks of the peripheral modules. The request for output locking causes that the program
will be solved with disconnected outputs, only the signalization of output states on the
LEDs of the output modules will be active. Output locking is indicated by the OFF LEDs on
the peripheral modules. During output reset all the PLC binary output units will be reset.

4.4.4, User program restarts

Restart is an activity of the PLC, the task of which is to prepare the PLC to execute the
user program. Under normal conditions restart is executed at every change of user
program.

The TECOMAT PLC systems differ two types of restart, warm and cold. The warm
restart enables to holdback the values in the registers also when power supply is off
(remanent zone - chapter 4.5.1.). The cold restart always performs full memory
initialization.
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Activities during restart
During restart, the following activities are performed:

User program integrity test

Reset of the entire PLC scratch pad

Remanent zone reset (cold restart only)

Setting of backed up registers (warm restart only)
Initialization of system registers S

Initialization and check of PLC peripheral system

User program start-up without restart

The user program is also possible to be run without restarting, in this case only the user
program integrity test and PLC peripheral system check are performed.

User processes during restart

Dependent on the type of restart being executed functions also the scheduler of user
processes P. If warm restart is executed within HALT ® RUN switching, user process P62
is executed as the first one after switching into the RUN mode (if it is programmed). In
case of cold restart, user process P63 is executed as the first one. If no restart during
switching into the RUN mode is executed, process PO is executed as the first one after
switching.

4.45. Redundantni PLC

V pipad poadavku na vysokou spolehlivost idiciho systtmu m eme pouit PLC
TECOMAT v redundantni sestav (kap.3.3.2.1., obr.3.4, obr.3.5). Principem redundance
(nadbyte nost) je zdvojenit ch prvk , jejich p ipadnd, i kdy malo pravd podobna poru-
cham e zp sobit kriticky stav izené technologie.

4.4.5.1. Zalohovani napajeni

Za zakladni stupe redundance m eme pova ovat i zalohovani napajeni PLC. Pokud
pou ijeme zdroje PW-7902 nebo PW-7904 s integrovano u funkci UPS, m eme k nim
p ipojit zalohovaci akumulator 24 V pro p ipad vypadku si ového napajeni. Dadle m eme
pou it vice zdroj napajenych zr znych napjecich siti. Pokud pi vypadku n které
napajeci sit z stava dostatek vykonu pro napajeni celého systému, jde o redundantni
zapojeni napajeni.

VSechny tyto funkce jsou dostupné ve vSech konfiguracich PLC TECOMAT.
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4.4.5.2. Redundance centralni jednotky

Centralni jednotky CP-7005 jsou ur eny pro redundantni provoz v re imu Hot-Standby.
Ob centrélni jednotky (CPU) obsahuiji identicky u ivat elsky program. Zatimco technologii
idi primarni CPU, druha ve funkci zalohy kontroluje jeji chod a je p ipravena okam it

p evzit izeniv p ipad zastaveni nebo vypadku priméarni CPU.

Aby p evzeti izeni bylo ,beznarazové®, p edava primarni CPU do zalohovaci vSechna
data nezbytna pro zachovani kontinuity izeni. K tomu slou i synchroniza ni linka na roz-
hrani Ethernet. Tato linka také zajiS uje jednotné programovani a lad ni celé sestavy. Diky
tomu se cely systém navenek chova jako b ny PLC s jednou centrélni jednotkou a pro-
gramator neni zat ovan nutnosti zavad t stejny u ivatelsky program do obou centralnich
jednotek zvlas .

Jak vyplyva z obr.3.4, kada centralni jednotka je osazena do samostatného ramu.
Proto e ob zpracovavaji stejny u ivatelsky program, je z ejmé, e se vlastn jedna o dv
zcela identické sestavy PLC, kde vSechny moduly musi byt shodného typu a na stejnych
pozicich.

Redundantni PLC TECOMAT TC700 je postaven tak, e toleruje vyskyt jedné zava né
chyby v redundantni asti. To znamend, e po vyskytu zava né chyby je ta to chyba vyhla-
Sena, centralni jednotka, ktera chybu zjistila, se zastavi a technologii idi centralni jednot-
ka, ktera chybu nema. To dovoluje obsluze chybu odstranit za chodu technologie a opra-
venou ast systému znovu spustit.

Proto jsou centralni jednotky propojeny dv ma synchroniza nimi linkami. Krom linky
SYN1 na rozhrani Ethernet sloui jako zalo ni linka SYN2. Pokud dojde k poruSe linky
SYNL1, nejsou synchronizovana data, ale centralni jednotky nadale maji p ehled o svém
stavu. P evzeti izeni vSak ji neni ,beznérazové“, proto e centraln i jednotka p ebirajici
izeni nema aktualni provozni data.

O tom, kterd centralni jednotka je primarni a kter4 zalohovaci, rozhoduje nastaveni
adresy na zalo ni synchroniza ni lince SYN2 na kanalu CH1, které Ize provést ve vyvojo-
vém prost edi Mosaic (obr.4.1), nebo pomoci tla itek na centraini jednotce v nastavova-
cim re imu po zapnuti napajeni (kap.2.3.8.).

Obr.4.1 Nastaveni primarni (PRIMARY) a zalohovaci (BACKUP) centralni jednotky
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Nedilnou sou asti redundantniho systému je idici panel redundance ID-20 (obr.4.2).

Panel obsahuje

trojici tla itek a trojici indika nich LED diod pro ka dou centralni jednotku.

LED diody indikuji stav p islusné centralni jednotky a pomoci tla itek Ize ovladat ru n
p echod centralnich jednotek do po adovanych stav
Podrobnosti o p ipojeni panelu ID-20 k ob ma centralnim jednotkam jsou uvedeny

v kap.3.3.2.2.

— 00 Eaa—

TURN ON

e STAND-BY @ O STAND-BY Q @ STAND-BY ree
INACTIVE ‘ ‘ INACTIVE . ‘ INACTIVE

O ame O @

TURN ON

00 0O

00 0O

Obr.4.2 idici panel redundance 1D-20

4.4.5.3. Stavy redundantniho systému

Redundantni

PLC se chova obdobn jako standardni PLC. Rozdil spo iva vtom, e

zatimco standardni PLC lze provozovat pouze vreimu RUN, redundantni systém ma
provoznich stav n kolik (tab. 4.4).

NOT CONFIG -

INITIAL -

ACTIVE -

stav bezprost edn po p edchodu z re imu HALT do n kterého provozni-
ho stavu. Systém jeSt neni zkonfigurovan. Po spin ni podminek p echa-
zi systém do stavu INITIAL.

probiha inicializace systému v etn vSech periferii. Po spin ni podminek
p echazi systém do n kterého provozniho stavu. Za normalnich okolnosti
(ob v tve redundantniho systému byly spust ny sou asn ) p echazi
primarni CPU do stavu ACTIVE (reim RUN) a zaloni CPU do stavu
STAND-BY (reim STB). Pokud primarni CPU p echazi do provozniho
stavu v dob , kdy zalo ni CPU u je ve stavu ACTIVE ( idi technologii),
primarni CPU p ejde do stavu STAND-BY. Nebude se tedy snait p evzit
zp t izeni. Tom eud latobsluharu n p es panel ID-20.

provozni stav, centralni jednotka je v re imu RUN a idi technologii.
Pokud dojde k zava né chyb , p echazi CPU do stavu NOT CONFIG a
do reimu HALT. Druhd CPU p ejde do stavu ACTIVE, pokud byla ve
stavu STAND-BY.

Pokud obsluha stiskne na panelu ID-20 tla itko STAND-BY p islusné této
CPU, pechazi do stavu STAND-BY. Druha CPU p ejde do stavu
ACTIVE. Pokud druha CPU nebyla ve stavu STAND-BY, nebo vn m byla
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STAND-BY

INACTIVE

dobu kratSi ne 5 sekund (blikd LED dioda STAND-BY) , CPU, ktera je ve
stavu ACTIVE, na stisk tla itka nereaguje.

provozni stav, centralni jednotka je vreimu STB a funguje jako horka
zaloha p ipravena kdykoli okam it p ejit do stavu ACTIVE.

Pokud dojde k zava né chyb , p echazi CPU do stavu NOT CONFIG a
do reimu HALT. Druha CPU z stava ve stavu ACTIVE a na tla itka na
panelu ID-20 nereaguije.

Pokud dojde k zava né chyb druhé CPU, p echazi tato CPU do stavu
ACTIVE a na tla itka na panelu ID-20 nereaguje, dokud druha CPU
nebude ve stavu STAND-BY.

Stav STAND-BY je prvnich 5 sekund blokovan, aby nebyla astym p epi-
nanim naruSena stabilita systému. Tento stav je indikovan blikanim LED
diody STAND-BY. Po tuto dobu ani jedna z CPU nereaguje na tla itka
panelu ID-20.

Pokud obsluha stiskne na panelu ID-20 tla itko INACTIVE p isluSné této
CPU, pechazi do stavu INACTIVE. Druha CPU z stava ve stavu
ACTIVE. Pokud tato CPU nebyla ve stavu STAND-BY, nebo vn m byla
dobu kratSi ne 5 sekund (blikd LED dioda STAND-BY), na stisk tla itka
nereaguje.

provozni stav, centralni jednotka je v reimu INA a nevykonava adnou

idici innost, ani neni schopna se ji okamit ujmout. Periferie nejsou
obsluhovany a jsou uvedeny do bezpe ného stavu (zablokovany vystu-
py). V tomto stavu je mo né vym nit periferni moduly v redundantni asti
periferniho systému. Nelze m nit uivatelsky program, protoe druha

centralni jednotka idi technologii a stav, kdy je v ka dé centralni je dnotce
jiny uivatelsky program, je nep ipustny. Chceme-li zm nit u ivatelsky
program, musime cely systém p evést do re imu HALT, nebo pou it on-

line zm nu.

Pokud obsluha stiskne na panelu ID-20 tla itko STAND-BY p islusné této
CPU, p echazi p es stavy NOT CONFIG a INITIAL do stavu STAND-BY.
Druha CPU z stava ve stavu ACTIVE a po 5 sekundach umo ni p edani
izeni pomoci panelu ID-20.

Tab.4.4 Indikace stav redundance na centralnich jednotkach a idicim panelu

Stav redundance CP-7005 ID-20

Indikace | Displej Indikace LED
LED

Re im HALT

svitt RUN | Halt nesviti adna

Systém nezkonfigurovan - stav NOT CONFIG | blika RUN | NCf nesviti adna

Inicializace systému - stav INITIAL blikd RUN | NI sviti vSechny
Re im INA - stav INACTIVE blikd RUN | |nA sviti INACTIVE
Re im STB - stav STAND-BY blikda RUN | Stb sviti STAND-BY*

Re im RUN - stav ACTIVE, spojeni s druhou
CPU je platné (synchroniza ni linky SYN)

blika RUN | Run sviti ACTIVE

Re im RUN - stav ACTIVE, odpojeno napajeni
druhé v tve z d vodu ztraty spojeni s jeji CPU

sviti ACTIVE,

blika RUN | RUN | s INACTIVE

* Stav STAND-BY je prvnich 5 sekund blokovan, aby nebyla astym p epinanim naruSe-
na stabilita systému. Tato skute nost je indikovana blikanim LED diody STAND-BY.
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O svém stavu se centralni jednotky navzajem informuji na synchroniza nich linkach
SYNL1 (rozhrani Ethernet) a SYN2 (kanal CH1). Pokud dojde k poruse jedné linky, central-
ni jednotky maji stale dostatek informaci. Pokud dojde k poruSe obou linek nebo se jedna
centralni jednotka z n jakého d vodu odml i, pak centralni jednotka, ktera je ve stavu
STAND-BY, p ejde do stavu ACTIVE, p evezme izeni a pomoci panelu ID-20 odpoji
napajeni druhé v tve systému, aby nemohlo dojit ke stavu, kdy se snai idit technologii
ob centralni jednotky. Tento stav je indikovan blikdnim LED diody INACTIVE na panelu
ID-20 na stran aktivni CPU p i sou asném trvalém svitu LED diody ACTIVE.

Po opraveni zavady musime stisknout tla itko TURN ON na panelu ID-20 na stran
vypnuté centralni jednotky a tim obnovime napjeni vypnuté v tve systému.

4.4.5.4. Redundance perifernich modul

PIn redundantni systém

Jak u bylo e eno v p edchozich kapitolach, pln redundantni systém p edstavuje dvo-
jice identickych systém , tedy v etn vSech perifernich modul .

Vstupni signdly se rozvedou identicky k odpovidajicim vstupnim modul m v obou v t-
vich, nebo m eme pro kadou v tev pou it samostatna idla. V p ipad samostatnych
idel jde o jejich redundanci pouze v p ipad , e jsme schopni u ivatelskym programem

rozpoznat jejich poruchu a na zaklad toho vyvolame p edani izeni sousedni v tvi.

Vystupni signaly z odpovidajicich vystupnich modul v obou v tvich je pot eba ,se ist*
pomoci hardwaru v izené technologii.

