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Safety-Related Guidelines

Safety-Related Guidelines for the User

1 General

This document provides the information required for the intended use of the particular product.
The documentation is written for technically qualified personnel such as engineers, programmers
or maintenance specialists who have been specially trained and who have the specialized
knowledge required in the field of instrumentation and control,

A knowledge of the safety instructions and warnings contained in this document and their
appropriate application are prerequisites for safe instatlation and commissioning as well as safety
in operation and maintenance of the product described. Only qualified personnel as defined in
section 2 have the specialized knowledge that is necessary to correctly interpret the general
guidelines refating to the safety instructions and warnings and impiement them in each particular
case.

For the sake of clarity, not all details of all versions of the product are described in this document,
nor can it cover all conceivable cases regarding installation, operation and maintenance. Should
you require further information or face special problems that have not been dealt with in
sufficient detail in this document, please contact your local Siemens office.

\We would also point out that the contents of this product documentation shall not become a part of or modify any prior or
existing agreement, commitment or legal relationship. The Purchase Agreement contains the complete and exclusive
obligations of Siemens. Any statements contained in this document do not create new warranties or restrict the existing
warranty.

2 Qualified Personnel

Persons who are not qualified should not be allowed to handle the equipment/system. Non-
compliance with the warnings contained in this document or appearing on the equipment itself
can result in severe personal injury or damage to property. Only qualified personnel should be
allowed to work on this equipment/system.

Qualified persons as referred to in the safety guidelines in this document as well as on the product
itself are defined as follows:

o System planning and design engineers who are familiar with the safety concepts of
automation equipment;

e Operating personnel who have been trained to work with automation equipment and are
conversant with the contents of the document in as far as it is connected with the actual
operation of the plant;

e Commissioning and service personnel who are trained to repair such automation equipment
and who are authorized to energize, deenergize, clear, ground and tag circuits, equipment
and systems in accordance with established safety practices.
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Safety-Related Guidelines

3 Danger Notices

The notices and guidelines that foilow are intended to ensure personal safety, as well as protect
the product and connected equipment against damage.

The safety notices and warnings for protection against loss of life {the users or service personnel)
or for protection against damage to property are highlighted in this document by the terms and
pictograms defined here. The terms used in this document and marked on the equipment itself
have the following significance:

Danger Warning
indicates that death, severe personal injury or indicates that death, severe personal injury or
substantial property damage will result if proper substantial property damage can result if proper
precautions are not taken. precautions are not taken.

Caution Note
indicates that minor personal injury or property contains important information about the product, its
damage can result if proper precautions are not taken. operation or a part of the document to which special

attention is drawn.

important

If “important” should appear in this document in boid
type, drawing attention to any particular information,
the definition corresponds to that of “Warning”,
"Caution” or "Note”.

4 Proper Usage

¢ The equipment/system or the system components may only be used for the applications
described in the catalog or the technical description, and only in combination with the
equipment, components and devices of other manufacturers as far as this is recommended or
permitted by Siemens.

e The product described has been developed, manufactured, tested and the documentation
compiled in keeping with the relevant safety standards. Consequently, if the described
handling instructions and safety guidelines described for planning, installation, proper
operation and maintenance are adhered to, the product, under normal conditions, will not be
a source of danger to property or life.

A Warning

¢ After the housing or the protective caver is opened or after the system cabinet is opened,
certain parts of this equipment/system will be accessible, which couid have a dangerously high
voltage level.

e  Only suitably qualified personnel should be allowed access to this equipment/system.

e  These persons must be fully conversant with any potential sources of danger and maintenance
measures as set out in this document.

e It is assumed that this product be transported, stored and installed as intended, and maintained
and operated with care to ensure that the praduct functions correctiy and safely.
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5 QGuidelines for the Planning and Installation of the Product

The product generally forms a part of larger systems or plants. These guidelines are intended to
help integrate the product inte its environment without it constituting a source of danger.

The following facts require particular attention:

Safety-Related Guidelines

A Note

Even when a high degree of safety has been designed into an item of automation equipment by means
of muitichannel configuration, it is still imperative that the instructions contained in this document be
exactly adhered to. Incorrect handling can render ineffective the preventive measures incorporated into
the system to protect it against dangerous fauits, and even ¢reate new sources of danger.

The following advice regarding installation and commissioning of the product should - in specific
cases - also be noted.

A Warning

Follow strictly the safety and accident prevention rules that apply in each particular case,

Units which are designed as built-in units may only be operated as such, and table-mounted or
portable equipment only with its casing closed.

In the case of equipment with a permanent power connection which is not provided with an
isolating switch and/or fuses which disconnect all poles, a suitable isolating switch or fuses must be
provided in the building wiring system (distribution board). Furthermore, the equipment must ba
connected to a protective ground (PE) conductor,

For equipment or systems with a fixed connecting cabie but no isoiating switch which discannects all
poies, the power socket with the grounding pin must be installed close to the unit and rnust be easily
accessible.

Before switching on the equipment, make sure that the voltage range setting on the equipment
corresponds to the local power system voltage.

In the case of equipment operating on 24 V DC, make sure that proper electrical isolation is provided
between the mains supply and the 24 V supply. Only use power supply units to EC 364-4-41 or HD
384.04.41 (VDE 0100 Part 410).

Fluctuations or deviations of the power supply voltage from the rated vaiue should not exceed the
tolerances specified in the technical specifications. Otherwise, functional fallures or dangerous
conditions can occur in the electronic modules/equipment.

Suitable measures must be taken to make sure that programs that are interrupted by a voitage dip or
power supply failure resurne proper operation when the power supply is restored. Care must be
taken to ensure that dangerous operating conditions do not occur even momentarily. I necessary,
the equipment must be forced into the "emergency off" state.

Emergency tripping devices in accordance with EN 60204/1EC 204 (VDE 0113) must be effective in afl
operating modes of the automation equipment. Resetting the emergency off device must not result
in any uncontrolled or undefined restart of the equipment. ’

-

A Caution

Install the power supply and signal cables in such a manner as to prevent inductive and capacitive
interference voltages from affecting the automation functions.

Automation equipment and its operating elements must be instalied in such a manner as to prevent
unintentional operation.

Automation equipment can assume an undefined state in the case of a wire break in the signal lines.
To prevent this, suitable hardware and software measures must be taken when interfacing the inputs
and outputs of the automation equipment.
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Safety-Related Guidelines

6 Active and Passive Faults in Automation Equipment

e Depending on the particular task for which the electronic automation equipment is used, both
active as well as passive faults can result in a dangerous situation. For example, in drive
control, an active faultis generally dangerous because it can resuit in an unauthorized startup
of the drive. On the other hand, a passive fauit in a signalling function can resuit in a
dangerous operating state not being reported to the operator.

e This differentiation of the possible faults and their classification into dangerous and non-
dangerous fauits, depending on the particular task, is important for all safety considerations
in respect to the product supplied.

A Warning

in all cases where a fault in automation equipment can result in severe personal injury or substantial
damage to property, i.e., where a dangerous fauit can accur, additional external measures must be
taken or equipment provided to ensure or force safe operating conditions even in the event of a fault
(e.g., by means of independent limit monitors, mechanical interlocks etc.).

7 Procedures for Maintenance and Repair

If measurement or testing work is to be carried out on an active unit, the rules and regulations
contained in the "VBG 4.0 Accident prevention regulations” of the German employers iiability
assurance association (Berufsgenossenschaften} must be observed. Particular attention is drawn to
paragraph 8 "Permissible exceptions when working on live parts”. Use only suitable electrical
tools.

A Warning

e Repairs to an item of automation equipment may only be carried out by Siemens service
personnel or repair shops authorized by Siemens to carry out such repairs. For replacement
purposes, use only parts or compenents that are contained in the spare parts list or listed in the
"Spare parts" section of this document. Unauthorized opening of equipment and improper
repairs can result in loss of life or severe personal injury as well as substantial property damage

Before opening the equipment, always remove the power plug or open the disconnecting switch.

Only use the fuse types specified in the technical specifications or the maintenance instructions of
this document.

e Do not throw batteries into an open fire and do not carry out any soidering work on batteries
{danger of explosion). Maximum ambient temperature 106°C. Lithium batteries or batteries
containing mercury should not be opened or recharged. Make sure that the same type is used
when replacing batteries,

Batteries and accumuiators must be disposed of as classified waste.

The following points require attention when using monitors:

improper handling, especially the readjustment of the high voltage or fitting of another tube
type can result in excessive X-ray radiation from the unit. The license to operate such a modified
unit automatically lapses and the unit must not be operated at all.

The information in this document is checked regularly for updating ancl correctness and may be medified without prior notice. The information contained in
this gocument s protected By cogynght, Photocopying 2nd translaticn into other languages 1s not permitted withgut express perrmission from Siemens.
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Notes on the CE Marking of SIMATIC S5

EC EMV Directive

89/336/EEC
Ce

Area of
Application

Observing the
Installation
Guidelines

Installing the
Devices

Working on
Switching
Cabinets

The following applies for the SIMATIC products described in this manual:

Our products meet the requirements and protection guidelines of the following
EC Directive and comply with the harmonized Evropean standards (EN) issued in
the Official Journal of the Communities with regard to programmable controllers:

* 89/336/EEC "Electromagnetic Compatibility” (EMC Directive)

* 73/23/EEC "Electrical Equipment Designed for Use between Certain Voltage
Limits” (Low-Voltage Directive)

The declarations of conformity are held at the address below, when they can be
obtained if and when required by the respective authorities:

Siemens Aktiengesellschaft

Bereich Automatisierungstechnik

AUTE 14

Postfach 1963

D-92209 Amberg

Federal Republic of Germany

SIMATIC products have been designed for use in the industrial area and meet the
following requirements:

Area of Application Requirements:
Emitted interference Immunity
Industry EN 50081-2 : 1993 EN 50082-2: 1995

SIMATIC products can also be used in the domestic environment (household,
business and trade area, smali plants) with individual approval.

Area of Application Requirements:
Emitted interference Immunity
Domestic Individual approval EN50082-1:1992

You must acquire the individual approval from the respective national authority
or testing body.

SIMATIC products meet the requirements if you:

1. Observe the installation guidelines described in the manual when installing
and operating the equipment.

2. Observe, in addition, the following rules regarding installing the devices and
working on switching cabinets and the notes on the individual modules.

Programmable controllers of the SIMATIC $5-90U, S5-95U/F and S5-100U
range must be installed in electrical equipment rooms in closed housings (for ex-
ample, metal or plastic switchboxes).

Programmable controllers of the SIMATIC S5-115U/H/F range must be installed
in grounded, closed metal housings (for example, switching cabirets).

In order to protect the modules from static electrical discharge, operating person-

nel discharge themselves of static electricity before opening switching cabinets or
switchboxes.

Product Information "Notes on the CE Marking of SIMATIC S5'
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Notes on the CE Marking of SIMATIC S5

Notes on the Indi-
vidual Modules

Additional measures are required when using the following modules.

Order Number Moduje Measures Requixed
6ES5 252-3AA13 Closed-loop control module | Signal lines must be shielded.
Apply shield of the AI/AQ lines at the plug connector and on the
shielding bar.
Apply the shield of the tacho lines only on the shielding bar at the
entrance to the cabinet.
6ESS 266-8MA11 Positioning module When using the IP 266, the controller must be installed in a
grounded, closed metal housing.
6ESS 430-8MB11 Digital input module When using the D1 430, the controlier must be installed in a
grounded, closed metal housing.
Signal lines must be shielded. Apply the shield of the signal lines
on the shielding bar at the entrance to the cabinet.
6ES5 385-8MA11 Counter module
6ES5 453-7LA11 Digital output module ) ) . ) ) )
6ESS 454-7LB11 Digital output module Signal lm‘as must be shielded. Apply the sher.d of the signal lines
— on the shielding bar at the entrance to the cabinet.
6ESS 432-7LF11 Digital input/cutput module
6ES5 482-7TLF21 Digital input/output module
6EW1 380-4AB01 Load current supply module | A filter must be instailed in the supply cable (SIFI C,
’ B84113-C-B30 cr equivalent).
Updated Technical  Contrary to the information in the “General Technical Specifications’ of the
Specifications manual, the EMC specifications listed below apply for modules bearing the CE

marking.

The specifications are only valid for devices installed in accordance with the

installation guidelines named above.

Electromagnetic Compatibility Specifications Test Values
Immunity to static electrical discharge
tested in accordance with EN 61000-4-2 Discharge to air 8 kV
Discharge on contact 4 kV
Immunity to electromagnetic fields
tested in accordance with EN V 50140 (amplitude-modulated HF) 80 10 1000 MHz
) 10 Vim
80% AM (1kHz)
tested in accordance with EN V 50204 (pulse-modulated HF) 900 MHz
10 V/im
50% ED, 200 Hz repetition frequency
Immunity to fast transient bursts
tested in accordance with EN 6100044
Supply lines for 120/230 V AC 2kV
Supply lines for 24 VDC 2kV
Signal lines (/O and bus lines) 2kve*
Immunity to high frequency 0.15 1o 80 MHz
tested in accordance with EN V 50141 w0V
80% AM (1kHz)
Source impedance 150 Q
Emitted interference
tested in accordance with EN 55011
Emission of electromagnetic fields Limit value class A, Group 1
Emitted interference over supply cable Limit value class A, Group 1

*  Signal lines that are not used for process control, for example, connections to external printers: 1 kV

Product Information 'Notes on the CE Marking of SIMATIC S5
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Notes for the Machine Manufacturer

Introduction

EU Machinery
Directive
89/392/EEC

Electrical Equip-
ment of Machinery
in Accordance
with EN 60204

The SIMATIC programmable controller system is not a machine as defined
in the EU Machinery Directive. There is therefore no declaration of confor-
mity for SIMATIC with regard to the EU Machinery Directive 89/392/EEC.

The EU Machinery Directive 89/392/EEC regulates requirements relating to
machinery. A machine is defined here as an assembly of linked parts or com-
ponents (see also EN 262-1, Paragraph 3.1).

SIMATIC is part of the electrical equipment of a machine and must therefore
be included by the machine manufacturer in the declaration of conformity
procedure.

The EN 60204-1 standard (Safety of Machinery, Electrical Equipment of
Machines, Part 1, Specification for Generzl Requirements) applies for the
electrical equipment of machinery.

The table below is designed to help you with the declaration of conformity
and to show which criteria apply to SIMATIC according to EN 60204-1
{as at June 1993).

interfaces

EN 60204-1 Subject/Criterion Remarks
Paragraph 4 { General requirements Requirements are met if the devices are mounted/
installed in accordance with the installation guidelines.
Please observe the explanations in ‘“Notes on CE
Marking of SIMATIC S5” in this respect.
Paragraph 11.2 | Digital input/output Requirements are met.

Paragraph 12.3 | Programmable equipment | Requirements are met if the devices for protection of

memory contents against change by unauthorized
persons are installed in locked cabinets.

Paragraph 20.4 { Voltage tests Reguirements are met.

Product information ‘Notes for the Machine Manufacturer’
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P 252 Supplement to the IP 252 Manual

Supplement to the IP 252 Manual,

® Amendment/corrections to the IP 252 Manual, .

However the following retentive da
of the IP:
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SIEMENS

SIMATIC S5
IP 252 General-Purpose Closed-Loop Control Module

Operaiing Instructions Order No.: GWA 4NEB 811 0480 - 02b

Fig. 11 General-Purpose Closed-Loop Control Moduie
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1. Qverview

11 Using the module within the S5 System

The IP 252 module is a general-purpose closed-loop control
moduie which can be configured for dedicated applications
by inserting a memory submodule. The 252 intelligent I/O mo-
dule can be inserted into the subracks of the U range of pro-
grammable controllers {S5-115U, $5-135U with R processor
and $5-150U). It can be used with these programmable con-
troliers as a part of the SIMATIC S5 system.

Used in this way, it can be networked via 8 CP communica-
tions processor to a central operator communication and mo-
nitoring system {e. g. CP 526, DIMOS) or via another CPto a
higher level bus.

Configuration, parameter assignment and also start-up can
be carried out using the PG 615/635/675/685 and 695 pro-
grammers in conjunction with the COM 232 or COM REG clo-
sed-loop control oriented operating systems. The program-
mers provide easy-to-use menus for these tasks.

The software interface between the logic program and the
closed-loop control program is handled by & function block
(FB). The data to be transferred between the CPU and the IP
are defined in this block.

Local area network {e. g. SINEC H1)

<

Pragrammable
controilers:

i

= >

i

M5 UPC ERETES

135 U/RPC
150 U PC

\4’\
e - -
Qpetator commur.-

uxnansmﬁgsummmg
me———, g
F 526

Logic control

Closed-loop control
IP 252

Structuring

Parameter
assignment

Startup

Fig. 1.2

Userprogram:

Program
biock (PB)

S

Fig. 13

Tl —

1\

PSU [CPUFCP. | 170 CR.

1P 252

i
L

Standard software: Closed-loop cantrol settware:

Function
block (FE)

[f=xrd
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1. Overview

1.2 Description of the Configuring Principle

The IP 252 is a closed-loop control module which can be

configured for dedicated tasks by inserting 2 memory submo-

dule into it. The available solutions for dedicated tasks are re-

ferred toin the following pages as controller structures, These

structures consist of individual functions such as speed con-

troller, ramp-function generator, etc., which are connected up

to form controllers for specific tasks as required. There are

two memory submodules available with the foliowing controi-

ler configuration: .

1. Drive controller structure and standard controller structure
[DR/SR]

MLFB No.: 6ES5 374-0AA11

2.Expanded drive controller structure with seli-setting and
standard controller structure {DRS/SR]

MLFB No.: 6ES5 374-0ABM

Before starting up a control loop, the configuring data for the

closed-locp controllers must be selected by closing appro-

priate software switches during a configuring data program-

ming cycle.

/ Ve
Ve
/ ~ Speed
/ Standard < l:ontroll%
/ controller . -~

5 .
7/ e " Ramp-function _.-
generator - =
=

e
-~

-
-
/ ~ - e ’gpeed i
calculat-lgﬂ —

1P 252 -

—

Friction compensation

Outer loop controller

———
T m—
—_—

- ——
Acceleration
— "
~. Mmodulation
Y

S

.
Controller ™~
output

~

~
~

Limit >
\signalling
N

™~
~

G033

Fig. 1.4
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2. Instructions for the IP 252

2.1 Description

211 Application

Digital closed-loop control systems are growing in significance alongside programmable controllers in the field of autemation. For
this reason, the IP 252 general purpose closed-loop control module was developed for use in fast closed-loop control applications.
it can be used with the U range of programmable controllers {85-115U, S5-135U/R processor and $5-150U). The IP 252 is one of a
range of independent processor modules, which are modules that carry out their functions autonomously without using main CPU
resources to any appreciable extent.

The closed-loop control module is available in compact design, so that it can be inserted in the 55-135U and $5-150U pregramm-
able controllers. For use in the $5-115U programrmable controller, the IP 252 must be inserted into an adapter casing.

2.1.2 Principle of operation

21.21 General

The IP 252 interface processor module is used for solving fast closed-loop control tasks in the SIMATIC S5 automation system. It
can execute up to eight control loops in parallel without using any CPU resources. With this module, much faster control loops can
be processed by the SIMATIC system. The IP 252 cuts the shortest sampling time for other products from the previous figure of 100
ms down to 4 ms, which makes fast closed-loop controls such as in drive controls possible.

i more contrel loops have to be processed than can be executed by one module — the number of executable controliers permodule
depends on the requirernents which are placed on the sampling time and the range of functions of the control system — then several
IP 252 modules can be operated in one central controlter. The number of ciosed-loop control modules which can be used in the var-
ious programmable controllers differs. Four IP 252 modules can be inserted in either the 55-135U or S5-150U programmable con-
troller. In the 85-115U PC, the maximum number depends on various factors. If the §5-115U is operated without fans, then two IP
252 modules can be used, with fans four are possibie.

The {P 252 module has eight analog inputs and eight analog outputs as well as an input for an incremental speed sensor. If ad ditional
analog inputs and outputs are required, analog modules can be used. The IP 240 module provides further digital pulse inputs. Up
to two digitsl tachogenerators, whose pulse trains can be conditioned by the IP 240 to produce an actual speed value, can be con-
nected.

As a special case when used in the 85-115U, the IP 252 can access the analog input/output modules in the same subrack directly
without gaing via the CPU. If one wants to make use of this special case, then the number of IP 252 modules which can be usedin
the central controller ever with fans is limited to three.

The 1P 252 is a general purpose ciosed-loop control module which is configured for certain tasks by inserting a memory submodule.
Special solutions for any dedicated tasks are referred to below as structures.

Fig. 2.1 shows the IP 252 used as a drive controller. The CPU
of the programmable controller carries out the sequential and
iogic control and the IP 262 carries out the closed-loop drive
control. The output signal from the control module has a
range of —10 ... +10V. This signal represents the current set-
point for the external current controller, which is housed to-
gether with the power section in a separate unit {e. g. SIMO-
REG).

Go3s

For operator communication and monitoring of the controlier, =
the user has available to him the 615/635/675/685 and 695

10V
programmers with the corresponding COMREG software. c"m':;:mm“er
User-friendly configuration and parameter assignment of the and Motor
universal IP 252 cloged-loop control module is possible with Pawerstage
these programmers.,
Standard function blocks are available for transferring the fol- N
lowing data between the control module and the S5 central =
processor: : PGE1s
— Start/stop commands Fig.21 Drive controlier with $5-115U
— Setpoints

— Binary variables
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2. Instructions for the IP 252

21 Description

21.2.2 Hardware architecture of the [P 252

The ciosed-loop controller is a double-width module in dou-
ble Eurocard format. |t consists of an analog and a digital
card. The block diagram is shewn in Fig. 2.2.

The closed-loop controller and its associated functions are
executed by the 16-bit 80186 microprocessor. The processor
section has an interface for a memory submodule, which can
be plugged in at the front. The submodule is a mixed memory
type with 32K bytes EPROM and 8K bytes EEPROMY}. The clo-
sed-loop controller structures, i. e. the firmware of the control-
ter, are stored in the EPROM of this submodule. The configu-
ring data entered during the configuration and parameter as-
signment ¢ycle with the programmer are stored in the
EEPROM of the memory submoduie.

The processor section contains its own programmer interface
for connecting up the programmer. Other interfaces connect
the digital section with the backplane bus and the analog sec-
tion.

The analog input/output section contains eight analog inputs
and eight analog outputs. A 25-pin Cannon connector in the
front panel is used for connecting up the input/output lines via
a mating plug-in terminal box. The incoming and outgoing
wires can be connected up to the screw terminals in the termi-
nal box. Each of the eight analog inputs can be supplied with
+/-10V from a signal source. Higher voltages should be re-
duced to +/—10V using an external actual value conditioning
circuit. The first input is an exception as it can accept a maxi

Processor
segtion

Anaiog
secticn

¢ SIMATIC S5 (Backplane) bus >

1T .
i ]! = \
! S5Bus rammer 1 Programm
; interface fntidg'iace - regramme

!
T 30786 ] j 1
b IMicro- l
1 processor| Joreen Controller structure
{ - Menory
[ i [E5H0Mi jsubmodule
H . Yoene
b -  Configuring
4 [ data
1 !
' !
|
} [ - Anai Digital El
i P naiog- igitals
1 d:i:se?:ﬁon te-digitai ho-analog |
1‘ conversion onversior }
! I . J
B n T
Inputfor digital Banalog 8 analog
speedcontroller  inpuls outputs

Fig.2.2 Block diagram of the IP 252

mum input voltage of 200V, which is then reduced to +/—10Vin the terminal box. This input can be used for instance for connecting
up an analcg tacho-generator (see Section 2.1.3.1.5). The inputs are equipped with suppression networks for protection against cur-
rent and voltage spikes and against overvoltages (up to +/—24V).
The eight analog outputs have a voltage range of +/—10V at a maximum current of 5 mA. in order to protect against static dis-

charges the outputs are equipped with suppression networks.

When using the IP 252 as a drive or position controller, an additional input for connecting a digital tachc-generator is avaliabie in
the module. The tacho-generator is connected up via a 15-pin Cannon connector (see Section 2.1.3.1.3).
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2. Instructions for the IP 252

2.1 Description

21.3 Construction

The module is a compact type and therefore can be plugged
into the $5-135U and $5-150U programmable controliers.
When using the 55-115U, the IP 252 must be inserted into an
adapter casing.

Afanis generally not required when using the IP 252 controller
module.

The front panel contains 2 receptacle for the memory
submodule {X3), a 15-pin socket for connecting up a digital
tacho-generator (X4), a serial interface for connecting up a
pregrammer (X5}, a 25-pin socket for connecting up the ana-
log inputs and outputs via the terminal box (X6) and variocus
control and indicating elements {operating mode switch for
RUN/STOP, LEDs for operating mode indication and measu-
ring sockets).

Backplane bus connectors (X1, X2) are located at the back of
the module for connecting up to both backplane bus PCBs.
The construction of the IP 252 is illustrated in Fig. 2.3.

2.1.3.1 Interface assignments

Memary submoduie X3

Tereniral block

Backplane bus connector X1

Processor card

Peripheral card

Digital tacho-g tor (X4}

|

RUNLED
STCP LED
FAULTLED

Measuring socket 1
Measuring socket 2
Ground for measuring sockets

Anslog inputs/outputs X6

pd

/

Fine adiustment forIN O ;
0..30VDC, 0..330VDC, 0..250VDC)

Programmer interface X5

Fixing
STrews

Connectors for IN O (max, 2x0.75 mm? screened)

Connectorsfor IN1 . IN7 and QUT ... QUTT
{max. 24AW(E 26 screened)

G030

Fig. 2.3 Construction of the iP 252

In the foliowing sections, the interfaces of the IP 252 are described in detail. These are:

— Backplane bus connectors X1, X2)
— Usermemory (X3)
— Interface for connecting up an
incremental encoder (X4)
— Serial interface forthe programmer (¢5)
~ Analoginputs/outputs (X8)




2. Instructions for the IP 252

2.1 Description

21.3.11 Bus connectors X1, X2

Both 48-pin backplane bus connectors of the 2 series form the interface between the [P 252 and the SIMATIC 55 {backplane) bus.
The signals comply with the “$5-bus specification”

Backplane bus connector 1 Backplane bus conrector 2
d b = d b z

21 +5,2v 1 M I +5V 1 21 I M 1 +5yv I
1 -1 I—— 1 I~ I— I -1
41 URATT I 1 1 41 1 1 1
I I P I I———— e [——— I I
61 ADEIZ 1 ADEO 1 RESET 1 &1 1 1 1
I——~—- I I- I I—m———— I I I

81 ADE13 I ADE1 I MEMR 1 &1 1 1 I
I—————— 1 I- I I -1 1 1
101 ADB14 I ADE2 I MEMW I 101 1 1 I
1 -1 I- I I I——————— I————e I
121 ADER1S I ADE3 I RDY I 12 1 1 1
I—— I——————— I—— I I——— I 1 I
141 TRA I ADE4 I DED I 141 I 1 NAU I
1 —1I- -I- --1 Imoe—m——— I 1 I
161 I ADES I DRt I 161 1 1 EBAU 1
R Iwe————— m— I I--— I 1 I
181 I ADB& I DEZ I 181 I -1 HOLDAXI
e R T ———— I I——— 1 —l————— I
201 I ADE7 1 DB3 I 201 1 1 HOLD I
T e L I——————— I I I— I I
221 1 ADEB3 1 DB4 1 221 T#DSn I 1 I
Rt b | -1 I —=1 I 1
241 I ADBY I DBS I 241 I I 1
I- I- 1 I I- -I-— -1 I
261 I ADE10 1 DERé& I 261 1 R*DSm I 1
i— I I- I I I I— I
za1 1 ADB11 I DR7 1 2381 I 1 1
I -1 I- I I I I I
a0 I ERASP 1 I 301 T M24V I MLV 1
I-—————— T I I -1 1
321 I M 1 1 321 I M I +24V 1

Fig. 2.4 Pin assignment of the bus connectors X1 and X2




2. Instructions for the IP 252

21 Description

21.3.1.2 Memory submodule X3

isi i ionyi bmodule shown in Fig. 2.5. This module
his interface (48-pin DIN 41612 connector, range c short ver_s:on) is used for the memory sul le sh
Ioﬁtg}ns the r(:ontFr)oller structures in the form of firmware in a 32K bytes EPROM and the configuring data (such as structure
switches, controller parameters ete.) in an 8K bytes EEPROM.

C b a

1T A13 1 M I +5V 1
I I I I
2 A1 I A2 I A3 I
I-——— e R
Al A4 I A% 1 A s I
1 -1 I- I
41 A7 I A8 I A9 1
I e -1 I
51 Al10 I A1l I A1 1
I -1 I 1
&I Als I AlS T RD I
I———— e I- -1 I
71 AWR I D& I D9 1
Im—m———— I-—— I I
& D10 I Dit I Di? I
I -I-- -I- I
9I DiI3 I D14 I D15 I
I~ I- -I- I
10 DO I B1 I D2 I
I—- I Im——mmme 1
111 D3 I D4 I DS 1
I- I-— -I- I
121 D& I D7 I K1 1
I ~1 1 -1
131 TSI 1 1 K2 1
Jommre I-——- I- I
141 C8F 1 G8& 1 K3 1
Fig.2.5 Memory submodule = ————— I 1 T
151 IPSWbusyl K 4 1
I— -I I 1
161 +5v 1 M I W3 1

Fig. 2.6 Pinassignment X3




2. Instructions for the IP 252

2.1 Description

2.1.3.1.3 Digital tacho-generator input X4

If required {e. g. for speed control}, itis possible to connect up an incremental encoder (digital tacho-generator) via a 15-pin socket to
the pulse detection circuit of the |P 252. The utilization of the pulse acquisition module is projected during configuring with the pro-
grammer (PG 615 or PG 675). The exact assignment of the interface for connecting up the incremental encoderis shownin Fig. 2.7.

Sensors providing two pulse trains displaced by 90°, a reference track and the relevant inverse signals can be connected.

1 A TrackA
2 MoV internal ground
’ 3 /B Track /B
4 R Reference track i
5 +5V
6
7
g
9 JA Track /A
10 B TrackB
11 M5V Internal ground
12 /R Reterence track /R
13
. +5V
15 w Warning track

Fig. 2.7 Interface for RS 422 incremental encoder




2. Instructions for the IP 252

2.1 Description

2.1.3.1.4 PG interface X5

The 15-pin socket assignment shown in detail in Fig. 2.8 is the interface between the IP 252 and the programmer.

1 MEXT External ground
2 TTY IN~ Current input
3 +5.2V
4 +24Y i
5 Ground internal ground :
6 TTYOUT+ Current output
7 TTYOUuT- Current output
8 MEXT External ground
9 TTYIN+ Currentinput
! 10 M24V Earthfor24V

1" 20mA Current source for transmitter

12 Ground Internal ground

13 20mA Current source for receiver

14 +5.2v

15 Ground Internal ground

Fig.2.8 Programmer interface

2.1.3.1.5 Analog inputs/outputs

Up to eight analog input and eight analog output signals can be connected via the terminal box (see Fig. 2.9) to the 25-pin socket

on the controller module. Each of the eight inputs {IN O+ ..

-IN7+) contains its own ground connections (INO— . . . IN 7—) whereas

the eight analog outputs (QUT O+ . .. QUT 7+) are connected to the ground of the IP 252 (M5V).

The analog inputs and outputs are normalized to 10V = 100%. The actual speed value from the analog speed controller can be ad-
justed to 10V. The coarse adjustment is carried out using jumpers on the terminal block and the fine adjustment using a multi-turn
potentiometer, which can be accessed from the outside of the terminal box. The maximum permissible tacho-generator voltage the-
refore lies intherange 0. .. 200V DC depending on jumpers A . .. F.
Table 2.1 shows the relationship between the jumpers and the maxirnum permissible tacho voltages,

Tachovoltage Insertedjumpers Fine adjusiment Filter
width time constant
O... 10V E / 300us
0... 30v D,F R8 1.5ms
0... 70v CF R8 1.5ms
; 0...130V B,F R8 15ms
' C...200v AF R8 1.5ms

¥

Table 2.1

Adjustment of the enceder voitage on the terminal block

The input impedance and therefore the smdothing time constant of the actual speed value detection circuit is there-
fore dependent on the jumper configuration. The standard configuration is with jumpers A and F inserted,

27



2. Instructions for the |P 252

2.1 Description

The actual armature current detection shouid be carried out via terminals KI.3 and K1.4, since itis possible to effectively smooth out

the harmonic componenis at these terminals. Jumper G removed and jumper H inserted produces a smoothing time constant TGL
= 10 ms.

All the other analog inputs have a smoothing time constant of 300 ©s.

Kl.é INO +
E
X6
— __xwinsp|l | 12
RS V1 i
K8 & '
BZY97C12 |
Kt 1IN vz :
o 0- KVINMD : 13
1
1
KI4MN1 4 — — 1 kvins ! 10
3
R7 R6 :
22K 22K :
KLGINT- Kvnmt L 11
KIS o IN2- i 9
KL6 o N2+ H 8
¥
I
KI7 o IN3- i 7
K8 N3+ ! 6
° :
Kl o—N4- 15
1
K10 INd+ i 4
G 1
KL o INS- R
KL1Z o INSs I
1
KLT3 oy ING- i 15
K1 L ING4 p 14
[
. . . '
The terminal block is the interface KL1S . iN7- L47
between the analog inputs/outputs < i
of the IP 252 and the 1/0 devices. KB o N7+ " 16
]
The relationship between the chan- KT o OQUTT7+ , 25
nel numbers, which must be speci- KLIB o OUTE+ (24
fied when generating a closed-icop :
controller structure with the pro- K19 o OUTS+ 23
grammer, and the terminal designa- K20 . OUTas '
tions on the terminal block, is given o T
in Fig. 2.9. For example INO+ and K21 OUT3+ o2
ING~- on terminats KL1 and K1.2 spe- s o ™o
cify channel no. 0. K22y OuT2+ .
]
K23 o OUTis+ 119
3
Kl.24 OUT0+ 118
C t
L
Ki2s OUTGND o
C 1
i
L]

Fig.2.2 Circutt diagram of the terminal block
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2. Instructions for the |P 252

21 Description

2.1.3.1.6 Measuring sockets (M1, M2, M—)

The two measuring sockets M1 and M2 with the corresponding ground wires M— permit the analog measurement and recording of
any two selectable variables (e. g. controlier deviation and manipulated variable). The assignment of the measuring socket to the
required variables is possible at any time during operation with the programemer. The measuring socket to be used must be specified
during the configuring run during struciure configuration.

2.1.4 Recommendations for installation and start-up

The following measures are recommended for protecting the IP 252 against electrical and magnetic interference via the analog in-
puts/outputs:
— All signal sources and loads must be connected via shielded cables.
~ The leads, including their shielding, must be connected to a terminal block.
- Ashielded, multi-core cable runs from the terminal block to the terminal block of the 1P 252
The cable for the actual speed value (200 V max.) should be run externally.
— The cable shieids must be connected to the ground of the programmable controller via the terminal block.
— The shields of the analog input/output cables must be connected radially to the central grounding point in the immediate
vicinity of the terminal block.
In the case of the 55-135U and $5-150U programmable controllers, the [P 252 closed-loop controller madule is plugged into a suit-
able mounting location which connects it to the backplane bus. When used in the $5-115U programmable controller, the IP 252 must
be inserted into an adapter casing, which is then attached to the subrack of the $5-115U,
To avoid erroneous addressing of the module, an interface block number should be assigned to the I[P 252 in the SYSID function
immediately after “power on” which is used to address the module from the CPU in all subsequent operations.
After switching the power supply of the programmable controller “on”, initially both red LEDs on the IP 252 lightup and the self-test
on the module is initiated. After successful completion of the self-test routine the fault LED extinguishes; the module waits in the
STOP state.
The IP 252 can be switched to the RUN state by moving the mode selector switch from the “STOP* position to the “RUN* position.
If the fault LED does not extinguish after the self-test, then the programmer (e. g. PG 615) can be used for determining the cause of
fault (see Section 4.5).
If the actual speed value is to be acquired via an anzlog tachogenerator, then the tacho voltage must be initially normalized to the
+/—10V rated voltage with the voltage divider in the terminal box (see Section 2.1.3.1.5).
When the module is connected up to the programmable controller and the inputs and outputs, then the individual control loops
which are to be executed in the 1P 252 can be configured. This means that the required structure and parameters are entered using
a programmer (see Sections 6and 7).

2.5 Technical specifications

2151 Environmental conditions

Degree of protection : IP20
Permissible ambient temperature : Dtob55 °C
Transport and storage temperature ;. —40t085 °C
Humidity rating F (DIN 40040) 1 < 75% humidity, average annual value
for <35 °C, no condensation
Mechanical stress :  Canbe mounted on fixed equipment not free of vibrations
— Vibration IEC68-2-26 : 10...57Hz015mm
57...500Hz2g
—Shock IEC 68-2-27 : 30g/18ms, semi-sinuscidal

2.15.2 Mechanical specifications

Printed circuit board format Double Eurocard format 160 x 233 mm
Front panel width 40.4 mm
Adapter capsule (42.5x 177 x201)mm
Weight
Backplane bus connectors
(£S5 902, series 2, 48-pin) 2
Front panel connector
{socket, D-Sub, 15-pin) 2
Front panel connector
{socket, D-Sub, 25-pin) 1
Operating mode switch RUN/STOP
LED display elements 3
RN (RUN}
ST (STOP)
F (FAULT)

2-g



2. Instructions for the IP 252

2.1 Description

2.15.3 Electrical specifications

Dissipation
Microprocessor
Processorclock
Memory
Module EPROM
Memory submodule EPROM
Module RAM
Memory submodule EEPROM

Analog section

Analog inputs
Input signal range
Saturatedrange
Number ofinputs
Inputresistance, channels 0-3and 7

channels 4-6

Input filter time constant
Digital signal representation
Conversion mode
Conversion time
Conversion time for 8 inputs with
command execufion cycles
Permissible voltage between input
and central ground point (destruction limit)
Permissible voltage between (+)
input and (—} input (destruction limit)
Permissible voltage between reference
potential of a non-floating encoder and central
ground
Basic error limits
Operating error limits {0 *C 1o 55 °C)

Analog outputs
Output voltage range
Number of outputs
Burden, channels 0 -6
channe!7
Digital signal representation
Short-circuit protection
Short-circuit current, channels 0 -6
channel 7
Reference voltage of the analog cutput signals
Basic error limits
Operating error limits
{0 *Cto 55 °C)
Cable length
Supply voltage (serial interface)
Rated value
Supply voltage (logic)
Rated value
Supply voltage {PG 615)
Rated value
Current consumption

=10V

=10V

+ 5V
+ 24V
Module width (1 SPS = 15.24 mm)

Pulse input
Measurement input type
Counterrange
Inputvoltage for the tracks
Supply voltage for the encoder
input frequency
Operating modes

12.9Wmax.
tAPx 80186
8 MHz

2x 8Kbytes
2 x 32K bytes
2x 8K bytes(backup)
1x BKbytes

=10V
+ 1125V
8
>10M
1M
0.3ms
11 bits with additional sign bit
stepwise approximation
30us

560 us

max.24Vor75Vformax. 1msand 1: 20 duty cycle
max. = 35V

max.+ 1V

*0.06%
*017%

+1LSB
+1LSB

=10V

8

=3.3K

=05K

11 bits with additional sign bit
Yes

approx.25mA

approx. 35 mA

Module ground (low resistance connection to subrack)
+0.05% =+1LSB

+01B% +1LSB

max. 200 m (screened)

24V

20V-30V

+ 5V

475V-5.25V

+5.2V

4.95V-545V

max. 2.3A

max. 60 mA

8/3 SPS (£ 2 mounting locations)

incremental
010 32767

TTL levels from line drivers, type SN 55114
+5V

max. 200 kHz
2 pulse trains, 90° shift, 1 zerc pulse
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3. Brief Programming Instructions

3.1 The Configuring Principle

These brief programming instructions describe the generation and start-up of control loops with the 1P 252 ciosed-loop control

module. Familiarity with the operation of the programmers used is assumed. The various input options (off-line/on-line) are not de-
scribed further.

The PG 615, equipped with the special operating system for the |P 252:
COM 252 automatically displays the menu after switching on the power supply: “Default: bus access Y/N” (see Section 6.2.1).
After answering this question and pressing the execute key, the basic menu is displayed where, forexample, the operating modes
“Input”, "Output”, and "Controller test” can be selected.
Hthe PG 615 is connected to the [P via 2 PG cable, then the PG is supplied with +5. 2then the IPis operated from an Sb-115U PC.
H an S5-135 U PC oran §5-150 U PC is used, an external power supply {+5.2 V) is required.

If a PG 635/675/685/635 programmmer is used, the COM REG diskette is required.
The programming package for generating control-loops with the IP 252 is then called up with: 85
After the COM REG package has been selected with the aid of the cursor, and soft key (function key) F1 is pressed, a menu with

defaults is displayed. After pressing the "Finished” soft key, the basic menu appears in which the operating modes “Input” etc.
can be called up using the soft keys.

3.1 The configuring principie

The programming and observation of 2 control-loop is carried out in 8 steps using the programmer:

1) Selection of the controller structure and assignment of a control loop number
The following structures are available
~ DR (drive controlier see, Fig. 9.1)
— SR (standard controller see, Fig. 9.2)
~ DRS (expanded drive controller structure with self-setting, see Figure 9.3}
The control loop to be generated with the selected controlier structure is assigned a number from 1., . 8. This means that up
to 8 drive and/or standard controllers can be operated in paraliel on an IP 252.

2) Selection of all required functions

The functions of a control loop (e. g. ramp-function generator, PID controlier etc.) are selected by closing configuring
switches. This occurs in the "configuration rua®. A configuring switch ¢an only be modified in the “Input” and “Qutput” mo-
des using the programmer.

3} Selection of the sampling time

The selection of the sampling time is always a compromise between a quasi- contmuous assumption for the control loop on

the one hand and the processor loading on the other.
Lenger sampling times reduce the processing load on the processor of the IP 252 and allow the paraliel operation of more
control loops with one IP 252. However this also casuses a slight degradation of the control system in terms of dynamic re-
sponse and re-tuning of the controlling parameters to a specified performance criterion {¢. g. max. 5% overshoot for set-
point changes) may be required.

Recommendation for the selection of the sampling time:
in order to use the well known analog assumptions for digital control loops {e. g. for selecting the controlier parameters
according to the symmetrical optimum principle), the sampling time cannot be too long.
Experience shows that a sampling time of approximately 1/10 of the time constantT aore Which determines the step re-
sponse of the closed control-loop, produces a controller response comparable W|th an analog control loop:

1
T= 1' OTRK, dom

The shortest sampling time Ty = 4 msec loads the processor of the IP 252 to such anextent that only one drive or one standard
control loop is possible without overloading the processor.

H such an averloading of the processor occurs (for instance through the quasi-paraliel operation of two drive controilers
with Ta = 4 msec or 2 controliers with T, = 8 msec and 1 controller with T, = 4 msec) the operating system of the IP 252

automatically increases the sampling time temporarily to the next higher value. This ensures trouble-free further operation
of the control loops even in extreme cases.

The processor loading is displayed (in %) on the screen, as soon as the entry of the sampling time is concluded.

The foliowing sampling times can be specified: T, = 4/8/16/32/64/128/255/312 msec, 1/2/4/8/16/32 sec.
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3.1 The Configuring Principle

4) Selection of the controller response
The following Yes/No guestions have to be answered:

5)

6)

n

m

If the control loop is not executed, then the outputs are at "0": Yes/No

"Yes” means that a disabled control loop has zero as its manipulated variable (m. v.).

"No” means that, as soon as a control loop is disabled, the last calculated manipulated variable continues to be output. The
enabling or disabling of a controtloop is carried out with the programmer using the “Special functions” menu in the sub-menu
"Qperating mode” (Instruction Manual: Section 6.2.6.1).

This question should only be answered with “No” in applicaticns where a ramping or a crossing of a limit value by the con-
trolled variable (e. g. speed or temperature) is not possible or does notiead to damage. (For detailed description see Instruc-
tion Manual, Section 6.2.2.6)

Automatic warm restart after "Power on” required: Yes/No

This question determines whether after a power failure of any duration, the IP 252 should automatically enter the “Run”
mode after the power has returned and continue with the processing of the control toops. This assumes that the P 262 was
in the RUN mode before the power failure.

if “No” is selected, this control loop is no longer executed after a power {ailure regardless of the previous state, the control
lcop is disabled.

Furthermore, if this question is answered with "Yes”, then question Il must glso be answered,

(Detailed description see Instruction Manual, Sections 4.7 and 6.2.2.6).

) The warm restart criterion is considered: Yes/No
The warm restart criterion refers its decision criterion to the control deviation x,, before and after the power failure. As a
guide to the duration of the interruption, the following start criterion is used:

*
I xD,new—xD,oIdI < 025 ! W::th:!I
where:
Xy .w 18 the control deviation after the power failure

X, .q 18 the control deviation before the power failure

w ., isthe setpoint before the power failure

If the question was answered with “Yes” and the criterion is fulfilled, then the conclusion is drawn that the interruptionis only
of short duration as the actual value has not distanced itself too far from the setpoint. In this case the old previous values
are used for the caiculation {e. g. manipulated variable) and the control loop is executed.

In the other case (I)(D rew = X5 o > 0-25 " 1w, 1} the previous values of all functions are reset and the control loops are then
executed further. This case corresponds to a "cold start” of the controller.

(Detailed description see Instruction Manual, Sections 4.7 and 6.2.2.6).

If this question was answered with "No”, then a cold restart of the controller is always carried out, provided that warm re-
start was selected and the module was in the “RUN* mode before the power {ailure.

Specification of dimensions for dimensioned variables (only for the standard controller structure}

Limiting values, setpoint upper limits etc. of the standard controller configuration can be assigned any desired dimension. This
dimension consists of max. 6 ASCl] characters.

The range limits must then be entered in dimensioned absolute values e. g.:

0% = 10.50 (dimension)
100.00% = 68.4Z {(dimension}

Note: The number of digits after the decimal point must be the same for both values.
The vaiues entered for 0% and 100% determine the coordinates of a straight line. In this way the range of values for —100% . . .

0.

..+ 100% of the dimensioned variable is specified.

(For detailed description see Instruction Manual, Sections 4.4.3and 6.2.2.7).

Assigning parameters to the selected branches and functions

Ali selected functions and branches of the controller configuration must be assigned the required parameters by making corre-
sponding entries on the programmer.

In

Parameters are for instance the controller amplification K, smoothing time constants, as well as analog input/output chan-
nels and measuring points within the controller structure (e. g. setpoint to ramp-function generator).

put formats on the PG:

—Time formats (. g. controiler integral-action time T, )

The units msec, sec or h. min are selected by pressing a soft key and then the numerical value is entered.
The foliowing time ranges can be selected on the programmer:

01 ... 9999 msec
0.001...9999. sec
00.01... 59.5%h.min

Percentage values (e. g. setpoint)
The input/output is carried out using fixed decimal peint.
Input range: =0.01% ... £ 100.00%
Cutputrange: =0.01%...%200.00%
The number range of = 100.00% corresponds to a voltage range of £ 10V at the analog inputs/outputs. (For detailed de-
scription, see Instruction Manuai, Section 4.4).
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3.1 The Configuring Principle

All parameters, except for input/output channels, can be modified not onlyinthe “Input” and “ Output” operating modes but
also in “Controller test”. Therefore one can intervene in a running control loop, which maskes for example the tuning of the
control loop or the entry of a new manipulated variable limit possible.

The assignment of analog channel numbers to the A/D or D/A converters shown in the controller structure diagrams (Fig. 9.1 to
Fig. 9.3) is carried out as foilows:

Forinstance, in Fig. 9.1 {drive controller structure)

of the terminal block.

This determines in this example that the controller out

in the terminal block (see Table 3.1).

, DAC 2 of branch 1 is assigned to channe! no. 3 corresponding to the wiring

put (manipulated variable) is available via terminals 21 (+) and 25 (ground)

Terminals Analoginputs (ADC) I Terminals Analog outputs (DAC)

E:? ? t Input channel ne. 0 Eggg 7 Outputchannelno. 0
I::: ; t Inputchannel no. 1 E:ﬁgg t Outputchannelno. 1
'IT'::: g 1' Inputchannelno. 2 E:zgg t Outputchanneino. 2
E:m g i Input channetno. 3 3%;2%; i Output channelno. 3
%:2 Tg i Input channel no. 4 E:g%g t Output channel no. 4
.T.::ﬁﬁ i Inputchannelno. 5 g::::;g i Qutputchannelno. 5
;Z:g;g i inputchanneino. 6 :::Z;:;g : i Outputchanneino. 6
:::::ﬁlg i input channelno. 7 %::;75 i Outputchannelne, 7

Table 3.1  Relationship between the input/cutput channel nos. for which parameters have to be assigned and the terminals in the terminal black

It more than 8 ADCs or more than 8 DACs are required per IP 252, then it is possible 1o access external DACs and ADCs via
direct bus access in the $5-115U.
{For detailed description see Instruction Manual, Sections 2.1.31.5 and 4.9).

7) En

abling of control-loops

Before a control loop can be started up, it must be enabled in the PG operating mode " 3pecial functions” in the sub-menu
“QOperating mode®.

Note regarding controi loop enable:

Basically two different meanings are attached to 'Centroller enable’.

- ‘Controiler enable’ within a control loop:

In the drive controller in each of the branches 5 and 9there is a controi algorithm which ¢
ding controlier enable bit is active. This bit can be made active in the PG mode
selected and the RF bitis set to 1 via the PG.

Before a controlloop, which has been assigred a control loop no. between 1.
mode “Controller test”, it must first be enabled for execution.

"Control-loop enable’ or enabling of  programmed control loop.

‘Centrol loop’ in this context means the controller structure selected b

signments.

an only be executed if the correspon-
“Centroller test”, where the branch (5 or9) is

Yy the user with all configuring data and parameter as-

. 8, can start control operaticn in the PG operating
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3.1 The Configuring Principle

The enabling is carried out in the PG operating mode “Special functions” in the submenu " Operating mode”.

Example:
Operating mode on the PG 615:

R1 R2 R3 R4 RS R6 R7 R8
ENABLE N 3 N ] - - - -

This example illustrates the following:

1. Ofthe 8 possible control loops, those with numbers 1, 2, 3 and 4 are aiready canfigured. Which structure (drive or standard con-
troller) is selected cannot be seen from this menu.

2. The control loops 2 and 4 are enabled, i. e. they are executed if the IP 252 is in the "RUN” state. Control loops 1 and 3 are dis-
abled, i. e. they are not executed.

The enabling of the control loop can also be carried out via the PC.

8) Start up of a control icop (“Controfler test”)

After steps 1—7 have been carried out, the control loop can be started up. For this purpose the 1P 252 is brought to the RUN state
using the PG or using the operating mode selector. Starting from the basic menu of the PG, the function “Test” or “Contralier
test” is called up. Then the control leop no. is requested. After thisitis possible to cali up the branches of the DR or SR structure
which have been configured and assigned parameters. Only then can the enable bits, such as, for example, the controlier enable
bit RF in branch 5 of the DR structure, be set. The controller algorithm in branch 5 only begins execution when RF = 1. This bit can
be set or reset either from the PC or from the PG.

The modification of a bit, relay or constant during controller test is carried out by
first pressing the key — in the PG 615 or
the "Force” soft key in the PG 635/675/685 and 695.

The cursor begins to blink and the modification of bits, relays and constants is possible.

A controller structure must therefore be
~- configured,
- assigned parameters,
— enabied in the PG operating mode "Special functions”, and
- the corresponding enable bits must be activated in the PG operating mode ” Controller test”, The last two functions can also
be carried out from the PC.

Only ther. = the seiected controller structure able to control a process {e. g. electric drive).
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3.2 Example for Operating a DC Motor with the IP 252

3.21 System configuration for this example

PG 675 programmer

S5 115 U programmable controller

CR 700-2 subrack

Modules from left to right:

6ES5 951-7LD11, power supply, max. 15 A

BESD 942-7UATH, CPU, version 2, default: NR

BESS5 252-3AA11 1P with DR/SR memory submodule (BESS 374-0AA11)
6ESS5 451-7LA11 digital output module

6ESE 430-7LA11 digital input module

Converter equipment and motor:

4-quadrant static converter equipment

10V current setpoint (actual value) corresponds to an armature current of 244
The nominal moter current is 15A; analog actual speed sensor

3.2.2 Requirements to be met by open-loop control and closed-loop control systems

— Speed control of the motor, current setpoint generation

— Ramp function generator with “Manual” function (with the “Faster” and “Slower” keys}

— Temperature monitoring of the motor with shutdown at excess temperature (motor coasts to a standstill)

- Movement with auxiliary speeds “Setting-up forward” and “Setting-up reverse”; “Setting-up forward” is also used as the base
speed of the drive

— Braking at “Stop”

— Generation of the warning, pause and enable time when switching on the drive

— Switching on the motor field and the motor fan, if installed

— Driving the warning horn

— Driving the main contactor

— Generating the controller enable

— Driving the control lamps for overioad and enable time

- Output of two velocity limit values to the input/output modules

Assigning the current setpoint to measuring sccket 1 of the IP. and the actual speed to measuring socket 2.

I

3.2.3 Preparation of the static converter and motor

— Connect the static converter and the motor
— Optimize current contreller (close the main contactor and bridge the controller enabie)
~ Wire the current setpoint and the actuzl current to the IP, connect the tachogenerator (see Fig. 3.1).
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3.2 Example for Operating a DC Motor wit the IP 252

Fxddop”

043044 Q45 G46Q47

90~

s U
T il ==+
Isem 16245, 1847 185
Q40
:
1y 0
L+
-\[-%-H
5 U 18,7
1]
"~ enabie <" Field
Q4! A 1- €e
N —
CHITE
Iset - Sﬁ.
'actual Curren’r controller and power

— section

Fig.3.1 System configuration

/ Terminal block of the TP 252

=
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3.2 Example for Operating a DC motor with the IP 252

3.2.4 Preparation of the S5 control

I

1

i

Plug the S5 modules and termination connector into the rack.

Select the voltage on the power supply module, inserting the back-up battery if applicable.

Ground the rack and connect the supply voltage.

Wire the inputs and outputs.

Remove the “G” jumper on the terminal block of the IP and insert the “H” jumper; the “A, B, C, D, E, F” jumpers must alsc be
inserted — depending on the tachogenerator used. )

Attach the terminal block to the IP 252, plug in the user submodule, and set the mode selector switch to “STOP”, ’
Switch on the controlier and execute an Overall Reset (hold the switch on the CPU in the “ OR” position and move the Run/Stop
switch twice from the ST position to the RN position).

Switch the controlier to “RUN” mode.

3.2.5 Programming the IP 252

Plug in the connecting cable between the programmerand the 1P 252 and switch on the programmer; insert the “PCP/M Opera-
ting System” diskette in drive 0 and the CEFU diskette (Section 3.2.9) in drive 1.

The operating system answers with “A>". You can call up the $5-DOS system with “B;S5 <CR>".

Remove the “PCP/M” diskette, insert the “COM REG” diskette (Section 3.2.9) and press function key <F7>.

“55-DOS" answers with the available program package. On pressing <F1:> (“Package”) the module menu appears. Press key
“IP 252" and you are now in the defaults form.

In the "DEFAULTS FORM" the operating modes “ON LINE” and “IP 252 WITHOUT BUS ACCESS” are selected with <F8> and
<F3>. <F8> takes you to the main menu.

On pressing <F7> “INFO” and <F4> “SYSID MODULE”, page no. Sisentered. <CR> and <f7> “READY” brings you back to
the main menu.

Now all old controller data of the module must be deleted. To do so, press <F5> “DELETE” and <F4> “DELETE MQDULE”. *is
ingerted as the controlier number. The job is terminated with <CR>.

<Fi> “INPUT" is now pressed and the module is selected with <F4>.

<F1> determines that a drive controller is to be programmed.

Next, the ioop number is determined. 1 is entered and confirmend with <CR>.

Now the controller structure is entered. The required branches are selected with 1. See printout: “ 1. Configuring switch®.
Configuration is terminated with <F7> "READY".

The sampliing time is now selected. 4 ms is entered with <F2> “INPUT” and the time is confirmed with <CR>. After pressing
<F7> "READY", the “Controller action” form appears.

The questions are answered with <F1> "YES” and <F3> “NO” as follows:

When the controller is not being processed, alt outputs are set to 0: YE$

Automatic warm restart after powerup: YES

The warm restart condition is vatid: NO

This is also terminated with <F7>, -

Nothing is entered in the next form. Pressing <F7>7 "READY" again brings you to parameter assignment.

The branches selected during configuration are now called up in sequence and initialized. After entering the branch number 1
and terminating with <CR>, the form of branch 1 “ Controller output” appears. The individual parameters can be found in the
program printont under “5. Parameters”.

< CR> must be pressed every time a parameter is entered. When the last parameter of a branch is entered, the message “End of
list reached” appears. The next branch is called up with the “Enter” key.

After the last branch has been entered, a fist of all branches used appears. <F7> “READY” must now be pressed. This transfers
the controller block to the module.

The “ABORT” key takes you back to the main menu.
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3.2 Example for Operating a DC Motor with the IP 252

3.2.6 Testing the controller block

— Closing the main contactor and bypassing the controller enable (current controller).

Switch the IP 252 to “RUN” mode.

Press <F&> “SPECIAL FUNCTIONS" and the <F7> “CONTROLLER PROCESSING". Then enable controller 1 for processing

with <F1> “YES”. The "ENTER" key brings you kack to the main menu,

Press <F8> “TEST” and enter controller number 1; <CR> takes you to the branch menu.

Branch 5 is selected and terminated with <CR>.

— Now press <F2> ,FORCE". Set the "Controller enable” parameter from 0 to 1 and confirm with <CR>_ important note: the
drive may already have started to rotate siowly.

— Now press the “ENTER” key three times. The following parameters must be changed in branch 8:
"Setpointenable” 1
"ADC/Key” in 1
A constant setpoint of 30% must aiso be entered. <F2> “FORCE” must be pressed before every change to a parameter and
every entry must be confirmed with <CR>.

— The drive should now run with 30% of its nominal speed. The speed is adjusted with the spindle potentiometer on the terminal
block of the IP 252,

— The speed controller can now be optimized by disabling and enabling the set-up speed setpoint. For connecting a recorder, the
current setpoint is available at measuring socket 1 and the actual speed at measuring socket 2.

— Branch 6 is called up using <F8>. Now set the “Set-up speed enable” parameter to 1 and then reset it to 0 again.
Te change the controller parameters between step changes in the setpoint, branch 5 must be selected with <F8>. The proportio-
nal coefficient can be changed here and the integral action time can be entered.

— The speed of the motor with the setpoint of 100%, and the operating mode “Setting-up reverse” (creep speed branch 7) should
now be checked.

— At the end of the test, set the controller enable in branch 5, the two parameters in branch 8 and all setpaints to 0. Remove the
jumpers for the main contactor and the controller enabie of the current controller.

3.2.7 Entering the control program

- Connect the interface cable from the IP 252 to the CPU and switch the IP 25210 “STOP”.

— Change the operating system in the programmer and execute a cold restart with the keytock switch.

—~ Now transfer the FB244, FB245, FB247, FB248 and FB249 function blocks {data handling blocks) from the PC to diskette. FB100
(FB:STEU) must also be transferred to this diskette.

— Now write the program onto the diskette (see printout).

— Then transfer all block types individually to the PC. When transferring the function blocks, error message 70 appears and the pro-
grammer aborts the transfer (because the data handiing blocks are already in the $5-115U). However, all the other function blocks
have been transferred before the abort.
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3.2 Example for Operating a DC motor with the IP 252

3.2.8 Information about the control program

— Blocks used
OB1,21,22;
PB1,2, 3;

FB 96, 97, 98, 99, 100, 244, 245, 247, 248, 249; (with the §5 115U}
FB 96, 97, 98, 9¢, 100, 120, 121, 123, 124, 125; (with the 55 35U, R processor)
FB 96, 97, 98, 98, 100, 180, 181, 183, 184, 185; (with the S5 150U)

DB 10, 1%;

— Inputs
18.0 “0" corresponds to STOP (fail-safe)
181 Faster
18.2 Slower
18.3 Setting-up forward
18.4 Setting-up reverse
18.5 Acknowledgement overload
18.6 Warning
18.7 Acknowledgement “Main contactor on”

— Qutputs
Q4.0 Maincontactor on
Q41  Controller enable
Q4.2 Field and fan on
Q4.3 Enablelamp
Q4.4 Overload display
Q4.5 Warning horn
Q4.6 Limitmonitor 8% of max. speed
Q4.7 Limitmonitor 10% of max. speed

— Timers
T10taT17

— Flags
0.0,01,311,31.2,
FB 30, 112, 124,
FW 100 to 110, 114 to 118 and 200 to 213

— Parameter assignment errors are not evaluated by the program.
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3.2 Example for Operating a DC motor with the IP 252

3.2.9 Generating a “COM REG S5-DOS" work diskette
"COMREG”

Make & back-up copy of the “COM REG"” diskette.

“CEFU diskette”

The central functions (CEFU) are located in severail files.
Find the CEFU diskette which contains the following files:

- 85.CMD

— S5KDS02X.CMD
— S5WX000H.CMD
S5WX001TH.CMD
— SSWX100H.CMD
SEXXMOTX.DAT
SEXXMOZX.DAT
SEXXMO3X.DAT
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3.3 Application Example for S5 115U

In addition to the blocks printed out below, FB100 (FB:STEU) and the data handling blocks for the S5 115U {excepting FB 246 and

FB 248) are used. These data handling blocks are integrated in the operating system ¢f the CPU. The data blocks used are not listed.
DB10, length 20 words

DB11, length 20 words.

OBl LEN=23 SEC
PAGE 1

SEGMENT 1

0000 A F 0.0 GENERATION OF RLO FLAG "0

0001 :R F 0.0

0002 AN F 0.1 GENERATION OF RLO FLAG "1"

0003 :5 FO0.1

0004 :

0005 tA F 30.0 COLD RESTART AT F 30.0 =1

0006 :JC FB98 =>» IP 252 MUST BE STARTED

0007 NAME :STP=>RUN

0008 :

0009 tA F 30.1 POWER FAILURE AT F30.1 = 1

000a :JC FEY96 =>» SET IP 252 TO INITIAL STATUS

000B NAME :GRUNDST.

000C - :

000D :JU PB1l RESTART CONTROL,FLAGS FOR FB 100

000E :JU PB2 CALL FB 100

000F :JU PR3 ASSIGNMENT OF FLAGS -> QUTPUTS

0010 P

SEGMENT 2

0611 +:BE

OB21 LEN=35 SEC
PAGE 1

SEGMENT 1 COLD RESTART

0000 tA F 0.0 GENERATE RLO FLAG "0O"

0001 :R F 0.0

0002 tAN F 0.1 GENERATE RLO FLAG "1"

0003 1S F 0.1

0004 :

0005 AN F 30.0 CODE: NO POWER FAILURE

0006 :5 F 30.0 (F 30.0 = 1) FOR PBS9

0007 :

0008 :JU FB99 IP 252 SYNCHRONISATION

0009 NAME :SZNC:IPS

000Aa :

000B R F 0.1 RLO = 1

000C :S F 30.6 F 30.6 = 1 => JOBS FOR IP

000D : INHIBIT 252 (FBY98 EXECUTES

000E : . BEFORE THE IP JOBS)

000F :R F 30.1 CODE: NO POWER FAILURE

001¢C :

(F 30.1 = 0) FOR OB 1
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0011 tR F 30.2 RESET AUXILIARY FLAG

0012 : MAIN CONTACTOR

0013 tR T 14 RESET DROP-QUT DELAY

0014 : MATN CONTACTOR

0015 :R F 30.3 RESET "RESTART CNTL. RUNNING"

0016 :R F 107.3 RESET CONTROLLER ENABLE

0017 A F 0.0 T17 IS PROCESSED HERE ONCE

0018 : L KT010.1 WITH RLO = (0 BEFORE STARTING

0019 tS5T T 17 IN FE 98

001B HE R

SEGMENT 2

001C :BE

OB22 LEN=29 SEC
PAGE 1

SEGMENT 1 AUTOM. WARM RESTART AFTER POWER FAILURE

0000 $A F 0.0 GENERATE RLO FLAG "Q"

0001 :R F 0.0

0002 AN F 0.1 GENERATE RIO FLAG "1

0003 :S F 0.1

0004 H B

0005 tA F 30.0 CODE: PCOWER FAILURE

0006 R F 30.0 (F 30.0 = 0) FOR FB 99

0007 H

0008 +JU FBY9Y IP 252 SYNCHRONISATION

0009 NAME :SYNC:IPS

0002 :

000B A F 0.1 RLO = 1

Q00C :S F 30.6 F 30.6 = 1 => JOBS FOR THE IP

000D : INHIBIT 252 (FB 96 BXECUTES

Q00E : BEFORE THE IP JOBS )

QCOF :S F 30.1 CODE: POWER FAILURE

0010 H (F 30.1 = 1) FOR OBl

0011 :R F 30.2 RESET AUXILIARY FLAG

0012 z "MAIN CONTACTOR ON*

0013 :R T 14 RESET DROP-CUT DELAY

0014 : MAIN CONTACTOR

0015 tR ¥ 30.3 RESET "RESTART CNTL. RUNNING"®

0016 ghEk

SEGMENT 2

0017 :BE
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PE1

SEGMENT
0000
0001
0002
00023
0004
0005
0006
0007
ogos
SEGMENT
0009
0002
000B
000C
000D
000E
000F
0010
SEGMENT
0011
0012
0013
0015
0016
0017
0018
SEGMENT
0018
001Aa
o01c
001D
001E
001F
0020
0021
0022
0023
0024
SEGMENT
0025
0026
0028
0029
SEGMENT
002n
002B
002D
002E
SEGMENT
002F
0030
0031
0032
SEGMENT
0033
0034
0035
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T
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7
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F 30.3
KT030.1

KT020.1

T

T

KT100.1
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11

30.3
.5

4

11

30.4
.5

4

12

12
13

12
13

s> 00 0
« w0
[FL O oY

LEN=116 SEC
PAGE 1
GENERATE "STOP STORED"
THE STOP IS ONLY CANCELLED
(F 30.4=1) IF THE MAIN CONTACTOR
HAE DROPPED QUT AFTER BRAKING AN
THERE IS NO MOTOR OVERLOAD

TRIGGERING OF STOP (F30.4 = 0)
WITH MOTOR OVERLOAD AND WITH
I 8.0 = O (FAILSAFE)

GENERATE F 30.3 "RESTART CNTL.
RUNNING®
THE RESTART CNTL. IS STARTED
WITH A WARNING
THE RESTART IS TERMINATED WITH
STOP, MAIN CONTACTOR ON OR ENABL
TIME OUT

SWITCH ON FIELD CIRCUIT AND FAN
THE FIELD CIRCUIT AND ¥AW ARE
SWITCHED ON WITH A WARNING

AFTER THE MAIN CONTACTOR HAS
DROPPED OUT, FIELD CIRCUIT AND
FAN REMAIN SWITCHED ON FOR
ANOTHER 20 SEC.

WARNING TIME AND HORN
START 3 SEC. WARNING TIME

SWITCH ON HORN

THE HORN IS SWITCHED OFF AGAIN
AFTER 3 SEC. OR WITH STOP

PAUSE TIME
WHEN THE WARNING TIME HAS
ELAPSED, THE PAUSE TIME (2 SEC.)
STARTED :

ENABLE TIME
I¥ THE PAUSE TIME HAS ELAPSED,
ENABLE TIME (10 SEC.) IS5 STARTED

ENABLE LAMP
THE ENABLE LAMP LIGHTS UP
IF T12 HAS RUN DOWN AND T13 IS
STILL RUNNING

AUXILIARY FLAG "MAIN CONTACTOR ON"
IF THE PUSHBUTTON "SETTING-UP
FORWARD" OR "SETTING-UP REVERSE"
IS PRESSED DURING ENABLE TIME,
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PB1

0036

0037

0038

0039

003a

003B
SEGMENT 9
003C

003D

003F

0040

0041

0042
SEGMENT 10
0043

0044

0045

0046

0047

0048

0049

0042
004B

go4cC

004D

004E

004F
SEGMENT 11
0050

0051

0052

0053
SEGMENT 12
0054

0055

0056

0057

0058

0059

005A

005B
SEGMENT 13
g05C

005D

00SE

005F

0060

0061

00562

0063
SEGMENT 14
0064

0065

0066

0067

0068

0069

006a

L L LI L L 1 L
PBEE"
¥

*
*

N L
L@

g;% 1
o B T I e R b g

* Hyp WO

»
*

H W

L]
*
»

FEE I T

*
*

1%%“5%&&
v kg

*
*

e

gusw

*
*

LTI I Y I T

oo

F 30.2

F 107.3
F 30.4
F 30.2

F 30.2
KT050.0
T 14
T 14
Q 4.0

30.2
8.7
30.4
107.3

30.4

105.2
110.0
107.3

30.4
4.4
106.6

8.3
30.2
106.4
105.5

30.4
106.5

LI I L N

8.4
30.2
106.5
106.4

30.4
106.4

8.1

106.5
111.0
107.2

tn) o j b

-

LEN=116 SEC
PAGE 2
F30.2 WILL BE SET

F30.2 IS RESET WITH STOP AND
WITH CONTROLLER ENABLE INACTIVE

MAIN CONTACTOR ON/OFF

AUXTLIARY FLAG "MAIN CONTACTOR
ON" 0.5 SEC. DROP-OUT DELAY OF
THE MAIN CONTACTOR AFTER CON-
TROLLER ENABLE OFF

CONTROLLER ENABLE

THE CONTROLLER ENABLE IS TRANS-
MITTED TC THE IP 252 IF THE MAIN
SWITCH IS ON, THE ACKNOWLEDGE-
MENT SIGNAL IS PRESENT AND THERE
IS NO STOP

THE CONTROLLER ENABLE IS
SWITCHED OFF WITH STOP AND N ACT
< 1% N MAX. OR ON MOTOR OVERLOAD

Q 4.1 CONTROLLER ENABLE FOR
CURRENT CONTROL

BREAKE ENABLE

THE BREAKE SETPOINT IS ENABLED
WITH STOP AND IF THERE IS NO
OVERLOAD

SETTING-UP FORWARD

FASTER

"SETTING-UP FORWARD" IS INTER-
LOCKED WITH THE MAIN CONTACTOR
AND "SETTING-UP REVERSE"

THE SETPOINT IS SWITCHED OFF
AGAIN WITH STOP

"SETTING-UP BACK" IS INTERLOCKED
WITH THE MAIN CONTACTOR AND
WITH "SETTING-UP FORWARD"

THE SETPOINT IS SWITCHED OFF
AGAIN WITH STOP

IF "SETTING-UP FORWARD" IS
ACTIVE AND IF N SETPOINT OF
BRANCH B IS NOT YET GREATER THAN
96% OF N MAX. (4% FROM BRANCH 6)
"FASTER" IS ENABLED

IF "SETTING-UF FORWARD" IS ACTIV
AND I¥ N SETPOINT OF BRANCH 8 >
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3. Brief Programming Instructions

3.3 Application Example for S5 115U

PB1

SEGMENT 15

006B
006C
006D

SEGMENT 16

006E

PB2

SEGMENT 1
0000

0001

0002

0003

0004

0005 NAME
0006 DBNR
0007 SSNR
0008 RENR
0009 VARS
000A VARY9
000B VAR3
000C DEO
000D DE]
COOE DE2
000F DaD
0010 bal
0011 pA2
0012 PAFE
0013
SEGMENT 2
0014

A F 111.1
:= ¥ 107.1
:***

+BE -

A F 30.6
:BEC

:L KRB1

:T MB112
:JU FB100
1 STEU: ANT

H DB11

: KF+5

: MB112
: MW1i00
: MW102
H MW1i04
: MB10Q6
: MB107
: MB108
: MB109
: MB11¢C
: MB111
: F 31.2
skkk

:BE

LEN=116 SEC
PAGE 3

"SLOWER" IS ENABLED

LEN=26 SEC
PAGE 1

CALL FB190

F30.6 = 1, JOBS TO IP 252
INHIBITED

1 - DATA TRAFFIC PC <-> IP,
CONTROLLER NUMBER 1

DRIVE CONTROLLER COMMUNICATION

DB FOR INTERNAL USE, 12 DW,
PAGE NR. 5

JOB AND CONTROLLER NUMBER
SPEED SETPOINT (VAR 8.1)
SETPOINT (VAR 9.1)

INITIAL DIAMETER (VAR 3.1)
RELAYS UND BITS (VAR 3.1)
RELAYS UND BITS (VAR 3.1)
RELAYS UND BITS (VAR 3.1)
MESSAGE BITS OF THE IP
MESSAGE BITS OF THE IP
MESSAGE RITS OF THE IP
PARAMETER ASSIGNMENT ERROR, 1
=> ERROR
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3. Brief Programming Instructions

3.3 Application Example for S5 115U

PB3

LEN=18 SEC
PAGE 1
SEGMENT 1 OVERLOAD FLAG
Q000 A F 110.0 SET FLAG
0001 :5 0 4.4
0002 AN M 110.0 ACKNOWLEDGEMENT CAN BE MADE IF
0003 AN M 109.2 THE OVERLOAD NO LONGER EXISTS
0004 :U I 8.5 AND IF THE MOTOR IS AT STANDSTIL
0005 :R Q 4.4
0006 s H kK
SEGMENT 2 LIMIT VALUES TO INPUT/OUTPUT MODULES
0007 tA F 109.0 LIMIT VALUE 6% N MAX,.
0008 = Q 4.6
000¢% A F 109.1 LIMIT VALUE 6% N MAX.
0coa 1= Q 4.7
000B 3FEK
SEGMENT 3
000cC :BE
FBIG LEN=47 SEC
PAGE 1
SEGMENT 1 CNTL. NO. 1 THE IP IN INITIAIL STATUS
NAME :GRUNDST.
0005 :L KB21 21 DATA TRAFFIC CPU -> IP,
0006 : T MB112 CONTROLLER NUMBER 1
0007 :
0008 :L ¥M00000000 00000000 ALL, RELAYS AND BITS HAVE
000A : T FW100 “0" DEFAULT
000B T FW102
aoocC : T FW104
000D :T FW106
000E :T FW108
CO0F :T FW110
0010 :JU FB10G DRIVE CONTROLLER COMMUNICATION
001l NAME :STEU:ANT
0012 DBNR : DB10O DE FOR INTERNAL USE, 12 DW
0013 SSNR : KF+5 PAGE NR.5
0014 RENR : FB112 JOB AND CONTROLLER NUMEER
0015 VARSB : FW100 SPEED SETPCINT (VAR 8.1)
0016 VAR9 : FWl02 SETPOINT (VAR 9.1)
0017 VAR3 : FW1l04 INITIAL DIAMETER (VAR 3.1)
0018 DEO H FB106 RELAYS UND BITS
0019 DE1 H FB107 RELAYS UND BITS
001a DE2 : FB108 RELAYS UND BITS
001B DAO H FB109 MESSAGE BITS QOF THE 1P
001C DAl : FB11l0Q MESSAGE BITS OF THE IP
001D DA2 H FBill MESSAGE BITS OF THE IP
001lE PAFE : F 31.1 PARAM. ASSIGHNM. ERRORS, 1=> ERRO
001lF 1A F 212.0 BIT 0 OF THE PAFE BYTE OF THE
002¢ : FB: CNTL.-INTERNAIL "SEND" IS
0021 : USED HERE. 1 => JOB HAS NOT YET
0022 : RUN (E.G. DUE TO IP OVERLOAD),
0023 : 0 => NO ERROR.
0024 :JC  =M0OO1 IF THE JOB HAS BEEN PROCESSED,
0025 iR F 30.1 FB%6 IS KO LONGER PROCESSED AND
0026 R F 30.6 THE IP 1S READY TO PROCESS OTHE
0027 MO0l :BE JOBS.
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3. Brief Programming Instructions

3.3 Application Example for S5 115U

LEN=33 SEC

PAGE 1
IP 252 FROM STOP TO RUN

tA F 0.1 RLO = 1

:JU FB244

:SEND

: KY0,5 0 DIRECT INITIAT.ISED, 5 PAGE

: KY0,20 NR. 0.2 TASK NO. FOR SEND 20

: FWll4 DISPLAY WORD

: ES5NN NN - NO DATA

S KY(,0 IRRELEVANT

: KF+0 IRRELEVANT

H KF+0 IRRELEVANT

: FBl121 ERROR DISPLAY

1A F 0.1 RIO = 1

:L KT010.1 1l SEC. WAITING TIME AFTER STOP
:8I T 17 => RUN

tA T 17 IF THE PULSE TIMER HAS RUN DOWN,
:JC =MO01 IS NO LONGER PROCESSED AND THE
tR F 30.0 IP IS READY TQO PROCESS JORBS

R F 30.6

S kk%

:BE

FBSS8
SEGMENT 1
NAME :STP=>RUN
0005

0006

0007 NAME
0008 SSNR
0009 A-NR
000A ANIZIW
000B QTYP
000C DBENR
000D QANF
000E QLAE
000F PAFE
go1o0

0011

0012

0014

0015

0016

0017

oolg

0018

001a FOO1
SEGMENT 2
001B

FBS®
SEGMENT 1
NAME :S8YNC
0005

0006

0007

0008

oooa
000B

gooc

000D

000E FOO02
000F

0010

0011 F0O1
0012 NAME
0013 SSHR
0014 BLGR
0015 PAFE
0016
SEGMENT 2
0017

LEN=29 SEC
PAGE 1
SYNCHRONISATION OF THE IP 252 INTERFACE
:IPS
tA F 30.0 THERE WAS A POWER FAILURE AT
:JC =MO01 F 30.0 =0
H => 2 SEC. WAITING TIME BEFORE
s L KT020.1 SYNCHRONISATION OF THE IP 252
A F 0.0 T 15 IS5 PROCESSED ONCE BEFORE
:SI T 15 STARTING WITH RLO = 0
A F 0.1
1§51 T 15 STARTING T 15
tA T 15 2 SEC. TIME LOQP, SCAN TIME
sJC  =M002 MONITOR IS INCPERATIVE IN 0B22.
H SYNCHRONISE INTERFACE WITH PAGE
:JUA FB249 RR. 5
:SYNCHRON
: KY0,5 0 DIRECT PARAMETER ASSIGNMENT,
: EY0,6 5 PAGE NR.0,6 BLOCK SIZE 512
: FB120 BYTES ERROR FLAG
:***
:BE

317



3. Brief Programming Instructions

3.4 Application Example for S5 135U, R Processor

The F8 100 (FB:STEU) and the data handling blocks for the S5 135U, R processor {without FB 122 and FB 124), are used as well as
the blocks printec out. These data handling blocks are integrated in the operating system of the CPU, but they can only be called

up if their headers have previously been loaded into the CPU from the FB:STEU diskette. The foliowing data blocks are used but not
listed

DB 10, length 20 words
DB 11, length 20 words.