Komunika ni moduly SC-710x se v re imech MPC, PLC a UNI chov aji tak, e v reimu
STB (stav STAND-BY) se odpojuji od linky a p estavaji komunikovat. Diky tomu je mo né
p i pou iti rozhrani RS-485 odpovidajici sériové kanaly v obou v tvich propojit. Data do
sériovych linek vysilaji pouze komunika ni moduly ve v tvi, ktera idi technologii.

Neredundantni periferni moduly v redundantnim systé mu

Zvlast u rozsahlejSich technologii Ize uSet it nemalé prost edky kombinaci redundant-
niho systému a neredundantnich periferii obsluhovanych pomoci expander SE-7131 a
SE-7132 (kap.3.3.2.1., obr.3.5).

Periferni moduly, které nechceme mit redundantni, osadime do ram obsluhovanych
dvojici slave expander SE-7132. Tyto slave expandery jsou rozhranim Ethernet p ipojeny
ka dy k jednomu master expanderu osazenému v redund antni asti systému v ramu, kde
je osazena centralni jednotka. Tak je zajiSt no spojeni s ob ma v tvemi redundantniho
systému. Oba slave expandery spolu komunikuji po sb rnici a je tak zajist no, e periferni
moduly v neredundantni asti systému budou obsluhovany v dy jen jednim z ni ch.

Na sb rnici je aktivni v dy ten slave expander SE-7132, k tery ma spojeni s v tvi, jeji
centralni jednotka je ve stavu ACTIVE. Tento stav expanderu je indikovan blikajici zelenou
LED diodou RUN na elnim panelu modulu. V ostatnich stavech tato LED dioda trvale sviti
(tab.4.5).

Naproti tomu indikace master expander SE-7131 vredundantni asti systému se
chovéa tak, e zelend LED dioda RUN blika ve stavech STAND-BY a ACTIVE i b hem
p echod dot chto stav (tab.4.5), pokud nedojde k zava né chyb
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Tab.4.5 Indikace stav redundance na expanderech

Stav redundance SE-7131 SE-7132
Indikace LED Indikace LED
Reim HALT sviti RUN sviti RUN
Systém nezkonfigurovan - stav NOT CONFIG blika RUN sviti RUN
Inicializace systému - stav INITIAL blikd RUN sviti RUN
Re im INA - stav INACTIVE sviti RUN sviti RUN
Re im STB - stav STAND-BY blikda RUN sviti RUN
Re im RUN - stav ACTIVE blikh RUN blikh RUN

Zava né chyby vzniklé na expanderech jsou indikovan € ervenou LED diodou ERR na
t chto modulech. Chyba je nasledn p edana p islusné centralni jednotce, ktera p ejde do
re imu HALT a chybu zobrazi na displeji. Pokud chyb a vznikne pouze v jedné v tvi syste-
mu, izeni p evezme druha v tev. Pokud vznikne chyba v neredundantni asti systému, do
re imu HALT p ejde cely systém.

Pozor! Jet ebasiuv domit, e zava na chyba v neredundantni
nasledek okam ité zastaveni celého systému.
Je zakazano za chodu vyjimat a zasouvat kterykoli
SE-7132, i kdy zrovna neobsluhuje sb rnici.
Je nutné zabezpe it, aby p i uvad ni systému do provozu bylo napajeni
neredundantni  asti systému zapnuto d ive nebo nejpozd ji ve stejnou dobu
jako napajeni redundantni  asti systému, aby doSlo ke spravnému navazani
komunikace mezi master a slave expandery.

asti systéemu ma za

z obou slave expander

4.4.6. Module hot-swap procedure

This feature is supported by the central units CP-7001, CP-7002, CP-7003 and
CP-7005 from software version 2.5. The CP-7004 central unit supports this feature in all
software versions.

Under normal circumstances, a critical error is reported when communication between
the central unit and the peripheral module is lost and the PLC switches to the HALT mode.
But there are also cases, when it is required to replace the peripheral module for another
one in case of a failure under PLC run, this is to say the PLC stays permanently in the
RUN mode.

The possibility of removing the peripheral module under run is allowed for each module
individually in the Mosaic development environment. Select the required module in the
project manager in folder Hw | HW Configuration and, in panel Settings (icon  on the
corresponding line) select the option Modul can be removed under run.

Selecting this option causes suppression of error messages related to this module. To
keep the user program working only with valid data from this module, it is necessary to
condition data processing by the DATA bit in the status register related to this module. The
status register is part of the status zone of the peripheral system located in registers S100
- S227 and releases the current state of the corresponding peripheral module (see chapter
5.5.).

Attention! It is not allowed to remove or plug in a switched on supply module
into the system! When handling a supply module, it has to be off!
The system can be switched on provided it is supplied from another

supply module.
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4.4.7. Change of the program while the PLC isinop eration

Program on-line change

The Mosaic development environment enables a so called online program change
which is a change of the user program undertaken while the PLC is in operation that can
be performed with central units CP-7001, CP-7002, CP-7003 and CP-7005 commencing
sw version 4.1 and with central unit CP-7004 in all sw versions. The support for on-lin
change is integrated in th Mosaic development environment commencing version 1.5.10.
This can be tried out on the PLC simulator in the Mosaic development environment.

The on-line change of the program is a feature of the central unit which allows
performing changes to the user program without stopping the technology under the
control, i.e. without a necessity to shut down the technology controlled, when modifying the
PLC program. This feature gives the programmer using the TECOMAT TC700 system a
possibility to make changes to the PLC program while the PLC is running. It is, of course,
the programmer who is responsible for the correctness of modifications being made on-
line. The PLC central unit together with the Mosaic development environment ensures safe
execution of these changes at one time so, that the continuity of control is not threatened.

To explain the basic principle let us use the following example. Let us assume that the
TECOMAT PLC controls a technology which shut down would mean a very high
economic loss, e.g. a calciner, and the programmer was ordered to make changes to the
PLC program used. It is not important at this moment, whether it is a correction of an
incorrect control algorithm or addition of a new function (e.g. baking of a new product). It is
necessary to make changes to the PLC program and the calciner working must not be
stopped. The on-line change of the program can be a solution to this situation. The
programmer performs the corresponding changes of the PLC program and the central unit
ensures swapping from the old program to the new one in such a way that the n-th cycle of
computation is fully executed according to the original program and the following cycle will
be performed according to the new program. The central unit also ensures necessary
activities connected with the changes of variables in such a way that the continuity of
control is not affected.

The on-line change of the program can be enabled in the Mosaic development
environment in the Project manager in the folder Environment / PLC Control where we
enable the option Enable 'On-line changes'. If the central unit does not support the on-line
changes, this mode cannot be activated in the Mosaic development environment.

The enabled support of the on-line changes is signalized in the Mosaic development

environment on the menu bar by the flower symbol . If the icon is coloured, the support
of the on-line changes is on. If the flower icon is grey, the on-line changes are off and each
change to the program will result in stopping of the control when loading the new program
to the PLC.

Detailed information on the on-line changes can be found in the Help of the Mosaic
development environment.

Possibilities of on-line changes

When using the on-line change, the programmer can modify the following parts of the
program:

Program code, i.e. any modifications of all parts of the program;

Modifications of variables, i.e. insertion and deleting of all types of variables such as
modification of the field size;

Modifications of data types, e.g. changes to structures, adding of new data types and
deleting data types not being used;

110 TXV 004 02.02



TECOMAT TC700 Programmable logic controllers

Modifications of the size of the remnant zone.

The following modifications cannot be performed within the on-line change of the
program:

Changes to hw configuration of the system, such as addition of /O modules or changes
to I/0O module types;

Changes to I/0O modules settings;

Changes to settings of communication parameters for serial channels;

Changes to PLC network.
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4.5. PLC PROGRAMMING AND DEBUGGING

PLC programming

Programming of control algorithms and testing of the program correctness for the
TECOMAT TC700 PLCs is carried out on a standard PC. For connection with the PLC, a
common serial channel of these computers or the USB interface or the Ethernet interfaces
is used. For each PLC, a CD ROM with the installation of the MOSAIC development
environment with the version Mosaic Lite is supplied.

The MOSAIC development environment

The Mosaic development environment is a complex development tool for programming
PLC TECOMAT applications and TECOREG controllers that provides a user-friendly
application for program creation and debugging. It is a product running under Windows
2000 / XP platforms where a great number of modern technologies are employed. The
modular structure of the Mosaic development environment allows the users to create such
an environment from its parts that he will need. The following versions are available:

Mosaic Lite non-keyed version with a possibility to program a PLC with two peripheral
units

Mosaic Compact allows programming compact TECOMAT PLCs of series TC400, TC500,
TC600 and TECOREG controllers without limitations

Mosaic Profi designated for all systems of company Teco without limitations

The basic environment contains the components necessary for creation of a program or
such components the user usually will be using: text editor, XxPRO mnemocode compiler,
debugger, a module for communication with the PLC, a PLC simulator, a PLC
configuration module and help. A simulator of operation panels ID-07 / ID-08 and built-in
TC500 panel are part of the basic environment.

The expansion of the environment is done by means of plug-ins - modules that are
initialised in connection with the basic environment, so the Mosaic development
environment can be expanded to have a possibility of further programming - structured text
according to standard EN 61131 (Mosaic ST plugin), language of relay diagrams (Mosaic
LD plugin) or function blocks (Mosaic FBD plugin) and other support tools for designing
operator panel screens (PanelMaker), a tool for working with PID controllers (PIDMaker),
graphic on-line analysis of variables being monitored or off-line analysis of archived data
(GraphMaker).

4.5.1. Configuration constants in the user program

Configuration constants are generated automatically during the compilation of the user
program and are integral part of it. They carry information on the requested PLC mode and
its use. The constants can be set up by means of the menus of the MOSAIC development
environment before compilation is performed (Project manager, folder Sw | Cpm) (fig. 4.1).

Default values are set up after pressing the button Default.

Configuration constants contain the following items:

PLC restart - type of restart after switching PLC power supply on. It specifies, whether
warm or cold restart will be performed (chapter 4.4.4.). By default, cold restart is preset.
Protected tables - specification of user program backup range at EEPROM. It is defined
here, whether the entire user program including T-tables or without T-tables is backed
up and T-tables remain original at backed up RAM (if the option is enabled - useful in
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such cases when the tables are modified by the user program). By default, the entire
user program is backed up (option disabled).

First warning - time of warning that the maximum permissible cycle time could be
exceeded.

If the cycle time of user program processing is longer than the period of time defined by
this constant, PLC system services set the bit S2.7 as a flag that the time set is
exceeded during program processing at this cycle. At the same time, the code of the
soft error is set in the system register S34. By default, the value is 150 ms.

Fig. 4.1 Configuration constant setup

Crash time - time of monitoring of the maximum permissible cycle time

If the user program processing cycle is longer than the maximum permissible period of
time, the PLC reports the critical error of cycle time exceeding, locks the outputs and
interrupts the cyclic execution of the user program. This constant defines the longest
permissible period of time, at which the controlled object can be without any
intervention. The default value is 250 ms, the recommended maximum value is 500 ms.
Remanent register zone - number of backed up registers R (remanent zone). Setting of
the number of backed up registers R, values of which will be saved during PLC power
supply failure, protected by a check character and will be restored in case of warm
restart of the PLC. The registers are saved beginning with register RO, the state of the
registers is backed up after the last fully completed cycle of the user program. The
default value is O.
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Change daylight saving time automatically

The setup causes that the system will switch the system time automatically to daylight
saving time at the time from the last March Sunday from 2 o'clock a.m. till the last
October Sunday till 3 o'clock a.m. Time indication is accessible on the bit S35.6
(O - regular time, 1 - daylight saving time). The bit S35.7 indicates the function activity
(1 -on).

By default, this function is off.

4.5.2. PLC configuration

The configuration of the peripheral units describes the PLC unit and is integral part of
the user program. This description is compared with the reality found during the PLC
switching sequence before the initialization of the user program execution. At the MOSAIC
development environment, the configuration is entered by filling in of the forms and based
on them, the environment generates directives #module. It can be said in general that
these directives contain the following information on each operated PLC peripheral
module.

rack address, where the module is fitted

position of the module in the rack

information on assignment of the serial channel number CHn for a particular
communication module, for example

number of transmitted input and output bytes of the modules

position in the PLC scratchpad, where the read data / sent data from / to the module are
(start of the continuous zone in the area X, Y)

reference to T-table containing initialization data

Fig. 4.2 PLC series selection
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This information allows to check readiness of the entire PLC to be controlled, before
program initialization. The MOSAIC development environment allows manual as well as
automatic TECOMAT TC700 PLC configuration.

First, in the Project manager select the TC700 modular system in the folder Hw / Select
type of PLC series and select the central unit, which is the PLC fitted with (fig. 4.2). Then,
we can configure the PLC (fig. 4.3.) in the folder Hw / HW configuration of the Project
manager.

Manual configuration of PLC

You can configure the PLC manually when the concrete PLC unit is not physically
available. In this case, we set the number of racks and the size of each rack (number of
positions). At the selected position of the form (fig. 4.3.) we then right-click at the column
Module type. In the menu we select the module required. Its name appears at the required
position of the form. By clicking the left mouse button on the icon a panel opens,
allowing to configure the concrete module. Detailed information on the possibilities of
configuration can be found in corresponding manuals.

Fig. 4.3 TC700 configuration setup
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Automatic configuration of PLC

If the PLC unit is physically available, which we want to configure, switch the PLC power
supply on and establish communication with the PLC. Go back to the folder Hw / HW
configuration and press the button Upload from PLC (fig. 4.3). Based on the data in the
central unit, a list of found modules is produced (fig. 4.4.). The option Keep original module
setup for imported modules allows correcting of the configuration or adding to it without
loosing the original setting. If the option is active (enabled), then the modules that have
been configured already and found at the same positions, will keep their settings. The
other modules newly found or modified (another type at the same position) have their
configuration set to their initial values. If this option is not active (disabled), all the modules
will have their configuration set to their initial values. Thus, their possible presetting will be
lost. If you do not want some of the found modules to be included in the configuration, click
on the check mark on the left edge of the line with the name of this module. By pressing
the button Apply the list offered will be accepted. Consecutively, individual configuration
dialogues for all modules are automatically offered. After finishing this, the object is ready
for debugging purposes with the concrete PLC unit, which is available.

Fig. 4.4  Configuration upload from PLC

As it can be understood from the above mentioned text, the automatically set up PLC
configuration can be modified manually at any time and vice versa.

Peripheral module operation disconnection

The operation of any of the peripheral modules can be disconnected without its taking
out of the rack, at the MOSAIC development environment by double-clicking on the field
immediately before the name of the module in the Project manager in the folder Hw / HW
configuration. The green mark indicates that the module will be operated, the red cross
says, the module will not be operated.

User program execution with disconnected peripheral modules

If there is no sw configuration entered in the user program, the program will be solved
only above the PLC scratch pad memory and the PLC inputs and outputs will not be
operated. The output modules will be locked in this case.

We can achieve the same result if we select the option Suppress IO modules operation
in the Hw / HW configuration folder in the Project manager. The translator will then ignore
the set configuration and the program will be, after the compilation and launching,
executed above the notepad memory only.
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Monitoring of data provided by peripheral module

By pressing the button I/O Setting a panel with data structure provided by the specified
module is called, with its symbolic name generated that can be changed arbitrarily, and
with current values of the data. A description of the content of this panel is always given
within the description of each concrete module.

4.5.3. Project archivation in the PLC

CP-7001, CP-7002, CP-7003, CP-7005 with version hw 02 and higher and all CPUs
CP-7004 enable to archive user projects directly into the central unit. This feature is useful
when servicing the system and connected technologies when we have access to the
source files of the user program which the central unit works with. In this manner we can
avoid problems when after several years application source files cannot be found or it is
not obvious which version is uploaded in the central unit.

The whole project is saved in the central unit as a zip file protected with a password.
The complete process of archivation and restoring is done in the Mosaic environment.

Project archivation

Choose the item File | Archivation | Archivation of the project to the PLC in the menu in
the Mosaic environment which will open the panel Archive project group into the PLC)
(Fig.4.7).

Fig. 4.7  Archive project to PLC
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The left field shows a tree of archived files. We can enter a random text into the right
field to describe the archived project.

All files of the actual project are saved in the central unit. If we select the option Archive
including source codes of connected PLCs, then, besides the relevant project, also
projects from all other PLCs from the project group which are in any way connected to this
PLC will be saved, too. (in the project manager in the folder HwW|PLC network - logic
interconnection).

Input a password into the field Password and input the same password into Password
check. If we want to see what we are writing, we can switch off the character masking by
pressing the button ***, By pressing it again the masking will be renewed. The maximum
password length is 20 characters.

Then press the button Create and save the backup to the PLC and Mosaic will create
an archive and save it to the central unit. If another project has been already saved into
the central unit, then a window will appear stating its name and time of archivation and will
ask you to confirm the overwriting of the former project.

Project restoration

In the Mosaic environment choose from the menu File | Archiving|Restore the project
from the PLC and the panel Project group restoration from the PLC (Fig.5.7) will appear.

The description of the saved project that we entered during its archivation will appear in
the right field.

Input the password into the field Password. If you want to see what you are writing, you
can switch off the character masking by pressing the button ***. By pressing it again the
masking will be renewed. After pressing the button Download from the PLC, the PLC
archive is downloaded to the computer.

In the part New project group we enter, to the field Name of new project group, the
name under which the project group containing the archived projects will be created. After
pressing the button Create and open the project group will be created and opened
according to the name entered and it will contain all projects that were downloaded from
the PLC archive.

Fig.4.8  Restoring project group from PLC
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4.6. TESTING OF I/O SIGNALS CONNECTED TO THE PLC

For basic testing of the input and output signals connected to the PLC, it is sufficient to
create an empty program containing only sw configuration of the PLC being tested and
instructions P 0 and E 0, which create an empty basic process. By means of the
debugging means of the MOSAIC development environment, we then can monitor the
states of the connected inputs and set any values on the PLC outputs. This very easy but
very effective way is recommended to be used before user program debugging, since the
entire path from the input elements (limit switches, ...) through the input units to the PLC
scratch pad memory and back from the scratch pad memory through the output units to
the action elements will be tested. By doing this, errors arisen when connecting the PLC to
the object to be controlled will be cleared. Finding of such errors is significantly more
difficult at the stage of control program debugging. Testing of the input and output signals
can also be carried out by means of so called "fixation", which is accessible at the
MOSAIC development environment on the panel I/O Setting. This procedure is applicable
any time at the stage of user program debugging and later when servicing connected
technologies. The fixed value keeps its set value regardless of the user program as well as
serial communication. The state of fixation is indicated on the display of the central unit
(see table 4.3).

4.7. FILE SYSTEM AND WEB SERVER

The central unit CP-7004 contains a slot for a memory card of the MMC and SD types.
Individual files on cards can be saved in file systems FAT12, FAT16 or FAT32.

Cards must be formatted beforehand (the card cannot be formatted in the PLC) and if
possible clear (the card can be also used for archivation of other files connected with the
application but with the increasing number of files, the access to the card is slowed down).
It is also important to take into consideration the card’s lifetime which is round 100 000
entries.

Memory card application

The Mosaic enables the entry of files to the memory card inserted in the central unit via
the option PLC | File system PLC. All files transferred via the Mosaic are saved on the
card into the directory (folder) ROOT. Within this folder other directories can be created by
the user alone. Files saved on the card outside of the directory ROOT are not visible in the
Mosaic environment.

Furthermore, the memory card is used by the Webmaker by the help of which web
pages for the display of the PLC user program variables can be created. These files are
saved in the folder ROOT / WWW.

Library FileLib functions used in the PLC user program enable data transfer between
the memory card and the PLC notepad in both directions and other file operation. The
library is supplied as a part of the Mosaic environment installation from the version 2.6.0.

Directories structure

The root directory for file operations within the PLC is called ROOT. The PLC
programmer can work with those files and directories only that are located in the ROOT
directory. Other files and directories are not accessible from the user program.
Consequently, the ROOT directory is for the PLC programmer the current directory.
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File names

The file system support file names in the convention DOS 8.3. The file name consists of
the file name itself (max. 8 characters) and of the file name extension (max. 3 characters).
These two parts are separated by a dot. No punctuation symbols, spaces and symbols *, ?
can be used in file names. Characters of national alphabets are not supported in names.
Capital and small letters are not distinguished. Substituting characters (e.g. *.*) are not
supported.

File path

The file path determines the file location on the disc in relation to the ROOT directory.
Consequently, the file path contains names of directories where the file is saved. Same
rules apply to the directory names as apply to file names. Individual directory names in the
path are separated by the / (slash). The PLC file system supports absolute paths only.
Relative paths or even current directory change are not supported.

Maximum file name length including the path is limited to 65 characters.

4.7.1. Memory card handling

Memory card insertion to the switched off system

After the memory card is inserted to the slot of switched off system, its automatic
connection will take place immediately after the system power switch-on. P ipojeni karty je
indikovano rozsvicenou LED diodou ENABLED umist nou vedle slotu (obr.2.13). Blikani
této LED diody pak indikuje probihajici zapis dat na kartu (otev eny soubor).

Memory card insertion during system run

Pam ovou kartu lze také vkladat za chodu systému. K tomu sloui tla itko ON/OFF
umist né vedle slotu pod indika ni LED diodou (obr.2.13)..

Pam ovou kartu zasuneme do slotu a stiskneme tla itko ON/OFF. Centralni jednotka
p ipoji pam ovou kartu a rozsviti LED diodu ENABLED. Pam ova karta je p ipojena.

Memory card removal from the shut down system

The memory card can be removed from the shut down system only when we are sure
that no entry on the card was in action during the syste m power switch-off Pokud
dojde k vypadku napdjeni b hem zapisu na kartu, prav otev eny soubor se neuzav e a
souborovy systém je poruSen. Po zapnuti napajeni centralni jednotka tento problém
zdetekuje a opravi bez nasledk . Pokud ale kartu s takto naruSenym obsahem vyjmeme
ze systému a zkusime p e ist v jiném za izeni, m e dojit a ke ztrat vSech dat na kart .

Memory card removal under system run

Bezpe n jSi je vyjmout pam ovou kartu za chodu systému. Pokud je karta p ipojena,
sviti LED dioda ENABLED vedle slotu. Stiskneme tla itko ON/OFF. Pokud LED dioda
trvale zhasne, m eme kartu bez obav vyjmout. Pokud LED dioda blika, znamena to, e
probiha zapis na kartu (je otev en soubor). Karta bude odpojena bezprost edn po zav eni
souboru.

Pokud p evedeme centralni jednotku do stavu HALT (nap . z vyvojového prost edi
Mosaic). Centralni jednotka zastavi vykonavani u iv atelského programu a uzav e vSechny
otev ené soubory na pam ové kart .
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IF LED diode ENABLED is flashing or lighting, do no  t handle with the memory
card. If you do it, the file system on the card can be damaged!

4.7.2. Web server

The central unit contains a Web server that enables the technology state viewing via the
common internet browsers as is for example Internet Explorer, Firefox, etc. Individual
pages are created in the XML language.

In Mosaic the Webmaker is used for pages creation that contains graphic editor allowing
the insertion of pictures, texts and PLC user program variables.

Files created are saved on the memory card in the folder ROOT / WWW. As a
consequence, the memory card must be inserted in the central unit to ensure the
functioning of the Web server.

Files for the Web server are part of the PLC project. If we send the user program from
Mosaic to the PLC, then after the program is loaded, the check of files for the Web server
on the memory card in the PLC is undertaken and if any change in comparison with files
saved on the PC is detected, PLC files will be updated. This automatic check can be
switched off in the Project manager in the node SW | File sending to the PLC where we
disable the option Send newer files to the PLC automatically.

4.8. INSTRUCTION SET

The TECOMAT TC700 central units of series C, G and K have a stack with the width of
32 bits. They contain an instruction set, which is when following certain conditions,
compatible with another TECOMAT PLCs. .

The instruction set contains the following items:

Data load and write instructions with direct as well as indirect addressing

Logical operations with operands of 1, 8, 16 and 32 bits width

Operation of counters, timers, shift registers

Arithmetic instructions, conversions and comparison of 8, 16 and 32 bit operands with /
without sign

Limit functions, value shift

Operating instructions and transfer in programs

Conditional jumps according to comparison flags

Table instructions above tables in the user memory, which allow optimum realizing of
complicated combinational and sequential functional blocks, decoders, time and
sequential controllers, sequential generators, and they also facilitate realization of
diagnostic functions, recognition of error states, sequential record of events, process
protocols, diagnostic reports of type ,black box".

Table instructions above the variable space allows operating with index variables,
realizing of delay line, long shift registers, conversions into code "1 of n", variable
selection, step sequencers, event records and various stack structures

Table instructions with structured access

Sequential controller instructions

The system contains 8 user stacks and instructions for their switching - useful for
passing of more parameters between functions that do not follow immediately after
each other, saving of immediate state of the stack, etc.
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A useful toll is the set of system variables, in which system time, system time units and
their edges, communication variables, flag and command variables, system messages
are realized.

To reduce the response time and to facilitate programming, so called multiprogramming
(multi-loop control), including interrupt processes is used.

Complex tasks (special communication, control, time-critical user tasks) are optimally
realized USI user instructions (on the level of microprocessor instructions)..

Arithmetic instructions with floating point with single precision as well as double
precision.

PID controller instructions
Operator panel operation instructions.

A detailed description of the instruction set is given in the manual Instruction set for PLC
TECOMAT - 32 bit model, order number TXV 004 01.02.