OBl LEN=23 SEC
PAGE 1

SEGMENT 1

0000 A F 0.0 GENERATE RLO FLAG "{*

0001 :R F 0.0

0002 :tAN F 0.1 GENERATE RLO FLAG "1"

0003 =8 F 0.1

0004 H THERE WAS A COLD RESTART OR A

0005 A F 30.0 MANUAL WARM RESTART AT F 30.0=1

0006 :JC FBYS8 => IP 252 MUST BE STARTED

0007 NAME :STP=>RUN

0608 s

0009 A F 30.1 THERE WAS A POWER FATILURE AT

000a :JC FBY96 F 30.1 =1

O0C0B NAME :GRUNDST. => SET IP 252 TO INITIAL STATE

¢00cC H

cooD :JU PRl RESTART CONTROL, FLAG F. FB 100

000E :JU PR2 CALL FB 100

000F :JU PB3 ASSIGN FLAGS => QUTPUTS

0010 shkk

SEGMENT 2

0011 :BE

0B20 LAE=20 SEC
PAGE 1

SEGMENT 1 MANUAT, COLD RESTART

0000 tON F 0.1 GENERATE RLO FLAG "1°"

0001 :S F 0.1

0002 ]

0003 :UN F 30.0 ID: NO POWER FAILURE

o004 :S F 30.0 (F 30.0 = 1) FOR FB 99

0005 H

0006 :JUO FB99 IP 252 SYNCHRONISATION

0007 NAME :SYNC:IPS

0008 :

0009 A F 0.1 RILO = 1

000A :S F 30.6 F 30.6 = 1 => INHIBIT JOBS TO

000B H IP 252 (FB 98 IS EXECUTED BEFORE

000C : THE IP JOBS)

000D chkk

SEGMENT 2

000E :BE
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3. Brief Programming Instructions

3.4 Application Example for S5 135U, R Processor

CB21 LEN=35 SEC
PAGE 1

SEGMENT 1 MANUAL WARM RESTART

0000 tA M GENERATE RLO FLAG "0

0001 :R M

0002 stAN M GENERATE RLO FLAG "1°*

0003 :5 M

0004 :

0005 AN M ID: NO POWER FAILURE

0006 :5 M (F 30.0 = 1) FOR FB 99

0007 :

0008 :JU FB IP 252 SYNCHRONISATION

0009 :SYNC

000A :

0008 A ¥ RLO = 1

000C :S F F 30.6 = 1 => INHIBIT JOBS TO

000D H Ip 252 (FB 98 EXECUTES BEFORE

0008 z THE IP JOBS)

000F R F ID: NO POWER FAILURE

0010 : {(F 30.1 = 0) FOR OB 1

0011 R F RESET AUXILIARY FLAG "MAIN

0012 : CONTACTOR" ONT

0013 :R T RESET DROP-OUT DELAY MAIN

0014 H CONTACTOR

0015 :R F RESET "RESTART CNTL. RUNNING"

0016 :R F RESET CONTROLLER ENABLE

0017 :

0018 T 17 IS PROCESSED ONCE WITH

0019 RL.C = 0 BEFORE STARTING IN THE

001B FB 98

001cC

OB22 LEN=29 SEC
PAGE 1

SEGMENT 1 ) AUTOM. WARM RESTART AFTER POWER FAILURE

0000 :A F GENERATE RIO FLAG "0O"

0001 tR F

0002 :tAN F GENERATE RILC FLAG "1°

0003 :S F

0004 :

0005 A F ID: POWER FAILURE

0006 :R F (F 30.0 = 0) FOR FB 99

0007 :

0008 :JU FB IP 252 SYNCHRONISATION

0009 :SYNC

000A :

000B A F RILO = 1

000C :S F F 30.6 = 1 => INHIBIT JOBS TO

000D : IP 252 (FB 96 EXECUTES BEFORE

000E : THE IP JOBS)

000F H F ID: POWER FAILURE

0010 : (F 30.1 = 1) FOR OB 1

0011 R F RESET AUXILIARY FLAG "MAIN

0012 : CONTACTOR ON™

0013 :R T RESET "DROP-OUT DELAY MAIN

0014 : CONTACTOR

0015 :R F RESET "RESTART CNTIL.. RUNNING"®

0016 :BE
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3. Brief Programming Instructions

3.4 Application Example for $5 135U, R Processor

PB1

SEGMENT
0000
0001
0002
0003
0004
0005
0006
0007
0008
SEGMENT
0009
000
000B
000C
000D
000E
000F
0010
SEGMENT
0011
0012
0013
0015
0016
0017
0018
SEGMENT
0019
0012
001C
001D
001E
001F
0020
0021
0022
0023
0024
SEGMENT
0025
0026
0028
0029
SEGMENT
002a
0028
002D
002E
SEGMENT
002F
0030
0031
0032
SEGMENT
0033
0034
0035

go wgg>
HHE WO

uuao’; .
*
»

o2

O

*
L]

[ I ] Ila o
wllbrﬂb*o

L3
*

ar‘b

B BF B0 3D AR DWW

I;!..lll m
wgo p

[
L

w0
¥ -

»

Uy
*
*

IT

* 1
*
*

I B B

30.3

KT200.1

T
T

10
10

Q4.2

F 30.3
KT030.1

KM O

o NN ]

30.3

4.

11

5

30.4

4.

o 00 O
Wi W

5

LEN=116 SEC
PAGE
GENERATION OF "STORED STOP"

THE STOP IS ONLY CANCELLED
(F 30.4=1), TF THE MAIN
CONTACTOR HAS DROPPED OUT AFTER
BRAKING AND IF THERE IS NO MOTOR
OVERLOAD
STOP TRIGGERED (F 30.4 = 0) WITH
MOTOR OVERLOAD AND WITH I 8.0
= O (FAILSAFE)

GENERATE 30.3 "RESTART CNTL. RUNNING"
THE RESTART CNTL. IS STARTED WIT
A WARNING

THF, RESTART IS TERMINATED WITH
STOP, MAIN CONTACTOR ON OR
ENAEBLE TIME ELAPSED

SWITCH ON FIELD CIRCUIT AND FAN
THE FIELD CIRCUIT AND FAN ARE
SWITCHED ON WITH A WARNING

FIELD CIRCUIT AND FAN REMATN
SWITCHED ON FOR 20 SEC. APFTER

THE MAIN CONTACTOR HAS DROPPED
ouT

WARNING TIME AND HORN
START 3 SEC. WARNING TIME

SWITCH ON HORN

THE HORN IS SWITCHED OFF AGAIN
AFTER 30 SEC. OR WITH STOP

PAUSE TIME
THE PAUSE TIME (2 SEC.) IS
STARTED WHEN THE WARNING TIME
HAS ELAPSED

ENAEBLE TIME
THE ENABLE TIME (10 SEC.) IS
STARTED WHEN THE PAUSE TIME
HAS ELAPSED

ENABLE LAMPPE
THE ENABLE LAMP LIGHTS UP, IF
T12 HAS RUN DOWN AND IF T 13
IS STILL RUNNING

AUXILIARY FLAG "MAIN CONTACTOR ON"
IF THE "SETTING-UP PORWARD"
PUSHBUTTON OR THE "SETTING-UP
REVERSE" PUSHBUTTON IS PRESSED
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3. Brief Programming Instructions

3.4 Application Example for S5 135U, R Processor

0036
0037
0038
0039
003A
003B
SEGMENT 9
003C
003D
003F
0040
0041
0042
SEGMENT 10
0043
0044
0045
0046
0047
0048
0049
0042
0048
004acC
004D
O0AE
004F
SEGMENT 11
0050
0051
0052
0053
SEGMENT 12
0054 '
0055
0056
0057
0058
0059
005a
005B
SEGMENT 13
00SC
005D
005E
00SF
0060
0061
0062
0063
SEGMENT 14
0064
0065
0066
0067
. 0068
0069
006A

*Ilb'gt*; Eh’;i; w0

*
*

44 08 04 02

o W(DE;E b

LTI TN T 1

*
»
*

3 B
O g

"
* |l

¥

*

g U!gb’b
M A

¥
*
g

;"&E;g

M M
»
*

»

Eh’b

»
*

ook

¥

¥
F
F

30.2

107.3
30.4
30.2

F 30.2
XT050.0

RN

Om

My mEEH

R R

I

14
4.0

30.2
8.7
30.4
107.3

F 30.4
109.2
110.0
107.3

107.3
4.1

30.4
1.4
106.6

8.3
30.2
106.4
106.5

30.4
106.5

8.4
30.2
106.5
106.4

30.4
106.4

8.1

106.5
111.0
107.2

8.2

F 106.5

LEN=116 SEC

PAGE 2
F 30.2 IS SET

F 30.2 IS RESET WITH STOP AND
CONTROLLER ENAELE INACTIVE

MATN CONTACTOR ON/OFF

AUX. FLAG "MATN CONTACTOR ON™
0.5 SEC. DROP-OUT DELAY OF
THE MAIN CONTACTOR AFTER CON-
TROLLER ENABLE OFF

CONTROLLER. ENABLE

IF THE MAIN SWITCH IS ON, THE
ACEKNOWLEDGEMENT IS PRESENT AND
THERE IS NO STOP, THE CONTROLLER
ENABLE IS TRANSMITTED TO THE IP

THE CONTROLLER ENABLE IS
SWITCHED OFF WITH STOP AND WITH
N ACT < 1% N MAX. OR ON MOTOR
OVERLOAD

2 4.1 CONTROLLER ENABLE FOR
CURRENT CONTROL '

BRAFKE ENABLE

THE BRAKE SETPOINT IS ENABLED
WITH STOP AND NO COVERLOAD

SETTING-UP FORWARD

FASTER

"SETTING-UP FORWARD" IS INTER-
LOCEKED WITH THE MATN CONTACTOR
AND WITH "SETTING-UP REVERSE"

THE SETPOINT IS SWITCHED OFF
AGATN WITH STOP

"SETTIRG-UP BACK" IS INTER-
LOCRED WITH THE MAIN CONTACTOR
"SETTING-UP FORWARD"

THE SETPOINT IS SWITCHED OFF
AGATIN WITH STOP

IF "SETTING-UP FORWARD" IS PRE-
SENT AND N SETPOINT OF BRANCH 8
IS NOT YET GREATER THAN MAX. 96%
OF N MAX. (4% FROM BRANCH 6),
"FASTER" IS ENABLED

IF "SETTING-UP FORWARD" IS PRE-
SENT AND SETPOINT N OF BRANCH
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3. Brief Programming Instructions

3.4 Application Example for $5 135U, R Processor

PB1 LEN=116 SEC
PAGE

SEGMENT 15 SLOWER

006RB :A F 111.1 8 < 0, "SLOWER" 1S ENABLED

0o06cC t= F 107.1

006D sk

SEGMENT 16

006E :BE

PB2 LEN=26 SEC
PAGE

SEGMENT 1 CALL FB 100

0000 tA M 30.6 F30.6 = 1, TASKS TO IP 252

0001 :BEC DISABLED

0002 I, KBl 1 - DATA TRAFFIC PC <-—> IP,

0003 :T FBR112 CONTROLLER NUMBER 1

0004 :JU FB100 DRIVE CONTROLLER COMMUNICATION

0005 NAME :STEU:ANT

0006 DBRR : DB11 DB FOR INTERNAL USE, 12 DW,

00C7 SSHR : KP+5 PAGE NR. 5

0008 RENR : FB11l2 JOB AND CONTROILLLER NUMBER

0009 VARS : FW100 SPEED SETPOINT (VAR 8.1)

000A VARY9 : FW102 SETPOINT (VAR 9.1)

000B VAR3 : FW104 INITIAL DIAMETER (VAR 3.1)

000C DPEO : FB106 RELAYS AND BITS

000D DE1 - FB107 RELAYS AND BITS

000E DEZ : FB108 RELAYS AND BITS

000F DAO : FB109 MESSAGE EBEITS OF THE IP

0010 DAl : FB110 MESSAGE BITS OF THE IP

0011 DAZ2 : FB111 MESSAGE BITS OF THE IP

0012 PAFE : F 31.2 PARAMETER ASSTIGNMENT ERROR,

0013 phEk 1 => ERROR

SEGMENT 2

0014 :BE
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3. Brief Programming Instructions

3.4 Application Example for §5 135U, R Processor

PB3 LEN=18 SEC
PAGE 1

SEGMENT 1 OVERLOAD DISPLAY

0000 zA F 110.0 SET DISPLAY

0001 :S Q 4.4

0002 :tAN F 110.0 I¥ THE OVERLOAD NO LONGER EXISTS

0003 :AN F 109.2 AND THE MOTOR IS AT STANDSTILL,

0004 A I 8.5 ACKNOWLEDGEMENT CAN BE MADE

0005 R Q 4.4

0006 shkk

SEGMENT 2 LIMIT VALUES TO THE 1I/0 VALUES

0007 tA F 109.0 IL.IMIT VALUE 6% N MAX.

0008 = Q 4.6

0009 tA F 109.1 LIMIT VALUE 10% N MAX.

000Aa 2= 0 4.7

0600B :BE

FB96 . LEN=47 SEC
PAGE 1

SEGMENT 1 CNTL. NO.1l OF THE IP 252 IN INITIAY. STATE

NAME :GRUNDST.

0005 H KB21 21 DATA TRAFFIC PC -> IP, CON-

0006 : FBl112 TROLLER NUMBER 1

0007 s

0008 :L EMO00000000 00000000 ALI. RELAYS AND BITS HAVE "0

o00A :T FW100 DEFAULT

0008 :T FW102

000C :T FW104

000D :F FW106

000E =P FW108

000F :T FW11i0

00190 :JUO FB100 DRIVE CONTROLLER COMMUNICATION

0011 NAME :STEU:ANT

0012 DBNR : DB10O DB FOR INTERNAL USE, 12 DW

0013 SSNR : KF+5 PAGE NR. 5

0014 RENR : FB112 JOB AND CONTROLLER KRR.

0015 VARS : FW100 SPEED SETPOINT (VAR 8.1)

0016 VARY : FW1.02 SETPOINT (VAR 9.1)

0017 VAR3 : FW104 INITIAL DIAMETER {VAR 3.1)

0618 DEO H FB106 RELAYS AND BITS

0019 DE1L : FB107 RELAYS AND BITS

001A DE2 : FB108 RELAYS AND BITS

001B DAOD : FB109 MESSAGE BITS OF THE IP

001C DAI = FB110 MESSAGE BITS OF THE IP

001D DA2 FBill MESSAGE BITS OF THE IP

O001lE PAFE : F 31.1 PARAMETER ASSIGNMENT ERROR,

001F H 1 => ERROR

0020 tA F 212.0 BIT 0 OF THE PAFE BYTE OF PHE

0021 H FB: INTERNAL "SEND" IS USED

0022 H HERE. 1 => JOB HAS NOT YET PRO-

0023 : CESSED (E.G. DUE TO IP OVER-

0024 : LOAD), 0 => NO ERROR.

0025 :JC =F001 IF THE JOB HAS BEEN PROCESSED,

0026 :R F 30.1 THE FBY96 IS NO LONGER PROCESSED

0027 :R F 30.6 AND THE IP IS READY TO PROCESS

0028 M001 :BE OTHER TASKS.
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3. Brief Programming instructions

3.4 Application Example for S5 135U, R Processor

FB98

SEGMENT 1

NAME :STP=>RUN

0005
0006
0007 NAME
0008 SSRR
0009 A-NR
000A ANZW
000B QTYP
000C DBNR
000D QANF
000E QLAE
C00F PAFE
6010
0011
0012
0014
0015
0016
0017
0018
0019
0012 M002
SEGMENT 2
001B

FB99

SEGMENT 1
NAME :SYNC

0005

0006

0007

0008

000a

000B

000C

000D

CO00E MO02
000F

0010

0011 M001
0012 NAME
0013 SSNR
0014 BLGR
0015 PAFE
0016 :
NETZWERK 2
0017

A F 0.1
:JU FB1l20
: SEND

H KY0,5
: KYO0,20
: MW11l4
H KCHNN

: EY0,0
: KF+0

z KF+0

H ¥B121
A F 0.1
:L KT(10.1
sSE T 17
sAN T 17
:JC =M002
:R F 30.0
R F 30.6
:***

:BE

:IPS

A ¥ 30.0
:JC =F001
:L EKT020.1
Y-y P 0.0
sSI T 15
A F 0.1
:SI T 15
A T 15
:JC =F002
: FB125
z SYNCHRON

H KX¥0,5
H KY0,6
H MB120
:***

:BE

LEN=33 SEC
PAGE 1

IP 252 FROM STOP TO RUN

RI.O = 1

0 DIR.PARAM.ASSIGNM.,5 PAGE NR.
0,20 - JOB NR. FOR SEND 20

JOB STATUS WORD

NN - NO DATA

IRRELEVANT

IRRELEVANT

IRRELEVANT

ERROR FLAG

RI.O = 1
1 SEC. WAITING TIME AFTER STOP
=> RUN .

I¥ THE DELAY TIME HAS ELAPSED,
THE FB98 IS NO LONGER PROCESSED
AND THE IP IS READY TO PROCESS
JOBS

LEN=29 SEC
PAGE 1

SYNCHRONISATION OF THE IP INTERFACE

THERE WAS A POWER FAILURE AT
F 30.0 = 0 => 2 SEC. WAITING
TIME BEFORE SYNCHRONISATION
OF THE IP 252

T 15 IS PROCESSED ONCE WITH
RLO = 0 BEFORE STARTING

STARTING T 15

2 SEC TIME LOOP, SCAN TIME
MONITOR IS INOPERATIVE IN OB22.
SYNCHRONISE INTERFACE WITH PAGE
NR. 5

0 DIR.PARAM.ASSIGNM., 5 PAGE NR.
0.6 - BLOCK SIZE 512 BYTES
ERROR FLAG
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3. Brief Programming Instructions

3.5 Application Example for S5-150U

In addition to the blocks below, FB 100 (FB:STEU) and the data handling blocks for the $5-150U {excepting FB 182, FB183 and FB 186)

are used. These data handling blocks must be ordered separately on diskette, if required. The following data blocks used are also
not listed:

DB10, length 20 words
DB11, length 20 words.

0Bl LEN=23 SEC

PAGE 1
SEGMENT 1
0000
0001
0002
0003

: GENERATION OF RLO FLAG "0"
0004 :

GENERATION OF RLO FLAG "1-

COLD RESTART AT F 30.0 = 1

0005 0.0 => IP 252 MUST BE STARTED

0006
0007 NAME
0008

0009 A F 30.1 POWER FAILURE AT F30.1 = 1

o00a :JC FB9% => SET IP 252 TO INITIAL STATUS
c00B NAME :

cooc

000D 1JU PRl RESTART CONTROL, FLAGS FOR FB100
000E : PB2 CALL FB 100

000F :JU PB3 ASSIGNMENT OF FLAGS -> QUTPUTS
00190 rhkk .

SEGMENT 2
0011 :BE

OR20 LEN=20 SEC
PAGE 1

SEGMENT 1 MANUAL COLD RESTART

0000 : F 1 GENERATE RLO FLAG 1"

0001 :S F 1

0002 :

0003 : F

0004 : ¥

0005 :

0006 :

0007 NAME :

0008 :

0009 H

.0 IDENT. NO POWER FAILURE
.0 (F 30.0 = 1) FOR FB99

JU FRBY99 IP 252 SYNCHRONISATION

S
A F 0.1 RLO = 1
s F 30.6 F 30.6 = 1 => INHABIT JOBS TO

IP 252 (FBY8 IS RUN BEFORE
IP JOBS)

0002
000B
000C
000D
SEGMENT 2
000E :BE
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3. Brief Programming Instructions

3.5 Application Example for $5-150U

OB2]

SEGMENT 1

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
ococ
000D
000E
000F
€010
0011
0012
0013
0014

o)

o

48 w4 4 W B ) N2

o

LI T T 1)

LEN=35 SEC
PAGE

MANUAL COLD RESTART

GENERATE RLO FLAG "0*

GENERATE RIO FALG "1"

IDENT: NO POWER FAILURE
(F 30.0 = 1) POR FB99

IP 252 SYNCHRONISATION

RLO = 1

F 30.6 = 1 => JOBS FOR IP
252 INHIBIT (FB 98 EXECUTES
BEFORE THE IP JOBS)

IDENT: POWER FAILURE

(F 30.1 = 0) FOR OBl

RESET AUXILIARY FLAG

"MATN CONTACTOR ON"

RESET DROP—OUT DELAY

MAIN CONTACTOR

RESET "RESTART CNTL. RUNNING"
RESET CONTROLLER ENABLE

T 17 IS PROCESSED HERE
ONCE WITH RLO = 0 BEFORE
STARTING IN FB 98

ny

W

-
s 4 = H

FEOS0 B0 A0 40 A% AR R B0 B4 ¥R A3 4R N0 45 B0 AF BF BF M1 98 00 0

o=
=]

LEN=29 SEC
PAGE

AUTOM. WARM START AFTER POWER FAILURE

GENERATE RLO FLAG "0"

GENERATE RLO FLAG "1"

IDENT: POWER FAILURE
(P 30.0 = 0) FOR FB99

IP 252 SYNCHRONISATION

RIO = 1

F 30.6 = 1 => JOBS FOR THE IP
252 INHIBIT (FB 96 EXECUTES
BEFORE THE IP JOBS)

IDENT: POWER FAILURE

(F 30.1 = 1) FOR OBl

RESET AUXILIARY ¥LAG

"MATN CONTACTOR ON*

RESET DROP-OUT DELAY

MAIN CONTACTOR

RESET "RESTART CNTL. RUNNING"
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3. Brief Programming Instructions

3.5 Application Example for $5-150U

PB1 LEN=116 SEC
PAGE 1

SEGMENT 1 GENERATE "STGOP STORED" :

0000 A I8.0 THE STOP 1S ONLY CANCELLED

0001 H I 8.7 ({F 30.4=1), IF MAIN CONTACTOR

0002 H Q4.4 HAS DROPPED OUT AFTER BRAKING

0003 S F 30.4 AND THERE IS NO MOTOR OVERLOAD

0004 H

0005 : ¥ 110.0 TRIGGERTING OF STOP (F30.4 = 0)

00606 tON I 8.0 WITH MOTOR OVERLOAD AND WITH

0007 : F 30.4 I 8.0 = 0 (PAILSAFE)

0008 shhk

SEGMENT 2 GENERATE F 30.3. "RESET CNTL. RUNNING"

0009 A I 8.6 THE RESTART CNTI.. IS STARTED

000A H F 30.3 WITH A WARNING

000B H

o00C :tON F 30.4 THE RESTART IS TERMINATED WITH

000D H I18.7 STOP, MAIN CONTACTOR ON OR

O00E H T 13 ENARLE TIME OUT

000F : F 30.3

0010 ghdk

SEGMENT 3 SWITCH ON FIELD CIRCUIT, AND FAN

0011 :0 F 30.3 THE FIELD CIRCUIT AND FAN ARE

0012 :0 I8.7 SWITCHED ON WITH A WARNING

0013 L KT200.1

0015 iSQ T 10 AFTER ‘THE MAIN CONTACTOR HAS

0016 A T 10 DROPPED OUT, FIELD CIRCUIT AND

0017 s= 0 4.2 FAN REMATN SWITCHED ON FOR

0018 skt 20 SEC.

SEGMENT 4 WARNING TIME AND HORN

0019 A F 30.3 START 3 SEC. WARNING TIME

001a :L KT030.1

001cC tSI T 11

001D H

001E tA F 30.3 SWITCH ON HORN

001F :5 Q 4.5

0020 H

0021 :0 T 11 THE HORN 1S SWITCHED OFF AGAIN

0022 :ON F 30.4 AFTER 3 SEC. OR WITH STOP

0023 R Q 4.5

0024 shkEk

SEGMENT 5 PAUSE TIME

0025 sA T 11 WHEN THE WARNING TIME HAS

0026 :L  KT020.1 ELAPSED, THE PAUSE TIME (2 SEC.)

0028 :SI T 12 IS STARTED

0029 shEk

SEGMENT 6 ENARLE TIME

002a tA T 12 I¥ THE PAUSE TIME HAS ELAPSED,

002B :L KT100.1 THE ENABLE TIME (10 SEC.) IS

002D ST T 13 STARTED

002E shik

SEGMENT 7 ENABLE LAMP

002F sA T 12 THE ENABLE LAMP LIGHTS UP

0030 :tAN " 13 IF T12 HAS RUN DOWN AND T13 IS

0031 = 0 4.3 STILL RUNNING

0032 chEkE

SEGMENT 8 AUXILIARY FLAG "MATIN CONTACTOR ON"

0033 : I 8.3 IF THE PUSHBUTTOR "SETTING-UP

0034 :0 I 8.4 FORWARD" OR "“SETTING-UP REVERSE"

0035 H Q4.3 IS PRESSED DURING ENABLE TIME,
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3. Brief Programming Instructions

3.5 Application Example for $5-150U

PE1

0036

0037

0038

0039
003a
0038
SEGMENT 9
003C
003D
003F
0040

0041

0042
SEGMENT 10
0043

0044

0045

0046

0047

0048

0049

0042

004B

004cC

004D

004E

004F
SEGMENT 11
0050

0051

0052

0053
SEGMENT 12
0054

0055

0056

0057

0058

0059

005A

005B
SEGMENT 13
005C

005D

005E

005F

0060

0061

0062

0063
SEGMENT 14
0064

0065

0066

0067

0068

0069

006a

u B
o
v

S F 30.2

F 107.3
:tAN F 30.4
: F 30.2

LEN=116 SEC
PAGE 2
F30.2 WILL BE SET

F30.2 IS RESET WITH STOP AND
WITH CONTROLLER ENABLE
INACTIVE

MATN CONTACTOR ON/OFF

F 30.2
ET050.0
14

Q 4.0

1
H
P
-

*
*

AUXIL.TARY FLAG “MATN CONTACTOR
ON" 0.5 SEC. DROP-QUT DELAY OF

THE MATIN CONTACTOR AFTER
CONTROLLER ENABLE OFF

CONTROLLER ENABLE

"”

30.2
8.7
30.4
107.3

30.4
109.2
110.0
107.3

(AN L R LN L I 1)

Wtbaig i

107.3
4.1

Qe meEme "R

I;.'||| ;Il ”» "

»
»

THE CONTROLLER ENABLE IS TRANS-
MTITTED TO THE IP 252 IF THE MAIN
SWITCH IS ON, THE ACKNOWLEDGE-
MENT SIGNAL IS PRESENT AND THERE
IS NO STOP

THE CONTROLLER ENABLE 1S
SWITCHED OFF WITH STOP AND N ACT
> 1% N MAX. OR ON MOTOR GVERLOAD

Q0 4.1 CONTROLLER ENABLE FOR
CURRENT CONTROL

BRAKE ENABLE

30.4
1.4
106.6

TiEE

* |l
*
*

THE BRAKE ENABLE SETPOINT IS
ENABLED WITH STOP AND IF THERE
IS NO OVERLOAD

SETTING-UP FORWARD

8.3
30.2
106.4
106.5

; U:ghib
W

30.4
106.5

LR 0 0% &R B2 e

% W
»
»

8.4
30.2
106.5
106.4

B
M R

30.4
106.4

a0 an 8
%
¥
ﬂ.

FASTER
8.1
106.5
111.0
107.2

e

%

LU 1]

8.2
106.5

bb:ngbﬂb’

-

"SETTING-UP FORWARD" IS INTER-
LOCKED WITH THE MAIN CONTACTOR
"SETTING-UP REVERSE"

THE SETPOINT IS SWITCHED OFF
AGATN WITH STOP

"SETTING-UP BACK" IS IRTERLOCKED
WITH THE MAIN CONTACTOR AND
"SETTING-UP PORWARD"

THE SETPOINT IS SWITCHED OFF
AGATN WITH STOP

IF "SETTING-UP FORWARD" IS
ACTIVE AND IF N SETPOINT OF
BRANCH 8 IS NOT YET GREATER THAN
96% OF N MAX. (4% FROM BRANCH
6), "FASTER" IS ENABLED

IF "SETTING-UP FORWARD" IS
ACTIVE AND IF N SETPOINT OF
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3. Brief Programming Instructions

3.5 Application Example for §5-150U

PB1 LEN=116 SEC
PAGE 3

SEGMENT 15 SLOWER

0068 :A  F 111.1 BRANCH 8 > 0, “SLOWER® IS

006C := P 107.1 ENABLED

006D s haE

SEGMENT 16

006E :BE

PB2 LEN=26 SEC
PAGE 1

SEGMENT 1 CALL FB100

0000 : M 30.6 P30.6 = 1, JOBS TO IP 252 IN-

0001 :BEC HIBITED

0002 :L KBl 1 - DATA TRAFFIC PC <-> IP, CON-

0003 : FB112 TROLLER NUMBER 1

0004 : FB100 DRIVE CONTROLLERR COMMUNICATION

0005 NAME :STEU:ANT

0006 DBNR : DB11 DB FOR INTERNAL USE, 12 DW,

0007 SSNR : KF+5 PAGE NR. 5

0008 RENR : FB112 JOB AND CONTROLLER NUMBER

0009 VARS : FW100 SPEED SETPOINT (VAR 8.1)

000A VARY : FW102 SETPOINT (VAR 9.1)

000B VAR3 : PW104 INITIAL DIAMETER (VAR 3.1)

000C DEO : FB106 RELAYS AND BITS

000D DE1 : FB107 RELAYS AND BITS

000E DE2 : FB108 RELAYS AND BITS

000F DAO : FB109 MESSAGE BITS OF THE IP

0010 DAl : FB110 MESSAGE BITS OF THE IP

0011 DAZ : FB111 MESSAGE BITS OF THE IP

0012 PAFE : F 31.2 . PARAMETER ASSIGNMENT ERROR,

0013 sEEE 1 => ERROR

SEGMENT 2

0014 :BE
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3. Brief Programming Instructions

3.5 Application Example for $5-150U

PBE3

SEGMENT 1

0000 A F 110.0
0001 :8 0 4.4
0002 sAN F 110.0
0003 :AN F 109.2
0004 A I 8.5
0005 tR Q 4.4
0006 skxk

SEGMENT 2

0007 A F 109.0
0008 3= 0 4.6
0009 A F 109.1
000Aa = Q4.7
0008 :BE

FBY6

SEGMENT 1

NAME :GRUNDST.

0005 : KB21
0006 H MB112
6007 H

o008 :L

o00A 2P FW100
000B s FW102
000C =T FW104
000D T FW106
000E T FW108
000F T FW110
0010 :JU FB100
0011 NAME :STEU:ANT
0012 DBNR : DB1.0
0013 SSNR : KF+5
0014 RENR : PB112
0015 VARSB : FW100
0016 VARY : FW102
0017 VAR3 : FW104
0018 DEO : FB106
0019 DE1 : FB107
001a DE2 : FB108
001B DAD : FB109
002C DAYl = FB110
001D DAZ H FB111
001E PAPE : F 31.1
001F :

0020 A F 253.0
0021 z

022 2

0023 :

0024 :

6025 :JC =N001
0026 :R F 30.1
0027 sR F 30.6
0028 M001 :BE

LEN=18 SEC
PAGE i
OVERLOAD DISPLAY
SET DISPLAY

ACFNOWLEDGEMENT CAN BE MADE IF
THE OVERLOAD NO LONGER EXISTS
AND IF THE MOTOR IS AT STAND-
STILL

LIMIT VALUES TO INPUT/OUTPUT MODULES
LIMIT VALUE 6% N MAX.

LIMIT VALUE 10% N MAX.

LEN=47 SEC
PAGE 1
CNTL. NO. 1 THE IP TN INITIAIL STATUS

21 DATA TRAFFIC CPU -> IP,
CONTROLLER NUMBER 1

EKM00000000 00000000 ALL. RELAYS AND BITS HAVE "0QO-

DEFAULT

DRIVE CONTROLLER COMMUNICATION

DB FOR INTERNAL USE, 12 DW
PAGE NR. 5

JOB AND CONTROLLER NUMBER
SPEED SETPOINT (VAR 8.1)
SETPOINT (VAR 9.1)

INITIAL DIAMETER (VAR 3.1)
RELAYS AND BITS

RELAYS AND BITS

RELAYS ARD BITS

MESSAGE BITS OF THE IP
MESSAGE BITS OF THE IP
MESSAGE BITS OF THE IP
PARAMETER ASSIGNMENT ERRORS,

1 => ERROR

BIT 0 OF THE PAFE BYTE OF THE
FB: CNTL.-INTERNAL "SEND" IS
USED HERE. 1 => JOB HAS NOT YET
RUN (E.G. DUE TO IP OVERLOAD),
0 => NO ERROR.

IF THE JOB HAS BEEN PROCESSED,
FB96 IS NO LONGER PROCESSED
ARD THE IP IS READY TO PROCESS
OTHER JOBS.
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3. Brief Programming Instructions

3.5 Application Example for $5-150U

FB98

SEGMENT 1

NAME :STP=>RUN

0005 tA F 0.1
0006 :JU FB180
0007 NAME :SEND

0008 SSHNR : KY0,5
0009 A-NR : KY0,20
000A ANZW : FwWlla
000B QTYP : KSNN
000C DBHR : K¥Y0,0
000D QANF : KF+0
O000E QLAE : KF+0
000F PAFE : FB121
0010 :

0011 A F 0.1
0012 L. KT010.1
0014 s8I T 17
0015 s

0016 tAN T 17
0017 :JC  =M0Q02
0018 :R P 30.0
0019 :R F 30.6
001A M0OQ2 z*+*%
SEGMENT 2

001B :BE

FB99

SEGMENT 1

NAME :SYNC:IPS

0005 sA ¥ 30.0
0006 :JC =MOQ1
0007 H

0008 :L KT020.1
000A A F 0.0
000B :tSI T 15
ao0o0cC : F 0.1
000D tSI T 15
Q000E M002 :A T 15
000F :JC =MO002
0010 :

0011 M001 : FB185
0012 NAME :SYNCHRON
0013 SSHR : KY0,5
0014 BLGR : K¥0,6
0015 PAFE : FB120
0016 gakdkR
SEGMENT 2

0017 :BE

5.1.3

LEN=33 SEC
PAGE 1

IP 252 FROM STOP TO RUN

RLO = 1

0 DIRECT INITIALISED, 5 PAGE
NR. 0.2 TASK NO. FOR SEND 20
DISPLAY WORD

NN - NO DATA

IRRELEVANT

IRRELEVANT

IRRELEVANT

ERROR DISPLAY

RLO = 1
1 SEC. WAITING TIME AFTER STOP
=> RUN

IF THE PULSE TIMER HAS RUN
DOWN, FBY98 IS RO LONGER PRO-
CESSED AND THE IP IS READY TO
PROCESS JOBS.

LEN=29 SEC
PAGE 1

SYNCHRONISATION OF THE IP 252 INTERFACE

THERE WAS A POWER FAILURE AT
F 30.0 =0

=> 2 SEC. WAITING TIME BEFORE
SYNCHRONISATION OF THE IP 252
T 15 IS PROCESSED ONCE BEFQORE
STARTING WITH RLO = 0

STARTING T 15
2 SEC. TIME LOOP, SCAN TIME
MONITOR IS INOPERATIVE IN OB22.

SYNCHRONISE INTERFACE WITH PAGE
NR. 5

0 DIR.PARAM.ASSIGNM., 5 PAGE NR.
0,6 BLOCK SIZE 512 BYTES
ERROR DISFPLAY

STEP 5 - Example for PB:STEU
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4. Programming Instructions

4.1 Configuration Overview

The IP 252 is a closed-loop control module which can be adjusted to specialised applications by plugging in a memory submodule.
The task-specific soiutions suggested are referred toin the foliowing as controller structures. These structures consist of individual
functions, e. g. speed controller, ramp function generator etc., which can be connected together to form task-specific controllers.
The currently available controller structure spectrum is contained in two different memory submodules:

1. Memory submodule DR/SR  6ESS5 374-0AATL
This submodule contains the structures "Drive controller” {(Section 4.10) and " Standard controller” (Section 4.11},

2. Memory submodule DRS/SR 6ES5 374-0AB11.
This submodule contains the expanded "Drive controller structure with self-setting” (Section 4.12) and the slightly modified
structure “Standard controlier” (Section 4.11).

In addition to the self-setting feature, the DRS structure has been expanded by the following functions:
— Interlink capability of the control loops, also with the SR structure.
— Free assignment of measuring sockets

— Function expansions of the DRS controller structure
® In the ramp function generator
® In the diameter calculator
® In the primary controller
® in field current measurement
@ Arithmetic operations

" Two of these functions, which apply to both structures of the “DRS/SR” submodule, are briefly dealt with in the following:

a) Free assignment of measuring sockets

Both measuring sockets on the frontplate of the IP 252 module are used for displaying two measured values. Which measured
values {control deviation, manipulated variable etc.) are to be displayed within which control loops (1 to 8) must be defined in the
user submodule with the structures
DR/SR in the configuration phase. Later modifications can only be made in stop mode of the module.
In contrast ta this, the measuring sockets for the
DRS/SR user submodule must be assigned to the desired measuring points immediately the controller is tested; in other
words, while the process is running:
The operator interface of the COM REG packages also offers the “Measuring sockets” function as well as the "Controller
test” function. In the "Measuring sockets” function, you can assign the socket 1 (DAC channetno. 5) and the socket 2 (DAC
channel no. 8} in menu-driven mode to any measuring point of the controller structure (controilers nos. 1 to 8). These assign-
ments can be changed at any time.
The measuring sockets can only be activeted if the analog output channels 5 and 6 have not been otherwise assigned.

b) Interlink capability of the control loops

The user submodule with the “DRS/SR* structures supports the interlinking of control loops 1 to 8o forrn masterand slave control-
lers. Wherever an ADC nis indicated in Sections 8.2 and 8.3 of the configuration documentation, the following parameters may be
entered:

eg.ADC6= (Oto 7 internat ADC channels
12810254 Backplane bus addresses of the S5 analog input/output modules: only possible with
the §5-115U
RNo.MP No. R No. s the controller number 1 to 8 and MP No. the number of a measuring point of this

controller sturcture.

It is now possible, for example, to transmit the processed actual value of controller no. 2 as a setpoint to controller no. 3.
The following value is now entered in the input field of ADC 6 {of branch 8 in controller no. 3) using the programmer:

ADCB  2.i2
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4. Programming Instructions

4.2 Maximum Number of Control Loops on the IP 252

The operating system of the IP can supervise 2 maximum of 8 control loops. Each control loop is assigned a sampling time by the
user. The minimum sampling time is 4 ms, the maximum 32 s.

Each control loop uses up a certain percentage of the CPU resources of the IP 252, The total sum of resources used by the controi-
lers should not exceed 100% of the CPU capacity.

How many percentage points a contral loop uses up depends on the following influencing factors:

Choice of structure (drive controlier, . . )

Choice of sampling time (4 ms, 8 ms, ...}

Choice of branches (limit monitor, . . ) within the structure

Choice of functions (ramp function generator, . . ) within a branch

The PG displays the percentage loading of the CPU in order to provide an estimate of the CPU loading of the |P. The table included
in the Appendix (Section 9) states to what extent (in %) each individual function loads the processor, given a sampling time of 4 ms.
These data are however only a rough guide. Exactinformation as to whether all controllers in the 1P can run without time problems
is generated by the IP itself as follows:

If the FAULT lamp (Section 4.4) does netlight up in the RUN state of the |P, then the loading is under 100%.

lllumination means momentary overloading. This can happen for instance when the PG or 35-CPU zccesses the IP frequently.
Overloading is detected by the operating system and “smoothed out” (see Section 4.4),

Overloading causes timing conflicts in the control loops of the IP. This means that the controi loops cannot be processed at the
sampling times specified by the user via the PG. In this case the operating system of the [P automatically lengthens the sampling
time by 4 ms. This lengthening continues until the time conflict has ended. After this the control loops operate with the sampling
times specified by the user.

The cperating system can cope with any overload situation. The IP can be operated via the PG or PC under all circumstances.

In the case of a permanent as opposed to a temporary overicading, the operating system permanently lengthens the sampiing
times of all control loops. This indicates that the user has selected sampling times which are too smail and thus overloaded the IP.

Note:

The selected control loop sampling time is not valid for afl branches of the structure

Branches such as the speed controlier (branch 5, AR) are processed with the set sampling time Ta, whereas the limit signal monitor
is only processed during every eighth sampling interval (8 - Ta).

This relationship is represented in Sections 8 and 9 in the upper haif of the diagram with “ T, 2-Taand 8- T4".




4. Programming Instructions

4.3 Input/Output Formats of the 1P 252

The IP recognizes the following number formats:

Time values

Percentage values
Dimensioned variables
Dimensicniess variables

4.3.1 Time values
The ranges which can be displayed on the PG are:
0.1 to 9899 ms (miliseconds)
0.001 to 9999. 5 {seconds)
00.01 to 59.5¢ h.m (hours.minutes)
4.3.2 Percentage values
The input/output is carried cut with fixed decimal point.
Inputrange: + 0.01% to *+ 100.00%
Qutputrange: +0.01% to + 200.00%

The number range of = 100% corresponds to a voltage range of £ 10 V.

4.3.3 Dimensioned variables

ltis possible to input and output a dimensioned variable (e. g. setpoint for a temperature controller). For this the PG requests the
following information:

- 0% = 7
-100% = °?
- ASCII = 7

The values entered for 0% and 100% define a straight line. This specifies the value range for the dimensioned variable.

The example in Fig. 4.2 illustrates this. A temperature value is to be controlied. The user knows that the occurring temperature value
varies in the range + 3,0 °C to — 2,0 °C. The setpoint and the actual values are to be input and output in °C. The following must be
entered on the PG:

Input at PG
- 0% = 05 :
- 100% = 3.0
- ASCll = DEGC {maximum 6 characters)

The 0% value corresponds to the middle of the possible temperature range, the 100% value to the maximum value.
After these specifications the dimension of temperature can be specified directly {e. g. 2.01°C).

Measuring point displays are then also converted to the temperature range (e. g. — 3.00 °C). The output range in this example lies
between + 5.50°C and — 4.50°C.




4. Programming Instructions

4.3 Input/Output Formats of the IP 252

b Dimensioned variable

fe]

16
[~ Outputrange ~ ~  Is — T T T T
| of measuring points

200% 100% 200% Normaiized value
| | [%]
| |
] |
- _ -

15
0% 2 0.5
100% 2 3.00
ASCII DEGC

Fig. 4.2 Example of dimensioned input/output via the PG

Notes on the correct selection of tI:e 0% and 100% specification:

~ Permissible range for the (0% / 100%) specification

+ 1 to = 10000
* 0.1 to £1000.0
+ 0.01 to x100.00
+ 0.001 to +£10.000
=0.0001 to £1.0000
+.00001 to +.00000

— The permissible combinations for the (0% / 100% ) specification:
After the 0% and the 100% values have been entered in the PG, the PG checks whether this pair of values is permissible. Only
those pairs of values are permissible which make sense from the accuracy consideration and for which the specification of the
100% value is larger than the 0% value.

The checking of the accuracy is carried out according to the following procedure:

- Determination of the position of the decimal point for 0% and 100% values: Ky, K

= Multiplication of the 0% and the 100% values by 10%, where x is the larger of the two numbers Ky, Ks.

— ifthe magnitude of both results of the multiplications = 10000 then the (0% / 100% ) pair of values is sensible and permissible.
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4.3 Input/Qutput Formats of the IP 252

Example 1:
e — =
1084; - ?'21345 E; - gj 1. Determine position of decimal point
0.1-10' =1 T - x
12345 - 10" = 123450 2. Muftiplication with 10

Result: The (0% /100%) pair of vaiues is not permissible!

Example 2:
0% =0.01 Ki=2 . .- . .
1 000",:. -10 K; _0 1. Determine position of decimal point
=
0.01-10*=1 2. Multiplication with 10%
10- 10° = 1000

Result: The (0% /100%) pair of valués is permissiblel
The foliowing inputs/outputs are possibie via the PG:
0.01 0.9 0.95 1 1.2 1.06

4.3.4 Dimensionless variables

There are dimensionless variables with and without a decimal point:

— Variables without decimal points have a range of 0 to + 32767.

— Variables with decimal points slways contain two digits after the decimai point and have a range of + 00.01 t¢ = 99.99,
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4. Programming Instructions

4.4 Meaning of the LEDs on the Front Panel of the Module

Combinations: Meaning:

O RUN The moduleisin the STOP mode

® STOP (see Seciion4.9)

O FAULT

® RUN The moduleis inthe RUN mode

O STOP (see Section 4.9)

C FAULT

C RUN

® STOP

# FAULT Both lamps light up immediately after the module power has been switched on. if no faults are present, the

fault lamp extinguishes after a few seconds. This means that after switching the power on, the diagnostic rou-
tines of the module could not detect any faults. If the fault lamp (FAULT) does not extinguish, then the module

is defective.
® RUN The loading of the module is partially too high;
O STOP i. e. during those perigds when the fault lamp lights up (momentarily), there are timing problems in the closed-
& FAULT loop cantrollers (see Section 4.2).

The following alternative remedies are available:

Increase the sampling time of a control loop

Delete a control icop

Disable a control locp

Switch individual functions off

~ Switch individual branches off

— Limit the communication with the S5-CPU or the PG

Symbols:
O Lamp extinguished
® Lampiiluminated
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4. Programming Instructions

4.5 Data Retention in the Memory Submodule

4.51 Retentive/non-retentive data

The memory submodule used in the IP 252 contains memory (EEPROM) which retains data when the voltage is switched off. The
controller parameters for a maximum of 8 control loops are stored there.

These variables are listed in Table 4.1 for each individual control loop. The controller parameters stored in the EEPROM are known
as "retentive” data. In contrast to this sort of data there is alsc “non-retentive” data, which is listed in Table 4.2. Non-rententive
data is not stored in the EEPROM and are lost during a power failure, if no back-up battery is available.

The storage of controller parameters in the memory submodule is carried out fully automatically by the IP 252, without the user
having to worry about it. The principle is explained briefly in Section 4.5.2.

Table 4.1: Retentive data of a control loop (see also Sections 4.10.7, 4.11.7 and 4.12.8 data words 0 1o 167)

— Type of structure {drive controlier, standard controller, . . }

— Sampling time of the control loop

— Dimension specifications

- Structuring of the control loop (state of the structure switches)
— Addresses of the analog controller inputs “ADC 1,.. ., ADC 8~
- Addresses of the analog controller outputs "DAC 1, .. ., DAC 8*
— Constant of the control loop “KON X.Y*

— Assignment of the measuring points to the measuring sockets

— Assignment of the measuring points to the limit monitors

Table4.2 NON-retentive data of a control loop (see also Sections 4.10.7, 4.11.7 and 4.12.8 data words 168 to 255)

- Variable "VARX.Y"

Contents of analog inputs/outputs

- Binaryinputs/outputvalues “BITX.Y”

Relay states “RELX.Y”"
Measuring pointvalues “MP X*

Past values of functions (smoothing, PID, . . )

1

4.5.2 Principle of data retention (see Fig. 4.2)

Aworkspace memory (RAM) is located in the IP in which all the controller data is stored. This data can be subdivided into:

— retentive data (see Table 4.1}
- non-retentive data (see Table 4.2)

Retentive data can be modified with CPU/CP and PGs (Fig. 4.3, 1 and 2). However the following retentive data cannot be entered
in the STOP state of the [P:

— Structure type

— Sampling time

— Dimensions

— Structure switches

— Addresses for analog inputs/outputs

The remainder of the retentive data of Table 4.1 can also be modified in the RUN state of the IP.

Bach input via the CPU/CP or PG is stored initially in the RAM of the IP. The operating system of the IP continuously compares the
controller data of the moduie (RAM) with the controller data in the memory submodule (EEPROM). If a value differs then it is automa-
tically updated in the memory submedule (Fig. 4.2, 3).

Note:

H random data are transferred cyclically from the S5 CPU to the IP 252 (e. g. KON10.1, KON5.KP etc.), it may not be desirable to
dump these data on EEPROM. If this is the case, use of a special job no. during data transfer will prevent these data being dumped
in the EEPROM of the user submodule. The reason for using this method for data transfer is that the EEPROM can survive only 2
limited number of write cycles {updating).

This mode (Section 5.2.3.2) is only possible with the submodule “Expanded drive controlier structure with self-setting and standard
controller structure (DRS/SR)” (MLFB 6ES5 374-0AB11).

After a user input via the CPU/CP or PG, there is a certain interval of time during which the retentive data in the memory submodule
is updated. If 2 power failure does not occur during this (short) interval of time, then the description given under "Case 1" applies.
If a power failure occurs during this interval of time, then the description under "Case 2* applies.

47



4. Programming Instructions

4.5 Data Retention in the Memory Submodule
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Fig.4.2 Data retention in the 252 IP

Case 1: NO power failure during the updating of the EEPROMs
The EEPROM of the memory module contains all the latest data required for the control loops according to Table 4.1.

Case 2: Power failure during the updating of the EEPROMs

in this case one must differentiate between whether the RAM of the [P is backed up or not. A battery in the power supply of the
programmable controller is used for supplying the back-up voltage.

The RAM is supplied by a backup battery:

After the restoration of power, the EEPROM contains the most recent data for all the control loops as listed in Table 4.1. After power
restoration there is no difference to case 1.

The RAM is not backed up:

After restoration of power, the EEPROM contains the most recent data listed in Table 4.1 for all control loops except for those
whose updating was interrupted by the power failure. The data of the control loop during which the power failure occured has the
same state in the EEPROM as before the last modification.

Comment to case 2:

If the memory submodule is pulled out with the IP supply voltage switched “off”, thenitis notimportant whether RAM is backed up
or not. The contents of the EEPROM are as follows:

The data for all control loops except for the one during which the power failure occurred, are the most recent.

The data of the contro! loop during which the power failure occured, has the same state as before the last modification.
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4.6 Start-up Behaviour of the IP 252 (response to “power on”)

4.6.1 Treatment of the controller data after "power on*

After switching the power "on”, the operating system checks the IP for the presence of a user memory submodule. If no submodule
is present or a submodule with the wrong identification (& 28) is present, then the |P remains in the STOP mode. The IP can be
accessed via the PG even when no submodule is plugged in!

If a valid memory submodule is plugged in, then the following two cases must be considered:

Case1:

Assumption:  The |Pis powered up and the power fails. The submodule remains plugged in and the power is again restored.
Consequence: The controller data in the RAM of the P and the memory submodusle are identical. How current the dats are, as
compared to the last modification by the user, is described in Section 4.6.2.

Case 2:

Assumption:  The IP is powered up and the power fails. The submodule is removed when the power is “off” and another sub-
module with valid data is plugged in. Then the power is restored.

Conseguence: Inthe following cases the controller data is copied from the memory submodule into the RAM of the [P:
— Nobattery is present
OR

— The IP was in the STOP mode before “power off”
OR

- The stop switch of the IP was switched to stop in the unpowered state.

Note to case 2;

If the user wants to load new controller data into the IP, then the IP must be switched “off*, the rew memory submodule plugged
in, the STOP switch moved to the STOP position and the power switched “on” again.

4.6.2 Start-up behaviour of the control loops after “power on” (Fig. 4.3)

After powering up, the IP goes into the RUN mode (green RUN LED lights up) or into the STOP mode {red STOP LED lights up).

The STOP mode is entered under the following conditions:

— No battery is available OR
— The switch on the [P is in the STOP position CR
— The IP was in the STOP mode before power failure CR

— The power failure indication is not set

Before reaching the STOP mode, the controller data fram the EEPROM of the memory submodule is copied to the RAM on the
module. Also ali the previous values, bits, relays and variables of the control loops are erased.

The RUN mode is entered under the following conditions:

— Battery is available AND
~ The switch on the IP is in the RUN position AND’
— The IP was in the RUN mode before power failure AND
— The power failure bit is set AND

— The S5-CPU switches the BASP signal inactive i. e. the CPU is in the RUN mode

There are various ways of influencing the start-up response of a control loop from the PG, The following statements assume that
the IP automatically goes to the RUN mode after “power on”. The PG can be used for setting in each control loop whether warm
restart is desired and in that case whether the warm restart ¢riterion should be used.
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4.6 Start-up Behaviour of the IP 252 (response to "power on”)
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Fig.4.3 Start-up behaviour of the IP 252 after “poweron”
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4.6 Start-up Behaviour of the IP 252 (response to “power on*)

The warm restart criterion is:

The actual values before and after power failure should not differ in magnitude by more than 25% of the actual value before the
power failure.

| actual value 4pe, nay — BCtual value pogore nau |
=|0.25 x actual value before NAU |

' no warm restart is required, the operating system disables all control loops and resets the previous values in the corresponding
controiler data blocks, i. €. the IP goes into the RUN mode with disabled contro! loops. These control loops can be enabled from
the $5-CPU via a command, which is transmitted by data handling blocks. The enabling is carried out individually for each control
leop (" Controller cold restart”),

Now the case is considered where the user has selected warm restart behaviour via the PG. if the warm restart ctiterion is then not
used, then all previcus values of the control loops are reset. The IP goes into the RUN mode and the control loops which were
enabled before “power off” remain enabied and begin to operate from the start up mode (“Controller coid restart”)

When the warm restart criterion is used, the operating system of the IP checks whether the criterion is fulfilled. If it is not fulfilled,
then all the previcus values of the control loops are reset. The IP goes into the RUN mode and the control loops which were enabled
before “power off* remain enabled and begin to operate from the start up (" Controller cold restart”).

1f the warm restart criterion is fulfilied, no previous values are erased. The IP goes into the RUN mode and the control loops which
were enabled before “power off” remain enabied and begin to operate again from the point at which they were interrupted by
“power off” ("Controiter warm restart”).

Summary:

Controller cold restart means that the contral loops begin to operate from the restart after switching the power on. This means
that all the previous values of these control loops are reset.

Controlier warm restart means that the control loops continue to operate with the old values after switching the power on. These
values correspond to the state at the instant of the power failure. Several conditions must be fulfilled before any of the {(maximum
8) control ioops can carry out a warm restart.

The following applies for the IP 252:

— The RAM of the IP is backed up by a battery
— The IPis in the RUN mode at the instant of the power failure.

The following applies to the controt Eo‘ops:

~ Warm restart is selected and the warm restart criterion is fulfilled,
The following applies to the S5-CPU:

- The CPUisin the RUN mode
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4.7 Enabling/Disabling of the Control Loops with the Programmer

Individual control loops can be enabled or disabled via the PG from the " Operating mode” menu. This is possible in the RUN and
in the STOP mode of the IP.

The command acts immediately in the RUN mode of the IP, If the command is given in the STOP mode ofthe IP, then it operates only
when the IP goes to the RUN mode.

Example:
The following is entered during the STOP mode of the IP:

R1 R2 R3 R4 RS R6 R7 R8
ENABLE N Y N Y - - - -

When the [P subsequently goes into the RUN mode, the following happens:
Control loops 2, 4 are enabled, i. e. they are processed
Control loops 1, 3 are disabled, 1. e. they are not processed

Note:

If, during configuration of the control loops, the programmer query “Warm restart after power failure” is answered with ‘No’, the

relevant control loops R to R8 will be disabled at power recover. Re-enabling must then be etfected from the programmer or the
S5-CPULL

4.7.1 Disabling of a control loop in the RUN mode of the IP

It a controt loop is disabled by the programmer in the “Controller processing” form {or “Mode” form in the case of the PG 615), this
means no calculation is carried out for this control loop.

The response of the analog outputs assigned to this disabled control ioop can be selected by the user. There is a menu for this
purpose on the PG. There are two options tor selection:

Option 1: the analog outputs remain in the state they had at disabling.
Option 2: the analog outputs arereset, i. e. 0V is output.

lf the user selects option 2, then in addition all measuring points and previous values of the controi loop are reset.

4.7.2 Enabling & control loop in the RUN mode of the IP
The reaction of a control loop to being enabled depends on its past history.

Pre-history 1: The control ioop was enabled during RUN of the IP and then disabled. When the control loop is agein enabled, then
two cases must be differentiated:

Case 1: The analog outputs of the control loop have retained the last value while the control loop is disabled. In this case, a check
is made as to whether a warm restart of the controller is possible. If the warm restart criterion is fulfilled, then the control
loop continues with the last values, which it had when it was disabled. The warm restart criterion is (as in Section 4.6):
The actual value before disabling and the actual value after enabling should not differ in magnitude by more than 25%
of the actual value before disabling.

If the warm restart criterion is not fulfilled, then a cold restart of the controlier is carried out, L. e. ali previous values of the
controif loop are reset.

Case 2: The analog outputs of the control loop were reset white the control loop is disabled {outputs at 0 V).

This always requires a cold restart of the control loop as a consequence. This means that the previous values of the controi
loop are reset. ’

Pre-history 2: The control loop was never enabled in the RUN mode of the IP. In this case enabiing aiways ieads to a cold restart of
the control loop.
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4.8 RUN/STOP Mode of the Module

Both modes STOP and RUN of the IP can be selected via the switch on the module, via the PG or via the $5-CPU. The switch has
the top priority. i for instance the RUN mode was selected via the PG and the switch was set to the STOP position, then the {P al-
ways goes to the STOP mode.

Atransition from the STOP mode to the RUN mode caused by the PG, CPU or switch always triggers a cold start (Section 4.7.2).
This means that ail previous values, bits, variables and relays are reset. The control loop enabling however remains uninfluenced!

4,81 RUN mode

The following characteristics apply to the RUN mode:

The analog outputs of the control loops are active.

individual control loops can be enabled or disabled.

- Enabled control loops are executed.

— Communication with the PG is possible.

— Communication with the S5-CPU is possible.

Controller parameters are automatically saved on the EEPROM of the memory submodule.

— Constants, relays, bits, variables and measuring peint assignments of the control loops can be modified,
— The structuring of a control loop is not allowed.

The IP can reach the RUN state in various ways.
After " power on” the [P goes automatically into RUN, if the conditions of Section 4.8.2 are fuifilled:

H the IPis in the STOP mode, then there are various ways of going to RUN. Itis assumed that a memory submodule with a valid iden-
tifier is inserted, and the $5-CPU is in the RUN mode. These ways are:

— The switch is moved to the RUN mode
OR

- The PG gives the RUN command and the switch is in the RUN mode
OR

- The S5-CPU gives the RUN command and the switch is in the RUN mode

4.8.2 STOP mode

The following characteristics apply to the STOF mode:

All analog outputs of the module are connected to module earth via relays.

Individual control loops can be enabled and disabled. Enabled controliers are not executed.

Communication with the PG is possible.

Communication with the S5-CPU is possible.

Controller parameters are automatically saved on the EEPROM of the memory submodule.

- Constants, variables and measuring point assignments can be modified; this does not apply to bits and relays.
— The structuring of a control loop is not allowed.

]

The STOP mode of the IP is reached by various ways.
After “power on” the IP goes into STOP if the conditions described in Section 4.6.2 are fulfilled.

The IP goes from the RUN mode into the STOP mode, due to the following:

— The §5-CPU goes to STOP (BASP active)

OR

— The switch on the IP is set to STOP
OR

— The voitage monitoring of the module signals a fault
OR

— The PG gives a STOP command
OR

— A hardware fault occurs
OR

— The $5-CPU gives the STOP command
OR

~ = The watchdog is triggered

CR

— An access is made to a defective or missing analog module.
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4.9 Explanation of the Symbols used in the Configuring Sheets (Section 8)

The basis of the description of the controlier structures are the configuring sheets (Section 8) for these controller structures. The
symbols and abbreviations used are described below.

-]

ADC

DAC
1

Main structure switch {configuring bit) for branch 13:

The switch (5t 13) is used for selecting branches within a controller structure. The user determines via the
pregrammer if the branch is to be executed or not.

Structure switch 1in branch 8:

The switch (8 8.1) determines the signal flow within a branch. The switch position is only scanned by the PG
if the corresponding branch is selected.

Note regarding the main structure switches. Madification of the switch position is only possible in the STOP
state of the IP. The PG must be in the ” Structuring” mode.

Relay 2inbranch 8:

The term relay (REL 8.2) is used to identify switches which can be modified in the RUN state of the control
loop, i. e. during the time the IP is processing control loops, the signals in a control loop can be interrupted,
switched through or switched over.

The relays are influenced by the control program of the CPU and from the PG.

Binary (input) value 1in branch 3:

Binary (output) value 1in branch 11:

The control loop recognises binary input variables and binary output variables. The states of the input bits (0/
1) can be modified in the RUN state of the IP both from PG and also from the control program of the CPU.

Binary output variables {0/1} are transferred to the control program of the CPU from the IP. They can be simul-
taneoausly observed with the PG.

Analog input 4 of the controlier structure (analog-to-digital converter)

-

Analog output 1 of the controller structure {digital-to-analog converter)

Each controlier structure has 3 certain number of analog input/output variables (ADC 1, ADC 2, .. . orDAC 1,
DAC 2, . . ). The assignment of these inputs/outputs to the connected signal lines of the IP or the analog
modules is carried out with the PG. This is only possible in the STOP state of the IP.

The following inputs are possible via the PG:

G6...7 The analog input/output variables are processed in the IP and are connected to channel num-
bers 0, ..., 7 at the terminal block. {Section 2.1.3.1.5)

128,...,254 The analog input/output variables are processed in the analog module. The S5 addresses are
in the range FOBOH to FOFFH. This is the peripheral range without process image.

Addressing is slot-coded. Address “128” corresponds to an analog input or output module in the slot next to
the CPU and the second slot is then coded with “ 160" {= 128 + 32). The two's complement must be set as
the format and sampling is performed cyclicaliy.

The 1P 252 can only access analog modules when used in the 115U-CPU. Depending on the CPU version only
a limited number of IPs can access analog modules:

CPU Number
944 3
94110 942B 1
otherwise 0

The following input is aiso possible in the case of user submodules with the structures “DRS/SR”, wherever
an ADCn isindicated in Sections 8.2 and 8.3 of the configuration documentation:
RNo.MPNo. R No. is the controller number 1 to 8 and

M No. is the number of @ measuring point of this controller structure.
This makes it possible to assign, for example, the processed actual value of controller No. 2 to controller No.
3 as 2 setpoint, The following velue is entered by the programmer in the entry field of ADC 6 (of branch 8 in
controller No. 3): ADC®S6 2.12.
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4.9 Explanation of the Symbols used in the Configuring Sheets

(CON)
\10.1/

(var
\3:1/

(P
\1/

Constant vatue 1 in branch 10

The following numerical values can be input via the PG in the STOP and the RUN state of the IP:

— Timers (e. g. ramp-up time = 20 s}

— Percentage values (e. g. setpoint = 50.05%)

— Dimensioned variables {e. g. setpoint = 300.5 rev/min}

— Pimensionless variabies (e. g. proportional value = 10.01)

{refer to Section 4.4 for availabie possible input formats)

Variable value 1in branch 9

Setpoints can be input not only as analog signals but also as numerical values. These numerical values can be
generated both by the PG and also by the control program of the CPU. !f these numerical values are gener
ated by the 55-CPU, then they are identified with “VAR”. Variable values can be entered in the STOP and the
RUN state of the IP.

The following values can be input:

— Percentage values {e. g. speed setpoint = 10.83%)
— Dimensioned variables (e. g. temperature setpoint = 1024°C)

(refer 1o Section 4.4 for available input formats)

Measuring point 1 of the controller structure

A series of measuring points are distributed over each controller structure. These measuring points can be
used to observe the most important signals of the control loop.

Measuring points are
— Percentage values
OR
— Dimensioned variables

In the RUN state of the IP it is possible to assign any desired measuring points to limit monitors or measuring sockets with the PG,
A recorder can be connected to the measuring sockets (on the front panel of the IP) and the signal can be recorded. Crossing of
upper or lower limits by signals can be monitored with the limit monitors.

Note regarding the switch position for relays and function switches:

The position drawn in the configuring sheets is always the defauit position. A switch position can only be changed by an action on

the part of the user:

— For structure switches, a branch or a function must be selected with the PG (=1).
~ For relays, the corresponding bit must be active (“17). This is possible using “Force” on the PG during the “Controller test”
mode or via the S5-CPU,
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4.10 Description of the Drive Controller Structure (DR)

The structure contains all functions required for controlling a drive, except for the current controller and the power stage. This
means that depending on the requirements of the user, a speed controi system (e. g. for mills, turbines) or 2 velocity control
system {e. g. for paper machines, winders and foil machines) can be implemented.

The drive controller structure (Fig. 9.1} consists basically of two cascaded closed-loop controllers. Parameters ¢can be as-
signed to each of the controllers of P, PI, PD or PID response. The outer loop controtler (9) isused e. g. for position control, tension
control or pressure control. One should mention at this stage that the numbers in brackets correspond to the branch number ((5)
2 branch 5). A velocity control loop or a speed control loop can be implemented using the inner loop cantroller (5).

Upon a request by the CPU of the programmable controller, the closed-loop controller structure can be switched over te “direct
tension control”. The output of the inner loop controller (5} is then switched to limit the outer loop controlier (9). The output of the
outer loop controller (2} generates the manipulated variable (current setpoint).

4.10.1 Quter loop controller (9)

The setpoint {e. g. position setpoint) is input either via an A/D converter, or via the programmer or the CPU of the programmable
controller. The actual value (e. g. actual position value) is sensed by an A/D converter. The controller output can be reduced in
proportion to the actual speed value. This is used for speed-dependent adaptive control in foil machines.

4.:30.2 Inner loop controller (5)
The following setpoint sources can be programmed:

— 1st channel: Cutput of the outer loop controlier (9)

— 2Znd channel: Setting up speed (6)

- 3rd channel: Inching speed (7)

- 4th channel: Armature current dependent component (11)
This component is used e. g. in conveyor beits and continuous casting processes (load regulation).

- 5th channel: Main setpoint (speed or velocity setpoint (8)).
This setpoint is input either via an A/D converter, via the programmer or via the programmable controller CPU. The
acquired setpoints can be processed by a ramp function generator and/or a smoothing module.

The ramp function generator module produces a ramp output from a step function at its input. This is required for
instance during start up processes.

The smoothing module is used for “smoothing” the setpoint.

The control ioop can be tuned to optimum disturbance response. Selection of a suitable smoothing time constant
produces an optimum response to setpoint changes.

The actuai value (10) (actual speed value} can be input either as a tacho voltage via the A/D converter or via a counter input. A
smoothing module is used for suppressing any resonances. In addition, the high frequency disturbances to which the controller
cannot respond are kept away from the PID module (10).

The display funetion (10} provides a steady display of the actual speed value viaa measuring instrument connected to the D/A con-
verter.

In the case of the speed control loop, the actual speed value (10) is used directly in the inner loop (speed) controller {5). If a velocity

control is required, the current velocity is calculated from the actual speed value (3 a) and transmitted to the inner loop (velocity
controfier) as an actual velocity value,

The controller output, optionally evaluated with 2 factor (4), forms the main component of the current setpoint. This evaluation of
the controller output produces a loop gain, as required e. g. during the field weakening operation of motors,
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4.10 Description of the Drive Controller Structure (DR)

4.10.3 Current setpoint
The current setpoint which is generated by the IP 252 as a = 10 V voltage at the D/A converter consists of the following:

— 1st channel: Main current setpoint (5)

— 2nd channel: Friction compensation (2)

— 3rd channel: Acceleration compensation (3 b); is used in velocity controilers {e. g. reeling and unwinding operations)

— 4th channel: Braking current modulation (1 b)
Instead of the summed output (1 a), an actual speed dependent braking current can be cutput as the manipulated
variable.

Before the current setpoint is output as the manipulated variable, it can be converted and limited (1 b).

4.10.4 Additional functions

— Two user connected limit monitors {12), {13):
Each of the limit monitors can be assigned to any desired signal (measuring point) of the controller structure. The limit monitors
contain 6 stages, which are specified via the programmers, The results of the limit monitors {overshaot or undershoot) are evalu-
ated by the logic controi program of the S5 central controller.

— Four pre-assigned limit monitors:
These limit monitors support the operator communication and control concept of the compact controller structures. The resuits
of the monitors are used for instance by the CP 526 communications processors as inputs for the standard displays on the VDUs.
The limit monitors monitor setpoints and actual values of the outer loop (9) and the inner loop (5) controllers.
The danger and the warning limits are specified via the programmer in the planning stage.

— Thermal monitoring of the motor {11):
Using the actual armature current a thermal manitoring of the motor is possibie. If one of the switching limits specified by the pro-
grammer is reached this is communicated to the fogic control program.

- Two user assigned measuring sockets (14, 15)
Two measuring sockets are located on the front panel of the controlier module. Any desired signals {measuring points) of the
controller can be measured at these measuring sockets. The programmer is used to assign a particular signal to a particular
measuring socket.

4-17



4. Programming Instructions

4.10 Description of the Drive Controfler Structure (DR)

4.10.5 Detailed description of the drive controller structure

The following description refers to the configuring sheets (Section 8) for the drive controlier structure. The symbols used here are
explained in Section 4.9.

The three overview pages of Section 8 show all the branches of the drive controller structure. The shading in branches 1,5, and 10
of the drive controller structure means that these branches cannot be switched off. These branches are always activel The precise
representation of the structure can be found in Section 9 (Fig. 9.1) of the Appendix.

4.10.5.1 Branch 1: Contreller output/current setpoint

Function:

The current setpoint (manipulated variable) is generated and output via an analog output channei. The current setpoint can be in-
verted with structure switch S1.1.

The limiting stage limits the current setpoint to values, which are specified by the user via the PG. The upper and lower limiting
values are detected in branch 5 (Section 4.10.5.5) by the PG. If the current setpoint crosses the [imits, then this is taken into account
in the inner loop controlier (PID module) in branch 5; i. &. the corresponding overflow bits are set and the | component of the PID
controlier is disabled as iong as an overflow bit is set.

Relay REL 1.1 is available for braking action. If the relay is active, then DACZ outputs the current setpoeint, which is linearly dependent
on the instantaneous actual speed value. MP12 is multiplied by (—100) and by the constant CON1.1, with REL1.1 active. This means
that 0% is output as the current setpoint when 0 speed is reached.

input variables:

- Current setpoint component from branch 2
— Currentsetpoint component from branch 3
— Main current setpoint from branch 5

Braking compensation:

- CON11 The constant influences the magnitude of the braking current
- MP12 Actual speed from branch 10
- REL11 When active, the motor is braked to standstill.

Output variables:

- DAC2 Current setpoint (manipulated variable) after limiting.
- MP86 Magnitude of the Braking current.

The actual speed value, multiplied by the constant CON1.1 and (—100) is the braking current.
- MP9 Current setpoint before limiting

410.5.2 Branch 2: Friction

Function:

This branch can be activated with relay REL 2.1 for compensating friction (stiction) forces. In order that the correct polarity of these
current setpoint components is maintained even when the direction of rotation changes, the constant 2.1 is multiplied with the sign
of the speed setpoint.

Input variables:

— CON21 The constant specifies the magnitude of the current setpoint component.
— REL2.1 When active, the current setpoint component is enabled.

- MP14 Speed setpoint from branch 8

Output variables:

— The cutput from branch 2 is connected to the summation point of branch 1.
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4.10.5.3 Branch 3: Acceleration compensation and diameter calculator
This branch consists of two sections, which are used for operating axel-driven upcoilers and downcoilers.

Functions:

a) Acceleration compensation, branch 3b
If rotating masses are accelerated (decelerated) an acceleration (decelerstion) torque is required from the electric drive. i the
rotating mass is connected by a web of material to a drive with a different mechanical time constant, this can produce fluctua-
tions in tension in the web during acceleration or deceleration. To minimize thess fluctuation, the drive is supplied with a current
setpeoint component dependent on the acceleration torque.
The speed setpoint from branch 5 is differentiated for this purpose. The resultis acceleration. This is multiplied with the constant
KON 3.1 and appiied to branch 1 as acceleration current.

b) Diameter calculator, branch 3a.

A primary requirement in upcoiling and downcoiling is that the web material is kept at a suitable tension. The [P 252 does this by
means of velocity control (speed control) with primary tension contrel. With this “direct tension control” {actual tension
measurement via tension load cells or dancer roll), the tension is controlled with branch 9. If there is a dancer roll, the primary
controller functions as a position cortroller. The tension is determined by the weight of the dancer rofl or the load applied to it.
The actual speed is matched to the coil diameter in branch 3a. Excitation during the coiling operation can be influenced via
measuring point MP 13, which is then routed to @ DAC via 2 measuring socket (branch 14 or 13). A precondition for coiling control
is that the web speed be set by the driven machine.

Function sequence in the case of downcoiling

I the coil diameter decreases, the speed controller tries at first to maintain the speed since its input signals remain constant. This
increases the web tension. The tension controlier or position controller makes the appropriate adjustment and the speed is
increased. This alsc increases the preduct n x d (MP 16). At the input to the summator in branch 3a, nx dis greater than the master
reference voltage V_at MP 14 and at this point the integrator runs from the set initial diameter (MP 15} downwards until the product
n x d is again equal to V.

The actual value n x d for branch 5 is therefore smaller and so the drive is “faster”. The correction value of the primary controller is
decreased. During the coiling operation, n is therefore greater and d smaller; nx d always remains equal tc V|| Branch 3a functions
similarly in the case of upcoiling with the difference that, in this operation, the integrator functions upwards from a small initial
diameter.

It is important that the new initial diameter be set at the beginning of a ceiling operation (e. g. by the CPU control program). The
level of the master reference voltage (MP 14) at max. production speed depends on the coiling ratio.

Example:

Diameter of empty mandrel 200 mm = 22.2%
Diameter of full coil 900 mm = 100%
Diameterratio = 45%

Max. masterreferencevoltage = 22.2%

The master reference voltage can be influenced by means of the constant CON 8.2 in branch 8.
The diameter (MP 15} is only deleted in the STOP mode of the |P 252,
in the case of a warm restart after power failure, the old value is retained if the IP RAM has battery back-up.

Input variables

Acceleration compensation, branch 3b

—CON3.1 The constant determines the influence on the current setpoint

—MP 14 Velocity setpoint from branch 8

Diameter calculator, branch 3a

MP 12 Actual speed from branch 10

—VAR 3.1 The diameter of a newly mounted coil must be entered here. The IP 252 calculates the current diameter in the case of up
and down coiling, starting from this diameter.

—REL 3.1 This relay influences the output of the integrator. When the relay is inactive, the currently calculated diameter is at the
integrator output. When zctive, the output of the integrator is set to the value of variable 3.1. The diameter can be set
again at any time.

—BIT 3.1 If the bitis "0”, the integrator is disabled. The last diameter calculated remains at the cutput. If the bitis setto “ 17, the
integrator begins to work again from the last diameter calculated.

Output variables

Acceleration output, branch 3b:

—MP 7  Magnitude of the current setpoint component
Diameter caiculator, branch 3a:

=MP 15 Current diameter of the coil

—-MP 16  Velocity value {to the summator in branch 5).
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4.10.5.4 Branch 4: Loop gain

Function:

The output of the inner control loop in branch 5 is evaluated and gives the main component of the current setpoint. Depending on
the position of structure switch 54.1 various arithmetic operations can be carried out:

S$4.1inactive: {division in branch 5)

The signal (field current) input through an analog input channel is transmitted to a function generator and multipied with the con-
stant CON4.1 The characteristic cannot be changed on the IP and is described in Section 4.10.6.5. This characteristic gives the ap-
proximate relationship between the field current and the magnetic flux of the D. C. motor. The shape of the characteristicis selec-
ted to fit a majority of the most commonly used motors (see Section 4.10.6.5).

$4.1 active: (multiplication in branch 5)
In the case of velocity control, the actual diameter calculated in branch 3 (MP15} is multiplied with the constant CON 4.1.
The result of this product is multiplied with the output variable of the control algorithm.

Input variables:

- ADCS Field current
- CON4.1  The constant determines the influence of the arithmetic operation

- MP15 Actual diameter from branch 3
Output variables:
- MPS Operation on the controller output in branch §

4.10.5.5 Branch 5: Speed controller/velocity controller

Branch 5 (and also branch 9) contains a relay {REL 5/9), which is only active in a special application (*Direct tension control”). Sec-
tion 410.5.16 is devoted to this application. Therefore in the description below this relay is assumed 1o be inactive.

Function:

The instantaneous control deviation is determined in the summation stage. Itis calculated from the difference between the setpoint
and the actual value (see page 2 on branch 5 in Section 8.1). The setpoint consists of the outputs of branches 6, 7, 8, 9and 11, the
actual value is the output of branch 3 or 10. If the actuzl value comes from branch 3, then it is a velocity control system otherwise it
is a speed control system.

The setpoint and the actual value are each monitored by a preassigned limit monitor, The function of this monitor is described in
Section 410.6.1.

If the relay RELS.] is inactive, then the output of the summation stage goes to the PID controller. For commissioning purposes the
relay can be made active. Then the constant CONbS.1 goes to the PID controlier input.

The PID controller can be assigred P, PD, PID or Pl control action by setting various parameters to zero:
TN=0 I component not active
wW=0 D component not active

Both the limits CONS_B+ and CONS.B— limit the manipulated variable in branch 1. 1{ the manipulated variable in branch t crosses
one of the lirit values, then the corresponding bits BITS.UE+ and BITS.UE— of branch b are set.
The PID controller in branch 5 then disables its integrator. This prevents “wind up” of the integrator.

The output of the PID controller is operated on by the output of branch 4, if branch 4 was selected. If branch 4 was not structured
then no operation is carried out, the controller output is connected to branch 1 without modification.
Evaluation: Multiplication if 341 = 1

Divisionif $41=0

The output of branch 5 is the main component of the current setpoint.

input variables:

PID controller module:

— CONSXKP Proportional value influence the behaviour

— CONS.TN integrating time of the PID controller

- CONSTV Differentiating time

- CONS5.B+ The constant determines the upper limit for the limiting in branch 1.

— CONS5.B- The constant determines the lower limit for the limiting in branch 1.

BITS.RF The bit disables or enables the PID contraller. The controller is enabled, when the bitis active. When disabled, the
controlier produces 0% of its output and resets its internal memory.

Setpoint limit monitor:

- CON5.50G Upperlimit
— CONL.SUG Lowerlimit
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Actual value limit monitor:

- CONS.OW  Upperwarning limit
— CONS.UW  Lower warning limit
— CONL.OG Upper danger limit
— CON5.UG Lower danger limit

Miscellaneous:

- CONB1 When relzy RELS.1 is active, the constant works on the input of the PID controlier, (Start-up value).
— RELSA1 When the relay is active, it switches the constant CON51 to the PID controller input.
— REL5/9 With this relay, one can switch over 1o ,Direct tension control” (see Section 4.10.5.16).

Output variables:

PID controiler module:

— BIT5.UE+ This bit is active if the manipulated variable {MP9) in branch 1 crosses the upper limit CONS.B+ (in branch 1).
The integrator in the PID controller is then frozen.

— BITS.UE— This bit is active if the manipulated variable in branch 1 crosses the lower limit CONS.B— (in branch 1).
The integrator in PID controlier is then frozen.

Setpoint limit monitor

— BIT5.50G The bit is active if the setpoint crosses the upper limit.
- BITS.5UG The bit is active if the setpoint crosses the lower limit.

Actual value limit monitor

— BIT5.0W The bit is active if the actual value crosses the upper warning limit.
- BITS.UW The bit is active if the actual value crosses the lower warning limit.
- BIT5.0G The bit is active if the actual value crosses the upper danger limit.
— BIT5.UG The bit is active if the actual value crosses the lower danger limit.

Miscellaneous:

- MP10 Main current setpoint (input of the summation stage in branch 1)
- MPT1 Input of the PID controller {control deviation)
Note:

The bits BIT5.50G to BIT5.SUG are not evaluated by the standard function block F&8:FORCE (Section 5.1).

4.10.5.6 Branch 6: Setting-up speed

Function:
When relay RELE.1 is active, the constant CONB.1 is switched o the summation stage in branch 5.

Input variables:

— CONG&1 Constant used as the setting-up speed setpoint
-~ REL61 Relay used to switch the constant CONB.1 to the speed controller, branch 5 (control deviation).

Output variables:
— The result of branch 6 is connected to the summation stage in branch 5.

4.10.5.7 Branch 7: Inching speed

Function:
if relay REL7.1 is active, then the constant CON7.1 is switched to the summation stage in branch 5.

Input variables:

- CON71 Constant used as the inching speed setpoint.

— REL71 Relay used 10 switch the constant CON7 1 to the speed controlier, branch 5 (contro! deviation).
Output variables:

~ The result of branch 7 is connected to the input of the summation stage in branch 5.
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410.5.8 Branch 8: Speed/velocity setpoint

Function:

The branch generates the main setpoint for the inner loop controller in branch 5.

Relay REL8.3 is used to select whether the setpoint is an analog or a digital input. In the case of an analog input {RELS.3 inactive)
the IP inputs the value via ADCE.

Inthe case of a digital input (RELB.3 active) relay REL8.1 can be used to decide whether the setpoint comes from the PG (CONS.1)
or from the logic control program of the S5-CPU (VARS.1).

Further processing of the setpointis only carried out if relay REL8.2 is active. The setpoint can be enabled or disabled with the relay.

The setpoint input via ADC or VARB.1/CONB.1 can be transmitted via a ramp-function generator or a smoothing block or via both
simultaneously. The structure switches S8.1 and $8.2 determine which block is selected.

The processed setpoint (MP17) is multiplied by the constant CONB8.2 and then transmitted to branch 5.
If structure switch 58.3 is active, then the processed setpoint (MP17) is output via an anaiog output channel (DACS).

The ramp-function generator block and the smoothing block are described in detail in Section 4.10.6.
input variables:

Setpoint input:

-~ ADC8 For analog setpointinput, the signal is input via ADCB.

— REL8.1 The source for the digital setpoint is selected by the relay. If the relay is inactive, the value comes from the PG
{CONB8.1).

- REL8.3 The relay determines whether the setpoint input is analog (relay REL8.3 inactive) or digital (relay REL8.3 active).

- RELS.2 When active, the relay allows the setpoint to be processed further.

- CONS8A For digital setpoint input (REL8.3 active) and with relay REL81 inactive, the PG is the source of the setpoint
(CONS8.1).

— VARS1 For digital setpoint input (RELE.3 active) and with relay REL8.1 active, the logic control program of the S5-CPU
is the source of the setpoint.

- CONS8.2 Multiplication of the processed setpoint by a constant.

Ramp-function generator:

— CONB8.TR Ramp-down time
~ CON8.TH Ramp-up time

- CON8.ZUW  Increment :

see Section 4.10.6.3
- BIT8.HOE Increase bit

— BITB.TIE Decease bit

- BITB.LOE Reset

— MP12/16 " Actual speed/velocity

Smoothing biock:

—~ CON8.TVZ  Delaytime see Section 410.6.2

Output variables:

- MP14 Magnitude of the setpoint after optional processing by the ramp-function generator block and/or the smoothing
module. This value is transmitted to the summation stage in branch 5.

- MP17 Magnitude of the setpoint directly after being input.

- DACS For active structure switch $8.3, the processed setpoint is output to an analog output.
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4.10.5.9 Branch 9: Outer loop {primary) controller

Branch 9 (and also branch 5) contains z relay REL 5/9, which is only active in a special application (“Direct tension control®).
Section 4.10.5.16 is devoted to this application. Therefore in the description below this refay is assumed to be inactive.

Function:

The control deviation is determined in the summation stage. The actual value is input via ADC 1. The setpoint can be input either as
an analog variable (89.2 inactive) or digital variable {($9.2 active). For digital setpoint input, the state of relay REL9.1 cetermines
whether this value comes from the 35-CPU (VARS.1) or from the programmer (CONBS.1}.
The setpoint and the actual value are each monitored by a preassigned and non-cptional limit monitor (see page 2 on branch 8 in
Section 8.1). The operaticon of both these limit monitors is described in Section 4.10.6.1.

The control deviation (output of the summation stage) is used as the input by the PID controller.

The PID controller can be assigned, P, PD, PID or Pl control action by setting various parameters to zero:
TN=0 | component not active

V=0 D component not active

The controller output is limited by CON 9.B+ and CON 9.B— and then multipiied befare it reaches the summation stage of branch
5. The type of this evaluation can vary:

multiplication by a constant is possible via the PG value CON 9.2, However, it is aiso possibie to make the operation proportional
to the instantaneous speed value (MP 12 from branch 10).

If the signal reaches the limit, the relevant bit, BIT9.U+ or BITS.U—, will be set. The PID controller then disables the integrator. In this
way “wind up” of the integrator is prevented.

Input variables:

Setpoint input:

- ADC2 Setpoint input if analog setpeint input mode was selected (89.2 inactive) during structuring.

— RELS.1 The source for the digital setpoint is selected by the relay. If the relay is inactive, the value comes from the PG.
— CONB8.1 For digital setpoint input and with relay REL9.1 inactive, the PG is the source of the setpoint (CONS.1).

- VAR91 For digital setpoint input and with relay REL9.1 active, the $5-CPU is the source of the setpoint (VARS.1).

Actual value input:
- ADC1 The actual value is always input as an analog variable.

PID controller:

CON9.KP Proportional gain

CON9.TN integral-action time

- CON9.TV Derivative-action time

- CON9.B+ The constant determines the upper limit for the limiting.

- CON9.B~ The constant determines the lower limit for the limiting.

BIT9.RF The bit enabies or disables the PID controller. The controlleris enabled if the bitis active. In the disabled state, the
controller outputs 0% and resets its internal memory.

I

Setpoint limit monitor:

— CON9.S0OGL Upper limit
~ CON9.SUGL Lowerlimit

Actual value limit monitor:

CON9.OWL Upper warning limit
CONS.UWL  Lower warning limit
CON9.OGL Upper dangerlevel
— CONS.UGL Lower danger level

Multiplication of the controller cutput:

— CON9.2 This value is multiplied with the controller cutput if structure switch $9.3 is active.
- MP12 The controller output is muitiplied with the actual speed value input in branch 10 if structure switch $9.3 is
inactive. :

Miscellaneous:
— REL5/2 This relay can be used for switching over to "Direct tension control”.
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Output variables:

PID controiler:

— BIT9.UE+ The bit is set when the output of the PID controller crosses the upper limit CONS.B+. The integrator in the PID
controller is then frozen.

— BIT9.UE~ The bit is active when the output of the PID controlier crosses the lower limit CONS.B—. The integratorin the PID
controller is then frozen.

Setpoint limit monitors:

— BIT9.SCG The bit is active when the setpoint crosses the upper limit.
~ BIT9.SUG The bit is active when the setpoint crosses the lower limit.

Actual value limit monitors:

- BITS.OwW The bit is active when the actuz| vaiue crosses the upper warning limit,
— BITS.UW The kit is active when the actual value crosses the lower warning limit,
— BIT9.0G The bit is active when the actual vaiue crosses the upper danger limit.
— BITO.UG The bit is active when the actual value crosses lower danger limit.

Miscellaneous:

- MP1 Actual value of the cuter loop controller

- MP2 Setpoint of the outer loop controtler

— MP3 Control deviation of the outer loop controller
- MP4 Input of the summation stage in branch 5
Note:

The bits BIT9.50G to BIT9.SUG are not evaluated by the standard function block FB:FORCE (Section 5).

4.10.5.10 Branch 10: Actual speed value

Function:

The actual speed value can be input via an analog input channel (ADC3) as a tacho voitage or via the pulse detection inputas a
pulse sequence. If required, the smoothing block can be used to smooth the actual value. Then the signalis multiplied by a constant
(CON10.1). If relay REL10.1 is inactive, the resuit of the multiplication in the case of a speed control system goes to branch 5, in the
case of velocity control to branch 3.

For display purposes the actual speed value (MP12) is processed further. It is multiplied by a constant {CON10.3), then transmitted
via the display block and output via the analog output channel DACT.

I retay REL10.1 is active, the constant CON10.2 goes to branch 3 or branch 5.
Relay REL10.1 is used during start up.

The display and smoothing blocks are described in Section 4.10.6.4.

Input variables:

- CON101. The constant is used for normalizing the actual speed value.

— CON10.2 This value can be input for commissiening purposes via relay 10.1.
—~ CON10.3 The constant is used for calibrating the display via DAC1.

-~ CON10.4 Rated speed in revoiutions per second.

CON10.5 The number of index lines divided by 100. Both constants CON10.4 and CON10.5 are used for calibrating the
digital actual speed value input. At rated speed the block outputs 100%. {Example: CON10.5; 5 2 500 index

lines).
— CON10.TVZ  Input variable of the smoothing biock, see Section 4.10.6.2.
- ADC3 Address of the analog input channei used for sensing the tacho voltage
-~ DAC1 Address of the analog output channel used for displaying the actual speed value.
— REL10.1 When active, this relay activates constant CON10.2.

Output variables:

- MP12 This is the processed actual speed value.

Itis effective at the input of either branch 3 or branch 5. In addition the value can be output via an analog output
channel.
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4.10.5.11 Branch 11: Actual armature current value

Function:

The actua! value of the armature current is input via ADC4. It should be routed via the input terminals 3 and 4 (channel 1} since actual
value filtering is possible in the terminal block. The actual current value is used for thermal monitoring of the machine and/or for in-
jection in the summator in branch 5.

If applied to the summator in branch &, the actual current value is used, for example, for characteristic manipulation or, in the case
of valtage controll, for (| x R) compensation. A signed actual current vaiue is required in the case of a4-quadrant drive. The influence
of the actual current value can be influenced by constant CON11.3.

Using the armature current, a thermal monitoring of the motor is possible (511.2 active). For this purpose the armature current is
substituted in an equation. This equation generates the approximate temperature response of the armature winding. When the
limiting value is reached (CON11.1), bit 111 becomes active.

A more detailed description of the equation is given in Section 4.10.6.6.

input variables:

Thermal monitoring:

— CONTIA The constant gives the value from which the thermal monitor sets bit 11.1.

- CONTL.2 The constant is a characteristic of the motor. ltis a criterion for how quickly the motor warms up.

Miscellaneous:

— CONT1.3 The constant is multiplied by the armature current when 5111 is active.

- ADC4 Address of the analog input channel used for the actual armature current.

Output variables:

— BITN1 This bit is set, when the thermal monitor has reached the limit CON111. When the bit is set, the maximum per-
mitted heating of the armature has been reached.

— MPS The actual armature current value after multiplication by constant CON11.3. This value is used as the input of the
summaation stage in branch 5.

- MP13 Actual armature current value input via ADC4.

4.10.512 Branch 12: Limit monitor 1

Function:

The limit monitor monitors the value at any desired measuring point. A maximum of six limits can be used. The no. of the monitored
measuring point can be modified in the RUN mode of the IP at any time.
The function is described in detail in Section 4.10.6.7.

Input variables:

— MPNO. No. of the measuring point to be monitored {1 ... 17)
- CON121
— CON12.2
- CON12.3
- CON124
- CON125
— CON12.6
- CON12.7 Number of limiting values

Maximum of & limit values

Qutput variables:

— BIT121
BiT12.2
- BIT12.3 Maximum of 6 output bits
- BiT124
— BIT12,5
— BIT126
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410.5.13 Branch 13: Limit monitor 2

Function:

The limit monitor monitors the value at any desired measuring point. A maximum of six limits can be used. The no. of the monitored
measuring point can be modified in the RUN mode of the IP at any time.
The function is described in detail in Section 4.10.6.7.

Input variables:

- MPNO No. of the measuring point to be monitored (1 ... 17)
- CON13.1
- CON13.2
- CON133
~ CON13.4
- CON135
- CON13.8
- CON13.7 Number of limiting values

Maximum of 6 [imit values

Qutput variables:

BiT13.3
- BIT13.2
- BIT13.3
- BIT13.4
BIT13.5
- BIT13.8

Maximum of 6 output bits

t

410.5.14 Branch 14: Measuring socket 1

Function:

The value of any desired measuring point can be output via an analog output channel. The no. of the measuring point can be modi-
fied any time during the RUN mode of the IP.

Input variables:
- MPNO No. of the measuring point, which is to be recorded {1 ... 17}
~ DAC3 Address of the anaiog output channel at which the vaiue of the measuring pointis to be cutput.

Measuring socket 1 is permanently connected to the DAC channel 5.

4.10.5.15 Branch 15: Measuring socket 2

Function:

The value of any desired measuring point can be output via an analog output channel. The no. of the measuring point can be modi-
fied any time during the RUN mode of the IP.

Input variables:

- MPNO No. of the measuring point, which is to be recorded (1 ... 17)
— DAC4 Address of the analog ocutput channel at which the value of the measuring point is to be output.
Measuring socket 2 is permanently connected to the DAC channel 6.
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4.10.5.16 Special case: Direct tension control

in the case of a velocity control system (branch 3 active), one can switch over to »Direct tension control”. Switchover is carried out
by relay REL 5/8 from the control program of the S5-CPU,

When relay REL 5/9 is active the following oceurs:

— Measuring point MP10 of the velocity controller in branch 5 is used by the outer loop controllerin branch 9 either as the upper or
lower limit. The state of the structure switch S9.1 determines whether the lower or upper limit is specified by MP10,

— Measuring point MP4 of the outer loop controller in branch 8 becomes the input of branch 1. MP4 is therefore the main compo-
nent of the current setpoint.

This is illustrated by Fig. 4.4. This shows the case where the lower limit of the controlier from branch 9 is determined by the con-
troller in branch 5 (S9.1 inactive). The upper limit is then the constant CONB9.B+, which was specified via the PG.

When structure switch 59.1 is active, then the upper limit of the contralier from branck 9s determined by the controllerin branch
5. The lower limit is then CONS.B~, which was specified via the PG.

BRANCH ¢ BRANCH 5 BRANCH 1

+ N J—

J

lower limit
upper limit
Fig.4.4 Directtension control {relay 5/9 active) Exarnple: 59,1 inactive
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4.10.6 Functions of the drive controller
4.10.6.1 Pre-assigned limit monitors in branches 5and 9

The results of these limit monitors are used by a CP 526 for display purposes. The output bits cannot be read from the standard FB
used with the logic program (Section 5.1).

Function of the actual value limit monitor:

Four limits can be specified via the PG:
— Upper warning limit

Lower warning limit

Upper danger limit

- Lower danger limit

Each of these limits is assigned a bit. If a signal crosses the upper warning/danger timit, then the “ Upper warning/danger limit cros-
sed” bits are set. In all other cases they are reset. When the signal crosses the lower warning/danger limit, then the “Lower
warning/danger limit crossed” bits are set. In all other cases they are reset.

Function of the setpoint limiting monitor:

Twao limits can be specified via the PG:
- Upperlimit
-~ Lowaer limit

Both limits are assigned two bits. When the upper limit is crossed the "Upper limit crossed” bit is set, otherwise it remains reset.
When the lower limit is crossed, the “Lower limit crossed” bit is set, otherwise it is reset (Fig. 4.5).
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Example: Setpoint limit monitor

Setpeint

|

100% + Upper limit TN

Lower limit /

- / N Time

=t

= Upper im)

—100% = 7//// "l Upper limitcrossed”
VS A v ///////; “| ower limit crossed”

< Lower limit < bower limit

'l

{_ower limit crossed”

Setpoint
!
100% ¢
Upper limit
/ Time
% Towertimt 7| -
—~100% > Upper limit 1
| 4 _0 , . .
/ ‘ 1 / Upperlimit crossed
. / "Lower limit crossed”
< Lower limit < Lower limit
Setpoint
)
Time
o N
0% JUpeertimit /- __ } o
Lower / \
| timit 0 S
—100% ] > Upper limit \ 1
7/ ///////////A ‘ 0 “Upper limit crossed”
Y, 7//7777/3 e

< Lower limit < Lower limit

Fig. 4.5 Method of operation of the pre-assigned limit monitor
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4.10.6.2 Fiiter (see Fig. 4.6)

Function:

The filter smoothes an analog variable using a first order delay function.

Explanaticon of function parameters

Type of variable Symbol

Description Number format Setting range
Parameter TVZ Filter time constant Time 4 ms to 98hrs 59min
Explanation of function input/output variables
Type of variable Symbol Description Number format Setting range
input variable X1 Submodule input variable to be filtered variable-dependent -100% to +100%
Qutput variable Y (1) Filtered submodule output variable variable-dependent ~100% to +-100%
£y
\Jz/
X® Y(1)
e s i e
X}
input signal
Xo
- 1
Y
Qutput signal
Xol— — — — _——
|
!
|
|
|
|
i
: -t
TVZ
Fig.4.6 Filter
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4.10.6.3 Ramp-function generator

Function: {Fig. 4.7}

The ramp-function generator produces a ramp as the output signat y(t) from an input step change x(t).

- The slope of the positive ramps is determined by the constants (ZUW, TH) and of the negative ramps by the constants (ZUW,

TR).

Positive ramps are where the output value y(t) changes towards increasing speed (£100%}. Negative ramps are where y{t)
changes towards decreasing speed {+0%).

The constant ZUW (increment) specifies the percentage value which is reached after expiry of the negative (TR) or positive (TH)
ramp times, when a 100% step is connected to the input of the ramp-function generator.

InFig. 4.7 (diagrams 1 to 4) several examples are included. They illustrate the influence of the constants ZUW, TR and TH.

The ramp-function generator takes into account the actual value (MPx). This guarantees the fastest possible tracking of the
setpoint y(t) by the actual value i(t). When ramping down, the actual value is taken into account, if it is less than the momentary
ramp value calculated by the ramp-function generator. When ramping up, the actual value is taken into account if it is greater

than the momentary ramp value calculated by the ramp-function generator. This procedure is explained in Fig. 4.8 (diagrams 1to
5}.

Fig. 4.9 shows how the ramp-function generator behaves if the input signal is changed before the output signal has reached its

final vailue.

The actual value is also taken into account here.

Explanation of function parameters and binary variables

Type of variable Symbol Description Number format Settingrange
Parameter CONTH |Ramp-uptime Time 0.1 ms to 99hrs 59min
CONTR |Ramp-downtime Time 0.1 ms to 9%hrs 59min
CONZUW {Ordinates of the ramp-function generator, i. e. the variable- Oto +100%
ramp value achieved in the time TH or TR at 100% dependent
input step change (thus determining the ramp slope)
Binaryinput BITHOE [Higherbit, BH = 1startsrising ramp Bit 0/1
signals BITTIE Lower bit, BL = 1 starts falling ramp Bit 01
BITLOE Delete bit, BD = 1 effacts switch from manualto Bit 0/1
automatic mode
Explanation of function input/output variables
Type of variable Symbol Description Numberformat Value range
Inputvariables XMW Current setpoint variable- -100% to +100%
dependent
i{t) Current actual value (MP12 or MP18) variable- —100% to +100%
dependent
Output variable Y1) Output value (ramp value) variable- —100% to +100%
dependent
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T

X{1) POSITIVE Y(n

f ' RAMP

+100% 4
Y(2)

o \
A
N

-100% 1

Negative ramp

+100%

X(1)

Y e
0% IH

,.—0-

~100%

Positive ramp

+100% {
Y

0% DIB N .L

~100% +

Negative ramp
and
Positive ramp

@

—100% }

0% {:‘-’ _ﬂ ZUW 1

1
XD /_,fdzuw
Y R
-100%

MNegative ramp
and
Positive ramp

Fig. 4.7 Ramp-function generator for drive controller

Assumption: Actual value referencing not sensible!
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%

i) [~ —~ .
~ . The actual value is larger than the ramp y(t).
v(1) -~
Xt} %o —~— ==>> No actual value referencing
X A ——
J— L t
® t1 tz
%
i
i(a) ., Atinstant t, the actual value is between x, and x,
z(t) ﬁb ~ I . ==> Actual value referencing
Xy —_——
@) b2 fz
%
)
y(b)] Atinstant t, the actual value is below x;
x(t) ﬁl ==2> Actual value referencing
i b !
@ f1 = — — — —— - o
%
4
i{t) . . ’
~ Atinstant ty, the actual value intersects the ramp y{(t)
y()| ™~ N ==2> No actual value referencing
1 \
! —_ R
@ 1y Bty N
%
)
i) o
\ The actuat value sinks below the ramp value at t; and be-
y(D) \ gins to increase again at t5-
(1} \ -_ . ==> No actual value referencing
o —
e <
® Gt t G

Fig. 4.8 Ramp-function generator actual value referencing
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%
i — —

y{t)
x(1)

i — —

y(
x(8)

’.—r

Fig. 4.9 Ramp-function generator
Changing the input before the output has reached its final value
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- The ramp-function generator has three binary input signals with which the output y{t) can be influenced {independently of the
input x(t)).
— If the HOE bitis active, then the output y{t) ramps to the +100% limit. The actuat value is not taken into account (MPx).

It the TIE bit is active, then the output ramps to the — 100% limit. The actual value is not taken inte account.

Ii the HOE and TIE bits are both active simuftaneously, then the output remains at the last value;

i. €. noramp is generated

If the LOE bit is active, 2 change of mode is made from manual to automatic {i. e., the setpoint is approached via the preset

parameters Ty, T an ZUW), as long as the HOE and TIE bits are inactive.

The actual value is taken into account in this case.

Resetting of the bit causes the output y(t) to ramp to the input vaiue x(1). The actual value is also taken into account here.

— The HOE and TIE bits have priority over the LOE bit.

The function of the bits is illustrated in Fig. 410 (diagrame 1 to 2).
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2
TiE A/

Y/

soosed _—
i®)
x{1)
it}

A

~
0 o % %

tr |t

-100%+

HOE

0 o
o I I I

1
LOE o

TIE

(XA

Actual
value
referencing

Bild 410 Ramp-function generator
Function of HOE, TIE and LOE bits
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4.10.6.4 Display

Function:

The display function provides a non-flickering display of the actual speed value.
The input signal to the display is output as a rounded signal.

410.6.5 Characteristic curve

Function:

The charactenistic curve stage transforms an analog input variable x {field current) into an analog output varizble y.
The function y = t{x} used has the following characteristics:

- Linear range

y=0 for 0=x=100%

y=0 for =-100%=x=0%

y=3/2x tor 0=x=10y

— Parabolic region
y= = =2 (x —100) + 100 for 1% = x = = 100%
800 37T -

The curve is shown in Fig. 4.11.

The curve is also called the normalized excitation curve. It represents the relationship between the field current and the flux of a
d. c. motor. The curve is an approximation which is valid for most d. c. motor types.
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Value table:
Field c;urrent Flux X v
y . fo S / ———)
Y 0% 0%
‘ Linear approximation
Flux 0% 15% ’Y-"—%X
20% 30% )
30% 45%
N\
100% 331/3% 50% !_ _
40% | 59,5% |
50% 229% Parabolic approximation t
6 y =~ x ~ 100 + 100 t
60% 82% !
70% 90% ]
J 1
80% 95,5%
90% 99% :
100% 100% ) I
y = f(x) [
50% I
1
f I
iinear | - parabolic i
0 334% ) 100%
Field current  (ADCE)

Fig. 411 Mormaiized excitation curve

4-38



4. Programming Instructions

4.10 Description of the Drive Controller Structure (DR)

4.10.6.6 Thermal monitoring

When current flows through an electric machine, the temperature rise can be described approximately using the e function. This
“thermal image” is used to regulate the temperature rise in the machine in a calcutation involving the armature current and the con-
stant CON 11.2 (thermal time constant) according to the following equation
-t
Temperature tise = Zymawe (1 —€  T).

If the permissible temperature limit {temperature rise) is exceeded, bit 111 is set. The temperature fimit is given with the constant
CON 111, Atemperature limitis selected such that under operation with nominal current the temperature limit is never quite reached
(ortheoretically would be only after an infinite period). Cooling is expressed by the equationi®-e — ¥,

Example:
Nominal thyristor current = 500A 2 10V hegr £ 100%
Nominal motor current =400A2 8Vigr2a 80%

Thermal time constant: 30 min (CON 11.2)

Temperature rise curve with nominal current:

Temp. rise = i§x (1-exp — ﬁﬁ) =%§0 % (1-exp -—-3-0tm—-m) =64% (1-exp —m)

Temperature rise curve at, e. g., 1.2 Iy = 480 A (= 96%)
Temp. rise = 8216 % (1-e — g5 =)
it can be seen from Fig. 4.12 that, when operating with 1.2 x iy, bit 11.1 is set after approximately 36 minutes. The temperature rise

value is only reset when the module is in STOP status. If the IP RAM has battery backup, the old value will be retained on “restart
after power failure”.
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"Heating” of the armature winding

|
100%T
o, i // / §
64% 4 CON 111 v
7
50% Ve
/
. / e
' /
7 /
i /
/
4. /
T T T Y T T T r "% {min]
10 20 30 356 40 50 60 70 80 90 100
hes—— CON 11.2
?//////////////////f/

iz.{'; - e-:)zt)

Heating equation

i Armature current
x Thermal time constant
t Time

N (6N (o)

TR \J1.2/

Armature current
———f—-

i(t)

?(1-e3h

Fig. 4.12 Thermai monitoring
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4:10.6.7 Limit monitor

Function: (Fig. 4.13)

The value of a measuring paint MPx is checked against six limit values GW({i).
If for positive limit values MPx > GW(i)

or for negative limit values MPx < GWI(j),

then the corresponding limit value bit B(i) is set.

- GW{HZ0: MPx=GW({H—B() =0
MPx > GW(i)—B(i) =1

for1=i=N
- GW(@i)<0: MPxZGW()—B{H)=0
MPx < GW(i) — B(i) =1
— The number N of limit values is defined by:
T=N=6
— Unused limit value bits are set to zero:
B(i) = Ofori>N
Explanation of function parameters:
Type of variable Symbol Description Number format Setting range
Parameter CON12.7 (or 13.7) {Number of presetlimit values no unit 1106
CON121{or13.1) |Limitvalue 1 variable-dependent —1060% to +100%
: : {or%)
CON12.6(or 13.6) |Limitvalue 6 :
Explanation of function input/output variables:
Type of variable Symbol Description Number format Value range
Inputvariable Xe Input value to be tested variable-dependent (or %) -100% to + 100%
Binary output . Bit 12.1 (or 13.1) Limit value bit 1 Bit 0/1
signals : : : :
Bit12.6 (or 13.6) |Limitvaiue bit6 Bit 0/1
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MPx
1
100% B ﬂVS ___________ /
GW1 o /
50% +
| ewz .
) / L
e _ /[
‘50%"_ GW5
| Gw4
~100%
ol )
. 7777777777770,
B) -
OM 7777 L
80) o 00000 -
B8) o L v

Fig. 413 Li

mit monitor of the drive controller structure
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4.10.7 Data block of the drive controller (DR)

The data block contains all the data of the DR controller structure. If the contents of these data words have to be read or overwritten
by the CPU, access to these internal IP 252 data can be effected with the help of data handling blocks (Section 5.2).

Data
word
address
15 14 13 12 11 10 g 8 5 4 3 2 1 0 I
[ TR L S S PEE Fo Fomm—— Fomma-—- S e—— L N—— 4emmma Fmmmm- L TYPY L o ———— tmm——— L PP . T + ¥
I Configuration code (DRIVE: 101.) I o4 0

L R L L Y e s ST PP SO RI py T ruuuyty iy tyuuvpuy: PSR SV SRy SR S %

1 Version number I D¥ 1
........ T T T Tt RRRES JRRRRRS JSSupRyut PUPSPRUOE SIS SO S S S §
1 1 Status word I bW 2
B e o e L s o Ammm—— L TTPRN +amaan tomsmm +
I 1 Error form word I DW 3
BESY- #mvmae D o Fewwnn tmmm—— Fmmana E AP L - Famman - tunave Femene amenm Hmammm +avasu Fememn *
CODE 1 Error form word oW o4
1 Famasa $emnma: Fosmna L Y- [ RTp——. tomemm L T, o fmmmm- Fanmma Famm L T Homm e Fmmmmm Fom—— T -
I 1 I DH 5§
I L TR Fwm Hrrw Frmr—— Fmmmmn bmmmmn e Hemmm e Fammam tommam Fommam L DT Fmmma Hmmm—— tamm— teesen +
I I I DWW 6
1 L et s TP S RPN et ¥ g S YU SO S S
I 1 OCM word I oW 7
N . * e R e e L e et e e Lt ST PP
I Sampling time /2.5 as {32 BIT-0CM) I Dw 8
[ —— L, S— L . § S L L & S——Y + + + + + D R S +
I I oW &
EEL T ad o tommana Fam e ot SLTTEEL P + . + +. R et
Samplingl Sampling time of the fastest branch (16 BIT-OCM) Time value I DWio
tine + + + Fosna—t A + + At + + + - Hommmc bt
I

Time format 1 DOw il

B et T s S e T e N il ST LT ST S Iyl " YU SRy §

1 Minimum puise deration /2.5 ms (FPKT)

Time value I buW2

D b L ST Tue R Sy 0¥ S Y S

1 Time format I D413

L - + +. ST TN B e il Loy DO FESREE SRR ¥ - Lt ST -+

1 Minimum puise duration (16 BIT-OCM) Time value I DW 14

Favemat—— +. + +. -+ -+ ERLTETRL FE LT TEE T BT S + - e +

I Time format Time format I owis

+ + + + + P + + + * + L S L L N— oo +

1 Muitiplier {16 BIT-DCM} = Sampling time/smallest basic sampling time I OW 16
I W17

- - - + + . + + +. - +. L SRRV Vg Y VS —"

I I D13

+ +. -+ Fa e * . 22 - — tennsa toacestemmm et srtransetweenatenama +

I I oW 19

Fomma— m———— o et ¥ ¥ + bmammatssm + + Fonmsrtrrevotemmmed

1 1 Dw 20

R . + -+ + *. Hmmanntansscte et ———t +: + + tm it

I I w21

R L D e L e et e T T TEuRY YRy Y SUPEI YU Sy

I I DW 22

Fomman Fomman L e Fmmm v o o - Famamua e —— Foem—— Fomme L TR L CE LT R o o —m——— +
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i5 14 13 12 11 10 9 8 7 6 8 4 3 2 1 [

L s T O e L T, TRyl YApSyuyuu Yt Sy S S +

1 I

+ + . +

1

L D L L R S Tt Py N e " W -+

I
R ity Tl ST LU SRRy SOt LU Sy UpUEe ULV SV VN SR
1 I
Ly Y S Sy *

I

- + -t AL EEL DEPETL LY P EVE TY TR Fae 3

I

L e aien et Tk AT o Ot S e v S ST YU U S

e et R L T TS e Ll DL TAET, PAAPIE SR S O WSO URUyy” WS TRy SRSy 3

1 i

R T R ettt g B e LT Yo e S SR YU TP §
I . I

R i L e R e it i et PR P S S Sy Uy U S 3

Configu-1 ST(0) 1

ring
switch

R e e L LT DRI R e e Sy Wy SR S S

i ST(1) 1

tmmmantannant. il SELEEL ST SR D Y TEuRuyyne S S S S U

Branch 11 Standardization acceleraticn value CON 1.1 1

+ + + +

I

S TSR SR S S — tommmmtn + -+ + -, * +

B T e L LTt L PIEY s iy unvyny S Sy o o+ + + +. -

I

B s o T T es (SIS R SRR iy Ny D Gy o +. + atmnaaat +

I

[ Y A

I

1 Controller gain CON 5.KP 1
+----_+--__-¢.----+—q--,#—_.__+-—---+-.---0----.4-----+--—--§_----+-----+-.---+-----+-_---+-----+

I I

+ * + - *,

B D L ey T upuyty “NpRpRpUyy YR S ST SU 3
[ Integral action time COK 5.TN I

L CERETL PSSP TR TR T TP PEL N NR—" ) -+

[ - B TCTRTRre SR WSS S
i DIM 5.TH I

tommeadmmanate b etusem mbmm et m e * Hmmmmatm + - + -

EEE L DT P

Branck 51 Derivative action time CON 5.T¥ 1

1

P T =

Frm— o+ + =t tommmmtem e L Ty L PU—— -+ - + +. +. -+ -+ -

I DIM5TV 1

o Fommm e += + +. + +. + + Foim—— + * +

1 Upper manipulated variable Timit CON 5.8+ 1
Favmmadansiatiamcatisnacboncsatocom oo e ebo e dmvm et mmn s abosssatos et v bummmmbnm et n -t

I Lower manipulated variable limit CON 5.B- 1

Fomaae e #rrwrr v Frmuar Fomrua P L ST o ma—— Frwmwa - F———— - ——— L DT Fm - - +

Data
word
address
I
v
Dw 23

Dw 25

oW 26

bW 27

oW 28

bW 2%

OW 31

Dw 32

bW 33

DW 34

DW 35

DU 36

DW 37

Dw 38

DW 40

DW 41

OW 42

Ow 43

oW 45

DW 46

DW 47
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Lata
word
Address
15 14 13 |34 11 10 9 4 7 & 5 4 3 2 1 4] I
Fmmmmn L DTS L SR [ TP L TR L T, § S o Fmmma L TN ) e [ Tr—— Fmm———— - Fmm—a Fammna + v
1 1 I DW 48
i trmanm L Sy, Fmmm [ S L TR, - FN— tammma dama— £ P e — L Fmr o Fummam Funmna +
1 1 i DW 49
1 tommaa Fomamn Frr v L Prm——- - L [ T Hmmmmm L L A L P L [ R +
11 Start-up value BRANCH 5 CON 5.1 I buW 50
-------- e L e T SNy U AP S U SRR Sy S SRS
I 1 Filter time constant CON 10.7vZ I DW 31
I 4eeeae Fommmm Hoomee +ommme Fommmm Fomm e Fmmmm $amnaa toomen R Fommme LR Fmmmm— Hmmnaa Foemem Fmm +
I I DIM 10.TVZ I W52
1 R L e T e AT o LT Ter TCHPRRy T pRyRR" Sy S S SO
Branch 101 Matching CoN 10.1 I OW 53
1 L SR e o Fwmm Fmmman L TR S T Feammm- tamae L S—— Fumm—- Hmmmam L TP S e—— Famema b +
I 1 Start-up value BRANCE 10 Con ic.2 I Dw 54
-------- e L e e L e L T TN P NP U T NEpEpRpapa
1 Setpoint CON 9.1 I DW 55
I R et e e i T e S O S S S S S
i1 Cortroller gain LON 9.KP 1 DW 5%
R e e LTt PR ) L TR PR L TETIR F Fommme L L —— drmnman L T e +
Branch 91 I Dw &7
I [ TET. Fmmmmm Fmm——— L . —— e L TR, [ T L TET— L - o L N— b I . ,—— £ +
I 1 Integral action time CON S9.TN I DW 58
I + +. LR +: - o r—— Fommm—— Fomma- L TN Fmm - 4mmamm tmmm—— L TP o S D o+
I I DIM S.TN I DW 59
1 R T D e T T R Ty (ST s S S S
I 1 Derivative action Time CON G.TV I W60
I L b B L U S WY
I 1 DIM 9.Tv¥ I DWél
I o4 e +eee e [ R Fomm e Fmmm T b #mmmm e Fomeem Fommm e o - mmm—— +
I 1 Upper 1imit CON 9.B+ I W6z
1 + +. S R L T e . LT PIPY JUPRNNEGSy SPSP FRPEr JR S S Sy
I 1 Lower limit CON 9.B- I DW 63
LI e it e SU T T SR PSS SRS ARSI S S SO SH T N S SRS
I 1 I Dw 64
I R et L e U SRRy Sy U SIS S S R RS
I 1 1 W65
1 + Fommar + +: et L T T 0 PP Y
I I Scaler constant CON 9.2 I DW 66
+ * + + + + + +. + 2] e L L T S S S
Branch 111 Natching armature current CON 11.3 1 W &7
L R + + + +. +. +, + + + B e L s e Sy -
Branch 21 Friction value CoN 2.1 1 DW 68
+ +. + + * D el S Sy S Y
Branch 3bI Standardization acceleration CON 3.1 1 DM 58
s e it i +. + Ao e o o +nmm e o P Fmm - LEE T o e +
Branch 41 Standardization fiux CON 4.1 I DT
-------- e e T e e e T T IR SRUPRRIPN N g e i S Sy
Branch &I Setting-up Speed CON 6.1 I DW 7l
-------- T e Lt etttk At bt bl ST T P IO S T AUy Sy S M S SHP Y
Branch 71 Creep speed cor 7.1 I DU 72
-------- A ek e e e T U U g
I 1 Setpoint CON 8.1 I DW 73
I Foren L T Fe v Fmmewn tmmmm— tmmman Fasame temeem Fommme Fommna Fevmmn Famman tom e Fooama tamaan +*
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Branch

L I I I e )

15 14 i3 12 11 10 9 8 7 6 H 4 3 2 1 ¢

R A o e e S L P Pl P LT PR T PR TET ST DT FELT T SR TN PEL RS 4

1 Acceleration time CON 8.TH I
Fmmmmm o o Fomema S ] Fmmma— o o L LT Fom - S ST Fommm Fomm——— Fom - L T Fomsua +
1 DIM 8.TH I
B‘t ----- 4+ o o — + s -+ + * +* + +- -t temeael
1 Deceleration time CON 8.TR I

L T s L N N )
1 DIM 8.TR 1

L e e e e e T e e e T s e S P DR 4

I Ordinates after time has elapsed CON 8. ZUW [
F IS S P R S—— oo R N Hommme R S [ S P S S F . E S S P A— SN +
i Filter time constant COR 8.TvZ I

#ocecectaccectocisntrrsssatbmnnnntnsnnntennsntemnmntannsatennastisssntuannatnsnnntennastnnnnntenemnd

I DIM 8.TVZ I
—ememme et ————— +. L ST Fo e e et - L O L Fomm—— Fomom L ST Fom——— L S o +ann s -+
Branch 101 Calibratton display CON 10.3 I
-------- -+ ook + B et et Sttt & + + == *: e e LTt
I 1 Upper response threshold CON 11.1 1

1 #rmemem Fommmm Fmomen + + + + + L - e * Femmmmtuseveteannat
Branck 117 Time constant CON 11.2 I

1
I

marmansntecscotssssatavasstrnsnstencnatecccnfencsntrnnnetencnntennnntannnnten -t

1
I
1
1
Branch

+ - o =

S Y ¥t PP SO SO S SO ST

i bIM 11.2 I

S

1 Ml: Number of limits CON 12,2 1

R VSR S SR SR Y VU S " + + S A L S— +
1 Ml; Limit 1 CON 12.2 I
P § S — B — " S— S L tmnman Fmmnnm E— L — + Fumma + T amme +
121 ML: Limit 2 Con 12.3 I

[ ORI S S SR, USRI SR SV RS JSyNURRIE YRR FRSVSJR PRSI SRS TRpyR S S——

I I Ml: Limit 3 CON 12.4 1
) O S S S U U W S + + + + — L ot
I 1 Mi: Limit & CON 12.5 I
1 = + - + L — | T domeme B S— § S P N R N—— + + L N +
1 1 Ml: Limit 5 CON 12.6 I
I + Frwr et + + + + + + + + + +: R S S tamens +
I 1 Ml: Limit 5 CON 12.7 1
+ + + + + L e + + + + + + L +

L N L

M2: Number of limits CON 13.1 I

+ + PR SV WU Sy i + + + + " +

1
+
1 Mz: Limit 1 CoN 13.2 I
+
I

+. -+, [O—— +. + - Y - +. S —— o N fmm - - ——— L ET *
M2: Limit 2 CON 13.3 I

Fam - A -+ 4 * LT +. o -+, . L sl +. +

Branch 131 M2: Lipit 3 CON 13.4 I
I + Hr et +. e e Foccan L L F S SRR S ST Fommem Fommee L L SN Focann +

I I M2: Limit 4 COK 13.5 I

) QT SR + + + L — + + + + + + + + + +
1 M2: Limit 5 CON 13.6 I

| R T + + + + + + + L SR ST S—— + + + e +

I 1 M2: Limit & COR 13.7 1
--------f-----d------0-.----+-.—.-.-+-----+-----1_----+---_--+ ----- Fomaaa S S— fmm——— Famram Fommaa tomma temmaa +
I 1 Position setpoint wpper 1imit CON 9.506 I

I #eeees LS Fomann L e L L ]

Data

word

Address

i

v

D 74

DW 75

¥ 76

bW 77

DW 78

B« 79

W 80

DW 81

W 82

OW 83

D 84

¥ 86

v 89

DW 90

oW 95

OW 95

oW 57

Dw 98

oW 99
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15 14 13 12 11 10 9 [ 7 6 5 4 3 2 1 L]

Fewnentramvotrnnnefencnatansnstinvmictemcmntecsvrtrenrrtannnatrannatiirvitonmme b na e e ————

I 1 Position setpoint lower Timit CON 9.516 I
I 4eeeae Fmm——— AGEE T +eemem Foamma temamn Form— Fummea Fumama teeman L SEEE Fommmm toramn Fumma Hmmman +
Fixed 1 Position setpoint upper warning lipit CON 9.0W I
MNin #----- Fommee Fmmman tomnoa A LTS Fmmmn Frmm—— temana Hemmma Femona Fomw - Fomm—a Fmmmnn L TP Fommn tomama +
Branch 9 | Actual posttion lower warning limit CON 9.UW I
1 [ " L T L TR L . Fasnmm Hammaa [ Ere—. Fomman S R —— Fmmm—n u + —tmm——— + L
1 1 Upper danger Himit Co¥ 9.08 I
i - P L LT - o L o N i Frrw Hrmm—— Fom e L G Fommm- A L e Fm -+
1 1 Lower danger ltimit CON 9.U6 I
-------- R L e T R e ik et L (ETRVRPRS SUPR PR U NS S ST S SR TR §
I b Speed setpoint upper 1imit CON 5.S06 I
I R e L T il et et T T PP P S e S S VS
I 1 Lower Timit CON  5.SUG I
1 R e i D et Tt YRS M P S S
I I Actual speed upper warning Iimit CON 5.0W 1
Fixed 4emmmctemmmetmcmambemmcadeccnctoimcstoann i rernatemmmabannnsbeatoatosibatoammatornrntarrenbenn -t
Hin I Actual speed lower warning 1imit CON 5.0W 1
Bramch § +emaus trosen LI L S S Hommee P P O L L — S S— Fomame P—— S $mmman +
I i Actual speed upper danger limit coN 5.08 1
1 B e L et e e e OV S Y Sy Y
I I Acteal speed lower danmger limit COR 5.UG I
- Fom——— s * el e R e Lk T e J e S
Branch & I Setpoint scaler CON 8.2 I
Fum e LOTEETE 2 -+ S L T R e L T T T PN NS R IR S
Branch 16l Rated speed in rev/imin CON 10.4 1
1 + +. +. +. +. tmmm— +. P S - S - . ap— o Fmmm— £ +
I I Seasor number/100 CON 10.5 I
_ + + + + + tmmmmmt S J— * B SRR - B S S T -
I i
AT TRYE SLTETL TEPETES ST 2 + - +. +, + + - * + mtmmmmetmna et
1 I
——— + o e SLTTTEL TS O + ——Femmea +. e e Lt T 2 +. ——tmmmmet * -t
I I Measuring socket 1 Measuring point number I
I L R e L S ik At T DT Tt s T o O U Y DR o
Measuringl Measuring socket 2  Measuring point number I
POINT  Heuaee R +- + - LT B el SUSPRFY SR SEp— + + +
npumbar | Lipit monitor 1 Measuring point number 1
1 s + + + A" + -+ L - #mmmnn LIS L - L - Farmm *
I Limit monitor 2 Measuring point number ’ 1
- - + + + * [ S— F N——— + + L —— L R e 3
I I ADC 1 address Actual position . I
1 * + -+ + + + - + + + + + + Hmmean e mmm—— +
I I ADC 2 address Position setpoint I
I, 4eemeadocesstoncostinaaat +. + + +. L e LT o fammn- | P +
I I AIC 3 addraess Actual speed I
INPUL  Hemcmed o st ot becna e e b s m et am s a e e + -+ +. -+ + tomeme +
ad- I ADC 4 address Attual armature current I
dresses +-----%-. +. + + + At R et L e Ty puvapa—" §
I ADC 5 address Field current 1
I #eeee- L ST Fem e Foomam Fowwo Frwmaw Fmmmma L Fommme R o mee Fmm e Frmman Famean Fommam e +
1 I ADC & address Speed setpoint 1

1

R L L L L e ittt ettt ST S ETERE TP TS N U S Ny

Data

word

Address

oW

W

oW

Dw

oW

D

oW

BW

[+

oW

DW

bW

DW

Dw

ow

oW

bw

Dw

Dw

101

102

163

104

105

108

109

110

i1

112

113

114

115

16

117

118

120

121

122

123

124

125
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Data
word

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

L ATy - L TPy Frumman i - Fomm—- Famron - Fmmnam R T Femman F - o L T L Ty L Y. + L'}

T DW 126

R e S bl CEEEEL SEEEIEL NESPE TS T Sy i Sy S SEp s Sy ¥

I 1 DM 127

I
I
I
I e b L e Ly T DUy e SR S S Y
I
I
I

1 I oW 128

+_-__,+-_---+-----+-----+-----+-----+-----+-_---+-----+--.--+..---+---w.+--.,-+-----+--..-+_---_+

I . 1 DW 128
-------- L T * T s +

B Tt ST PPN "N Uy S S N S
I 1 DW 130
+-----+_--.-.+-----i------+-----+....--+-----f----..+-----+-....-..4---__+_--__¢-..---¢----_.+-----+-..-..-+

I Address of digital counter Actual speed I DW 131

Fommmn [ Fumm—— Fommmn- A 2 S, L TR L . L . PR B S P S, R S P — . +

L T s L s R e Sy S S SR U S S VY

I I OW 134

R R T D L il ST Tt e P S U T T S S +

I I DW 135

e T e e S s S S S S Sy

I I DW 136

ed—— - +. +. s PO o +. + + +

[ PPN ")
I I DM 137
. + +. +. - o+, + + -+ + Tt P " N S S S——

I oW 138
T Dw 139

I I oW la)

I W 142

L O T T L L I e e R T ]
+
+
|.

I I Dw 143

I I DAC 1 address Actuatl speed display I oW 144

I +. -+ +. +. . 'y . 4, +. . .

I 1 DAC 2 address Current setpoint 1 DW 145
Output + * Femmmnt e L SV M—" + -+ + + + - + + "

2d- I DAC 5 address Master setpoint I bW 146
dresses + + +. +, L S— + +. e +

I I

———— +. +. + + -+

1 + T al LT PPN NPy JRRgap +resen +
i I I Dw 148
1 L T e 2 +: + + + + L TR S — + + L T— + +
1 1 I DW 149
1 e e e S Y PO LGP SR 1
I 1 I DW 150
1 [ S Formm—— L DR L S § Forwm - D VN temmmmm TP r— Fm———— L TR Fmmrm - Fmmmma +
I i ‘ I Dw 151
I $mmann L IS L S SR Foemm L TP e tmmmmn L - R tommar Fwwmm— tmmmus T — Fom—mm L - +
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Data
word
address
15 14 13 12 11 10 9 8 7 [} 5 4 3 2 1 [ I
L e et et SEEERE FEE RS ST RE S 2 e += + fummmatmmm bt ——— Fummmn + v
I I I DW 152
1 LT e T T L oL FURTAE DUMS IR SR SRR X
I I I DW 153
1 L R T Ty TPyl RYRpRRS RR Ry SUpIRPAS gt SR SO Y SRR gt S SR
I I DAC 3 address Measuring secket 1 I DW i54
I Fosnon 4ommmm L - $munmn Fammn ammen [ — IR, B S tomm e S VS Fomeme $omaan E S Hacoan § Y +
1 I DAC 4 address Measuring socket 2 1 DW 155
I [ —— " L L T L TSR L S L S [ . o Fammmm Fomman R S L . [ R +
1 I I DW 156
1 L B Fmmm—— e Fm———— Fomm——— Fomm——— Fm———— o T - L T - - o - - Fummm- +
I I I DwW 157
1 e Fmm Foouan tmsnma Foomaa Fansaa Fummem Fomoee Hemeen tommme Hemmam Foc Formmon L EET e *rmome tomram +
i I 1 DW 158
I p Fonn L LT L TN tammmn Fanmua LTS L T Fommme L TR Fmmm o Fommam L P L - Fommam A mm e +
I 1 I DW 159
1 [P SR ST R R PRI S L — + A + L +
I I I DW 160
1 L L TTuuy MU, S " +. L N N £ S - +. RN SR S —)
H I I DW 161
I L - o — L T - o o e L RT—— tommmmbmnn Fosomm $ommnm Fomana Faaman +
I I I Duw 152
1 [P, — f S— R J— L R S Y S | Famman + tommmey o Sp—— #rmmn Fawwwa +
I 1 I W 163
I L e e T L T e e et e L L e L R
I i [ DW 164
I L T T S RLTUEEE AU VR RPN RS SRR SRR O S S
1 I I DM 165
I L T T et * * L R—" +
I I } I 0% 186
I [ Yepira. . SRpm— e S R tom——— ¥ S +. * * +. -+, + + + Y +
I I DW 167
........ T T T SEr SRS SRR DR + + + R S S ——
I ADC 1 contents I OW 168
I [ p—— dmm—— S I S—— SR o S L —— £ S B SR— Fanmma L P Fomem et —— L O & TR +
1 1 ADC 2 contents I DW 169
1 [ Y—— bt S N— R Y— B Lt T T TS PO SRR SPUII SS SR S ——"
1 1 ADC 3 contents 1 oW lro
I tmmeet + E—— +. - Hemnamtoncmatomcnetasmenbanmetrassatascautensiatosncat
1 1 ADC 4 contents 1 oW 171
1 Fmmm—— = +. + + + + +, + +. + +. + S T — . TRS— +
1 1 ACC 5 contents 1 Dw 172
I Fommam e S +-----+--.---4 ----- ? TR § J—— + tremmet + + +. + +
1 I ADC € comtents I oW 173
1 B e Lot FEELEE SEE PR SIS SRR ST S S S S S S —"— —"—
Contents 1 1 bW 174
of the + + + +. + + + + e oo L S | S S tmmm e tmmmmadensan +
inputs I 1 DW 175
1 [ RO e { - L P E T & +. L T +. +a . * * - — - & W *
I 1 I DW 178
I PO P N— Femman Fomaam bennaa e S, [ J— Fommmm S S L JE— *emmcn Fommun Favman R SR + ’
1 I 1 0w 177
I tommma L A e L s L .- L BT - Foammm trrmm- Fmmmna L . L EE TP P LSRN +




4. Programming Instructions

410 Description of the Drive Controller Structure (DR)

Data
word
address
15 14 13 12 11 10 g 8 7 [] 5 4 3 2 1 0 1
damman Feonoen Fommmm tommma Frmm—— Fomm Fmmmm - L ST | S tmm——— L DO L T Hmmnma S L STTRY + '}
1 I I DW 178
I Femmmm Fmmm-— L T Fo o Fmmmma fommns L O Fommmm Hmm o Fmmmma L . L ETETRR Ao L +
I I Value of digital counter I DW1rs
—-------+-----+--o--+-----i----—-+-----+-—---+-----+-----+-----+-----i--—--+--—---1‘--—--+-----+-----+--—--+
Bit [ Bit vartable word 1 {Inputs} I Dw 180
variables+---~~ Frwwun e ommmma tomamn Henaan Fommmm o e Homm Fmmmmn teaean Fommmm L EEEEE EELTE Fmmnno +
1 1 Bit variable word 2 {Inputs) I DW 181
-------- +---——+-----+-----+--———+—-—--*--—---'I------+-----+-----+-----+-----+-----+-----+---—-+-----1-----+
I 1 OW 182
[ TEPEE—. L. o+ - +. +. B e kT T T ST Upi SRy Yy S S
I I DW 183
R e el e s LTI P P N I e SyEpu DT Sy
I I DM 184
+-----+-----+--—---4------+-----+-—---+-—---4------4-----—1---—-—-#—----#---—-+--—--s+----—+-----+--—---i
, k 1 bW 185
tomman [ Ty L F— o +omnma 4mumas L S L [T o L — D S Fommma L FApa——- - +
I 1 DW 186
Fumw- S ZTE TR tmmmm o - Fom ST - L AT Frmm - o e o L LR L Fummn- o et +
I I DW ta7
L DT L L ST Fonmaa Fomama Fmmm o - Fwm-- Form e Fommm—— tmmm - Famm- Fani e fomm—— +
I 1 bW 188
R L T i e Atttk ST TS BRSNS PR e SIS U e S S SR,
I I Speed setpoint VAR 8.1 ' I oW 189
Vari- 4eevas L SRS L T, & " Fommmn [ JUN— £ S [ - [ R b A Farsan L S Fommn S Fmmmm— +
ables I Position setpoint YAR 2.1 I DW 1%0
oo+ o + '™ - Froman E T——- P —— +ama o S, R R S $ommmmtamssatimm o
I 1 Variable initial value {diameter) VAR 3.1 I oW 191
-------- D R s & Fumm Pt +. B AL T LT USSR ST R TR S S
i1 Controller name: st Byte I Controller name: 2nd Byte I oW 192
R T3 T S S S S S S PSP S S
for I Controller rame: 3ré Byte 1 Controller nagme: 4th Byte I W 193
T R I et aataatah AT BPE PP RSN IR SR, + torran * Fomma tamena Foomm Frrw +
opera- I Contreller name: 5th Byte 1 Controlier nawme: 6£th Byte I DW 154
TOr= Heeeeet Fomaan + + D T PP R S * * + + +. +
process 1 Controlier name: 7th Byte 1 Controller name:  Bth Byte I W 195
COMMUN =t mmbmmmmmfmme e b e e ettt s et e e m + + + +: *. *. + +. +
cation I ATea nhame: 1st Byte I Area name: 2nd Byte I 0196
and  +-—-o—+ + - + [ -, f S [ T— 2 S, Hrmree L S G S I P
visuati-1 Area name: 3rd Byte I Area name: 4th Byte I DW 197
zation + e + +. atarm—— +. +* B e T e T pew—
I 1 Area name: 5th Byte I Arga npame: 6th Byte I DW 198
I 4o + *. LT B e L e et L TR JRPRN NP U S 4
I 1 Area name: 7th Byte 1 Area nape: 8th Byte I 0w 159
-------- AL D O L T L LT LRI Jrmyn SV G WU ST Sy SIS §
! 1 DM 200
Fmmmmn L T P - L EE T 1 +. L + Pt —— e -+ 2l Fmmmm +. L +*
M I DW 201
L T tem——— F————— SRR LS o +m + rrm—— Fmm———— o - - L L Fommaa e rre +*
1 I pw 202
temman Fomm— ——— tummmn Fannwa e Foeme- tre - Fommma Fam Fomwrr Fwma nm L ST TP Fmmam——— Frmwr = o +
1 I DW 203
tammnn L Fomm—— Foam—a Fem——— Fomamm i fummmm e Fm—a Fom——— Fo Frrwm- tmmm—a L O o +
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Data
word

address
15 14 13 12 11 ie 9 8 7 [ 5 4 3 2 1 0 I

[ T— - tamman L tmmnan o SR temmmn FOS— O A PR Fmmm Fammma P SO + ¥

I 1 DW 204
I I DW z05
I I Dw 208

I 1 ow 207

I DAC 1 centents Display 1 DuW 208
R e L L0, U TRy Yy Ny S SOOI SRS

1 DAC 2 contents Manipulated variable (current setpoint) 1 Dw 209

[ S F S L —— " I JE S + S + + P S o  S— Famamm [ o +
I DAC 5 contents Master setpoint 1 DM 210

e tmmm— Frmmmn tummaa ot Fmmm—— - fmmmmm L T tommm- fmamam L SO & S bannma [ £ Tyspupuyey +

1 1 DW 211
oW 212
I 1 0w 213

I I oW 214

e T el Y S ey S SR SR Y

[ I T e e e R ]
-
—

1 I OW 215

B e e S et Ll LT T Y S R supur N O S S S S SRS ¥
Contentsl I DW 216
af the R el e e T T RPN e Y S SR S

out- 1 _ 1 0w
PULS  Hemreebmmmmmtmmmmmbommeebemmembmms oo et

B T T S S U
1 1 BAC 3 contents Measuring socket ) I DW 218
+-----+-----4-----+-----+-----+-----+-----?-----+-----1-----v"---o-*-----+-----+--———+------&-—-———i

I DAC 4 contents Heasuring socket 2 I DW 219

Frewew S T L ST S LT + ] + > +. L] - +. +. -

I Bit variable word 1 Outputs 1 Dw 220

Fem——— R Fom——— + + +. + dom et +. + +.

L L L T }

I Bit variable word 2 Outputs I DW 221

+- & -, +. - + +

- -+ - +. + o+ Poanmmntenmnntesne =t

I I Dw 222

R L e s LT —— ER T 2 + m——b

1 1 Ow 223

ATt SO DU LEL L SRS L P TR CTR T PR ET T S STy s iy Sy sy Sy Sy Sy Sy

I I DW224

f-----+-—---+-—-——+-—---+-----+-----+-----+—----+-----4-----+----.+..----+--—-_#q----‘------}-n—-—‘i

I Dw 225

+ +, +. +. + - +-

L R e o LT TR PSP S - Y i

o+ 3 &, A +* +. P mmmtnsass LT T +. T oo ————— - +

I

+

1 I DW 226
-

1

1 Dw 227

R e e e L ST ST T S s U e U S oyt Wi S WY

i 1 DW 228

L R T o T T o S e = T = T S T O o [ e R I

B B L T U Sy U SR S S YUY
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15 14 13 12 11 10 9 8 7 3 5 4 3 2 1 o
[ R — L — L o TR ¢ . + LI +, emmm e Ammmmmtmmnantomnsat
I I I
1 +. o o *- -+ + D L e T L L A e e e e,
I I I
B T e b latk TS e mm e ————— Fom—— Fmmmmobm———— o+ *- + Ao e +: = +
I I Measuring point 1 Actual value of the primary controller I
T 4reecedoea—a Hommsstarscitsnnsnfannnatenrsantanauctacoratocusatonaan Fm e LD ERT T S S e ]
1T 1 Measuring point 2 Setpoint of the primary conmtroller I
1 L e L LU L LT . e st LTS - demematecnemtannsat et ——— Focwnet
I 1 Measuring point 3 Control deviation of the primary controller I
LR St T T B s ST SIS SRR S SN SRS Shmp—
I 1 Measuring point 4 Correction value of the primary comtroller I
1 R L s ST SETEEE PRRES S ST ST - o+ o+ +: Hmm et
I I Measuring point § Correction value of the armature current 1
1 Fommae + + hommam + + +oe e + + + N Fmsnma: Fmmmm— fummnmt
1 I Measuring point 6 Deceleration current I
I T et T TUEEEE SEPRYL FET RS THTTEY PRy SLDTTE BRI P Hmmm e Hemcmrtenmmn e et —— +
1 1 Measuring point 7 Acceleration compensation I
. COMtentst—mmmmtomnamtmmnnnta + Fmmmmat T N e L s T PR PP S
of the I Measuring poist 8 Flux PHI I
T L R e e A L e L e T i et . ST SN D +
ing 1 Measuring point 9 Current setpoint I
point + *e * +. *. -+ +. *. - ——— B s b Tl SHERN CPRRRR R
I 1 Measuring point 10 Control of output of the secondary controiler 1
I Femmmntsscneticarstsmccstincuatasssntarimntassntosws st + Ammmm e +* + + +
11 Measuring point 11 Control deviation of the secondary comtroller I
I -+ o+ o e e ol ad + Fo b, o e L et s SRR B
I 1 Measuring peint 12 Actual speed i
I P Fommmm Frewantrereateenvutmmamatmnnmmbmmm-nt
I I Measuring point 13 Actual armature current bi
R Tu | S iy S S + S SRS + +
| S Measuring point 14 Setpoimt after rawp generator 1
i +: * - + + +- . i + + +: Fammmm b b - ——— Fmmm o +
I I Measuring point 15 Diawmeter 1
I Fommeah————fa + Fowmwatea S T LTTL DEP PR +. + + +. e - s
I I Measuring point 16 Yelocity I
1 R LTt TP 2 + + * e s LT TR SAFURES NI YR Tp——
I 1 Measuring point 17  Setpoint before ramp generator I
----- R e e e e L L L e e ST TR SRR PR PR 3
I 1
R R i et DU LT PR 2 +- -+ +. + e e . + +. o +
I I
+ e " - + + - e m +* +. + -+ + teacnmtoccat
I I
+ — + -+ A S S +. + +. * o+, . TR——" S 4 +. +*
1 1 Acknowledgement word for speed controller 1
1+ Y- + + + + + + + [ + + + + +
Status I Status word for speed controller I
[ R R e e e e bt SEEERL SEREEL ST S -+ * + LRIt FECE PR
for 1 Acknowledgement word for position controller H
L R N e T R i ot CET T SEER PP #omm o B tommme A L — tomm— S
I T Status word for position controller [
-------- R e L R L e S LR L By SR TS Y T e Ly ru—. )

Data

word

address

¥

Dw 230

bW 231

bW 232

bW 233

DW 234

DW 235

D 236

Dw 237

DW 238

Dw 239

DW 240

D% 241

oW 242

DW 243

DW 244

oW 245

DW 246

D 247

DW 249

DW 250

0w 251

DW 252

DW 253

bW 254

Du . 255
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4.10 Description of the Drive Controlier Structure (DR)

Controller Mangement

13 Iy 13 12 U 10 9 8 7 6 5 4 3 2 1 £

> +
+ u *
e

+
N

| i

4

T
- -
+

+ —

+ — -+

2
g

ontroller is not processed

Controller management area RBV C
Controller is processed

]
0:
1:

Configuring Switches

+ + — + -

15 14 3 12 n 10 9 ] 7 & 5 4 3 2 i 0

3 + 5 4

5T @ I 5L lI 812 I 574 1511 ]I STIII 89, 31 9. "I §TY I STé I 817 I SB.ZI 88.11 I 578 ISID II §73 I W35

8T (1 I §4. IISID ZISIU 31911 21 STISI STI2I S'IISI STI’vI I I I I I I I 58. 3I W 36

+ + +

" i i -
+ + + t * ’ -+

Abbreviation Branch Meanmg

DW35: S5 11 o Inversion
ST 2 02 Friction
ST 3 63 Actual velocity
ST 4 04 Loop gain
ST 6 06 Setting-up speed
ST 7 07 Creep speed
5T 8 08 Speedsetpoint
S 81 08 Ramp-function generator
s 82 08 Filter
ST 9 08 Position controller
ST 91 09 Limit selection B+/B—
s 9z 09 Position setpoint selection
S 93 09 Scaler selection
S 10.1 10 Actualspeed subswitch
ST 11 11 Armature current
S 11 11 injection
DW 36: S 44 04 injection
5 83 08 Setpoint sequence
S 102 10 Filter
S 103 10 Zoom display
§ 11.2 11 Thermal monitoring
ST 12 12 Limit monitor 1
ST 13 13 Limitmonitor 2
ST 14 14 Measuring socket 1
ST 15 15 Measuring socket 2
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Input bit variables

15 14 13 12 i1 10 El 8 7 b 3 4 3 2 1 ]

n i "

+
o+
+

-
+

b

Range 1 BIT REL REL REL REL FRE. REL REL REL REL BIT BIT BIT BIT BITI MW 180
I3 ot 6 71 It 82 Bl 2.1 5, 3/9 9.FF 5.RF HE TIE LOEI]
- + . + ; + + 4 + + + + + + + + +
Range | REL REL [ DW 181
503 1 10,1 8.3 1
Abbreviation Branch  Meaning
DW 180: REL 1.1 01 Deceleration enabie
REL 2.1 02 Friction enable
REL 3.1 38 Initia! value switch for integrator
BIT 3.1 3a Integratorenabie
REL 5.1 05 Enable start-up speed controller
BIT 5RF 05 Controller enable speed controller
REL 5/9 05,09 Direct tension control (transfer)
REL 6.1 06 Setting-up speed
REL 7.1 o7 Creepspeed
REL 8.1 08 Setpoint switch (speed)
REL 82 08 Setpoint enable (speed)
BIT LO o8 Resetramp-function generator
BIT TIE (¢ Low ramp-funciion generator
BIT HOE 08 High ramp-function generator
REL 9.1 08 Setpoint switch (position)
REL 9.RF 09 Controller enable position controller
DW181: REL 83 8 Setpoint switch: analog/dig. setpoint
REEL 10.1 10 Enable start-up value
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4.10 Description of the Drive Controller Structure (DR)

Output bit variables

15 1w 13 12 11 10 g 8 7 b 3 4 3 2 1 0

- - n - n + " - b

+

"
* T T + + y * +

IBIT BIT §M GM B oM &M BM
2

I BIT1 N 220

IUE-L QUE+L 12,6 12,5 12,4 12.3 2.2 12,11 11.11
I BIT BIT BIT BIT BIT BIT BIT BITI 1 W22
ISlE~- 35UE+ 13.6 135 13,4 13.3 13.2 13.11 !

Abbreviation Branch  Meaning
DwW220: BIT 121 12 Response Limit1 Limit monitor 1

BIT 122 12 Response Limit2 Limitmonitor 1

BIT 123 12 Response Limit3 Limitmonitor 1

BIT 124 12 Response Limit4 Limitmonitor 1

BIT 125 12 Response LimitS Limitmonitor 1

BIT 126 12 Response Limit6é Limitmonitor i

BIT SUE-L 0¢ Lower limit position controller

BIT SUE+L 08 Upperlimit position controller

BIT 111 1 Thermal alarm
Dw221: BIT 131 13 Response Limit1 Limit monitor2

B!IT 132 13 Response Limit2 Limitmonitor2

BIT 13.3 13 Response Limit3 Limit monitor2

BIT 13.4 13 Response Limit4 Limitmonitor2

BIT 13.5 13 Response Limit5 Limitmonitor2

BIT 13.6 13 Response Limit6 Limitmonitor2

BIT SUE- 5 Lower limit speed controlier

BIT SUE— 5 Upperlimit speed controller
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Status word for the speed controller

3 & + "

| I YOG YUED! SGSDI SUBDI IOWBI IUWD! I0SD! IUSDI DW 253

" n 3
T + T —+ + +

+

YOGD : = 1 ===> Upper limit of manipulated vanzble exceeded
YUGD : = 1 === Lower limit of manipulated variable exceeded
SOGD: = 1 ===> Speed setpoint exceeding upper limit

SUGD : = 1 ===> Speed setpoint exceeding lower limit

IOWD : = 1 ===> Actual speed exceeding upper warning value
IUWD : = 1 ===> Actual speed exceeding lower warning value
IOGD : = 1 ===> Actual speed exceeding upper danger value
IUGD : =1 === Actual speed exceeding lower danger value

Status word for position controller

YOSL1 YUBL! SOBL! SUBL.1 IOWLI HMLE IOBLE IUBLI DW 255

+ + + » -t

-
9
4+ — 4

YOGL : = 1 ===> Upper manipulated variable limit of position controller exceeded
YUGL : =1 === Lower manipulated variable limit of position controlier exceeded
SOGL : = 1 === Position setpoint exceeding upper limit

SUGL : =1 ===2 Position setpoint exceeding lower limit

IOWL : =1 ===2 Actual position exceeding upper warning value

IUWL : =1 ===> Actual position exceeding lower warning value

IOGL : =1 ===> Actual position exceeding upper danger value

IUGL : =1 === Actual position exceeding lower danger value
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4.11 Description of the Standard Controller Structure (SR)

The controlier structure referred to as the “Standard controlier” is designed for simple tasks with single-loop controls. It can be
used, for example, in temperature, pressure, position, flow, and other “standard” control systems.
The result calculated by the controller algorithm can be output in various forms:

— Continuous signal

— "On" - "Of" signal

— Pulse signal

M.V
processing ™ DAC

- PID
controfler
HOnll_ '
"oﬁ.lf
Setpoint 'l Y
W | d output Plant X
—— & #=1 processing | -y {+ Actuator) -
DAC }—
0s1
STEP . Pulse
*1 controller outpul

Actual value o
processing |[™™ ADC

Fig.4.14 Block diagram of the standard controller

As can be seen from the block diagram in Fig. 4.14, the standard controller basically offers an option between two different types
of controllers:

— a continuous PID controller
— astep controtler

Both types are based on a PID algorithm. The parameters of the controlier make it possible to assign P, Pl, PD or PID control action
to each controller. The output response is aiso determined by the parameters assigned.

4111 Controller and controller output

The step controller with a pulse generator module produces control pulses for driving an integral-action actuator. The PID controlier
has an option where the calculated manipulated variable can be either output directly via an analeg output to the process actuator
or alternatively converted to an equivalent “on” — “off” signal when using a switching actuator.

In the case of a continuous controller, the user also has the possibility of selecting a standard or extended controller by providing

additional amplification in the proportional component, a separate D input, disturbance variable compensation and optional limi-
ting of the correction rate.
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4.11.2 Setpoint branch

The setpoint can be input from the CPU or from an A/D converter. It is also possible to specify a setpoint sequence consisting ofa
maximum of ten corner points via the PG. The following functions are available in the setpoint branch:

— Ramp function generator
— Filter stage.

4.1.3 Actual-value branch

The actual value can be input using either an analog or a digital input. The actual value branch can contain the following, depending
on the user requirements:

— Plausibility checking
— Averaging function
— Function generator for signal linearization.

The functions are described in detail in Section 4.12.

4.11.4 Additional functions

— Two user-connected limit monitors:
Each of the limit monitors can be assigned to any desired signal (measuring point) of the controller structure. The limit monitors
contain 6 stages, which are specified via the programmer. The results of the imit monitors {overshoct or undershoot) are evalu-
ated by the logic control program of the S5 central controller.

— Two pre-assigned limit monitors:
These limit monitors support the operator communication and control concept of the standard controller structure. The results
of the monitors are used for instance by the CP 525/CP 526 communications processors as inputs for the standard displays on
the VDUs.
The fimit monitors monitor setpoints and actual values of the control loop.
The danger and the warning limits are specified via the programmer during the initialization phase.

— Two user-assigned measuring sockets:
Two measuring sockets are locatecd on the front panel of the controller module. Any desired signals (measuring points) of the con-
troller can be measured at these measuring sockets. The programmeris used to assign a particular signal to a particular measur-
ing socket.
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4.12 Description of the Standard Controller Structure (SR)

4.11.5 Detailed description of the standard controller structure

The following description refers to the configuring sheets (Section 8.2; standard controlier structure). The symbols used are
explained in Section 4.9.

All branches of this structure are shown on the cover page of the configuring sheets of the standard controller structure.
In contrast to the drive controller structure, ali controller functions and outputs here are included in branch 1.
A detailed block diagram of the standard controller structure is included in Section 8 {Fig 9.2).

4.11.5.1 Branch 1.1: Continuous controller (standard)

Function:

The input variable of this branch is the control difference which is generated in branch 3. This control difference is converted into a
controller result using a P1D algorithm. The result is then converted into a manipulated variable in branch 1.3 or 1.4,
The PID controller can be assigned P, PD, PID or Pl control action by setting various parameters to zero:

TN=0 ! component not active
TV=0 D component not active

By switching relay REL111 on, the controller can be switched over to manual operation. This relay can be switched either from the
PG or from the $5-CPU. Whether the manual value comes from the PG (CON HA) or from another A/D converter is determined by
switch S1.1.1.

if the controller is switched over from automatic to manual operation (REL1.1.1 active), then the manipulated variable is changed ex-
ponentially from the instantaneous value to the specified value, which leads to a bumpless switch-over,

The manipulated variable (MP4) calculated by the algorithm is compared with the control limits B+ and B~. If these limits are
crossed, then an overflow bit is set (bit UE+ or UE-). If the manipulated variable returns to within the specified limits, then the pre-
viously set bit is reset.

These bits can be read by the CPU, as can all bit variables.

The setting of the overflow bits also leads to the freezing of the integral component, so that a “wind up” of the integrator is
prevented.

Input variables:

- CONKP Proportional value

- CONTN Integral-action time } influence the behaviour of the PID controller

— CONTV Derivative-action time

- CONB+ The constant determines the upper [imit of the limiting in branch 1.1,

- CONB- The constant determines the lower limit of the limiting in branch 1.1.

- BITRF This bit disables or enables the controller. The controller is enabled if the bit is active. In the disabled state the
controller outputs 0% and deletes the internal memory.

— CONHA Constant input value for manual input

Qutput variables:

— BITUE+ The bit becomes active when the controller cutput signal (MP4) crosses the upper iimit (CON UE+).
The integrator is frozen as long as the bit is active.

- BITUE~ The bitis active when the controlier output signal (MP4) crosses the lower limit (CON UE-).
The integrator is frozen as long as the bit is active.

- MP3 input signal of the controller algorithm

- MP4 QOutput signal of the controller algorithm

— MP10 Input signal of the manual input

— ADCS Analog manual input
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4115.2 Branch 1.2: Continuous controller (enhanced)

Function:

The enhanced version of the continusous controller offers several advantages described below in addition to the features described
in Section411.5.1.

User specifiable additional amplification R in the proportional component )
Due to the parallel structure of the PiD algorithm, it is possible to disable each component separately. Therefore — in contrast to

the standard version - it is possible to disable the proportional ampkfication. in this way the controlier can have aP [, D, P, PD
or PID response,

Separate D input

Aseparate D component can be connected to the PID controlier via structure switch $1.2.3. This D component is input via an A/D
converter and can be observed at measuring point MP11.

This additional D component allows the user to utilize an auxiliary variable for differentiating changes in the control variable, This
is very useful for example where long sampling times do not allow satisfactory differentiation of the actual control variable.

|deal or real PID controller

The IR bit can be utilized by the user to determine whether the control algorithm should emuiate the behaviour of an ideal or a real
PID controlier.

Anideal PID controller only contains a P, D, and | component while a rezl PID controller contains 2n additional delay in the D com-
penent. The delay time used in this algorithm corresponds to the selected sampling time.

Disturbance variable input
With structure switch 31.2.2, the user can structure A/D converter ADC4 as an input for a disturbance variable compensation. i

this is 80 structured, then the calculated manipulated variable can be modulated with a known measurable disturbance variable
viarelay REL1.2.2.

Holding the manipulated variable constant

By setting bit ST it is possible to make the manipulated increment equal to zero independently of the control difference. This
makes it possible to hold the manipulated variable constant.
This function is essential for instance during the opening up of a cascaded controlloop.

Limiting the rate of change of the manipulated variable

Using constants A+ and A—, itis possible to limit the variation in the control variable between two successive sampling points.
This limiting results in a compulsory limiting of the rate of change of the manipulated variable.

This limiting can be disabled by setting A+ and A— to =100%.

-~

Input variables:

CONKP Proportional value

CONTN Integral-action time } influence the behaviour of the PID controller

CONTV Derivative-action time

CONB+ The constant determines the upper limit of the limiting in branch 1.2.

CONE- The constant determines the lower limit of the limiting in branch 1.2.

CONHA Constant input value for manual input.

BITRF This bit disables or enables the controller.
The controller is enabled if the bit is active. in the disabled state the controller outputs 0% and deletes the internal
memory.

CONA+ The constant determines the upper limit of the change in the manipulated variable.

CONA- The canstant determines the lower limit of the change in manipulated variable.

CONR With this variable the user can specify an amplification which only influences the P component of the controller.

BITIR This bit aliows the user to choose between a real and an ideal PID controlier.

BITST Bit for disabling manipulated variable changes.
if the bit is active, then the manipulated variable increment is set to 0 and the manipulated variable therefore held
constant.

ADC?3 Input for separate D component

ADC4 Input for the disturbance variable

ADCS input for the manual control variable
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Output variables:

— BITUE+ The bit becomes active, when the controller output signal (MP4) crosses the upper limit (CON UE+).
The integrator is frozen as long as the bitis active.

- BITUE~ The bit is active, when the controller output signal (MP4) crosses the lower limit (CON UE-).
The integrator is frozen as long as the bitis active.

- MP4 Controller output signal

- MP3 input signal to the control algorithm

- MP10 input signal to the manual input

- MP! Input signal to the separate D input

- MP12 input signal to the disturbance variable input

411.5.3 Branch 1.3: Continuous output
Function:

This output branch is selected via structure switch ST3 (= 0). it outputs the controller output signal calculated in branch 11 or 1.2
continuously. Matching to the actuator is possible. This matching atlows both the slope and the offset to be corrected. The specifi-
cation of the matching values is carried out by selecting parameters of the linear equation:
Y=a-x+b,

where

a is the slope (CON VER)

b is the offset {CON OFF) _

x is the controller output signal

Y is the manipulated variable.

Whether the actuator matching is carried out or not is determined by switch 51,31, f this switch isin the 1 position, then the match-
ing is carried out.
The control (manipulated variable) signal can be observed at measuring point MPS and is output via D/A converter DAC.

Input variables:

— Controller output signais from branch 1.1 or 1.2
— CONVER The siope of the actuator matching can be set with this signal
- CONOFF This constant is used for selecting the offset

Output variables:
- MP5 Continuous contral {manipulated) signal
~ DAC1 Qutput for the control (manipulated) signal

4.115.4 Branch 1.4; “On” — “Off* output
Function:

The second output branch, the “on” — “off” cutput branch, is used for the implementation of two and three-step controllers within
this controller structure.
For this purpose the controiler output signal from beanch 11 or 1.2 is transformed into an "on” — *off* signal with a minimum puise
fength of 4 ms. The sampling time for this controller is a multiple of the minimum pulse length.

TA=n-Tmin withn=12,...

An analog output is required for a two-step controller. The three-step controller requires two analog outputs. The analog outputs
are used in this application as digital outputs.

The positive pulse of the two-step controller corresponds to & + 10V signal at the corresponding analog output.

If the analog outputs DAC1 and DAC?2 are selected for the three-step controller, then the following signals are generated

DACt1= OVand DAC2= 0V
DACT1 =10Vand DAC2= OV
DAC1= 0Vand DACZ =10V

=> manipulated signal 0%
=> manipulated signal +100%
=> manipulated signal —100%

nnm

The second output of the three-step controller is connected via switch S1.4.1, i. . when this switch is inactive, the output branch
has a two-step response.

The constant CON ASW is used for assigning the hysteresis parameter which makes it possible to prevent high frequency switch-
ing of the actuator during small oscillations of the manipulated variable eround the steady state position. The threshold can be as-
signed a value between 0% and 50%.

A second influencing factor affecting the controller behaviour (only for three-step controllers) is the matching factor. This value
which can be assigned a parameter, allows the controller intervention for positive and negative ranges to be different. With this it
is possible for example to implement a heating/cooling control loop with different control interventions for the heating and cooling

cycles. This matching factor (APF) can be entered in the range between 0 to 99.99, where the value APF = 1 corresponds to a
weighting of 1:1.
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Input variables:

— Controller cutput signal from branch 1.1 or 1.2

— CONTMIN Minimum pulse duration of the "on” — *off” cutput, adjustable between 4 ms and 32 sec.

- CONASW Threshold value of the "on” — “off” function, adjustable in the range between 0% to 50%. This value determines
the hysteresis range of the stage.

CON APF Matching factor for weighting the control interventions in positive and negative control ranges, where the value
1 corresponds to intervention without weighting.
This factor is adjustable in the range between 0 to 99.88.

Output variables:

- BITPP This bit is always set during the time 2 positive pulse is output.

- BITNP This bit is always set during the time a negative pulse is output.

~ MP8 Qutput signal of the “on” = "off” function.

- MP7 QOutput signal of the “on” — “off” function, only active in case this outputis selected for the three-step controller.
- DACH1 Output of this function for both the two and three-step controller

- DAC2 Qutput of this function used for the three-step controller, if this was structured with switch 51.4.1

4.11.5.5 Branch 1.5: Step controlier with pulse output

Function:

The step controller with pulse output implemented here is a digital three-step controller. It is used for controlling actuators with inte-
gral response (e. g.; valves, dampers and flaps). In order to prevent high frequency oscillations of the actuators due to small controi
deviations, a dead band with hysteresis is connected before the PID algcrithm. This dead band can be made separately inactive for
the | component, which leads to optimum protection of the actuator and prevents a continuous control deviation.

In contrast to the “on” — “off” output, here the change in the manipulated variable is output to the pulse generator instead of the
manipulated variable. The pulse generator converts the manipulated variable change (dYk) to a pulse duration (Tk).

Tk =TM - dYk
The input range for the actuator travel time (TM} is between 0.1 ms and 58.58 h.min.

In order to limit the switching frequency, a minimum pulse duration (Tmin) must be specified. From this viewpoint, the pulse length
can also be represented as a multiple of the minimum pulse duration Tmin.

Tk=x:Tmin
The output signal from the pulse generator stage is output as in branch 1.4 via two D/A converters.

It is also possible to structure a manual input for this controller branch using switch $1.5.1. The manual branch can be activated via
relay REL1.5.1 if required. The manual value can be specified in two ways, either via an A/D converter or by entering this value via the
programmer. Int this step controller, the manual value has a different meaning to the normal case due to the way itis processed. Here
the manual vaiue does not operate as a manipulated variable change but instead as a rate of change.

Note: A further method of operating the step controller in manual mode {(two switches "actuator open/closed’) is demonstrated in
Sections 4.11.6.12 and 5.2.3.1.

input variables:

- MP3 Control difference from branch 3

- CONKP Proporticnal value

— CONTN Integral-action time influence the behaviour of the PID controller

- CONTV Derivative-action time

-~ CONTMIN  Minimum pulse duration, must be specified in order to limit the switching frequency

- CONTM Actuator travel time; it can be adjusted in the range hetween 0.1 ms to 59.59 h. min.

- CONAN Triggering threshoid for the input hysteresis

- CONAB Release threshold for the input hysteresis

- CONHA Constant input value for manual input

— BITRF This disables or enabies the controller. :
The controller is enabled if the bitis active. Inthe disabied state the controller outputs 0% and deletes the internal
memory.

— BITHAI This “manual input inactive” bit, when inactive {bit = 0), causes the manipulated variable to become zero.

- BITTOT “BIT TOT” determines whether the dead band is active for the integral component or not. When the bit is active
(BITTOT = 1) the dead band is inactive.

- BITBA Both these bits provide information to the puilse generator as to whether the actuator is in one of its end

- BITBZ positions. I “BIT BA” = 1, then the actuator has reached its final OPEN position, whereas “BIT BZ” = 1 signals

that the actuator has reached its final CLOSED position. This information can be communicated to the pulse ge-
nerator stage either from the PG or from the CPU.

- MP10 input signal of the manual input

- ADCSH input tor manual control variable
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Output variables:

- MP8 Qutput signal of the puise generator

-~ MP7 Output signal of the puise generator

- DAC1 Pulse generator output for “positive” pulses

- DAC2 Pulse generator output for “negative” pulses

— BITAUF These bits signal the direction of motion of the actuator. If “BIT AUF” is set, this indicates for instance that the
- BITZ2U valve is just opening, whereas if “BIT ZU" is set it is just closing. I both these bits are not set, then the actuator is

in a steady state.

4.11.5.6 Branch 2: Actual-value branch

Funetion:

This branch provides several other options of processing the actuai value signal apart from just sensing.

The actual value can be input in analog form or as a pulse signal. The type of input signal is specified by the user via switch $2.1. The
signal can be observed at the measuring point MP8.

Using the plausibility check, the input value can be checked to ascertain whether it matches the three previous measured values.
For this purpose switch $2.2 must be set to 1 and the constant CON ZUL must be selected, which specifies by how much the actual
current value can deviate from the calculated value during this time. The current actual value is calculated as an extrapclation of the
three previous values,

The user can connect an averaging stage in the actual value branch using switch $2.3. This stage can be used as protection against
interference voitages. However the user should take into account that the exact actual value can also be falsified (averaged) by
considering the previous values.

The averaging is carried out according to the equation:

Xa=(Xe+7-Xv)/8
in this equation

Xe is the actual value
Xv is the previous average value
Xa is the current average value

Apart from the functions described above it is possible in the actual vaiue branch to linearize the actual value using an optional func-
tion generator. This linearization function is enabled via switch $2.4. When specifying the curve for the function generator up to ten
equi-distant extrapolation nodes can be specified.

The values to be specified are

Number of extrapolation nodes

The first abscisga value X (1)

Distance to the next extrapolation nodes (DX)
N ordinate values

At the output of the actual value branch, switchover to a start up actual value is possible via refay REL2.3. This value can be input
via the programmer.

The actuaf value output from this actual value branch, which is used for calculating the control difference, can be observed at
measuring point MPY.

Input variables:

- ADC2 The actual value to be controlled, which can also be input as an incremental input (S2.1 = 1). in the case of incre-
mentai actual value sensors, standardization is carried out to 100% for rated signal in the following steps:
~ configure and initialize SR structure with polygon in the actual value branch. The polygon first implements the
functiony = x.
~ After manua! acceleration of the actual value to, for example, 10% of the nominal value, the actual value
measured by the IP 252 can be read in the controller test at MP 8. if this is, for example, 4%, the polygon must
implement a straight-iine equation according toy = 0% x=25x.