The system can also be programmed in ST, IL, LD and FBD languages in accordance
with the international standard IEC 61131. The language description can be found in the
manual Programming of TECOMAT systems in accordance to IEC 61131-3, order number
TXV 003 21.02.
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5. ERROR DIAGNOSIS AND TROUBLESHOOTING

PLC diagnostic system

PLC TECOMAT TC700 diagnostic system is part of the PLC software and hardware,
the main task of which is to ensure trouble-free and exactly defined PLC function in any
situation. In case of a PLC fault the diagnostic system has to avoid in the first instance the
possibility of emergency situation in the technology connected to the PLC. A further task of
the diagnostic system is to facilitate to service people or users to clear the faults arisen.
The diagnostic system is active from switching of the PLC power supply on and works
independently from the user.

It is possible to say in general that the diagnostic system continuously monitors all the
essential parts and functions of the PLC and at the moment of a fault it ensures that the
error state is treated and provides information on the fault, so control safety is ensured and
quick corrective actions can be taken, if a PLC fault occurs. Another function of the
diagnostic system is to inform the user on possible mishandling or procedures when
operating the PLC, so that working with PLCs is easier and more efficient.

5.1. CONDITIONS FOR TROUBLE-FREE FUNCTION OF PLC DIAGNOSTICS

Check for correct function of the supply source

Correct function of the supply modules of the TECOMAT TC700 systems is the
essential condition for error-free function of PLCs and for correct function of their
diagnostics. The check can be done by means of the indication panel of the supply module
(chapter 2.2.3.) and data provided by the supply module (chapter 2.2.4).

System unit function check

After switching the power supply on, the unit performs the basic hw check (see table
4.5). If a hardware error is reported, we recommend the repair to be done by a specialist.

5.2. ERROR INDICATION

The central unit has the main error stack containing 8 last errors reported by the
diagnostics of the entire PLC. All the peripheral modules have a local stack containing 8
last errors reported by the diagnostics of these modules. The error in the main error stack
have the length of 4 bytes, the errors in the local error stack have the length of 2 bytes.

Error indication

All these stacks can be read by the MOSAIC development environment. The last critical
error that stopped PLC running is displayed on the display of the central unit in the
following form:

E-80-09-0000

E— - followed by error code in hexadecimal form (digits O to F)
80-09-0000 - error code
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Centralni jednotky, které maji prostor pro kdd u iv atelského programu v tSi ne 64 KB
(ady G a K), indikuji u chyb za inajicich islici 9 delSi chybovy kod o dv islice.

E-95-00-014212

Chyby v chybovém zasobniku se zpravidla tykaji programovani PLC a stavu perifernich
modul . Stavy centréini jednotky indikované b hem zapinaci sekvence jsou uvedeny
v kap.4.3. Indikace opera nichreim je uvedenav kap.4.4.
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Error division by severity

Errors that can occur in PLCs, can be divided according to their severity into two
groups:

a) Critical errors making error-free control impossible
The ERR and RUN LEDs are on, the PLC switches to the HALT mode and lock the
outputs, the last error is displayed.

b) Other errors not affecting significantly the control itself
The ERR LED is not on, the RUN LED is flashing, the PLC at the RUN mode, the error
code is written to registers S48 to S51 and is available fro processing by the user
program, the interrupt process P43 called by this error can also be used.

5.3. FATAL ERRORS

In cases that a fatal error occurs, the diagnostic system locks the outputs first, interrupts
the user program execution and identifies the fault. The information on the fault can be
displayed on the seven-segment display of the central unit (last fault only) or it can be
found by reading of the error stack to the superior system (PC).

The indication of the error can be cancelled by the command from the superior system
or by switching the PLC power supply off and on.

5.3.1. User program and central unit hardware error s

The errors are reported by the central unit.
The user program map is the main control structure generated by compiler.
The numerical codes are in hexadecimal form, thus as they are displayed.

User program saving errors

80 01 0000 invalid map length of user program at EEPROM

80 02 0000 invalid protection character (CRC) of the user program map at EEPROM
80 03 0000 invalid protection character (CRC) of entire program at EEPROM

80 04 0000 no user program at EEPROM

There is a fault at EEPROM or the user program is designated for another
series of central units or it was not loaded into EEPROM at all. It is
necessary to load a new user program into EEPROM, or disconnect the
EEPROM memory and load the user program into RAM.

80 05 0000 invalid map length of user program at RAM
80 06 0000 invalid protection character (CRC) of the user program map at RAM
80 07 0000 invalid protection character (CRC) of entire program at RAM

There is a memory fault or the user program is designated for another
series of central units. It is necessary to load a new user program into
RAM.

80 08 0000 editing intervention into the user program with EEPROM connected

If the EEPROM memory is connected, its content is loaded into the RAM
memory of the central unit after switching the system on. The central unit
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80 09 0000

80 OA 0000

80 0B 0000

checks the integrity of the program copy from EEPROM. In case of editing
intervention, the error is reported at the moment of switching of the PLC
into the RUN mode. If the editing intervention is wanted, the EEPROM
memory has to be disconnected or reprogrammed. If the editing
intervention is not required, it is sufficient to switch the PLC off and on
again, the original program will be downloaded from EEPROM.

program is compiled for another series of central units

The compiler was set for another series of central units, it is necessary to
select the correct series of the central unit in the compiler menu and
compile the user program again. When the compiler was set correctly, this
compiler is designated for a higher version of system software than the
version fitted in the central unit of your PLC. This has to be cleared either
by using of an older compiler version or by replacing of the system
software in the central unit.

trial to program non-existing EEPROM
The EEPROM backup memory is disconnected.

EEPROM programming failed

Data saved at the EEPROM backup memory do not comply with the data
being written. An EEPROM fault could be a possible cause of this
problem.

Central unit hardware errors

80 0C 0000

80 44 0001
80 44 0002
80 44 0003
80 44 0004

RTC error

Real time circuit (RTC) does not work, which results in a failure of all PLC
time functions. It means more than likely that the backup battery is flat
and has to be replaced. If the backup battery is not flat, than the central
unit has to be repaired by a specialist.

identification error - the record cannot be read
identification error - no record

identification error - invalid record length
identification error - invalid record data

Reading of the identification record failed. A repair by a specialist is
necessary.

Programming errors

pc - instruction address, where the error occurred (program counter)

80 10 pcpc

80 11 pcpc

return address stack overflow

The maximum number of subroutine nesting is exceeded. By nesting we
mean calling of a next subroutine within the subroutine being already
executed.

return address stack underflow
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80 12 pcpc

A subroutine (CAL, CAD, CAC, CAIl) was not called before a return
instruction (RET, RED, REC).

non-zero stack of return addresses after process termination

There is a different number of instructions for subroutine call (CAL, CAD,
CAC, CAl) in the user program than the number of return instructions from
the subroutine (RET, RED, REC).
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80 13 pcpc

80 14 pcpc

80 15 pcpc

80 16 pcpc

80 17 pcpc

80 18 pcpc

80 19 pcpc

80 1A pcpc

801B tttt

80 1C pcpc

80 1D pcpc

80 20 pcpc

label not declared

A jump or call instruction with a label number is used, which is not
anywhere in the user program.

label number is greater than the maximum value

The instruction label number for call or jump is greater than the greatest
number of the label used in the user program.

T-table not declared

The T-table used in this instruction is not entered into the user program, it
has to be added.

unknown instruction code

The instruction used is not implemented in this central unit.

non-regular user instruction USI

The user instruction is designated for another series of central units or its
structure is broken.

required user instruction USI does not exist

The USI user instruction required is not connected to the user program.

BP instruction nesting error

The BP instruction cannot be used in processes P50 to P57 (call of P5n
debugging process in another process P5m).

the process for BP operation is not programmed

The P5n debugging process called by the BP instruction is not
programmed. It has to be added into the user program.

invalid T-table configuration (ttttis for table number)

The check sum of the values of the T-table used by this instructions does
not correspond. The user program has to be reloaded.

Array / string overrange

During indirect addressing in the ST language, the value of the index
calculated by the user program exceeded the array or string size, to which
the index is directed.

p ekro eni rozsahu zapisniku p i nep imém adresovani

P i nep imém adresovani pomoci instrukci LDIB, LDI, LDIW, LDIL, LDIQ,
WRIB, WRI, WRIW, WRIL a WRIQ byl p ekro en rozsah zapisniku.

user program fault during continuous check found

Internal system error
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80 21 pcpc
80 22 pcpc
80 23 pcpc

80 30 pcpc

nelze nastavit DP - p ekro en rozsah zapisniku
nelze nastavit SP - p ekro en rozsah systémoveho stacku
nelze nastavit FP - p ekro en rozsah systémového stacku

D vodem chyby m e byt rekurzivni volani té e funkce v jazyce ST, n ebo
nekorektni operace se systémovym stackem p es instrukce PSHB,
PSHW, PSHL, PSHQ a POPB, POPW, POPL, POPQ. Podobné nasledky
m e mit i necht ny zapis do systémovych registr S, které nejsou p imo
ur eny k u ivatelskému pou iti.

maximum cycle time not exceeded
The cycle time is longer than the set value.
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80 31 pcpc maximum time of interrupt process exceeded

The interrupt process execution time exceeded 5 ms, or, the cycle time
was exceeded during the interrupt process execution (see error 80 30
0000).

Nasledujici skupina chyb je hlaSena centralnimi jednotkami, které maji prostor pro kéd
u ivatelského programu v tSine 64 KB ( ady G a K).

90 00 pcpcpc  return address stack overflow

The maximum number of subroutine nesting is exceeded. By nesting we
mean calling of a next subroutine within the subroutine being already
executed.

90 40 pcpcpc  return address stack underflow

A subroutine (CAL, CAD, CAC, CAI) was not called before a return
instruction (RET, RED, REC).
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90 80 pcpcpc

91 00 pcpcpc

91 40 pcpcpc

91 80 pcpcpc

91 CO pcpcepc

92 00 pcpcpc

92 40 pcpcpc

92 80 pcpcpc

92 CO pcpcepc

93 00 pcpcpc

93 40 pcpcpc
93 80 pcpcpc
93 CO pcpcepce

non-zero stack of return addresses after process termination

There is a different number of instructions for subroutine call (CAL, CAD,
CAC, CAl) in the user program than the number of return instructions from
the subroutine (RET, RED, REC).

label not declared

A jump or call instruction with a label number is used, which is not
anywhere in the user program.

label number is greater than the maximum value

The instruction label number for call or jump is greater than the greatest
number of the label used in the user program.

T-table not declared

The T-table used in this instruction is not entered into the user program, it
has to be added.

unknown instruction code

The instruction used is not implemented in this central unit.

Array / string overrange

During indirect addressing in the ST language, the value of the index
calculated by the user program exceeded the array or string size, to which
the index is directed.

stack range exceeding during indirect addressing

During the indirect addressing by means of instructions LDIB, LDI, LDIW,
LDIL, LDIQ, WRIB, WRI, WRIW, WRIL and WRIQ, the stack range was
exceeded.

BP instruction nesting error
The BP instruction cannot be used in processes P50 to P57 (call of P5n
debugging process in another process P5m).

the process for BP operation is not programmed

The P5n debugging process called by the BP instruction is not

programmed. It has to be added into the user program.
user program fault during continuous check found
Internal system error

DP cannot be set - stack range exceeded

SP cannot be set - system stack range exceeded
FP cannot be set - system stack range exceeded

The reason of this error can be the recursive calling of the same function
in the ST language, or incorrect operation with the system stack via
instructions PSHB, PSHW, PSHL, PSHQ and POPB, POPW, POPL,
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94 80 pcpcpc

95 00 pcpcpc

95 40 pcpcpc

POPQ. Podobné nésledky m e mit i necht ny z4pis do systémovych
registr S, které nejsou p imo ur eny k u ivatelskému pou iti.
unsupported functional block

The programmed functional block is not supported by the central unit.

maximum cycle time not exceeded

The cycle time is longer than the set value.

maximum time of interrupt process exceeded

The interrupt process execution time exceeded 5 ms, or, the cycle time
was exceeded during the interrupt process execution (see error 95 00

pcpepc).

5.3.2. Serial channel operation errors

The errors are reported by the central unit.

The numerical codes are in hexadecimal form.

The character cc stands for serial channel numbers (01 to 10 - CH1 to CH10, D1 - USB,
E1l and E2 - Ethernet 1 and Ethernet 2).

83 cc 3701

83 cc 3702

83 cc 3801

serial channel initialization table length is invalid

The initialization table is either broken or designated for another channel
mode or for another type of module or another version of module.

Usually, the reason of this error is that the serial channels does not allow
setting of the required mode and sets itself to the off mode, thus, it
switches off. Vznikne tak situace, kdy komunika ni kanal je v jiném
re imu, ne pro ktery je inicializa ni tabulka ur ena.

Dvoji inicializace komunika niho kanalu m e vzniknout v p ipad , kdy
pou ijeme pro nastaveni komunika niho kanalu knihovni prvek, zdrojovy
text, nebo jiny zp sob mimo standardni konfigura ni nastroj v prost edi
Mosaic (v mana eru projektu ve slo ce Hw / Konfigurace HW). Pokud pak
v mana eru projektu neni p islusny komunika ni kanal vypnut (reim
OFF), dojde k této chyb .