- CONZUL Permissible deviation of the actual value from the calculated expected value
— CONN Number of extrapolation nodes in the function generator

- CONSTA Starting value of the extrapolation nodes (abscissa value)

— CONSCH Interval between neighbouring extrapolation nodes

- CONO1..10 Ordinate values of the extrapolation nodes 1..10

— CONINB Commissioning actual value

Output variables:

- MP9 Processed actual value used for calculating the control deviation
- MP8 Actual value as input
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4.11.5.7 Branch 3: Setpoint branch

Function:

This setpoint branch provides various options for specifying the setpoint and processing the setpoint after being input.

The user can use switch 53.1 to decide whether the setpoint is entered as an analog value via the A/D converter ADC 1 or digitally.
The digital value can be input from the CPU or from the PG! For input from the PG it is possible to specify a setpoint sequence of
up to ten points, where the number of extrapolation nodes (N}, a maximum of ten setpoints (SW(i)) and the interval time (T{) must
be specified. Bit 3.1 determine whether the extrapolation nodes describe a staircase or linear curve,

The selected setpoint which can be observed at measuring point MP1, can now be processed using a ramp-function generator and/
or a smoothing stage. Switch $3.2 shorts out the ramp-function generator when it is inactive (0), and switch $3.3 shorts out the
smoothing stage when it is inactive,

The ramp-function generstor transforms step setpoint changes into ramping signals, which then can be smoothed by the smooth-
ing stage. Apart from the already known ramp-functions parameters such as positive and negative ramping times, an additional
constant must be specified for the ramp-function generator. This constantis known as the increment and corresponds to the ampli-
tude which the ramp-function generator generates at its output after the positive or negative ramping time has expired when z step
signal of 100% is connected to its input.

tn addition the higher, lower and reset bits are provided as is already known in analog ramp-function generator pushbuttons.

The smoothing time is the only parameter of the smoothing stage.

Via relay REL3.2 it is possible to disable the complete setpoint branch.

The control difference is generated at the output of the setpoint branch, which subtracts the actual value processed in branch 2
from the setpoint processed in branch 3 and outputs this to the controller. The processed setpeint is available at measuring point
MP2, and the calculated control difference at measuring point MP3.

Input variables:

- ADC1 Input for the analog setpoint

- VAR31 Setpoint from the CPU

— CONN Number of extrapolation nodes for the setpoint sequence

- CONTI Distance between neighbouring extrapolation nodes

— CONSOL() Setpoints 1.0

- CONTH Ramp-up time of the ramp-function generator

— CONTR Ramp-down time of the ramp-function generator

- CONZUW increment constant: measure of the amplitude, which the ramp-function generator output reaches for a 100%

step at the input within the ramp-up or ramp-down times.
- CONTVZ Delay time constant of the smoothing stage

- BIT3.1 This bit determines whether the extrapolation nodes are treated as a staircase function of interpolated linearly.
Bit 3.1 = 1: linear; = 0: staircase function

— BITHOE With this bit the setpoint can be shifted to the +100% limit, regardless of the current setpoint.

- BITTIE With this bit the setpoint can be shifted to the — 100% limit, regardless of the current setpoint.

— BITLOE When this bit is set, automatic mode is resumed. The HOE and TiE bits have priority over the LOE bit.

Cutput variables:

- MP1 input signal of the setpoint branch

— MP2 Qutput signal of the setpoint branch

— MP3 Calculated control difference
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4.11.5.8 Branch 4: Limit monitor 1

Function:

The limit monitor monitors the value of any desired measuring point of this control loop. A maximum of six limiting values can be
specified. The no. of the monitored measuring point can be changed any time during the RUN mode of the IP.
The function is described in Section 4.16.6 in more detail.

Input variables:

- MP-No. No. of the measuring point to be monitored 1..12}
— CON42

-~ CON42

- CON4.3 max. 6 limiting values

— CON4.4 (see Section 4.11.6.6)

- CON4.5

- CON4s8

- CON4.7 Number of limiting values

Output variables:

- BIT43

— BIT4.2

— BIT4.3 maximum 6 output bits for signalling
— BIT44 - “limit value reached”

— BIT4.5

- BIT4.8

4.11.5.9 Branch 5: Limit monitor 2

Function:

The limit monitor monitors the value of any desired measuring point of this control loop. A maximum of six limiting values can be
specified. The no. of the monitored measuring point can be changed any time during the RUN mode of the IP.
The function is described in Section 4.16.6 in more detail.

Input variables:

- MP-No. No. of the measuring peint to be monitored {1..12}
- CONS51

— CONG5.2

- CON5.3 max. 6 limiting values

- CON5.4 (see Section 4.11.6.6)

— CONSS

— CONGE

— CONbB.7 Number of limiting values

Output variables:

- BIT51

- BIT5.2

- BIT5.3 maximum 6 output bits for signalling
- BIT5.4 “limit value reached”

- BIT55

— BITH.6

4.11.5.10 Branch 6: Measuring socket 1

Function:

The value of any measuring point of the control loop can be connected via an output channel to measuring socket 1. The no. of the
measuring socket ¢can be changed at any time during the RUN mode of the |P.

fnput variables:

— MP-No. No. of the measuring point which is connected to measuring socket 1 (1..12).
Output variables:

- DAC3 Address of the analog output channel to which the measuring point value is output.

Measuring socket 1 is wired to output channel 5. Measuring socket 1 is used for the output of a random measur-
ing point to analeg output channeis O to 7.
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411.51 Branch 7: Measuring socket 2

Function:

The value of any measuring point of the control loop can be connected via an analog output channel to measuring socket 2. The no.
of the measuring socket can be changed at any time during the RUN mode of the IP.

Input variables:

- MPNo. No. of the measuring point which is connected to measuring socket 1 {1...12).

Qutput variables:

- DAC4 Address of the analog output channei to which the measuring point value is cutput.
Measuring socket 2 is wired to output channel & in the case of the DR/SR submodule. Measuring socket 2 (and
also measuring socket 1) of the DRS/SR submodule are used to cutput a random measuring point to analog out-

putchannels 0to 7, since global assignment of the measuring sockets takes place in the case of this submodule,
{see Section 4.1).
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4.11.6 Functions of the standard controller

4.11.6.1 Preassigned limit monitors in branches 2 and 3

The results of these limit monitors are used by a CP 526 for display purposes. The output bits cannot be read from the standard FB
used with the logic program (Section 4 14},

Function of the actual value limit monitor:

Four limits can be specified via the PG:
— Upper warning limit

— Lower warning limit

Upper danger limit

Lower danger limit

Each of these limits is assigned a bit. f a signal crosses the upper warning/danger limits, then the “upper warning/danger limits
crossed” bits are set. In all other cases they are reset. When the signal crosses the lower warning/danger limits, then the “lower
warning/danger limits crossed” bits are set. In all other cases they are reset,

Function of the setpoint limiting monitor:

Two limits can be specified via the PG:
= Upper limit
— Lower imit

Both the limits are assigned two bits. When the upper limit is crossed the “upperlimit crossed” bitis set, otherwise it remains reset.
When the lower limit is crossed, the “lower limit crossed” bit is set, otherwise it is reset (Fig. 4.15).
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Example: setpoint fimit monitor
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Ol< Lower fimit < Lower iimit

h Setpoint

100% 7
Upper limit /\‘
0% / \ Time
Tl Lowertimit /T ] IR
-~1C)Cl%1 > Upper limit 1
0 W//// 0 rUpper limit crossed”
1 1 / 1 "Lower limit crossed”
0 7 0
< Lower limit < Lower limit
Setpoint
100%+
o Time
0% T Uper it [ N o
Lower !im}] \
—100%1 / = Upper limit \ 1
L
0 S S S ) 0 “Upper limit crossed”
8 /// 7 7/’/7 7 7 7/ 3 "Lower limit crossed”
< Lower limit < Lower limit .

Fig. 415 Method of operation of the pre-assigned limit monitor
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i.2 Setpoint sequence

tion description:

mpling time (TA) driven setpoint seguence Xa(t) is generated from i = 1...10 setpoint interpolation nodes CON SOL (1),

4SOL ().
options are available:

aircase waveform:
¥a ig equal to the last setpoint CON SOL {1) until the period between 2 successive setpoints

t3.1 = Ois set, the outpul variable
he duration CON Tl of the next period, Xa = CON SOL (1+1) is output {Fig. 416).

NTi (> TA) has expired. Then, fort

near interpolated waveform:

it31 =1, then linear interpolation is carried out between successive setpoints (Fig. 4173,

r the expiry of the period TPER = N-CON.

etpoint generated in this way is continued cyclically atte
§ the values of CONTI and bit 3L

.onstant setpoint Xa = CON SOL (1) is output in case N = 1, regardiess o

strictions:

sit31 = 1 (case "linear interpolation”) the following additional assumptions are made:

*CONTI=P-TA,P= positive integer.
% P <=32767.

oints CON SOL (1) and CONSOL(1+1}, alinearap
CON SOL (1)]- M/P + CON soL, M<=P

proximation givenbythe straight line equation is always used:

stween the seip

Xa (M-TA) = [CON soL(+1) -

/nere MxTA is the time since the last setpoint CON SOL (.
‘ .
Xa 1 |
JONSOL3 +
SONSOL24 — — — e # %3
“Xa i
!
|
|
|
CONSOCLY i I
]
2 [d l! 1 | 1 | 1 R
0 TA KONT TPER T

Fig.416 Staircase waveform setpoint seguence {Exampie N=3}
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Xa b

CONSOL31

+

CONSOL21

Xat —

|
|
|
]
!
|

CONSOL1 |
I [ |
. 4 : 4 ' ; E : ' ' } ' ¢ ——
0 TA Ti TPER ! T
| =2-TA I |
i I |
M=0 M=0 M=0
Fig. 417 Linearly interpoiated waveform setpoint sequence (Example N=3)
Symboi:
CON
CONTITA SOL N Bit 3.1
! | | | !
| | ! i |
i I ! | |
3 + + + -+ t—t
i |
1 1
| |
T ———————— > SETPQINT SEQUENCE | ———m— e X3
| |
| I
! |
+ =~

Fig. 418 Symbol of the setpoint sequence stage

Description of function parameters and binary variables:

Type of variable Symbol Description Numberformat | Numericalrange
Parameter N Number of setpoints undimer:. 1...10
CONSOL(1) | Setpoint 1 variable- -100% ... +100%
dependent
CONSOL (10) [Setpoint 10 variable- | =100% ... +100%
dependent
CONTI Interval time Time 4ms ... 99h 59min
TA Sampling time Time 4ms ... 99h 59min
Binary Bit3.1 = 0 : Staircase waveform Bit 0/1
inputvariable = 1 :Linearly interpolated waveform
Description of function input and output variables:
Type of variable Symbol  |Description Number format |Valuerange
Input variable T Time Time 0.1 ms ... 99h 59min
Qutput variable Xa Setpoint sequence variable- ~100% ... +100%
dependent
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4.11.6.3 Function generator

Function description:

Afunction described in a table is used to generate a function value Xa = F(Xe) from a given abscissa value Xe within the interval X{1)
= Xe = X (N} using linear interpolation.

The function can be defined by N = 1,...10 pairs of values [(X}], F()], where the N abscissa values X(1},.... X(N) define a strictly mo-
notonous curve starting with the abscissa value of the first interpolation node CON STA and with a period of CON SCH between
the interpolation nodes, i. e.:

XN =X(2)=..=X(N).

Therefore the abscissa values are equidistant.

The corresponding ordinate values should be specified in the sequence CON (1), CON (2),..., CON (N).

F(xe) +
FRYT
Xa=FXe)d—— = —— —— — o — — — — |
| .
FL | !
- : a — ! -
X(1) X(L) Xe X(R) X(N) Xe
\ /

V

Definition period of the function
Fig.418 Linearinterpolation

Procedure:

A given velue Xe is compared successively with the selected abscissa values, until the abscissa values X(L) and X(R) of the
neighbouring table interpolation nodes are found. Then the function value is calculated according to the straight line equation:

_FR)-F(L)

FOe) = SR —XO)

Xe-X{L)}+FL)

Note:

Due to its use as a setpoint, the function vaiue cutside the defined interval is defined as follows:
* Xa=F1) for Xe<X{1),
# Xa= F(N} for Xe>X(N).
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Symbol:
N CONSTA CONSCH CON(1),....,CON(N)
i } | !
i 1 i !
! I ! i
-+ -+ + + F——p
{ |
! !
] i
g ————m—m——— > FUNCTION GENERATOR | ——— X=
| !
! }
! i
e e e e e e +
Fig.4.20 Symbol of the function generator
Description of the function parameters:
Typeofvariable | Symbeol |Description Number format | Numericairange
Parameter N Number of equi-distant nodes no unit 1...10
CON STA [Abscissa value of the first nodes variable- |-100% ... +100%)
dependent
CON SCH | Distance between neighbouring nodes variable- —100% ... +100%
dependent
CON(1) {Ordinate value of the firstnode - vartable-  100% ... +100%
dependent
CON (10} |Ordinate value of the fenth corner point variébie— —100% ... +100%
dependent
Description of the function input and output variables:
Type of variable Symbol Description Number format Value range
Input variable Xe Abscissa value variable- —-100% ... +100%
dependent
Qutputvariable Xa Linearly interpolated function value variable- -100% ... + 100%
dependent
4.11.6.4 Averaging

Function description:

The new averaged output value Xa is generated from the input value Xe (i. e.

“ripple”}, using the old {averaged) cutput value Xy, as follows:

1
Xa=--8—(Xe+7-Xv)

Note: The averaging may falsify correct values!

actual value), which may be falsified (due to
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Xe(t) §
Xa(t)

Averaged

value Xa Value with

ripple Xe
L 3 A t
' {k=1) - TA k-TA
Fig. 4.21 Suppression of measurement rippie by averaging
Block symbol:
+ - —
! i
i |
| |
e ———————— >1 AVERAGING | ———————— > Xa
i {
} l
| |
+ +
Fig.4.22 Syinbcoi of the averaging function
The block has no parameters.
Description of the block input and output variables:
Type of variable Symbo! |Description ) Number format | Numerical range
Inputvariable Xe Input value {(with ripple} variable- |—100% ... +100%;
dependent
Cutput variabie Xa Averaged output value variable-  |-100% ... +100%
dependent

in addition the previous value X,, is stored in the block. However this value is not accessible to the user.

4.1.6.5 Plausibility check
Function description:

Any interference which causes a difference between two consecutive sampled values Xekl, Xek to be greater than a specified
(physically meaningful) value CON ZUL is suppressed.

The current output value Xak is calculated as follows:
(1) Xak=Xek for |Xek—Xakll=CONZUL,
(Xak1-Xak?) + (Xak2—Xak3)

2

{2) Xak=Xakl+

3
2

1
Xakl——z—)(ak3 for 1Xek-Xak1l> CON ZUL.
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Xe “
Xa

[
{
]
|

]
|
|
!
! !
I i
I I
| I
! |

T-— Xek

not sensible;
is discarded

Xak

(@)

f ~

(k=3}-TA -TA

Fig. 4.23 Method of operation of the plausibility check

f the difference is > CON ZUL for longer than 2 sampling pericds, then the input value is interpreted as being permissible and the

output value is changed to the input value according to an expotential function.
==> Permissible values are not falsified by the plausibility checking (different to averaging action)!

Symbol:
KON ZUL
!
I
!
i !
| 1
i I
PLAUSIBILITY
Xgkh ———————— > ll CHECK 1 ————— > Xak
| ]
! |
+— +
Fig.4.24 Symbol of the plausibility checking stage
Description of the function parameter:
Typeofva riable Symbol |Description Number format | Numerical range
Parameter CONZUL |Magnitude of the maximum permissible difference variable- 0...+100%
between two successive sampling values dependent
Description of the function input and output variables:
Type of variable Symbol |Description Number format  Numericalrange
Input variable Xek Inputvalue variable-  |-100% ... +100%
dependent
Qutputvariabie Xak Output value variable- |-100% ... +100%
dependent
Note:

The minimum pulse duration T, can only be changed in the "Input” and ” Output” modes, but not in the controlier test.
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4.11.6.6 Limit monitor
Function description:

An input value MP NR is checked against up to 6 limit values
CON 4.1 (or5.1) to CON 4.8 (or 5.6). (No hysteresis!)
No given sequence of limiting values is assumed.
[ limiting values are crossed, then N bits are set, i. e. bits 4.1,...,4.6 (or 5.1,...,5.6):
Case 0: N=0(trivial case, should be discarded at the PG)
No checking of Xe is necessary. For safety reasons all bits Bit(i} are reset.
Case1: 1=N=6

The bits of the specified limit values are set, if a positive value or a negative value is crossed:

CON4.iZ=0: Xe=CON4.i ==>Bitd.i: =0,
Xe>CON4.i ==>Bitdi: =1,
CON4.i<0: Xe=CON4.i ==>Bit4.i:=0,
Xe<CON4. ==>Bit4.i: =1

,

i=1..,N.
== For N < & due to safety reasons, the 6-N not required bits are set to 0:
Bit4. (N+1)=...=Bit4.(6)=0.

N is specified by the constant CON 4.7 (or CON5.7).

Xe
CON4.6

CON45

CON4.4

CON4.3
0"

CON4.2
CON4.1

Fig.4.25 Method of operation of the limit monitor for the maximum case N = 6 (with ascending sequence of limit vaiues)

CON 4.7
Symbol: (or57) CON4' CONA4.6 (or CONB5IL..CONEB)
! ! i
i I !
{ I I
+ + +——t
! P=========> Bitas
I ! (or5.1)
| | H :
MP NR ————————— >1 LIMIT MONITOR ! : :
| ! 3 :
1 | Bit4.6
8
j e N (or5.6)
+——— —— +

Fig.4.26 Symbol of the imit monitor
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Description of the function parameters:

Type of variable Symbol Description Number format Numerical range
Parameter CON4.7(or5.7) |Number of specified limitvalues no unit 1...6
CON41{or51) |Limit1 variable- —100% ... +100%
dependent
(or%)
CON4.6(or56) |Limité '
Description of the function input and output variables:
Type of variable Symbol Description Numberformat Valuerange
Inputvariable Xe Monitored input value variable- —100% ... +100%
dependant
(or%)
Binary Bit4.1(or5.1) Limitvalue bit 1 Bit 0/1
output signals : : : :
Bit4.6(or5.6) |Limitvaluebité Bit 01

4.11.6.7 Ramp-function generator

Function description:

The ramp-function generator produces an output signal Xa which ramps up to the required setpoint W after a setpoint jump at its
input.

» The ramp begins e. g. at the current actual value X$ of the controller {see “Actuai value referencing”) and ramps with the speci-
fied slope to the upper or lower setpoint W.

# It the setpoint is changed after it has been reached (ramp vaiue is equal to setpoint), then the ramp is continued with the current
valid slope from the current ramp value, except when the actual value is between the ramp value and the setpoint. In this case the
ramp starts from the actusl value. .

* |f the setpoint changes before it is reached, then the ramp is started again from the current actual value or from the last ramp
value.

* In addition it is possible by pressing the “higher” pushbutton, i. e. by setting input bit BITHOE = 1, to ramp past the setpoint W

up to the maximum 100% setpoint, or correspondingly by pressing the “lower” pushbutton,” i. e. by setting input bit BITTIE =
1, to ramp to the minimum —100% setpoint.

As long as the "higher” or “lower” pushbutton is pressed, then the ramp-function generator ramps with the specified slope.
When the pushbutton is no longer pressed then the current momentary ramp value is frozen till a pushbutton is pressed again.

* The “higher” pushbutton always causes the ramp to go to more positive values, that is in the positive range with the “higher”
slope and in the negative range with the “lower* slope.

Similarly the “lower” pushbutton always causes the ramp to go to more negative values, that is in the positive range with the "lo-
wer” slope and in the negative range with the “higher” slope.
» When both pushbuttons are pressed at the same time the ramp value remains constant.

» When the reset switch is activated (input bit BIT LOE) the following occurs: When the LOE bitis set, the ramp-function generator

is switched from setpoint manual mode to automatic (i. e., the setpoint is approached via the preset parameters Ty, Tr and ZUW),
provided the HOE and TiE bits are set.

» The “higher”/"“lower” pushbuttons have priority over the LOE bit.

* If the setpoint W changes when the “higher” or “lower” pushbutton is pressed, then the new setpoint is targeted only after the
pushbutton has been released and the reset switch has been pressed.
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Actual value referencing:

The main function of the ramp-function generator is to smoothen setpoint jumps and te travel to setpoint at a predefined rate of
change.

With the aim of reaching the setpoint as quickly as possible, the actual value can only be used sensibly in certain cases as a
ramp starting point after any switch-over (“reset”, setpoint change):

* The switch-over causes a positive ramp:
== Actual value referencing sensible in cases where X5 > Xa.

* The switch-over causes a negative ramp:
==1> Actual value referencing sensible in cases where X8 < Xa.

Otherwise starting the ramp at the current actual value leads to an unnecessary jump in the ramp value which is the effective set-
point and causes the ramp value to target the setpoint after a delay, see Fig. 4.27.

|
00 4 — oo~ -
/7
/
—
t t t; 1 t
undeSirable Actual valuereferencing desirable
(notimplemented) (implemented)
11 : "Higher” pushbutton pressed
12 :“Lower” pushbutton pressed

t3  :Bits active (HOE bit = TIE = LOE = Q)
t4  :Resetpushbutton

Fig.4.27 Actual value referencing in the ramp-function generator during ~switch-over”

In practice another operating state can occur, which makes actual value referencing necessary: i. e. power failure. If, for example,
during a very slow heating process which must be ramped up during one hour, the power supply fails after half an hour for a long
period of time, then the actual value sinks far below the last ramp value.

On power restoration, the ramp should be continued at the current actual vaiue and not at the last ramp value. Qtherwise the sud-
den large control deviation causes excessive heating (“overshoot”).

For this purpose the ramp-function generator must be able to detect a power failure, since none of the “switch-overs” mentioned
occurs. A central power fault bit does not solve the problem, as in this case a controller with a sampling time of 10 minutes may only
be executed 10 minutes after power restoration, . e. it could only then determine that a power failure has occurred. For other con-
trollers with shorter sampling times, however, this bit must be reset much sooner, otherwise they would always react to that bit.

For this purpose the actual value referencing is implemented in the following way: After power return the previous values of the set-
point and the ramp-function generator are reset. Since W <> W,y = 0, actual value referencing takes place compulsorily for the
next execution of the function. Therefore, after a power failure, the ramp starts at zero o, if valid, at the current actual value,




4. Programming Instructions

4.11 Description of the Standard Controller Structure (SR)

T
|
|
|

Power failure Power restoration
— Ramp start at actuat value
Fig. 426 Actual value referencing in the ramp-function generator after power failure

Symbol:
CON CON CON
TH TR ZUW
! | l
! } I
I ! !
F———— —— -+ +
BITHOE -~ ————————— > j
BITTIE —————————— > !
BITIOE ~————————— > i
i RAMPFUNCTION GENERATOR | wm e > Xa
W e > 1
. i
XS  em——e—————— > i
Fig.4.28 Symbol of the ramp-function generator
Description of the function parameters and binary variables:
Type of variable Symbol | Description Number format Numerical range
Parameter CONTH |Positive ramp time Time 0.1 ms ... 99h 59min
.CONTR |[Negativeramptime Time 0.1 ms ... 99h 59min
CONZUW (Ordinate of the ramp-function generatorvalue, i. e. variable- 0...+100%
the ramp value traversed during the time TH or TR dependent
{therefore determines the ramp siope)
Binary BITHOE |“Higher” bit, BH = 1 causes positiveramp Bit o
input BITTIE [“Lower”bit, BT = 1 causes negative ramp Bit 0/1
signals BITLOE |Resetbit, BL = 1 causes matching of the ramp value Bit 0/1
to the setpoint if the HOE and TIE bits are set.
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Description of the parameters:

)
KONZUW — == —— —————
T
“H
0 ”
N - gl
N
TH
W+Hr————————— = —— e
“H” = “Higher” pushbutton active

“T* = “Lower"” pushbutton active
“L" = Reset pushbutton active

Fig. 4,30 Relationship between the ramp-function generator user parameters TH, TR, ZUW and the effect of the “higher” and "lower"” pushbuttons.

Description of the function input and output variables:

Type of variable Symbol Description Number format Value range
Input variables w Current setpoint variable- -100% ... +100%
dependent
Xs Current actual value variable- —100% ... +100%
dependent
Qutput variable Xa Cutput value (ramp value) variabie- —100% ... +100%
dependent
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4.11.7.8 Filter

Function description:

For filtering an analog variable Xe, a first-order deiay stage (VZ1 stage) is available with the transfer function:
Xa(s) _ 1
Xw (s) 1 +TVZ-s

Procedure:
In order to implement a discrete filter, the time domain representation is transferred into integral notation

Xa{) + TVZ-Xa{t} =Xe (1)
t t

XANV)dv+TVZ-Xa = Xe (v) dv.

0 0

I the trapezoidal approximation is used for both integrals t = k-TAand t = (k—1)TA and the resulting two equations are subtracted
from one another, then the solution for output variable Xak gives the following equation at the sampling time t = k-TA:

Xaka ZDVZTTA e — B (Xek + Xek 1)
S oz T pqvz A ek Xek .

One arrives at the same result, when s = (2/TA) (2-1)/{z+1) is substituted into the complex transfer function and the inverse
z-transformation is carried out. .

If one uses the less accurate rectangle approximation for integrating Xe, then one obtains the same basic iterative equation used
in FB 97 in Catalog ST 56.

2TVZ -TA
2TVZ+TA

rr———

KG

This form which only requires one block parameter is also used here in order to prevent the dead time in the Xe sampling, with the
following modification:

Xak= (Xak1 — Xek1) + Xek1.

Xak = KG (Xak1-Xek) + Xek

Symbol:
vz
!
i
!
|
| I
| |
I |
Xeh ———————rr- >l FILTER o ——— > Xak
| I
1 |
! |
——— —_
Fig.4.31 Symbol of the smoothing
Description of the function parameters:
Type of variable Symbol |Description Number format Numericalrange
Parameter TVZ Filter time constant Time 4 ms...29h 59min
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Yescription of the function input and output variabies:

Type of variable Symbol | Description Number format Numerical range

Inputvariable Xek Function input variable to be filtered variable- -100% ... +100%
dependent

Qutput variable Xak Filtered funciion output variable variable- ~-100% ... +100%
dependent

in addition the following variables are present in the block, which however cannot be accessed by the user:

* Parameter: KG =(2*TVZ-TA)/{2*TVZ+TA)
= smoothing factor,
TVZ = filter time constant,
TA = sampling time

* Previous values: Xakl Previous outputvalue
((k—1) th sampling value)

411.6.9 PID controller

Function description:

The equation for the relationship between the control deviation x,, (t) and the manipulated variable y(t) of the continuous PID con-
troller in the time domain is given by:

i
y=Kp(x,+ 1/TN- X, (Widv + TV-x,),

0

This equation is emulated by a quasi-continuous PID controlier where a manipulated variable increment dYk is calculated from the
control deviation XWk using the PID velocity algorithm. The manipulated variable Yk is output as the sum of the previously gener-
ated increments.

The switch-over between various operating modes is carried out via binary signals B1-B7.

Procedure:

A parallel structure is implemented (see Fig. 4.32) where the factor R, the integral-action time TN and the derivative-action time TV
can be adjusted separately. In addition the proportional factor of Kp can be entered as a parameter which influences alt 3 parallel
branches.

PID velocity algorithm {with trapezoidal integration):

dYk = Kp- [R- (XWk ~XWk 1) + 0{Wk + XWk 1) TA/(TN-2) + bk}

where
Dk=05-[TV/TA  (XWk-XWk 1) - {XWk 1 -XWk2) +Dk1l.

Here Kp, TN, TV are the actual PID controller parameters. The trapezoidal integration was selected since it gives a more exact re-
presentation of the continuous integration when used in a P! controlier.

To switch off one of the controlier branches the corresponding parameter (R, TN, TV) is set to zero. Setting TN = 0 causes the fcom-
ponent to be switched off which is not explicit in the quotient TA/TN.
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R
B7
; s )
-——/00—-—-- TA/(S-TN) z:--- v ——
Xiwk B8 ™ ¢
Yak
B3

0' o 1
-—lo\— S TV/TA g
Xz B2 1| +STA A

R -¥ vk
0.5} n -
L] +
PID controiler
(HA) B1 :1 = Automatic, 0 = manual operation
{$12.3) B2 :1=SeparateDinput, 0 = XWkas Dinput
(BITIR) B3 :1=lIdeal, 0=real PID controller
(BITST) B4 :1=Holdm.v.constant, 0 = notconstant
($1.2.2) BS :1=Disturbance variable modulation, 0 =none
(ST2) B6& : 1= Si{andard version, 0 = extended version {(not marked here)
(BITRF) B7 :1 = Controllerdisabled, 0 = enabled
B8 : 1 = Switch for prevention of integral wind up (only used by program)

XWk : Control deviation
XZk : Separate Dinput
Zk : Disturbance variable
dYk : Caleulated m. v. increment
Yk :Outputm.w.
YHk : Manualinput
TA : Sampling time

Fig. 4.32 Structure of the PID contratier

Fig. 4.32 shows the structure of the PID controlier with the switch-over options for the operating modes which are described in de-
tail below.

Basically one can choose between a standard version (ST2 = 1) and an extended version (STZ = 0) of the controller. The simpler
standard version has the following differences over the more general extended version:

R = 1 (not a parameter, i. e. the P component cannot be switched off)

A+ and A— not parameters, i. e. rate of change of manipulated variable limiting is not possible
$1.23 =0,i. e. noseparate D input XZk

BITIR =0,i.e.Dcomponentisalways delayed

BITST =9, . e. the manipulated variable cannot be held constant

$12.2 = 0,i. e. no disturbance variable compensation is possible

* k k ¥ K *
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The upgraded version of the controller has the following functions:

» One can switch over to manual operation (signal HA}. The manipulated variable is then matched to the adjusted manual value
YHk according to an exponential function.

* The input for the D component can be selected from either the control deviation XWk or a separate input variabie XZk {signal
$1.2.3).

* The D component can be catculated with or without delay (signal BITIR) corresponding to a real or ideal PID controller.

* The m.v. increment can be set to zeroindependently of the control difference so thatthe manipulated variable is held constant.
This is used e. g. for the opening up of a cascaded control loop (signal BIT ST).

* |n order to compensate for a measurable interference signal Zk as early as possible, the interference signal can be added as an
increment dZK to the calculated manipulated variable increment for disturbance variable compensation (signal $1.2.2). The
measured interference signal must be inverted before being input to the controlier, otherwise, without inversion, it would be
added 1o the manipulated variable.

* During operating mode switch-overs no unpredictable manipulated variable jumps can occur due to the precautions which
have been taken in the program and the internal velocity algorithm used, especially in the case of manual/automatic switch-
overs. A control difference set during manual operation will only be controlled to zero by the | component after switching overto
automatic.

In a controiter without an | component, however, a control deviation set during manual operation is retained after switching over
to automatic operation.

# The rate of change of the manipulated variable, i. e. the manipulated variable increment, can be limited with A+ and A— which is
useful for a slow actuator. The partion cut off by the limiting is stored and to prevent any information from being lostis edded to
the value at the next sampling period. The resulting increment is then again subject to limiting.

* The manipulated variable can aiso be limited using the parameters B+ and B—.
* When the manipulated variable limit is reached, the [ compenent is switched off to prevent integrator wind up.
* |f the manipuiated variabie crosses the limit, the overflow bit UE+ or UE— is set.

* BIT RF represents a controller enable signal. If this signal is 0, then the manipulated variable is output as zero, regardiess ofthe
state of the controlier inputs. If the signal becomes 1, then the controiler reacts with a manipulated variable jump at the output

{caused mainly by the D and P components) corresponding to the instantaneous control difference, asifa setpoint jump had oc-
curred at the input.

This allows the controlier to be enabled and disabled on-line.

Symbol:
Parameter and control bits
I T [ I
L N e '
A T | [ I |
LD LT ED e T S A S N,
XWk ————————— >1 | = e -> Yk
! |
YHk === t
| PID controller | =——— e UE+
Xk =————————— > ]
| H
Tk —mm e > | ————— ~-=> UE-

Fig. 433 Symbol of the PID controller
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Description of the function parameters and binary variables:

0 = Controller disabled

Type of variable Symbol Description Numberformat Numerical range
Parameter Kp Proportional constant, the sign determines the no unit —99.99 ... +99.99
direction of control action:
+ same direction of change in setpointand m. v.
— opposite direction of change
R Separate Rfactor (usually 1), the P compenent no unit —-99.99 .. +85.99
can be disabled by R=0
TN Integral-action time, the t component canbe Time 0.1ms...98h 59m
disabled by TN=0
TV Derivative-action time, the D component can be Time 0.1ms ... 99h 59m
disabled by TV=0
B+ Upper limit of cutput Yk % -100% ... +100%
B- Lower imit of output Yk (B—<B+) % —100% ... +100%
A+ Upperm. v. rate limit {(A+ > Q) % 0% ... +100%
A= Lowerm. v. rate limit (A~ < Q) % —100% ... 0%
Binary S.1.21 1= Manual operation Bit 0/
contral signals 0 = Automatic operation
5123 1 = Separate D input Bit 0/1
0=XWkasDinput
(can only be modified in STOP)
BITIR 1 = Ideal PID controlter, D comp. without Bit 0/1
delay
0 = Real PID controller, D comp. with delay
BITST 1= Hold m. v. constant independently of the outputs Bit 0/1
0= Donothold constant
5.1.2.2 1 = Disturbance variable connected to controller Bit 0/1
0 = Nc disturbance variable
ST2 1= Standard version Bit 0/1
0 = Upgraded version
(can only be modified during STOP)
BITRF 1= Controllerenabled Bit 01

The parameters TN and TV are converted into the parameters T = TA/ TN and TD = TV / TA; these variables are stored in specific

data areas for that block.

Description of the function input and output variables:

Type of variable Symbol |Description Numberformat Value range
Inputvariables XwWk = Wk-Xk = setpoint - actual value = control deviation variable —200% ... +200%
YHk Manuatinput. During switch-over from automatic dependent —-100% ... +100%
to manual, the m. v. is matched accordingto an %
exponential function, This prevents step changes
inthem.v.
XZk Separate D variable input variable dependent —100% ... +100%
Zk Disturbance variable input % —~100% ... +100%
Output variables Yk M. v. output % —100% ... +100%
Binary out- UE+ 1 = Indication positive limit reached Bit 01
putvariables UE— 1= Indication negative limit reached Bit 0/1
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4.11.6.10 "On* - "Off” output

Function description:

A pulse generator stage with “on” - “off” characteristic for converting a calculated quasi-continuous control signal Yk into birary
output signals for 2 or 3-step controllers is implemented.

The manipulated variable is set to +100% (for 2-step output) or +100% or — 100% (for 3-step output) only for the part of the samp-
ling time corresponding to the calculated manipulated variable 1Yk | = 100%. As for the pulse generator stage of the step controller
the pulse duration cannot be less than the minimum duration Tmin. Therefore the following equation also applies here:

TA=n-Tmin,n=12,3, ....

Procedure:
The function input variable is the value calculated by the PID algorithm and limited to = 100% i. e. the manipulated variabie Yk,

During the first call of the “on” — “of{” output function when the manipulated variable Yk is calculated, it is first compared with the
threshold value ASW = 0%, ..., 50%:

= [T IYkl < ASW, no pulse is generated.
= {f 1Ykl > 100% — ASW, a puise of the maximum length TA is generated, i. e. the number of individual pulses is TA/Tmin.

* if the range ASW = 1Ykl = 100% — ASW, a tota! pulse duration {proportional to the m. v. Yk) or number of individual pulses of
minimum pulse duration Tmin is given by:

ANZ = Yk - TA/Tmin
as in the “Step controller” (TA instead of TM) function.
A negative value of ANZ always means negative pulses, which however can only be output with a three-step output stage.

ANZ §

TA/T

TR (100%- ASW) - === =
min

|
i
1
|
|
|
l
!
1
!

0% ASW  100%-ASW ASW Yk

Fig.4.34 Influence of the threshald value ASW on the number of pulses ANZ for a manipulated variable Yk

if only a two-step output is configured this means that only one analog output (DAC) is used, which is assigned to the positive
pulse. In this case the heating can only be switched en (DAC1T = 10V) or off (DAC1T = 0V).
With a three-step output however, again in the case of temperature control, 3 control states cai be implemented:

~DAC1= 0V, DAC2= 0V==>QFF

-DAC1=1V DAC2= 0V==>HEAT

-DAC1= 0V, DAC2=10V==> COOL
In order to prevent possible stronger control interventions on the cooling side as compared to the heating, a heat/coot factor or
general matching factor APF = 0, .., 99.99 can be used in the three-step controller.
Consider an example where 10 seconds of heating increases the temperature by 2 degrees whereas 10seconds of cooling reduces
the temperature by 4 degrees. Therefore the heating effect is only half as powerful ac the cooling. Due to the matching factor APF
= 0.5, the analog ocutput assigned to the cooling is only set to 1 for a period half aslong as criginally determined by the value ANZ.

Please note the threshold value for the cooling output must be reduced by the same factor!
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Generalization:

By definition, the matching factor refers to the analog output DAC2. If the value range of APF is extended to values >1,in order to

include the possibility of larger control interventions for heating as compared to cooling for example, then the effect of the
matching factor APF > O is defined as follows:

* APF<1: The total pulse duration determined by ANZ at the cutput DAC2 is shortened by the factor APF,
* APF>1: The total pulse duration determined by ANZ at the binary output DAC1 is shortened by the factor 1/APF.

ANZ
'}
TA/Tmind |
Example: !
APF=05 |
l
i
i
]
|
1
—100% | Yl(
- I ASW 100%
|
|
|
Y
Fig. 4.35 Method of operation of the matching factor APF < 1
ANZ +
Example: 1
APF=2.0 1
t
!
- !
—100% —ASW ’l Yk
ol 4 - } h
} 100%
|
] J
I
|
i
|
i .
1 —TA/Tmin
Fig. 4.36 Meﬁjod of operation of the matching factor APF = 1 '
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After the value ANZ is calculated during the first execution of the block, it is then only evaluated and, if required, updated during

subsequent executions of the block till the next execution of the contralier. The analog cutputs DACT and DAC2 are set according
to the current value of ANZ.

Notes:

- Avalue (e. g. remainder after updating) 1| ANZ | < 1 is lost.

- In contrast to the step controller, a controller with “on* - “off” output generates pulses during the steady state of the manipu-
lated variable Yk.

Symbol:
S 141 ASW APF
| i I
l 1 ]
! } |
e — e ———— ————— e
| |
| i
| | == > DAC 1
Y &~ e > “ON" - "OFF” QUTPUT |
j e e >DAC 2
¢ !
I |
—_— +

Fig.4.37 Symbol of the "on” — "of#” output

Description of the function parameters:

Type of variable Symbol Description Numberformat [Numerical range

Parameter ASW Threshold value (0%, ..., 50%} % 0% ...50%

* No control pulse for IYkl < ASW

* Control pulse of a maximum duration TA
forlYki> 100% - ASW

APF Matching factor: takesinto account different no unit 0..92.99
intervention of the two binary outputs

Description of the function input and output variabies:

Type of variable Symbol Description Numberformat |Value range
Input variable Yk M. v. output of PID controller module % —200% ... +200%
Qutput variable DAC1 Positive pulse % 0% /100%

DAC2 Negative pulse % 0% /100%
Binaryinput S1441 = 0: two-step output Bit 0/1
variable = 1:three-step output

In addition, the following variable is present in the function, but not accessible to the user:

ANZ At function start: the number of pulses to be output with duration Tmin is calculated during the first execution, Atthe end
of the function: number of pulses not yet output.

Note:
The minimum pulse duration Ty, can only be changed in the “Input” and “Output” operating modes, not in the controller test.
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4.11.6.11 Step controller

Function description:
The step controller is a digital controller with three-step action, which only operates in the plants with motorized integral
actuators (e. g. vanes, flaps and other positioning equipment).

The step controller constructed using analog components such as a three-step stage with hysteresis and delayed feedback is im-
plemented here as a series gircuit of three function blocks:

* Dead band with hysteresis,
= PID velocity algorithm step coniroller
* Pulse generator stage

Procedure:

The control difference XWek goes first through a dead band stage with hysteresis, in order to filter out small control deviations

and to protect the actuator. A positive or negative ansiog value XWek can be suppressedin a symmetrical predefined range around
the zero point.
i

KWk = XWek

-AN —AB

AB AN XWek

e r=s-——  Hysteresis

/ l<— Dead band ~——————#=

Fig.4.38 Dead band with hysteresis

The limits at which the output value XWk is set to 0 or equal to the input value XWek (hysteresis) can be selected with the parameters
AN and AB.

Amanipulated value increment dYk is calculated from the output variable XWk of the dead band stage using the PID velocity algo-
rithm:

dYk = Kp—[(XWk—XWkI)-i— (XWk + XWk 1) - TA/ (2 - TN) + Dk ]

where
Dk=0.5-[TV/TA- (XWk-XWk1)-XWk1-XWk2) +Dk1].
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Manual input
d¥H
‘.___.___ e e s —_—— — 7
| P 1
Xk : 0
" XWk | dyk
1 TA 1
™

Vk _JXWeki o8 0 1% I3 geilgrs:tor e
. TN-s g15iTminf “pE l
\ TV 1 (> ' \
. it o [ :
| Ta|l h+s-TA ]
.

;TEP CONTROLLER

op = Proportional constant, TN = integrai-action time, TV = derivative time

A = Controller sampling time, Tmin = minimum puise duration

Y = Actuator positioning time

Nk = Setpoint, Xk = actual value .

LWk = Centrol deviation after dead band, XWek: before dead band

X = Nurnber of single pulses of duration Tmin to be output

5131 = Automatic operation (= (), manual operztion (= 1)

BITRF = Controller enabled (= 1), disabled (=0)

BITTOT = Dead band active for | comp. {=0), inactive (= 1)

BITHAI = Manualinput active (= 1), inactive (= 0)

Fig.4.39 Structure of the step controller

Here Kp, TN, TV are the control parameters of the PID algorithm. Normally TV = Ois selected as a parameter, i. &. only a Pl algorithm
is selected, since a step controlleris normally only used in siow plants with slow acting actuators.

ln the pulse generator, the pulse duration proportional to the size of the manipulated variable increment dYk is calculated and
transformed into a correspending number of binary control signals +1 (clockwise rotation), —1 {anticiockwise rotation) or 0 (stand-

stilf) for controlling the actuater drive.
The relationship between the pulse duration Tk and the manipulated variable increment dYk is given in Fig. 4.40:

A

M. V. increment

- — — ————

dykp — — —— — .

Actuator positioning time

Fig.4.40 Response of an actuater drive 1o 3 pulse of amplitude 1 and duration Tk or TM
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The pulse duration Tk assigned to a maniputated variable increment dYk is therefore given by
Tk =TM-dYk.

- In order to limit the switching frequency, & minimum pulse duration Tmin must be specified. in this way the pulse length Tk can be
represented as a multiple of the minimum pulse duration Tmin:
Tk =X -Tmin.

The number of individual pulses of iength Tmin to be output as a result of a calculated manipulated variable increment dYk is there-
fore

X = (TM/Tmin} - dYk

Since there is a possibility that all X pulses cannot be cutput during the time TA (sampling time of the PID algorithm), the value X
caleuleted at the time k-TA must be added to the remaining value X.

The new value X is then transmitted to the pulse generator stage.

For IXi < 1 the minimum pulse duration Tmin is not reached, therefore no pulses are output.

For iXl 2 1 the puise generator stage outputs 2 pulse of length Tmin each time it is called and decrements the magnitude of X by 1
until X< 1.

After switching over from automatic to manual (switch $1.5.1), 2 manual value dYH czn be entered via 2 manual input. A number of
control pulses corresponding to this manual value is calculated per sampling period, which is then processed further during auto-
matic operation of the pulse generator, The manual value is actually only operational if HAl is set (manual input active). With the help
of this bit however it is possible to bring an actuator under manual operation 1o a predefined position (without the bit MAI the actua-
tor would travel into the limits without stopping for a fixed manual value <> 0).

Precautions have been taken which prevent longer pulses being generated when switching over to automatic operation. A control
deviation set under manual operation is therefore only controlled to zero via the | component.

In automatic operation it is also possibie to make the dead band inactive for the | component using the software switeh TOT, i. e. to
calcuiate the | component with the actual control deviation XWek.

Bit RF represents the controller enable signal. If this signal is 0, then no pulses are output regardless of the state of the controller
input. If the signal is set to 1 then the controlier reacts with a number of pulses which corresponds to the current control deviation.
In this way the controller can be enabled and disabeld on-line.

Symboi:
b= —
sEET
AN 4B SZzELERE
! i X(eld) I R TS O O
B L P T T S s S PO RN O T T IO
. | 1 1 [N T T T O .
. e - + ] e e R .
. | | 3 1 .
. | 1 Xk t { .
Tak >l DEADBAND | 1 STEP CONTROLLER | » X
. i | § 1 .
. ! ! )| i .
. + t I = + .
. 1 ,
]
Fig. 441 Symbol ofthe step controller YHk
Note:

The minimum pulse duration T, can only be changed in the “input” and * Output” modes, not in the controller test.
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Description of the function parameters and binary input variables:

Type of variable Symboi Description Number format Numerical range
Parameter Kp Proportional constant; the sign determines the nounit ~99.99 ... +99.99
direction of control action:
+ same direction of changein setpointand m. v.
— opposite direction of change in setpointand
m.v.
TN Integral-action time; the | component can be Time O.lms...99h 58m
disabledby TN =0
TV Derivative-action time; the i componentcan be Time 0.1 ms...9%h59m
disabledbyTV=0
™ Positioning time of integrating final control element Time 0.1 ms...99h 58m
€. g.actuator
AN Trigger threshold of dead band variable- -100% ... +100%
dependent
AB Release threshold of dead band variable- —100% ... +100%
dependent
Binaryinput §1.51 1= Manual operation, 0 = automatic operation Bit 0/1
signals BITTOT 1 = Dead-bandinactive forintegral component Bit 0/1
0 = Dead-band active forintegral component
BITRF 1= Controlier disabled Bit 01
0= Controllerenabled
BITHAI 1 = Manual value active, { = inactive Bit 0/1

The sampling time TA and the minimum puise duration Tmin are also required for the step controller. These values however cannot
be considered as block parameters, but as global variables of the control loop specified once only which may also be evaluated by
the system program.

The user parameters TN and TV are converted into the internal parameters Tl = TA/TN and TD = TV/TA.
Stmilarty Kp is converted into the parameters K = Kp - TM/Tmin. These converted variables are inthe data area specific to the block.

Description of the function input and output variables:

Type of variable Symbol Description Number format Value range
inputvariable XWek =Wk Xk = control deviation is generated fromthe variable- —200% ... +200%
setpoint and actual value before caliingup the module)  dependent
XHk Manualinput % =100% ... +100%
X Initially containg number of pulses of duration no unit
Tmin niot yet output
Output variable X Atprogram end contains number of pulses still no unit
to be output

In addition the following variables are present, which are not accessibie to the user:

XWek1 previous control deviation before the dead band

XWk  controi deviation after the dead band

XWk1 previous control deviation after the dead band ( (k-1) th sampling period)
Dk1 previous D component

4.11.6.12 Pulse generator for the step controlier

Function description:

The pulse generator function converts the manipulated variable pulse duration {(or to be more exact: the number X of pulses of
rminimum duration Tmin with sign corresponding to the pulse direction) calculated by the step controlier function in the k-th samp-
ling period into 2 analog signals for DAC 1 and DAC 2 for controliing an integrat-action actuator:

#*X< 1 ==>DAC1= 0, DAC2=0 (“standstill")
*»X= 1 ==>DAC1=10V DAC2=0) ("open”)
*X<—-1 ==>DAC1= 0,6 DAC2=10V ("close").
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When these signals are output the analog outputs remain set for the time specified by the total pulse duration X - Tmin.
One should consider the following:

— The minimum pulse duration Tmin should be smaller than the sampling period TA of the control locp In order to achieve
maximum control accuracy, where
TA=n -Tmin,n= 1,2, 3, ... and thus also Tmin < TA < TM.
Within the sampling period TA, up to i pulses with the minimum duration Tmin can be ocutput consecutively. This means that the
pulse generator pregram is processed within the time TA exactly n times.

For IXI < 1 the minimum pulse duration Tmin is not yet reached, therefore no pulses are output. The value X however is not lost, it
is added in the next sampling period 1o the new value X,

“For IXI = 1 the pulse generator produces 2 pulse of duration Tmin at the corresponding cutput each time it is called and decre-
ments the magnitude of X by 1.

- If the contraller progrem has calculated a total pulse duration IX! - Tmin > TA, then not all X pulses can be output during the sam-
pling period TA. Therefore the number of remaining pulses s stored and is added in the next sampiling period to the new value X.

— For active acknowledgement BA = 1 {"final OPEN position reached”) the DAC1 output is disabled; similarly for active
acknowledgement BZ = 1 ("final CLOSED position reached“}, the DAC 2 output is disabled in orderto preventthe actuator from
being damaged by overdriving. The acknowledgement signal from the PC is transferred to the IP 252 via 2 standard FB (Section

5).
Example: n=TATmin=4 ,X=37

Qo-‘

l
| l
I Tmin
a I
1+ |
| | |
| i |
X=37 : X=27 % X=17 X=0.7 { X:=07+X
. ! ! E :
k-TA (k+1)TA
Fig.4.42 Example of pulse generation
Symbol:
1 i
H i
i [———————— > DACH
X ——T PULSE GENERATOR i :
] | m———————— > DAC2
B ————————=> ]
l ——— ————2> | |
Fig.4.43 Symbol of the pulse generstor stage
Description of the function parameters and binary input variables:
Type of variable Symbol Description Number format Numerical range
Binary input BA Acknowledgement bit: End position OPEN reached Bit 0N i
variables BZ Acknowledgement bit: End position CLOSED reached Bit 0/1
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Description of the function input and output variabies:

Type of variable Symbol Description Number format Value range
input variable X Initiaily contains number of pulses of duration no unit
Tmin not yet output
QOutput variables X Atprogram end: contains number no unit
of pulses still to be output
DAC1 Positive pulse % 0% 7/ 100%
DAC2 Negative pulse % 0% /100%

Note: The following, additional method of operating the step controller manually is not illustrated in Figure 4.43:

The puls generator has two additional binary inputs, the “Actuator open” and “Actuator closed” keys. The functions of both
keys are transfemred via the S5 CPU to the IP 252. Neither of these keys is accessible in the COM REG programmer software
or in the standard function biock FB:STEU:STD in Section 5.1.2.

In contrast to manuai mode with constant manual value (CON HA), the output of the step controller is controlled direct
here:

BIT1.5.HAZ = 1--> Manualmode "Actuator closed”
BIT 1.5.HAA = 1--> Manual made “Actuator open”
For this type of manual mode, the following bits must be set:
BIT15RF =1 (to controller enable)
BIT154 = 1 (to manuai mode)
BIT15.HAl = 0(to manual value “CON HA” non-active).

In section 5.2.3.1 there is a description of the transfer of both "HAZ” and “HAA" keys from the STEP 5 program in the CPU
to the 1P 252,
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4.11.7 Data block of the standard controlier (SR)

The data block contains all the data of the SR controller structure. H the contents of these data words have to be read or overwritten
by the CPU, these internal [P 252 data can be accessed with the help of data handling biocks (Section 5.2).

Data
warg
address
!
15 14 13 12 11 10 9 B 7 ] H 4 3 z 1 Q ¥

+*. R b & * -+ +. -+ + + + ok . +* CL T RTR TR e

| Addittonat code (for PG and IP 252) [STANDARD 102) | bW o
e 'y * e +. 4+ 4 -+, L eerepa— * +. e L LT TN L S -

| Version nutber ] oWl

- I Status ¥lag word | W 2
] + - +- + * +. - + + + + +. * Hmmmmbm Fomaa +

BESY- | Error word | AZF | DW 3
COOES  + ™ -+ * - L + + + + + T T oC ey

i Error form word | MAZF} DM 4
; +. - +. + -+ +- - L P . - -+ -+ + + +

{ | ( sti11 free } ] ow s
i - > + - + - + + + - + - + + + +

| | ( sTi11 free ) | M6
| Fmmmanbmn e + . P T +. +. +. + * + +, +. Fo ot +

v | B/B flag display word | oW 7

] Sampling time TA in 2.5 ms units {for RAV) () ] ow 8
+ *. + * + + +. +. S - +. +. + - +. +

I ( 32 pits fixed-point) ({1 }} i bW g

| Sampling time TA (16 bits fixed-point) i w10

| Time format code for TA i w11

| Minimup pulse duration Twin ir 2.5 ms units (vor RAV)  (I8N) | oW 12

{ { 32-biz-Festpunkt ) ' (1)} | oW 13

| Kinisum pulse duration Tein (16 bits fixed-point) | DW 14

| Time format code for Tmin ] W 15
- * + * + + - + + + + + + + + + +

H Multipiter for IP 252 (16 bit Tixed-point) | oW 16

- i 6 bytes ASCII string | oW 17
D - - - - + + + + + + - - - - - - "

I | for the selsctabie phys. unft { w18
M+ - . - - - " + " " + + + + - " +

E ! of the $tapdard controller | oW 19
P - - - - + . - - + - - - - - " "

s | Aintmum range (0% value) {with unit) 1 W 2
+ + + + - -+ . + » —. - + + + + +

1] i Haximm range (= 100% value) (with unit) | w21
| SR —— + + + + + + - + + + + +. . S —

¥ | Decimal point code (= number of decima’ places) | oW 22

*. > ——— * *. +* -t S + + fom——— Fomm—a Frwmm- o Hm . aa P m———
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Data
word
address
{
!
15 14 13 12 i1 10 9 8 7 6 5 4 3 H 1 0 v
- + & =3 B L TR 3 - +. ER ST ST *. +, +. +. m¥nrasntnasnst
Config-| H I f ! { | t | ! | | l t i I | oW 23
uring +-- + * * + - +. +ummm b + *-. *-. -+ +. Ymmmmmbm
switches| i | | { | | | | | D 24
*. + +. * + + + +. +. -+ ——tm———— + +. e +. +-.
- | Number N (= 1-10) of the equidistant interpolation points of the palygon (w/o unit) | OW 25
{ Favewnt W e + T S LT T, SESUR s SRS Sy SRR
| ] Abscissa walee X1 of the lst interpolation point (w. unit) | bW 28
[ L L tan el L LT PR PRPRES SRR NS —— L *- *- + L L e
i | Interval DX between neighbouring interpelaticm points (w. unit) | Dw 27
j [ p——" L — * *. s ot T LT TOPUSI USRI SRpuyt S SO - +
1 | Crdinate value F1 of the lst interpolation point {w. unit) | bw 28
i [ += +. *. +, +. + =t T Fom——— L T LTt Yepp— +
P 1 Ordinate vaiue FZ of the Znd interpolation point (w. untt) { DKW 28
o] LI L L L ] o A +onsunta -+ - ->. 4. PLL TR SRS TN )
L ! Crdinate value F3 of the 3rd interpolation point {w. unit) | W 30
Y Vmmmmsbmmmnstassnetonssntrbcsiticmcctormrmtommma e c et nrn b mn b nnn matn e vy P s st —— . +
[ 1 Ordinate valee F4 of the 4th interpoiation point (w. unit) | oW 31
0 [ T - * -+, + +. +. - + + +. + - R atTh T T B |
N | Ordinate value F5 of the 5th interpolation point {w. unit} { DW 32
2 + +. +: + +: +. -+ . + i A +* + *. -+ Fmmmmnt
U 1 Ordinate value F6 of the 6th interpoiation point {w. untt) | DW 33
g - " . " " . . - - -+ - - - + +- - "
| ] Ordinate vatue F7 of the 7tk interpolation point {w. unit} | W 34
|+ + + + + + + + + + + + + + + + +
] H Brdinate viawe F& of the 8th interpolation potnt (w. unit) | ow 35
i [ TSR NS — + + +. +. + +*. -+ -+ L i P —)
i ! Ordinate value F2 of the 9th interpolation point (w. unit) | D™ 36
| tammmetecamadoitasbocmaat, +: +: * - * - + + " - - "
v I Orginate vaiue F10 of the 10th interpolation point {w. unit} | bW 37
et +. + - +. + + P S D Loy SN S S— Y + + +.
- 1 Number NSW {=1-10) of the setpoints of the submodule 'set point sequemce’ (w/o unit) | ODW 38
| R — + + + + + + + *. + + L + + +
I | Interval time TINT oW 3%
i [ - + + * + + + + + + + +. + + + * +
H | Time format code Tor TINT ] oW 40
I - -, . -, . 'y ey . e ”>. e 'y . e ry Y +
| | 1. Setpoint SW1 {w. unit) | Dv 41
I + -+ 'y . 4 -. 'y "y - e e . o+ - e - -
| ] 2. Setpoint SW2 (w. uniz) | oW &2
S + + + + * + -+ + + +. + + + - + +. +
E | 3. Setpoint S$W3 (w. unit) ] W 43
T + - -+ * e + + + + + + ». * - - + +
4 | 4. Setpoint SWé {w. unit) | W a4
o + . e emaa - . + + - + " - - - - " .
I | 5. Setpoint SWS {w. unit) | oW 45
N + - " -+ . - " + - -+ +. - - - + + +
T | 6. Setpoint 5WG (w. unit) | OW 46
1 L T b dammmatann L + + + +. *. +. + + +. + * +
| | 7. Setpoint 57 {w. unit) | D 47
; D Tt SR Ty g P g S
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4. Programming Instructions

411 Description of the Standard Controller Structure (SR)

Data
word
address
H
15 14 13 12 1 10 9 8 7 & 5 4 3 2 1 2 ¥
| L PR +*. *+. *. + -+ +. . +. *. * - 0 SR S——
i | %. Setpoint SW8 (w. unit) | Dw 48
| + +. + +- - + +. *. *. . ST TN oo For v ———— bmmmut
| | 9. Setpeint SN (w. unit) ] bW 49
| - - + + - - + + +. + + *. *. (" -, -+
¥ I 10. Setpoiat SW1O (w. unit) | oW S0
+*. -+ o+ +- >, LY . +*. L TS ¥ F e = Potemate———— Frreretonmnntbonsunann
- ] Ramp-up time TH of the ramp generators i OW 51
i [ *. + o+ +. -+ + + -+ + - L LT S U
RAMP | Tinwe formar code for TH | oW 52
GENER~- + +. +: +. +. +: . e R L LU T S EF PP P e
ATOR | Ramp-down time TR of the ramp generator j DW 53
] +. - . - * + RO VR +. + + H—mmm e * -+ + -+
1 | Time format code for TR ] W 54
[ + +. * + * + o +. +. - +: + - * +. T
v CON W (ordinates arter ramp-up time is out, with unit) | Ow 55
FIL- | Fiiter time constant TVZ | W 56
TER * +. + +. + -+ -+ + + + + *. + + + L
1 I Time format code for TV2 { w57
PK k Max. permissible difference dXzul of the validity check {w. ynit)) ] DW 58
~ ] Number NI of Timit valyes of the lst limit monitor (w/o unit) { oW 59
| + - + + + + + + + + + N + + +
] 1 1st limit value of the 1st limit monitor {w. unit or %) ] W 60
. - - + - . - - . . - - . . ———
1. | 2nd 1ipit value of the 1st limit eonitor {w. anit or %) ] bW 81
LIMIT + e mmm Ammmmet + + - - + + + + . * +
MONI- | 3rd 1im1T value of the 1st limit monitor {w. unit or %) | oW 62
TR + + + + + + + + + + - + + + * + +
| 4th 111t value of the 15t limit wonitor (w. unit or %) | bW 63
]+ + + + + + + + + + + + - -+ + +
1 i 5th 11ait value of the lst 1imit monitor (w. unit or %) | oW 64
l o . 'y N . - e e e 'y e e -+ -+ . o, -
v ] 6th Vimit value of the 1st Jimit monitor (w. unit or %) [ Ow 65
- i Number N2 of limi: values of the 2nd limit monitor (w/e unit) | DW 66
I - -+ e s *. *- . + + +. o+ e o+ . - ->. "y
1 | 1st 1mit value of the Znd 1imit monitor {w. unit or %} | Dw &7
1 - " - . " - - - e " . + . - . +
[ 2ad 1imit value of the 2nd limit monitor (w. unit or %) | DM &8
2. + A kLT Y S P S bemeent
LT 3rd Hoit value of the Znd 1imit sonitor (w. znit or %) | o 69
MOMI- 4 +. + + + + + + * + + + + S
™= ] 4th limit value of the 2nd 1imit monitor (w. upit or %) i oW 70
! e . 'y . -y -+ - - e .y -+ o, -+, -+ . -
i | Sth 1imit value of the 2nd 1imit monitor (w. unit or %) | w71
] e o+ + . e -+ - +. . Y Y +. +. -+, o+ +
¥ | 6th 1imit vaiue of the 2ad lmit monitor (w. unit or %) | ow 72
" -+ " + - — . . PR e et o, . . .
= i Proportional coefficient KP of the PID con!fro!ler {wfo unit) | bW 73
| [ - L - S L S, S R e T T T T upu Ny Sy Sy
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4,

411 Description of the Standard Controller Structure (SR)

Programming Instructions

Data
word
address
|
15 14 i3 12 11 10 g 8 7 & 5 4 3 2 1 ] ¥
[ Fommm b +. tammmet + += + +. + + +. - + + +
[ i Separate selectable gatn R of the P component (for extended version) {without unit) | ow 74
] [F——— P +. + P - + + + + + + + + +
1 | Integral action time TN of the PID controller | w 75
D L Y + - +. - + e e F b + + +. 4+ - * +
| Time format code for TR | Dw 76
[ o - +. > +. +. + * b == Pecasetessnubosnnnn b ot
0 [ Derivative action tize TV of the PID controller 1w 77
K -+ * -+, o+ +: Fermmmtecssatsssuatnsnnntermembn .. ———— Fo——— R et - +
T | Tiee format code for TV | oW 78
R . " . . - . - - . . . . . . . .
0 i Upper mamipulated variabie limit B+ (%) ] om 19
L + + + +. + + + + * + + +* +. B
L | Lower manipulated variable Eimit B- (%) | DW BO
E + + + . - - + + + - + - - + - +
R i Upper manipulated speed Vimit A+ % | v 81
| + *- + + * + +. +. + + * + + + mmm—— +
v | Lower manipulated varfable Vimit A- (%} i DW 82
+ s - [ SR -+ -+ +. + A +* +*. - + . + -
- | Proportional coefficient KP of the step controller {without unit} ] W 83
5 . - . . - " - - . - I . . . "
T i integral action time TN of the step controller ] oW B84
£ + - + + + + + + + +- - + + - dmmnm et
P | Tipe format code for TH | DW 8%
c i Derivative action time TV of the step controlier | DW 36
0« - . " " " - + + . + - . . . .
] | Tise format code for T¥ | oW &7
T Fammmmtm——— o + > +. + -+ *. + + - * + +, +. -+
R | Final control element operating time TH i OW 82
0 - + + + * -+ + * + + + + + + + -
L | Time format code for TH | PW 39
L - . " + . N + + + + + + - + + +
E 1 Upper respouse threshold AN of the step controller dead zone (w. wnit) | DW 50
R+ - S— + + + + + - SRm— + + + + +
v o Lower Tesponse threshold AB of the step controller dead zone {w. unit) | ow o1
PULSE Upper response threshold ASW of the pulse-pause dutput (%) | bW 92
PAUSE + beenm b s e meben e bam et r e ab e abmmm b m e s e e ben e e e b bt
OQUTPUT | Interface factor APF of the pulse-pause output {w/fo unit) | W 93
- | Start-up value of the actuai value branch {w. unit) | oW 94
1 -+ . ey - & 'y e s e > oy vy e . e -
l PG value of the mamual input for PID or step comtroller (%) | Dw %5
Exter-+ I e e
sal | Factor for final control element interface KON VER {w/o unit) | W 9%
Con- = - + - + + + + + - * + + + Amem et
stants} External comstant for final control element interface KOM VER (%) i ow 97
1 S + * + + + - + - + + + +
| 1 Setpoint wpper limit {w/o unit} | bW 98
I Frsmsntammnm tmm - o —————— e Fumw - *. it +. L LT * * *
| 1 Setpoint lower limit {wia unit} j DW 99
! Feme - tom—n L - S e T L T T e e S EE R EE L e e L
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4. Programming Instructions

4.11 Description of the Standard Controller Structure (SR)

Data
word
address
f
15 14 13 12 11 10 % 8 7 & 5 4 3 2 H o v
L TP e e Fomame - - + -+ -t - +- - - -
| ] Upper warning 1ipit of the actual value {with anit) [ W 100
| + +. +. + Y . -, * -, *, + +a - - L aT——
| 1 Lower warning unait of the actual value (with unit) | oW lol
|+ + + + - + + + + + - + + + facccctacomt
| | Upper danger 1imit of the 2ctuai value (with urit) 1 & 102
| - + + + + Ammmmat + + + - - - + + + +
| | Lower danger 1imit of the actimal valae (with unit) | 0w 103
E +*. o+ * + 4+ PLA LTS TLL FT Y BUNPREE F - L e -+ *. -+, T
! i | bW 104
i Fumm - - + +. + . =+ +. - 2 + -+ + Fommmmtmaa— +
[ | Dw 105
| bmmsnmbmn * + +. + + + +e + +: - L e Ll s LT )
] i | oW 106
| L L N Sl L AL D LT ST PP + +. - - L LD - L T +
[ | O 107
i tmmm—— N LT SEFETE + + *: + - * +. L )
H | i bw 108
i tosmvotocasctanmmotomuaad S ) - +* + + + B o +
| 1 | DW 108
l L e Tt + o+ + * - * + + +. +. *. *, o +
b { oW 116
| + + + - + + + L S ——— + * - + + + +
| | | oW 111
! - + + - - " - - - + + " - . " . .
b ToOw 112
1+ + + + +. + + + + + + + S O S
[ | OW 113
| - re . e e Y -+, o+, . e Y e ey e -y e -+
o 1 v 134
I+ + + S ARt e * + + - *ommot
v ! DW 115
+ + + L Fosninsdemmmta . + + * F I—— + + o+ +.
i Measyring peint No. for measuripg Socket 1 | DM 118
i Measuring point No. for measuring socket 2 | oW 117
N -+ " + - - - . . . " . " - e .
| Measuring point Ho. Tor 1imit momitor ) | DW 118
{ Measuring point No. for 1iwit monitor 2 ] D118
- + + -+ + + + " » - - - - + " -
- | Address of the PII of the setpoint input (ADC 1) W 120
i . - . - - - - - " - . - . - - "
i Address of the PII of the actual value input (ADC 2) | w121
Ad- Bt + + + +. + + +. +. A * * + T ——
dresses! Address of the PI1 of the sparate D ipput {ARC 3) | DW 12z
of the + + + + + + + + - + - + + +. - - +
PI? i Address of the PII of the disturbance input (ADC &) [ OW 123
of the + + + + + *- + - - + * + +. + * -+ +
in- H ARddress of the PI! of the sanual nput {ADU §) 1 Owize
puts + + + -+, +* + TR +. +. Hoom et b m——— A +
{ | DM 125
| Fmmmm o —— Fmmmm- Ao — L e D T e e et U TEIS YRy JUpRyRpNS VPRSP SUPIRpRP SUR S
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4. Programming Instructions

4.11 Description of the Standard Controlier Structure (SR)

Data
word
addrass

15 14 13 12 1 0 9 8 7 ] 5 4 3 2 1 ] v

e L TR BT T TR PRSP N YU Ty apagtp e SuY

i bobwW 130

+. - +. - *

+ + -+ - - + + + - + - ot + +. mm—— +

[ | oW 126
| B . EE + + + + + + + +* -+ + * - e

I | w127
| [ TR Y N ep——-1 " PR - + +. - - +* +. ammnad

I [ DM 128
I S S S - - +. e + - + Y . -, *. PRy +. -

| i { DW 129
l +. + £ S ) 'y s

|

|

P St e -+ - + - -

¥ | Address of the counter fnput | Ow 131

revamabensn s st et ———— Fmmm e Fmm L L TR L . 0 PP +*,

----- Fomrrrtmmnaste sttt et e b m———

| Addres s of the PII of the input bit variable word | O 132

+. -, + *. -, - + +

— -+, -+ - + -+ - - +

| DW 332

[Py - - * + -+ L p— +. -

I | oW 13

+, +. *. £ 2 B i LT Teyur " &
t | DW 135
Foasaud el - . + +. Fommm et 4 + o+ p— -+ - +. -
! | DN 136
o +. +. +. - + + *. -+ *. -+ — +. *. + +
i | Dw 137
L e ¥ -+ -+ +. + . -+ . . . - +*. . -
| | ow 138
Hm—— tomanate + +. * +. +. * -+ -+ + -+ PR *. -

I ' | w138

P + + - + . -~ -

1 | Ou 140

- + - + PR " - + " - + + . e benmeat
| OW 141
I | W 143
- | Address of the PIG of the control cutput DAC 1 [ D144
t - Y - e s e e Y - e . e 4 4 A ey +
i ] ARddress of the PI of the control output DAC 2 | D 145
! e Y -+ -+ Y - -~ + o+ - - i - -+, -, y Y
! | W 146
Ad- | | DM 47
dresses+ + - + + - - + - - - + - - - + -
of the | | W 148
PIQ -+ - 'y -+ e e . e . - -5, e 'y e - e *
of the | | Dw 149
out- + - + + " " + - + + - + - - - . .
puts | | OW 250
b | B 151
i e s Dy . + L TSR Frmmmmt +. +.

L T ot R S VY
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4. Programming Instructions

4.11 Description of the Standard Controller Structure (SR)

Data
word
agdress
]
15 14 i3 12 11 i 9 B 7 [ 5 4 3 2 1 4] v
| 1 DW 152
] * - - - e +. *. * * + +. R SRR N S S—— L — +
11 | Dw 183
1 L e S Y VY B S R S S §
I i Address of the PIQ of the 1st measuring socket (DAC 3) | DW 154
} [ SRR - -+ *. *. -+ fwmmm e + [ S * +. I VO, Yy 1
v | Address of the PIQ of the 2nd measuring socket (DAC 4) i Dw 158
i Address of the PIQ of the output bit variable word | w156
| | w157
* -+ = L - - +. . L 7 o+ i ——— it o e +
H 1 DW 158
L. £ +. + +. b mm——— +. Fo——— -+ + + - +. *
i | DW 15§
--.-.-.-’.-.--o-----o.-..-4.-._.--&- +- + +. +. P mnsao s s o ———— Fom——— LT DTN S
| 1 Controller name: 1st byte | Controller name:  2nd byte { DW 160
L et s L e S
for | Controlier name: 3rd dyte | Controller name:  4th byte | DW 161
L B i e S e S
operator-| Contrcller name:  Sth byte | Controller name: 6th byte | W 162
process + + + - + + - + - - + + + - + + *
communi- | Controller name: 7th byte H Controller name: 8th byte ] DW 163
cation + + +- - +. e + + * +: +, o+, +* - =temmentanmendt
and ] Range name: ist byte ] Range name: 2nd byte | DW 184
VASUAT e oo b b e b e et +remmate et + e
satfon | Range name: rd dyte | Range name: 4th byte | DN 165
for the #-reveterrnnt + + + +. + - + - +. + +. + * *
DRfSR | - Range mame:- - 5th byte I Range name: &th byte M 156
sub-  * + + + + + + + - + + - + - + + +
wiulie | Range nape: 7tk byte H Range name: Bth byte | DW 167
+ - + + + +. + +: *, + + * -4 + +. * +
- I Yalue of the PIF of the setpoint fnput (ADC 1) | Dw 168
I +. . e Y e e b e e - - e e y e e e
| | Yaluse of the PII of the actual value 1mput (ADC 2) | Dw 169
PII  #eomrboemorbomeaetosee b e e bem bt e b m e m e e e b b o b e o
of the | ¥Yailue of the PII of the zeperate D 4nput (ADC 3) ] w170
inputs + + + + + - + + + + + + + * - -+ +
I ! ¥2alue of the PII of the disturbance fupyt {ADC 4) | OW 171
I > s > e 'y e . . Y -, s Y e . e e -
| i ¥alue of the PII of the manual input (ADC 5) | w172
i o . -+ -+ Y -+ -+ "y - + e -+ ey -+, -+ -+ -+
[ { bW173
I e ->. e - e -y e Y . 'y . b - -+ e -+ -+
b | DM 174
l -+ Y * +. - o+ ey e -+ .y pre, >, . oy e . .
b i owi7s
l . . Y e o, . s . -+ 'y 3 e -+ -+ .y -+ -
T | 176
l Frmmmmntamn it an et .. s .- ——— -+ * - B s (T T T NY e R S
. | oW 177
| [ S L P S TTeTe—— A L DL D TO— S P Fomme e L LT ENE A U S S
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4.11 Description of the Standard Controller Structure (SR)

4. Programming instructions

Data
word
address
l
15 14 13 12 11 10 9 8 7 & 5 4 2 2 ¢ L

| + +. + +. bemmuatansmatinsantene mntbeneand +. * + +. +. +. +

§ | | ow 178
i + + - - + - + bmmmmmt + + + + + bmm e bt

v | Value of the counter imput | W 178

i P1I of the inpuz bit variable word (relays and bits] se deiow for meantng { DW 180
Frsssstensvmbosne st s ntmmn-t + + -+ +. s S 2 - LS T

! | D 181
*. - -+ -+, dm o m e E SR S . + +. +. + + 0 SR S p—

t | DM 182
Vusssstasnsstamnnnbannentanasstannsntssssntsss st + + + +- * ¢V T—— -

i | oW 183
Frmr et mmrmad . *-. L2 > o ———— - - N L e s T PSS 3

| | bW 184
+ + + + LECTEE + T Tep—" - * 4+ +. +

| DW 123
R L L e -+ =+ s L + o+ . -+ s . - -, -+

H 1 Ow 186
*. -, +. -+ +u +. + - -+ - - -+ s b . + +

| | DW 187
Frmmmmtnm——-— + + + + + - + +. +. + +. +. * -

| i Dw i88
- - tmmmmat - + et " > " " " . . I

| | oW 188
e -+, -+ =+ -+ e e e L L L e e L e e o e L 4

i | DW 190
+ -+ . + +. +. + - *. + -+, +*. - L S— L ——

| Value of the 'YL setpoint variable’ I Dd 19l

| } Controiler name:  lst byte [ Controller name: 2nd byte | ow 1z
Fields + + + + + + + R S R S S + - - .

for |} Controller name:  3rg byte | Contraller mame:  4th byte [ DW 153
Tocal + e

operator| Controlier name: 5th dyte I Controller name: 6th byte | DW 94
ProCesS +-wmmmi. * + + + + + + + + + + + + + +

communi~| Controller name:  7th byte | Controller name: Bth byte | Dw 185
cation + + + + * + + * + + + + + > + + +

and | Range name: 15t byte | Range nome: 2nd byte ] O™ 196
Y508 1 —tmmmans + - + + + + + + + + + bammmat + +

satfon | Range name: 3rd dyte | Range name: 4th byte | DW 187
for the + + * * + + * + + - Fmaasat + + + + +

DR/SR | Range name: 5th byte { Range name: 6th byte | bW 198
L + + + + + - + + - + - + + + +

module | Range nawme; 74 byte | Range name: 8th byte | O 189

| | oW 200

| 1 ow 201
+* L TR o * -+ > c - A £ 2 b 4 . -+ Y e e

] | Du 202
+ + o + Fmmm—— e L PR £ PR S S +. +. *. o+ bmm

| 1 bw 203
tommea L T W T VYomamatamana A L e e e e e R e S 1
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4. Programming Instructions

411 Description of the Standard Controller Structure (SR)

15 14 13

12 11 19 9 2 7 & H 4 3 2 1 0

[ + + + PR + * - + + - . -+, amrwmt
l !
R T L SO T Y VP SR T LIRS S LT PR EAIER Sp—— Y a * * + -t ——F *
l !
- * + R e T L e LT T T Uy S
! !
R L N e s e T, SR R Ny Sp S Sy * -+ b +. -+, *

Data
word

address

|
v

bW 204

DW 205

DW 206

bW 207

= | Value of the FIQ of the control output DAC 1 i OW 208
1 Fe . - e . 'y +. -+ 4 'y SN Sy S e —— O e »

1 | Value of the PIq of the control output DAC 2 ] DW 209
! +. + - + + b ——— +. ». *. " " +. -+ " " +

! | [ bw 210
l O -+ +. + +. +. +- +. - -+ -+ -+ - P

| | | w21
| +. + -+, + + et mm " Fmmmmmee +. - - + R

PI | | DW 212
°f the 4 . -+. e -+ -+, e -, . - . . e e & +. Y

outputs | | OW 213
| - + + +. + -+ - + + - +. . " - - +

(I ] w214
I +. -+ . ry re 'y . e oy e . -+ - - -, o, e

| H | oW 215
i ->. e -’ - e ey . . Y e oy Y +. . -+, -+ -+

I | | DW 216
! + + - +. + -+ + o+ - + -+ - + - -+ + -

| t | bW 217
I +. - - + + - . - —tmmmaad + " +. - + +. -

| | ¥alue of the PIQ of measuring socket 1 (DAC 3) ] Dw 2ia
l -+ 'y . Y -, e 4. . e ey y e e e - + -+

v | ¥Yalue of the PIQ of measuring socket 2 (DAC 4) | oW 219

i PIQ of the output bit variadie 1 (1imits etc.) See below for meantang | OW 220

1 | bw 221

| | om 222

| ] DW 223

] | OW 225

| DW 225

I | O% 226

| | oW 227

| | oW 228
e e - ——— L e ] H - LI ETTRS SLL UL ST ey Sy S S S

i

R L R L T s Supuy " Yy B e T T Tl Tl ISR papipuyyy: N Sy

oW 226
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4. Programming Instructions

4.11 Description of the Standard Controlier Structure (SR)

Gata
word
address
]
15 14 13 12 Il 1¢ £ 8 7 & 5 4 2 2 1 Q v
L e R et PR TR R e T 2 + +. . 4+ + +- +. +. —-—
| | Dw 230
R L S LTS R Y LT +- + * 2] . + . +* - —— *
| [ oW 231
| Valee of peasuring point WP | (with unit) | oW 232
T +. 4 4+ tummmndamemnte nnmate e s P ————, e e +- + o m L LR PR -+
H Value of measuripg point WP 2 {with umit) | OW 233
+ + + + + - tammmadn + + + T L TR S
| ¥2a1lue of measyring point NP 3 {with enit) { bW 234
e rey Y re -+ 'y £ - -+ * *. . -+ #mrrm - - +m-——— +
{ ¥alue of measuring point MNP 4 (%) | Dw 23§
- * + + + +. + [ Sp—— +*. . £ A+ + o - +
] Valee of measuring point MP 5 (%) | DW 236
+* * + -+, o+ £ A LT T TR DAL T +. +- b - +- o - -+
{ ' Vvatue of measuring potnt MF 6 ) | DW 237
. . . . " - + " + + + + " . " b
| ¥a21lue of deasyring point HP 7 (%) § OW 238
L PP 3 + +. -+ + +*. - . +. - R T R N S +
} value of measuring potnt ¥P 8 (with urit) | Dw 23%
+ +. + + +. + * + -, *. . + +. -+ - S Je——"
| Value of measuring point MP S {with unit} | OW 240
- - - " - - + + . + " + e - - .
i Value of measuring point MP 10 (%) | bW 241
+ + +. + +. -+ +. + * *- + * *. 2 N ——" )
| Value of measuring point MNF 11 {with unit) | Ow 242
| Value of peasuring point WP 12 (%) | DuW 243
+ +. +. - - -+ - o+ - - + + S S S SO
| | oW 244
* + + + + - " + - . . . . . . . .
H | bW 265
1 | O 246
! | w247
{ | oW 248
. + + + + + +. - " - + + - + " - -
i | oW 289
[ | oW 250
i | B 251
- . " " + + + . + " " - " + * - .
1 [ ow 252
| | Ow 253
+ SR + + + + + + + + +: + + + * +
| | OW 254
Status } | YOE | YUS | SOG | SUG | OW | UM | DG | UG | ODW 285

word

R T T O VP SR Y

4-103



4. Programming Instructions

4.11 Description of the Standard Controller Structure (SR)

Data
word
Controller management: aderess
i
i
v
5 18 13 12 11 w % 8 7 & 5 4 3 2 1 o
| ! ! 1 i [ | i | | } 1 I I 1 | REV ) v 7
oo brmm e b e m bt e e b e P e e e e . P . ———
Controller managementbit RBV =0 : Controller not being processed
RBV =1 : Controlier being processed
+=-=> 0nly for R processor of the PC 1354 tema> §72.4
! |
{ +-—-> § 1.4.1 ! +eee> 52.3
[ I I |
f | #-=e> §1.3.1 | | tema> §2.2
f I I /51.1.1 | I i
i ! | 4e-e»- 51.2.1 ! I ] +eme> §2.1
I f { | \51.5.1 I i | !
5 14 13 12 1 o ¢ 8 7 6 5 & 3 2 1 o
et e e —brmmm b b e b mmm b s e e m e e meatemaaak P
I | | ] l | i | : i | ] | i ST 3] T 2| ST1| Dw 23
] 1 ; i
| | | +ema> 53,1
| ! i
| | 4> 832
I |
[ +---> §1.2.3
|
4ma> 51.2.2
5 14 13 12 1 1 9 8 7 & 5 4 3 2 1 9
—— T PR
1 ! | ; ! | ! l | } 1 1521 | ST7[ ST 6] ST §] ST 4] oW 24

-+ - . -+ +, +

}
4---> Bit 3.1
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4. Programming Instructions

4.11 Description of the Standard Controller Structure (SR)

Data
Bit variables of the Pli: word

address

|
v

‘Pulse ‘Ramp-up
converter’ generator’
submoduie submodule

RL3  RLZ  RLY A\ A
15 14 13 12 11 10 g 8 7 € 5 4 3 2 1 i
[ S Ry SRR, S e T TR S R S LD L -+ +- +. + +. Femsea +

| RF [STOER] INO |IDRE |AW/AW|TOTI | SRF | HAI [INBET|SZFR {SOL: | BA [ BZ | HOE | TIE [ LOT } OW 180

. - PR - . e . - " - " - . " +
RLE 1 | Ireal | i } 'Step

| | ] | desmtnaae- A +-—-3> conErotler’
| ! [

i submocu ie
+--—k-—-> ‘P10 controller’
submodu 1e

§f o— - —

Bit variabies in the PIQ:

‘PID contrelier: *Limit monitor 1'
submodule sebmodule
e FA
/ A/ \

15 . 14 13 12 11 12 9 8 H & 5 4 3 2 1 ]

e + - - - - *. - -+ -+ +. +. +. +.