Special submodules requiring special operation are identified by the
central unit automatically and only such modes can then be set on the
serial channel that are permitted for the given module. On the contrary, if
this submodule is not identified, then it is not possible to set the mode
required by this submodule, too.

non-existing auxiliary table

The auxiliary table, the initialization table adverts to, does not exist. The
table must be declared, a new compilation must be made and the
corrected user program must be loaded into the PLC again. Auxiliary
tables are used in the for example PFB mode.

invalid speed in initialization table of serial channel
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83 cc 3802

83 cc 3803

83 cc 3804

83 cc 3810

83 cc 3811

This communication speed cannot be used in the given mode of the serial
channel.

station address is invalid

At the MPC or PFB modes there is a subordinated station entered with
the same address as the address of the superior station is. One of these
addresses has to be changed.

At the CAN or PFB modes there is a station entered with address out of
permitted range.

invalid number of network participants at the mode MPC, PLCor PFB,
invalid number of data block at the mode UPD

The maximum permissible number of network participants was exceeded
at the mode MPC, PLCor PFB.

The maximum number of data blocks offered by the submodule was
exceeded in the UPD mode. In the initialization, the number of the data
blocks must be harmonized with the type of the submodule. Also an
incorrect or illegible configuration record in the submodule can be a cause
of this problem.

number of network participants at the mode MPC, PLCor PFB exceeds
the number of lines

The information on the number of participants does not correspond with
the following data in the initialization table. This error is generated also by
the number of network participants 1 or 0.

Check the correctness of the content of the initialization table or use
configuration by means of the MOSAIC development environment.

non-permissible number of the local port

The number of the local port was set within the range 61680 — 61699 via
the Ethernet interface in the UNI mode. These values are reserved for
system use of in-built protocols. It is necessary to use a number outside
this range.

unknown Ethernet interface protocol

An unknown protocol (UDP, TCP, etc.) was set via the Ethernet interface
in the UNI mode. It is necessary to set the correct protocol or to update
the software version of the relevant communication module.
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83 cc 3815

83 cc 4204

83 cc 4206

83 cc 4207

83 cc 4208

false connection

The false connection index was set via the Ethernet interface in the UNI
mode. It is necessary to check the maximum possible number of
connections within the relevant communication module. This error occurs
even in case when the number of connections was increased in the newer
firmware version only, than in the one loaded in this communication
module. The module firmware must be re-loaded.

serial channel is not in the required mode

The serial channels is set to another mode that initialization is designated
for. Usually, the reason for this error is that the serial channels does not
allow setting of the required mode and sets itself to the OFF mode, thus it
switches off.

Special submodules requiring special operation are identified by the
central unit automatically and only such modes can then be set on the
serial channel that are permissible for the given module. On the contrary,
if this module is not identified, it is not possible to set a mode required by
this submodule.

maximum volume of transmitted data within network or for participant
exceeded

The specified volume of the transmitted data in the network at the mode
MPC and PLCexceeded the maximum value. One network allows
transmitting of data with a total volume of approx. 32 kB. A second reason
of this fault can be that the specified volume of transmitted data with one
participant exceeded the maximum value.

For another modes, the specified volume of transmitted data exceeded
the maximum size, which the communication submodule is able to
transmit in some of data areas.

serial channel cannot be assigned — permanently occupied by another
module

The number we want to assign to the serial channel, is already occupied.
This error occurs for example when we use SE-7131 expander that
occupies serila channels CH9 and CH10. These channels then cannot be
assigned to another communication module SC-710x.

non-permissible mode of the communication channel

The required mode cannot be set on this communication channel. The
reasons can be as follows:
- the selected communication channel does not support the required
mode;
- the selected communication channel is fitted with a submodule that does
not support the required mode;
- the selected communication channel is not fitted with a submodule
supporting the required mode.

Please check the correctness of the submodule fitted in the channel or
select another mode or use another communication channel.
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5.3.3. Chyby komunikace s perifernimi moduly p es expander

Chyby vyhlaSuje centralni jednotka obsluhujici expandery, kde chyba vznikla.
iselné kddy jsou uvedeny v hexadecimalnim tvaru.
Znak rr zastupuje islo slave expanderu ( islo ramu, kde je expander osazen - tj. hod-
nota nastavena na p epina i+ 4).

84 rr 50ss expander neodpov d | na komunika ni slu bu ss

Slave expander neodpov d | na komunika ni slu bu ve stanoveném a-
se. P i inou je zavada na propojeni expander rozhranim Ethernet, nebo
na slave expanderu, ktery neodpov d |.

84 00 5101 inicializace expander nedokon ena

Probihajici inicializace slave expanderu nebyla dokon ena.
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84 rr52ss sb rnice nevrétila reakci na komunika ni slu bu ss
84 rr 54ss expander odpov d | chybnymi daty na komunika ni slu bu ss

Expander slave neodpov d | na komunika ni slu bu ve stanoveném a-
se. P i inou je zavada na propojeni expander rozhranim Ethernet, nebo
na slave expanderu, ktery neodpov d |.

84 rr 6001 expander nedostava data

Slave expander je vybaven kontrolnim asova em, ktery v re imu RUN
sleduje etnost vym ny dat s centralnim jednotkou. Pokud neni b hem
cyklu provedena vym na dat mezi expanderem a centralni jednotkou, je
komunikace prohlaSena za p eruSenou a expander provede samostatn

p echod do re imu HALT.

P i inou je zavada na propojeni expander rozhranim Ethernet, nebo na
master expanderu, ktery data distribuuje mezi centralni jednotkou a slave
expanderem, nebo doSlo k chyb v centralni jednotce, ktera p estala data
dodavat.

84 rr 6502 expander nep eSel do stavu INITIAL
84 rr 6504 expander nep eSel do stavu STANDBY
84 rr 6505 expander nep eSel do stavu ACTIVE

Slave expander v redundantnim systému nep eSel ve vymezeném ase
do po adovaného stavu.

5.3.4. Peripheral system errors

The errors are reported by the central unit operating the peripheral module where the
error occurred. The numerical codes are in hexadecimal form. The whole four-byte codes
are reported by the central unit in the main error stack. In the list of hardware configuration
there is available the local stack of errors reported by this module in the description of
each peripheral module. These errors are two-byte ones and are derived from the four-
byte ones in such a way they do not contain the first two bytes specifying the address of
the peripheral module.

The r character represents the rack number (0 to 7), the pp character represents the
number of position in the rack (0 to 15). When pp has a value 7F, it means that
communication service was designated for all modules together.

Ar pp 1200 address error

Ar pp 15hh error of service byte hh

Ar pp 16ss invalid parameters of communication service ss
Ar pp 1705 received zone overflow

Ar pp 1809 protection error

Data exchange error via the system bus. The reason for this is a high
level of interference, missing or non-functional bus termination or a PLC
fault.

Ar pp 3100 initialization not executed
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Ar pp 3101

Ar pp 3401

Data exchange error via the system bus. The reason for this is a high
level of interference, missing or non-functional bus termination or a PLC
fault.

initialization table is missing

The initialization table necessary for the operation of all peripheral
modules is missing. It is necessary to verify the correctness of
configuration setup of the corresponding peripheral module, make a new
compilation and load the corrected user program into the PLC again.

maximum size of variable exceeded

The maximum size of variable of field type exceeded for the data
exchanged with the peripheral module. It is necessary to verify the
correctness of configuration setup of the corresponding peripheral
module, make a new compilation and load the corrected user program
into the PLC again.
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Ar pp 3402

Ar pp 3700
Ar pp 3701

Ar pp 3805

Ar pp 3806

Ar pp 3807

Ar pp 3808

Ar pp 3809

Ar pp 3813

incorrect notepad address

Exceeded notepad range in the declaration of peripheral modules
controlled by the expander.

invalid length of received initialization table in the module
invalid length of declared initialization table in the module

The initialization table is either broken or designated for another type of
module or another version of module. It is necessary to verify the
correctness of configuration setup of the particular serial channel, make a
new compilation and load the corrected user program into the PLC again.

communication channel invalid number

Trial to initialize the communication channel, which is not available in this
central unit. Check the correctness of communication channel
configuration.

invalid mode of communication channel

Attempt to initialise the communication channel in the mode, which is not
available in this central unit.
Check the configuration of the communication channels for correctness.

invalid combination of activated variables

The peripheral module indicates an invalid combination of required data.
For example some data cannot be transmitted at the same time, or the
total volume of the data is limited or on the contrary it is necessary to
transmit an undivided data set. It is necessary to check the setting of the
configuration of the relevant peripheral module for correctness, to perform
a new compilation and to load the corrected user program to the PLC
again.

invalid length of activated variable

The peripheral module indicates a wrong length of a variable. The
absolute majority of variables has its fixed size, which is given by the type
of the variable. If the variable represents an array with a variable length (a
typical example are the data zones of communication modules, e.g. CD-
7252), then a too small or too big value for the length of such variable was
specified. It is necessary to check the setting of the configuration of the
relevant peripheral module for correctness, to perform a new compilation
and to load the corrected user program to the PLC again.

unsupported type of analog channel

Required type of analog channel is not supported by the peripheral
module. It is necessary to check up if the peripheral module is configured
properly, to perform compilation and to upload user program to PLC
again. The error is occurred in case that the required function was add to
the newer firmware version then the version used in this peripheral
module, too.

unsupported data conversion type
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Ar pp 3901

Ar pp 4201
Ar pp 4202
Ar pp 4203

Ar pp 4301

Ar pp 4302

Ar pp 4303

Ar pp 4304

Ar pp 4401
Ar pp 4402

The requested data conversion type is not supported by the central unit.
The data conversion, during which the error occurred, is undertaken
during the information exchange with the peripheral module address of
which is a part of the error code. This error occurs when the requested
data conversion type was included only in the new firmware version that
was not uploaded into the central unit. It is necessary to update the
central unit firmware.

interrupt from the module cannot be activated

The option Module can initiate interrupt is enable din the initialization
module, but the module is not at the same rack as the central unit, which
IS a necessary condition. In this case, arrange the PLC unit in such a way
that the module that could cause the interrupt is at the same rack as the
central unit, or disable the option Module can initiate interrupt.

serial channel for communication with the rack is not assigned
serial channel for communication with the rack is not on
serial channel is not at the EIO mode

If we want to connect more racks with peripheral modules to the central
unit than the system bus allows, we have to use the CH2 serial channel
with the applicable submodule set to the EIO mode.

The CP-7002 and CP-7003 central units require submodule MR-0154, the
CP-7004 central unit requires submodule MR-0157.

The CP-7001 central unit does not have this possibility.

non-existing module

In the hardware configuration such module operation is set that does not
exist in a real unit. Set the configuration to correspond with reality either
manually or by loading the data from the PLC.

non-conforming module type - initialization for another type

In the hardware configuration such module operation is set that does not
exist in a real unit. Set the configuration to correspond with reality either
manually or by loading the data from the PLC.

invalid rack address, higher than the maximum possible

In the hardware configuration the operations of a rack with a higher
number is set than the central module is able to operate (at an address
higher than 15, the address r = F is displayed). Set the configuration to
correspond with reality either manually or by loading the data from the
PLC.

module with unknown operation

In hw configuration, operation of a module is set, with which the central
unit is not able to communicate. Please harmonize the configuration with
real state either manually or by loading data from the PLC.

module identification read error - the record cannot be read
module identification read error - no record
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Ar pp 4403
Ar pp 4404

Ar pp 4502
Ar pp 4503
Ar pp 4504

Ar pp 50ss

Ar pp 5103

Ar pp 52ss
Ar pp 53ss
Ar pp 54ss

Ar pp 5501

Ar pp 6000

Ar pp 6001

module identification read error - invalid record length
module identification read error - invalid record data

Reading of the identification record of the peripheral module failed. A
repair to be done by a specialist is necessary to do.

hw module configuration error - no data for configuration
hw module configuration error - invalid data on configuration
hw module configuration error - invalid configuration data

Configuration of the peripheral module hardware failed. A repair to be
done by a specialist is necessary to do.

the module did not reply to communication service ss

The peripheral module did not respond to communication service with
specified period of time. The reason for this is a high level of interference,
missing or non-functional bus termination or a PLC fault.

initialization not finished

Running initialization of the peripheral module was not finished.

the bus did not react to communication service ss
bus is not free after communication service ss
the module responded to communication service ss with invalid data

The peripheral module did not respond to communication service with
specified period of time. The reason for this is a high level of interference,
missing or non-functional bus termination or a PLC fault.

unknown mode of data exchange

The peripheral module requires an operation mode which is not supported
by the central module. It is necessary to update the firmware of CPU.

communication interrupt with central unit

Peripheral modules are equipped with a check timer monitoring the bus at
the RUN mode. The central unit sets the timer to a period of time a little
bit longer than the maximum permissible PLC cycle time is. If there is no
communication with any of the network participants detected on the serial
line during this period of time, the communication is declared interrupted
and the peripheral module switches to the HALT mode independently.
The reason for this is a high level of interference, missing or non-
functional bus termination or a PLC fault.

peripheral module does not receive data

Peripheral modules are equipped with a check timer monitoring the
frequency of data exchange with the central unit at the RUN mode. If
there is no data exchange between the peripheral module and central unit
within the cycle time, the communication is declared interrupted and the
peripheral module switches to the HALT mode independently.

The reason for this is a high level of interference, missing or non-
functional bus termination or a PLC fault.
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Ar pp 6201

Ar pp 6202
Ar pp 6203
Ar pp 6204

Ar pp 6401

Ar pp kkkk

data cannot be transmitted at the HALT mode

The peripheral module, which is at the HALT mode, cannot perform data
exchange with the central unit. The reason, why the module did not switch
to the run as commanded by the central unit, is that the initialization of the
peripheral modules failed, or a high level of interference, missing or non-
functional bus termination or a PLC fault. The failed initialization is usually
reported by a more specified error message.

non-available bus service
non-available bus service - hw module failure
unknown bus service

Data exchange via system bus errors. The reason is a high level of
disturbance, missing or non-functional termination of the bus or a PLC
fault. Another reason can be an older version of the software of the
central unit or of the corresponding module.

Incorrect software of peripheral module
The peripheral module does not support the required function. The
firmware version of this module must be changed.

Another errors reported by the peripheral module are described in the
documentation for this module.
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5.3.5. System errors

FF kk kkkk central unit system error (kk - any number specifying error type)

Central unit malfunction, please contact the manufacturer.

5.4. OTHER ERRORS

If another error occurs that does not influence the control itself significantly, the
diagnostic system only identifies the error and process control goes on. The information on
the error is released in the register S34 (the first byte) and in registers S48 - S51 (full
code), which can be used for user-treatment of these errors. The error can also be found
by reading of the error stack into the superior system (PC).

5.4.1. System errors

These errors can be treated as needed by the user program by means of registers S48
to S51, where the last error is saved.

pc - instruction address, where the error occurred (program counter)
cc - communication channel (F1, F2 - system bus)

02 cc 1200 address error

02 cc 15hh error of service byte hh

02 cc 16ss invalid parameters of communication service ss
02 cc 1809 protection error

Data exchange via the system bus errors. The reason is a high level of
interference, missing or non-functional bus termination or a PLC fault.
These errors do not cause an immediate PLC suspension, however, their
occurrence means a problem that could result in a critical bus error which
then causes the PLC suspension.

07 00 0000 remanent zone check error

Backed up part of the scratchpad, so called "remanent zone", the check
sum is not correct. The zone will be deleted and cold restart performed.
The cause of this problem is a fault in RAM user memory backup on the
central unit, more than likely on the backup battery.

08 00 0000 exceeding of the first limit of cycle time monitoring

The cycle time was longer than the preset value for warning.

20 00 pcpc user program fault during continuous check found

Internal system error.

5.4.2. User program errors
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These errors can be treated as needed in the user program either by elimination of the
cause by checking the input parameters before the execution of the particular instruction,
or by treating of the consequence by means of the registers S48 to S51, where the last
error is saved.

10 00 0000 division by zero

In the instruction the divisor was 0.

13 00 0000 table instruction above the scratchpad exceeded its range

The table defined by the table instruction above the scratchpad exceeded
its range, the instruction will not be executed.
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14 00 0000

15 00 0000

data source block defined out of range

The data source block for the transfer instruction was defined out of range
of the scratchpad, data or table. The instruction will not be executed.

data destination block defined out of range

The target source block for the transfer instruction was defined out of
range of the scratchpad or table. The instruction will not be executed.

5.4.3. Errors during the on-line change

These errors are reported during the on-line change of the user program. If some of
these errors occur, the new user program is denied by the central unit and the technology
is hereafter controlled without an interruption according to the original program.

The rr character represents the rack number (0 to 7), the pp character represents the
number of position in the rack (0 to 15).

The character cc stands for serial channel numbers (01 to 10 - CH1 to CH10, D1 - USB,
E1l and E2 - Ethernet 1 and Ethernet 2).

70 05 0000
70 06 0000
70 07 0000

70 09 0000

70 0B 0000

70 24 0000
70 25 0000

7031rrpp

invalid map length of user program at RAM
invalid protection character (CRC) of the user program map at RAM
invalid protection character (CRC) of entire program at RAM

There is a memory fault or the user program is designated for another
series of central units. It is necessary to load a new user program into
RAM.

program is compiled for another series of central units

The compiler was set for another series of central units, it is necessary to
select the correct series of the central unit in the compiler menu and
compile the user program again. When the compiler was set correctly, this
compiler is designated for a higher version of system software than the
version fitted in the central unit of your PLC. This has to be cleared either
by using of an older compiler version or by replacing of the system
software in the central unit.

EEPROM programming failed

Data saved at the EEPROM backup memory do not comply with the data
being written.

list of on-line changes missing

list of on-line changes has invalid CRC

An error of the new user program entry to EEPROM of the central unit
occurred. It is necessary to repeat the process.

initialization table is missing

The initialization table necessary for the operation of all peripheral
modules is missing. It is necessary to verify the correctness of

144 TXV 004 02.02



TECOMAT TC700 Programmable logic controllers

configuration setup of the corresponding peripheral module, make a new
compilation and load the corrected user program into the PLC again.
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7034 rrpp

7043 rrpp

7051rrpp

7064 rrpp

70Alrrpp

70 A2rrpp

70 A3 rrpp

70C5rrpp

70C6rrpp

73 cc 3701

maximum size of variable exceeded

The maximum size of variable of field type exceeded for the data
exchanged with the peripheral module. It is necessary to verify the
correctness of configuration setup of the corresponding peripheral
module, make a new compilation and load the corrected user program
into the PLC again.

invalid rack address, higher than the maximum possible

In the hardware configuration the operations of a rack with a higher
number is set than the central module is able to operate (at an address
higher than 15, the address rr = OF is displayed). Set the configuration to
correspond with reality either manually or by loading the data from the
PLC.

initialization not finished

Running initialization of the peripheral module was not finished.

invalid software of peripheral module

The peripheral module does not support required function. The firmware
version of this module must be changed.

non-existing module

In the hardware configuration such module operation is set that does not
exist in a real unit. Set the configuration to correspond with reality either
manually or by loading the data from the PLC.

non-conforming module type - initialization for another type

In the hardware configuration such module operation is set that does not
exist in a real unit. Set the configuration to correspond with reality either
manually or by loading the data from the PLC.

module does not support this type of on-line change

The module does not enable to change required parameters in running.
This situation can be, generally, superseded by the module firmware
update. (chapter7.1.2.).

communication channel invalid number

Trial to initialize the communication channel, which is not available in this
central unit. Check the correctness of communication channel
configuration.

invalid mode of communication channel

Attempt to initialise the communication channel in the mode, which is not
available in this central unit.
Check the configuration of the communication channels for correctness.

invalid length of declared initialization table in the module
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73 cc 3702

73 cc 3801

73 cc 3802

73 cc 3803

73 cc 3804

73 cc 3810

73 cc 3811

The initialization table is either broken or designated for another type of
module or another version of module. It is necessary to verify the
correctness of configuration setup of the particular serial channel, make a
new compilation and load the corrected user program into the PLC again.
non-existing auxiliary table

The auxiliary table that the initialization table refers to, does not exist. The
table must be declared, a new compilation must be made and the
corrected user program must be loaded to the PLC again. Auxiliary tables
are used, for example, in the PFB mode.

invalid speed in initialization table of serial channel

This communication speed cannot be used in the given mode of the serial
channel.

station address is invalid

At the MPC or PFB modes there is a subordinated station entered with
the same address as the address of the superior station is. One of these
addresses has to be changed.

At the CAN or PFB modes there is a station entered with address out of
permitted range.

invalid number of network participants at the mode MPC, PLCor PFB,
invalid number of data block at the mode UPD

The maximum permissible number of network participants was exceeded
at the mode MPC, PLCor PFB.

The maximum number of data blocks offered by the submodule was
exceeded in the UPD mode. In the initialization, the number of the data
blocks must correspond to the type of submodule. Also an invalid or
illegible configuration record in the submodule can be a cause of this
problem.

number of network participants at the mode MPC, PLCor PFB exceeds
the number of lines

The information on the number of participants does not correspond with
the following data in the initialization table. This error is generated also by
the number of network participants 1 or 0.

Check the correctness of the content of the initialization table or use
configuration by means of the MOSAIC development environment.

non-permissible number of the local port

In the UNI mode via the Ethernet interface, there was set the number of
the local port in the range 61680 - 61699. These values are reserved for
the system use by in-built protocols. It is necessary to use a number out
of this range.

unknown protocol of Ethernet interface

In the UNI mode via the Ethernet interface, there was the unknown
protocol set (UDP, TCP, etc.). It is necessary to set the correct protocol or

147 TXV 004 02.02



5. Error diagnosis and troubleshooting

73 cc 3815

73 cc 4204

73 cc 4206

73 cc 4207

73 cc 4208

to update the software version of the correspondent communication
channel.

error connection

In the UNI mode via the Ethernet interface, there was an error index of the
connection set. It is necessary to check the maximum possible number of
connections within the relevant communication channel. This error occurs
also when the number of connections was increased in the newer version
of the firmware than the one loaded in this communication module. The
module firmware must be re-loaded.

serial channel is not in the required mode

The serial channels is set to another mode that initialization is designated
for. Usually, the reason for this error is that the serial channels does not
allow setting of the required mode and sets itself to the OFF mode, thus it
switches off.

Special submodules requiring special operation are identified by the
central unit automatically and only such modes can then be set on the
serial channel that are permissible for the given module. On the contrary,
if this module is not identified, it is not possible to set a mode required by
this submodule.

maximum volume of transmitted data within network or for participant
exceeded

The specified volume of the transmitted data in the network at the mode
MPC and PLCexceeded the maximum value. One network allows
transmitting of data with a total volume of approx. 32 kB. A second reason
of this fault can be that the specified volume of transmitted data with one
participant exceeded the maximum value.

For another modes, the specified volume of transmitted data exceeded
the maximum size, which the communication submodule is able to
transmit in some of data areas.

serial channel cannot be assigned — permanently occupied by another
module

The number of the serial channel that we want to assign to the serial
channel is already occupied. This error occurs for example when we use
SE-7131 expander that occupies serial channels CH9 and CH10. These
channels then cannot be assigned to the other communication module
SC-710x.

non-permissible mode of communication channel

The required mode cannot be set on this communication channel. The
reasons can be as follows:

- the required communication channel does not support the required
mode;

- the selected communication channel is fitted with a submodule that does
not support the required mode;

- the required communication channel is not fitted with a submodule
supporting the required mode.
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Please check the correctness of the submodule fitted in the channel or
select another mode or use another communication channel.

5.5. PERIPHERAL SYSTEM STATE ZONE

This function have central units CP-7001, CP-7002, CP-7003 and CP-7005 from
software version 2.5. The CP-7004 central unit has this function in all software version.

Registers S100 to S227 contain the status zone of the peripheral system providing
information on the immediate state of each peripheral module.

This is important especially in such a case, when the removal of the peripheral module
under run is allowed and the user program requires a piece of information, whether the
data read from the module are valid. In other respects, this zone can be used for a detailed
PLC diagnostics realized by a superior system.

To each position in the rack corresponds one register, the index of which can be deduced
from the following formula:

n=(r*16)+p + 100

where n stands for register resultant index
r stands for rack number
p stands for rack position number

As the result of this is that the module fitted in rack 0 on position 0 has assigned register
S100, module on position 1 register S101, ..., module in rack 1 on position O register S116,
etc. All the registers of the status zone have the following structure:
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Sn.7 Sn6 Sn5 Sn4 Sn3 Sn2 Snl Sn.0
| POS | OTH | DEC | ERR| 0 | 0 |DATA|[ECOM|

Sn.0 (ECOM) - communication status with module

0 - communication OK

1 - module stopped communicating
Sn.1 (DATA) - validity of transmitted data

0 - data in scratchpad are not current, no data exchange

1 - current data in scratchpad, data exchange takes place
Sn.4 (ERR) - an error reported by module

0 - module is without error

1 - module reports a serious error not allowing data exchange
Sn.5 (DEC) - module operation is declared

0 - module is not operated by the user program

1 - module is operated by the user program
Sn.6 (OTH) - wrong module type

0 - in position fitted module required by declaration

1 - module type fitted in position is different than required
Sn.7 (POS) - position occupied

0 - position is not occupied

1 - module found on position

The content of the status register of the module selected is also released in the Mosaic
development environment in the top part of panel I/O Setting or after selecting PLC | HW
Configuration in tag Additional Information.

Examples of states of peripheral module operation

The most frequent states of peripheral module operation and their signalisation in the
status zone are given in Table 5.1.

Table 5.1 The most frequent states of peripheral modules operation

Value of status State of peripheral module operation
register Sn

$00 Empty position, operation off

$21 The module being operated does not communicate, data is not
valid - module hot-swap procedure status.

$31 The module being operated stopped communicating, critical error
reported, data is not valid - module hot-swap procedure status.

$80 Position occupied, operation off

$90 Module information detection error

$A0 Module operation is being performed, data is temporarily invalid,

communication performed OK - short-term status when plugging in
the module under run, when module initialisation is performed.