L -

1GP/QO]QN/Q51EW2_6|6W2_51EW2_4fcW2_3|BW2_2|GWZ_1| WUE | PUE |GWL_G)6Wl_5|GW1_4{6W1_3|GWi_2|Gw1 L] OW 220

+- - + -*-. -, + +, - -+,

- -, *. - + . + +

I

| A%

i ‘Limit momitor 2* submodule
|

==#e=-> 'Pulse converter' submodule

l
1
}
|
-1

!

+ecmest-e=> 'Pulse~pause output’ submodule

Status word of the- controller

i YOG | YU | SOG | SUS [ OM | WM 105 jUS | DM 255

e —— P -+ -, - -+ &+, - . - + - +. +

The status word created for the compact controller signalling system ¢ont2ins
bit Information on the “hard-wired™ limit momitors.
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Meaning of the bit variables in the process input/output image:

Bit variabies in the Pl area can be changed by the user at any time during operation (via STEP 5, PG).

They can be divided into
* Structure relays, which enable certain structure changes during operation
* Internal control bits.

Bit or binary variables in the PIQ area indicate specific signal statuses of the controller. They can only be changed from the struc-
ture program.

HOE : “Higher” bit of the “ramp-function generator”:
0 = No effect
1 = Ramp with positive slopes.
TIE : “Lower” bit of the “ramp-function generator”:
0 = No effect
1 = Ramp with negative slope.
LOE : "Delete” bit of the “ramp-function generator”:
0 ===> 1 : Return from manual mode to automatic mede if HOE=0=TIE
1 === 0:No effect
BA : "Acknowledge” bit of the "Pulse generator”:

0 = Finat position OPEN not reached
1 = Final position OPEN reached.

B2 : "Acknowledge” bit of the “Pulse generator”;
0 = Final position CLOSED not reached
1 = Final position CLOSED reached.

RLT—=RL3 : Structure relay {¢f. standard controller structuret)

SETPOINT(RL1) : Setpeint selection bit:
0 = PC setpoint effective
1 = “Setpoint sequence” effective.

SZFR(RL2) . Setpoint branch enable bit:
0 = Setpoint branch on
1 = Setpoint branch off.
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INBET(RL3) : Actual value branch startup bit:
( = Actual value branch on
1 = Actual value branch off
Startup value effective.

HAI : "Manual value active/inactive” bit of the step controller
0 = Manual value inactive, i. e. no pulse output
(final control element standstill)
1 = Manual value active, i. e. pulse output with a frequency corresponding to the manual value
{final control eiement run).

SRF : Enable bit of the “Step controller”:
0 = Centroller dizsabled, i. . zero output.
1 = Controller enabled, i. e. output of the calculated value.

TOTI : Switch for selecting the input variable for the | component of the “Step controlier”:
0 = Dead zone for the | component effective.
1 = Dead zone for the | component ineffective.

AH{RL4) . Automatic/manual transfer in the case of the “"PID controller” or “Step controller”:
(0 = Autormnatic mode
i = Manual mode.

IDRE : Change from ideal to real “PID controlier”:
0 = Real
1 = |deal PID.

INO : Bit for setting the contrel increment 1o zero in the case of the “PID controller:
0 = No effect

1= Control increment is set to zero or manipulated variable is kept constant.

STOER(RLS) : Disturbance variable injection in the case of the “PID controller”:
0 = Ignored
1 = Effective, i. e. disturbance variable increment is added to calculated control increment.

RF : Enable bit of the “PID controller”:
0= Controller disabled, i. e. zero output
(past values are set to zero, no manipuiated value calculation).
1= Controller enabled, i. e. output of the calculated value.
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GW1_1 - GW1_6
GW2_1 - GW2_6

PUE

Qo
Qs
QP

QN.

YOG

S0G
SUG

oW

UG

" e

" "

[ L 13

"

Limit bits of the ‘Limit monitor 1’ submodule:
Limit bits of the ‘Limit monitor 2‘ submodule:
0 Relevant limit not exceeded

1 Relevant limit exceeded.

na

Bit for lower limit of the manipulated variable in th
of the ‘PID controller’ submodule:

0 not exceeded

1 exceeded.

Bit for the upper limit of the control variable in th
of the 'PID controller’ submodule:

0 not exceeded

1l exceeded.

HoH

Binary output "Open" of the ‘Pulse converter’ submodu
0/1

Binary output "Close" of the 'Pulse converter’ submod
0/1

Binary output "Positive pulse” in the case of the
'Pulse-pause output’ submodule: 0/1

Binary output "Negative pulse" in the case of the
‘Pulse-pause output’ submodule: 0/1

PUE in the PID controller with continuous control out
BA in the step controller

NUE in the PID controller with continuous control ocut
BZ in the step controller

1 --=-> Setpoint exceeded upper limit (otherwise 0).
1 --=-> Setpoint exceeded lower limit (")-

1 ~-=> Actual value exceeded upper warning limit ("
1  ---> Actual value exceeded lower warning limit ("

1 ---> Actual value exceeded uppér danger limit (")
1 --=> Actual valve exceeded lower danger limit (")
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The structure contains all functions required for controliing & drive, except for the current controller and the power stage. This
means that depending on the requirements of the user, a speed control system (e. g. for mills, turbines) or a velocity control
system (e. g. for paper machines, foil machines) can be impiemented.

The drive controller structure (Fig. 9.1) consists basically of two cascaded closed-loop controllers. Parameters cen be as-
signed to each of the controllers of P, PI, PD or PID response. The outer loop controller (3} is used e. g. for position control, tension
cantrol or pressure control. One should mention at this stage that the numbers in brackets correspond to the branch ne. () 2
branch 5). A velocity control ioop or a speed control loop can be implemented using the inner loop controller (5).

The “DRS” structure on memeory submodule 6ES5 374-0AB11 is a further development of the drive controller structure ("DR") des-
cribed in Section 4.10. The Self-setting of drive controllers function {16) and the facility for performing mathematical cperations
(17) are both new developments. In addition, the eight possible control loops of the IP 252 are user-configurabie (Section 4.12.2).

4121 Outer loop controlier (8)

The setpoint {e. g. position setpoint) is input either via an A/D converter, or via the programmer or the CPU of the programmable
controller. The actual value (e. g. actual position value) is sensed by an A/D converter. The controlter output can be reduced in
proportion to the actual speed value. This is used for speed-dependent adaptive control in foll machines.

412.2 Inner loop controller (5)
The foliowing setpoint sources can be programmed:

—~ 1st channel: Qutput of the outer loop controlier (9)

- 2nd channel: Setting-up speed (6}

- 3rd channel: inching speed {7)

— 4th channel: Armature current dependent component (11}
This component is used e. g. in conveyor belts and continuous casting processes (load regulation).

— 5th ¢channel: Main setpoint (speed or velocity setpoint (8)).
This setpoint is input either viz an A/D converter, via the programmer or via the programmable controlier CPU. The
acquired setpoints can be processed by a ramp-funetion generator and/ora smoothing moduie.
The ramp-function generator module produces a ramp output from a step function at its input. This is required for
instance during start up processes.
The smoothing module is used for “smoothing” the setpoint.
The contro! loop can be tuned to optimum disturbance response. Selection of a suitable smoothing time constant
produces an optimum response 1o setpoint changes.

The actual value (10) (actual speed valug) can be input either as a tacho voltage via the A/D converter or via a counter input. A
smoothing module is used for suppressing any resonances. In addition, the high frequency disturbances to which the controller
cannot respond are kept away from the PID module (10).

The disptay function {10) permits amplification and display of the alternating component of the actual speed value vis a measuring
instrument connected to the D/A converter.

In the case of the speed control loop, the actual speed value (10) is used directly in the inner loop {speed) controller (5). If a velocity
control is required, the current velocity is caiculated from the actual speed value {3) and transmitted to the inner loop {veiocity) con-
troller as an actual velocity value.

The controlier output, optionally evaluated with a factor (4), forms the main component of the current setpoint. This evaluation of
the controller output produces a loop gain, as required e. g. during the field weakening operation of motors.
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4.12.3 Current setpoint

The current setpoint which is generated by the IP 252 as a = 10V voitage at the D/A converter consists of the following:

— 1st channel: Main current setpoint (5)

— 2nd channel: Friction compensation (2)

— 3rd channe!: Acceleration compensation (12); is used in velocity controliers (e. g. reeling and unwinding operations)

- 4th channel: Braking current modulation {1 b)
instead of the summed output (1 2), an actual speed dependent braking current can be output as the manipulated
variable.

Before the current setpoint is output as the manipulated variable, it can be converted and limited (1 b).

4124 Additional functions

— Two user connected iimit monitors (12), (13):
Each of the [imit monitors can be assigned to any desired signal (measuring point) of the controller structure. The limit monitors

contain 6 stages, which are specified via the programmers. The results of the limit monitors (overshoot or undershoot) are evalu-
ated by the logic control program of the S5 central controlier,

— Four pre-assigned limit monitors:
These limit moniters suppert the operator communication and control concept of the compact controller structures. The results
of the monitors are used forinstance by the CP 526 communications processors as inputs for the standard displays on the VDUs,
The limit monitors monitor setpoints and actual values of the outer loop (9) and the inner loop (5) controllers.
The danger and the warning limits are specified via the programmer in the planning stage.

— Thermal monitoring of the motor (11):

Using the actual armature current a thermal monitoring of the motor is possible. If one of the switching limits specified by the pro-
grammer is reached this is communicated to the logic control program.

- Free assignment of the measuring sockets?
— User configurability of the control loops?

— Internal branch function expansions in the branches
— 3: Peripheral velocity
4: Loop gain {fiekd current monitoring}
8: Setpoint branch (ramp-function generator and actual vaiue referencing)
9: Primary controlier (actual value processing and controfier cutput)
10: Actual value branch (digital actual value capture with IP 240)
11: Actual armature current {temperature display)
— 12: Acceleration compensation (decoupled from branch 3)

— New branches in the “DRS” structure
— Branch 15: Analog measuring point output
— Branch 18: Arithmetic
~ Branch 17: Seif-optimization of the speed controller

- The functions listed under “1)” and “2)” apply to both structures of the “DRS/SR” block and, therefore, atso to the standard con-
* troller structure:

1) Free assignment of the measuring sockets

Both measuring sockets on the frontplate of the IP 252 module are used for displaying two measured values. Which measured values
(e. g. control deviation, manipulated variable, etc.) are to be displayed within which control loops (1 to 8) is to be defined at the confi-
guration stage in the memory submodule with the DR/SR structures.

Later changes can only be undertaken with the module in the STOP mode.

With the DRS/SR memory submodule, on the other hand, the measuring sockets must be assigned to the desired measuring points
during controller test, i. e. while the process is running:

For this purpose, the operator interface of the COM REG packages offers the “Measuring sockets” function as well as the “Controller
test” function. With the “Measuring sockets” function you can assign MB1 (DAGC channel No. 5) and MBZ {DAC channel No. 6) menu-
driven to any measuring point of the controller structure from controller Nos. 1 to 8. These assignments can be changed at any time.
The measuring sockets may only be activated if analog output channels Nos. 5 and 6 are not otherwise assigned!

2) Configurability of the control loops

The memory submodule with the “DRS/SR” structures supports the configuring of control loops 1 1o 8 to master and slave control-
lers. Wherever an ADCn is indicated in Sections 8.2 and 8.3 of the configuration documentation, the following parameters can be
entered:
e.g.ADC6= 0Oto 7 IP 252 ~internal ADC channels .
: 12810 254 Backplane bus addresses of the S5 analog I/0 modules: only possible with the S5 115U,
RNo. MP No. The R No. is the controller No, 110 8, and the MP No. is the No. of the measuring point of this
controlier structure.
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itis thus possible to transfer, for example, the processed actual value of controller no. 2 to controlier no. 3 as the setpoint. If both
controllers have the “DRS” structure, the following inputs are required:

The following value is entered, using the programmer, in the entry field of ADC 8 (of branch 8 in controllerno. 3):
ADC#6 212
If controller no. 2 is a drive controlier (DRS) and controller no. 3 is a standard controlier (SR},

the following value is entered, using the programmer, in the entry field of ADC 1 (of branch 3 in controller no. 3):
ADC1 212

4125 Detailed description of the drive controller structure (DRS)

The following degcription refers to the configuring sheets (Section 8.3) for the drive controller structure. The symbols used here
are explained in Section 4.8.

The overview pages of Section 8 show all the branches cf the drive controller structure. The shading in branches 1, 5, and 10 of the
drive controller structure means that these branches cannot be switched off. These branches are always active! Exact represen-
tation of the structures can be found in the Appendix in Section 8 (Fig. 9.3),

412.5.1 Branch 1: Controlier output/current setpoint

Function:

The current setpoint (manipulated variable) is generated and output via an analog output channel. The current setpoint can be
inverted with structure switch S11.

The limiting stage limits the current setpoint to values, which are specified by the user via the PG. The upper and lower limiting
values are detected in branch 5 (Section 4.12.5.5) by the PG. H the current setpoint crosses the limits, then thisis takeninto account
in the inner loop controller (PID module) in branch 5; i. e. the corresponding overflow bits are set and the | component of the PID
controller is disabled as long as an overflow bit is set.

Relay REL 11 is available for braking action. If the relay is active, then DAC2 outputs the current setpoint, whichis linearly dependent
on the instantaneous actual speed value. This means that 0% is output as the current setpoint when 0 speed is reached.

Input variables:

- Currentsetpoint component from branch 2
— Currentsetpointcomponent from branch 3

— Main current setpoint from branch 5
Bﬁking compensation:
— CON11 The constant influences the magnitude of the braking current
- MP12 Actual speed from branch 10
- REL11 When active, the motor is braked to standstill.
OQutput variables:
-~ DAC2Z Current setpoint {manipulated variable) after limiting
-~ MP86 Magnitude of the braking current
The actual speed value, multipiied by the constant CON1.1 and {—100) is the braking current.
- MP9 Current setpoint before limiting
41252 Branch 2: Friction
Function:

This branch can be activated with relay REL 2.1 for compensating friction (stiction) forces. In order that the correct polarity of these
current setpoint components is maintained even when the direction of rotation changes, the constant 2.1 is multiplied with the sign
of the speed setpoint (MP14 from branch 8}.

Input variables:

- CON21 The constant specifies the magnitude of the current setpoint component
— REL21 When active, the current setpoint component is enabled

- MP20 Summated setpcint from branch 5

Output variables:
-~ The output from branch 2 is connected to the summation point of branch 1.
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4.12.5.3 Branch 3: Peripheral velocity (diameter calculator)

This branch is requirec for operating axle-driven upcoilers and downcoilers.
Function:

tions, ADC7 will be switched to measuring socket 14 of its own controller number. It is also possible to obtain the primary setpoint
from an analog web tachometer.

The difference between actual velocity and velocity setpoint is caiculated and the resultant signal routed to the deadband filter.
Only signals greater than the preset value CON 3.1 pass the deadband filter. The resulting signal is muftiplied with the sign of the
rotational speed value and intergrated overtime if the integrator has been enabied (bit 3.1 active). The integration period is set with
CON3.TID according to requirements. A value for CONB3.TID of approximately 10 s for thin sheeting and paper, and approximately
60 s for stip metal roughly 1 mm thick, can be used as a rule of thumb when working with normal web velocities.

The result is the calculated diameter of the reel. If this calculated value falls below a minimum diameter {CONZ.DUG), the preset

lower diameter limit CON3.DUG is used. The diameter calculated in this way (MP13) is multiplied with the actual rotational speed
(MP12) to give the web velocity (MP18).

The controt program of the $5-CPU provides the desired initial diameter at VAR3.), which is accepted by the integrator of branch 3
it relay 3.2 is active.
The diameter calculator has four operating modes:
1) The master reference voltage from the tacho ig positive
1. Downcoiling with positive revs (clockwise)
The calculated diameter {MP18) is within the range
0% < d = 100%
Meaningful entries for the constants CON3.DUG and VAR lie within the positive value range
0% < x= 100%
2. Downcoiling with negative revs {anti-clockwise)
The calculated dismeter (MP15) is within the range
~100% =d < 0%
Meaningful entries for the constants CON3.DUG and VAR3 1 lie within the positive vaiue range
~100% = x < 0%
I} The master reference voltage from the tacho is negative
3. Upcoiling with positive revs (clockwise). This corresponds to “ 1) 2. above.
4. Upcoiling with negative revs (anti-clockwise). This cerresponds to “1) 1" above.

A primary requirement in upcoiling and downcoiiing is that the web material be kept at a suitable tension throughout the whole
coiling operation. The IP does this by means of velocity control {speed control) with primary {(“direct”) tension control. Tension is
controlled with branch 9 (actua! tension measurement via tension load cell or dancer roll).

If there is 2 dancer roll available, the primary controller functions as & position controller. Tension is determined by the weight of the
dancer roll or the weight applied to it.

The actual rotational speed is matched to the coil diameter in branch 3. Excitation during the coiling operation can be influenced
via measuring point MP15, whose signal is then routed to a DAC via the measuring socket (branch 15). A presondition for coiling
control is that web velocity be determined by the driven machine.

Function sequence during downcoiling

If the coil diameter decreases, the speed controller will at first attempt to maintain the speed since its input signals remain constant.
This leads to an increase in web tension. The tension controller or position controller makes the appropriate adjustment and the
speed is increased. This also increases the product n x d (MP16). At the input to the summatorin branch 3a, n x d is greater than the
master reference voltage V, at MP14 and at this point the integrator runs from the set inftial diameter (MP15) downwards until the
product n x d is again equal to V.

The actual value n x d for branch 5 is therefore smaller and so the driver is “faster”. The correction value of the primary controlleris
decreased. During the coiling operation, n is therefore greater and d smaller; with the difference that, in this operation, the integra-
tor functions upwards from a small initial diameter.

i is important that the new initial diameter be set at the beginning of a coiling aperation (e. g. by the CPU contrel program). The
level of the master reference voltage (MP14) 2t max. production speed depends on the coiling ratio.

Example:

Diameter of empty mandrel 200 mm = 22.2%
Diameter of full reel 900 mm = 100%
Diameterratic = 45%
Max.masterreferencevoltage = 22.2%

The master reference voltage can be influenced by means of the constant CON 8.2 in branch 8.

The diameter (MP 15) is only reset in the STOP mode of the IP 252. In the case of a warm restart after power failure, the old value is
retained if the IP RAM has battery back-up.

Input variabies:

Acceleration compensation, branch 3b

-ADC7 Channel for feeding in the velocity setpoint (primary setpoint).

-MP12 Actual speed from branch 10.
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- CONZ323 Constant for setting a threshold value for the difference between velocity setpoint and actual velocity
~ CON3.TID integration time constant of the diameter calculator
— CON3.DUG Lower limit of rolt diameter

— VAR3J The variable gives the diameter of a newiy inserted reel. The |P uses this diameter to calculate the current actual
diameter during upcoifing and downcoiling.

- REL3.2 This retay influences the output of the integrator. When the relay is inactive, the current diameteris always available
at the integrator output. When the relay is active, the integrator is set to the value of variable 3.1. The diameter can
be reset at any time.

- BIT31 If this bitis “0”, the integrator is disabled. The output retains the last calculated diameter. If the bitis setto “1, the
infegrator starts to work again from the last calculated diameter.

Output variables:

— MP15 Actual diameter of the reel.

- MP16 Velocity (to summator in branch 5).

4.12.5.4 Branch 4: Loop gain

Function:

The output of the inner control loop in branch S is evaluated and gives the main compenent of the current setpeint. Depending on
the position of structure switch 54.1 various arithmetic operations can be carried out:

$4.1 inactive: {division in branch 5)

The signal (field current) input through an analog input channel is multiplied with the constant CON 4.1 for standardization and dis-
played with limit indicators at measuring point MP18 for possibie further processing. If S4.2 is inactive, the signal is transmitted via
a characteristic. The characterisitic cannot be changed and is described in Section 4.12.6.5. This characteristic gives the approx-
imate relationship between the field current and the magnetic flux of the d. ¢. motor. The shape of the characteristic is selected to
fit a majority of the most commonly used motors (see Section 4.12.6.5)

§4.1 active: {multiplication in branch 5)

In the case of velocity control, the actual diameter calculated in branch 3 (MP15) is entered. In both cases (54.1 active/inactive),
the signal entered can be matched to offset and gain via a straight-line equation ($4.3 active). Only if relay 4.1 is inactive will the
value calculated in this way reach branch 5. If REL4.1 is active, 2 constant loop gain can be given for start-up purposes using
CONA4.2 (format: —100% to +100%). Depending on the position of the structure switch $4.1, either an increase (S4.1 inactive) ora
decrease (S4.1 active) in loop gain is produced.

Input variables:

- ADCS Fieid current

- CON41 The constantis used for standardizing the fieid current (format ~99.99 to +99.99)

— CON4.2 The constant determines the influence of the evaluation

CON4.VER Gain factor of the interface (format: —99.9910 99.99)

- CON4.QOFF Offset of the interface (straight-line equation y = x®* CONS.VER + CON9.0OFF)

i

- MP15 Actual diameter from branch 3

Output variables:

- MP8 Operation on the controfler output in branch 5
- MP18 Measured and standardized field current

4.12.5.5 Branch 5: Speed controller/velocity controller
Function:

Theinstantaneous control deviation is determined in the summation stage. Itis calculated from the difference between the setpoint
and the actual vaiue (see page 2 of branch 5in Section 8.3). The setpoint consists of the outputs of branches 5, 6,7, 8, 9and 11, the

actual value is the output of branch 3 or 10. If the actual value comes from branch 3, then it is a velocity control system, otherwise
itis a speed control system.

The setpoint and the actual value are each monitored by a preassigned limit monitor. The function of this monitor is described in
Section 4.12.6.1.

Relay 5.1 can be made active for start-up purposes. Then the constant CONS.1 acts on the PID controller input as an additional set-
point component.

The PID controlier can be assigned P, PD, PID or Pl controi action by setting various parameters to zero:

TN=0 |componentnotactive
V=20 D component not active

Both the limits CONS.B+ and CON5.B— limit the manipulated variable in branch 1. If the manipulated variable in branch 1 crosses
one of the limit values, then the corresponding bits BITS.UE+ and BIT5.UE— of branch 5 are set.
The PID controller in branch & then disables its integrator. This prevents “wind up” of the integrator.

The output of the PID controller is operated on by the output of branch 4, if branch 4 was selected. I branch 4 was not structured
then no eperation is carried out, the controller output is connected to branch 1 without modification.
Evaluation: Multiplication if 541 = 1 -

Divisionif S41 =0

The output of branch 5 is the main component of the current setpoint.
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Input variables:

P1D centroller module:
CON5.KP Proportionatl value } influence the behaviour

-~ CONS.TN Integral-action time of the PID controller

— CONS.TV Derivative-action time

— CON5.B+ The constant determines the upper limit for the limiting in branch 1.

— CON5.B— The constant determines the lower limit for the limiting in branch 1.

~ BITS.RF The bit disables or enables the PID controller, The contraller is enabled, when the bit is active. When disabled, the

controller produces 0% of its output and resets its internal memory.

Setpoint limit monitor:

— CONS.SOG Upperlimit
— CONL.SUG  Lower limit

Actual value limit monitor:

— CON5.OW Upper warning limit
— CONS5.UW Lower warning limit
— CON5.0G Upper danger limit
- CONS.UG Lower danger limit

Miscellaneous:

— CON5 1 When relay RELS.1 is active, the constant CONS.1 works on the input of the PID controller as an additional set-
point component (start-up value).

— REL5: When the relay is active, it switches the constant CONS.1 1o the summator.

— RELS/9 With this reiay, one can switch over to , Direct tension control” {see Section 4.10.5.18).

Output variables:

PID controller module:

— BITS.UE+ This bitis active if the manipulated variable (MP8) in branch 1 crosses the upper iimit CON5.B+ (in branch 1).
The integrator in the PID controller is then frozen.

— BITS.UE— This bitis active if the manipulated variable in branch 1 crosses the lower limit CONS.B— (in branch 1),
The integrator in PID controller is then frozen.

Setpoint limit monitor

- BIT5.80G The bit is active if the setpoint crosses the upper limit.
- BITE.5UG The bit is active if the setpoint crosses the lower limit.

Actual value limit monitor

— BIT5.0W The bit is active if the actual value crosses the upper warning limit.
- BITS.UW The bit is active if the actual value crosses the lower warning limit.
— BIT5.0G The bit is active if the actual value crosses the upper danger limit.
- BABUG The bit is active if the actual value crosses the lower danger limit.
Miscellaneous:

- MP10 Main current setpoint (input of the summation stage in branch 1)
- MPT1 input of the PID controlier {control deviation)

- MP16/12 Actual velocity or actual speed summated setpoint

-~ MP20 Summated setpoint

Note: The bits BIT5.50G to BITS.SUG are not evaluated by the standard function biocks FB:STEU (Section 5).

4.12.5.6 Branch 6: Setting-up speed

Function:
When relay RELE.1 is active, the constant CONG.1 is switched to the summation stage in branch 5.

Input variables:

— CONg.1 Constant used as the setting-up speed setpoint
~ REL&1 Relay used to switch the constant CONB to the speed controller, branch 5 (control deviation).

OCutput variabiles:
— The result of branch 6 is connected to the surmmation stage in branch 5.
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412.5.7 Branch 7: inching speed

Function:

if relay REL7.1 is active, then the constant CON7Y.1 is switched to the summator stage in branch 5.
Input variabies:

— CONT71 Constant used as the inching speed setpoint.
— REL7.1 Relay used 1o switch the constant CONT71 to the speed controller, branch 5 (control deviation).

Output variables:
— The result of branch 7 is connected to the input of the summator stage in branch 5.

4.12.5.8 Branch 8: Speed/velocity setpoint
Function:

The branch generates the main setpoint for the inner loop controller in branch 5.

Relay RELB.3 is used to select whether the setpoint is an analog or a digital input. in the case of an analog input {(REL8.3 inactive)
the IP inputs the value via ADCS.

In the case of a digital input (REL8.3 active) relay RELS.1 can be used to decide whether the setpoint comes from the PG (CONS.1)
or from the iogic control program of the S5-CPU (VARS.1).

Further processing of the setpointis only carried out if relay REL8.2 is active. The setpoint can be enabled or disabled with the relay.

The setpoint input via ADC or VAR8.1/CONB8.1 can be transmitted via a ramp-function generator or 2 smoathing block or via both
simultaneously. The configuring switches S8.1 and 58.2 determine which black is selected.

The setpoint (MP17) is previously muttiplied with the constant CONB.2.

. Whether the ramp-function generator biock is to reference the actual vaiue from branch 10 or 3 can be decided using configuring
switch S8.3.

The ramp-function generator block and the filter block are described in detaii in Section 4.15.

input variables:

Setpointinput:

- ADCe6 For analog setpoint input, the signal is input via ADCS.

- RELS8.1 The source for the digital setpoint is selected by the relay. If the relay is inactive, the value comes from the PG
{CONS8I).

— REL8.2 When active, the relay allows the setpoint to be processed further. :

- REL8.3 The relay determines whether the setpoint input is analog (relay REL8.3 inactive) or digital (relay RELS.3 active).

— REL84 lfrelay 8.4 is active, branch 8 operates inisolated mode. The setpoint 2t MP 14 is then not transmitted to branch &,

— COMNB1 For digital setpoint input (REL8.3 active) and with relay RELB.1 inactive, the PG is the source of the setpoint
(CONS1).

~ VARS.1 For digital setpoint input (RELS.3 active) and with relay REL8.1 active, the logic control program of the S5-CPU
is the source of the setpoint.

— CON8.2 Multiplication of the processed setpoint by a constant.

Ramp-function generator:

— CONB.TR Ramp-down time
— CON8.TH Ramp-up time
— CONS.ZUW Increment
see Section 4.12.6.3
— BIT8.HOE “Higher” bit

— BIT&.TIE “Lower” bit

— BITE.AUT Automatic mode bit

- BITB.NUL Move setpoint slowly to zero percent

- MP12/18 Actual speed or actual velocity

Filter block:

— CON8.TVZ Delaytime see Section 4.12.6.2

Output variables:

- MP14 Magnitude of the setpoint after opticnal processing by the ramp-function generator block and/or the filter
module. This value is transmitted 1o the summation stage in branch 5.

- MP17 Magnitude of the setpoint directly after being input.
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4.12.5.9 Branch 9: Outer loop controller

Function:

The control deviation is determined in the summator. The actual value is input via ADC 1. If required, the actualvalue can be matched
to ofiset and gain viz a straight-line equation (59.1 active) and/ar transmitted via a filter function ($9.4 active]. The setpaint can be
input either as an analog variable (S8.2 inactive) or digital variable (S9.2 active). For digital setpointinput, the state of relay REL9.2
determines whether this value comes from the S5-CPU (VAR9.1) ar from the programmer (CON9.1). :

The setpoint and the actual value are each monitored by a preassigned and non-optional limit monitor (see page 2 of branch 8 in
Section 8.3). The operation of both these limit monitors is described in Section 41261,

The control deviation (output of the summation stage) is used as the input by the PID controlier.

The PID controlier can be assigned, P, PD, PID or Pl control action by setting various parameters to zero:
TN=0C | component not active

V=0 D component not active

The controller output is limited by CONS.B+ and CONS.B— and then multiplied before it arrives at the summation stage of branch
5. Variocus types of mulitiplication are available:

Multiplication by a constant is possible via the PG value CONS.2. However it is also possible to make the operation proportional
to the instantaneous actual speed value (MP 12 from branch 10) multiplied by CONS.2.

In case the signal crosses the limit, the corresponding bit BIT9.U+ or BITS.U~ is set. The PID controller then disables the integrator.
In this way “wind up” of the integrator is prevented,
input variables:

Setpoint input:

~ ADC2 Setpoint input if analog setpoint input mode was selected {38.2 inactive) during structuring.

— RELS1 The source for the digital setpoint is selected by the relay. If the relay is inactive, the value comes from the PG.
— CON9.1 For digital setpoint input and with relay RELS.1 inactive, the PG is the source of the setpoint (CON2.1}.

— VARS8 For digital setpoint input and with relay REL9.1 active, the S5-CPU is the source of the setpoint (VARS.1).

Actual value input:

- ADCH The actual value is always input as an analog variable.

— CONO.VER  Gain factor of the interface (format: —99.99 to 99.99)

— CON9.OFF  Offset of the interface (even equation y = x* CON8.VER + CONS.OFF)
- CONS.TVZ Input variabie of the filter block, see Section 4.12.6.2

PID controller:

-~ CONS.KP Proportionat gain

— CON9.TN Integral-action time

-~ CONS.TV Derivative-action time

-~ CON9B+ The constant determines the upper limit for the limiting.

- CON9.B- The constant determines the lower limit for the fimiting.

— BITS.RF The bit enables or disables the PID controfier. The controller is enabled if the bitis active. In the disabled state, the
controlier outputs 0% and resets its internal memory.

Setpoint limit monitor:

— CONS.SOGL Upper limit
-~ CON9.SUGL Lower limit

Actual value limit monitor:

— CONS.IOWL Upper warning limit
— CONS.IUWL Lower warning limit
~ CONS.IOGL Upper danger level
~ CONS.IUGL Lower danger level

Weighting of the controller output:

— CONGg.2 This value is multiplied with the controfler output if structure switch $9.3 is active. (CONS.2 = —99.99t0 +99.99)

- MP12 The controller output is multiplied with the actual speed value inputin branch 10, and with CONS.2, i structure
switch $9.3 is inactive.
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Output variables:
PID controller:

— BITS.UE+ The bit is set when the output of the PID controller crosses the upper limit CONS.B+_ The integrator in the PID
controller is then frozen.

— BIT9.UE- The bitis active when the output of the PID controlier crosses the lower limit CONS.B—. The integrator in the PID
controller is then frozen.

Setpointiimit monitors:

- BIT3.80G The bit is active when the setpoint crosses the upper limit.
-~ BIT2.SUG The bit is active when the setpoint crosses the lower limit.

Actual value limit monitors:

— BITS.OW The bit is active when the actual value crosses the upper warning limit.
— BITO.UW The bitis active when the actual value crosses the lower warning limit.
— BIT9.0G The bit is active when the actual value crosses the upper danger limit.
- BITO.UG The bit is active when the actual value crosses lower danger limit.
Miscellaneous:

- MP1 Actual value of the outer loop controlier

— MP2 Setpoint of the cuter loop controller

— MP3 Control deviation of the outer ioop controller

— MP4 [nput of the summatorin branch &

Note: The bits BIT9.S0G to BIT9.8UG are not evaluated by the standard function block {Section 4.13}.

4.12.5.10 Branch 10: Actual speed value
Function:

The actual speed value can be input via an analog input channel (ADC3} as a tacho voltage or via the pulse detection input as a
pulse sequence. If required, the filter block can be used to smooth the actual value. Then the signal is multiplied by a constant
(CON101). If relay REL10.1 is inactive, the result of the multiplication in the case of a speed control system goesto branch 5, in the
case of velocity control to branch 3.
If the actual value is obtained in the form of a pulse train (510.1 = 1), a decision must be made, using $10.4, whether 1o use single-
channel internal pulse acquisition or one channel (1 or 2} of the external IP 240 input/output module.
— Forinternal pulse acquisition, a digital tachometer is connected to the 25-way Cannon connector on the frontplate of the IP 252,
— If the IP 240 external counter module is used for digital actual value acquisition (S10.4 = 1), the slot-coded /0 address {128 to
252) and the channel no. {1 or 2) must be specified as well as the senscr pulses per rev/100 and the nominal speed in rev/s. An P
252 can access several [P 240s. However, only one IP 252 can access both channels of an IP 2401
This backplane bus access is only possibie in the $5-115U programmabie controller, with the IP 252 connected directly adjacent
to the CPU (see aiso Section 4.9).
For display purposes the actual speed value (MP12)} is processed further. Itis multipiied by a constant (CON10.3), then transmitted
via the display block and output via the analog output channel DAC1.

If relay REL10.1 is active, the constant CON10.2 goes to branch 3 or branch 5.
Reiay REL10.1 is used during start up.

The display and filter blocks are described in Section 412.6 4.

Input variables:

— CON101 The constant is used for normalizing the actual speed value.

- CON10.2 This value can be input for commissioning purposes via refay 10.1.
- CON10.3 The constant is used for calibrating the display via DAC1.

- CON10.4 Rated speed in revolutions per second.

CON10.5 The number of index lines divided by 100. Both constants CON10.4 and CON10.5 are used for calibrating the
digital actual speed value input. At rated speed the block cutputs 100% (example: CON10.5 = 5 2 500 index li-

nes).
— CON10.TVZ Input vanable of the smoothing block, see Section 412.6.2.
— ADC3 Address of the analog input channel used for sensing the tacho voltage.
- DAC1 Address of the analog output channel used for displaying the actual speed value.
— REL101 When active, this relay activates constant CON10.2.
- ADRK Address of the external P 240 counter module and channe! no.

OQutput variables:

- MP12 This is the processed actual speed value.

Itis either the input of branch 3 or branch 5. In addition the vatue can be output via an analog output channel,
- MP21 Actual value dispiay
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412511 Branch 11: Actual armature current value

Function:

The actual value of the armature current is input via ADCA. It should be routed via input terminais 3 and 4 {channel 1) since actual
value filtering is possible here in the terminal block.

Using the armature current, a thermal monitoring of the motor is possible {(§11.2 active). For this purpose the armature current is
substituted in an equation. This equation generates the approximate temperature response of the armature winding. When the
limiting value is reached (CON11L1), bit 1.1 becomes active.

A more detailed description of the equation is given in section 4.15.6.

Input variables:

Thermal monitoring:

— CONT11 The constant gives the value from which the thermal monitor sets bit 11.1.

- CONT1.2 The constant is a characteristic of the motor. ltis a eriterion for how quickly the motor warms up.

Miscellaneous:

- CON11.3 The constant is multiplied by the armature current when $111 is active.

-~ ADC4 Address of the analog input channel used for the actual armature current.

Output variables:

- BITi1] This bit is set, when the thermal monitor has reached the limit CON11.1. When the bit is set, the maximum permit-
ted heating of the armature has been reached.

-~ MP5 The actual armature current value after multiplication by constant CON11.3. This value is used as the input of the
summation stage in branch 5.

- MP13 Actual armature current value input via ADC4.

- MP18 Instantaneous temperature

412512 Branch 12: Acceleration compensation

Function:
If rotating masses are accelerated (decelerated), an acceleration (deceleration) torque must be developed by the electric drive. f
the rotating mass is connected by a web to a drive with a different mechanical time constant, this can produce variations in tension

in the web during acceleration or deceleration. To minimize these variations, the drive is given a current setpoint component depen-
dent on the acceleration torque.

The speed setpoint from branch 5 is differentiated for this purpose. The result is acceleration. !t is multiplied with the constant
CON3. and transmitted to branch 1 as acceleration current.

Input variabies
— CON31 The constant determines the influence on the current setpoint
- MP2¢ Velocity setpoint from branch 5

Output variables
- MP7 Size of the current setpoint components

4.12.5.13 Branch 13: Limit monitor 1

Function:

The limit monitor monitors the value at any desired measuring point. A maximum of six limits can be used. The no. of the monitored
measuring point can be modified in the RUN mode of the IP at any time.
The function is described in detail in Section 4.12.6.7.

Input variables: OQutput variables:

- MPNo. No. of the measuring point to be monitored (1 ... 29) — BIT13]

-~ CON1321 - BIT13.2

- CON13.2 - BIT13.3 imum of 8 1 bits
- CON13.3 maximum of 6 limit values - BIT13.4 e outputD
- CON13.4 — BIT13.5

- CON135 — BIT13.6

- CON13.8

- CON13.7 Number of imiting values
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412.514 Branch 14: Limit monitor 2

Function:

The limit monitor monitors the value at any desired measuring point. A maximum of six limits can be used. The no. of the monitored
measuring point can be modified in the RUN mode of the IP at any time.,
The function is described in detail in Section 4.12.6.7.

Input variables:

— MPNo. No. of the measuring point to be monitored (1 ... 29}
— CON141j
- CON14.2
— CON14.3
— CON144
— CON14.5
- CON114.6
- CON14.7 Number of limiting values

maximum of 6 limit values

Output variables:

- BIT141

- BIT14.2 ]

— BIT14.3 maximurn of 6 output bits
— BiT14.4

— BIT145

-~ BIT14.6

4.12.515 Branch 15: Measuring socket

Function:

The value of any desired measuring point can be output via an analog output channel. The no. of the measuring point can be modi-
fied any time during the RUN mode of the IP.

Input variables
- MPNR No. of the measuring point to be output (1 to0 29)
- REL151 When activated, the relay releases the selected measuring point for further processing.

— CON151 Multiplication of the MP value with ~99.99 to +99.89
— CON15.TVZ -Filter time constant (see Section 4.12.6.2)

- DAC3 Analog output channel at which the vaiue of the measuring pointis to be output.
Output variables
- MP22 Vajue output at DAC 3
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412.5.16 Branch 16: Arithmetic

Functions:

The "Arithmetic” branch offers the facility of gating signals logically. The signal may come from various sources, depending on how
the ADC has been initialized:

1.) The ADC is initialized with a channel no. 0 to 7 {internal IP 252 converter) or 128 to 254 (external analog input modules in the
case of the S5-115U).

2.) The ADC is initialized with the controller no. and measuring point no. of a controller 1 to 8 of the IP 252.
A signal is supplied which is at a random measuring point of random controller 1 1o 8 of this IP 252.

3.} The ADC is not initialized.
in this case, a value can be supplied by the 85 CPU via the data handiing function (see Section 5.2.3.2).

i branch 16 (ST 16 = 1) is configured, each of the eight functions of addition, subtraction, multiplication, division, absolute value
generation, reciprocal value generation, conversion and comparison can be selected exactly once per controlier 1 to 8 of the
"DRS” structure. The operations can be nested. This means, for example, that two signals can first be muitiplied and the result can
be subtracted from a third signal etc. In order to avoid unnecessary dead times here, please note that the operations are processed
by the IP 252 in the order detailed above. If the results of branch 16 of other controlier nos. are used, the following alsc applies here:
controllers 1 to 8 are executed chronologically (. e. controller 1 first).

The precision of the arithmetic operations is determined by the format of the input signal and the result. The format is 16-bit fixed
point two’s complement with @ value range of - 16384 to - 16383 {correspondig to -100% to + 100%).
The results of the operations are displayed at one measuring point each for further processing. This measuring point can be read in

by other branches of controllers 1 to 8 wherever an ADC channet has been initialized with “Controller no. and measuring point
no.”.

The Comparator implements a special function (S16.8 active):

One of the signals detailed in 1.} 10 3.), e. g. the result of the subtraction in MP 24, is available at ADC 19 and if relay 16.1 is ener-
gized, is routed to a comparator with hysteresis. Depending on the parameters of this comparator (upper and lower response
threshold of the Schmitt trigger), signal status “0” (not yet triggered) or signal status ¥ 1 (triggered) is generated. This result
can be inverted if required ($16.8 = 1), and is then flagged at BIT16.1. The result ("0” or "1 “)is simuitaneously routed to an arbi-
trary input bit or relay of branch 1 to 17 of this controller. This is dore by specifying the relevant branch and bitno. I $16.8 is
active, the position of REL16.1 will decide whether the bit specified in the particular branch is influenced by the programmer or
the S5 CPU (REL16.1 inactive) on the one hand, or by the result of the comparison (REL16.3 active} on the other. The upperand
lower response thresholds of the Schmitt trigger can be entered in the format —100% to + 100%. Meaningful entries are in the
range 0 < AB = AN = 100%. Negative entries from CON16.AN and CON16.AB are treated as positive entries by the IP 252,
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Input variables

- ADC 8 Channel 1 of the addition

— ADC 8 Channel 2 of the addition

- ADC10 Channe! 1 of the subtraction

- ADCN Channel 2 of the subtraction

- ADC12 Channel 1 of the multiplication

- ADC13 Channel 2 of the multiplication

- ADC14 Channel 1 of the division

- ADC15 Channel 2 of the division

- ADC18 Input channel of the ebsolute value generation

- ADCT7 Input channel for generating the reciprocal value

- ADC18 Input channel for conversion (multiplication with [~1])
- ADC12 input channel of the comparator

— CONAN Upper response threshold of the Schmitt trigger

— CONAB Lower response threshold of the Schmitt trigger

— REL161 Comparator enable

- ZB Branch and bit no. of affected by the comparison result

Qutput variables

- MP23 Result of the addition
- MP23 Result of the subtraction
- MP23 Result of the multiplication
T - MP23 Resuit of the division
- MP23 Absolute value of the input variable
— MP23 Reciprocal value of the input variable
- MP23 input variable multiplied by 1]
— BIT163 Result

4.12.5.17 Branch 17: Self-optimization

Optimization of the speed controlier is a problem when starting up drive controi systems.

A procedure based on the guidelines of the symmetrical optimum is available here for the seli-setting of speed controllers. This pro-
cedure first determines the parameters of a Pl controller Kp and Ty and of a setpoint filter. The parameters found are post-optimized
to the desired target response by simuiation in the IP 252 and subjected o thorough final testing.

The desired target response (transient response or overshoot) can be varied with the help of a presettable parameter.

A precise description of the self-setting feature can be found in Section 412.7.3.
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412.6 Functions of the drive controller

412.6.1 Pre-assigned limit monitors in branches 5 and 9

The results of these limit monitors are used by a CP 526 for display purposes. The output bits cannot be read from the standard FB
used with the logic program {Section 5.1).

Function of the actual value limit monitor:

Four limits can be specified via the PG:
— Upper warning limit

~ Lower warning limit

— Upper danger limit

~ Lower danger [imit

Each of these limits is assigned a bit. If 2 signal cresses the upper warning/danger limits, then the “upper warning/danger limits
crossed” bits are set. In ali other cases they are reset. When the signal crosses the lower warning/danger limits, then the “lower
warning/danger limits crossed” bits are set. In all other cases they are reset.

Function of the setpoint limiting monitor:

Two limits can be specified via the PG:
— Upperlimit
— Lowerlimit

Both limits are assigned two bits. When the upper limit is crossed the "upper limit crossed” bit is set, otherwise it remains reset.
When the lower iimit is crossed, the "lower limit crossed” bit is set, otherwise itis reset (Fig. 4.44).
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Example: Setpoeint limit monitor

Setpoint

100% t Upper limit

AN

0%
= Upper fimit .
o 1 i
-100% 0 ’7//// 0 :IL_jpper iI:m:: crosseg:"
ower iimit cross
{1)///////// LAY ©
< Lower limit < Lower limit
| .
Setpoint
100%1
Upper limit
o / Time
P T overtm 7 -
!
> Upper limit 1
oL ////// — "lilpper }imit crosseg"
17 1 "Lower limit crossed”
o[ s -
< Lower limit < Lower iimit
Setpoint
100%+
Time
0% TOpperimt 7 _ _ N o
Lower limit \
-100% , / > Upper limit \ ]
-
0 ///////////// y O “Upper limit crossed”
('; gy 7//77 77, 3 “Lower limit crossed”

< Lower limit

Fig. 4.44

< Lower limit

Method of operation of the pre-assigned limit monitor
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4.12.6.2 Filter block (see Fig. 4.6)

Function:

The filter smoothes an analog variable using 2 first order delay function.

Explanation of function parameters:

Type of variable Symbol |Description Number format Setting range
Parameter TVZ Filter fime constant Time 4 msto99h 59min
Explanation of function input/output variables:
Type of variable Symbel Description Number format Settingrange
Input variable X(t) Function input variable to be filtered variable- —-100% to + 100%
dependent
Qutput variabie Y% Filtered function output variable variable- —100% tc +100%
dependent
AR
\JZ/
X(1) Y(t}
—————— ——— e e
X4
Input signal
Xo
-t
Y(tMd

Output signal

B S — —_—— —

Fig.4.7 Filter function
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i2.6.3 Ramp-function generator

nction: (Fig. 4.46)

ie ramp-function generator produces a ramp as the output signal y(t) from an input step change x{t).

The slope of the positive ramps is determined by the constants (ZUW, TH) and of th

TR).

Positive ramps are where the output value y{t) changes towards increasing speed (=100

changes towards deereasing speed {(£0%).

e negative ramps by the constants (ZUW,

94). Negative ramps are where y{t)

The constant ZUW (increment) specifies the percentage value which is reached after expiry of the negative (TR) or positive TH)
ramp times, when a 100% step is connected to the input of the ramp-function generator.

in Fig. 4.46 (diagrams 1 to 4) several examples are inciuded. They illustrate the influence of the constants ZUW, TRand TH.

. The ramp-function generator takes into account the actual value when 58.3 is active, This guarantees the fas
king of the setpoint y(1) by the actual value i(t). When ramping down, the actual value is taken into account, if
momentary ramp value calculated by the remp-function generator. When ramping up,
is greater than the momentary ramp vaiue caleulated by the ramp-function generator.

(diagrams 1 to 5}.

- Fig. 4.48 shows how the ramp-function generaior behaves if the input signal is changed before the output

final value.
The actual value is also taken into account here.

Explanation of the function parameters and the binary variables:

Type of variable Symbol Description Number format Setting range
Parameter KONTH Ramp-up time Time 0.1 msto 99h 59min
KONTR |Ramp-downtime Time 0.1 msto 99h 59min
KONZUW |Ordinateofthe ramp-function generator value, i. e. variable- Qto +100%
the ramp value reachedin the time TH or TR with 100% dependent
input step change (thus determining ramp slope)
Binaryinput BITHOE  i“Higher” bit, BH =1 causes rising ramp. Bit 01
signals BITTIE #1 ower” bit, BT = 1 causes falling ramp. Bit 0/1
BITAUT  |Automaticbit, BL =1 causes switch frommanualto Bit (¢Th|
automatic mode
BITNUL  |Zerobit, NUL = 1brings the setpoint down to 0%
Explanation of the function input/output variables:
Type of variable Symbol Description Number format Setting range
input variables p ] Current setpoint variable- —100% to +100%
dependent
48] Current actuai value (MP12or MP16) variable- ~100% to +100%
dependent
Qutputvariable Y({t) Qutput value (ramp vaiue) variable- —100% to +100%
dependent
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LU POSITVE X®

+100% 1
YY)

Xt
N
N
-3 ] ZUW

Yer f < ﬁt-; Negative ramp

o) —100% 1

+100%

X(t)
Y0 ]

0%

’—t

Positive ramp

Negative ramp
and
positive ramp

) —-100% +

—-100% }

t Negativeramp
and
positive ramp

0%

4
X(1) | lJZUW
Y LTR |

— oa-
@ 100%

~+

Fig. 4.46 Ramp-function generatot for drive controller
Assumption: Actual value referencing not sensible or S8.53 = O

4-126



4. Programming Instructions

4.12 Description of the Drive Controller Structure with Self-Optimization (DRS)

%

The actual value is larger than the ramp y({1).
==2> No actual value referencing

; - 4
@ t; t, o
%
[}
i(g) = Atinstant t, the actual value is between x, and x;
z{t) Xo ~ ==>> Actual value referencing
X : e
@ 1 12

= AR
o e
]|

Atinstantty, the actual value is below x,
==> Actual value referencing

3011 muma—

o t
©)] f‘a e e —
%
i [~ . .
¥ Atinstant 1y, the actual value intersects the ramp y{t)
y(t)] ~ ~ ==2> No actual value referencing
N\
N 1
—g —
O] t t21; ~N
%
i
I(t} P v -~
\ The actual vaiue sinks below the ramp value at t,
yiol______ \ ==> No actual value referencing

Fig. 4.47 Ramp-tunction generator
Assumption: Actuai value referencing
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%

08 — — . __

y(t)
x{t)

"a-t

1G] } ™~

y{t)
x{1)

f

Fig. 4.48 Ramp-funetion generator
Changing the input before the cutpunt has reached its final value, $58.3 = 1is assumed
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The ramp-function generator has four binary input signals with which the output y(t) can be influenced (independently of the in-
put x(t}).
- |f the HOE bit is active, then the output y(t) ramps to the +100% limit. The actual vaiue is not taken into account (MPx).
If the TIE bit is active, then the cutput ramps to the — 100% limit. The actual value is not taken into account.
If the HOE and TIE bits are both active simultaneously, then the output remains at the last value;
i. e. noramp is generated
if the AUT bit is active, 2 change is made from manual to automatic mode (i. e. the setpoint is approached via the preset para-
meters Tw, Tr and ZUW) provided the HOE and TIE bits are inactive. |
Here,the actual value is taken into account if S8.3 is active.
— The HOE and TIE bits have priority over the LOE bit.

— The NUL bit has the highest priarity. 1f it is active, the 0% setpoint is immediately approached at the preset ramp rate of rise.
The actual value is not taken into account.

!
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Fig. 4.49 Ramp-function generator
Function of HOE, TIE and AUT bits
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412.6.4 Display

Function:
When active, this function diplays only the lower eight bits of the actual speed value.

412.6.5 Characteristic curve

Function:

The characteristic curve stage transtorms an analog input variabie x (field current) into an anaiog output variable y.
The function y = {{x) used has the following characteristics:

— Linear range

y=0 for O0=x=100%

y=0 for —100%=x=0%

y=3/2x for O§x§%3 %

— Parabolic region

__9_ — 2 100055 — = &,
y= 800(’( 100)% + 100 for 3 % =x=5100%

The curve is shown in Fig. 4.50.

The curve is also calied the normalized excitation curve. it represents the relationship between the field current and the flux of =
d. ¢. motor. The curve is an approximation which is valid for most d. c. motor types.
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Value table:
Field currenJ Fiux ¥
x y / _—0)
Y 0% 0%
‘ Linear approximation
Flux 10% B% y =%X
20% 0%
30% 45%
i/3% 50%
100% foem ——| % -
40% 59,5% l
50% 19 Parabolic approximation i
-] (] 9
Y= —gog - 100)? + 100 |
60% 82% i
70% 9€0% |
80% | 95,5% !
20% 99% !
100% 100% i
l
|
50% l
I
f 1
linear -LC parabolic -
0 33/3% ) 100%
Field current

Fig. 4.50 Normalized excitation curve

(ADCS
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4.12.6.6 Thermal monitoring

When current fiows through an electrical machine, the temperature rise can be described approximately by the e function. This
“thermal image” is used to regulate the temperature rise in the machine in a calculation involving the armature current and the con-
stant KON 11.2 (thermal time constant) according to the following equation
L
Temperature rise = Fymature- (1-€ 1)

If the permissible temperature limit {temperature : MP18)is exceeded, bit 111 is set. The temperature limit is specified with the con-
stant CON111. A temperature limit is selected such, that under operating with nominal current, the temperature limit is never quite
reached (ortheoretically would be only after aninfinite period). Cooling is expressed by the equation -e”T,

Example:
Nominalthyristorcurrent = 500A2 10V Iigr 2 100%
Nominal motor current =400A2 BVigr2 80%

Thermal time constant: 30 min (CON 11.2)

Temperature rise curve with nominal current:

Temp. rise = R (1-exp = g'm) = 2450 % (1-0%P = o) = 64 % (1-6x0 —3g'3)

Temperature rise curve at, €. g., 1.2, =480 A(= 98%)
tee = N
Temp. rise = 8216 % (1-e =35 g )
it can be seen from Fig. 4.51 that, when operating with 1.2 x i, bit 111 is set after approximately 36 minutes. The temperature rise

value is only reset when the mocule is in STOP mode. If the [P RAM has battery backup, the old value wili be retained on restart after
power failure.
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Temperature rise of the armature winding
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Fig. 4.51 Thermal monitoring
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4.12.6.7 Limit monitor

Function: (Fig. 4.52)

The value of a measuring point MPx is checked against six limit values GW(j).
H for positive limit values MPx > GW(i)

or for negative limit values MPx < GWI(i),

then the corresponding limit value bit B(j) is set.

Umit((}=0: MPx=Limit(D—B{=0
MPx > Limit ((}—B({i) = 1

for1=i=EN
— Limit{)<0: MPxZLimit{—-B({i=0
MPx < Limit (i) — B(i} = 1
~ The number N of limit values is defined by:
T=ENES
— Unused limit value bits are set to zero:
B(i)=0feri>N
Explanation of function parameters:
Type of variable Symbol Description Number format Setting range
Parameter CON13.7 (or 14.7) Number of preset limit vaiues nounit Tt06
CON13.1(or14.1) |Limitvalue1 variable- =100% to +100%
: : dependent (or %}
CON 13.6(or 14.6) |Limitvalue 6 '
Explanation of ﬁ.:nction input/output variables:
Type of variable Symbol Description Number format Valuerange
Inputvariable Xe Input value to be checked variable- —100% to +100%
[dependent {or %)
Binary output Bit13.1 {or 14.1)  |Limitvalue bit1 Bit 0/1
signa_ls : : : :
Bit13.6(or 14.6) |Limitvalue bit6 Bit 0/1
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Fig.4.52 Limit monitor of the drive controller structure
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4.12.7 Speed controller self-optimization

A large number of applications of the DRS drive controller structure of the 1P 252 (various coiling mechanisms, centrifuges, calen-
ders and hoists) have more or less rigid mechanical conditicns in the speed ioop and display a relatively simple unified basic strue-
ture.

For applications of this type, the structure has been equipped with a start-up procedure for the speed controller. In conjunction with
the on-line adaptation of the drive controller structure (see branch 4: Influencing the loop gain}, the procedure can also be used for
controlled drive systems with variable moments of inertia.

“The controller parameters can be determined in this way without lengthy trail and error, whereby only limit data for the protection
of the motor and the machine need be specified as input variables for optimization. The dynamics of the controller setting can be
influenced with the help of a further parameter.

This section is concerned with the principle and operation of the procedure and the preconditions forits use.

412.7.] Performance range and area of application

The procedure is suitable for use in the speed control of DC shunt-wound motors with secondary current control loop corres-
ponding to Figs. 4.61 and 4.62.

JA actual
NSH
Speed Current . | Power N
controller :ﬂov N controlier 7| section o M
jA set
Naotuat
Fig. 4.61 Drive contro! system
Motor, mechanics
Setpoint filter Speed controlier
1T Ko, T 1 T 9 Vil |
wn Pn 'Nn s =t H
7 ——
Py r — - Ny dM n
—_— :
AU B
n
Actual speed
Fig.4.62 Simplified block diagram of the speed control loop with secondary current controller and filter ei vt (rigid mechanics)
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The gain and integral action time for the speed controller are to be found in the preconditions outlined below, as well as {if configu-
red} the time constant for g PT; element, through which the setpoint of branch 8 is supplied.

4 ms or 8 ms can be selected as the sampling time of the speed controller. For greater sampling times, Section 4.12.7.5 contains
appropriate conversion formulas.

The values of the constants and the position of the configuring switch set by the user are taken into account, insofar as these have
an influence on the system.

Control and monitoring functions

The self-optimizing procedure consists of an identification phase, in which the behaviour of the controlled system is determined
by acceleration attempts, and an optimization phase, in which the control parameters are determined from the measuring signals
acquired.

Control of the individual steps of the procedure and avoidance of impermissible machine states are the task of the sequence con-
trol, which is also a component of the DRS structure. During the acceieration test runs in the identification phase, any exceeding
of a speed limit {armature current dependent) is prevented and, if required, adherence to position limits is ensured. The parameters
established in the self-optimizing procedure are subjected to a validity check, based on simulation of the controller behaviourin the
IP 252 and comparison with a reference model, before they are presented to the user. Itis also possible, after finishing the optimiza-
tion run, to represent the target response and the simulated response of the closed loop control using a programmer with graphics
capability and the appropriate software (COM REG GRAPHICS, see Section 7),

4.12.7.2 Preconditions for use -
This section describes the preconditions for use of the procedure.

Current controlier, static converter

The characteristics of the system consisting of static converier motor must be largely independent of the operating point through-
out the useful speed range. This assumes converter sets in inverse-paraliel connection with or without circulating current, and adap-
tation of the curent controller to the response of the armature loop modified in pulsating-current cperation.

Torque reversal must be possible. The current control loop should exhibit ne more than 10% overshoot for optimum results, which
is usually the case. When using single-phase static converters in conjunction with very short mechanical acceleration times, it is
necessary 10 use anticipatory EMF control (standard with all SIMOREG devices).

Motor and mechanics
It must be permissible to accelerate the system to be identified with constant torque.

The load and the speed sensor must be connected to the driven machine as rigidly as possibie and with minimum backlash. Conse-
quently, a suitable, programmabile filter must be configured by the user and a correspondingly slow response for optimization must
be set. The lowest mechanical natural irequency of the system must at all costs be clearly higher than the limiting. frequency of the
current control loop and the actual value acquisition system. During the identification process the load torques must be kept
approximately constant.

The rotating mass and the accelerated mass must be maintained at a constant level, as must the field current. Strong speed-depen-

dent load torques, as for example an unusuaily high friction torque or fluctuating external load torques, are not detected in the iden-
tification phase and can therefore lead to incorrect results.
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Changes in the plant or controlled system parameters in on-line operation

The contreller setting for constam plant (¢ontrolled system) parameters is made with the control ioop open. However, in many drive
systems, these parameters change in the course of operation.
The on-line adapiation capability of the DRS structure or parameter-insensitive optimization of the control loop permit the use of

the self-setting function also in field weakening operation or in the case of a variable rotating mass during coiling operations
(Section 4.12.7.3).

Parameter range

The acceleration time of the motor with the driven machine connected must be under 4 seconds for numerical reasons. Mechanical
transients must have decayed at the latest after 400 ms at a sampling time of 4 ms or 800 ms at a sampling time of 8 ms.

Permissible loading of the |P 252

When using automatic self-start up, ne more than twe controllers can be programmed on the IP 252 due tc restricted memory
space. Controllers 1 and 2 are permitted. Otherwise, the self-setting routine cannot be called. If an impermissible controller no. is
used, the relevant error message is stored in the [P 252.

The sampling time ot the speed controller can be selected at 4 ms or 8 ms. During the identification and optimisation processof a
control loop, the IP can service no other controllers. Updating of the measuring sockets is not possible. Old values may be dis-
played under certain circumstances in the "Controller test” function of the COM packages.

The setting procedure

By measuring the reaction of the drive system to sudden changes in excitation under constant load conditions the setting proce-
dure used obtains @ non-parametrical description of the response of the controlled system in the form of the step-function
response, which implicitly contains all the parameters important for controller setting, such as the small time constants and the
system order. This presupposes that, during the identification process, the friction can be neglected and external icad torques
remain constant.

On the basis of this model, a robust controller setting is determined, the dynamic response of which can be adapted tc the mechan-
ical conditions by the user. The setting determined is then tested by simulation in the [P 252.

The identification process for the speed system must be carried out at constant field and with a constant rotational mass.
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The required parameters are obtained in the following steps:

a) Determination of a2 constant external load torque and deceleration

b,

i

By adjusting the drive to zero speed with the help of a Pl controller carefully set by the user, an external ioad torque, which can
have a possible effect on the drive, is approximately determined. The controller parameters required for this measurement are
non-critical. However, they influence the duration of the measuring operation.

No start parameters need be entered if there is no load torque acting on the motor during the identification process.
Deceleration of the motor is then performed by a P controiler the gain of which is adapted to the mass moment of inertia during
the acceleration phase, in order to shorten this phase as much as possible. The max. deceleration current is determined by the
manipulated variable limits “CONS.B+* and “CON5.B~" from branch 5.

Determination of the speed step-function response

The system is then accelerated by inputting 2 constant current setpoint whereby a constant external load torque corresponding
to the result from (a) is compensated. The measurement is repeated 16 times in order to suppress measurement noise. If imper-
missible speeds are reached when doing this, the motor is immediately braked and the process is repeated with lower current
setpoints, if itis meaningful to do so. The same applies on exceeding of position limits calculated from the position limits entered
by the user, allowing for the braking distance. If the acceleration time is over 1 sec., 32 measurements are executed.

The measurement duration is 400 ms for 4 ms sampling time or 800 ms for 8 ms sampling time. The acceleration characteristics
determined over 16 or 32 measurements on the output side of the actual value filter block can be displayed on a programmer
with graphics capability or with “COM REG GRAPHIK" software.

A subsequent low-pass filter will praduce an initial criterion for the use of the procedure:

The step-function response measured must have approximately IT1 behaviour (Fig. 4.63). i no steady state has been reached,

the procedure is aborted with the appropriate error message, since it is then assumed that it cannot be used for one of the
following reasons:

— Poorly damped naturai oscillations in the controlied system

— Non-compensated EMF influence in the armature circuit

— Changing load conditions during the identification process

— System parameters not constant during the identification process

nit) |
4n
Ke=T;- CONT7.DV/(2-To)
ym Ti=4-T;/ (CON17.DV)?

7] 4t
h~ 5=
% 1 n

jl -

N t-—

Fig.4.63 Step response of the IT1 elemant and relevant control parameters for a Pl controiler set to double ratios (double ratio factor = CONT7.DV/2)

¢) Caiculation of the parameters for the speed controller and setpoint filter

The respanse of the closed control ioop is then tuned to a target function, corresponding to the double ratio specification, by
means of an optimization procedure using the values determined from the controlled system parameters (Fig. 4.63). The target
behaviour can be varied by a parameter, to be set by the user, between the limit case of the "Symmetrical optimum*® (double
ratio factor = 0.5 or CON17.DV = 100%) and a setting which is infinitely insensitive 1o parameter variations and mechanical
inadequacies of the controlied system at the cost of dynamic response (double ratio factor less than 0.5}. Arobust controller
setting provides the default for this parameter. Depending on the result obtained, this value canbe changed empirically towards
a slower or more dynamic controiler setting (prior to a subsequent optimization run, if necessary). Any dead time due to the
discrete processing can be taken into account in the course of the optimization process. The time constant for a configured
setpoint filter is obtained direct from the integral action time. Should the target function prove to be ingufficiently approachable
during simulation in the [P 252, especially if the parametersin Fig. 4.63 are used, the preconditions are obviously not met and the
procedure will be aborted with the relevant error message.

The reiationship between setting time and the CON17.DV parameter can be seen from Fig. 4.64.
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Fig. 464 Target behaviour of the self-setting feature for different values of CON17.DV and the influence of setpoint filtering.
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41273 Speed controller self-optimization in the DRS structure

In addition to the parameters of branch 17, there are also a number of external data of the controlier structure, that have an influence
on the optimisation process.

— The controlter structure must be operated without direct backplane bus access.
~ The controlier sampling time can be selected at 4 ms and 8 ms,

Constants and configuring switches with influence on optimisation

Branch1, Controlier output:
S1.1 “Conversion”

Branch4, Adaptation of the loop gain:
At the "Diameter injection” position of switch $ 4.1, the initial diameter VAR 3.1 entered before the optimisation run is
taken into account.

Branchb, Speed controller:

KF, TN asinitial values, if the shaft is to be identified under load and these values are entered and are notequalto 0.

Upper and lower control limits “CONS.B+" and “CON5.B—" determine the max. acceleration current in the identifica-
tion phase.

BranchS, Primary controlier:

CONS.IOWL, CON9.IUWL (upper/lower warning limit for actual position) are required, if position monitoring during the
acceleration phase is needed.

Branch 10, Actual speed acquisition:
CON10., actual value weighting

S 104, filter block
CONT0.TVZ, if the filter elernent is selected
$10.1: analog/digital sensor

On-line adaptation of the parameters found by sel-setting

The cutput variables of branch 3 and 4 can be used to adapt the gain of the speed control loop to field weakening operation or in
the event of variabie moment of inertia in the case of velocity control. If the conditions listed in the following are satisfied, the setting
tound by seif-start up will also be suitable for these cases.

Field weakening operation

The loss of gain caused by the weakening of the field current can be determined approximately in adaptation branch 4 of the
DRS structure via the flux characteristic and ¢an then be used for correcting the loop gain.

The gain is automaticaily and correctly adapted by branch 4 (flux calculation position) if the identification process is carried out
atrated field current.
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Variable rotating mass in the case of coiling cperations

To adapt the controlier setting to the diameter-dependent system gain of the controllied systern, it must be made correspond-
ingly robust by defining its target behaviour accordingly.

The weighting of the speed with the diameter estimated in branch 3 of the controller structure gives a proportional growth of
the controller gain which acts against the loop gain decreasing with increasing diameter. Where the rotating mass of the coil has
a strong influence on the total inertia, this effect can be further amplified with the help of branch 4 “Diameter injection” {or,
additionally, with the help of branch 16 "Arithmetic*), in order to achieve a dynamic controlier setting.

if, however the load influence on the mechanical inertia is small — for example, as a result of high motor inertia or 2 gear reduc-
tion - contrel of gain should not be dependent on diameter. In this case, branch 16 may equally well be used.

In order to obtain the fluctuation width of the total gain, several optimization runs are required.
The reaction of the controller to the extreme values of the moment of inertia should in any case be monitored by the user.

Identification must be carried cut at full coil diameter. The initial diameter value must be set accordingly {integrator enable dis-

abied) in branch 3 (peripheral velocity). Any diameter-dependent field current controf must similarly be set to the coif diameter
with which the control system is identified.

Diameter signal injection by branch 3 increases controlier gair proportionally to the diameter. Optimization must, however, take

place in the direction of a robust controller behaviour, since no complete compensation of the changed system gain can be
achieved.

Suitable guide values for the "CONT7.DV” parameter can be cbiained as per Fig. 4.64. The behaviour of the contraller at full
and empty coil must be checked by the user, since the contrel simulation covers only those system conditions existing during

the identification procedure. If therg is a tendency to oscillation, the CON 17.DV double ratio factor must be further reduced
and re-optimized. :

Setpaint entry

. Afilter element can be configured in setpeint branch 8 of the DRS drive structure. By using this block, the overshootin response to
sudden changes in the setpoint can be reduced from 50% to less than 5% without affecting the controller response. However, this
increases the rise time (Fig. 4.64). Natural oscillations in this system are iess markedly excited by step changes in the setpoint.

Operator interface for speed controller seif-optimization of the DRS structure with COM REG

The operator interface of the branch for self-optimization on startup is described in this Section. Section 412.7 .4 contains an appli-
cation example.

1. Notes on configuring and initializing the controller structure:

The self-optimization on startup function constitutes branch No. 17 of the DRS drive controtler structure. In the configuring run, con-
figuring switch ST 17 must therefore be setto 1. The contreller structure must be operated without direct backplane bus access. The

controller sampling time can be selected at4 ms or 8 ms. In the “Programming of selected branches” function, the following inputs
are possible:

a) Monitoring of the commutation charaeteristic {for protecting the motor during speed system identification):

‘ Value range Dimension
Maximum permissible armature current Imax1: —100to +100 %
At speed N1: —100to +100 %
Maximum permissible armature current Imax2: —100to +100 %
At speed N2: =1001t0 +100 %
Maximum permissible armature current Imax3: —=100to +100 %
At speed N3: —100to +100 %

4-143



4. Programming Instructions

412 Description of the Drive Controlier Structure with Self-Optimization (DRS)

Explanation:

The permissible speed as a function of the current can be obtained from the commutation characteristic represented here by

the input of up to three value pairs — speed Nx, armature current [x — (approximation in the IP 252 by linear interpolation corre-
sponding to Fig. 4.65).

[ 4 I A 4
;1 9 i1 - | 11
12 +
i + i3 1
+ * ool 'r } -
ny N Ny 0y N ngon, nz N
Fig.4.65 Possible vaive pairs of the commutation characteristic
2. Notes on startup (controller test) of the controlier structure:
In branch 17 the following appears
ER T Value range Dimension
Monmomg of posﬂ:on lim:ts’ S e 0/1
Sudden setpoint changes in pos. d(rechon‘? : /1
"Sudden setpoint ¢hanges i inneg. direction? : 0/1
Doubde ratio factor KON 7.0V : +510+100 %
Self-optimizing enable : o1
Controllergain - KP : : —98.991099.9%
Integralactiontime TN : 0to 99h 59 min t
Filtertime constant TVZ : 010 98h 59 min t
Actept determined values? ' ' : 0/1
Maximum pemm‘b!e armature current kmax1; ~100to +100 %
atspeed N1: -100to +100 %
Maximum permissible armature current Imax2: —100to +100 %
atspeed ) N2: —~100to +100 %
Maximum permissible armature current Imax3: —100to +100 %
-at speed N3: —100te +100 %
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Explanation:
~ Monitoring of position limits during the identification phase:

If the switch is on, the permissible traversing range must be defined by entering a positive upper limit and a negative lower limit:
inbranch 9 (primary controller) these are represented by the parameters “CONS.JOWL (upper warmning limit, actual position}” or

“CON9.IUWL (lower warning limit, actual position)”.
- Setting the direction of acceleration:

Depending on the switch position, the machine is accelerated using positive, negative or alternating armature current. For the

sake of precision, bath current directions should be enabled where possible.

Nmax ——————— —_——— .
{ - t Speed
;
]
]
[
|
! 1s
" 1 3 ! -
i
! t
!
I
|
]
IA set —— = ‘l
MJ_{ L - T Armature current

i
I

Max. braking | !

current

Acceleration Deceleration

Fig.4.66 Variation in speed and armature current during the identification procedure of the speed controller system. The operation is repeated 16 or 32 times.

— The parameter CON17 DV influences the dynamic response of the controller setting found. it can be setat 5% or 100%, in which
case the default is 50% . Values of "CON17.DV* < 100% lead to an insensitive controller setting, to the detriment of the dynamic
response. in this way, the controller setting can be adapted to, for example, mechanical backlash, tacho ripple or changing

system parameters.
~ Start of self-optimization on startup

Switch (4) is reset by the operating systern after compietion of the optimization run or after power faiiure.

Resetting of this bit aborts the optimization run.

- When the optimization has been successfully completed, the controller parameters found are displayed.

— By setting this switch or bit, the speed controlier (branch 5) accepts the displayed parameters KP and TN. The filter time constant
TVZ found is accepted by branch 8, provided branch 8 has been configured with a filter element. If there is no filter element in
branch 8 of the controller structure generated, CONT7 TVZ is displayed with “0”. This pushbutton is then reset automatically.
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4.12.7.4 Self-optimization messages

The optimization run is made visible to the user by the flashing green RUN LED and the error LED in order to call attention to limited
operating system functions (overload).

The status of the optimization run can be monitored by the S5 CPU (Section 5.2) and using the programmer with COM REG from
the “Errors” submenu, which is reached from “Info” in the main menu,

The following status messages are possible:

— Nc. 75: “Prepare seif-optimization”
® System capability and controller configuration check
@ Initialization of programs; bring machine to standstill

— No. 76: "Seli-optimization active”
® Code for the speed controller optimization run

= No. 77: "Self-optimization successfully completed”
® The parameters displayed in branch 17 ¢an be accepted.

— No. 78: "Structure or parameter assignment error”
® The controller structure contains bus accesses
® Trzversing range wrongly entered {upper limit must be positive, lower limit negative)
® Both acceleration directions disabled
— No. 79: “impermissible controller no.”
® Controliers with impermissible controller nos. {> 2) or more than two controllers have been configured
® Asecond controller strusture has not been disabled

— No. 80: "Sampling time too large”
® Asampling time greater than 8ms has been selected

-~ No. 81: “Load torgue too high”

@ The external load torque is too high to be compensated for by the armature current setpoint prescribed by the commutation
characteristic.

— No. 83: "Controlled system unsuitable”
@ The system response measured does not correspond to the reference model and seHf-optimization cannot then be used.
Reasons: — Overshoot of the current controller greater than approx. 40%
— Kp greater than 100
— Required controller response cannot be achieved with the given arrangement

— No. 84: "Optimization unsuccessful” {parameters could not be calculated)
@ The validity check in the last phase of seif-optimization was not passed
Reasons: — Overshoot of the gurrent controller greater than approx, 40%
-~ Kp greater than 100
~ Required controiler response cannot be achieved with the given arrangement

- No. 85: “Abort by PG/PC*
® Message via software stop in the case of abort
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4.2 Description of the Drive Controller Structure with Self-Optimization (DRS)

Application example

itis assumed that speed controllers ne. 1 and no. 2 have been configured on the IP 252. The speed loop of controlier no. 1is to be
optimized for a drive with fixed system parameters (Fig. 4.61). The following sequence then applies:

Move controlier 2o stop; lock the shaft mechanically, if necessary, since this controller wiit not be processed by controlier no.
1 during the startup run.

i the motor is under constant load during the identification procedure, the speed controller (branch 5) mustbe set with “conser-
vative” start parameters (e. 9. KP = 1, TN = 500ms) and enabled with setpoint 0, so that the shaft can be kept still when the me-
chanical lock is cancelled. All other branches of controller 1 are disabled (i- e. the relevant relays are set to “0“). If no external
load torque is acting on the motor during the identification process, pre-initizlization can be dispensed with.

Cali branch 17 {speed controller setting) in the “Controller test” function for controller No. 1 and — if this has not already been
done —enter suitable value pairs for the commutation characteristic, according to the manufacturer’s recommendations.

Preselect one or both acceleration directions, depending on the operating conditions of the driven machine.

Select the desired controller dynamic response with “CON17.DV”, retain this in the case of unknown mechanical conditions
e. g. default (CON17.DV = 50%) and, depending on the success of the optimization run, repeat with changed "CON17.DV”".

If necessary, release mechanical brake {the shaft is now held by the controlier).

Enable seif-optimization. The speed controller system is now identified by making step changes in the armature current setpoint;
field current and load must remain constant. See Section 4.12.7.3. for procedure in the case of variable field or moment of inertia}.

Read the self-optimization message in the COM REG “Info”, “Errors” function on completion of the optirmization run.

In the case of successful completion of optimization, the parameters found will be displayed and can be transferred to the con-
troller.

Accelerate controller 2 again

The basic optimization of the speed foop has now been found for controller 1, and this will be used as a reference pointfor further
stertup procedures. .

4.12.7.5 Projecting the parameters found to greater sampling times

The self-optimization function of the IP 252 can only be run if the sampling time has been setat 4 or 8 ms. Ifitis desired to operate

the controlier later with greater sampling times, the desired sampling time can be projected using the formulae outlined below. In
doing so, please note the following:

a) Increasing the sampling time will always lead to deterioration of the dynamic response of the controller.
b} The sampling time of the digital controller should be ten times smaller than the dominating time constant of the controlled

TNnew =TN,old +

KP,new = KF',c:ld

Wz new =TyZold +

system.

S(TA,new B TA,old)

o2
TNold ™

TN, old - x2 + 6(TA, new—TA,old)

6(TA,new _TA,oid)
2

wherex = CONIZ.DV with0 05 = x=<1

100%
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

Self-optimization

The influence of the control parameters £; and T, on the response of the controller loop is illustrated in Fig. 4.67:

2Ks 0.5Ty 2Ks T 2Ke 2T
- - i
i i i
Ks 0.5Tn Ks Tn Kp 2T
- - —
) i
0.5Ks 0.5Ty, 0.5Kp Ty, 0.5K5 2Tw
- S A

Fig. 4.67 Maladjustiment to the symmetrical optimum

K, and T, represent the controlier parameters set to according to the symmetrical optimum (see centre of diagram). Any change 1o
these parameters by the factor “1/2" or "2” leads to the response illustrated. It is a precondition in these cases that the sampling
time of the digital control loop must be small compared with the dominating time constant of the closed control loop.
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

412.8 Data block of the drive controller with self-optimization (DRS)

The data block supplied contains all data of the DRS controller structure. If the contents of these date words are to be read or over-
written by the CPU, they can be accessed with the help of data handling blocks (Secticon 5.2).

Data
word
adgress

15 L) 13 12 11 10 L] 8 7 & & 4 3 2 1 0 1

* ‘ + - + + Fommret + + - + + + - + * ¥

1 Conf iguration {DRIVE with self-optimization: 105.) i1 W0
+ - . " - + - - + + + + + - - - "

1 Version number I w1

I 1 Status word I pw 2
1 + + +. + + e + - + e T -+ e - + -+

I 1 Error word I bW 3
BESY +=——c-t-romaduacman +mmmma drmirmm m——— +mmmaa +mmm—— Hmmm——— Hmmm—— Hmm——— +em—— [ S— S p—— 2 — Y Sp— +

COOE 1 Error word I OW 4
1 Fommm et +. - +* + * ,___-_ *-. * * * —— +. + tommet

I I I OW 5
I e R T Fommma S T Fonnmn tonemn Foonan tonene tummen tamama +onnnu dmm Lt DTS Fomm— tomnnnt

i1 1 0w s
| G T—— L L S +ommma Fooman 4mmm—— +mmama- b b + . 4+ 12 Hmm——— - R —— +

I I OCM status word 1 w7

I Sampling time 2.5 ms {32B1T-FPKT) I DW 8
+- - " + . +. + + + + . +. +. + + [ SRR

I I w9

Samplingl Saspting time of the fastest branch (16-BIT-FPKT) Time value I OW 1o
time + - + . +. + + + + + + + + + + + +

1 Time format I DW 1l

1 Hinimum puise duration /2.5 ms (FXPT) Tize value I OW 12

1 Time format I OW 13

I Minimum pulse duration (36 bits FXPT) Tize value I DWils

I Time format Time formatr I owils

I Multiplicator (16 bits FXPT) =« Sampling tizme/smallest basic sampling time I W16

I I Speed Kl I Wy
I Ar— 'y 'y 'y e Y 'y 'y .y . - e "y e . e e

1 1 Commutation current Imax (N1} 1 pwis
1 . . - - " - " . " " - - " - - . .