$A2 Module operation is being performed, data is valid - normal status
$BO, $B1 The module reported a critical error, which caused that the
execution of the user program has been stopped.
$E1 Another type of module was plugged in into the position during the

module hot-swap procedure than declared by the user program.
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5.6. PROBLEM SOLVING OF COMMUNICATION WITH SUPERIOR SYSTEM

Connection of the PLC to the superior system, usually a PC is necessary, since each

PLC has to be programmed. If there are problems in communication between the PLC and
PC, proceed according to the following instructions:

PLC check

1.

Is power supply led into the PLC?
No Make corrections.
Yes Proceed as specified in point 2.

. Is the POWER LED on the indication panel of the power supply module on?

No The power supply lead has no electricity, or voltage is out of source tolerance,
or the power supply module is defective.
Yes Proceed as specified in point 3.

. Is the OVERLOAD LED on the indication panel of the power supply module on?

No Proceed as specified in point 4.
Yes The power supply module is overloaded by too high consumption. Make
corrections immediately.

. Was the switching sequence of the central unit completed and is the unit at the RUN or

HALT mode (see chapter 4.3.)?

No The central unit reports a hardware error (see table 4.2), communication is not
possible.

Yes Proceed as specified in point 5.

. For serial channels:

Are the LEDs of the particular channel flashing on the central unit or communication
module during communication?
No LED is flashing
a) The submodule of the interface MR-01xx on the particular channel is not
fitted, or a submodule for another interface is fitted.
b) The error is in the PC, cable or adapter of the serial interface (RS-485).
If you use the adapter, proceed as specified in point 11.
If you do not use the adapter, proceed as specified in point 21.
Flashing only RxD
The channel parameters of the central unit are set incorrectly (mode, speed,
address, CTS detection - see chapter 2.3.9.).
Flashing alternately RxD and TxD with RTS
Communication in direction PC ® PLC is in order. Proceed as specified in point
6.
Another state
More than likely, a submodule for another interface is fitted, or the cable is
connected incorrectly.

For Ethernet
Are the Ethenet LEDs flashing on the central unit or communication module during
communication?
No LED flashing
The error is in the PC or the cabling (including used hub or switch type devices).
Flashing only RxD
Wrong setting of the IP address and the IP mask of the central unit or PC.
Generally the principle is that the IP addresses of both participants of
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communication have to be identical in the positions where the IP mask has a
no-zero value. The IP mask should be identical for both participants.

For example:

PC PLC

IP address: 192.168.1.1 IP address: 192.168.1.2
IP mask : 255.255.255.0 IP mask : 255.255.255.0
or:

PC PLC

IP address: 192.168.12.1 IP address: 192.168.25.8
IP mask : 255.255.0.0 IP mask : 255.255.0.0

Flashing alternately RxD and TxD
Communication in direction PC ® PLC is in order. Proceed as specified in point
6.

Flashing JAM
The more frequently the JAM LED flashes, the more frequently the message
collision on the Ethernet network take place. A frequent occurrence of this
status indicates network capacity overload and it is desirable to resolve the
problem.

For USB
The error is in the PC (e.g. incorrect or lack driver for communication via USB)
or in the cable. If not, proceed as specified in point 6.

6. Do you want to program the PLC by means of the MOSAIC development environment?
Yes Proceed as specified in point 7.
No, this is communication with visualization softwa re, etc.
If you use the adapter, proceed as specified in point 11.
If you do not use the adapter, proceed as specified in point 21.

7. 1s the MOSAIC development environment or another software using PLC system
services already connected through any interface?
No If you use the adapter, proceed as specified in point 11.
If you do not use the adapter, proceed as specified in point 21.
Yes At the same time, PLC system services cannot be used through more
interfaces. Terminate the communication of all other software using the system
services, wait 5 seconds and retry to established the required communication.

Serial interface adapter check

11. Are the channel LEDs flashing on the adapter of the serial interface(RS-232 / RS-485)
during communication?
The adapter is not equipped with indication
Consider the below mentioned possibilities.
No LED is flashing
a) Adapter power supply not working or defective adapter.
b) The fault is in the PC or cable between the PC and adapter.
Proceed as specified in point 8.
Flashing only TxD, RTS lighting permanently or not at all
The fault is either in the RTS signal between the PC and adapter, or in the
software in the PC does not support RTS signal control necessary for the RS-
485 interface (for RS-232 not necessary).
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If the software in the PC does not support the RTS signal, the adapter has to be
set to the mode of automatic switching of communication direction and a
sufficient response timeout has to be set on the central unit (chapter 2.3.9. -
parameter T). The MOSAIC development environment and some visualizations
support the RTS signal.

Flashing only TxD with RTS
The fault is at the output part of the adapter or in the cable between the adapter
and PLC.

Flashing alternately TxD with RTS and RxD
Communication is in order, the problem is in the cable between the adapter and
PC or in the PC. Proceed as specified in point 21.

Cable check

21. Is the cable in the PC in the right COM port, or USB or Ethernet as the case may be?
No Make corrections.
Yes Proceed as specified in point 22.

22. Are correct cables used?
No Make corrections.
Yes If possible, use another cable of the same type.
Proceed as specified in point 31.

PC check

31. Are there some more drivers (mouse driver, IR port driver, etc.) installed on the serial
port COM, which you are using?

Yes  There is a collision of drivers also when a device requiring this driver is not
connected. Communication through another COM port has to be used or the
driver has to be uninstalled.

No Some programs at Windows do not manage to switch quickly enough from
transmission to receiving. This problem can be easily solved by setting a
sufficiently long response timeout of the PLC central unit (chapter 2.3.9. -
parameter T) or by reducing of communication speed (chapter 2.3.9. -
parameter S).
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6. PLC MAINTENANCE

According to this chapter, PLC maintenance is carried out during its operation. The
person doing the maintenance has to be trained at least and have required electrical
competences.

Check of correct connection of inputs and outputs

Check fastening of the terminal screws and conductor insulation integrity. Also check
fastening of cables.

Check of input and output power supply

The level of supply voltage for input and output units is checked by a voltmeter.
Corresponding voltages and permissible tolerances are given in the documentation of
units used.

Earthing terminal interconnection check

By means of an accurate meter of small resistances, the resistance between any
permissible metal frame part of the PLC and the main earthing terminal of the distributing
frame is measured, where the PLC is located. The measured resistance has to always be
less than 0.1 W.

PLC cleaning

If the units are covered by dust, they have to be taken out of the frame and cleaned by
air or by a paintbrush. This has to be done very carefully not to switch the switches or
damage the units. After reassembling of the PLC we recommend to check the connection
of cables (possibility of confusion!).

Recommended measuring devices

1. Voltmeter for alternating voltage measurement, accuracy class 1,5 or better
2. Voltmeter for direct current voltage measurement, accuracy class 1 or better
3. Meter of small resistances OMEGA 1l or similar

Change of backup battery

The backup battery is accessible after taking of the door on the right side of the case.
The backup functions and the procedure for battery replacement are described in chapter
2.3.7. After battery replacement, hand over the old battery for disposal to an authorized
company.

In the central units a battery of type CR2032 with a minimum life time of 5 years is used.
The battery is placed in a holder.

ATTENTION! The modules contain parts sensitive to static charge, therefore, it is
necessary to follow the safety rules when working w ith these
circuits! Any handling must be done on the module t aken out from
the rack! For battery replacement do not use any me tal tools
(pincers, pliers, etc.) not to short-circuit the ba  ttery. Watch the
correct polarity of the battery!
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6.1. FIRMWARE CHANGE

The CP-700x CPUs, SC-710x, CD-725x communication modules and SE-713x
expanders enable the firmware change of all processors without the necessity of removal.
The upgrading programs needed and individual firmwares are accessible on the Internet -
www.tecomat.com.

6.1.1. Central unit firmware change

For the firmware change (company system software) in central units of the TECOMAT
TC700 system, the program Firmuplc.exe is used. The change can be undertaken via the
serial line, USB interface or the Ethernet.

The Firmuplc.exe program is a consol application that can be run under Windows 2000
and Windows XP operation systems. This program requires for the functioning the
SimplePlcCom.dll library which must be located in the same folder as the program
Firmuplc.exe is.

The central unit firmware consists of several files whereas some can be changed by the
Teco maintenance workers only. In case of the TECOMAT TC700 system, the user can
change the firmware of the central unit itself and the content of Altera gate array.

Table.6.1 The list of files for CPU firmware change

Module Processor firmware file Altera circuit content file
CP-7001 teco7001.tfw acex7001.tfw
CP-7002 teco7002.tfw acex7002.tfw
CP-7003 teco7003.tfw acex7003.tfw
CP-7004 teco7004.tfw cyclone7004.tfw
CP-7005 teco7005.tfw acex7005.tfw

Firmuplc.exe program parameters

The Firmuplc.exe program is run via the command line (e.g. Start | Run) and it requires
for its functioning the following parameters to be set:

FIRMUP1C.EXE P1 P2 P3 P4 [P5] [P6] [P7] [PX] [PY] [ Pz]
P1 -1,2,3,4 number of COM port, serial communication
- E communication via Ethernet
-U communication via USB
P2 -600, 1200, ..., 38400 serial communication speed
= XXX XXX XXX XXX IP address PLC, communication via Ethernet
P3 -0,...,99 address for communication
P4/ P5/P6/PT7 -*tfw names of files with firmware
Px -V display current versions of firmwares in the processor
Py ~-I/P program, even if the current versions of firmware is
the same or higher
Pz -/CorlE language (Czech or English)

The Firmuplc.exe program can also be run from the batch file (*.bat).
If we run the Firmuplc.exe without a parameter /C or /E, the following query will be
displayed:
Il Select language / Vyberte jazyk
English (E) / Cesky (C) :
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By pressing the key E or C we select the language which the following dialogues will be
displayed in.

Launching of the program Firmuplc.exe examples

Load the new firmware via COM2 at a speed of 38400 kBd to CP-7004 with the address
0, after the communication establishment display actual firmware versions in the
processor, program dialogues will be in English

Firmuplc.exe 2 38400 0 teco7004.tfw cyclone7004.tfw NV [E

Load the new firmware via Ethernet to CP-7004 with the address 192.168.33.160, after
the communication establishment display actual firmware versions in the processor,
program dialogues will be in English

Firmuplc.exe E 192.168.33.160 0 teco7004.tfw cyclon e7004.tfw /V /E

The procedure of a new firmware version upload

1. Switch the PLC power supply on and wait till it switches to the RUN or ERR mode.

2. Connect the communication cable (serial communication cable, USB cable or Ethernet
cable).

3. The current communication parameters setting can be detected by the button stroke on
the front panel of the central unit (SET - channel CH1, MODE - channel CH2, SET +
MODE - Ethernet).

4. Terminate all other communications with the central unit before running the
Firmuplc.exe program (esp. communication with the Mosaic). If we did not do so, the
Firmuplc.exe program will notify that it is not possible to establish contact with the
central unit. Communication can be terminated, for example, by disconnection of all
other communication cables from the central unit.

5. Run the Firmuplc.exe program on the PC with corresponding parameters or the
prepared batch. In the window that will open during the run, there is information on the
central unit connected and on the type of connection displayed:

Firmware Upgrade Utility for TECOMAT system s
version 2.7 (c) 2002,...,2007 Teco a.s.

System address :192.168.33.1 60

Communication pc channel : Ethernet 10M

Identification string : 700 CP7004K V2.4

Current version FW : Switch 7004 v1.7
: Testy CP-700 4v1.4
: Boot CP7004 v1.9
: CP-7004 v2.4
: Cyclone CP-7 004 v1.2

Il System SW runs !!! Run BOOT (Y/N) ??7?:

If we press the key N, the Firmuplc.exe program will be terminated and no changes to
the firmware will be done. Hereby, versions of all firmware parts of the central unit can
be detected. By pressing the key Y, we initiate the process of the firmware re-loading.
Then we must answer the following query:

I Program with verification (Y/N) 2?7 :
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If we press the key N, the firmware programming will be undertaken without an
additional verification of programmed blocks. The time needed for programming will be
in case of pressing the key Y when apart from the positive
acknowledgement after the programming of each block, the block will be loaded from
the PLC back to the PC and compared with the file programmed.

The programming progress will be displayed as follows:

Identification string : 700 BOOT

shorter than

Upgrade of FW processor initiated : 11:32:3

File programming in progress : teco7004.t
File version in Flash 'v2.4
Programmed file version 1v2.5

Approx. file size

342.8 [KB

. 756.8 [KB]

C19

] programmed

After the programming is finished, the following report will appear:
Upgrade of FW processor finished : 11:34:18

The new firmware is programmed in the syste

After the termination of the FirmUp1C program, th

be run!

... Press any key ...

e firmware will

By pressing any key, the firmware upgrade will be terminated. The central unit will reset
and run again under the new firmware version that is displayed during the switching
sequence on the central unit indication.