Branch I Speec N2 I W
17 - + - + + + -+ + + o+ + +* + + + + -

1 1 Commutation current Imax (N2) I W20
I - . o+ - . . + - - — b -+ + +. *. ey -

I 1 Speed K3 I W2l
i * *. * +. +. atemnant. + + + + + +. + B s T

I I Commutat ton current Imax (N3) 1 Dwa22
-+ -+, o+ Pl DT o L ST - +. +. -+ -+ . - + - —— +
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15 14 i3 12 11 10 g 8 7 6 5 4 1 0
I 1 Upper response threshold CON 16.AK 1
Branch + + * + + * + + + + + + + + +
16 I Lower response threshold CON 16.AB I
I I Controller gafn KP of the self-gptimization 1
Branch + + + + - + + + + * + + + + +
171 I Integral action time TN of the self-optimization 1
i [ - * + +. +. +. + + -, + ——, +. +. * +
I 1 Time format code for TN of the self-optimization I
+, + + + + - e ata +. + + + + Fmmm
Branch 9 I Gain CON 5.YER 1
" + . . . e o + + . + - . emenat
I I Double ratfo constant CON 17.0V I
I Fommmnt + + + + + + + + + L S— + +
Branch I Filter time constant TVZ of the self-optimizatien 1
17 -+ . - + +. -+ s + b . +. +, +. -t e +*
1 I Time forpat code for TVZ of the self-optimization i
1 1 Fast value CON 3.1 I
Branch 3 + + + + A SRS Hmmmembenaant bemmant
1 1 Mintoue diameter CON 3.0U6 I
1 I ST(-1} I
Strecture+ + + + + * + + + - + - + + -
switeh I ST(O} 1
1 + + + + - = + - + + & N + - +
I I ST(1) 1
- - + - - - -+ - . - - " + N .
Branch 1 1 Standardization, deceleration COR 1.1 1
I I
1 1
Branch 5 1 Controlier gatn CON 5.XP 1
Branch 4 I Startup Joop gain CON 4.2 I
I 1 Integral action tiwe COK 5.TN 1
I+ . + " - - " " " - + - . " -
I 1 DIM 5.TK 1
I . e - e e e 'y ., e <+ oy Y e 'y -
Branch 5 1 Derivative action time CON 5.TY I
I + + - + + + + + + - + - + + +
I I DIN 5.TW I
I - Y e e e e -+ . 'y - _y e . e 'y
1 I Upper manipuiated variadle Timtt  COR 5.B+ H
S - . - " - + . + PO . - +
1 1 Lower manipulated variable limit CON 5_B- 1

+ + - +. *. +. + o+

Data

word

address

I

DW 23

W 24

oW 28

bW 26

bw 27

0w 28

oW 29

OW 31

oW 32

Ow 33

D &7
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

Daxen-
Wore-
Adresse
15 14 13 12 11 10 £ 8 7 [ 3 4 3 2 1 1} 1
- +. fmmmme + - " - Y + . et - fmmmnd +
I 1 Gain COK 4.VER 1 Dwas
Branch 4 + + + Fmmmnmtannant + tm e Fommmnt - [ S + o L —— +
I 1 Offset CON 4.OFF I DwW 49
-------- D ettt D * * e L D L Ll DT T LT S e LT T DA PRSI ISy yassa—— 2
Branch § 3 Startup value BRANCH 5 COX 5.1 I Dw S0
L et T L e L TETRpuyiy VVRyEpUyty Ry T YU SEp I PR
I 1 Filter time constant CON 10.T¥Z 1 DWW 51
I [ p—— [ —— [ — L A L p——— & Sp— S Fm——— + + *. - + *. [ —— +mmm— +
I 1 DIM 10.TVZ I Dw 52
1 fecmvabavanateccaatnannnt +. +. + +. -+ ——— +. + - + +
Branch 10! Interface Cok 10.1 I DW 53
1 [ S—— S Y—— L JE—— m——— +am T -+ - *u +. +. + R NP + +. D .
I 1 Startup value BRANCH 10 CON 10.2 I 0wb5sa
+*, ekl e EETETEL ST PP S L D S e . ¥ -t -+ Ll R .4
I 1 Setpoint CON 9.1 1 DwW 55
1 L * -+ B R bt T LT +onaea tauema L e + L 20 * *, +
I 1 Controller gain CON 9.KP 1 OW 56
1 Fomm—e Fommmm te e R Am———— e +. o e Fum b —— + +. + +. +
Branch 9 I Offset CON ©,.0FF I DW 57
1 [ p——" e nm o o - S TP em——— - . + ' * + - -+, -
1 1 Integral action time CON 8.TN 1 DW 58
i + +. + + +* * D +. + + +. s * + + )
I 1 DIM 9.TH T W59
1 + +. + + . +. +. -+ + +. + + +. +. + + +
11 Derivative action time COK 9.7V ’ I DW 60
1 =+ + + + +. +. + +. + +, * e s ST S VR
I I BIM 5.7V I DW Bl
T - + + + + +. +. + - - +. o il - + +. -
I 1 Upper Yimit COR 9.8+ I DM 62
I 4w $om - + tmmme— + + L — + + + - + +. +. +
I 1 Lower limit CON 9.8~ I” ™ 63
1 o+ + + - bemmmad + +owmmah + + + * +. RS Sa—
I I Filter time constant COR $.TVZ 1 D 64
1 Yavsratrmsantunsnata aa + +- . *-. - * o+ *. ad e +- +
) S 4 DiM 9.Tv2 1 w55
I + + ». *, + + +: +* . + . -+ = - + ot
I 1 Constant factor CON 9.2 I DM &5
+ +. + + +: + + +, + + + - + + + + +
Branch 111 Interface armature current oM 11.3 . I DM 67
+ + + + +. + + + + + + + + -+ + + +
Brench 2 I Friction value CoOR 2.1 I W68
Branch 121 Standardization acceleration CON 12.1 I bW 69
- . " - > + " " " + + " - - . - -
Branch 4 1 Standardization field current CON 4.1 I W70
+* -+ +. + + +* s + +. + + LT e .
Branch 6 I Setting-up Speed ok 6.1 I W7l
->. - - . o+ - o+ o +. + . + - +. ' S -
Branch 7 1 Creep speed - TN 7.1 I DW72
-------- L PP SEEETL BRI FERT L TEEEEL DETTEY DT CAFTYE TRESRN -+ tomm—nt Fruvrrtrarmntonswwrfe e mme?
1 I Setpoint CON 8.1 I DWW 73
1 [ s o B Lt U Y SRR Sy S S
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Data
word
address
15 14 13 12 1l 10 9 8 7 ] H] 4 3 2 1 o 1
-+ e e - o+ . . Y +. +. e oy "y -+, ey -+ -+ v
I 1 Ramp-up time CON &.TH 1 bW 74
I + + + * + + + - + + + + + + + +
I I DIM 8.TH I w75

Branch 8+ + + + + + + + - + + + + + + * +
11 Ramp-up time CON 8.TR I bW 76
I + 'y ey oy y 4 ., -+ - + -+ o+ 'y s . &, ry
I 1 DIM 8.TR I w7
1 + + * + * + - +- + + + ommmmt + + += +
I 1 Ordinate after time elapsed CON B.ZUW I 78
i - + - . + . - - . + . -+ + " - - N
1 F1ilter time constant CON 3.7V I W79
1 + + b + + - - + + + + - + - + +
i I DIM 8.TYZ I BW 80

- - + . - - . + " . . . " - " - -

Branch 10% Caltbration display CON 10.3 I DWEl
I 1 Upper response threshoid cok 11.1 1 W82
I+ " - - - + . + . " . " + - " + "

Sranch 111 Tize constant CoN 11.2 I DM &3
1+ . - - . - - - " - - - " . - " .

I. 1 DIM 11.2 I Dk 84
I 1 GWMl: Humber of limits CON 13.7 1 DW 85
I - " " - + . - - . + - - " . " + "
I 1 GWML: timit L CON 13.1 1 D86
I+ e L L LT SN R s— = Fmemmet tmament

Branck 131 GWM1: Limit 2 CON 13.2 I W87
I+ L et LIRS USRS PR U S S S
I I GWML: Limit 3 0N 13.3 I D as
1+ - - . . - " " " . " - . - - - -

I I GMl: Limit 4 CON 13.4 1 DW a9
I . N e . 4 . b 'y . 4.- - p—y o . - P -
I 1 WMl L mit B ooX 13.5 - I DW 90
1 = - " — - - + - - - - . - " - + "
I 1 GWiM1: Limit 6 CON 13.6 I Dwst
I I GWM2: Number of 1imits COX 14.7 I w92
I+ + + et o O S S S SR + + + + +
1 I awe: Limit 1 CON 14,1 i w93
1 - . - + . . . + . - - - + " - . .
I 1 G2: Limit 2 CON 14.2 I DM 9
I o o, e . e . e . s ry . e ry 4 'y . ey

Branch 141 EMZ: Limtt 3 CON 14.3 I DM9s5
I e e -, i -+ . - 4, e e 'y Yy - vy 'y e
I 1 42: Limit 4 Cox 14.4 I Wsé
I o+ - -+ + - + + + + + * + + + + + +
I 1 &m2: Limit § . CON 14.5 I ower
I+ + + + +. + + + + - + + + + + + +
I 1 G2 Limit s CON 14.6 C 1 e

+ " - + - * +. > - - . - -+ *- [ S S +
I 1 Position setpoint upper iimit CON 9.505 ) I OW 99
I ek LT VRO JU VAR +. + -+ -+ + + D e TR S S
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4.12 Description of the Drive Controller Structure with Self-Optimization (DRS)

Daten-
Wort-
Adresse
15 14 13 1z 11 10 9 8 7 6 5 4 3 2 1 ] I
-+ . 'y e e - +*, ey -+ - . . - - - - o v
1 1 Position setpoint lowsr TImiE CON  9.5U8 I bW 100
S + + - et + +: + + + + B tennsetonanw tmmnnn +
Fixed I Postrion setpoint upper warning Timit CON 9.0W I OW 101
LM in + PR— + + mmmmnt + + + + + + + - R
branch 9 I Position setpoint Jower warning limit COK G.UW I DW 162
I +. -+ e 4 -+, Y - Y 'y 'y 'y . e - - . e
I I Upper danger limit CON 9.06 1 Dw 103
I o —— 22 1 Ll -+ L +. - *. - *. T ek TR DTS PP +
I I Lower danger 1imit CON 9.U6 I DW 14
I I Speed setpaint upper Timit CON 5.50G T 0DW 105
I +* 'y Yy ry 'y 4 *. +*~ . +. o+, -+ -+ £ . b —— -+
11 Lower 1imit CON  5.5U6 I OW 106
T * - 12 22 +- 2 +. +. +- 22 A b o Tt S S Ll Fuenes +oavas: +
I 1 Actual speed upper warning limit CON 5.0W 1 bW 107
Fixed + +- * + + + + + + + - e + + + + +
LK in I Actual speed lower warning limit COX 5.1W I OW 108
branch § + + + + + * + + + + + + + -+ o+ * *
i1 Actual speed upper danger limit COX 5.06 1 W 109
l +. ey -+ . -+ . . s . 'y . e e e . 'y o
1 1 Retzal speed lower danger limit COX 5.06 I OW 10
Branch & I Setpoint scaler con 8.2 I DW 111
> * + 3 -+ + +. + + + 4+ +: + +: - Fummt
Branch 101 Rated speed in rps CON 10.4 T oW 112
1 0+ Aememnt + + + + + + + + + + + + + +
I 1 Sensor number f100 CON 10.5 I DW 113
11 Integration time constant Col 3.TID I DWlls
Branch 3 + - + et + + + + + * + - * -~ -+ +
I I 0IM 3.TID I ¥ 118
+* + o+ + +* +* + - + + o+ +. — *. - e
Branch 151 Measuring pofnt cutput  Measurieg point no. I D116
Branch 161 Adgress of the arithwetic cozparater I DW 117
Measy- I Limit wonitor i Measuring point mo. I DW 18
ring + + + + + > * - - S * + + > +-— +: *
potnt no.l Limit wonitor 2 Heasuring point mo. I D% 119
I 1 ADC 1 address Actual position I W 120
1 o+ 'y . e - . - . - ». . +* . . . -+ .
11 ADC 2 address Position setpoint I Dw 121
I . "y - . - s - . - Y e -+ e -+ e -y -
Input 1 ADC 3 address Actuai speed I W22
ad- + +. . +. +. -+ 2] L S ST . s 24 (2 N L LY S T Sttt
dresses I ADC 4 address Actual arpature current I DW 123
I =+ - - * - - -+ + - + +- - +*. - - - -+
S ADC 5 address Field current I D124
I L e S S S L s e e e N i L TE L EL FEE L DL ST P DR LY ]
I I ADC 6 address Speed setpoint 1 DWW 125
3 Famwm- fm— e e e T ST e oo tmmm—— + £ + + +. *. » -+
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Data
word
address
15 14 13 12 il 10 9 B 7 [ 3 4 3 2 1 0 I
1 Fornmm L N e + +. - + B e T e b ST ) ¥
I I ADC 7-address Setpoint for coil computer in branchk 3 1 DW 126
1 b L A L T toavaw + Pameant + o - + + ot * *
I 1 ADC B-address Addition I Dw 127
I memamk + +- - +. + L —— +* +, + + * + tm et
1 1 ADC 9-gddress Addition 1 DW 128
T Fwm——— T Fm———— Fm———— Fom——— Fom——— S Fmm——— Fm——— +. +. +. + L TR ey +
I 1 ADCl0-address Subtraction I Dw 129
I +* + + - L - ————— o - - $omm—— o o R e e e ! L +
i1 ADCll-address Subtraction 1 DW 130
1 b e L A Fm———— L S DT e ——— tm——— e ——— Y Fmm—— - L tarmes tmmm—- +
I 1 Pulse capture address Acutal speed I DW 131
1 -+ *. e e + E T i - L —— - - Y SN Fomrnn +
I 1 ADC12-address Multiplication T Dw 132
I Fesmcatrssratacisstiscnctaansntannasstennsntosnnstcscasstesassnstssssntascsistsassatssnnntbmasnvreteanwr -
T 1 ADC13-address Multiplication I oW 33
1l 4eema- o L + * -+ + + s + + +: * +
I 1 ADCl4-address Rivision I DW 134
1 F e T oo Fo s n taamma e o e e et ot e Fm L TP i e i - o +
I I ADC15-address Givigion I DW 132
1 Huvmam o b o b, + +. > -+, + Fmm e ——  — L T— e enww +
i1 ADE16-address Absolute value generation I DW 138
1+ + + + - + + + + + + + + + + S
1 1 ADCLl7-address Reciprocal value generator 1 DW 137
1 + . - . - + - . . - . . . . . . +
1 1 ABC18-address Hultiplication with (-1} ' 1 DW 138
1 * . . . o+ . - +. * +. A . A +. e e s e e ot
1 1 ADC19-address Input for comparator with switched cutput I DW 139
I I I DW 149
+ i + + + + tmmmm—t + -+ + + + P — + -
I 1 Scaling CON 15.1 T DV 141
i o v et e - L Ty Fomsmatanmmm o o - Femmma Fom - o al L ST . S -+ *
Branch 151 Fllter time comstant com 15.7v2 I DN 142
- - - -. - " - - . - + - + - - N
I I DIM 15.7VZ 1 -0W 143
Cutput I DAY )-address Actual speed display I DN 14
ad- + . + + + + + + + + + + + + + + +
dresses] QAL 2-address Curreat setpoint 1 DW 145
I+ + + + + + P SR + + + - Fmmm—nt + +* -
I 1 DAl 3-address Measuring point output I OW 146
I I DW 147
I + + + + + + * + * * + + + + + + +
1 1 I DW 148
I - + +. +. + + + + + + +. +. + + e —— +
I 1 I DW 149
I =+ + + -+ -+ * + -+ -+ o +. +. *. + L TP SO -
I 1 I W 150
1 *>. + +. + + b + + +. o+ *. +*. -+ +. * L Yp——
I I I DW 151
+ - S

----- trsnsitmsnsntovssstmrmmnfumnmetannsatscrmwtos snatammnntemm e

4-154



4. Programming Instructions

4.12 Description of the Drive Controller Structure with Self-Optimization (DRS)

Data
word
address
15 14 13 12 11 10 9 -3 7 € H 4 3 2 1 0 1
R ot DL S + + + -+ + - e - o o + v
I 1 1 DuW 152
) G S DR e e e S +owmmm Fmnmma Fommmm TR + + L + LETTTEY TRy +
I 1 T DW 153
I Fommmmtn msma et ———tn— + -t + + + - Ammmmiet e B Ao o +
I 1 1 oW 154
B T T T e S S G S U UL
I 1 I DW 155
I e L S F e + - #mmro Hmm——— +
I 1 I DW 155
O et Tt SR S Sy STy S U G oy +mmmmnt [ T L —
I 1 I Dw 157
I =+ - s AL e el R e L SR S Y
I 1 1 DW 158
I [ pa—" - —— L T . L N e B L Tl L TR RIS NP YRt Yo Sy S S 5
I 1 1 DW 138
- -+. —— + + + -+ + - - + +. - -. -t ’
I I Controller name:  1st byte 1 Controlier name: 2nd byte 1 Ou 160
I 4-re-" Hrmea Fomamntman . Fecsnatomunn +. + -, + g o mm Fmmmnmtanenat
Fields I Controller name:  3rd byte 1 Contreller name:  4th byte I Dw 161
for s4=ma-- dmmmm— + + —re— re - + +. + + ot U S S
local I Controlier name:  5th byte I Controller name:  6&th byte I DW 162
L= e e et DR TP P P + + + Homnmnt + - +* -
process [ Controiler name: 7th byte 1 Controller name:  Bth byte 1 DW 163
commun =+ + + -+ + * + + + + + § R —— Foeme L - L I —— >
cation I Range name: 15t byte I Range pame: 2nd byte . 1 DW 154
and + + Aot + + + - + * * + * + + + -t
visuali-I Ringe name: 3rd byte I Range name: 4th byte I DM 365
zation + + - e m ek T .S + * + + PR, - - +
I 1 Range name: §th byte I Range name: 6th byte 1 DW 166
I -+ Y +. - ey ey -y -+ - ey Yy e +. 'y - - +
I 1 Range name: 7th byte I Range name: 8th byte I W E7
- - " - + " - - - " +. » + " " -
I 1 ADC 1-Contents I DW 168
1+ + + + + . + + + + + +. ¥ - P——
I 1 ADC 2-Contents I Dw 189
I -+ e "y e . .y +. 'y -+ 'y i 'y - -y Y >, 'y
I 1 ADC 3-Comtents I w170
I . e . ry 'y 'y -+, 'y -+ +. ey 'y +- -+ +. . -
I 1 ADC 4-Contents I W17l
I . -+ ey - . - -y ey *. ey ey e + +. e e -+
I 1 ADC 5-Contents I oW 172
I 'y . e -+ . -+ -y ey +* 'y - Y e e + *. -
I I ADC 6-Contents I DW 173
I -+ - - e e e Y - - . -+ - . -+ . - +
Con- 1 ADC 7-Contents I OM173
L et + T LR LRI Ao b e
of the I ADC 8-Contents 1 DW 175
inputs + ot *- + + +: + + + - + + + +, + -t
I 1 ADC S-Comtents I oW 176
I Fmmnan § AP L L SRR, *. - -+ +. RS - e T Tr Ty FRyRyRpapr AU S
! I ADCI0-Contents ) 1 oW 177
I L IR L S - Fmme Fammma Fmmm—n +---;-+ ----- O TR Fummnm Faman +mmam Fow o #mmmaa Fe——— +
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412 Description of the Drive Controlier Structure with Self-Optimization {DRS)

Data
word
address
15 14 13 12 11 16 ] 8 7 ] 5 4 3 2 1 [t} I
I - + + + + + mmmma et + + - + + + - + + ¥
I I ADC1l-Contents I DW 178
1 + * + + + + ' + + + + + + + + + +
I I Value of digital counter I Wi
Bit I Bit variable word I {Inputs) 1 DW 180
VATIa Fomvertbenvmabumenndosvnaitomasnt + + + + + + + + + Ao +
dples I Bt variable ward 2 (Inputs) 1 Dw sl
+ + - + + +. +- + + A+ +. +. + + + Femmm—t
I 1 ADC 12, conteats I Dw 182 ¢
I . s e - e . Y . e -, . ey e . . o -
I I ADC 13, contents I DW 183
) G —— ' - + + * + + + + + + . -+ - +
I 1 ADC 14, contents I D 1s4
I 'y Y 'y - - 4 " —— - 3 - - & - e e -
Cont- I ADC 15, contenmts 1 DM 185
et T SIS Y SR S S S
of the I ADC 16, contents I DV 186
inputs + + + + * + + + + + + + + + * + 1
I 1 ADC 17, contents I oM 187
I o+ — + - - + + " . - - " . - . - +
I 1 ADC 18, contents I D4 188
1 I Speed setpoint VAR 8.1 I. 08 185
varia-+= = + + + + + + - + + + + + +- + +
bles I Position setpoint V&R 9.1 I OW 190
I 4emeebomemabmeacbs oo e m e e emeebeme b e et e et teemm et
I 1 Variable start value {diameter) VAR 3.1 I oK 191
1+ - - - - . N . - . " + - . . . "
I 1 ADC 19, comtents I W 192
I T RO R O R XXX XXX X SOOI XX IO KX KK XK T O 193
1 A, i, e -+ - ey Y - Y o+ -+ e e . Y e ey
B QRS S FS AR IR trbriiiterotiesbiitebittetiibriesirevirerhobistetibidiibesotisstirresrtrivsrist Qi LT
Internai+ + + + + + + +. + + + + + + + + +
IP 1 RO O O XA R OO UCOOUUNOSUITROOOCOOUIOUCOUCKXKNK. T DW 195
working + o + > . A + + * + . + + + + + +

LU TR R b ee bt beveibebiibetiiiirdtbosibboisebiostiteiebeitioiiiiiteiiitirivierntionviiribiivitotolilTRT

1.

. I - R R S I T I T L I B

s

. o+ -+

> - +

+. - . i +. e e - * -

NP IOt eob iy b ub e iios b i et tbietb s vetblbyvabiiestiodieeivoeiae s itiidestsbosstbirertissestsl o 197

-+

-+ +. -+ - + - +

e

. .

-+ - -+

- . +* ~ e N . - +*

1 X0 kXX D20 SO EN LRI EIt bbbt id LUOOI0COL000ACEICOCOOOOCOIEXXXX00000000X I M 198

T IS0

-y + - o+ - - i b . -+

XXX O0OGC000CO00COGOENOCINOCOCTXRIODEXo0N. 1T M 199

T RO KRG XU OO O ORNIDDOUNNU U ROC KOOSO XXX KCCOOU00,. 1 DV 202

T X K000 X XXX RICGU XXX NDU XU RCUCOOUI, 1 OW 203
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

4. Programming Instructions

15 14 13 iz 11 10 g 3 7 [ 5 £ 3 2 1 [+
4usssntassas: L L P +a " S S A + *. +. m——— L - tmm—— +
I T X000 OO XU LR RGO X XOCUOUUGUOCGOL U RIOCOO0COOCOULONOOCOOODCOUOOUOXXXX, T
1 + A W + + + + + - - * + + #mmmmat +
PO P 3¢5t P e eh b o ittt i v ettt et b bt b tdebs b bivesttbeiirbisdieiiiovebotitibosittiobibioisvitiridh
1+ + + + + + e e J S—— + + + + * * + -+ +
PO 4 46300t b o tobriedtio sttt et bbbt pbvit ittt bttt bobesttbistiobbvotdttitiiiterittiisscisieedhi
I eccaadaueou +. + +. +. + + + + drreneta Feammat +. +
FRN R ¢ et Pttt bbbt Pttt bitibntbibes b bbev sttt tatettbstit sttt id st iiiteit s tidiv bttt sibiilbs il
+ + + + + + + Fomemmt + 13 + +, ehuemant + -
Con-1 1 DAC 1 contents Bisplay I
tents I+ + * + - + SRS + + - + " + U
of thel I DAC 2 centents Manipulated variable {current setpoint) I
outputsl + + +- Aomemm + + + + + + * + o ——— + + -
I 1 DAC 3 contents Measuring point output (formeriy DW218) I
-------- D L e *. L2 * +*. +. + b *. *. P mm =P ————
PR RSP et ert ittt sttt b et bbbttt oo bt ibe st bttt bitretitiotbbvabiattettspdbtiiottinetitessy
1 +. *. +. + - - * o+ -+ Fommn e, - o o P o +
I T XX000COCOCOOCOOOO K UOCOO XU LCOCL O X IUOCEX IO COOCCOO UK XOUOODOOUKX XXX XXX, T
I -+ - > -+ * . -+ -+ -+ -+ 2 P tm———— - ——— A e o o ———— +
PR R S FEEe e i biidabieiiteitit i nbit et sttt tiiitiobteibttbtbistetibitttbibsribieretevititiisstibi
1 + +. +. *, + + +. -+, *. . - +* - -, s atesaswt
SRR G H et b b bRt b bt bt bbbt bttt et bt bbb it b bbe bbbt bo st tbsRittttodiibettiittised
Internal+ * + * * - + + + + + o+, * + + + +
JUN A b b o b b babliti bbbttt oot bdobi b bbb ettt bobbrdtibbbibibtbvbtittbobbbtibitberttibitieabbiiiti
warking +- *. - - *. - - +. + * -+ N S S— b —— dmmm—— +

area 1 A0000000OOO0CU I OXOOCUUUONOOOOUCOUCOOOU O XXX IOOCOOLOUCUOGURCR X XK XXX UV, T

I

- 2
BN 630420 bt dthbet b it i st o bbb ettt t bt bbabeeb it s tbtitoditettdoisttdibitdastisiiohiititsln

I e + Hrmmmnbenmnnt + + + + + + + - -+ + + +

T 1 ORI KRR IR X KON OO XXX OO KRS KOG XXX XX T

I + + + + + + + + + + + + + + Hammeet +

I 1 mmnmmmmmmummmmmmuuxmmmxmm 1

+ + + - " + + + +. + + + - + + + "

Bit I 81t variable word 1 Outputs 1
variables+- » + + + +. - . . + + termrmbmmnm b e m b -t mm——
I 1 Bit variadle word 2 outputs 1

I O OO U UCOUUCOUUOOOCINCOIO X XXX XL X IRIC KIS IIIELAXNS, 1

I 1 Heasuring point 1 Actual value primary controlier 1

I -+ -+ e e . 'y e . e 'y e . . ey . - -

1 1 Measuring point 2 Setpoint primary costroller I
R e + Hormm e Famm e bemenat + - + +

I 1 Measuring point 3 Controller deviation primary controller I

~ + + -+ +. +. -+ +. + - - - + -+ - +, +
of the I Measuring potnt 4 Controller value primary comtroller I
Deasyr- + + + + + * > + + + . + *: - + + 4
irg I Measuring point 5 Correction value araature current 1
points + - + * + + + + + + +. £ - - - -
1 1 Measyring point 6 Brake current 1

I +. L L ] +. +. +. +. L e e L o R N b Lt~ DEETSY

I 1 Measuring point 7 Acceleration compensation 1

1 +. + + *, *. ¥ S -—. B L o e S S S "

I 1 Meascr ing point 8 Flux PHI I

Data

word

address

I

L

Dw 204

DW 205

Dw 206

0w 207

Dw 208

Ow 209

Dw 210

bW 2131

bw 212

Dw 213

0w 214

DM 215

o 216

Dw 217

- W 218

DW 219

oW 220

Dw 221

223

W 224

0w 225

OW 226

W 227

Dw 228

Dw 229

oW 230
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

Data
word
address
15 14 i3 12 11 10 9 B 7 6 5 4 3 2 i 0 I
1. + + + + + - + + + + bmmmet e L
1 1 Beasuring point 9 Current setpoint I Dw 231
1 + + + + +. o+ + + * + + + + Frmmeteunsstanenah
I 1 Measuring point 10 Controller output secondary controller . I w232
I [ TE— L N— e mmmabennnntiassabamnnntasenatocaaata +. +. +. - + + + +
I 1 Measuring point 11 Controller deviation secondary comtroller I oW 233
I e Fommmn- Femmme Yonnan L CT T - e i e + - +. + -+ -+ - * *
1 1 Measuring point 12 Actual speed I W2
I 1 Measuring point-13---Actual-arEature-ELPPent--+ + + + + + + o fusPW-235-+-——-- +
1 - * - - + + + + + + + + + + - + +
1 1 Measuring poiat 14 Setpoint after ramp generator I oW 23
1 +. +. — -+ - e -+, + +. - + +. + +. +. + -
I I Measurtng peint 15  Diameter I oW 237
I s - e - 'y Y - e e e +. . . -+ n 'y Y
Contentsl Measuring point 16 Velocity I W23
of the + + + + + + + + + + + + + + + +eommant
seasy- I Measuring point 17  Setpoint before ramp generator I DW 235
TOl Ao b bt e L
point I Measuring point 18 Field current 1 oW 240
I+ - + + + ' + + + + + + + + + ok .
11 Measuring point 19 Tesperatore 1 D241
I+ - + + + + + + + + + + + > + -+ +
I 1 Measuring point 20 Sum setpoint 1 DM 242
) + - + + + +* + + + + + + + + + +
I 1 Measuring poist 21  Actual speed display I Dw 243
1 'y 'y 'y . . . e . ey - e & e 'y - o+ -+
I 1 Measuring poiat 22 Measured poinT output I OW 244
I et + + + + + + + + + + - * -+ + +
I 1 Heasuring point 23  Sum I DW 245
3 . - . s e, A 3 y . e Y o, e e A o e
I 1 Measuring point 24 Difference I DW 246
I = + - - + + + + + + + + + + + +* +
I 1 Measuring point 25 Product I oW 247
I + + + + + -+ + - + + + + + + + + +
1 1 Measuring point 26 Quotient I oW 248
I =+ + -+ +* * -+ * +* + + * + * + + e
I 1 Measuaring point 27  Absolnte valye T DM 249
1 + + - + + * + + + + + - +- - + + +
I I Measuring point 28 Reciprocal value 1 DM 250
1 + . - - - - . + " " . +- + - PR
I I Messuring point 29 *(-1) ' T 251
I 1 Ackpowledgement word for speed controller I Dw 252
I -+ - - e e Y e . s o e e - 4 - e -+
Status I Status word for speed controller I M 253
bytes + + + + + + + + + + + + + + + + -
for I Acknowledgement word for position controller I Dw 254
m &+ .y b .y ., . . . - . 'y e e 'y 'y - . -+
1 1 Status word for posttion controller 1 BW 255
-------- tmnmmmtssssstncscatransstoceestea v+ L4 *. 4 *, +. + b o *, +
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4. Programming Instructions

4.12 Description of the Drive Controlier Structure with Self-Optimization (DRS)

Data
Controller mnagemsnt worcd
address
15 14 13 12 11 10 ] 8 7 [ 5 é 3 4 1 0 H
+ +. o wm +. mmtmmmsmtanmsatiemn o ———— +. —tmmm—— + - watmm e — ¥
I RBY I D 7
Controller management bit RBV = 0 : Controller is not processed
= 1 : Controller is processed
Cata
Configuring switch word
address
15 14 13 12 11 10 ] 2 7 ] 5 4 3 2 1 9 i
+. +. * +. *. +. +. + - o+, * atmam—- S ST L Te— oo oo -+ ¥
ST (-1} I 5T16 S16.1 S516.2 S16.3 S516.4 516.5 S16.6 S16.7 $16.8 $16.9 1 Dw 3
ST {C) I Sl.1 ST2 T4 S11.)1 ST11 $5.3 S9.2 S¥9 S76 ST7 S8.2 S58.1 S&.3 ST S10.1 ST3 I DW 35
ST (1) I S54.1 510.2 510.3 S1l.2 STi4 ST13 §T15 ST17 $4.3 ST12 S15.1 510.4 S9.1 55.4 54.2] DW 36
Abbreviation Branch Meaning
DW 34: ST 16 16 Arithmetic
' S 16.1 16 Sum
S 16.2 16 Difference
S 16.3 16 Product
S 16.4 16 Division
S 16.5 16 Absolute value
S 1l6.6 16 Reciprocal value
S 16.7 16 *(-1)
S 16.8 16 Comparator
S 16.9 i6 Invert result of comparison
DW 35: s 1.1 01 Inversion
ST 2 02 Friction
sT 3 03 Actual velocity
ST 4 04 Loop gain
ST 6 06 Setting-up speed
ST 7 07 Creep speed
ST 8 08 Speed setpoint
S 8.1 o8 Ramp generator
S 8.2 08 Filter
s 8.3 08 Actual value allignment
ST 9 09 . Position controller
S 9.2 09 Position setpoint selection
S 9.3 09 Scaler selection
§ 10.1 10 Actual speed subswitch
ST 11 11 Armature current
5 11.1 11 Injection
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4. Programming Instructions

412 Description of the Drive Controller Structure with Self-Optimization (DRS)

DW 362 s 4.1 04 Diameter compensation
S 4.2 04 Field current monitoring
8 4.3 04 Conditionning
S 9.1 09 Actual value correction
] 9.4 09 Filter
S 10.2 10 Filter
S 10.3 10 "Expanded scale"
5 10.4 10 External pulse input
5 1i.2 11 Thermal monitoring
ST 12 12 Acceleration output
ST 13 i3 Limit value monitor 1
ST 14 14 Limit value monitor 2
8T 15 15 Measuring point output
5 15.1 15 Filterng
ST 17 17 Speed controller self-optimization
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4. Programming Instructions

412 Description of the Drive Controller Structure with Self-Optimization (DRS)

bw 180

DW 181

Input bit variables

15

-

14 13 12

* +- +

Data
word

address
11 10 g B 7 [ 5 4 3 2 1 0 1

+ + + 4 + -+, -

I BIT
13.1

*-

REL REL REL
1.1 6.1 7.

+ + -

- - - - - ¥

BIT I DW 180
8.7 1

REL REL REL REL REL REL REL BIT BIT BIT BIT
3.2 82 81 %1 2.1 52 431 &1 5.1 85 8.6

- - * . +. -+ -+ -,

I REL

BIT REL REL

- + . Y

REL REL BIT BIT BIT BIT BIT

I DW 181

I8.4 8.8 151 16.1 0.1 8.3 17.1 17.2 17.3 17.4 17.5 I
Abbreviation Branch Meaning
REL 1.1 01 Brake enable
REL 2.1 02 Friction enable
BIT 3.1 03 Integration enable
REL: 3.2 03 Initial value switch for integrator
REL 4.1 04 Enable startup
BIT 5.1.RF 05 Controller enable speed controller
REL 5.2 05 Enable startup speed controller
REL 6.1 06 Setting~up speed
REL 7.1 07 Creep speed .
REL 8.1 08 Setpoint switch (speed)
REL 8.2 08 Setpoint enable (speed)
BIT 8.5.HQOE (08 High ramp-up generator
BIT 8.6.TIE 08 Low ramp-up generator
BIT 8.7.AUT 08 Automatic -"-
BIT 9.1.RF 0§ Contreller enable position controller
REL 9.2 - 09 Setpoint switch (position)
REL 8.3 08 Setpoint switch: analog/digital setpo
REL 8.4 08 Isolated mode
BIT 8.8.NUL 08 Ramp-up generator: output zero
REL 10.1 10 Enable startup value
REL 15.1 15 Measuring point output
REL 16.1 16 Comparator enable
BIT 17.1.P0S 17 Enable positive acceleration directio
BIT 17.2.NEG 17 Enable negative acceleration directio
BIT 17.3.LAG 17 Position monitoring ?
BIT 17.4.0PT 17 . Start speed controller self-setting
BIT 17.5.UEB 17 Transfer of parameters
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

Output bit wvariables

Data
word
address
i5 14 13 12 11 10 9 B 7 6 5 4 3 z 1 0 1
+ + + + + + - + + + + + + + + + + v
IBIT BIT GM GH - GH GH 6N I BIT BITI DwW 220
ISUE-L PUE+L I13.6 13.5 13.4 13.3 13.2 13.1 [ 16.1 1111
+*: + + + + + & o+ +* +. +. + - -+ PR W—)
I BIT BIT B8IT BIT B8IT BIT BIT BITI I W22
I5UE- 5UE+ 14.6 14.5 14.4 14.3 14.2 14.11 I
Abbreviation Branch Meaning
DW220: BIT YUE-L 09 Lower limit position controller
BIT SUE+L 09 Upper limit position controller
BIT 11.1 11 Thermal interrup
BIT 13.1 13 Response Limit 1 Limit monitor 1
BIT 13.2 i3 -t - 2 -r—
BIT 13.3 13 -"- -"- 3 -"-
BIT 13.4 13 -"- -"- 4 -"=
BIT 13.5 i3 -"- -"~ 5 -
BIT 13.6 13 -"- -"- 6 -"-
BIT 16.1 16 Result of comparison
DW221 : BIT 5UE- 5 Lower limit speed controller
BIT SUE+ 5 Upper limit speed controller
BIT 14.1 14 Response Limit 1 Limit monitor 2
BIT 14.2 14 -"- -"- 2 -"-
BIT 14.3 14 -"- -"=- 3 -"-
BIT 14.4 14 -V ~"- 4 -"-
BIT 14.5 14 -"- -"- 5 -"-
BIT 14.6 i4 -"- -"- 6 -"-
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412 Description of the Drive Controller Structure with Self-Optimization (DRS)

Status word for speed controller

Data
word
acddress
1
i

dmm et * - + +. + + + +

- PO +. - ¥

YORD YUSD SOGD SUGD IOMD IuwWD I08D IUGDI DW 253

LTS 2

[ SR S e e PYRRSIE PRI B e L

YOGD: = 1 ---> Upper control limit exceeded
YUGD: = 1 ---> Lower control limit exceeded
SOGD: = 1 ---> Speed setpoint exceeding upper limit
SUGD: = 1 ---> Speed setpoint exceeding lower limit
IOWD: = 1 ---> Actual speed exceeding upper warning limit
IUWD: = 1 —--> Actual speed exceeding lower warning limit
I0GD: = 1 ---> Actual speed exceeding upper danger limit
IUGD: = 1 —---> Actual speed exceeding upper danger limit
Status word position contreoller
faten-
Wort-
Adresse
I
I
e o -, s ey e e . e e, . A > 4. . e - l"
YOGL YUEL SOGL SUSL IOWL TUWL 106L IUGLI DM 255
YOGL ¢ = 1 ---> Upper control limit of the position controller
YUGL : = 1 ---> Lower control limit of the position controller
SOGL :+ = 1 ---> Position setpoint exceeding upper limit
SUGL : = 1 ---> Position setpoint exceeding lower limit
IOWL : = 1 ---> Actual position exceeding upper warning limit
IUWL : = 1 --~> Actual position exceeding lower warning limit
IOGL ¢ = 1 ---> Actual position exceeding upper danger limit
JOGL @ =1 ==->

Actual position exceeding lower danger limit
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5. §5-CPU <——> IP 252 Communications

The IP 252 intelligent input/output moduie is capable of exchanging data with the control CPU via the backplane bus.
For this purpose, the CPU <—>IP 252 connection must be estabiished on both sides of the interface.

— On the |P 252 this is done by assigning a page no. 0 to 254. Using the “COM REG” or “COM 252" operating system (Sections

6 and 7), the page no. can be entered in the “Info” functionin the “SYSID” submenu. This page no. is also referred to as the inter-
face no. “SSNR".

— The connection {o the IP 252 on the CPU side is established by the data handiing blocks, which are called in the STEP 5 user pro-
gram and initialized with the refevant SSNR.

The standard function block FB:STEU, which calls the data handling blocks internally, is described in Section 5. This FB:STEU is
used for high-speed data exchange of defined data. Knowledge of the data handling blocks is not required for their use.

Expanded means of communication (exchange of random parameters between the CPU and IP 252) are described in Section 5.2.

in these cases, the data handling biocks are used direct. in Section 5.2.7 there are relevant exampies to accompany all the possi-
bilities described.

Note:
1) The data handling blocks (standard FBs) must be ordered separately for the S5 135U (R processor) and S5 150U programmable
controliers. In the case of the 55 115U, they are part of the operating system.

2) Section 5 describes the methods of communication between the IP 252 and the S5 CPU. Here aiso, a distinction is made at cer-
tain points between the

DR/SRusersubmodule (MLFB: 6ES5 374-0AAT! or 0AA13)
or DRS/SR usersubmodule (MLFB; 6ESS 374-0AB11)
The text and examples are marked accordingty.

5.1 Standard function block FB:STEU

The FB:STEU is a standard FB for data exchange between the S5 CPU and the |P 252. There isa STEP 5 standard FB for each of the

controller structures available on the IP 252, i. e. “Drive controlier (DR)” or “Drive controller with self-setting (DRS)” and “Standard
controller (SR)":

DRund DRS : FB100 (Mame: STEU:ANT)
SR : FB101 (Name: STEU:STD}

The function blocks FB 100 and FB 101 implement the following functions:
—Transfer of setpoints to the IP 252 closed-loop control module
- Enabling or disabiing of the controlter branches and the structure branches
-~ Setting of overflow identifiers
— Recognition of limits
- Recognition of parameter assignment errors
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5. 85-CPU <———> IP 252 Communications

5.1 Standard Function Block FB:STEU/FB 100

511 Function block for drive controller structure FB:STEU:ANT

Overview

I L1}

| Flag bytes 1 u
FB 100
|

| “STEU:ANT*

| Data handling blocks | "

Function description:

As shown in the overview, communication between the PC and the IP 252 in drive control systems is carried out by function block
“STEU:ANT". This function block is used for exchanging the most important parameters.

Flag bytes are used as the transfer area for the data to be transmitted or received.
During the actual data transmission/reception, the data handling blocks which consist of standard function blocks are called up

specificaily in the "STEU:ANT” function block and carry out the data transmission via a dual-port RAM interface (#). These data
handling blocks need not be initialized by the user.

Functions:

FB:STEU:ANT

— Transfer setpoints to the [P 252

— Enabling and disabling of controllers and structure branches
- Enabling and disabling of setpoints and actual values

— Transfer of overflow identifier bits

— Detection of limiting values

— Detection of incorrect parameter assignment

(%) Communication intertace of the IP 252 for the CPU (1K — agdress range with 8-bit data width).
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5. $5-CPU <-—> 1P 252 Communications

5.1 Standard Function Block FB:STEU/FB 100

Calling up the function block

Graphical representation: List representation:
FB 100
:JUFB 100
—=— | DBENR i NAME :STEU:ANT
l PAFE |——- DBNR
———1 SSNR | SSNR : KF
i | RENR :
VARS
———i RENR 1 VARG
| ] VAR3
—==1 VARS8 I DEO
| | DE2
-—-—1 VAR9 | DAD
! ! DA1
—-—=1 VAR3 I DA2
| ! PAFE
-——{ DE QO Da 0O |—
1 |
-—~| DE 1 DA 1 | =——
! !
-~=1 DE 2 DA 2 |——

Description of the parameters

Name  Type Data Description Note
DBNR B — Data blockno. DWO0-12 used, afterthat data transfer area
SSNR D KF Interface no. Pagenc.setonthetP
RENR | BY Controlier no. 8 controller nos. and task assigment
VARS I w Speed setpoint Branch 8 of the structure
VARG i w Position setpoint Branch 9 of the structure
VAR3 | w Starting value circumferential speed Branch 3 of the structure
DEO I BY “Relay 0" of the structure —
DE1 t BY “Relay 1" of the structure —
DE2 l BY "Relay 2" of the structure —
DAO Q BY "Relay 3” of the structure _
DA1 Q BY “Relay 4 otthe structure —
DAZ2 Q BY "Relay 5~ of the structure -
PAFE Q Bl Parameter{ault _
Parameter assignment
DBNR — DB3-DB255
SSNR — KF=0-254
RENR — BY

KF= 11— 8Datatransfer/reception PC<->IP

KF= 11—~ 8Datatransfer P==>PC

KF = 2128 Data transfer PC==>IP
VARE — W (FW,DWetc.) KF = +~10000
VAR — W “ - KF = +—10000
VARE — W .o KF = +-10000

NOTE: During the “transmit” job (data transfer) the assignment of the outputs DAD, DA1, DA2 is irrelevant.

During the "receive” job (data reception) the assignment of the inputs VARS8, VARS, VAR3, DEQ, DE1, DE2 is irrelevant.
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5. $5-CPU <——> IP 252 Communications

5.1 Standard Function Block FB:STEU/FB100

DE 0 — “Relay 0” of the structure

Switch-overto direct tensicn control (branch 5)

Bit 7 6 5 4 3 2 i i
Structure Bt Rel Rel Rel Rel Rel Rel Rel
Brech 31 11 61 74 31 82 81  9f fortheDRstructure
Structure  Bit Rel Rel Rel Rel Rel Rel Rel
Banch 31 1t &1 71 32 82 81 91 fortheDRS structure  #
Rel9.1 Setpoint selector cuter locp controller Rel7.1 inching speed enable
0 - specified from PG 0 - disable
1 —specified from PC 1 —enable
Rel81 Setpoint selector speed controller Rel6.1 Setting up speed enable
0 - specified from PG 0 —disable
1 —specified from PC 1-enable
Rel8.2 Setpoint enable speed Rei11 Braking enable
0 - disabled : 0—no braking
1-enabled 1 = braking
Rel3.1* Starting value for integrator Bit3.1 Enable integrator
or 1 - specified from PG 0-nointegration
Rei3.2** TO —calculated value { —integration
DE 1 — “Relay 1" of the structure
Bit 7 6 5 4 3 2 i 0
Structure  Rel Rel Rel Bit Bit Bit Bit Bit
Branch 21 51 &8  9RF 5RF  8HOE BTE gLOf | OrtheDRstucwre s
Structure  Rel Rel Rel Bit Bit Bit Bit Bit
Branch 21 52 41  OIRF SIRF  B3HOE 86TE 87AuT | orteDRSstucte s
BitB.LOE*  Ramp-function generator reset Rel5/@
or 0—inoperational 0 -speed control
Bit8.7 AUT** 1-—operational 1 —-tension contro!
Bit8.TIE* “Lower” ramp-function generator Rel41 Loop gain
or 0 —inoperational 0 — structure-dependent
Bit8 6TIE** 1-cperational 1—start-up loop gain
Bit8.HOE*  “Higher” ramp-function generator Rel51* Start-up enable
or 0 —inoperational or 0 — structure-dependent
Bit8.5 HOE** 1 —operational Rel5.2** 1 - specified from PC
Bit5.RF* Speed controlier enable Rel21 Friction enabie
or 0~ disabled 0 - disabled
Bit51RF** 1—enabled 1~ enabied
Bit9.RF* Quterloop controller enable
or 0 —disabled
Bit91RF** 1—enabled
DE 2 — “Relay 2" of the structure
Bit 7 6 5 4 3 2 1 0
Structure O 0 0 ] ] 6 Rel Rel
Branch 01 83 for the DR structure *
Structure  Rel it Rel Rel 0 0 Rel Rel
Branch 84  8SNUL 151 16 01 83 fortheDRSstructure  w
Rel8.3 ADC/specification Rel151 Enabling of the measuring point output
0 — setpoint specified by ADC 0 —inhibited
1 - setpoint specified by PG/PC 1 —free
Rel 10.1 Actual speed value selector Bit8.8NUL
0 — structure-dependent 0 —ineffective
1 —specified from programmer 1 —effective
Rel 16.1 Comparison function enable Bitg8.4 Isolated operation

0 - comparator inhibited

1-comparator enabled

*Setpoint 1o 0% ~ ramp-function generator

0 - setpoint of branch 8 transmitted at branch 5

1 —isolated operation for branch 8




5. S5-CPU <——> IP 252 Communications

51 Standard Function Block FB:STEU/FB100

DA 0 — “Relay 3" of the structure

Bit 7 6 5 4 3 2 1 0
Structure Bit Bit Bit Bit Bit Bit Bt Bit
Branch  OUE- SUE+ 126 125 124 13 122 12 forthe DRstructure  #
Structure Bit Bit Bit Bit Bit Bit Bit Bit
Branch  OUE~ OQUE+ 136 135 134 133 B2 131 forthe DRS structure =«

Bit 12.1 to bit 12.6 on the AR and bits 13.1 to 13.6 on the DRS are the limit monitor bits of iimit monttor T (GWM 1)

When the bit is set, the corresponding limit value from branch 12 of the structure has triggered.

Bit9.UE+ Upper limit position controller Bit 9.JE— Lower limit position controller
0 - no overflow 0 - no overflow
1-overflow 1 —overflow

DA 1 — “Relay 4" of the structure

Bit 7 6 5 4 3 2 1 0

Structure 0 0 0 0 0 0 0 Bit forthe DRstructure  »

Branch 11

Structure @ 0 0 0 0 0 Bit Bit

Branch 81 11 forthe DRS structure

Bit 11.1 When the bit is set, the thermal annunciator in branch 11 of the structure has triggered.
Bit 16.1 flags the result of the comparison function in branch 16.

DA 2 — “Relay 5” of the structure

Bit 7 6 5 4 3 2 1 0
Stuctre Bt Bt Bt Bt  Bit Bt Bt Bt
Branch SUE- 5UE+ 136 135 B4 B3 B2 Bl forthe DR structure
Stuctre Bt  Bm Bt Bt Bt Bt Bt  Bit
Branch  SUE- SUE+ W6 M5 W4 W3 142 11 forthe DRS structure =

Bit 13.1 to bit 13.6 are the limit monitor bits of limit monitor 2 (GWM 2}

When the bit is set, the corresponding fimit value from branch 13 of the structure has triggered.

Bit 5.UE+ Upperiimit speed controller Bit 5.UE— Lower limit speed controller
0-no overfiow 0—no overflow
1-—overflow 1—overilow

PAFE — Parameter error
When the bit is set, the execution of the function bicck is discontinued.

Conditions

The data block specified at input “DBNR” (DB No. 3 . . . 255, length atieast 12DW, free for user from DW13) must be present in the
memory of the programmable controller. The page frame No. must be selected on the IP 252 before start-up via a programmer.
Selection via the “info” function, submenu “SYSID”.

If one wants to observe the task execution (“TRANSMIT” or “RECEIVE” data}, this is possible via the corresponding status word
(ANZW) or the error byte (PAFE) of the data handling blocks. See “Technical Specifications”!
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5. 8§5-CPU <——> Communications

5.1 Standard Function Block FB:STEU/FB100

Program structure

T —— FB 100

t I E L L T L

! i +=2> | STEU:ANT | cerasemensa DBx

| i | I | +oemaw . CONTROL . cesssamans
1 I ! § | = e - R . -
l H i | | ot - . - .
| | | ! | m———— ssssemmasaa - .
i | i ! | . -
i I i ! ! . a
l L l ! I f sesssmrannas - .
I O I I } i Fm————, SEND - . .
! |G I ———— + . e .
! c I I l | {—m——at . . - -
H | ! i i e Eessemem . -
i P H i H | - .
| R S O I ' . . .
- B | . .
[ R |-+ | | +——=>. CONTROL . - -
I A <=+ ! | ————— + - o lm———D, .
l M l I | | {=————+ - . - -
i ! | I [ e i L dsssanana . .
[ { | i ] - .
| ! | I i . .
1 i l I [ csmuareasea . .
| | { f I +-—=2>. RECEIVE . - -
i 1 } i | —— + .  Kmm———— .
[ I ! | | Lo + . . erasamn=cun
] I +—] i e

i I E T T P e T -
Start-up

Procedure:

— Select the transfer block no. on the corresponding IP 252 with the programmer using the “COMREG” or “COM 252 operating

system. .

- Structure and assign parameters to the required control ioop

— Transfer FB:STEU:ANTfrom PG to PC {withthe S5 135U, R—procéssor, blocks FB 120, FB 121 and FB 123 must also be transferred)

— Insert an absolute cal! to FB:STEU:ANT in organization block OB 1.




5. 85-PU <———> IP 252 Communications

5.1 Standard function block FB:STEU/FE100

Technical specifications of FE100 (STEU:ANT)

S5 115U 8§5 135U (R processor) | S5150U
Library No. P71200-S1100-A-1 P71200-89100-A-1 P71200-S4100-A-0
Block length 221 words 224 words 222 words
Calliength 21words 21 words 21 words
Execution time:
941:18.5ms
Data “SEND” 842:11.5ms approx.4.2ms approx.4ms
943: 8.0ms
941:14.5ms
Data “RECEIVE” 942:10.0ms approx. 3.8 ms approx.3.7 ms
943: 6.5ms
Data “SEND” and 941:25.0ms ‘
) . 942:17.5ms approx.6.5ms i approx.5.6ms
RECEIVE 843:12.0ms :
Funection blocks called
Data handling block “SEND” 244 120 180
Data handiing block “RECEIVE” 245 121 181
Data handling block “CONTROL" 247 123 ! 184
Flags, timers, counters used
“Send” job FB200 to FB208 FB20010 FB208 FB243 to FB253
“Receive” job FB209 to FB211 FB208to FB211 FB197to FB189
FB254 to FB255
FB213 FB213 oFb242

Monitoring the job sequence:
ANZW job“SEND"

DWS8 inthe D-DB

DW8 intheD-DB

DW8 inthe D-DB

job “RECEIVE” DW10in the D-DB DW1Ginthe D-DB DW10Qinthe D-DB
PAFE job “SEND" - FB212 FB212 FB253
job “RECEIVE” FB213 FB213 FB255
Nesting depth 1 1 1

Details on ANZW and PAFE can be found, if required, in the data handling block specifications.
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5. §5-CPU <——> IP 252 Communications

5.1 Standard Functions Block FB:STEU/FB 101

5.1.2 Function block for standard controller structure FB:STEU:STD

Overview
i I
| PC i
[ !
I n
t L1}
i Data words | "
- FB 1D1
|
| «STEU:STD=»
I Data handling blocks i "
] " .
E "
| l
i Ip 252 |
] I
Function description:

As shown in the overview, communication between the PC and the [P 252 in standard control systems, is carried ocut by function
block "STEU:STD*. This function block is used for data communication in both directions in the “Standard” controller structure.

Flag bytes are used as the transfer area for the data to be transmitted or received.

During the actual data transmission/reception, the data handling blocks which consist of standard function blocks are called up
specifically in the "STEU:STD” function block and carry out the data transmission via a dual-port RAM interface ().

Functions: .

FB.STEU:STD
— Transfer setpoints to the iP 252

— Enabling and disabling of controllers and structure branches

Enabling and disabling of setpoints and actual values

Transfer of overflow identifier bits

Detection of limiting values

Detection of incorrect parameter assignment

(%) Commurication interface of the IP 252 for the CPU (1K — address range with 8 bit data width). .
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5. $5-CPU <— IP 252 Communications

5.1 Standard Function Block FB:STEU/FB 101

Calling up the function block

Graphical representation: List representation:
FB 101
JUFB 101

———1| DENR t NAME : STEU:STD

i PAFE | ~—m DBNR -

SSNR : KF

—_— SSNR | RENR :

! | VAR3 :
== | RENR ! DEO

! 1 DE1

—— DAO

-——1 VAR3 } DA1

i ! PAFE
-——1 DE O DA O |~=-

t 1
-—=1 DE 1 DA 1 |-

Description of the parameters

- Name Data Type Description Note
DBNR B —_ Datablockno. DWO-12 used, after that data transferarea
SSNR D KF Interface no. Pageno.setontheiP
RENR | BY Controllerno. 8 controller nos. and task assignment
VAR3 | w Setpoint Setpoint branch
DEO 1 BY “Relay 0” of the structure —_
DE1 i BY *Relay 1” of the structure —
DAO Q BY “Relay 2" of the structure —_—
DA1 Q BY “Relay 3“ of the structure -
PAFE Q Bl Parametererror —_—
Parameter assignment
DBNR -— DB3-DB255
SS5NR — KF=0-254
RENR — BY
KF= 1~ 8Datatransfer/reception PC<—>IP
KF = 11 =18 Data transfer P ==>PC
KF = 21 -28 Data transfer PC==>IP
VAR — W (FW,DWetc.} KF = +-1000¢

NOTE: During the "transmit” job (data transfer) the assignment of the cutputs DAD, and DA1 is irrelevant.
During the “receive” job (data reception) the assignment of the inputs VAR 3, DEO and DE1 isirrelevant.

DE 0 — "Relay 0* of the structure

Bit 7 ] 5 4 3 2 1 0

Structure Bit Rel  Bit Bit Rel  Bit Bit Bit
Branch 11RF 121 12.5T7 12JR 111 15TOT15.RF 1.5.HAI
1.2.RF 122
1.51

Bit 1.5.HAI Manua! input of the “step-action controller” function
1-manual input active
0~ manua! input inactive

Bit 1.5.RF Enabie bit of the “step-action controller” function
1 - enable controller, i. e. calculated value is output
0 - controlier disabled, i. e. zero is output

Bit 1.5.TOT Switch for selecting the input variables for the | component in the “step-action controller” function
1- dead band for the | component inactive
0 — dead band for the | component active
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5. 85-CPU <——> IP 252 Communications

5.1 Standard Function Block FB:STEU/FB 101

Rel 111 Automatic/manual operation switch-over in the
Rel1.21  “PID-controlier” or "step-action controller” function
Ref 151  0O—automatic operation

1 --manual operation

Bit 1.2.IR  Switch-over between ideal and real “PID controlier”
O—real PID
1—ideal PID

Bit 1.2.ST Bit for setting the manipulated variable increment in the "PID controlier function to zero
0—noeffect

1 - manipulaied variable increment is set to zero or the manipulated variable is held constant

Rel 1.2.2 Disturbance variable injection in the “PID controller” function
0 - not operational

1 —operational, i. e. disturbance variable increment is added to the calculated manipulated variable increment.

Bit 1.L.RF  Enable bit of the "PID controller” function
Bit 1.2.RF 1—enable controller, i. e. calculated value is output
0 - disable controller, i. e. zero is output

DE 1— "Relay 1 of the structure

Bit 7 6 5 4 3 2 1 0

Structure Rel Rel Rel Bit Bit Bit Bit Bit
Branch 23 32 31 1.5.BA 1.5.BZ 3.HOE3.TIE 3.LOE

Bit3.LOE “Reset” bit of the "ramp-function generator” function
0—no effect

1—reset, i. e. set the output value to zere and for 1/0 transition ramp to the last setpoint

Bit3.TIE “Lower” bit of the "ramp-function generator” function
0—no efiect
1— output of ramp-function generator negative (— 100%)

Bit 3.HOE “Higher” bit of the “ramp-function generator” function
0—no effect
1— output of ramp-function generator positiv {(+ 100%)

Bit 1.5.BZ Acknowledgement bit of the “pulse generator” function
0 —final CLOSED position not reached
1 —final CLOSED position reached

Bit 1.5.BA Acknowledgement bit of the “pulse generator” function
0— final OPEN position not reached
1 -~ final OPEN position reached

Rel 31 Setpoint selection
0— PC setpoint operationai
1— "setpoint sequence” function operational

Rel 3.2 Setpoint enable
1—setpoint branch enabled
0 — setpoint branch disabled

Rel2.3 Start-up enable
0~ actual value branch enabled
1 - actual value at start-up operational
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5. 85-CPU <——> IP 252 Communications

5.1 Standard Function Block FB:STEU/EB 101

DA 0 — "Relay 27 of the structure

Bit 7 6 5 4 3 2 1 0

Stucture Bit Bit Bit  Bit Bit Bit Bit Bit
Branch 14.PP 14NP5E 55 54 53 52 651

1.5.0PEN1.5.CLOSED
Bit 5.1— Limit value bit of the “limit monitor 2* function
Bit5.6 0 - corresponding limit value not viclated

1 —corresponding limit value viclated

Bit 1.5.AUF Binary output "open” of the "pulse generator” function 0/1

Bit 1.52ZU Binary output “close” of the ”pulse generator” function 0/1

Bit 1.4.PP Binary output " positive pulse” of the “on” — " off” output function 0/1

Bit 1.4.NP Binary output "negative pulse” of the "on” — "off” output function 0/1

DA 1 — "Relay 3“ of the structure

Bit 7 6 5 4 3 2 1 0

Structure Bit Bit Bit Bit Bit Bit Bit Bit
Branch 1TLUE-1LUE+46 45 44 43 42 41
- 1.2.UE- 1.2.UE+

Bit43~ Limit value bits of the “limit monitor 1" function
Bit4.6 0 - corresponding limit vaiue not violated
1-—corresponding limit value viclated

Bit 1.1.UE+ Bit for upper limit of the manipulated variable in the “PID controller” function

Bit 1.2.UE+ 0 -not crossed
1-crossed

Bit 11.UE— Bit for lower limit of the manjpulated variable in the “PID controller” function

Bit 1.2.UE- 0 —not crossed
1—crossed

PAFE — Parameter assignment error

If the bit is set the execution of the function block is discontinued.

Conditions

The data block specified at input “DBNR” (DB no. 3. .. 255, length at least 12DW, free for user from DW13) must be present in the
memory of the programmable controller. The page no. must be selected on the IP 252 before start-up via a programmer. Selection

via the "Enquiry” function, submenu “SYSID®.

If one wants to observe the job execution ("TRANSMIT” or "RECEIVE” data), thisis possible via the corresponding condition code
word (ANZW) or the error byte (PAFE) of the data handling blocks. See “Technical Specifications*!
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5. 85-CPU <——=> IP 252 Communications

5.1 Standard Function Block FB:STEU/FB 101

Program structure

R — FB 101

I l -

I I +=>iSTEU:STD ! tsessasssns DBx

i | I { I +————2, CONTROL . srasveseans
I i ] ! | ——— . - C————— > .
i i { i | {———at . . . -
| 1 i i 1 e e essmann . .
l i | i ; . .
I ! l ! i - -
ot I T I ceienteeans . .
S T : +=——3>. SEND . ) )
¢ I I [ H | ~———— - am————— >. .
f C [ I I | {=—m—et- . - - .
i b 1 | I i F————— amevenen “ne - -
l R i H { { - -
A T ! . . .
1 G i i H ! cereasaesan - .
| R |—— | i +=mel . CONTROL . - .
l A 1<—+ | | re———— + . . e ———D, .
i M S S | Qe . . . .
i i b I H B ot AU . .
[ J ! ! | - .
| i I t l . .
I 1 1 I 1 messermenns . -
I I I I | +——=>. RECEIVE . . -
i i i | | m————— . K ———y .
l I I I | {=————+ - . tesnemsaas
i I+ i Fem——— e h e sawsans

{ H e I e I e I e 22 e

Start-up

Procedure:

- Select the page no. on the corresponding IP 252 with the programmer using the “COMREG* or “COM 252 operating system. .

Structure and assign parameters to the required control loop

- Transter FB:STEU:STD from PG to PC {with 55 135U, R-processor, blocks FB 120, FB 121 and FB 123 must aiso be transferred).
— Select data biock in the PC (DB3

~ Insert an absolute cail to FB:STEW:STD in organization biock OB1.

255, length at least 12 DW, remainder free for user)
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5. §5-PU <——> IP 252 Communications

51 Standard function block FB:STEU/FB101

Technicatl specifications of FB101 (STEU:STD)

§5-115U §5-135U (R-processor) S5-150U
Library No. P71200-51101-A-1 P71200-S9101-A-1 P71200-54101-A-0
Blocklength 179 words 183 words 182 words
Calllength 17 words 17 words 17 words
Execution time:
941:15.0ms
Data “SEND” 942:100ms approx.3.9ms | approx.3.8ms
943: 65ms
941:13.0ms
Data “RECEIVE” 942: 95ms approx.3.7ms approx.3.6ms
943: 60ms
Data “SEND” and 941:21.0ms
. . 942:155ms approx.5.6ms approx.5.4ms
RECEIVE 943:10.5ms
Function biocks called
Data handling biock “SEND” 244 120 180
Data handling block “RECEIVE” 245 121 181
Data handlingblock “CONTROL” 247 123 184
Flags, imers, counters used
“Send” job FB200 to MF203 FB200 to FB203 FB243 to FB250
“Receive” job FB204 to MF205 FB204 to FB205 FB198to FB199
FB25110 FB262
Data handiing blocks FB206 FB208 FB200 to FR242
FB207 FB207 toF8
Monitoring the job sequence:
ANZW job "SEND” Dws Dwsg Dws
job “RECEIVE” DW10 DW10 PW10
PAFE job“SEND” FB206 FB208 FBZ50
job “RECEIVE" FB207 FB207 FB252
Nesting depth 1 1 1

Details on ANZW and PAFE can be found, if required, in the data handling block specifications.
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5. §5-CPU <——> IP 252 Communications

5.1 Standard function block FB:STEU/FB 101

The following example describes initialization of the FB:STEU, PB 100 standard function block for the drive controller structure (DR
an DRE) an FB 101 for the standard controlier. Flag words are used in the first example, and in the cther example, data words of a

block are used. Error recognition is valid for the S5-115U only. The FB:STEU for the $5-135U/150U reserves other flag bytes which
can be found in the tables in Sections 5.2.1 and 5.2.2, if required.

FB2 LEN=138
SEGMENT 1
NAME :FORCE
0005 :A F 30.6 WAITING TIME FROM FB6 ACTIVE ?
0006 : BEC END IF YES.
0007 : KF-2233 KF-2233 = -22,33 % AS THE SETPOINT
0009 : FW122 TO BE TRANSFERRED TO THE IP 252
0002 s
000B :L.  KHO0608 THE FOLLOWING BITS AND RELAYS
000D +F FW128 ARE SET AS A RESULT:
000E : KB1 1.) BIT5.RF (CONTROLLER ENABLE) .
000F :T FB130 2.) REL 8.1 (SETPOINT FROM PC)
0010 : 3.) REL 8.2 (SETPOINT ENABLE)
0011 : 4.) SETPOINT NOT FROM ADC 6,
0012 : BUT PROGRAMMED
0013 : :
0014 :L  KB6 “6" TO FB 34 (=RENR), I.E. SEND
0015 :T FB34 AND RECEIVE DATA AT CONTROLLER
0016 : NO 6 OF THE IP 252.
0017 : THE FOLLOWING APPLIES IN GENERAL
0018 : FOR RERR:
0019 : MB34 = 1 ... 8 : AG <——= IP252
0012 : =11 ... 18 : AG ~——> IP252
001B : =21 ... 28 : AG ——-> IP252
001C : FB:STEU.ANT FOR THE DRIVE CON-
001D : TROLLER STRUCTURE OF THE IP 252.
001E : THIS FUNCTION BLOCK SENDS/RECEIVES
001F : DATA AND CONTROL/MESSAGE BITS
0020 :
0021 s .
0022 :JU FB100
0023 NAME :STEU:ANT
0024 DENR :  DB41 DATA DB FOR INTERNAL USE (1)
0025 SSNR :  EKF+4 PAGE NO. OF THE IP
0026 RENR :  FB34 JOB AND CONTROLLER NO (2)
0027 VARS8 :  FW122 VARS -> SETPOINT VAR 8.1 OF THE DR
0028 VARY : FW124 VAR9 -> POSITION SETPOINT VAR 9.1
0029 VAR3 : FW126 VAR3 -> VAR. START VALUE VAR 3.1
002A DEO :  FB128 >
002B DE1 : FB129 > > RETAYS AND BITS OF THE DR
002C DE2 :  ¥B130 > STRUCTURE
002D DAO :  FB131 >
002E DAl : FB132 > > MESSAGE BITS OF THE DR

 002F DA2 : FB133 > STRUCTURE
0030 PAFE : F 30.4 BIT IS SET IF E.G.
0031 : VARS8 > KF+10000 (= 100.00%)
0032 : < KF-10000 (=-100.00%)
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5. §5-CPU <—> IP 252 Communications

5.1 Standard function block FB:STEU/FB 101

FB2

0033
0034
0035
0036
0037
0038
0039
c03a
0038
003C
003D
003E
003F%
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
004a
004B
004C
004D
004E
004F
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059

M001

e 00 W B4 90 42 0

% 99 BE BE 09 BB 60 00 B4 40 S W UR B0 S5 00 B0 P4 40 W8 0B
0O ©C0O
dd

(LN TINE 1 BN 1 ] J

B

F 30.4
F 212.0

F 213.0
=M001
=M002

KB2
FBS5

LEN=138

ADDITIONAL EXPLANATION:

(1 THE DATA DB IS USED BY FB100
FROM DWO TO DW12.

IF DATA WORDS OR DATA BYTES ARE
USED INSTEAD OF FLAG WORDS OR
FLAG BYTES, THE DATA DB AB DW 13
SPECIFIED SHOULD BE USED (AND
EXTENDED ACCORDINGLY). THIS
DB NO. SHOULD THEN BE OPENED
BEFORE CALLING THE FB100.
(WITH "A DBXY")

(2) IN THE CASE OF RENR, A FLAG
BYTE IS SPECIFPIED HERE, THE
CONTENTS OF WHICH DECIDE WHICH
CONTROLLER NO. (1 TO B) OF THE

IP IS TO BE ACCESSED WITH THE
PAGE NO. SPECIFIED, AND WHICH OF
THE FOLLOWING IS TO BE DONE:

A) DATA FROM PC —-> IP 252

B) DATA FROM IP 252 —-> PC

C) BOTH

INITIALIZATION ERROR ?
SEND ERROR (FROM PC TO THE
IP 252 ?

RECEIVE ERROR (PC<-IP)

JOMP, IF YES

ERROR HANDLING: E.G.

MOVE NO. OF THE FB IN WHICH THE
ERROR OCCURRED TO FBS

(FLAG BYTE 5)
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5.1 Standard function block FB:STEU/FB 101

FB2

LEN=138
005A :
005B H
005C 2
005D M002 : EXAMPLE FOR FB:STEU.STD
005E : WITHOUT USING FLAG AREAS
005F z (EXCEPTION: INTERNAL FLAG
0060 : AREAS AND PAFE BYTE)
0061 :
0062 :Q DBA2 OPEN DB42, SINCE IT IS ALSO
06063 : USED HERE FOR ASSIGNING
0064 : PARAMETERS TO FB10Q1l.
0065 H
0066 :L. EKF+5577 KF+5577 = +55.77 % AS THE SET-
0068 =T DW13 POINT TO BE TRANSFERRED TO THE IP
0069 : .
006A :L KH8040 AS A RESULT, THE FOLLOWING RELAYS
006C T DW14 ARE SET ON THE STANDARD STRUCTURE:
006D : 1.) BIT RF (CONTROLLER ENABLE)
006E : 2.) REL 3.2 (SETPOINT ENABLE)
006F :
0070 :L KB23 SEND TO CONTROLLER NO. 3
0071 :T F¥B35
0072 s
0073 sJU FB1l01
0074 NAME :STEU:STD
0075 DBRR : DB42 DB FOR INTERNAL AND EXTERNAIL USE
0076 SSHER : KF+3 PAGE NO. OF THE IP
0077 RERR : FB35 JOB AND CONTROLLER NO.
0078 VAR3 : DW13 DW13 IN DB42 CONTAINS SETPOINT
0079 DEO : DL14 LEFT-HAND BYTE OF DWl14
007A DE1 : DR14 RIGHT-BAND BYTE OF DW14
0078 DAD : DL15
007C bal : DR15
007D PAFE : P 30.5
007E H ERROR OCCURED ?
007F :0 F 30.5 INITIALIZATION ERROR ?
0080 H o P 206.0 SEND ERROR ?
0081 :0 F 207.0 RECEIVE ERROR ?
0082 :
0083 H SEE ABOVE ¥OR ERROR HANDLING !
0084 sBE
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5. $5-CPU <——> IP 252 Communications

5.2 Use of the Data Handiling Biocks of the S5-CPU

*emmunication between the controllers and the $5-CPU takes place either with the help of the FB:STEU or direct via the data
randling blocks. The 55-CPU can both exchange data with the controllers and issue commands to the 1P 252.

f the FB:STEU only is used, data exchange will be restricted. ln Section 5.2, all methods of data exchange between the IP 252 and
he CPU are explained and are illustrated in Section 5.2.7 using STEP 5 programming examples.

Ihe principles of data exchange between the IP/CP and the CPU:

Ihe interface between the CPU and the IP/CP must generally be “synchronized” at the beginning, i. . in the restart organization
slocks of the CPU. The IP 252 does not require this synchronization internally. The IP 252 interface or the dual-port RAM should,
however, be synchronized for the foliowing reason:

After a power failure or a CPU error arising from the program, resumption of data exchange after a warm restart or cokd
rastart of the CPU cannot be guaranteed without synchronization of the |P 252.

in the example FBsin Section5.2.7, the IP262is synchronized as soon as the organization blocks OB20, OB21 and OB2Z have been
called. in these OBs the example FB9Y is called in each case for synchronization of the three interfaces (i. e. in the following
example: three [P 252s with the page Nos. 2,3 and 4). There is an explanation in FB99 of the waiting times before and after synchro-
nization which are required for restarting the 1P 252.

Note:

When exchanging data between a CPU and several IP 2525 in an S5 environment, the page nos. (interface nos.) of the |Ps must

not be identical, as this would result in a bus short-circuit. Exception: page no. 255, since the S5-CPU only has to “read” this page
no. but does not have to “write” it.

At the initial startup of the IP 252, page no. 255 is set for the above reasons. If itis now desired to transier data between the CPU
and the IP 252, a page no. 0 to 254 must be set for this purpose in the 1P 252.

This is done with COM REG or COM 252 by calling the »SYSID” function in the submenu of the “Info” form.The IP 252 can now be
accessed by the data handling block of the CPU via the page no. (interface no.) setin this way.

The STEP 5 programming examples detailed in Section 5.2.7 apply to the S5 115U programmable contraller. For the S5 135U (R pro-
cessor) and the S5 150U the “Caltnos.” of the data handling blocks must be changed according to the following table:

Datahandling FBNo.inthe FBNo.inthe FBNo.inthe
blocks _ SE15U $5135U(R) S5150 U
SEND 244 120 180
RECEIVE 245 121 181

FETCH 246 122 182
CONTROL 247 123 184

RESET 248 124 183
SYNCHRON 249 125 185

Note on data exchange in multiprocessor mode in the case of the §5 135V:

— Communication between one or several IP 252s and several R processors is possible, as outlined in the examples in Section
§.2.7. Several R processors may not access an P 257 with one and the same job no. in doing so, each interface may be synchro-
nized by only one (random) R processor. :
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5. S5-CPU <——> IP 252 Communications

5.2 Use of the Data Handling Blocks of the S5-CPU

The data handling blocks of the $5-115U, $5-135U with R processor and $5-150U programmable controllers called in the examples
enable the user {o monitor correct execution of the job in progress and respond to errors:

The job status word (ANZW) of the data handling block flags the job status to the user.

B 14 13 12 1" 1w 9 8 7 & 5 4 3 2 1 0
| <—free—> [ CPU/iPerror | | | | [ | ] | |

Enable/disable data block {0 = enabled, | = disabled) —I
Data being received
Data being transferred
Data transfer/receive running

Job complete with errors —

Job complete without errors — .

Job executing
SEND/FETCH enabled =0 -
SEND/FETCHdisabled =1

Handshake meaningful
RECEIVE disabled =0 ~
RECEIVE enabied = 1

Structure of the parameter assignment error byte “PAFE”:

7 & 5 4 3 2 1 0
| I | | Poo | o 1 o | l
Errorno.: Error =1
Noerror: =0
0 No error .
1-4 Source/destination parameter _

1 Range wrong
2 DB or DX do not exist
3 Range too small
4 Range does not exist
Job status word wrong
No. not assigned
Interface (p. no.} does not exist
Interface not ready
Interface overioaded
Interface reserved by other CPU
lliegal job no.
interface does not respond at the correct time
Other errors in the data handling block, such as

— missing data block call in the case of indirect agsignment of the parameters
SSNR, ANr, ANZW

MO®WP ®©n-~ND

Further details can be found in the descriptions of relevant data handiing blocks.
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5. 85-CPU <———> IP 252 Communications

5.2 Use of the Data Handling Blocks of the $5-CPU

5.2.1 Command: Conirol loop enable/disable

This command is used for enabling or disabling of cantrol loops on the IP. This command has the same effect as the enable/disabie
command from the PG (PG menu: “Operating mode™).

Calling up in the logic control program of the S5-CPU:
— SEND 10 {with data)
SEND 10 transfers a byte to the IP.

The byte has the foilowing format:

7 6 5 4 3 2 1 0

0: Controlloop disabled
® T 1: Controlloop enabled

L Control loop 1

Controlloop 8

See example FB3 in Section 5.2.7

5.2.2 Command: RUN/STOP mode of the moduie

With this command the P can be set to the STOP mode or to the RUN mode.
The command has the same effect as operating the switch on the IP or selecting the RUN/STOP command from the PG (PG menu:
“"QOperating mode”).

Calling up in the logic control program of the $5-CPU:
— SEND 19 (without data): moduie STOP
— SEND 20 {without data): module RUN
The parameters for the source type must be specified as “NN”.

See exampies FB6 and FB7 in Section 5.2.7.
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5. §5-CPU <——> IP 252 Communications

5.2 Use of the Data Handling Blocks of the $5-CPU

5.2.3 Data exchange with the control loops

5.2.3.1 High-speed data exchange of defined data

The “SEND 11 to 18” and “RECEIVE 11 to 187 jobs enable high-speed exchange of defined data between the CPU and the IP 252.

The length of time between initiating the job in the CPU and using the parameters on the iIP 252 is independent of the loading of the
processor in the {P 252,

The jobs correspond exactly to those used in FB:STEU (Section 5.1).

Direction S5-CPU to IP:

The data handling blocks “SEND 11 to 18" transfer data to the controllers 1 10 8.

Depending on the structure of the controller on the IP {drive controlier or standard controller) either 9 bytes or 4 bytes are transfer-
red. The meaning of the data bytes is given in Fig. 5.2.

Direction IP to S5-CPU:

The data handling blocks “RECEIVE 11 to 18" transfer data from the controllers 1 to 8.

Depending on the structure of the controllers on the IP {drive controller or standard contraller) either 2 bytes or 3 bytes are received.
The meaning of the data bytes is given in Fig. 5.1, .

The data handling blocks “SEND 11 to 18" and “RECEIVE 11 to 18“ are included in the user-friendly standard function blocks
FB:STEU/FB 100 for drive controliers
FB:STEU/FB 101 for standard controliers.

While the number of bytes transferred is fixed in the FB:STEU, itis possible in the example FBs 4 and 5 to send or receive only 1,2
etc. data words or bytes.

Data from a drive controller:

7| 6] 5|43 |21 0] ByTE

BIT [ BIT | BIT|BT|BT|BIT|BIT|BIT .

QUE- |9.UE+ | 126 | 125 | 124 | 123 | 122 | 123 0 l E‘:Jf::;‘;g
BIT 1
11

BIT | BIT | BIT | BIT | BIT | BIT | BIT | BIT 2

SUE- |5.UE+} 13.6 | 13.5 | 13.4 { 13.3 | 13.2 | 131

Data from a standard controller:

716 | 5143 21110 | BYTE

BIT { BIT { BIT{ 8T |BT |87 |8 ]8T

14PP{14NP| 56 | 55 | 54 | 53 | 5.2 | 51 .

Kl : l rsests

BIT | BIT | BIT | BIT | BIT | BIT | BIT | BIT

AUE-{I1UE+) 4.6 | 45 | 44 | 43 | 42 | 41 ;

12.UE-}1.2.UE+

Fig.51 <“RECEIVE 1110 18" (IP 252 — S5-CPU)
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5. S$5-CPU <——>> IP 252 Communications

5.2 Use of the Data Handling Blocks of the S5-CPU

Data sent to a drive controller:

7‘6[514]3|2L1|0 BYTE
HIGH 0 Increasing
L VARS1 — addresses
Low 1
HIGH 2
— VARG —
LOW 3
HIGH 4
— VAR 3.1 —
LOW 5
BIT | REL j REL | REL | REL | REL | REL | REL 6
31 111 | 81171 |31 |82} 81 ] 93
REL | REL | REL | BIT { BIT | BIT | BIT | BIT 7
21 | 51 : 5/9 [ 9.RF | 5.RF BHOE8.TIE |8.LOE
REL | REL 8
101 | 83
Data sent to a standard controlier:
7L6|514|3[2|1|0 BYTE
HIGH 0 Increasing
L VAR3Z1 — addresses
LOW 1
BIT | REL | BIT | BIT | REL | BIT | BIT | BIT
11.RFl 1.2.2 N.2.8TH.2.iR] 111 A5TOT) LSRF [1L5.HAl 2
12.RF 121
153
REL | REL | REL | BIT | BIT | BIT | BIT { BIT
23 | 3.2 | 31 |15BA|158Z|3HOE] 3TiE [3L0¢E 3
BT | BT Note: Both these bits (pushbuttons)
HAA: Manual input “Open”, and
LSHANLSHAZ - 4 HAZ: Manual input “ Close”
can be transferred to the [P 252 only with “SEND 11 to
18~ (Section 411.6.12).

Fig.5.2 “SEND 1110 18" (S5-CPU—IP)

See examples FB4 and FB5 in Section5.2.7
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5. $5-CPU <——> IP 252 Communications

5.2 Use of the Data Handling Blocks of the S5-CPU

5.2.3.2 Exchange of random control loop data

The previous subsections of Section 5 have described the exchange of a number of defined control loop data.

This subsection will demonstrate how transter of random controller structure data can be implemented. The data which can be
transierred between the IP 252 and the CPU are listed in Sections 4.10.7 (DR), 4.11.7 (SR)and 4.12.8 (DRS). The following description
refers to these controller data blocks.

The following procedure is required for programming data transfer:

1) Select the desired constant or desired bit etc. from the configuration documentation in Section 8 or 9.

2} Search for the selected values in Sections 4.10.7, 411.7 and 4.12.8 (controller data blocks). In doing so, each value of the control-
ler structure must be assigned 2 DW No. in the controller DB.

3} This DW No. and the corresponding controller no. (1 to 8) are stored in a CPU DB as source/destination parameters.

4) By specifying a page no. when calling the data handling block, the desired values are then clearly assigned.

Note: The data handling blocks described here run on the IP 252 with lower priority. Depending on the IP 252 processor load, this

can resultinrelatively large dead times between job allocation on the CPU side and the time at which the transferred parame-
ters come into effect (up to several seconds).