6.1.2. Zm na firmwaru komunika  nich modul

a expander

Pro zm nu firmwaru v komunika nich modulech a expanderech systétmu TECOMAT
TC700 se pou iva program Firmuplc.exe, tedy stejny jako pro centralni jednotky. Zm nu
je mo né provad t pouze p es sériovou linku na hornim sériovém kanalu modulu. Rychlost
p enosu je v dy 38,4 kBd, adresa stanice je O.

Firmware t chto modul

se sklada z n kolika soubor , pi em n které mohou byt

zm n ny pouze servisnimi pracovniky firmy Teco. V p ipad systému TECOMAT TC700
nit vlastni firmware modulu a obsah hradlového pole Altera.

m e uivatel m

Tab.6.2 Seznam soubor pro zm nu firmwaru komunika nich modul a expander

Modul soubor s firmwarem procesoru soubor s obsahem obvodu Altera
SC-7101 teco7101.tfw acex7101.tfw
SC-7102 teco7102.tfw acex7102.tfw
SE-7131 teco7131.tfw acex7131.tfw
SE-7132 teco7132.tfw acex7132.tfw
CD-7251 teco7251.tfw acex7251.tfw
CD-7252 teco7252.tfw acex7252.tfw

Parametry programu Firmuplc.exe jsou podrobn popsany v kap.6.1.1.

P iklady spust

ni programu Firmuplc.exe
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Nahrat novy firmware p es COM2 rychlosti 38400 kBd do SC-7101 s adresou 0, po
navazani komunikace zobrazit aktualni verze firmwaru v procesoru, dialogy programu
budou v estin
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Firmuplc.exe 2 38400 0 teco7101.tfw acex7101.tfw /V /IC

Postup pro nahrani nové verze firmwaru

1. P ed p ed manipulaci ukon ime vSechny komunikace s centralni jednotkou, zejména

pak ty, které vedou p es modul, ktery chceme p ehravat. Pokud bychom tak neu inili,
m e p i p ehravani firmwaru dojit k nep edvidatelnym nasledk m. Komunikace lze
ukon it nap iklad odpojenim vSech komunika nich kabel od p ehrdvaného modulu.

. Horni sériovy kanal modulu musime osadit submodulem s vhodnym sériovym rozhra-
nim (RS-232, RS-485 nebo RS-422).

. Ze sestavy PLC vyjmeme centralni jednotku CP-700x, nebo expander SE-7132 (pokud
nep ehrdvame prav tento modul). Tim zajistime pot ebny klid na systémové sb rnici.

. P ipojime komunika ni kabel pro sériovou komunikaci.

. Zapneme napéjeni PLC a po kame cca 30 s. Kdy po tuto dobu trva klid na systé mové
sb rnici (ktery jsme zajistili vyta enim centralni jed notky, resp. slave expanderu), modul
odemkne na hornim sériovém kanalu komunikaci umo ujici zm nu firmwaru.

. Na po ita i PC spustime program Firmuplc.exe s p isluSnymi parametry nebo p ipra-
venou davku (komunikujeme v dy rychlosti 38400 Bd a s adresou 0). V okn , které se
p i spust ni otev e, budou zobrazeny informace o p ipojeném modulu a typu p ipojeni.
Ovladani programu Firmuplc.exe je podrobn popséano v kap.6.1.1. Po zahajeni pro-
gramovani modul p ejde do re imu BOOT, ktery je indikovan st idavym blikanim zelené
a ervené LED diody RUN a ERR.

. Po ukon eni programovani je modul restartovan. Pokud trvale sviti pouze zelena LED
dioda RUN, je nahrany firmware v po adku. Pokud trvale sviti pouze ervend LED dioda
ERR, doslo k chyb firmwaru. V p ipad chyby vypneme a zapneme napajeni ramu.
Modul detekuje chybu firmwaru a pokusi se sadm p ejit do reimu BOOT (st idave
blikani zelené a ervené LED diody). V tom p ipad m eme zkusit nahrat firmware
znova. Pokud modul neni schopen do re imu BOOT p e€jit a trvale sviti pouze ervena
LED dioda, nebo modul nereaguje ani na adnou komun ikaci ze strany centralni
jednotky nebo PC, je nutné modul odeslat vyrobci.

.V pipad Usp Sného naprogramovani firmwaru vypneme napajeni ramu PLC, vratime
do n j centralni jednotku, resp. expander,am eme PLC op t zapnout.
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APPENDIX

List of errors saved in the main error stack of the central unit

Symbols used:

cc - serial channel number

kk - error code

pc - instruction address, where the error occurred (program counter)
pp - number of position in the rack

r - rack number

tt - T-table number

The numerical codes are in hexadecimal form.

Error code Error specification
02 cc 1200 address error
02 cc 15hh error of service byte hh
02 cc 16ss invalid parameters of communication service ss
02 cc 1809 protection error
07 00 0000 remanent zone check error
08 00 0000 exceeding of the first limit of cycle time monitoring
10 00 0000 division by zero
13 00 0000 table instruction above the scratchpad exceeded its range
14 00 0000 data source block defined out of range
15 00 0000 data destination block defined out of range
20 00 pcpc user program fault during continuous check found
70 05 0000 invalid map length of user program at RAM
70 06 0000 invalid protection character (CRC) of the user program map at RAM
70 07 0000 invalid protection character (CRC) of entire program at RAM
70 09 0000 program is compiled for another series of central units
70 0B 0000 EEPROM programming failed
70 24 0000 list of on-line changes missing
70 25 0000 list of on-line changes has incorrect CRC
7031rrpp initialization table is missing
7034rrpp maximum size of variable exceeded
7043 rrpp invalid rack address, higher than the maximum possible
7051 rrpp initialization not finished
7064 rrpp invalid software of peripheral module
70ALlrrpp non-existing module
7T0A2rrpp non-corresponding module type - initialization is designated for another type
70A3rrpp module does not support these on-line changes
70C5rrpp communication channel invalid number
70C6rrpp invalid mode of communication channel
73 cc 3701 serial channel initialization table length is invalid
73 cc 3702 pomocna tabulka neexistuje
73 cc 3801 invalid speed in initialization table of serial channel
73 cc 3802 station address is invalid
73 cc 3803 invalid number of network participants
73 cc 3804 number of network participants exceeds the number of lines
73 cc 3810 non-permissible number of the local port
73 cc 3811 unknown protocol of the Ethernet interface
73 cc 3815 error connection
73 cc 4204 serial channel is not in the required mode
73 cc 4206 maximum volume of transmitted data within network or for participant exceeded
73 cc 4207 serial channel cannot be assigned - permanently occupied by another module
73 cc 4208 non-permissible mode of communication channel
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80 01 0000 invalid map length of user program at EEPROM
80 02 0000 invalid protection character (CRC) of the user program map at EEPROM
80 03 0000 invalid protection character (CRC) of entire program at EEPROM
80 04 0000 no user program at EEPROM
80 05 0000 invalid map length of user program at RAM
80 06 0000 invalid protection character (CRC) of the user program map at RAM
80 07 0000 invalid protection character (CRC) of entire program at RAM
80 08 0000 editing intervention into the user program with EEPROM memory connected
80 09 0000 program is compiled for another series of central units
80 0A 0000 attempt to program EEPROM that is off
80 0B 0000 EEPROM programming failed
80 0C 0000 RTC error
80 10 pcpc return address stack overflow
80 11 pcpc return address stack underflow
80 12 pcpc non-zero stack of return addresses after process termination
80 13 pcpc label not declared
80 14 pcpc label number is greater than the maximum value
80 15 pcpc T-table is not declared
80 16 pcpc unknown instruction code
80 17 pcpc non-regular user instruction USI
80 18 pcpc required user instruction USI does not exist
80 19 pcpc BP instruction nesting error
80 1A pcpc the process for BP operation is not programmed
801Btttt invalid T-table configuration
80 1C pcpc array / string overrange
80 1D pcpc p ekro eni rozsahu zapisniku p i nep imém adresovani
80 20 pcpc user program fault during continuous check found
80 21 pcpc nelze nastavit DP - p ekro en rozsah z&pisniku
80 22 pcpc nelze nastavit SP - p ekro en rozsah systémového stacku
80 23 pcpc nelze nastavit FP - p ekro en rozsah systémového stacku
80 30 pcpc maximum cycle time not exceeded
80 31 pcpc maximum time of interrupt process exceeded
80 44 0001 identification error - the record cannot be read
80 44 0002 identification error - no record
80 44 0003 identification error - invalid record length
80 44 0004 identification error - invalid record data
83 cc 3701 serial channel initialization table length is invalid
83 cc 3702 non-existing auxiliary table
83 cc 3801 invalid speed in initialization table of serial channel
83 cc 3802 station address is invalid
83 cc 3803 invalid number of network participants
83 cc 3804 number of network participants exceeds the number of lines
83 cc 3810 non-permissible number of local port
83 cc 3811 unknown Ethernet interface protocol
83 cc 3815 fault connection
83 cc 4204 serial channel is not in the required mode
83 cc 4206 maximum volume of transmitted data within network or for participant exceeded
83 cc 4207 nelze p id lit sériovy kanal - trvale obsazen jinym modulem
83 cc 4208 nep ipustny re im komunika niho kanalu
84 rr 50ss expander neodpov d | na komunika ni slu bu ss
84 005101 inicializace expander nedokon ena
84rr 52ss sb rnice nevratila reakci na komunika ni slu bu ss
84 rr 54ss expander odpov d | chybnymi daty na komunika ni slu bu ss
84 rr 6001 expander nedostava data
84 rr 6502 expander nep eSel do stavu INITIAL
84 rr 6504 expander nep eSel do stavu STANDBY
84 rr 6505 expander nep eSel do stavu ACTIVE

90 00 pcpcepe
90 40 pcpcepe
90 80 pcpcepe
91 00 pcpcepce

return address stack overflow

return address stack underflow

non-zero stack of return addresses after process termination
label not declared
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Kod chyby

Specifikace chyby

91 40 pcpcepe
91 80 pcpcepe
91 CO pcpcepce
92 00 pcpepe
92 40 pcpcepe
92 80 pcpcepce
92 CO pcpepce
93 00 pcpcepce
93 40 pcpcepce
93 80 pcpcepce
93 CO pcpcepce
94 80 pcpcepe
95 00 pcpcepe
95 40 pcpcepe

label number is greater than the maximum value
T-table is not declared

unknown instruction code

array / string overrange

stack range exceeding with indirect addressing
BP instruction nesting error

the process for BP operation is not programmed
user program fault during continuous check found
DP cannot be set - stack range exceeded

SP cannot be set - system stack range exceeded
FP cannot be set - system stack range exceeded
unsupported function block

maximum cycle time not exceeded

maximum time of interrupt process exceeded

Ar pp 1200 address error

Ar pp 15hh error of service byte hh

Ar pp 16ss invalid parameters of communication service ss

Ar pp 1705 received zone overflow

Ar pp 1809 protection error

Ar pp 3100 initialization not executed

Ar pp 3101 initialization table is missing

Ar pp 3401 maximum size of variable exceeded

Ar pp 3402 invalid address in working memory

Ar pp 3700 invalid length of received initialization table in the module

Ar pp 3701 invalid length of declared initialization table of the module
Ar pp 3805 communication channel invalid number

Ar pp 3806 invalid mode of communication channel

Ar pp 3807 invalid combination of activated variables

Ar pp 3808 invalid length of activated variable

Ar pp 3809 unsupported type of analog channel

Ar pp 3813 nepodporovany typ konverze dat

Ar pp 3901 interrupt from the module cannot be activated

Ar pp 4201 serial channel for communication with the rack is not assigned
Ar pp 4202 serial channel for communication with the rack is not on

Ar pp 4203 serial channel is not at the EIO mode

Ar pp 4301 non-existing module

Ar pp 4302 non-corresponding module type - initialization is designated for another type
Ar pp 4303 invalid rack address, higher than the maximum possible

Ar pp 4304 module with unknown operation

Ar pp 4401 module identification read error - the record cannot be read
Ar pp 4402 module identification read error - no record

Ar pp 4403 module identification read error - invalid record length

Ar pp 4404 module identification read error - invalid record

Ar pp 4502 hw module configuration error - no data for configuration

Ar pp 4503 hw module configuration error - invalid data on configuration
Ar pp 4504 hw module configuration error - invalid configuration data
Ar pp 50ss the module did not reply to communication service ss

Ar pp 5103 initialization not finished

Ar pp 52ss the bus did not react to communication service ss

Ar pp 53ss bus is not free after communication service ss

Ar pp 54ss the module responded to communication service ss with invalid data
Ar pp 5501 unknown mode of data exchange

Ar pp 6000 communication interrupt with central unit

Ar pp 6001 peripheral module does not receive data

Ar pp 6201 data cannot be transmitted at the HALT mode

Ar pp 6202 nedostupné slu ba sb rnice

Ar pp 6203 nedostupné slu ba sb rnice - zdvada na hw modulu

Ar pp 6204 nezndma slu ba sb rnice

Ar pp 6401 chybny sw periferniho modulu

Ar pp kkkk another errors reported by the peripheral module

FF kk kkkk central unit system error (kk - any number specifying error type)
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