Receiving random control loop data of the IP 252

Random data of the control loop are transferred to a CPU DB with the “RECEIVE ALL” job. The data handiing block “FETCH” deter;
mines which data are transferred from which controliler.

Only the “FETCH21” job is permissible for the DS/SR user submadule (MLFB: 6ES5 374-0AA11). This job, initialized with the “READ/
WRITE" data handling function, transfers the source and destination parameters to the IP 252, so that in any subsequent “SEND
ALL" the desired data will be iransferred to a CPUDB. ‘

The “FETCH21" job prepares data transfer according to the illustration below, i. e.: )

1) The source (IP 252) ignores the initial address and the length of the data block. The IP 252 always presents the data of a control
lcop starting with the first data word (DWO).

2) Only meaningful data are transferred. The areas DW120 to DW179 and DW200 to DW219 are not transferred, since only internal
IP values are stored here.

See example FB 12 in Section 5.2.7.

if the DRS/SR user submodule {MLFB: 6ESS 374-0AB11} is used, the “FETCH23" job is available as well as the above-mentioned
“FETCH21” job. .

Use of this job permits the user to give the initial address and the length not only on the destination side (CPU) but alsc on the
source side (IP 252). All controller block data, including internal IP vaiues, can be transferred here. Special care must be taken that

the amount of data trensferred in one cycle does not exceed 224 data words, since the length of the dual-port RAM is limited to 224
data words.

See exampie FB13 in Section 5.2.7.
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5.2 Use of the Data Handling Blocks of the S5-CPU

DW180
.Dw1gs

‘DW220
DW285

T i i P-DPfor |
E AG-DB : : controlier no. 1_}
P No.11 A
e : : \DLAL — PORT - BAM |
dpmmsiiremmes S5 — CPU - 1P 252 >

Sending random data to a control loop of the [P 252

in the example FBs 10 and 11 of Section 5.2.7, two data words from CPU DBS are transterred to the data block of controller no. 1.
The parameters for the source (CPU DB9, DWS and 6) and the destination (controller DB1, DW105 and DW106) are sent to the IP
252 by “SEND21” using the READ/WRITE function. |f controllerno. 1is a drive controlier (DR/DRS), the data word has the following
meaning (see Sections 410.7 and 4.12.8):

DW105: Setpoint, upper danger limit of the speed controller (SOGD)
or DW106: Setpoint, lower danger limit of the speed controller (SUGD)

If controller no. 1 of the IP 252 had been a standard controller (SR), transfer of data words 105 and 108 would have had no effect
since, according to Section 4.11.7, these are not assigned.

According to Section 4, data words 105 and 106 belong te the group of “retentive data” in the IP 252, Retentive data of a controfler
structure are constants, configuring switches (bits), DAC/ADC addresses and page nos. etc. In the user submoduie they are stored
automatically in EEPROM along with the DR/SR structures of the IP 252. Since the EEPROM only has an operating fife of >10.000
write cycles, such a mode may not send data cyclically to the IP 252.
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52 Use of the Data Handling Blocks of the S5-CPU

if a eyclic change of retentive controlier data is required, the user submodule with the DRS/SR structures (MLFB: 6ES5 374
0AB11) must be used. This submodule permits a choice between “Data dump desired/not desired” by using the following job num-
bers: _

1t is desired to dump the data on EEPROM, iob “SEND21” must be used {example FB10). If otherwise retentive data are
not to be dumped, job “SEND22” must be used (example FB11).

If the user submodule with the DR/SR structures (MLFB: 6ES5 374-0AA1) is used, only “SEND21” with subsequent “SEND ALL” may
be called {(example FB10). Cyclic transfer of retentive data to the IP 252 is then not possible, since the EEPROM will have been
destroyed after a relatively short time.

The following figure illustrates data transfer from the CPU DB via the dual-port RAM to the controlier DB of the IP 252 ltcanbeseen
from this figure that the data range in the dual-port RAM of the IP 252 permits the transfer of a maximum of 224 words. Transfer of
all controlier DBs would therefore have to be executed in block mode.,

. DW255
I i CIP-DPfor |
| AG-DB ; i controllerno. 1}
© No.9 ! F7FF

Fig.5.4

Note: If data words DW 168 to 173 in the case of DR
DW 168 to 172 in the case of SR
or DW 168 to 178, 182 to 188 and 192 in the case of DRS
are to be transferred from the S5-CPU to the IP 252, the “high” byte and the "low” byte should be exchanged by the STEP 5
user program.
The following applies for the format of these ADC contents: -
~100% to0% to +100%
correspondsto —16384 100 to + 16383 in fixed-point format.

5-24



5. $5-CPU <——> IP 252 Communications

5.2 Use of the Data Handling Blocks of the S5-CPU

5.2.4 IP 252 Fault diagnostics by the CPU control program

The following messages are transferred from the IP 252 to the CPU contro! program for diagnostics:

. R
(Za:é::: :i) Texton PG Fault caused by of 3? 2 ﬁ:;gz
00. No faultinIP initial state: “No faultin |P 262" -
11. Hardware Time-out (not analog module) “Stop”
12. Hardware Checksum of EEPROMSs incorrect “Stop”
13. Hardware Result of offset correction: Deviation of a DAC > 7LSB “Stop”
14, Hardware Faultin hardware test program: RAM “Stop”
15. Hardware Faultin hardware test program: MUART “Stop”
20. Watchdog Time-out “Stop”
21. Directaccess S5 bus notenabled by $5-CPU “Stop”
22, Analogsection Wire break at digitatinput (digital tachogenerator) “Stop”
23. Analog section Power failure in analog section “Stop”
30. PC atstop BASP active “Stop”
31. Submodule fault Wrong or no submodule in [P 252 “Stop”
50. Anzlog module Time-out or wire break in analog module “Stop”
51. Overload |P 252 overloaded (timing conflict) LED “F” flashing
70. Stop switch Stop switch on IP 252 set to “ Stop” ”Stop”
71. Software stop Stop of IP 252 {initiated by command from PG or CPU} “Stop”
The following messages apply only to the DRS structure

75. Prepare SE Prepare self-optimization None
76. SO active Seif-optimization active None
77. SO successfully

completed Self-optimization successfully completed None
78. CONFIG./PAR. error | Configuring/parameter-assignment error None
79. Impermissible

CNTL. No. impermissible controller number (only no. 1 or 2 are permissible) Nene
80. Sampling time

toclarge Sampling time too large (only TA = 4 or 8 ms permissible} None
81. Moment of inertia

too high Moment ofinertiatoo high None
83. Unsuitable system Unsuitable system (procedure cannot be used) None
84. Unsuccessful

optimization Parameters could not be calculated (unsuccessful optimization) None
85. Abortby PG/PC Abort by programmer None
86. $5 communications -

error S5 communications error with the 1P 240 None
87. S5wire break Wire break on the IP 240 module None

All the messages listed above are recognized by the |P 252 operating system and can be
1. interrogated with the help of COM 252 for the PG 615 (or COM REG for PG 635/675/685/695) via the “lnfo” function in the
"Errors” submenu and
2. fetched by the CPU via RECEIVE 200 from 2 specified RAM area of the IP 252 (dual-port RAM).
The error is reset again via RESET 200. Furthermore, any error entered once will be automatically reset when the module changes
from STOP to RUN. CONTROL 200 can be used to determine whether a new error has been entered by the IP 252, and whether
itis meanningful to call RECEIVE 200.

Generally, only the first message to appear will be entered. Exceptions are nos. 51 an 7510 85: However, these messages are overw-

ritten by all subsequent messages!

See example FB8 in Section 5.2.7
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5.2 Use of the Data Handling Blocks of the S5-CPU

5.2.5 System identification and system status (SYSID and SYSTAT)

in the first section of the example FBS, the SYSID area (SYSID = system identification) is read with the help of RECEIVE 223 from
the dual-port RAM of the IP 252 with the page no. specified. The SYSID area is limited to 2 maximum length of 100 data words. The

data are stored in ASCll code.

This SYSID area, which is also similar in other CPs and IPs,
has the following structure in the [P 252:

Byte No. ASCll characters (examples) General description
Bytes Oto 5 | 0AA11<CR> or0AB11<CR> Submodule order code
Bytes 6to 13 [ IP.252 <CR> Module description
Bytes14to 21 | V1.2B<CR> Module FW version
Byte 22 <CR>
Bytes23to 31 | 15.10.87<CR> Date
Bytes32to 38 | <CR>to<CR> 7 biank lines
Bytes39to 42 | 255<CR> Pageno.
Bytes43to 44 | <CR><CR> 2blanklines
Bytes45to 52 | V1.2 M<CR> MM-FW version
Bytes5310198 |- not assigned

Inthe second section of the example FBY, the SYSTAT area (SYSTAT = system status) is read with the help of RECEIVE 221 from the

duai-port RAM of the |P 252 with the page no. specified:

This SYSTAT area, which is also similar in other CPs and IPs,
has the following structure:

Byte No.

Meaning

Byte O
Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6

1H:IPatSTOP/2H: IPatRUN

2H—> P has no additional battery back-up

irrelevant
lrrelevant
irrelevant
Error message of the iP

00H {i. e.: no additionalinformation in the IP 252}

The second method of error diagnostics by the $5-CPU is to receive byte 5 of the SYSTAT range specifically (see Section 5.2.4).

See example FB9 in Section 5.2.7.
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5.2 Use of the Data Handling Blocks of the S5-CPU

5.2.6 Recording and transferring the measured values of a control loop in the IP 252 (oscilloscope function)

The IP 252 has a memory in which measured values can be recorded. Three different measured values can be stored in parallel in
the RAM of the IP 252 for each of the 150 sampling points. The oscilloscope function is only important if it desired to display the
meared values on CRT systems. Using an operator keyboard, for example, a step change can be made in the setpoint fora control
loop and the resulting transfer function/change in manipulated variable etc. can be displayed on the screen.

a) Sending the parameters of the oscilloscope function from the CPU to the IP 252

It is now possible to inform the IP 252, via the CPU control program, which measuring points of the selected controller structure
{DR/SR/DRS) are to be recorded, e. g. MP 12 of controlier no. 1 (actual speed of the drive controller structure DR and DRS) and
when the recording is to begin:

— Either via a trigger condition (e. g. “Value of the first measuring point exceeds 5% "}
— Orimmediately after the parameters of the oscilloscope function have been transferred by means of “SEND 307, i. e. without 2
trigger condition.

The values of the oscilloscope function forinitialization are transterred to the IP 252 in the crder listed below (see also example FB14
in Section5.2.7):

DWNo. | Example General meaning

DWO | KF = 17 Setpointinthe case of DRand DRS 1st measuring pointno. (“00” not permissible)
DW1 KF = 14Processed setpointinthe case of DRand DRS | 2nd measuring point no. (“00”: no recording)
DW2 | KF =  8Actualvalueinthe case of SR 2nd measuring point no. (“00”: no recording)
DW3 | KF = 144(=[1-1]-1034 + 144) ([Controllerno. ofthe 15t MP] — 1)- 1034 + 144
DwW4 KF = 144(=[1-1]-1034 + 144) {[Controlier no. of the 2rmd MP] — 1) - 1034 + 144
DW5 | KF =1178(=[2-1]-1034 + 144) {[Centroller no. of the 3rd MP] — 1) - 1034 + 144
DW8& | KF = 164(2 +1%) Triggerlever {~100% to + 100%) 2 — 16384 to + 16383
DW7 | KF =  1{Noexpansion) Expansion factork (see “Notes”)
DWg [ KM =000000yz 0000 000x Triggeredge:x=0 :positiveedge

x=1 :negeativeedge

Trigger: yz=01 :withouttrigger condititon

yz= 10 :withtriggercondition

DWe | KF = 0{(Nodelay) Delay factorn {see “Notes”)
Notes:

— The trigger condition refers to the measuring point no. in DW0
~ The bit “with/without trigger condition” is deieted at the beginning of the recording

~ Expansion factor :k=1109999
i. e. “every k-th sampling point is recorded”
Delay factor :n=0to 999

i. e. “recording begins after n sampling intervals”
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The recording interval is obtained from the two values “expansion factor” and “delay factor” with the sampling time T,
~> Start after beginning of recording:

k-n-Ta(ms)=...... (ms)
—> End after beginning of recording:

Recording duration + delay time

k-150-To{ms)+ k- n-Ta(ms)=... ... {ms})

b) Transferring oscilloscope function parameters in the IP 252 to a DB of the CPU.

"RECEIVE30"” is used for transferring trace data which already exist in the 1P 252 {see above for order).

c) Receiving measured data of the oscilloscope function in the CPU

"CONTROL31” is used to check whether all measured values of the escilloscope function exist in the IP 252 “FETCH23" is called
to prepare the data transfer, and, in deing so, it sends th source/destination parameters to the IP 252. in the example FB15, all data
recarded by the oscilloscope function (450 data words) are transferred to three CPU DBs. The actua! transfer of data is executed
with “RECEIVE ALL" . In example FB15, each group of 150 data words of a measuring point are transferred three times toa CPUDB.
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5.2 Use of Data Handling Blocks of the S5-CPU

5.2.7 STEP 5-Examples of IP 252 <—> §5-CPU data traffic

0Bl LEN=12
SEGMENT 1

0000 A F 100.0

0001 R ¥ 100.0 RO =0 - PFLAG

0002 :tAN F 100.1 UNCONDITIONALLY REQUIRED:

0003 :S F 100.1 RLO =1 - FLAG

0004 :JU FB2 E.G.: CALL "FB2"

0005 NAME :FORCE

0006 :BE

0OB20 LEN=12
SEGMENT 1

0000 tAN F 30.0 30.0=1 CODE: NO POWER FAILURE
0001 : P 30.0 (IS REQUIRED IN FBY99)

0002 H F 30.1 30.1=0 CODE: COLD RESTART

0003 :R ¥ 30.1

0004 H FBY99 FB FOR SYNCHRONIZIRG THE IPS
0005 NAME :SYNC:IPS

0006 sBE

0B21 ) LEN=22
SEGMENT 1 ’
0000 sAN P 30.0 30.0=1 CODE: NO POWER FAILURE
0001 :§ F 30.0 (IS REQUIRED IN FB99)

0002 :AN F 30.1 30.1=) CODE: WARM RESTART

0003 S5 F 30.1 {THIS FLAG IS USED IN THE EXAMPLE
0004 : FB6 AND CAN BE USED FOR THE
0005 H $5-1350 AND S5-150U0

0006 H T0 ENABLE THE JOB "SEND20"
0007 : (SET THE IP 252 TO RUN) OMNLY IF
0008 H THE INPUTS/OUTPUTS ARE BEING PRO-
0009 H CESSED AGATIN, I.E. AFTER THE
000A : PC CYCLE PREVIOUSLY INTERRUPTED BY
000B : THE CPU STOP HAS BEEN PROCESSED TO
000C H 0 THE END.

000D :

000E :JU FBY9 ¥B FOR SYRCHRONIZING TEE IPS
000F NAME :SYNC:IPS

0010 :BE

0B22 LEN=10
SEGMENT 1

0000 A ¥ 30.0

0001 :R F 30.0 30.0=0: CODE: "POWER FAILURE"
0002 . «JO FB99 THEEREFORE: IN FB99 FIRST 2 SECS
0003 NAME :SYNC:IPS

0004 :BE WAITING. FB2
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FB3

SEGMENT 1

NAME :STRUK-FR

0005
0006
0007
0008
0009
000
0008
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0012
001B
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0022
0028
002¢C
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
003Aa
003B

SSRR
A-NR
ANZW

DBNR

PAFE

A-NR
ANZW
DENR

PAFE

A-NR
ANZW
DBNR

PAFE

MO0l

HFEK’

nuuuno'lnunuaé;nnuunnn
:

g!ﬂ‘ Ky

ITIN T I 1)

2]
:

W

i

WO 06 M M 0 A

"

[T T I T TN I ] I ] )
WHE‘EC‘_—}OOO

t

LER=65

EXAMPLE OF DISABLING/ENABLING
CONTROLLER LOOPS OF THE IP 252
WAITING TIME FROM FB6 ACTIVE ?
IF YES, END.

K¥=1111 1111 DH.: ALL 8 CON-
TROLLERS ARE ENABLED.

SET RLO=1

THE IP WITH PAGE NUMBER 2 IS
TRANSFERRED TO THE "CONFIGURIRG
ENABLE BYTE"

IRRELEVANT, SINCE Q TYPE: P BYTE
FLAG BYTE 82 IS THE SOURCE
(ONLY 1 BYTE)

EM=0000 0001, I.E. RNABLE OMLY
CONTR. NO 1 OF THE IP WITH THE PAGE
NO 3 (DISABLE CONTR. NOS 2 TO 8)
SET RLO=1

IRRELEVANT
FB83
ONLY 1 ¥B

FM=0000 0011, I.E. ENABLE ORNLY CON-
TROLLER NO. 1 AND 2 OF THE IP WITH
PAGE RUMBER 4 (DISABLE 3 TO 8)

SET RLO=1

ANY ERRORS IN TRANSMISSION ?

IF YES, JUMP.

ERROR HANDLING: E.G.
TRANSFER NUMBER OF THE FB, IN
WHICH THE ERROR APPEARED, TO FBS
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SEGMENT 1
:FORCE

NAME

0005
0006
0007
0008
0009
gooa
000B
a00cC
000D
000E
000F
0010
0011
0013
0014
0015
0016
0017
0018
0019
0012
001B
001cC
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002a
002B
002C
002b
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
c03Aa
0C3B
003C

A-NR
ANZW

DBNR

QLAE
PAFE

[T TR T O T T R T T T B LI | BT L O T R T I TN LR L L
H

"

B0 S0 BF 00 D P8 HF D 00 BF 40 B O PF M0 WP M 40 NF 0

EKF+1234

FW106

JU FB244

XY0,4
KY0,12
FW100

K¥0,0
KP+106
KF+4
FB104

LEN=82

JOBS FOR THE IP 252

IN THIS EXAMPLE DATA ARE SENT FROM
FLAG WORD 106 AND FW108 OF THE CPU
TO0 THE IP 252.

PAGE NUMBER 4 IS SET ON THE IP 252,
THE JOB GOES TO CONTROLLER NUMBER
2 (SEE JOB NO. 0.12)

(JOB NUMBERS 0.11 TO 0.18

CORRESPOND TO THE CONTROLLER
NUMBERS 1 TO 8)

SET 12.34% AS THE SETPOINT BEFORE
"SEND" IS CALLED, THE FPLAG BYTES
USED (HERE FB106 TO FB10S) MOUST
BE IRITIAL.IZED.

TRANSMITTIRG DATA FROM THE IP 252

PAGE NUMBER OF THE IP (HERE: 4)
JOB NUMBER 12, I.E. TO R-NO. 2
JOB STATUS WORD IS FW100 AND FW102
THE DATA ARE FROM FBS

IRRELEVANT, SINCE FLAG BYTES
THE DATA FROM FB106 BEGIN HERE:

4 FB, I.E. 2 WORDS :

DEPENDING ON THE CONRTROLLER
STRUCTURE USED FOLLOWING DIVISION
WILL RESULT:

1. CONTROLLER NUMEBER 2 OF THE

IP 252 HAS "DRIVE" STRUCTURE
I.E.:

FW100: ANZW, SEND12

FW102: ANZW+1, SEND12
FBEl04: PAFE, SEND12
FB105: FREE

FW106: VAR 8.1 OF THE IP 252
FW108: VAR 9.1 OF THE IP 252

IN THE EXAMPLE ONLY VAR 8.1 AND
VAR 9.1 WERE TRANSMITTED TO THE
IP 252.

IN ORDER TO ALSO TRANSMIT THE
FPOLLOWING VALUES TO THE IF, THE
‘OLAE’ PARAMETER MUST BE SET TO
BETWEEN “6= AND "9"

FW11l0:; VAR 3.1 OF PHE IP 252

FB112: DEO (BITS AND RELAYS V: AR)
FB113: DE1 (BITS AND RELAYS V: AR)
FB114: DE2 (BITS AND RELAYS V: AR}
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5. 85-CPU <———> IP 252 Communications

5.2 Use of Data Handling Blocks of the S5-CPU

003D
D03E
003F
0040
0041
0042
0043
0044
00D45
0046
0047
0048
0049
004a
004B
004C

B @6 40 B0 B AV AN 08 ¥ M

a2 e

"M "

LEN=82

2. CONTROLLER NO. 2 OF THE IP 252

IS A STANDARD CONTROLLER
I.E.:

FW100: ANZW, SERD12

FW102: ANZW+1l, SEND12

FE104: PAFE, SEND12

FB105: FREE

FW106: VAR 3.1 OF THE IP 252
FB108: DEO (BITS AND RELAYS V: SR)
FBi109: DE1 (BITS AND RELAYS V: SR)
IN ORDER TO SEND ONLY VAR 3.1,
THE PARAMETER "QLAE" MUST BE SET
TO "QLAE = 2"* (2 BYTES)
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5.2 Use of Data Handling Blocks of the $5-CPU

FB5 LEN=64
SEGMENT 1

NAME :FORCE1l JOBS FOR THE IP 252

0005 ] IN THIS EXAMPLE DATA IS TRANS-~
0006 H MITTED FROM THE IP 252 TC DATA
0007 z WORDS IN DB41l.

0008 H PAGE NUMBER 4 IS SET ON THE IP 252,
0009 : THE JOB GOES TO CONTROLLER NUMBER 2
000A : (S. A~NR: 0.12)

000B : (JOB NUMBER A-NR: 0.11 TO 0.18 COR-
g0oC = RESPOND T0O CONTROLLER NUMBERS

000D : 1 TO 8)

000E =0 DB41 OPEN DB41l

000F sJU FB245 RECEIVE DATA FROM THE IP 252

0010 NAME :RECEIVE

0C11 SSER : KY0,4 PAGE NUMBER OF THE IP (HERE: 4)
0012 A-NR : EKY0,12 JOB NO. 12, YI.E. FROM CONTR. NO.2
0013 ANZW : DW1 DWR1l AND DW2 FOR DISPLAY WORDS

0014 ZTYP : ECDB DESTINATION PARAMETERS TC DB

0015 DBNR : KY0,41 LIRKEWISE DB41

0016 ZaNF : EF+3 ASSIGN FROM DW3

0017 ZLAE : KP+1i RECEIVE 1 WORD

0018 PAFE : FB100O PARAMETER ASSIGNMENT ERROR BYTE
0019 ] DB41 M{ST HAVE A MINIMUM LENGTH OF
001A : 4 DATA WORDS IN THIS EXAMPLE:

001B :

001C 3 DEPENDING ON THE CONTROLLER STROC-
001D z TURE USED, THE FOLLOWING DIVISION
001E z WILL RESULT:

001F H 1. CORTROLLER NUMBER 2 OF TEE
0020 : IP 252 HAS "DRIVE"™ STRUCTURE
0021 : THEREFORE:

0022 : FB100: PAFE, RECEIVE1l2

0023 H DB41:

0024 : DW1l: ANZW, RECEIVE12

0025 H DW2: ANZW+l, RECEIVE1l2

0026 : DL3: DAQ (LIMITS)

0027 H DR3: DAl (LIMITS)

0028 :

0029 H ONLY DAO AND DAl WERE RECEIVED
002a T FROM THE IP 252 IN THE EXAMPLE
002B : IN ORDER TO ALSO RECEIVE DA2 FROM
11}/ od H THE IP, "ZLAE" MUST BE SET TO "2-.
002D H IN THIS CASE 1 BYTE (DR4), WHICE
002E H IS IRRELEVANT, WOULD THEN ALSO
002F H BE TRANSFERRED. :

0030 H '

0031 t

0032 : 2. CONTROLLER NO. 2 OF THE IP 252
0033 ] IS A "STANDARD CONTROLLER"
0034 H THEREFORE :

0035 : ¥B100: PAFE, RECEIVE1l2

0036 s DB41:

0037 : DWl1l: ANIW, RECEIVEl2

0038 3 DW2: AN2ZW+1, RECEIVE1l2

0039 : DL3: DAO (LIMITS)

003A :BE : DR3: DAl (LIMITS)
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5.2 Use of Data Handling Blocks of the S5-CPU

FB6

SEGMENT 1
:STP->RUN

0005
0006
0007
0008
0009
0002
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0012
001B
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002a
002B
002C
002D
002E
002F
0030
0031
0032
0031
0032
0033
0034
0035
0036
0037
0038
0039

NAME
SSNR
A-NR
ANZW
QTP
DERR
QANF
DBNR
QANF

QLAE
PAFE

NAME
SSKRR
A-NR

g

P 30.1
C =ENDE

ET I O T O T I T T T I B LI L ]
]

F 30.7
=M001
F 30.7
F 30.7
F 30.6

gb‘

T T T T T T TN TR T I T TR T O T O T ]

mmg

M 100.1
A FB244

m;gct
:

KY0,2
KYO0,20

KYo0,0
EKF+0
EkY0,0
EF+0
EF+0
FBb64

A P 100.1

JU FB244

KY0,3
XY0, 20

S0 64 65 o0 49 46 BB S8 #0 90 BF 90 oF 40 A0 B4 00 A% 0% A0 B 40 B 0 0 o

LEN=110

THIS EXAMPLE TAKES THE IPS WITH
THE PAGE NUMBERS 2, 3 AND 4 FROM
"STOP" T0 "RUN" IF THE PC IS AT
RUN AND IF THE RUN/STOP SWITCHES
OF THE IPS ARE AT THE RUN
POSITION.

IF A MANUAL WARM RESTART IS EXE-
COTED AND IF THE "IPS TO RUN" JOB
IS TQ BE EXECUTED FIRST, I.E. IM-
MEDIATELY, IT MOUST BE NOTED THAT
THE PREVIOUSLY INTERRUPTED PC
CYCLE MUST FIRST BE PROCESSED TO
TI/IE END, WITHOUT REFERENCING THE
I/08.

THIS MEANS THAT THE IP 252 CAN
ONLY BE SET TO RUN WHEN THIS PC
CYCLE HAS EBEEN PROCESSED.
THEREFORE, THE FLAG USED FOR THIS
PURPOSE IS INTERROGATED.

MODULES AILREADY IN RUN?
I.E.: JOB PINISHED?

SET THE CODE FOR THE FIRST RUN.
THIS FLAG SHOULD BE INTERROGATED
BY THE USER, TO ESTABLISH WHETHER
OR ROT THE REQUIRED WAITING TIME
APTER A *STOP-->RUN" OF THE IP 252

HAS ELAPSED:
P 30.6 = 0 ==> RON
F 30.6 = 1 ==> WAIT WITH
FURTHER JOBS
SET RLO=1

IP WITH PAGE NUMBER 2 TO "RUN"

“JOB NO. 20" FOR "RUN"

"NN", IT.E. NO DATA
IRRELEVANT

NO DATA
IRRELEVANT

SET RLO=1
TP WITH PAGE NUMBER 3 TO "ROUN"
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5.2 Use of Data Handling Blocks of the S5-CPU

003A ANZW
003B QTYP
003C DBNR
003D QANF
003E QLAE
003F PAPE
0040
0041
0042 NAME
0043 SSNR
0044 A-NR
0045 ANZW
0Cc46 QTYP
0047 DBNR
0048 QANF
0049 QLAE
0042 PAFE
004B
004C M001
004D
004F
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
005Aa
005B M002
005C
005D
005E
005F
0060 M003
0061
0062
0063
0064
0065 ENDE
0066
0067
0068

”

ak 48 44 40 40 4% A0 4 B3 20 W@

ngEnbgrE

[T R T I BT B T L B T T R LI TR LI T ]

)

Egooo

b =
B

]
W W
oco
* B
O bt s

S 48 4 BE B0 &R U9 40 08 B KR 20 00 M B0 4

gmwb

LEN=110

SET RLO=1
IP WITH PAGE NUMBER 4 TO "RUN"

WAIT 2 SECONDS AFTER STOP -> RON
TILL THE TIPS ARE READY FOR OTHER
JOBS

JUMP TF THE TIMER HAS NOT YET RUN

JOB: IPS FROM STOP -> RUN ALREADY
RON

=0, I.E. IPS READY FOR FURTHER
JOBS

ERRORS IN TRANSMISSION?

IF YES, JUMP

ERROR HANDLING: E.G. TRANSFER
NUMBER OF THE FB IN WHICH THE
ERROR OCURRED TO MBS

RESET THE FLAG POR MANUAL WARM
RESTART
DISAELE ALL, OTHER JOBS TO THE IP
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5.2 Use of Data Handling Blocks of the S5-CPU

FB7

SEGMENT 1

NAME :RUN~->STP

0005 :

0006 H

0007 :

0008 :

0009 tA ¥ 30.6
0002 :BEB

000B tA F 100.1
00oC tJU FB244
000D NAME :SERD

000E SSNR : KY0, 2
000F A-NR = K¥Y0,19
0010 ANZW : Fwi2
0011 QTYP : EKSNN
0012 DBNR : K¥0,0
0013 QANF : KF+0
0014 QLAE : KF+0
0015 PAFE : FB39
0016 tA F 100.1
0017 :JU FB244
0018 HNAME :SEND

0019 SSNR : XY0,3
001A A-NR : EY(,19
001B ANZW : FR46
001C QOTYP : KCRN
001D DBNR : KY0,0
O001E QANF : KF+0
001F QLAE : KP+0
0020 PAPE : FB40
0021 tA F 100.1
0022 :JO FB244
0023 RAME :SEND

0024 SSNR : KY0,4
0025 A-NR : KY0,19
0026 ANZW : FW50
0027 QrYP : EKSNN
0028 DBNR : EKYO0,0
0029 QANF : EF-+H)
002A QLAE : EKP+0
0028 PAFE : FB41l
002C 0 ¥F 39.0
002D 0 F 40.0
002E :0 F 41.0
002F :JC =M001
0030 :BEA

0031 M001 :

0032 :L EKB7
0033 T FBS
0034 :BE

LEN=58

THIS EXAMPLE TAKES THE IPS WITH THE

PAGE NUMBERS 2, 3 AND 4 FROM RUN
MODE TO STOP MODE

WAITING TIME FROM FB6 ACTIVE ?
IF¥F YES, END.

SET RLO~1

IP WITE PAGE NUMBER 2 PO “STOP"

"JOB NO. 19" ¥FOR "STOP"

"NN", I.E. NO DATA
TRRELEVANT

SET RLO=1
IP WITE PAGE NUMBER 3 TO "STOP"

SET RLO=1
IP WITH PAGE NUMBER 4 TO "STOP"

ERRORS IN TRANSMISSION?

IF YES, JUMP.

ERROR HANDLING: E.G. TRANSFER
RUMEBER OF THE FB IN WHICH THE
ERROR OCCURED TO FB5
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5.2 Use of Data Handling Blocks of the S5-CPU

SEGMENT 1

NAME :YP-ERROR

0005
0006
0007
0008
0009
oocA
000B
000C
000D
000E
000F
0010
0011
0012
0013

- 0014

0015 NAME
0016 SSHR
0017 A-NR
0018 ANZW
0019 PAFE
0012
001B
001C
001D
001E
001F
0020
0021 NAME
0022 SSKR
0023 A-NR
0024 ANZW
0025 ZTYP
0026 DENR
0027 ZANF
0028 ZLAE
0029 PAFE
0022
002B
002C NAME
002D SSKR
002E A-RR
002F PAFE
0030 MO0l
0031
0032
0033
0034
0035
0036 M002
0037
0038
0039

(131

F 30.6

o
B

JU FB247

CONTROL
KY0,4
K¥0,200
FW8s8
FBY7

F 89%9.0
=M001
F 100.1

Ak

FB245
CEIVE
XY0,4
KY0,200
FW92
KSFB
KYO0,0
KF+110
KF+l
FB9B
F 100.1
FB248
SET
KYO0,4
KY0,200
FB99
¥ 96.0
F 97.0
P 98.0
F 99.0
=M002

T

ma”>

all 5686'. (1]
ik

gv-at‘
38

LEN=63

IN THIS EXAMPLE AN ERROR REPORTED
BY THE IP 252 WITH PAGE NUMBER 4
IS FETCHED FROM THE DPR OF THE IP
AND TRANSFERRED TO THE CPU.

(FOR DIAGNOSING SOFTWARE AND HARD-
WARE ERRORS AS WELL AS POR MESSAGE
MONITORING)

THE REPORTED ERROR IS STORED IN

THIS EXAMPLE IN FB110

WAITING TIME FROM FB6 ACTIVE?
IF YES, END.

"RLO" FOR "CONTROL® IRRELEVANT
NEW ERROR ON THE IP 252

REPORTED ?
FW88 = FB88 AND FB8Y

IF NEW ERROR:
F 89.0 OF THE ANZW = 1 !!

SET RLO=1 (NOT REQUIRED AT THIS
POSITION, STINCE "JC =M001" SETS
THE RLO TO "1")

EVALUATION IF NEW ERROR

RECEIVE ERROR WITH RECEIVE 200

FB110 = ERROR NUMBER OF THE IP

SET RLO=1
RESET ERROR AGAIN WITH RESET 200

ERRROS IN TRANSMISSION ?

IF YES, JUMP.

ERROR HANDLING: E.G. TRANSFER
NUMBER OF THE FB IN WHICE THE
ERROR OCCURRED TQ FB5
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5.2 Use of Data Handling Blocks of the §5-CPU

FB9

SEGMENT 1

NAME :STATUS

0005 :

0006 H

0007 :

0008 :

0009 :

000A H

000B :

000C :

000D z

000E :

000F A F 30.6
0010 :BEB

0011 :

0012 tA F 100.1
0013 :

0014 :JU FB245
0015 NRAME :RECEIVE
0016 SSNR : XYO0,4
0017 A-RR : XY0,223
0018 ANZW : Fwg4
0019 ZTYP : KCMB
0012A DBNR : KY0,0
001B ZANF : KF+112
001C ZLAE : KF+53
001D PAFE : FB96
001E :

001F A F 100.1
0020 s

0021 :JU ¥FB245
0022 NAME :RECEIVE
0023 SSHER : XY0,4
0024 A-NR : KY0,221
0025 ANZW : FWg4
0026 ZTYP : RCMB
0027 DENR : . K¥0,0
0028 ZANF : KF+102
0029 ZLAE : KP+7
002A PAFE : FBY96
0028 :

002C M001 A F 96.0
002D H

002E sJC =M002
002 +BEA

0030 M002 :

0031 :L EB9
0032 1T ¥BS
0033 :BE '

LEN=57

SYSID / SYSTAT - INFORMATION

IN TEIS EXAMPLE, THE SYSID AREA
(SYSTEM IDENTIFICATION AREA) OF
THE 1P IS READ FIRST BY MEANS OF
"RECEIVE 223"

THEN "RECEIVE 221" READS THE SYSTAT

AREA (SYSTEM STATUS AREA) OF THE IP
WITH PAGE NUMBER 4

WAITING TIME FROM ¥B6 ACTIVE ?
IF YES, END.

SET RIO=1

RECEIVE -~ 221

RECEIVE THE SYSID OF THE IP 252
WITH PAGE NUMBER 4 AND STORE IN
THE AREA FB11l2 TO FEl64
IRRELEVANYT, SINCE IZITYP: FB
STORE FROM FB112

LENGTH OF THE TP 252 - SYSID IN
BYTES

SET RLO-1

RECEIVE SYSTAT WITH RECEXVE 221

IRRELEVANT, SINCE ZTYP: FB
STORE FROM FB 102
LENGTH OF THE IP 252 - SYSTAT

ERRORS IN TRANSMISSION ?
IF YES, JUMP.
ERROR HANDLING: E.G. TRANSFER

NUMEER OF THE FB, IN WEICH THE
ERRCR OCCURRED TQ FES5
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5.2 Use of Data Handling Blocks of the S5-CPU

FB10O

SEGMENT 1

KAME :S-ALL

0005 :

0006 H

0007 H

0008 :

0009 H

000A H

000B :

000C :

000D H

000E :

000F :

0010 :

0011 :

0012 :Q DB9
0013 :L KF+123
0015 T DW5
0016 3 7 KP-1234
0018 T DW6
0019 :

001A A F 100.1
001B :

001C :JU FB244
001D NAME :SEND

001lE SSHR : KYO0,4
001F A-RR : KYO0,21
0020 ANZW : FWi0
0021 QTYP : RKCRW
0022 DBRR : KY0,10
0023 QANF : EKF+8
0024 QIAE : KF+0
0025 PAFE : FB18
0026 :

0027 :

0028 :

0029 :

002a :

002B :JU FB244
002C NAME :SEND

002D SSNR : KY0,4
002E A-RR : XY0,0
002F ANZW : FWil4
0030 QTYP : EKCNN
0031 DBEMNR : KXY0,0
0032 QaANF : KF+0)
0033 QLAR : RF+0
0034 PAFE : FB19
0035 :0 F 18.0
0036 :0 F 19.0
0037 +JC =M001
0038 :BEA

0039 MOO1 :

003Aa :L ¥B10
003B :T FB5
003cC :BE

LEN=66

PROGRAMMING EXAMPLE OF TRANSFER OF
DATA (HERE: SOG AND SUG OF THE
DRIVE CONTROLLER STRUCTURE) TO THE
CONTROLLER NUMBER 1 OF THE IP WITH
PAGE NUMBER 4

IMPORTANT !

THE TRANSFERRED DATA CAUSE THE

IP 252 TO DUMP ALL RETENTIVE DATA
IN THE EEPROM OF THE USER SUB-
MODULE.

TEIS MEANS THAT THIS JOB MAY NOT
EXECUTE CYCLIC MODIFICATION OF
RETENTIVE DATA:
DB9 AS SOURCE
TRANSFER KF+0123 = + 1.23 % AS
SETPOINT UPPER LIMIT (SOG)
TRANSFER KF-1234 = -12.34 % AS
SETPOINT LOWER LIMIT (SUG)

TO GENERATE RLO=1
"SEND 21" IN PREPARATION OF
"SEND ALL"

TC IP WITH PAGE NUMBER 4
A-NO. 21

"RW", THEREPORE DB10 CONTAINS THE
S/D PARAMETERS FOR THE FOLLOWING
"SEND ALL" START. ADDR. IN DB10
IRRELEVANT, SINCE THERE ARE ALWAYS
8 DN (RW)

*SEND ALL® (JOB-NO. 0.0} TRANSFERS
DATA FROM THE SOURCE SPECIFIED IN
DB10 (HERE: DB9, DW5 AND DW6) TO
THE DESTINATION (SPECIFIED IN DB10
BY DW12 TO DW15 (HERE: CONTROLLER
NOUMBER 1)

"NN", I.E. NO DATA IN THE BLOCK
IRRELEVANT

ERRORS IN TRANSMISSION?
IP YBS, JUMP.
ERROR HANDLING: E.G. TRANSFER

NUMEER OF THE FB IN WHICE THE
ERROR OCCURRED TO FBS
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5.2 Use of Data Handling Blocks of the $5-CPU

FB11

SEGMENT 1

NAME :S-ALI.—*

0005
0006
0007
0008
0009
000A
000B
000C
000D
000B
DOOF
0010
0011
0012
0013
0014
0015
0016
0017
0018
001a
001B
001D
001E
001F
0020
0021 HAME
0022 SSNR
0023 A-NR
0024 ANZW
0025 QTYP
0026 DBNR
0027 QANF

0028 QLAE
0029 PAFE

002a
002B
002C
002D
002E NAME
002F SSHR
0030 A-NR
0031 ANZW
0032 QTYP
0033 DBNR
0034 QANF

0035 QLAE
0036 PAFE

0037
0038
0039
003a
003B MOO1
003C
003D

DES

KF+123

DW5
-1234

DW6

M 10C.1

OF 39 40 40 SR AF 00 U B B0 S0 A0 R BE 0P W B0 BF IR W H ME BV WY

dR b

A FB244

i

KY0,4
RY0,22
MW10
RKCRW
KY0,10
E¥+8
KF+0
MB18

"

" "

SPA FB244
END
KY0.,4
K¥Y0,0
MW14

ui

KY0,0
EF+0
KF+0
MB19
M 1B8.0
M 19.C
=M001

B8

KBl1
ME5

(I TR T I T T O] ]

WHEFEENOO0

o0}

LEN=67

ONLY FOR THE DRS/SR STRUCTURE

PROGRAMMING EXAMPLE OF TRANSFERRING
DATA (HERE: SOG AND SUG OF THE
DRIVE CONTROLLER STURCTURE DRS)

TO CONTR. NO. 1 WITH PAGE NO. 4
IMPORTANT !

TEE DATA TRANSFERRED DO NOT CAUSE
ANY SAVING OF DATA (WHETHER RE-
TENTIVE OR NOT) IN THE EEPROM

OF THE USER SUBMODULE.

THIS JOB (A-NO. 22} MAY MODIFY
ANY DATA OF THE DRS/SR STRUCTURE
CYCLICALLY.

HOWEVER, AFTER A POWER FATLURE,
THE OLD VALUES (STORED ON EEPROM)
FIRST BECOME THE CURRENT VALUES
AGATN

DBY AS SOURCE

TRARSFER KF+0123 = + 1.23 % AS
SETPOINT UPPER LIMIT (SOG)
TRANSFER KF-1234 = -12.34 % AS
SETPOINT LOWER LIMIT (SUG)

TO GENERATE RLO=1

“SEND 22° IN PREPARATION FOR
"SEND ALL"

TO THE IP WITH PAGE NUMBER 4
JOB NO. 22

"RW", THEREFORE DB10 CONTAINS THE
S/D PARAMETERS FOR THE FOLLOWING
“SEND ALL" IN DB10

IRRELEVANT, SINCE THERE ARE ALWAYS
8 DW (RW) " ALL" (JOB NO. 0.0)
TRANSFERS DATA FROM THE SOURCE SPE-
CIFIED IN DB10 (HERE: DBY, DW5 ARD
DW6) TO THE DESTINATION (SPECIFIED
IN DW10 BY DW1l2 TO DW15) {HERE CON-
TROLLER NUMBER 1)

FETCH DATA WITH "SEND ALL"
“NN", I.E. NO DATA IN BLOCK
IRRELEVANT
IRRELEVANT
PAFE
ERRORS IN TRANSMISSION ?

IF YES, JUMP.

ERROR HANDL.ING: E.G. TRANSFER
NUMEBER OF THE FB IN WHICH THE
ERROR OCCURRED TO FBS




5. $5-CPU <——> IP 252 Communications

5.2 Use of Data Handling Blocks of the $5-CPU

FB12

SEGMENT 1

NAME :R-ALIL

0005 :

0006 :

0007 :

0008 :

0009 :

000A :

000B H

600C :

000D :

000E A F 100.1
000F H

0010 :JU FB246
0011 +:FETCH
0012 SSHR : KY0,4
.0013 A-RR : KY0,21
0014 ANZW : W20
0015 ZTYP : EKCRW
0016 DBNR : KY0,10
0017 ZANF : KF+17
0018 ZLAE : EKP+0
0019 PAFE : ¥B28
001Aa :

001B :

001C :

001D :

001E H

001F H

0020 H

0021 :

0022 :JU FB245
0023 NAME :RECEIVE
0024 SSHR : XY0,4
0026 ANZW : FW24
0027 ZTYP : ECHNN
0028 DBRR : X¥Y0,0
0029 ZANF : EF+0
002A ZLAE : KF+0
002B PAFE : FB29
002C :

002D :0 F 28.0
00Z2E :0 ¥ 29.0
002F :JC =MDO1l
0030 :BEA

0031 MO0l :

0032 L EB12
0033 :T FBS
0034 :BE

LEN=58

PROGRAMMING EXAMPLE OF RECEIVING

DATA FROM CONTROLLER NUMBER 1 OF

THE IP WITH PAGE NUMBER 4

(ALL AVATLABLE DATA, I.E. A TOTAL
OF 176 DATA WORDS, ARE LOADED
INTO DBl1l OF THE BC)

<SEE ALSO: DBll>

TO GENERATE RLC=1

"FETCH 21" IN PREPARATION FOR
"RECEIVE ALL"

TO THE IP WITH PAGE NUMBER 4

*"RW", THEREF. DB10 CONTAINS ‘THE S/D
PARAMETERS FOR THE FOLLOWING "SEND
ALL" STRT. ADDR. THE PARAM. IN DBl{
IRRELEVANT, SINCE THERE ARE ALWAYS
g DR

"RECEIVE ALL" (JOB NO. 0.0) TRANS-
FERS DATA FROM THE SOURCE SPECIFIED
TN DB10 (HERE: CONTROLLER NUMBER 1
OF THE IP 252 WITH PAGE NUMBER 4 TO
THE DESTINATION (SPECIFIED IN DB10
BY DW17.DW24) (HERE: PC-DB-NO. 11)

IRRELEVANT, SINCE "NN"

ERRORS IN TRANSMISSION ?
IF YES, JUMP.
ERROR HANDLING: E.G. TRANSFER

NUMBER OF THE FB IN WHICH THE
ERROR OCCURRED TO FES




5. 85-CPU <—> IP 252 Communications

5.2 Use of Data Handling Blocks of the S5-CPU

¥B13

SEGMENT 1

NAME :R-ALL-~-*

0005 :

-0006 H

0007 z

0008 :

0009 :

000a :

000B :

gooc :

000D H

000E :

000F :

0010 sA F 100.1
0011 :

0012 :JU FB246
0013 NAME :FETCH
0014 SSHNR : KY0,4
0015 A-NR : KY0,23
0016 ANZW : FW20
0017 ZTYP : ECRW
0018 DBNR : KY0,10
0019 ZANF : KF+26
0012 ZIAE : KF+)
001E PAFE : FB28
001C :

001D :

001E :

001F H

0C20 :

0021 :

0022 :

0023 :JO -PB245
0024 NAME :RECEIVE .
0025 SSHR : XY0,4
0026 A-NR : K¥0,0
0027 ANZW : FW24
0028 ZTYP : KCNN
0029 DBRR : XY0,0
002A ZANF : KF+0
002B ZLAE : KF+0
002C PAFE : FB29
002D :0 F 28.0C
002E :0 F 29.¢C
002F sJC =M001
0030 :BEA

0031 MO01 :

0032 s, KBl3
0033 :T FBS
0034 :BE

LEN=58

ONLY FOR THE DRS/SR STRUCTURE

PROGRAMMING EXAMPLE OF RECEIVING

DATA FROM CONTROLLER NUMBER 1 OF

THE IP WITH PAGE NUMBER 4

IN CONTRAST TO THE EXAMPLE FB12,

IT IS POSSIBLE HERE FOR AN ASSIGNED

DATA BLOCK TO BE RECEIVED BY THE
IP. (A DATA SET OF THE CONTROLLER
IN THE IP IS TRANSFERRED TO DBEll
OF THE CPU)

<SEE ALSO: DBl1>

TO GENERATE RI.O=1
"FETCH 23" IN PREPARATION FOR
"RECEIVE ALL"

TO IP WITH PAGE NUMBER 4

*RW", THEREF. DBl0 CONTAINS THE S/D
PARAM. FOR THE FOLLOW. "SEND ALL"
STRT. ADDR. OF THE PARAM. IN DB10
IRRELEVANT, SINCE THERE ARE ALWAYS
8 DW :
*RECEIVE ALL" (JOB NO. 0.0) TRANS-
FERS DATA FROM THE SOURCE SPECIFIED
IN DB10 (HERE: CONTROLLER NUMBER

1 OF THE IP 252 WITH PAGE NUMBER 4
TO THE DESTINATION (SPECIFIED IN
DB10 BY DW26.DW33) (HERE:

_PC-DB-NO. 11)

IRRELEVANT, SINCE "NR"

ERRORS IN TRANSMISSION ?
IF YES, JUMP.
ERROR HANDLING: E.G. TRANSFER

NUMEBER OF THE FB IN WHICH THE
ERROR OCCURRED TO FBS

542



5. §5-CPU <——=> |P 252 Communications

5.2 Use of Data Handling Blocks of the S5-CPU

FB13

SEGMERT 1

0005
0006
0007
0008
0009
000A
000B
oooc
000D
0COE
00QF
0010
0011
0012
0013
0014
0015
0016
0017
ool8
0019
001A
001B
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002
002B
002C
002D
002E
002F
0030
0031
0032
0033
0034

sR—-ALL~*

SSNR
A-NR
ANZW

DENR

PAFE

M0D1

A% #8 A) BE #0820 B B 00 P B @2

5d

0 A0 40 A0 0R B0 A0 AR 80 40 20 % W Ve 0 A B

[ LA 1]

W OO

W4 49 EF BE U0 8% AV H1 eh 0 BE B 00 WM B

W

F 100.1

FB246

KYO,4
K¥0,23
FW20
KCEW
KY0,10
KF+26
KF+0
FB28

JU FB245

KY0,4
EY0,0
Fw24

KY0,0
EF+0

FB2S
F 28.0

F 29.0

=M001

EB13
FBS

LEN=58

ORLY FPOR THE DRS/SR STRUCTURE

PROGRAMMING EXAMPLE OF RECETVING
DATA FROM CONTROLLER NUMBER 1 OF

THE IP WITH PAGE NUMBER 4

IN CONTRAST TO THE EXAMPLE FB12,

IT IS POSSIBLE HERE FOR AW ASSIGNED
DATA BLOCK TO BE RECEIVED BY THE
IP. (A DATA SET OF THE CONTROLLER
IN THE IP IS TRANSFERRED TO DB1ll
OF THE CPU)

<SEE ALSO: DB11>

TO GENERATE RLO=1
"FETCH 23" IN PREPARATION FOR
"RECEIVE ALL"

TO IP WITH PAGE NUMBER 4

"RW", THEREF. DB10 CONTAINS THE S/D
PARAM. POR THE POLLOW. "SEND. ALL"
STRT. ADDR. OF THE PARAM. IN DB10
IRRELEVANT, SINCE THERE ARE ALWAYS
8 DW

"RECEIVE ALL" (JOB NO. 0.0) TRANS-
FERS DATA FROM THE SOURCE SPECIFIED
IN DBl0 (HERE: CONTROLLER NUMBER

1 OF THE TP 252 WITH PAGE NUMBER 4
TO THE DESTINATION (SPECIFIED IN
DB10 BY DW26.DW33) (HERE:

PC-DB-NO. 11)

IRRELEVANT, SINCE "NN"

ERRORS IN TRANSMISSION ?

IF YES, JUMP.

ERROR HANDLING: E.G. TRANSFER

NUMBER OF THE FB IN WHICH THE
ERROR OCCOURRED TO FBS




5. 85-CPU <——= IP 252 Communications

5.2 Use of Data Handling Blocks of the $5-CPU

FBl14

SEGMENT 1

NAME :TRACE-ON

0005
0006
0007
goo08
0009 NAME
000A SSKR
000B A-NR
000C ANZW
000D QTYP
000E DBMNR
000F QANF
0010 QLAE
0011 PAFE
0012
0013
0014
0015
0016
0017
0018
0019
001a
601B
golic
001D
00lE NAME
00lF SSKR
0020 A-RWR
0021 ANZW
0022 zTYP
0023 DBRR
0024 ZANF
0025 ZLAE
0026 PAFE
0027

0 06 B BF 00 R A0 08 00 0% A M 4t

LU L I T I T

JU

JO

FB244

KY0,4
K¥0,30
FW10
ESDB
KY9,14
KF+0
EF+10
FB18

FB245

KY0,4
KY0,30
FW14
KCDB
KY0,14
EKF+0
KF+10
FB19

LEN=45

ONLY FOR THE DRS/SR STRUCTURE

"SEND30" IS USED FOR TRANSFER AND
ACTIVATION OF THE TEST FUNCTION ON
THE IP 252

PAGCE NUMBER 4
JOB NUMBER FOR TEST PUNCTION

DB14 CONTATNS THE TEST PARAMETERS
FROM DWO

LENGTH 10 DW

WITH "RECEIVE30" TEST PARAMETERS
OF THE IP 252 WHICH HAVE ALREADY
BEEN SET CAN BE LOADED INTO A DB
OF THE CPU.

THESE PARAMETERS, ALREADY PRESENT
IN THE IP, ORIGINATE EITHER IN THE
“COM REG GRAPHICS" INITIALISATION
SOFTWARE OR IN A "SEND30" OF THE
CPU

PAGE NUMBER 4
JOB NUMBER 30 FOR “TEST"

STORE THE DATA IN DB
DBNO. 14

FROM STARTING ADDRESS 0




5. $5-CPU <——> 1P 252 Communications

5.2 Use of Data Handling Blocks of the $§5-CPU

FB15

SEMGENT 1
NAME :TRACE-DA

0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
06019
oola
001B
ooic
001D
001E
001lF
0020
0021
0022
0023
0024
0025
0027
0028
002n
002B
002D
002E
0030
0031
0032
0034
0035
0037
0038
oo3a
003B
003D
003E
003F
0040
0041

0043 SSHNR

TN R T I I I T L ]

JU FB247

a0 A% 00 SR 48 43 M K 4F B2 M B0

HEHPEPRE CHEARRBAEO

w

tE

a8 %4 40 40 60 3 80 0 B B B S 46 84 20 B0 00 R M R 48 an 4 58 e 0

LEN=119

ONLY FOR THE DRS/SR STRUCTURE

PROGRAMMING EXAMPLE OF RECEIVING
TEST DATA FROM THE IP 252 WITH
PAGE NUMBER 4

(ALL AVAILABLE DATA, I.E. 3 x 150
DATA WORDS, ARE LOADED INTO THE
DATA BLOCKS

DB15: VALUES OF THE 1ST MEASUR.PT.
DB16: VALUES OF THE 2ND MEASUR.PT.
DB17: VALUES OF THE 3RD MEASUR.PT.

<DE10 FROM DB35 IS USED FOR

ADDRESSING THE SOURCE/DESTINATION
PARAMETERS>

THE POLLOWIRG "CONTROL31" CEECKS
WHETHER OR ROT THE TRACE DATA ON
THE XIP HAVE BEEN RECORDED.

0 -> RO DATA PRESENRT
1 -> DATA PRESENT!

RECEPTION OF TRACE DATA MEANINGFUL?
IF NO, END.
PRESET FBS0 AS INTERNAL COUNTER

INITIATE FIRST DATA BLOCE TRANSFER
TO DB15

DB ¥OR S/D PARAMETERS

SOURCE IS DB NO. 31 OF THR IP 252

<— STRT. ADDR. OF THE S/D PARAM.

IP DB NO. FOR TEST DATA DB

STRT. ADDRESS OF THE 1ST BLOCK IN
THE IP DB NO. 31

LENGTH (OR NUMBER OF DATA)

THE DESTYINATION IS DB1l5 IN THE CFU
DB NO.

STRT. ADDRESS IR DB 15 (HERE: 1)
LENGTH (NUMBER OF DATA)

FOR GENERATING RLO=1

"FETCH 21" IN PREPARATIO FOR
"RECEIVE ALL"

TO IP WITH PAGE NUMBER 4




5. §5-CPU <——> IP 252 Communications

5.2 Use of Data Handling Blocks of the $5-CPU

¥B99

LEN=66
SEGMENT 1
NAME :SYNC:IPS
0005 H F 30.0 FLAG TO INDICATE POWER FAILURE
0006 sJC =M001 P 30.0 = 0 IR THE EVENT OF POWER
0007 H FAILURE (SEE OB 20 TO OB 22)
0008 H KT002.2 APPROX. 2 SECS WAITING TIME IN THE
000A : F 35.0 EVENT OF POWER FAILURE
000B ST T 1
00cC : F 35.0
000D :ST T 1
00CE M003 : T1
000F :JC =M003
0010 H SYNCHRONIZE INTERFACE WITH PAGE
0011 MOO1 : FB249Y NUMBER 2
0012 NAME :SYNCHRON
0013 SSHR : kYD, 2
0014 EBLGR : XY0,6 IP 252 ONLY RECOGNIZES BLGR: 6
0015 PAFE : FB36
0016 s
0017 :0 F1l.1 FOR GENERATING
0018 tON FP 1.1
0019 :JU FB249
001lA NAME :SYNCHRON SYNCHRONIZE SS NO. 3
001B SSHR : XY0,3
001C BIGR : XY0,6
001D PAFE : FB37
001E :
001F 0 F 1.1l FOR GENERATING
0020 tON F 1.1
0021 :JU FB249
0022 NAME :SYRCHRON
0023 SSKR : XY0.,4 SYNCHRONIZE SS NO. 4
0024 BLGR : KYO0,6
0025 PAFE : FB38
0026 R F 30.6 RESET FLAG FOR WAITING TIME IN
0027 : ¥B6. )
0028 0 F 36.0 ERRORS IN SYNCHRONISATION ?
0029 0 P 37.0
002a :t0 F 38.0
002B :JC =M009 IF YES, JUMP.
002C :BEA
002D M009 = ERROR HANDLING TRANSFER
002E L KB99 NUMBER OF THE "RESTART FB" TO FBS
002F :T FB5 AND ERRORS IN PAGE NUMBER 2 ?
0030 :AN F 36.0
0031 :JC =MO10 IF RO, JUMmP,
0032 :L KB2 TRANSF. PAGE NO. IN WHICH THE ERROR
0033 s FB4 OCCURRED ‘FO FR4
0034 M010 :AR F 37.0 ERRORS IN PAGE NUMBER 3 ?
0035 :JC =M011
0036 :L. KB3
0037 2P FB4
0038 M011l AN F 38.0 ERRORS IN PAGE NUMBER 4 ?
0039 :BEB NOTE: IN THIS EXAMPLE THE LATEST
003Aa :L KB4 ERROR OVERWRRITES ALI. PREVIOUS
003B 2T  FB4 ERRORS
003C :BE




5. $5-CPU <—> IP 252 Communications

5.2 Use of Data Handling Blocks of the $5-CPU

DBY9 LEN=12
0 : = 0000;
1 : = 0000;
2 = = 0000;
3 : = 0000;
4 : KH= 0000;
5 : K= +00123;
6 : K= -01234;
DB10O ' =46
0 : XH= 0000;
1l : = 0000
2 : = 0000;
3 : = 0000;
4 = = 0000;
5 : = 0000;
6 = = 0000;
7 = = 0000;
8 : = DB KS DB __ 1 !
9 = KP= +00009; RO. 9 > CPU-DB-NR. 3 ! SOURCE :!
10 = KP= +00005; STRT. ADDRESS IN DB 9 !t CPU ! to
11 EF= +00002; LENGTH IN WORDS ! ! FPB1O
12 = KS= DB KS DB __ B _ | ! and
13 - KF= +00001; NOo. 1  DB-NO. 1 (C-NC.1) |\ ppcwrN.:! ¥B11
14 XK¥= +00105; STRT. ADDRESS IN R DB NO. 1 ! IP 252 !
15 = K¥P= +00002; LENGTH IN WORDS ! !
16 = = 0000; ==> here: free !
17 - = DB KS DB __ _ 1 !
18 : EF= +00001; RR. 1 > DB NO. 1 (C-NO.1) ' SOURCE :!
19 : = 0000; IRRELEVANT ! IP 252 ! to
20 - = 0000; ! ! FB12
21 = DB KS DB __ ' t
22 : — +00011; NO. 11T ~ Ctu DB NO. 11 hosriN.:!
23 : KP= +00002; STRT. ADDRESS IN DB 11 ! CPU !
24 : KP= +00176; LENGTH IN WORDS ! '
25 : = 0000; ==> here: free !
26 : = DB KS DB __ ' '
27 : KF= +00001; No. 1 > DB NO- 1 (C-NO.1) | ohomer st
28 : EXF= +00110; STRT. ADDRESS INR DB NO. 1 ! IP 252 ! to
29 3 KF= +00010; NUMBER OF DATA WORDS 1 ! FB12
30 : KS= DB KS DB __ ! !
31 : KF= +00011; NO. 11T = 0 DB BO. 11\ eorrN.:1
32 = KP= +00180; STRT. ADDRESS IN DB 11 r CcPO !
33 = KF= +00010; LENGTH IN WORDS ! t
31 : = 0000; ==> here: free
35 : = 0000; + +
36 = 0000; ! ) '
37 = 0000: ! Area of the source/destin- !
38 : = 0000; ! ation parameters for FB15 !
39 : = 0000; 1 1
40 : = 0000; 1 '
41 : = 0000; ! H
42 = 0000; + +




6. COM 252/615 Operator Guide

6.1 General

The IP 252 closed-toop control module can be configured and assigned parameters with the PG 615 and PG 635/675/68%5/695 pro-
grammers. User-friendly menu-driven prompts help the user during operation.

in this section the operator communication of the PG 615 is described and input formats which may occur are also described.

Note:

The PG 615 programmer with the IP-specific “COM 252" initialization software can only be used if the memory submodule
6ES5 374-0AAM is used on the IP 252,

6.11 Seiection procedure

Starting from the main menu (see Fig. 6.1) in which all functions avaitabie to the user are listed, the corresponding sub-menus (func-
tions) can be selected by directly entering the call number shown in the main menu. Except for the branch selection menu, for which
two digits can be entered and which is therefore provided with a separate input field, an enter key is not required and the selected
sub-menu is called up directly after entry of the number.

i a menu is longer than four lines, it can be scrolled upwards and downwards using the cursor keys. In all cases where the menu
display field can be scrolled, this is indicated on the right hand border of the display with the corresponding direction.

I« INIT STATE I
I 8
I 1 INPUT 1
I 2 DisPLAY 1
I 3 1
I 4 TRANSFER 1
I v i1
I=SELECT FUNCTION -1
Fig.61a: Main menu before scrofling

I = INITIT STATE 1
I . "1
1 5 DELETE 1
1 - SPECIAL FUNCTION 1
I 7 INFO - I
1 8 CONTROLLER TEST 1
1 I
1«5 LECT FUNCTION -1

T T S offls S Y . T T L SR D S o M S, — - P A T A A

Fig.6.1b: Main meny after scrolling several tmes
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6. COM 252/615 Operator Guide

6.1 General

6.1.2 Parameter input/output
6.1.2.1 Subfield editor for input/output

Input: The inputis left justified on entry in the input field. During input the first character deletes the original contents of the sub-
field. The cursor can be positioned anywhere within the input field with the cursor keys. After an entry is made, the subfield
can only be exited by pressing the subfield enter key. After entering several data items in an input field, they must be entered
using the global enter key.

Fig. 6.2 shows an example of data input before transferring the braking current normalization value with the subfield enter
key, Fig. 6.3 shows this after the subfieic enter key has been pressed.

I » I NP P E 1
1 I
I1sT1TA.1 DCL 1.1 Y 4 I
1ADR L AC2 7 4
1 1
I 1
I 1
I1+*PAR. BRANCH 01 + 1

Fig. 8.2 Leftjustified inpuz

Qutput: Data is cutput right justified, i. e. each subfield is represented on the right after subfield enter key has been pressed.

|
{
1
'
I
]
1
!
t
|
t
i
1
1
I
|
|
!
|
|
1
|
i
'
1
1
i
1
1
i
i
|
|
!
1
|
|
|
i
1
i
t
I

I » I NP PG 1 c1 s 1 i
1

IS5TA .1 DCL 1 .1 X 1
IADR DacC 2 7 I
I I
1 1
1 I
I = PAR. BERANCH g1 + 1

——— v —— v i P S P W S e S T W A S S W G e SO S S e

Fig.6.3 Rightjustified output

Sign: Insigned parameters, the sign appears in a special sign position. Positive signs are suppressed during output.

6.1.2.2 Types of parameters
Dim. Sign Digits Decimat Range
point
Bit value - - 1 - 071
integervalue
Number, MP number | - - 2 - var,
Address - - 3 - var.
Constants - yes ] 2 +/— 9999
Percent values % yes 7 2 -+/~ 100.00
Time values ms - 5 0/1 0.1-9999
s - 5 0-3 0.001-9999
hm - 5 2 00.01-59.59
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6. COM 252/615 Operator Guide

6.1 General

6.1.2.3 Input formats

1.

Integer constants
VZZ.Z7
VZ.Z2Z

. Percentage

V100.00
V2727
VZ.ZZ

. Milliseconds

ZZZ7

. Seconds

ZZZZ

2777
2277
7277

. Hours

HH.MM

vZZ.zZ
VZZ

Vv100.0
VZiZz
VZZ

Z22Z

ZZZ
ZZZ

H.MM

6.1.2.4 Parameters with physical units

vZ

V100

In some structures (e. g. standard controller) it is possible for the user to input and observe setpoint values, actual values and limit
values as well as polygon interpolation points and variables with physical units. Depending on the complexity of the structure, up
" to 4 different dimensions or physical units can occur simuitaneously. For each of the 4 dimensions the user can specify an ASCII
string with 2 maximum of 6 characters and also the characteristic line used to convert dimension values into a percentage repres-
entation used internally by the processor. ]
Since the unit field is only twao characters iong, the six characters long ASCI! string cannot be output after the subfield. instead of
this a number (D1 to D4) is output. With the “OTHER” key the ASCI strings of ali current units can be displayed on the screen. By
pressing any other key the original display is restored to the screen. Figs. 6.4 and 6.5 show an example for this. In Fig. 6.4 an example
of an inputis shown which uses the physical D 1. By pressing the " OTHER” key the representation is displayed as shownin Fig. 6.5.

I

D
.n
* P A

1t

(o 2
6 20
B 12
IH 20
M 18
NCH 02
€5 s 2
KPP/ CH2

(=l — =

4
"1
11
11
11
11
Vi
+ 1

I

1

i

I

1

I

1

S ——— T — — -t i " T T i ol e o = o e

Fig.6.5 Physical unit display after “OTHER": key
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6. COM 252/615 Operator Guide

6.2 PG (Programmer) Functions

6.21 Start-up

After switching the power on, the COM 252 executes a short self-diagnostic test and then goes immediately into the default rou-
tine. Here the defauits form is displayed on the screen (see Fig. 6.6), which the user can acknowledge with the Break key or modify

with the function keys. After modification, the defaults must also be acknowledged before the main menu is displayed. This main
menu is shown in Fig. 6.1

The main menu corresponds 1o the base state to which the user can return from any point by single or repeated activation of the
Break key. From this main menu he can go into the required function by entering the calling number of the function.

* DEFAULTS
BUS ACCESE®S: N O

o bt = P Bl e e ey

YES N O -

- o S W S T S . o o P T s i T —

et bt e et

Fig.6.6 Defavitmenu

6.2.2 Inpust

The term “input” refers to all steps required for fully specifying a control loop with the COM 252/615. In order to prevent any steps

being overicoked during the first input procedure, the PG guides the user linearly, . e, on a path without branches, through all input
functions.

Input sequence: Selection of the target device
input of the cnlantrol loop no.
Structurelselection
Struc[turing
Input of the s:ampling time
Selecting the sltop behaviour
Determiring ﬂl\e dimensionsg
Parameter assignrnlent of the branches

6.2.21 Selection of the target device

After selection, the input function checks the programmerinitially for a controlier biock in the PG. |f this is the case, the delete menu
appears on the screen (see Fig. 6.7), and the user must decide whether this block is to be deleted or not.




6. COM 252/615 Operator Guide

6.2 PG (Programmer) Functions

|
1
i
1
1
|
|
]
1
[}
!
i
1
|
1
)
1
i
|
1
1
|
1
1
1
1
1
1
1
|
l
|
!
1
i
1
t
|
]
I
|
1
I

I« 1INP 1
I 1
IBLOCK I
IAVYVAILABLE IN PG 1
I 1
IERASE ? 1
I I
1 YE S N O + 1

Biki6.7 Delete menu

After the user has decided to delete the block by entering “1°, the input menu appears on the PG as shown in Fig. 6.8,

I = I NPUT I
I I
I 1 P& I
1 2 1Pz 532 I
4 3 SUBMODULE 1
1 I
1 1
1 -1

*+ SELECT FUNCTTION

A —— —— — a — ——— b A =P AN T . O S S . T . S A — ————

Fig.6.8 Inputmenu

By entering a number (1 —3) the user determines where the controller block generated in the subsequent step is to be stored. i the

user selects input into the IP 252 controller module orinto the submodule, the PG fetches the necessary text and description lists

from the selected target device. However, if the block is to be stored in the PG, then the user must first specify whether on-line or

ofi-line operation is required. During this, the user is guided by the ”Select operating mode” menu shown in Fig. 6.9. Depending on
" this input, the list source is displayed in the top menu display fine.

1
|
{
1
|
1
i
'
|
1
I
t
1
i
|
[}
|
1
I
1
|
]
|
!
|
i
!
i
!
|
|
1
|
1
1
i
i
|
t
{
|
)
1

I »1INP P& I
I I
1 1 CNLINE I
I 2 OFFLINE I
1 1
1 I
I i
1 = SELECT MmODE -1

. ———— W S ST A R G Sl SR D S D SRS S G N A D S WS W S W e s i e S S - — -

Fig.6.2 Selection of operating mode
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6. COM 252/615 Operator Guide

6.2 PG (Programmer) Functions

6.2.2.2 input of control loop number

The next step of the input procedure is the input of the controller number, which is necessary so that the [P 252 can process eight
control loops simultaneousiy. For this purpose, the PG displays the menu shown in Fig. 6.10.

——  ———— T —— - ———— ——— W A S

I+« I NP PENM

Fig.B.0 input of controller number

The input of the control loop number must be corcluded with the subfield or giobal enter key, where controller numbers smallerthan
1 or greater than 8 are neglected.

The letter which is displayed in the first line of the dislplay directly after “PG” (Min Fig. 6.10} indicates whether the memory submo-
dule or the |P 252 is used as the list source. )

6.2.2.3 Configuration or structure selection

After the control loop numbers have been selected, the configuration of the control loop must be seiected. This is narmally deter-
mined by the application.

The programmer shows the user at this point the maximum 4 controller structures available in the memory submodule. If there are
less than 4 structures, then the fist is filled up with lines (see Fig. 6.11).

I = I NP PG H c2 I
1 I
I 1 DRIVE I
1 4 S TANDARD 1
! 3 - - - I
I & - - - I
I I
I=SELECT CONFIGBGUR. 1

Fig. 611 Configuration selection menu

6.2.2.4 Configuring

Configuring means the setting of software switches (configuring bits), which are embedded between permanently assigned
branches, according to the application. This means that the switches of necessary branches are closed (= 1) and those of unneces-
sary branches are left open.

The configuring or structure switches function both as “on”/”off” and also selector switches.

For “on”/”off” switches, “0“ means “No” and “1" means “Yes". Selector switches are identified by a "/ in the text and select
between two alternative sub-branches. “0* in this case is the first alternative and 71 is the second.

The structure switches are hierarchically organized and assigned to comesponding levels, This organization can be recognized by
the indentation of the corresponding iower level structure switch designations in the cenfiguring menu.

For a better overview, the user prompting is configured in such a way that sub-functions of 2 not selected branch, i. e. a branch set
to “0“, are skipped over during structuring or configuring, so that they do not appear in the corresponding menu displays. The struc-
ture switches are displayed according to branches. If the eursor is at the last position of a structure branch, then after entering the
subfield entry key the structure switches of the next branch are displayed. If the cursor moves upwards past the main structure
switch, the structure switches of the previgus branch are displayed. )

Positioning within the dispiay is carried out with the help of the cursor-up and cursor-down keys. The selection of the branch to be
used is carried out by setting to “0” or 1" and subsequent pressing of the subfield enter key. As an example Figs. 6.12 and 6.13
illustrate two cases where a selector is set to “0” and then “1*.
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€.2 PG (Programmer) Functions

——————— T —— -y T s Ve S A AR e e A —

I » INP PG H €2 S 2 1
I 1
ILOOP CONTROLLER 11
I CONT/STETP DI
I STaANDARD/UBGRATD g1
I M.PE/ADC 01
I v I
1+« CONFIG.BRSOI! + 1
Fig. 612 Ccn!iguril;lg the controller output: continuous controtier

I = ITNFP PG H 2 S 2 I
I I
ILOOP CONTROLLER 11
I CONT /7S TE®R 11
I PG KEY  7ADC g1
I I
I Vi
1« CONFIG.BROU1 + 1

— L W B W Sl il ey . o e Sy W T ——————— T T ———

Fig. 6513 Configuring the controller cutput: step contralier

The selector switches shown in this example switch between the two alternatives “continuous controller output™ and "step control-
ler output”. In Fig. 612 continuous output is selected, in which case the programmer displays the sub-functions of this branch, e.g.
standard/enhanced and H.PG/ADC. (The mezaning of the abbreviations used in the menus is described in the appendix of this sec-

tion). In Fig. 613 the selector switch is set to ”1”, i. e. the output functions as a step controlier output and the programmer displays
the sub-functions of the “step controller output” branch, H.PG/ADC. |

L —— A S e " A N — ——— . e vikin ey o — . . " ————

I*INP PBEH C1 6§51 1
1 : ~ 1
ISET REV/MIN g1
1 1
I 1
1 1
1 Vv I
I« CONFIS.BROS + 1

I
1
!
§
i
]
l
t
]
|
|
|
i
]
|
i
1
i
i
1
|
[
i
I
1
|
i
|
|
|
i
|
1
[
1
t
I
1]
|
1
!
I
1

Fig. 614 Setpoint branch not seiected

If a branch is not selected, then its sub-functions remain invisible to the user and are only listed when the branch is selected in the
display of the PG. This is illustrated in Figs. 6.14 and 6.15 using the example of a speed setpoint.

i ————— . ———— " — T — . T " S —— —

I= 1INP PEHN c1 S 1 I
i . ¢
ISET REV/MNIN 11
I RAND EENERATOR 01
I SMOOTHINGEG g1
I SETP. SEGUENCE g1
I v
‘1 = CONFIG.BRDOZS + 1

—— T — T —— i ——— T — T A {4k

Fig.B.15 Setpointbranch setected
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6. COM 252/615 Operator Guide

6.2 PG (Programmer) Functions

6.22.5 Input of sampling time

After the structure of the controller has been selected in the last step, the required sampling time is input in this step. One should
note that only times which can be expressed as powers of two between 4 ms and 32 s can be selected.

The processor loading caused by this control loop on the IP 252 is also calculated in this menu depending on the structure and
sampling time.
Figs. 6.16 and £.17 show the sampling time menu.

TR L S S e s Sy e T — —— T T = 0" " — — . 5= ke i " =

I = I NP PEM c1 51 I
%TA = 0. t1t=TIMHME CONST.%
i SAMPL.TIME T 4 4HS§
1 Ip L0AD C1 85 % I
%STOR P AR T a&a> +§
Fig.636 Sampling time menu with defauk setting

t-1NP PEHR C1 81 1
%TA = 8 .1=TIME CONST.%
% SAMPL .TIMNE T A& 8HS§
1 1P LOATD c1 42 X I
isron P.AR Ta> TAac< +§

Fig.6.17 Sampling time menu after changing the time

.

in the sampling time menu one is initially reminded of the rule of thumb that the sampling time should be approximately 10% of the
dominant plant time constant. The input line for the sampling time with a default value of 4 ms is located under this reminder. The
line below the sampling time shows the processorioading of the selected control loop. The last line of the display shows the assign-
ment of the numerical keys as function keys. In Fig. 6.16 1 is used for the function "ABSP“, “2* for the function “PAR” and "3~ for
the function *TA>". "ABSP* is used for aborting the storage of previously entered data and returning to the basic menu. Pressing
the “PAR” or the ENTER key takes the operator to the next function, i. e. “programming stop behaviour”. The "3“ key is assigned
the function “TA>" which increases the sampling time in steps (in powers of 2). After changing the sampling time (TA> 4 ms) the
function "TA<” then appears in the menu and is assigned to key “4”. With the “4“ key it is possible to reduce the sampling time
shown on the display. Whether the controller is stable at the selected sampling time remains within the responsibility of the
user. Similarly, it is his responsibility when changing the sampling time to also adjust the controlier parameters according-

Iy.

6.2.2.6 Selecting the stop behaviour

At this point the behaviour of the outputs must be determined separately for each controller if the control structure is inhibited. Two
alternatives are available here: either the outputs are set to zero or they remain in the state in which they were iast. In the second
line of this menu the user is asked whether the control ioop should carry out an automatic warm restart after a power failure. Below
this is the option of taking the warm restart condition into account. This condition states that the magnitude of the difference
between the control deviation before the power failure and after the restoration of the power should be not greaterthan 25% of the
setpoint value before the power failure. With this last option the user can determine which of the following occurs:

® no warm restart

® conditional warm restart

® unconditional warm restart.
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These decisions have defaults of YES and can be changed by pressing “1” or “2”. In this case, "1 means “YES” and "2* means
“NO" . These inputs must be concluded by pressing the ENTER key.
Fig. 6.18 shows the menu for determining the stop behaviour.

I = I NP P &M c1 51 i
I I
I SET CUTPUTS T0 I
140 1F DISABLE 1 YES I
IWARM RESTART : YES I
IRESTART COND.: YES 1
1 1
1 YE & N O + 1
Fig. 638 Determining the $top response

6.2.2.7 Definition of controller names and area names

. After the stop behaviour has been defined and acknowledged with the ENTER key , the menu “Input for CP 528 displays” ap-

pears. Here, each controller 1 to 8 can be assigned a controller name and an area name consisting of up to eight characters. Only

numbers are acceptable as input with COM 252, but any ASCII characters are acceptable when using the COM REG programmer
software.,

¥

£
b
[§1]
oy

T
[
i
X3
|
1
|
[
t
o
v
(]

"
[

-
{
5
*
RS

e

¥l
LT

Dok
f
ted gort 1 ot bl bed bl b

Fg.618 CP526interface

Note:

An entry in this screen form is not relevant for the control. Such an entry is only meaningful for controller manipuiation and moni-
toring with the CP 526, The ASCI! characters entered can then be displayed on the CP screen.
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6.2.2.8 Determining the physical units

If parameters with physical units appearin the selected structure, the user can determine the ASCH string and characteristic of the
units before beginning the assignment of parameters. In the default state the & characters of the ASCHl string contain "% ", “0" is
used forthe 0% vaiue and “100.00” for the 100% value. if other units are present, this is indicated by the scrolling arrow in the base
units menu (see Fig. 6.20). They can alsc be displayed by pressing the corresponding cursor keys {(not with the DR/DRS structures).

T H
1 *INP PG R S2
: PHYSICAL UNIT D1
0% = .00 %
: 100% = 106.00 %
z :

L]
[}
1
3
[
1
1
1
|
f
t
]
}
i
1
1
1
1
1
1
i
i
[}
1
[}
]
1
i
[}
[}
1
1
1
[}
]
1

Fig.5.20 Base units menu

From the base units menu the characteristic or ASCl; input can be called up via softkeys.

6.2.2.8.1 Characteristic input

The 3% and 100% vaiues can be input with the decimai point at any position. However, the pure numencal value must lie in the range

+/—1000G. .

When accepting the entered vaiue only a check for correct syntax is carried out. Only after the ENTER key is pressed is a check

made as to whether the characteristic can be determined from both nodes entered.

The prerequisites for this ars:

1. The characteristic has a positive slope, i. e. the 100% value is greater than the 0% value.

2. The value with the smalier number of digits after the decimal point can be normalized to the number of digits after the decima!
point of the other value without exceeding 10000 in magnitude.

An example tor an acceptabie input is shown in Fig. 6.21.
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I« INP PGHM c1 8 2 i
1 i
z UNTIT D1 I
1 I
L i 4 = 20. 1% I
11 002% = 1586 .8 % i
I I
IE TER VALUES + 1

Fig.6.21 Charateristic input for the physical units

3.2.2.8.2 ASCH string input

Since no ASCI! keyboard is provided, the maximum 6 characters iong ASCH string must be entered by positioning the cursoron an
ASCli table menu. If only one single character has to be modified, then any position in the string can be directly seiected. Otherwise
input automatically begins with the first position and moves or to the next position after entry.

Figs. 6.22 and 6 23 show an exampie with a physical unit input “D1; KP/CM2“, an ASC! table menu and @ menu for selecting the
position in the string.

I1#« INP PBM C1 S2 I
I v ;
I DT :KP/sZCH2 po0c. H i
I I
IABECEDEFBHI JKLMNOPAGQRGSETI
IUVWHXYZO12234567897 % «1
: I
I1P0OS. ENTER + 1
Fig.6.22 ASCIl tabe menu

Iow 7on ok S 3 T 5

Fig.6.23 Position seiection

6.2.2.9 Assigning parameters

'n the last step of the input procedure, the parameters of the previousiy configured controliers must be input. At this point the pro-
grammer displays only the subfunctions for parameter assignment which have been activated in the previous configuring step.
During parameter assignment the PG shows the user a iist of the selected subfunctions, where each subfunction has a selection
number which corresponds to the branch number (see Fig. 6.24). Using the seiection number, the user can subsequentiy cail up the
parameter list for assigning parameters to the subfunctions.

&-11
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Fig.6.24 Qverview ofthe selected branches

The parameter list only displays the parameters of the selected branches and subbranches.

Each input must be concluded with the subfield ENTER key, whereas the completion of the branch parameter assignment must be
concluded with the Enter key. After this, the parameter list for the next branch appears until all branches have been assigned para-
meters. Then the branch list appears again on the PG. If no further parameteris to be modified, the previously entered data can be

stored by pressing the ENTER key again. if 2 data record is already present in the target device under the specified controlter num-
berf then the menu shown in the Fig. 6.25 appears on the PG.

BLOCK AVAILAERLE

Fig.6.25 DeleteYes/No

in this step the user must decide whether the old or the newly entered parameter sets are to be used further.

Special cases:

1. Limit monitor

The limit monitors are designed for a maximum of 6 steps. For operation with fewer stages the user must select the numBer of limits

te be monitored in the first menu input line. The limit value menu changes accordingly and the PG requests the limit values in the
same menu. The physical units of the entered limit values are determined by those of the monitored measuring point.

I+ iNF FEI Ci 51 I
I H
PN DF LIMITE 1 I
ILIMIT o ga.858% 1
H I
I
T*PAR. BRANCH 12 + 1

|
I
H

Fig.8.26 Limit monitor with 1limit value
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Fig.€.27 Limit monitor with 2 limit values
2. Function generator and setpoint sequence

In the function generator and setpoint sequence, the number of vertices (interpolation and extrzpolation nodes) can be selected
optionally between 1 and 10. The parameter assignment menu is generated according to the number selected.

Fig.6.28 Setpoint sequence

I=INP P EH 1 S 2 1
1 =1
1 LINEAR 1 1
1 T I NTERVAL 2 0MS1
1 SETPOINT? g .0B8BD11
1 SETPOINT2 D. 00D 11
1 v I
I = PAR. BRANCH 023 + I

Fig.629 Setpoint sequence with 2 interpalation nodes

Apart from the number of interpolation nodes, the user must also select the distance between nodes by specifying the interval time
(i-interv).

In addition, the user can decide whether the interpolation between the nodes should be linear or according to a staircase wave-
form. This is specified by “1* or "0”, which is entered after the input field “LINEAR".
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6.2.3 Output

If the user has selected the output function by entering the selection number "2 in the basic menu, the output menu shown in Fig.
6.30is displayed on the screen.

I »D IS PLAY :
4 I
I i PG i
I 2 i P2512 I
i 3 SUBMODULE i
I 4 PRINTER 1
I i
I« SELECT FUNCTI ON + 1

Fig.6.30 Display menu

Using the selection numbers listed in this menu, the user must select the source device from which the controlier data blocks are to
be output. After selecting the source device, the menu shown in Fig. B.31 prompts for selection of the listed data to be output.

k3 L : <

£ 1 1)

I s I
HEL I O e
doe g ver 13

Fig.6.31 Function seiection output

in contrast to the rigid user guidance during incut, varicus operational procedures can be selected individually during output. After

each operational step the program returns t¢ this output menu. The BREAK or ENTER key branches from this menu to the storage
prompts.

IMPORTANT NOTE:

When assigning parameters the selected dimensions are displayed initially and can be changed as during input.
Please note that modification of the characteristic does notcause the values previously entered for that physical unitto be
changed, so thatitis possible for values which are outside the input range to be present. .

Example:
Oldnode : 0% = 0 kp/cm
100% = 300.0 kp/em
Input : Z270.0 kp/em
New node 0% = 0 kp/cm

100% = 100.0 kp/em

The value 270.0 remains as entered but now, instead of being converted by the IP to 90%, itis converted to a completely
random modulo value since the inner jimit has been exceeded.

==>The user must take full responsibility for modifications of the dimensiona! characterisitic during output.

5.2.3.1 Output printer

Entering “4" as the selection number in the output menu displays the print menu. This menu shown in Fig. 6.32 again offers the user
various functions. From this menu it is possible to select the source device for the data to be printed. Selection of “1” displays the
printer parameters on the PG screen. .
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. —— - — e e S ———— T — " —— T ‘i ki . T o W S S W - —— Akl b e

I« PRINTER CuUTPUT i
I :
I 1 PRINT PaARAMETER I
I 2 P E I
I 3 1 P25 2 i
1 4 SUBMOD UL E I
3 I
I1«S5SELECT FUNCTION + 1

—— Al S e T T — - — . A 4y i W T M = e .

Fig.6.32 Printmenu
6.2.3.1.1 Printer parameters

In the "Print parameters” menu {see Fig. .33) all parameters required for connecting up to various types of printer are grouped to-
gether.

I » PRINT PARAMETERSE i
i Bauct RaTE : 6 00 I
i HAX.NUM.LIN.: 7 2 I
X Wairtv T.8. € R : 005 i
I WATIT T. 4. LF 2 g1¢@ I
I BUSY SIENAL : NOC 3
H TITLE BLOCK : N C H
i i 53¢C 30¢C 600 1208601

Fig.8.35 Print parameters

In the last display line the selection numbers "1” to "4* are assigned values for selecting the baud rate.

6.2.3.1.2 Print PG

After selecting "Print PG* by entering “2” no further sub-menu appears, except for the prompt for source of the list, as in “Input
PG”. "Print PG” documents the current control ioop in the PG. The documentation is printed in the following sequence: structure
switch positions, sampling time, resulting processor loading and finally the parameters of the individual branches (see Section 6.5).

6.2.3.1.3 Print IP 252 / submodule

After selecting the "Print IP 252" or “Print submodule” function, the user has three alternatives (see menu “Print IP* Fig. 6.34).

Parameter list:

The parameter list documents a controlier with structure switches, sampling time and branch parameters as in “Output PG~
{see Section6.5.).

Cross reference list:

The cross reference list documents the caliing list of all inputs and cutputs used in all the contro! loops so that muitiple as-
signments can be detected and the wiring can be documented.

Complete printout:

The complete printout is 2 combination of the parameter list of all controilers availabie on the IP 252 or submodule and the
cross reference list. ’
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A el T D . S, S D S e g S S . D A Bl A S Y A —a — — o - "

I«0CUT PR T 1P 1
I I
1 1 PARAMETER I
1 2 CROSS-REF. LIST I
1 3 PRINT ALL I
I i
I I
I1+«SELECT FUNCTION -1

A L e e e S A L Al e S . S S P e e Vo — Y- e o ——

Fig.6.34 "PrintiP*

6.2.4 Transfer

The user selects this function by “4“ in the base menu and can then select the source and destination of the transfer operation.
The control loop parameters are transferred between the PG and the 1P 252/submedule packed in & data block (DB). Each control
loop is assigned a fixed DB number which however remains invisible to the user,

If the control loop is transferred to the IP 252 or submodaule, which is already present at the destination, then the user is prompted

as to whether he wants to overwrite the previous control loop. The same prompt occurs if transfer is carried out to the PG and 3
control loop data block is present there.

Two possible transfer menus are illustrated in Figs. 6.35 and 6.36.

T S L i, S - i . e Y . e i T Ty A - e o~ ——

I*TRANSFER I
1 1
1 1 I1pP252 -2 P B i
1 2 P B - > 1 P25 2 1
1 3 PG - > SUBMOD 1
1 4 SUBMOD ~> P& - I
I Vi
I+SELECT FUNCTION -1
Fig.8.35 Transfer menu before scrolling

l1* TRANGSFER I
I M |
I 3 PG - > SUBMGOD I
I 4 SUBMOD~> PG I
1 3 1 P25 2 - > SUBHKHOD 1
I & SUBMOD- > i1 P252 1
I I
I« S ELECT FUNCTTION -1

Fig.6.36 Transfer menu after scrolling twice
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6.2.5 Delete

This Delete function can be selected by the user by entering the number "5“. After this, the Delete menu shown in Fig. 6.37 appears
on the PG display.

I+ ELETE I
I I
1 1 PG 3
i 2 i F25 2 I
I 3 SUEBEMCDLRUL H
I H
i I
I xS ELECT FUumnoT I o + I

Fig.6.37 Delete menu

After selecting "Delete iP 252 or “Delete submodule” the user is prompted by the PG to enter the number of the control loop to
be deleted. In "Delete PG” the lines “2 Delete IP 252* and "3 Delete submodule” are displayed and in line 3 after the "1 Delete PG”
a question mark is displayed (see Fig. 6.38). This question mark is a safety prompt and should be acknowledged by entering "1,

———— T A S T e G i e T e . — ks — Y S —

»*DELETE
1 PB 2

= Pt oy Pl Pt e e et

= SELECT FUNCTTION -

A ——— T — A W S PP T T . W S G S W W S D R e v e el e

Fig.6.38 Safetyprompt: Delete PG

If “Delete submodule” and "Delete IP” are selected, the user is prompted by the PG to enter the number of the control loop to be
deleted. ;

6.2.6 Special functions

The menu Special functions” can be calied up by the user by selecting the number “6“. The menu which appears on the PG display
is shown in Fig. 6.39.

e . o i A A e R e —— -

I«SPECI AL FUNCTIGON 1
I I
I 1 MODE I
1 2 DEFALLTS I
I I
I i
1 I
I = SELECT FUNCTTION -1

———— . S " S " oy Wi o = e Vo e T T T T —— T — - . — — —

Fig. 6.3% Special functions menu

As described in the previous sections, one enters into the “Operating mode” or “Defaults” menu by entering the corresponding
selection number.
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6.2.6.1 Operating mode

The “Operating mode” menu controls both the general 1P module RUN/STOP as well as the selective control loop enable. The
operating mode menu is shown in Fig. 6.40.
in the last line of the display the decimal keypad of the PG is assigned the following functions:

1=YES 2=NO 3 =RUN/STOP

The upper line shows the current moduie state whereas both lines underneath show whether the eight control loops in the IP mod-
ules are enabled or disabled.

A L 0 o L S e e kS e R L g e T T Py — —— . — . i ‘o

I =MODE: I P-STOP I
iC-NR:i z 3 4 3 6 7 8§
I ENAB:N N N N N - - -1
%ENQBL=YES DISABL=NG %
% YES NGO R UN -i

P o T N S S e T S —— T —— . i 0 = " —

Fig-6.40 Cperating made meny

After entering a selection number, a question mark appears after the selected function appears (e. g. RUN). This prompts the user
to enter the selection number a second time. This safety check reduces the probability of incorrect operation.

if the module is in the STOP by software initiation, then it can be putin the RUN state by entering "3 twice in succession. The mes-
sage text in the display changes from RUN to STOP. STOP appears in the last display line above the “3*, i. e. the selection number
"3*" is assigned to another function.

In order to enable or disable one particular control loop the user must position the cursor to the point below the control loog num-
ber. Then he can change the enable/disable state of the particular controt ioop by pressing the selection number twice. The line

which contains the message “ENAB” gives information about the current state of the particular controller, where Y stands for
enabled and N for disabled or not used.

6.2.6.2 Defaults

The Defaults menu (see Fig. 6.41) is restricted to the prompts bus access YES or NO.

Bus access means in this case that the IP 252 not only uses the internal ADCs and DACs but also accesses the extended peripherals

of the S5 bus. This has an effect on the syntax checking for the address assignments of the ADCs and DACs. Without bus access
. only the internal addresses 0 to 7 are possibie, with bus access however the addresses 128 to 254 are possible.

This “direct bus access” is only possible with the PC 115 U!

e —— T T o S S} T A T T . o S (S A — - T o

Fig.6.41 Defaults menu
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6.2.7 Information

This menu is called by selecting number “7“ as shown in Fig. 6.42.

A T T . — T ———— . P ¢ wl Wi i w—— . . 8 s _
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Fig. 6.42 Information menu

6.2.7.1 Controller list

In this list the available control loops in the IP 252 and the submaodule are listed. For each control ioop the structure name and
version number is displayed.

After selecting the controlier list the menu shown in Fig. 6.43 appears in which the user must enter the operating mode (onling/off-
line). This influences whether the IP 252 or the submodule is used in the lower submodule receptacie of the PG 615 as the source
device for the list. Fig. 6.44 shows the actual controller list appearing after selection.

I CONTROLLER LIST I
1 1
1 1 CNLINE 1
I 2 OFFLINE I
I I
I I
I I
I+«*SELECT MODE + 1
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Fig.644 Controller fist
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- 62.72 SYSID

This function was introduced so that the system CPU could access its IPs {intelligent 1/Os) and CPs {communications processors!
and read the version number, the date of generation and the module designation for diagnostic purposes. If the “SYSID” functior
is called up under the "Information” function, then the menu shown below in Fig. 6.45 is displayed.

1«5YS1D I
I 1
I 1 ONLINE I
I 2 OFFLINE I
I 1
I 1
I 1
I« SELECT MHMODE + 1

Fig.6.45 SYSID base menu

In this menu the user must decide whether he wants to work online or oHfline. Next, the actual SYSID mask, which is shown in Fig
6.46, is displayed.

i z
I#HLFE~NE : z
IR0 B UL E : - - z
IVERS ICHN V=T .5 B I
IDaTE z I
D oaT P - N R - I

Fig.6.46 SYSID menu

Only the date is to be entered by the user in this screen form. The page number and the submodule version, in this case V1.3M, are
displayed after scrolling down twice.

Ii® B8 Y 515D I
1 I
IVERSE I N £ Vo= 2 . 2 =4 H
IDATE : :
I F&aeBE MR . £ 25 =z I
IgUgpM.,., ¥VEHRE:2 V- 3 . 2 4 I
- T
I 1
Ina T P~ MR -1

Fig.6.47 Second partof the SYSID menu
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6.2.7.3 Faults/errors

This function enables errorffault diagnostics if, for example, the IP will not enter the RUN mode.
Under normal conditions — no error — the following menu will be displayed:

ted bbbl b

ferd B 0=

M
L
i
ot

i

Fig. 6.48 Error form

The following messages are transferred from the IP 252 to the CPU contro! program for diagnostics purposes:

Errornumber{Texton PG 615 Error caused by Reaction of IP

decimal toerror
00. NoermroroniP Basic status: “Noerroron 1P 252" -
1. Hardware Time-out (not analog module) “Stop”
12. Hardware Checksum of EPROMs incorrect “Stop”
13. Hardware Result of offset correction: Deviation of a DAC>7LSB “Stop”
14. - }jHardware Errorin hardware diagnostics program: RAM “Stop”
15. Hardware Errorin hardware diagnostics program: MUART *Stop”
20. Watchdog Time-out “Stop”
21. Directaccess S5 bus notenabled by S5-CPU “Stop”
22, Analogsection Wire breakage at digital input (digital tacho) “Stop”
23. Anaiog section Power failure in analog section “Stop”
30. PConStop BASP activ “Stop”
31. Submodul Wrong or no submodule in IP 252 “Stop”
50. Analog module Time-out or wire breakage in analog module “Stop”
51. Cveroad 1P 252 overloaded (timing conflict) t ED “F* flashing
70. RUN/ STOP switch RUN/ STOP switch onIP 252 setto “Stop” *Stop”
71 Software stop Stop of IP 252 initiated by command from PG or PC “Stop”

All the messages listed above are recognized by the IP 252 operating system and can be

1. scanned with the help of COM 252 for the PG 615 or COM REG for the PG 635/675/685/695 via the “Info” function in the

“Errors” submenu, and

2. fetched via RECEIVE 200 from a specific RAM area of the IP 252 (the dual-port RAM) by the CPU. The etror bitin questionis then
reset via RESET 200. An error bit, once entered, will be automatically reset when the module goes from “*STOP —> RUN".
CONTROL 200 can be used to determine whether a new emmor bit has been entered by the IP 252, and therefore whether it is

meaningful or not to call up a RECEIVE 200.

Generally, only the first message received is entered. The numbers 51 and 75 to 85 are exceptions: these messages are overwritien

by all subsequent messages!
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6.2.7.4 Processor loading

After selecting the "Processorioading” function, the menu shown in Fig. 6.49 appears. In this menu one decides whether online or
offline operation is required. After this the actual control loop loading menu containing information about the individual control
loops is digplayed.

This function displays the processor loading caused by the individual control loops in the IP 252 or submodule on the processor of
the IP 252 (depending on the selection online / offline). The total loading is given in the iast line.
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Fig.6.50 Controller loading

6.2.8 Controlier test .

The controlier test function is selected by entering the selection number "8“. ltis used for operator communication and monitoring
of the controlier under online operation. in addition to the input and display of parameters, the controller test is also used for dis-
playing bit variables (. g. branch enabie bits or limit value identifier bits), input values (e. g. PC setpoints) orintermediate variables
{referred to as measuring points). All values are updated several times per second by the IP 252,

Forcing during controller test (— key)

The cursor is not visible during the status display. If 2 parameteris to be modified in the RUN mode, the cyclic status request is inter-
rupted by the FORCE key. The last display is frozen and the cursor appears in the first forceabie field orin the last forced field in this
screen. If no forceable field is available in the current screen, the PG searches for the first forceable field after the current screen.
I no field is found, the old screen remains displayed and a corresponding fault message appears and the status is again cyciically
requested. Otherwise the display scrolis unti! the first forceable field found appears on the display.

in the "Force™ mode, the cursor can be moved upwards or downwards with the cursor keys as during parameter assignment with
the restriction that positioning is only possible on forceable fields. If no forceable field is available in the direction of the cursor key,
a fault message appears and cyclic updating is again started (cursor disappears).

Ii a parameter on which the cursor was positioned is to be changed, the desired value is input and the subfield ENTER key is
pressed. The PG then transmits the new value to the IP 252, interrupts the torcing mode and returns to the status display mode.

Values which cannot be forced:
% Addresses
* Measuring points
* Number of limit values
# Interpoiation/extrapolation node and setpoint numbers

When selecting the following parameters, there may be conflicts with the outer loop controller since it also accesses the same
memory locations via the dual-port mechanism:

% PC setpoints

% PC enable bits
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6.3 List of Abbreviations used in the PG 615 Menus

ADR

ADC

ANQ

BRO1

C1

CLIST
CNO
CONT
CRW.TIME
D1

DAT

DAC

DLM

ENAB
HH.MM
INP

P

IP-LOAD C1
L
LEW.TIME
LMV
MAX.LINES
MQOD
M.PG

MS
MS.PT-NO
NORM DECEL
OPM

ouT

PAR
PAR.AS
PLNT-CONST
P-NO

PRI
PROC.LOAD
POSN

S

81

52

S3

SEC

STEP
STOR
STRUC
SYSID
TINTERV
TLD

TS

TS>

TS<

u

WARNG
WR

X'LM

Address

Analog-to-digitai converter
Analog output

Branch 01

Controller 1

Controlleriist

Controlier number
Continuous-action controller
Waiting time after carriage return
Dimension 1

Date

Digital-to-analog converter
Dangeriimit

Enable

Input format for hours/minutes
Input

intelligent /O module (IP is often used as an abbreviation for IP 252 in this manual)

{Pioading due to controlier 1
Lower

Waiting time afterline feed
Limiting value .
Maximurn number of lines
Submoduie

Manualivalue PG (manipulated variable for manual intervention)

Milliseconds

Measuring point number

Normalization of the decelerating current
Operating mode

Qutput

Parameter assignment

Parameter assignment

Plant time constant

_ Page number

Printer output

Processorioading

Position {in dimension designation)
Seconds

Structure 1 {drive controiler DR)
Structure 2 (standard controlier DR}
Structure 3 (drive controller with seif-setiing DRS)
Seconds

Step controller

Store

Structuring (configuring)

System identification

interval time

Total loading

Sampling time

Increasing sampling time
Decreasing sampling time

Upper

Warning fimit

Warm restart

Limit monitor
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6.4 Error messages on the PG 615

Hardware messages

NO. ERROR

02 External RAM error

03 Internal RAM error

04 Buffer overflow

05 Parityerror

06 Wire break

07 Time expired

08 Unknown

22 Incorrect operating mode

30 Block not available

33 Usartfault

44 Unknown message

50 Wrong key

5t Unknown command

53 Key-operated switch

60 Noinformation DB

61 No description and text lists

62 Range cannot be represented uniformly

63 Branch not available

64 . Conciude subfield

65 Description listerror

66 No parameterin branch

67 Inadmissible number of steps/minimum pulse
duration :

68 No value in the direction of the arrow / on the
page can be forced

69 Unknown measuring point

72 Address notallowed

73 Parameter overflow

85 Parameter cannot be forced

87 Datain the selected format cannotbe
represented

o1 Submodule programming error

92 Wrong submodule inserted

93 No space on the submodule

95 No submodule inserted

REMEDY

Replace PG
Replace PG

Repeat function

Repeat function

Repeat function

Repeat function

ordisconnect PG connectortemporarily

Repeat function;

if required disconnect PG cohnectortemporarily

Select correct operating mode;
then repeat function

Repeat function;
ifrequired exchange PC orinterface
Repeat function

Press right key
Enterright command
Key switch must be on i position

¥ key .
Enter controller once again (configure and
assign parameters); it is not functioning
properly as it has been generated on the
basis of an obsolete description list

Enter command with the correct parameter
Acknowledge

Change format

Delete controller and re-enter/
replace submodule

Identify submodule correctly
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6.5 Output : Print PG
PRINT PG CONTR.:02 CONFIGUR.: DRIVE VERSION:0.2 PAGEN
1. Configuring bits (structure switches):
Branch01:  Controller output 1 Branch 10:  Actualrev/min 1
: Conversion 0 Analog/pulse 1
Branch02:  Friction 1 Filter 1
Branch(03:  Periph. vel+accel i Zoom display 1
Branch04: Increaseloop gain 1 Branch11:  Act. armature current 1
inject dia. signal 1 Signalinjection 1
Branch05:  Speedcontrolier 1 Thermal monitor 1
Branch08: Set-upspeed 1 Branch12:  Limitmonitor1 1
Branch07: Creep speed 1 Branch13:  Limitmonitor?2 1
Branch08:  Setrev/min 1 Branch 14:  Meas.socket 1 1
Ramp-function generator i Branch 13: Meas. socket?2 1
Filter 1
Setpoint sequence 1 2. Sampling time/IP252 load:
Branch(9:  Primarycontrolier 1
B+/B— 1 Sampl. time: 4ms
ADC/Input 1 IP252i0ad: 105%
Nact/PG scaler 1
PRINT PG CONTR.: 01 CONFIGUR.: DRIVE  VERSION: 0.2
3. Controller parameters: LOWLIMIT —20.00%
BranchQ1: Controlleroutput NORMBRKG 0.00% JIOWL 0.00%
ADRDAC?Z 1 IUWL 0.00%
Branch02: Friction FRICTION 0.00% 10GL 0.00%
Branch03: Periph.vel+ accel STA.JACCL 0.00% IUGL 0.00%
Branch04: Increaseloopgain STA.1LOOP 0.00% SOGL 0.00%
INJECT DIA. SIGNAL SUGL 0.00%
Branch(5: Speedcontroller KP 10.00 NACT/PG SCALER
TN 200MS SCALERCONST  80.00%
v 0s Branch 10: Actualrev/min ANALOG/PULSE
HIGH LIMIT 100.00% REV/SEC 30.00
LOWLIMIT -100.00% ST/100 5.00
IOWD 0.00% FILTER
IUWD 0.00% TVZ 20ME
10GD 0.00% ZOOM DISPLAY
IUGD 0.00% STANDACT 100.00%
SOGD 0.00% CALDISPL 0.00%
SUGD 0.00% ADRDAC1
START-UP SETP 0.00% START-UPACT. 0.00%
Branch06: Set-upspeed REV/MIN 5.00% Branch 11: Actarmaturecurr- ADRADC4 1
Branch07: Creepspeed REV/MIN 10.00% ‘ SIGNAL INJECTION
Branch08: Setrev/min CONSTSETP 22.00% STA.1ARM 100.00%
SETPSECT 100.00% THERM MONITOR
ADRADCEH 2 THERM CONST 1.10HNM
RAMP GENERATOR THERM LIM. 89.00%
TH 108 Branch 12: Limitmonitor1 NQ.OFLIMITS 2
TR 155 MS_PTNO. 12
INCREASE 100.00% LIMIT 1 1.00%
FILTER LIMIT2 - 1.00%
™vZ 20MS Branch 13: Limit monitor2 NO.OFLIMITS 1
SETPOINT SEQUENCE MS. PTNO. 14
ADRDACS 1 LIMIT 1 80.00%
Branch 09: Primarycontroller B+/B- Branch 14: Meas socket1 MS.PTNO. 14
ADC/KEYIN ADRDAC3 5
CONSTSETP 0.00% Branch 15: Meassocket?2 MS.PTNO. 12
ADRADC1 3 ADRDAC4 8
KP 5.00
™ 0s
v 0s
HIGHLIMIT 20.00%
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6.5 Output : Print PG
PRINTPG  CONTR.: 01 CONFIGUR.: STANDARD  VERSION:0.3  PAGE: 01
1. Configuring bits (structure switches):
Branch01:  Controlier output 1 Branch02;  Actualvalue 1
Cont/step 0 ADC/PULSE 0
M.PG/ADC 0 Validity check 0
Standard/upgraded 1 Averaging 8]
Sep.d-comp.input 0 Polygon 1
Disturbance inp. 0 Branch(03:  Setpoint 1
M.PG/ADC 0 ADC/input 1
M.PG/ADC ] Ramp generator 1]
Cont/"on”/"off” 1 Smoothing v
2/3-stepcontr. & Branch04: Limitmonitor1 1
Conditioning 0 Branch05: Limitmonitor2 0
Branch06: Meas.socketi 0
Branch07: Meas.socket2 0
2. Sampling time/IP 252 load
Sampl. time: 4ms
{P252load: 65%
PRINTPG CONTR.:01 CONFIGUR.: STANDARD VERSION: 0.3 PAGED2
3. Controller parameters:
Branch01: Controlleroutput CONT/STEP
STANDARD/ POLYGON
UPGRADED NR. VERTICES 1
M.PGADC STARTVAL. 10.00%
CONST.MAN 2% CORNER 2.00%
H. LIMIT 100.00% ORDINATE 1 20.00%
L.LIMIT -~ 100.00% START-UPACT 0.00%
KpP 500 Branch03: Setpoint ADCINPUT
™ 18 NR. SETP. 2
Tv 0S8 LINEAR 1
CONT/“ON"/*OFF" 1 TINTERVAL
TMIN 4MS SETPOINT 1 20.03%,-
ADF 1.00% SETPQINT 2 0.00%
RSP 10.00% SHL 0.00%
23 STEPCONTR. 1 SLL 0.00%
ADRDACY ¢ Branch 04:  Limitmonitor 1 NR.LIMTS 1
Branch02: Actualvalue ADC/PULSE MEAS PTNO. 4
ADRADC2 o] LIMITVAL. 1 22.00%
H. WARNING 0.00%
L.WARNING 0.00%
H.DANG. LIM 0.00%
L.DANG. LIM 0.00%
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3 General Notes
3.1 Structure of the Masks

As in other SIMATIC S5 operator areas, the dialog between the user

and COM REG is executed exclusively by means of masks. All the

nmasks are structured basically the same:

- two headlines with information on the selected function and the
block which is being processed

- 19 lines of working area

- three lines of function key menmu for selecting functions and
controlling the parameter input.

This structure is illustrated in the "Comtroller selection™ mask.
This mask appears immediately after selecting "COM REG" by means

of the <F1> / <Package> key. All existing COM REG packages are
displayed.

*

*

* Conitroller select:

B o e o e e e L 4 e o e B R e e A o
*

#* The following operator roxtines are available:

*

*

* QM REG for the R84 Controller Stmxtire ... C:S50CRZT.QD :
* C:SS5CECI3X.QD
* QM FEG for IP 252 Closed loop comtrol moxdile C:850CT2X.QD

* C:S50EC X .CMD
*

*

*

*

*

*

*

*

*

*

*

* F1 ¢! F2 t F3 !t F4& ! 5 !t Fé6 ! F7 ! F8 .
* G, ! ! 7 ! 4 ! !

* R4 ! IP252 f ! ! ! ! ! Break
*

%ok % % Bk M OF % b N O N N R N R % R R E R X XK

In the "Controller selection™ mask the user chooses the controll-
er he wishes to work with using the COM software. For this purpo-
se, the function keys offer the following options:

<F1> Controller structure Ré64

<FZ> (Closed-loop conrtroller IP 252

<F8> Break

The assignment of the function keys <Fl> to <F7> in the mask
shown above depends on the existing packages.
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After a module has been selected the preset mask is displayed.

To exit COM REG press the break key <F8>. Then the command inter-
preter is loaded which will display again all available packages.
To exit S5-DOS press the function key <F8>. This command must be
confirmed by activating the <Enter> key.

3.2 Selecting Functions

COM REG is operated by means of the alphanmumeric keyboard, the
cursor keys, the eight function keys, the <Break> key, the

<Enter> key, and the <Hard copy> key. All other STEPS specific
keys are ineffective.

When you press an ineffective key the message "BLOCRED REY" is
displayed; afterwards you can correct the input. Keyboard entries
are closed by pressing the <Carriage return>. After that the user

is prompted to enter further data or, the next memm is auntomati-
cally displayed.

COM REG is structured hierarchically, i. e. there are different
levels on vhich the program may run. The upper level is the main
menu. When the user selects a function from the main mepu {(for
example output) a new menu is displayed from which the data that
is to be output may be selected. When the user selects, for .
example, "PARAMETER"™ the third level is entered. The following
diagram shows this in detail:

Main menu Output Parameter output
Input +— Structuring

Qutput Scan time

Transfer 4+ Response 4+ Controller

Delete +— Phys. dimension 4— Actual value
Special fumctions +— Parameter -.————4— Setpoint value
Information

+— Test socket

Test 4+— Digital peripheral
Normally a function is closed by pressing the fumction key <F7>
(Beady); then the program returns to the mext higher ievel.

The entries or changes made are stored. When a function is can-
celled by pressing <F8> the program returns to the next higher
level without storing the entries or the changes.

As with other operator areas the <Break> key and the <Carriage
return> are effective under COM REG. Often the <Break> key func-
tions the same as <F8> and the <Enter> key functions in the same
way as <Fi>.

Vhen the hardcopy key is pressed the screen contents may be
output at any time via a comnected printed.
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3.3 Entry Fields

Tou enter data into the entry fields by means of the alpharumeric
keyboard and close the entries by pressing the <Enter> key.
Before pressing this key you can move the cursor within the entry
field and correct wrong entries.

Before you start to enter data into the entry field the cursor is
positioned in the leftmost position of the field. When the entry
field is blank, data can be entered left-justified. After wou
have pressed the <Enter> key CO¥ BEG displays the entry right-

justified. When the entry field is mot blank you can enter data
in one of two ways:

- You enter the new value left-justified. Since the previous
entry is stilli displayed, right-justified, it is not over-
written completely. A blank must follow the last character of
the new entry so that COM REG can recognize it. After pressing
the <Enter> key COM REG accepts the new value and displays it
right-justified. In the following example the value "10.5"
should be replaced by "9.5". (Blanks are represented by "_™)

Before the entry is made: " _10.5"
Before pressing the <Enter> key: "9.5 5"
After pressing the <Enter> key: "_ 9.5"

You overwrite the old value with the new one in such a way that
the position of the decimal point is maintained, i. e. the new
value is entered right-justified. The advantage of this method
is that only those characters that really have to be changed

are entered. In the previous example "10" is overwritten with
” 9Il.

Before the entry is made: " _10.5"

Before pressing the <Enter> key: "_ 9.5

After pressing the <Enter> key: "_ 9.5"
Wher you wish to enter parameters of different time units or data
types COM REG offers possible time units such as ms, s, m or
different data types such as IFW, XW, PW, FW in the function key
menmu, during completion of the entry field. The default unit can

be changed by means of the appropriate fumction key before press-
ing the <Enter> key.
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3.4 Types of Parameters and their Imput Formats

There are different types of parameters under COM REC and for
each type of parameter only particular input formats are allowed.
In the following table all types of parameter are listed:

Type of Dimension | Sign | Decimal | Range
Parameter places
Contreller no. - no 0 1-8
DE mno. - no 0 2 - 255
FB mo. - no 0 0 - 255
Bit value - no 0 o/1
Address - no 0 0 — 254
Fixed point - yes 2 +/~100.00
- Percent wvalue % yes 2 +/=100.00
Times ms no 1 0.0 - 999.9
0 0 - 9999
sec no 3 0.000 — 9,999
2 0.00 — 99,99
1 0.0 - 999,59
c 0 — 9999
hm no 2 0.00 — 59,59
Determination 6 optional} yes 4 €.0000 — 1.0000
of physical characters 3 0.000 — 10.000
dimension 2 0.00 - 100.00
1 0.0 - 1000.0
0 0 — 10000
Dimension- 6 optional] ves as format determined
dependent characters determ. | above
parameter above

Dimension—dependent parameters are parameters with the same unit
as the values to be controlled, for example the setpoint value,
the error signal, the setpoint vaiue error limits, the processed
actual value. For further information see chapter 4, section
"Input/Entering a standard controller/Input characteristic”.
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3.5 Recommendations for the Procedure

You can project a controller by means of COM REG according to the
steps described below:

- Enter the controller structure and parameters into a program
file.

- Create the controller list (only for controller structure Ré64)

- Transfer the dats blocks (and possibly the function blocks)
from the program file to the module.

- Online test of the controller; optimize the parameters.

- Change the structure with "Output®, if required, and test it
again.

- Store the tested controller data block in the program file.

~ Program the data blocks in EPROMs, if required.

- For documentation, print the controller structure and param-
eters.

3.5.1 Entering a Controller

In order to structure a controller the "INFUT"-function is se-
lected from the main menu by pressing function key <FI>. In order
not to lose any data, in the event of interference, it is ad-
visable to initially enter comntroller data blocks into a file and
not send them directly to the module. When you enter data COM REG

guides you with masks so that you can enter the data in a suita-
ble order:

- structuring

- determining the sampling time 1)

- determining the controlier response

- determining the physical dimemsion

parameterizing the branches and modules that were switched on
during structuring

When a controller is being entered no wvalues are preset by COM
REG in order to avoid unintended controller functions being
activated. For an appropriate parameterization of controller

structure R64 it is mecessary to enter walues >< 0 for the foll-
owing parameters:

- Scan time 1)

- Time base of the controller list

- Upper limit (of the controller)

- Lower limit (of the controller)

- Positive increment limit

~ Negative increment limit

- Adjustment factor on a continuous comtroller with pulse/pause
output

-~ Gain of the actuator adjustment

Kinjmum pulse duration on a step or continuous controller with

pulse/pause cutput

- Fumber of vertices of the polygon curve

- Distance between the vertices of the polygon curve

- Number of setpoints of the setpoint sequence

- Filter time constant

- Increase at the ramp-function gemerator

- Nunber of limit values of the limit momitors

- Measuring point number for limit monitors and test sockets

1) Here, 'sampling time' and *scan time' have the same meaning
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3.5.2 Creating the Controller List (only for R64&)

The system program of the processor must be informed in the
reserved data block DB2 in which sequence each controller is
called. Therefore, after the creation of the data blocks, each of
which contains a controller structure, the controller list must
be created by COM REG.

3.5.3 Transfer to the Module

In order to be able to test the controller the data block should
be transferred from the file to the module using the function
<F4> "TRANSFER". When working with controller structure RE4 the
function block (FBl02) and the controller list {DB2) must be

transferred along with the data block in which the controller
structure is stored.

3.5.4 Online Test of the Controller

After starting the PC the controller can be tested by means of
the function <F8> "TEST". It is recommended to ensure that the
controller receives the correct values from the input module by

selecting a test point table where the different test point
values are visible at a glance.

You can optimize the parameters online during the controller test
by overwriting the current parameter using the function "FORCE".

3.5.5 Changing the Structure

Since only the parameters may be changed during test you have to
exit the test and select the function <F2> *OUTPUT" in order to
change the structure. It is reasonable to change the data blocks
at the module (in STOP state) since it is there that the parame-
ter changes, resulting from test, will be accepted, in contrary
to the data block on file. After a structure has been changed the
Processor must be restarted. The user may now change the masks
completed by "INPUT". In contrary to input, the user won't have
to follow the complete sequence of masks, but may select directly
the masks to be changed. The "Test" and "Change™ steps are re-
peated wntil the desired comtroller characteristics are obtained.

3.5.6 Transferring to a File

After the test all data blocks that have been changed should be
saved in the file using the function <F4> "TRANSFER".
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3.5.7 Programming the EPROMs

When you work with the IP252, COM REG offers the possibility to
prograt the created data blocks into EFPROMs using the fumction
<F&> "TRANSFER". When using the "controller structure R64™ the

programming of EPROMs is only possible using the STEPS program
package.

3.5.8 Documentation

After you have finished projecting the controller, the structures
and parameters should be printed. To do this, select <F8> "PRINT
OUTEUT" using the <F2> key. In additiom to the parameters, 2

¢ross reference list with the input/output modules used by each
controller can be printed.

3.6 Possible Sources of Errors

This section attempts to list all possible problems and sources

of errors so that you may avoid them after having studied this
section.

- If there are notes on the delivered program version at the

begiming of this manual, please pay attention to the remarks
givent

- & wvalid filename should be preset when blocks are to be read
from or written onto floppy/hard disk. The valid form of a
"filename is: "X:YZZ2ZZZST.S5D" where "X" is a valid drive name
{e. g. "A™), "Y" is a capital letter and "Z" 2 capital letter
or a digit.

When you do not enter a filename or when you enter one incor-
rectly COM REG cancels the access to the fioppy/hard disk and
displays the message "ERROR EXTERNAL STORAGE". If this error
occurs when you are writing a data block this block can be
saved because the data is still in the "programmer" medium,
although the input medium "FI1LE" was selected. You can save
this data block from the programmer by transferring it imto a
valid file by means of the function "TRARSFER".

When you work with the controller structure R64 and the IP252
you should store the data block for both devices in different
files so that they are not mixed unintentionalliy!

- After discommecting and recomnmecting the cable between PG and
PC, vhen a power failure on the PC occurs, or following a cold
restart of the R-Processor a transfer error occurs that is
detected during the next communication between PG and PC. COM
REG then cancels the transfer and displays the message "PC <->
PG TRANRSFER ERROR". When the cancelled function is called again
the commection may be established. '

- In order to increase data security each data block is almost
alvays simultaneounsly sent to the PG storage as you process a
data block (input, output, transfer). It is this PG storage
that always contains the last data block processed, even if it
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was input to the module or into a file.

When you cancel the input or output function untintentionally
the PG storage retains the data block until you work on a
different one; therefore the block can be saved by transferring
it from the PG to the module or the file.

- The input function offers "PG" as the target for a data block.
Because of the characteristics of the PG storage mentiomed
above this data block is overwritten without warning when you

work on another DB. Therefore you are advised against selecting
the PG as destination for input!

- When you cancel the function "OUTPUT" (except “OUTEUT/PARA-
METER") not only the output of the mask but also output of the
complete data block is cancelled with the result that all other
changes (e. g. parameters) are lost. This block can only be
saved by means of the PG storage mentioned zbove.

- The encoding switch of the printer PT88 should be set as it was
when the printer was delivered, i. e. all switches "ON".

Bote: An incorrect printout indicates that the parity of the
Printer interface is not set correctly.

3.7 Checklist for Troubleshooting

The following list contains the most frequent causes of the most

important possible user errors, from call of COM REG to centroll-
er test.

PCs are highly complex, high performance devices where nany
functions must run correctly at the same time, in partiecular in
the multitasking mode, in order to realize the Tequired actiom.
The large number of available functions may lead to a large
munber of -possible operator errors. It is therefore reasonazble to
restrict the troubleshooting of particularly stubborn and
apparently inexplicable faults to the necessary modules and
functions. Experience has shown that faults are not necessarily
found in the function wvhere they appear but in a different one.
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CON REG cammot be started

- Does the floppy/hard disk contair 21l tocls and drivers re-
quired?

- Were 2ll tools and drivers taken from the same ZEFU package?

- Does the floppy/hard disk contain all COM REG files?

- Were all COM REG files taken from the same COM REG package?

You carmot exit a COM REC mask

- Is there still a wrong entry in the input field (e. g. entry of
time base or determination of input characteristic)?

- Is it possible to leave the mask by pressing the <Break> key or
the <Enter> key?

- Is the keyboard locked with the key switch?

Problems when working with the program file
- Is the name of the default program file in the correct format?
- Is there emough space on the floppy/hard disk?

- Is the attribute of the selected program file "Read only"?

- Is the selected program file stored in a differemt user area?
(User areas can read files with the attribute "SYS" from user 0
but camnot write into then)

- Is the disk formatted?

- Is the disk drive closed?

Problem when accessing the module

Is the default of COM REG "Online"?

Is the PC supplied with power?

Is the module plugged in?

Is the cable commnection between the PC and the PC correct?
Is the commection cable servicable?

Are the correct S5D0S drivers used?

The following module-specific notes refer to the controller
structure R64:

Following cold restart, the processor does mot enter the EUN mode

- For multiprocessing: Is there a wvalid DB1?

- For multiprocessing: Is the coordinator installed? Are all jum-
pers set correctly? Is the correct mode set?

- Is the controller functiom block missing?

- Is a data block that was entered in the controller list mis-
sing?

- Do all accessed input/output modules exist? (Print out cross
reference list!)

- Is the correct base address set for all modules?

Do all modules receive the enable and supply voltage required?

- Are the modules plugged in correctly?

Chapter 5 in which the controller structure R64 is described

gives information on how controller faults (and acknowledgement
delay on controllers) can be identified and evaluated.

3-9



B8576388-02 COM BEG

The processor iz in the ‘RUN* mode but the controller does not
function correctly. Then refer to the following checklist:

- After any transfer/change on the module a restart mast be -
carried out

- The controller must be entered in the controller list

~ The controller must be enabled (see Special functions/Controll -
er processing)

- If you entered an address in digital inputs: Was this entry
supplied with meaningful values (by STEPS programs, CP, or
switch)? E.g., flagwords must be filled with values by the CP
or the STEP5 program, special switches commeeted with I/0
modules. Special attention is to be peid to the position of the
bit values for "Inhibit controller™, "Final position ON achievw-
ed”, "Final position OFF achieved”, "Manual operation”, zand
"Maintain regulating wvariable constant".

- The bits mentioned above could have been set in test.

- Are all parameters preset with meaningful values? (see chapter
"Entering a controller™)

- The address of an ADC (DAC) may not be maintained in a switched
off branch. (You should activate the appropriate branch using
the structure switch to check it!)

- Do the input/output modules work correctly? Were they para-
meterized for the correct range?

- Do the input/output modules work with the correct data format?
(Negative values must be represented in two's complement!?)

- Does a STEPS5 program describe an incorrect data word in the
controller data block?

Valuesem:md&:tingthgtestmmtacceptedormittm

- Not all parameters may be changed during the test!

- Were the parameters entered in the correct format?

- Was an input made with the addressing for the digital inputs?
Then the digital inputs cannot be controlled during the test!
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4 Projecting the Controller Structure R64
4.1 Processing the Controller FB

The processor executing the control process is a word processing
control processor that recognizes the common STEPS functions and
organization blocks (OBL, 0Bl3, etc.).

Only when data block DB2 (controller list) containing usable data
is available, following restart, will the time-controlled call.up
cycle of the controllers be started by the system program.

Each controller is represented by a data block. The system pro-
gram receives information from the controller list as to which
controller is called with which scan time. When calling, the
appropriate data block is selected. In data word 0 the number of
the function block, which contains the control algorithm (e.g.
102 for the controller structure R64) is emtered. This fumction
block which is called by the system program processes the pro-
jected controller structure using the data in the dataz block.
During this procedure all input values (setpoint, actual value
etc.) can be taken from the data block. The computed output
values (e.g. regulating variable) are stored in the data block.
The process image (takes input values from the peripheral to the
data block and output values from the data block to the peripher-
al) is produced by the system program, if there is an address
given in the appropriate parameters. The input/output values can
also be supplied by a STEPS program. In this case no addresses
may be allocated with the respective parameters so that the
system program does not execute a process image for these parame-
ters. The function block that contains the controller struc-ture
must exist only once for all controllers because all controller
specific data is stored in the data block.

DB 2 ———3 DB 44 -i-—-—> FB 102
i 102 —_
input values
- >
&l —_—

output: values

A

Those times not marked for controller processing are available to
the STEPS program. During these times, optional STEPS programs may
run to process input and output wvalues of controllers. Thus
multi-loop control systems may be created.

The higher the processor load, i. e. the more controllers that
are entered in the controller list, the longer the c¢ycle time of

the STEP5 program. The STEP5 programs run asynchronically com-
pared with the controllers.
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The following blocks must be available in order to emable a
control procedure:

- controller list
a8 controller data block (3 < x < 255)
02 function block with the control algorithm

wm wm
LR

-

QUU

-

Since a STEP5 program always runs in the background (idle cycle
if no program was input) the operating system executes the Pro-
cess image for the digital peripherals (PB O ... PB 127). When
the control procedure uses input/output devices whose addresses
are less than 128, the process image of the STEPS program over-
writes their process images. In order to avoid this a DB 1 that
does not assign input or output to the STEPS progran should be
entered in the processor. In order to execute a control procedure
without STEP5 software and without any knowledge of STEPS, a2
"dummy DBL" which prevents the cyclic STEPS program from access-

ing peripheral addresses < 128 is delivered together with the
controller structure Ré4.

Note: - The file "REGR64ST.S5D" contains the control algorithm as
function block FB102. When you already uwse an FB102 on
your system you can assign another block number to the
delivered one using COM REG or "LAD CSF STL". You should
enter this new name in the controller data block.

- All changes to the structure and the controller list are
transferred correctly only when the processor is re-
started. Controllers must not be changed using the func-
tion “"OUTPUI", during processingt Only those changes that
ﬁefmﬁm"!ﬂ‘oﬁmmpe:ﬁtted.lefmchmging
ﬁem&emmhwm&e'w

mdeinmdextoucepttheebangesaftmdsbyneans
of the function "RESTART™.

- In the :Eoilaw:ing sections the processor is also called
"module” following the conventions of COM REG.

You can find more detailed information on the processor and its
system program in the User's Guide for the processor and in the
description of the controller structure R6&.

Muﬁypuﬁmluatbmimtotheapp]ieaﬁmmnplegim

hthzmﬂasmlﬁ&descriptimandtotheuplm-
tion of all termsz used by COM REG!
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4.2 Preset

After S5DOS is started and COM REG is selected (see section
"Starting COM REGC") COM REG displays the preset mask.

*

* Module : R-Prec. Struct. :

*  Presetting Saumrce/Dest. : Block -

B e m e m e aae———————————— e e e
*

*

%

* Mede: # Offline

* Online

*®

*

* Proxduet: * controller structure Ré4

*

*

* Program file: ST.85D

®

%

*

*®

*®

*

*

*

* Fl1 ! F2 ! F3 ! F4& ! F5 ! F6 ! F7 ! F8
* ! ! H ? ! Program ! !

*  Offline ! Cpline ! ! H ! file ! Ready ! Break
*

J
=*
*
*
*
*
*
o*
£
S
*
’:a
*
*
3
%
*
*
*
*
=*
*
*
x
*
*
=
*

Select the operating mode and the program file from the Preset
mask.

- "ONLINE" means that the PG can communicate directly with the
module. You can select this operating mode only when the module
is ready to operate and vwhen it is connected with the PG. In
the online mode, controllers can be projected directly to the
module.

If no PC is provided, the controller data blocks can be created
using COM REG and stored in a program file. In this case, you
should select the operating mode "OFFLINE".

- COM REG can store data and function blocks in a program file.
All following accesses to external storage (floppy or haxd
disk) refer to the blocks in the specified program file. You
can enter the program file name after you have pressed the <F6>
key. The format of the filename is “X:YZZZZZST.S5D" where "X"
is the drive name (e. g. "A:", "B:", or "C:"), "¥" is an upper
case and "Z" an upper case letter or a digit. The name should
have the number of characters specified above, otherwise it is
filled with "@". The entry is completed with <CR>.
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Example: "B:KILNO2ST.STD"

The name of the program file should refer to the project. In

the specified program file, STEPS DB, FB and controller DE and
FB can be stored together.

By pressing the function key <F7> you can exit the preset mask

and enter the majn menmu. To return to the module selection press
<F&>.
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4.3 Main Menu

* =
* Moduie : R-Proc. Struct. *
* FUNCTION-SELECT Somce/Dest.: Block *
E e e e e e e e e mmmm e~ e —————————— e e s *
* *
* %
* *
* *
* *
* *
* *
* *
* *
* %
* *
* *
% *
* *
* *
* *
* *
% )
* *
* F1 ¢t F2 ! F3 !t F4 ! F5 't F6 ! F7 ! F8§ *
* ! ! ! ! ISpecinl ! ! *
¥  TImput ! Outpur ! Test !Trancfer ! Delete !funetion ! Info ! Bresk *
* *

The main memu is the highest mask level of COM REG. From there
you can select the following Funetiens:

INPUT . - ettter the controller data blocks
- enter the controller list

OUTPUT - change the existing controller data blocks
- change the existing controller list
- print the controller structure
- print the cross referenmce list

TEST - test controllers online: starting-up, operat-
ing, monitoring and changing the parameters

TRANRSFER - transfer the data blocks and function blocks

between the module (programmable controller),
program file and block memory of the PG

DELETE ~ delete data and function bloecks in the module
and program file :

- delete the program file and all blocks within

SPECIAL FUNCTIONS - cold restart of the processor
- warm restart of the processor
- stop the processor
- compress the data blocks in the processor
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]

change the presetting
controller processing

INFO

list of contents of all control loops on the
module, program file or submodule

SYISID module

SYSID submodule (frame number, version)
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4.4 Input

Using the function "INPUT" you can project controllers by creat-
ing a controller data block. Additionally a controller list (DB2)
can be created using the function “INPUT™.

After selection of the function "INPUT" by pressing the funetion
key <F1> the main menu offers the possible destinations where
entries may be stored automatically:

<F1> program file
<F4> module
<F5> programmer (P3&)

Note: - It is advisable, even in online mode, that the entries
are stored in the program file first and then transferred
to the module so that in the case of disturbances at the
PC (e. g. unintentional removal of the module etc.),
the data is still available.

- You should never enter the data directly into the PG be-
cause its data block storage can only hold one block, as
described by STEPS. The block stored im the PG is lost
without warning when you work on the next one (e. g.
input, output, transfer).

In the following mask input of a controller data block amd a
controller list is offered:

<F1> controller data block
<F8> controller list

It is only realistic to create a controller list after the crea-
tion of all controller data blocks. Following the input of a
controller data block or the controller list, described below,
the mask is displayed again so that you can make further emtries.

The function "INPUT" is terminated by pressing the Break key!

Hote: If COM BEG realizes that an entered data block already
exists on the specified destination medium the following
question is displayed: "OVERWRITE EXISTING DATA BLOCK?
(¥/N)". If you do nmot wish to overwrite the existing data
block, you can save the newly created ope. It still exists
in the PG memory even though you specified the program file
or the module as destination. In order to save the new data
block enter "N" and copy the data block from the PG to the
program file or to the module by means of the function
"Transfer”. The data block number may alsc be changed
during this procedure.
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4.4.1 Entering a Controller DB

The first step on entering a controller DB comsists of specifying
a data block number Sarween 3 and 255. A controller DB entxy is
generally carried out in a linear way, i. e. all Inputs are
requested one after the other, without branching, in the form of
masks. Entries are offered in the following order:

- entry of structure

- entry of scam time

- entry of controller behaviour

- entry of function block number

- entry of controller and arez name for CP526
- definition of dimensions and pumerical range
- parameterization of selected branches

Note: Parameterization offers only those branches and modules
that have been selected during the Preceding structuring
operation. If you realize during parawmeterization that you
have forgotten a2 module when structuring the controller,
exit the input and change the structure using "OUTPUI", in
order to be able to parameterize the desired module.

4.4.1.1 Contxroller Structuring

After entering the data block mmber the structuring mask is
displayed. By means of the structuring function, you can estab-
lish an individually required controller structure by setting the
structure-switches. Based on the given Primary structure you can
activate specific controller branches.

The structure-switches have the functions of either on/off or
change-over switches. The switches can only be set by entering
"0" or "1". In case of on/off switches (e. g- "ramp-function
generator”), entry of "l1" causes the module to be activated. When
entering "0" the module remains switched off. Changeover switches
are marked in the text by a slash "/" (e. g. "continuous/step"),
vhere one of two selections is possible: "0" for the alternative

preceeding the slash or "1" for the altermative following the
slash.
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*
* Tt Module : R-Proc. Stxuct. @ Coarrol. *
* STRUCTURING Source/Dest.: File Bleck :IDB 003 *
F e emmee———————————— S *
* *
* *
* 1: Cmtyoller 1 2: Actim] value i *
* Caotinrus/Step 0 Validiry check o #
* Marxaal value PG/ADC 0 Filter actual value 0 #
* Lalog/Digital outpat o Polygn anve 0 *
* Standard/Upgraded 0 *
* Separare D-input 0 *
* Interference input 0 %
#* Mania! value PG/ADC 0 *
* Marva]l value PG/ADC o *
* Cant.. fmark-space 0 *
* 2-/3 Point controlier O *
* fnal. Dig. anpur 0 *
* 4l MDig. output 0 *
* Actuzsror adjustment 0 *
* *
& *
* *
* F1 ! F2 ! F3 ! F4 ! F5 1 Fé6 ¢ F7 ! F8 *
* ! ! I Scroll ! Scroll ! ! ! *
* ! ! !wp !'dwnn ! Help ! Ready ! Ereak *
*® *

After each entry of "0" or "1" the cursor shows the next logical
switeh, i. e. only switches of branches that have been activated
can be moved. Thus, you are spared unnecessary and confusing
entries. If you select, for example, the contimuocus controller
"standard” by '0' the cursor will never point to the item 'inter-

ference input' since the latter is optional only for the upgraded
controlier.

The cursor may also be moved to the respective switches using
the four cursor keys. Since the list of switches is longer than

the available space, the list can be scrolled up or down using
the function keys <F4> and <F5>,

Notes: - If the switch indicated by the cursor position is preset

to "0" and you do not wish to change it, you are mever-
theless recommended to emter "0". As a result, the

cursor is positioned to the next logical switch by the
program. Entering the digits one or zero exclusively
prevents you from actuating e switch several times or
not at all. If you move the cursor using the cursor keys
you do this without prompting from the program!

- The change-over switches "Manual Value PG/ADC" and “Ana-
log/Digital Output™ are given several times in the list
for reasons of program structure. However, COM REC sets
the cursor to the respective switch only once, depending
on the specified structure. .
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- The branches "Controller", "Actual Value" and "Digital
Addresses” camnot be switched off, thus they are present
in each controiler.

- When structuring you can only set structure-switches,
digital inputs may not be set. Relays can be controlled
during online test only.

In order to show the relationships between the structuring mask
and the switches of the controller block diagram, a list with the

corresponding assigmments is provided in the description of the
controller structure R64 (chapter 3, Tables).

Structuring operations are terminated by pressing the function
key <F7> after which the next entry mask is displayed. Entry can
be cancelled by pressing <F8>; all preceding entries are lost.

Note: If the emtry is not cancelled during structuring but at a
later point in time, COM REG attempts to store the data
block along with previous entries at the destimation me-
dium! Only if a data block with the same number exists the
question "Block x overwrite (Y/N)" is displayed.

4.64.1.2 Scan Time

The "scan time"™ mask enables you to enter individual scan times
for each controiler.

The scan time is the period of time in which the input values
(actual value, setpoint, etc.) are read in once and the cutput
values (e. g. manipulated variable, limit) are evaluated and
output to the process.
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Tt Modnile : R-Froc. Struct. : Control.
SCAN-TIME Sanve/Dest.: File Block :

L el T T p—

T e

Comet :  For the quasi-contimous coantyoller design the
recommended scaming time value is 108 of the
systam.

The scaming time for the R-Proc. is a miltiple
of 10 ms and may not be less than 20 ms.

Scan time: 100 ms

F1 ! F2

L1 Y

F3

LLY

F4

Sy

F5

Yy

Fée ¢t F7- !t F8

—
iy
oy
t
[

%
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

E
Ll
~
oy
Ay
Yy Ty
E
-
E

*
o*
*
&=
*
*
*
*
*
%
*
*
*
*
*
*
E
*
#
S
*
®
*
*
*
*
*

The scan time may be entered after pressing the function key
<F2>. The notes on the sequence of keys during entry, given in
the section "Input fields™ should be observed. The following
points are important for the mumerical walue:

- In the quasi-'continuous controller outline, the recommended
scan time value amounts to 10% of the dominating time constant
of the system to be controlled.

- The scan time must be an integer multiple of 10 ms, i.e. each
at least 20 ms.

- For step controllers and continuous controllers with pulse/

pause output, the scan time must be an integer multiple of the
minimum puls duration.

~ A processor can process a maximum of eight different scan
times.

- The smaller the scan time the higher the processor load. There-
fore, fewer controllers can be processed at the same time. In

other words the cycle time of a STEPS program in the background
is becoming longer.

- In the controller list which is to be entered later, the maxi-
mum common divisor of the scan times of all continuous control-
lers must be entered as time base. If an unusual value is
specified for the scan time it should either be corrected
later, or the time base should be selected to be unnecessarily
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small causing an increased processor load and STEP5 programs to
be processed more slowly.

(It is not possible, for example, to enter a controller with a
scan time of 30 ms and another with a scan time of 50 ms into
the controller list at the same time; the maximm common divi-
sor is 10 ms while the minimum time base must be 20 ms.)

- After changing the scan time the controller DB in DB2 must be
switched off, then on again. Then, a cold restart is to be
executed for the processor.

(Further information can be found in the description of the
controller list and the coantroller structure R64.)

Use function key <F7> to termimate entry of scan time and step to

the next entry mask. Entry may be cancelled by pressing <F8>; the
data block is then created.
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4.4.1.3 Comtroller Behaviour and FB Number

This mask requires four entries. The cursor may be moved by use
of the keys <cursor up> and <cursor down>. Yes/no entries are to
be made by means of the function keys <F1> and <F3>. The function
block number should be entered via the keyboard and terminated by
pressing the <Carriage Return>.

Tt Module : R-Proc. Struct. : Control.
San’ce/Ds.':.. File Elock :IB 003

e i S Al e R L D 5 e T R D e i o e R

----------------

The updating of the cantyoller cutput
follows immed. the controller operaticn: No

Match format to mezsuring renge 4 - 20 M
(for mdules without matching): ¥o

-

Fl1 ! F2 !t F3

Sy

F4&

Ll

F5

(LY

Fé&

iy

F7

oy

F&

LTS
Yoy
L2

Ty
Ll Y
Yy
b

oo % Ok N M N N % %k % % b 3 N N N R M % % B % % % N
)
Ty
o
Sy

&
*
*
*
*
*
*
*
*
*
b
*
*
*
*
*
*
*
*
=
*
*
*
*
*
*
*

With the PG you can switch on and off individual controllers
during operation without influencing the other controliers (Spe-
cial functions/controller emable). For this status and for the
"STOP" status of the processor you cam specify, with the first
entry, if in case of a controller stop all outputs of the con-
troller should be set to zero or if they are to remain in the
same states as before the controller stop.

By means of the second entry, you may specify whether the con-
troller output is to be updated immediately following the comn-
troller processing, or time controlled, i. e. together with the
controller input.

In the first case, dead time is short but not comstant due to a
variable program execution time. In the second case, dead time is
constant but of the same length as the scan time. This entry is
relevant for those controlled systems where the time comstant is
about the same duration as the scan time. You then have to decide
vhich entry to select, depending on the controlled system.

With the analog input modules 6ES5-460-4U and 6ES5-465-4T, the
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measuring range 4 ... 20 mA is not mapped to 0 ... 100%, but to
25 (1000H) ... 125% (5000H).

You may select a suitable adaptation via the controller. 25% are
then subtracted from all ADC input values of this controller.

Entering the function block number informs the processor which
function block contains the control algorithm. Therefore this

entry is mandatory. (The controller structure R64 is supplied
with the function block rumber 102.)

Press the function key <F7> to terminate this entry and step on

to the next entry mask. Entry can be cancelled by use of <F&>;
the data block is then created.

4.4.1.4 CP526 Adaptation

e e o o e A T

If the controlier is to be operated and observed using the CPS26,
the synbolic group and oaptroller name for the display of the CP526
should be given.

Cantroller name: COONIR 1

Group name: GRIP 1
Fl1 !t F2 !t F3 ! F4 ! F5 ! Fé6 ! F7 ! F8
! ! ! ! ! ! !
! ! ! ! ! ! Ready ! Break

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
E S
*
+*
*
*
*
*
*
*

----------

3
*
*
*
*
*
*
*
*
*
*
ES
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

This mask should be completed only if you wish to operate and
monitor the controller using CP526.

Entries for controller and areaz name are used for display build-
ing of CP526 and they are stored in the data words 192 .. 199 of
the data block. The entry comprises of eight characters maximum;
letters, digits, spaces and underscores ("_") are allowed.

Press the function key <F7> to conclude the entry and go on to

the next entry mask. The entry may be ca.ncelled by pressing <FB>;
the data block is then created.
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4.4.1.5 Input Characteristic

dnalog input/output modules work with normalized signals, e. £.
with 4..20 vA for the analog part and with the range of values of
0000h. ..4000h on the digital part. With a temperature of 300 © ¢
2 transducer provides a current of 12 mA. The analog input module
transforms this current into a hexadecimal value, e. g. 2000h.
This is the value that the controller structure R64 receives from
the analog input. In order to work with COM REG using the actual
numerical values and wnits you should tell the controller by
means of this mask how to interpret the hexadecimal value of

2000h, i. e. the characteristic of the input range shouid be
determined.

The controller structure R64 assumes that the input/ocutput mod-
ules represent the positive range of values of 0..100% as digital
value of 0000h..4000h. Negative wvalues are expected it two's
complexent (for 4...20 mA = 1000U...50000 see chapter 4.4.1.3).

Three entries are required in order to specify the characteris-
tic: .

- physical dimension (6 characters maximum)

- numerical value of the controlled condition to be provided 0 %
(=0000h) by the controller in the data format

- numerical value of the controlled condition to be provided
100 % (=4000h) by the controller in the data format

Notes: Many anzlog input/output modules have a resolution of 2048
units. On the digital part the modules work with 16-bit-
words vhere the three least significant bits are not
evaluated or set, i. e. the wmits that correspond to the
analog value are shifted 3 bits to the left (mmltiplied by
8). Therefore, for a resolution of 2048 units, or the
digital part is represented by 16384, corresponding to

4000h.

Example 1: range of actual value: -50 .. 150 Degr C
transducer provides 4 .. 20 mA
analog input provides 0000h .. 4000h

0 .. 2048 wunits
controller interprets 0% ..100 %

During the work with COM REG, in the initial position
the following entries (in italies) apply:

Dimension D1 : Degr C
0 Percent corresp. -50.0 Degr_C
100 Percent corresp. 150.0 Degr C
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Input Module : R-Proc. Styuct. : Control.
PARAMETER Soxce/fDest.: File Bilock : DB 003

T 0 o e s o S e ke o S S e

Dimension DI: DEGRC
0 Percent corresp. -SN.0BERC
100 Percent corresp. 150.0DEER C
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Both input wvalues that specify the characteristic of the input
range determine the number of decimal places with which all
dimension-dependent parameters are inmput and output. The follow-
ing values apply for the wvalid input range:

¢.0000 - 1.0000
0.000 - 10.000
0.060 - 100.00
0.6 - 1000.0

0 - 10000

The five formats, shown above, have the maximum resolution, i. e.
the greatest possible number of decimal places. The user may
ignore a part of the resolution by specifying less decimal places
than permitted for this format. For example 1, the entry of
-50..150 Degr C would also be correct. Since most of the analog
input modules can also process megative current and voltages the
input range in example 1 is -250..150 Degr C. '

Note: - The algorithm specified in the input characteristic, with
which the controller is to process the input/output, is
valid for all dimension dependent parameters. Therefore,

all input/ocutput modules should have the same data
format.
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- When a digit whose format is not mentioned in the list
above, is entered for the ¢ % or 100 % values, the entry
cannot be completed by <CR>, <F7>, <F8>, the <Enter> key
or the <Break> key. Only after correction of the format
is further processing possible.

- For sll further entries of dimemszion dependent parameters
the format described must be kept. On the other hand, the
format or the mumber:z of decimal places cannot be modi-
fied after the entry of the parameters without modifying
all dimension dependent parameters!

By pressing the function key <F7> the entry is completed and the

next input mask is displayed. You can break the input procedure
by pressing <F8>; then the data block is filed.
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4.4.1.6 Parameter Input

: Input Module : R-Pree. Struct. : Control.
* PARAMETER Samce/Dest.: File Block :IB 003
1: Controller 2: Actual value
3: Setpoint 4: Limit moiror 1
5: Limit menitor 2 6: Test socket 1
7: Test socket 2 8: Digital addresses

*
E3
E3
&
*
sk
*
*
*
*
*
*
*
*
*
&
*
*
*
*
*
%
E3
*

Please enter the branch nnber:

-
-
Yy
[T Py

Ty fuy gy
-

F1 ! F2 ! F3 ! F4 ! F5 Fé6

F7 ! F8

Ready ! Break

-
-~
‘gt
-~
tom

% %X

#%**%*4***%%&-**%%%%**H-#i-%

The first mask of the parameter input contains a list of all
active branches and their numbers. Since you can select the
branch you wish to parameterize first, the linearity of the input
in the function "Parameter input” is interrupted. This is realiz-
ed by the independence of the input for the parameterizing of the
controller branches, i. e. the order of input is unimportant.
This program structure enables the user to modify a branch that
is already parameterized, without leaving the function "Parameter
input”,

The controller branch to be parameterized is selected exception-
ally by entering its number by means of the alphanumeric keyboard
and then pressing the <Carriage Return>. This procedure enables
GOM REG to also process controllers with more than eight

(= number or function keys) branches.

Tou can exit the branch selection menu by pressing the function

key <F7>. The data block entered is stored at the specified
destination medium.

For parameter input, note the following:

- When you make the first parameter input you always should
select branch 1 first, COM REG then guides vou (function
key <F7> mmst be activated) through all branches. Cnly when you
wish to enter modifications should you directly select the
branch to be modified.
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- For several parameters no input may be required (e. g. the
danger limit of the actual wvalue need not be entered when the
corresponding bit is not evaluated). Under particular circum-
stances complete controller branches can be jumped without
input (e. g. the branch digital address when neither digital
input or digital cutput is intended).

- In addition to the input fields the masks also contain ocutput
fields that show the selections made when structuring. The
eursor can be moved to the input fields only by using the keys
<cursor up> and <cursor down>. When parameters are entered the

procedure recommended in the section "Input fields" is to be
considered.

- Since several parameter lists need more space than provided on
the sereen, these lists should be scrolled up or down (automati-
cally) while the user completes them. Pressing the function
keys <F5> "Scroll down" and <F6> "Scroll up” has the same
effect. In order to show the end of a list the message "List
end is reached 1™ is displayed when the last entry is trans-
ferred. This message must not be interpreted as an error
message referring to the last entry!

- When an entry is made in the address of an ADC, DAC, DO or DI
(i. e. input/output module) the corresponding parameter (e. g.
actual value, setpoint, digital input, etc.) is deseribed when
the controller is operated by the system program creating the
process profile. When input values are mot supplied by the
input modules but by the CP or the PG to be tested (e. g.
digital inputs) po entry must be made in the coxresponding
address of the input/output module otherwise the specified
value is overwrirtten by the process profile. (The default pro-
vides "FW" for each address. An entry is only accepted if this
abbreviation (resp. "IFW", "FW", "XW") is followed by a number.

Entries may be deleted by overwriting this number with three
blanks.

In the-following sections the peculiarities of each controller
branch are briefly discussed.
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4£.4.1.7 Controller Branch

U e e W T 2 A e i A e A e - -

* *
* *
* *
* *
* *
* *
*® *
® *
* Cantirmxxis/Step 0 *
* Standard /Upgraded (o] *
* Marpal value FG/ADC o *
* Canstant man. value 30.00 % &
* *
* High limit 100.00 & *
* Lower limir -100.00 % #*
* Proportional value 1.5 *
* Integral acticm time 2.173 sec *
* Derivative action time 0 sec *
- 3
* Cant . /mexk-space 0 *
* *
* *
* *
* Fl ! F2 ! F3 ! F4 ! F5 ! F6 ! F7 ! F8 *
*  Milli- ! ! Bours ! ! Scroll ! Scroll ! Next ! Brach %
* secoxis ! Seconds ! Mimites ! ! dewn ! wp ! Branch ! Selection *
* *

In order to put a contimuous controller into operation, the
values entered for parameters "High limit™ and "Lower limit"

must-not equal zero, otherwise the regulating variable is
limited to zero.

The same is wvalid for the parameters "POS increment limit"™ and
"NEG increment limit™ of the upgraded controller, i. e. the
values should not be zero.

If an actuator adjustment is projected the gain may not be zero.
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4.4.1.8 Actual Value Branch

It Modile : R-Proc. Struct. : Control.
PARAMETER Sance/Dest.: File Block :IDB 003

Branch 2: Actuzl value

Address AC 02 B 128

High wamning limit 130.0EER C
Lower waming limit -20.0 D8R ¢
High danger limit 140.0 DEGR €
Lexwer danger limit -30.0BRC
Start-up actuzl value III2DEGRC

End of list is reached !
F3 *t F4 ! F5 ! Fé6 1!

3
of
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WM ok N O N M % W % % b ok Ok X % % % % b % % % % % W%
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*®
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*
*
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*
*
*
*
*.
*
*
*
*®
*
*
*
&
*
*
s
*
*
*
*
*

The parameters for the warning limit and the danger limit need

not be entered if the corresponding bits in the digital output
word are not evaluated.

If a polygon curve was entered during structuring the mumber of
vertices in the mask for the parameterizing of the actual value
branch is preset with zero. Only when a pumber between ome and
ten is entered will the corresponding number of lines be dis-
played, vhich is required for parameterizing the ordinal wvalues
of the polygen curve. Although COM REG would accept the default
mumber of zero vertices, this nmumber is illogical; it must be set
to a value between one and ten.
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4.4.1.9 Setpoint Branch

Irgut Modiile : R-Pree. Struet. @ Control.
PARAMETER Source/Dest.: File Block : DB 003

ADC/Entry )
Address AC 01 B 130

Setpoint high limit 1I25.0D8RC

Setpoint laver Limit &0.0 DEER ¢

Enxd of list is reached !
F4& ! F5 ! FE I F7 ! F8
! Scroll ! Scroll ! Next ! Brzmch
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! dmm ! up ! Braxh ! Selection

£ oobo o o % % % sk R o % % % R B X X R R b 3 % % B K % % % K

The parameters "Setpoint high limit"™ and "Setpoint lower limit"
do nmot limit the setpoint but a bit is set in the digital output
word when these limits are exceeded. When these bits are not
evaluated these parameters need not be entered.

When a setpoint sequence was entered during structuring the
default number of setpoints in the mask for the parameterizing of
the setpoint branch is zero. Only when a number between one and
ten is entered will the corresponding number of lines be dis-
Played, which is required for parameterizing the setpoints of the
setpoint sequence. Although COM REG would accept the default
number of zero setpoints, this number is illogical it must be
set to a value between one and ten.

Note: When the structure key S8 is set to "1", i. e. when the
setpoint is specified by a STEP5 program or the setpoint
sequence, and a module address was entered in the address

of ADC], the specified input module should exist, although
the values are not used.
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4.4.1.10 Limit Monitor Branch

Inpat : .
PARAMETER Sowrce/Dest.: File Bleck :DB 003

e - -

Nnber of limit values 6

Mezsuring roint mober 8

Limit 01 W5.0DERC
Limir 02 110.0 DEGR
Limir 03 115.0 EGR C©
Limit 04 I20.0DERC
Limit 05 125.0 DBGR C
Limit 06 B0.ODERC

End of list is reached !
F4 ! F5 t F&6
! Seroll ! Seroll
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The number of limit values is preset to zero; it may be increased
to 6 maximum. All limit values of the limit monitor branch refer
to the same measuring point. When a positive or negative limit
value is violated, the corresponding bit of the digital output
word is set. The limit monitors can only refer to active measur-
ing peints.
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4.4.1.11 Test Socket

* *
* Module : R-Proc. Stxuce. : Cantrol. *
* PARAMETER INPUT Soarcefest.: File Block :DE 003 #
*  mmemee ——— et m e m—mmmm e mm e e e a—————————————— *
* *
* Branch 6: Test socket 1 s
* *
* *
* Measuring point rrmber 3 *
* Address DAC O3 B 194 *
* *
#* -
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* Fl ! F2 ! F3 f F4 ¢t F5 !t F6 ! F7 ! F8 *
* Interproc! ! ! Flag ! Scroll ! Scroll ! Next ! Bramch =+
* cop. flag! W ! IO f wed ! don ! up ! Brawh ! Selectiom *
* *

The test sockets enable the user to output intermal controller
values to external recording instruments. By means of the simml-
taneous output of the read setpoint and the processed setpoint on
a recorder, the functions of all modules of the setpoint branch
may be checked (the same refers to the actual value branch).

In contrary to the ADC address, the measuring point number can be
modified online during the test.

Bote: Before a test socket can be switched off using the struc-
ture key, the address of the ADC should be overwritten with
blanks; otherwise, the system program attempts to ocutput
the contents of the measuring point to the ADC. This means
that the ADC should exist physically, else the processor
passes into the STOP state signalling a controller fault
{see chapter 5, description of controller structure R64.
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4.4.1.12 Digital Addresses

PARAMETER Samce/Dest.: File Block :DB 003

- - o i o

- o

Addr. of digital cutpz DO OL B0 = 2
Addr. of digital input DI O B7

F1 ! F2 t F3 ! F4 ! F5 ! Fé6 !t F7 ! F8
Interproc! ? ! Flag ! Scroll ! Scroll ! Next ! Branch
cm. flag! @& ! IO ! ward ! dom ! w ! Eranch ! Selection

* *
* *
o* *
* *
* *
* *
* *®
* *
* *
* ES
* *®
* *®
#* *
* *
* *
* *®
* *®
o *
* *
* *
* *
* *
* *
* *
* *
* *
* *

The description of controller structure R64 shows that the con-

troller has a digital output word (DO) and a digital input
word (DI).

The output word output out the statuses of the limit monitor and in
particular the status of the step controller ocutputs ("Open" and
"Close") and the continuous controller with Pulse/Pause output.
When the regulating wvariable is to be output digitally the ad-
dress of a digital output module should be entered into the mask.

Use one of the following options to control the digital inputs,
for instance, the signals "End position open reached", "End posi-
tion closed reached", "Inhibit controller™, "Dead zone effect-
ive™, "Upper"™, "Lower™, "Delete™ etc.:

- When the address of a digital input module is entered for the
input "Address DI 01" the digital input word is read in auto-

matically by the operating system and stored in the particular
data word.

- When a (interprocessor communication) flag is entered for the
input "Address DI Ol” the input word may be specified by a
STEP5 program or by a CP where the defined flag is described.
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- The digital input word can also be specified directly by a
STEP5 program where the data word 180 in the controller data
block is described.

- The bit values of the digital input word may be controlled by
the PG during test.

In the last two cases data should not be entered under any cir-
cumstances for the input “"Address DI 01" since the digital input

word is overwritten by the operating system when the process
image is created.

Important Note: - The digital input word contains many important
bit values. Vhen one of these bit values is in
an incorrect status the controller cammot con-

timae running (e. g. the bit "Inhibit con-
troller™).

- When the user makes an eptry in the address
for the digital input the specified address,
respectively the specified flag should supply a
defined wvalue.

- When the user makes an entry in the address for
the digital input the relays cammot be con-
trolled during test!
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4.4.2 TInput of the Controller lList

*

*  Inpat Module : R-Proe. Strxct.

*  Canrecller list Sance/Dest.: File Block : DB 002
T o o e e e O B S . B B .
*

* Time base : 50 s

*

* Ihe Scan times of the colums ae:

*

# I00ms | 150 ms | 0s | 0s | 0s | 0s | 0s | 0s
* + ¥ +

* B ] DB | DB | DB | DB ] DB | DB | B
# cmmeeaaa o —f————— — e e m————— e e
* 3 | 4 ] | ! | | |

* | | | 1 1 I |

£ -] | | | 1 | |
e ! ! t | 1
R B | ! | | !
e | | ! r |
i Bl | | 1 | |
e B ! l i | 1

*

* .

* F1 ¢t F2 ! F3 ! F4 ! F5 ! Fé6 ! F7 ! F8
* ! ! ! ! ! ! !

* Enter DB IRaove DB!Time base! ! ! ! Ready ! BEreak
*

*
#
*
=
*
*
£
*
*
*
#
*
*
*
*
*
*
E
*
*
*
*
*
*
*
*
*

The entries in the controller list determine the calling sequence
of the controllers.

The controller list shows clearly the method of working and the
loading of the processor:

The processor is able to manage a maximum of B different scan
times, corresponding to the eight columns of the controller list.
The processor processes the columns one after the other selecting
only one controller per column, then stepping on to the next
column. The time which passes after one controller of a column is
processed until the next ope in the same column is processed, is
called time base which is to be entered into the head of the
mask. When the time base, for example, is 100 ms the processor
should process a controller every 25 ms when there are 4 lists;
vhen there are 8 lists, a controller of a list should be process-
ed every 12.5 ms. Since the processing time of a controller is
2.5 ms maxiwam, 22.5 ms or 10 ms respectively, are available for

the processor to execute a STEP5 program between two controller
processes, in the example above.

When, for this example, a list is processed every 100 ms it may
contain a controller with a scan time of 100 ms. When the scan
time of the controller of this column is 200 ms it should be
called in every second colummn. Therefore, this column may contain
two controllers with a scan time of 200 ms each. The number of
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controllers per column is derived from the quotients of the
controller scan time of the column and the time base. The number
of controllers, however, is limited to & since storage, not time,
is restricted. All scan times (minimum pulse duration) of the
projected controllers {see description below) should be an inte-
ger mltiple of the time base so that the quotient is an integer.
The maximum common divisor of all scan times (minimume pulse
duration) should therefore be entered for the time base.

If a column does not contain any controllers or if the maximm
mumber of controllers per column is not reached the operating

system detects this and may possibly execute an existing STEPS
progran instead of a controller.

For step and contimmous controllers with a pulse/pause output the
regulating variable is converted into the mmber of pulses. In
order to output a pulse with the length of the parameterized
minimm pulse duration the controller structure R64 should be
called at least once during the minimgm pulse duration to enable
the bit of the digital controller output to be set or reset.

This is vhy the minimom pulse duration is decisive for entry of

step and continuous controllers with pulse/pause outputs into the
controller list. '

When the controller list is processed the time base is to be
~entered first. The following two conditions should be met:

- It should be a multiple of 10 ms, at least 20 ms.

- It should be the maximum common divisor of the scan times (re-
spectively the minjmum pulse duration) of the controller to be
processed. When a smaller scan time is selected the processor
loading increases because of ummecessary administration work.

It is only possible to leave the entry field when a wvalid time
base was entered. The function keys are assigned the following:

<F1> Enter DB
<F2> Remove DB
<F3> Time base
<F7> Ready
<F8&> 3Break

In order to enter the controllers into the controller list, press
the function key <¥1>, enter the data block namber, and conclude
the input by pressing <Carriage Return>. In order to simplify
the entry COM REG does not returm to the previous menu but re-
quires the entry of a new data block number. This input loop may
be broken by pressing the <Break> key.

After the data block number is entered the program reads the scan
time (minimum pulse duration) from the particular data block of
the selected destination medium and attempts to enter the con-
troller into the controller list. During this procedure the
existing columms with the same scan time are filled before a new
column is opened. If the scan time (minjmm pulse duration) is
not a pultipie of the time base the controller cannot be entered
and the time base or the scan time (minimum pulse duration) must
be modified. The removal of individual controllers from the con-
troller list is also carried out in form of a loop that is to be
terminated by pressing the <Break> key.
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After the function key <F3> is pressed the time base may be
modified. However, the new value is only accepted if it is an
integer divisor of all controllers contained in the list. 'The
value is not deleted before a walid walue is entered. If there is
no further value, which meets 21l conditions for the time base,
the old value shouid be entered again so that the user can leave
the input field. If the modification was successful the con-

" troller list is updated.

The input of the controller list may be terminated by pressing
<F7>; the DBZ that was created is stored. By pressing <F8> the
input is terminated; the entries are lost.
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4.5 Output

By means of the function "Qutput” an already existing controller
data block or the controller list may be checked, amended or
corrected. Additionally all controller data and a cross reference
list may be printed out using a print function. The only diffe-
rence between the functions "Input™ and "Output” is that, in
contrary to the rigid operator prompting in the input fumction,
the mask the user wishes to complete may be directly selected in
the output function.

After "Output” is selected from the main menu the user may select
the medium on which the data block to be processed is stored. The
print function may be branched to from this memu.

<F1> Program file
<F4> Module :
<F3> Programmer (PG)
<F8&> Print

After the medium is selected and the data block mumber is entered
the mask selection menu is displayed. When data block two is
selected the controller list may be processed. The controller
list is output the same way as it was input.

The following description applies to controller data blocks, not
to the controller list.
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When the user presses function key <FL>, <F2>, or <F4§>, the asso-
cilated mask is displayed and may be directly completed; however,
vhen function key <F3> is pressed, another memu is displayed,

from which the user may select the masks, controller response/FB
mmber or CP526 adaptation. When function key <F5> is pressed, the
menu displayed for the controller branch selection is the same as
for input displayed.

When the masks are terminated by pressing <F7> "Ready"™ COM REG
returns to the mask shown above. When a mask is terminated by
pressing <F8&> "Break" the user leaves not only the processing of
the mask but also the complete output of the data block. The
program returns to that level where the user is requested to
enter the data block nmumber. In order to save changes already
made, the data block which is in PG block memory may be trans-

ferred to the module or program file by means of the function
"TRANSFER".

When the user leaves the cutput by pressing <F7> "Store
controller™, COM REG overwrites the old data block with the new
one once the prompt "Block x owerwrite (Y¥/N) ?" is answered. If
this prompt is answered with "N" or if the output menu is left by

pressing <F8> "Break" the modified data block can still be saved
from the PG memory.

Note: - When a structure switch is modified by means of the
function "OUTPUI", COM REG changes this switch only, not
the parameters that become invalid by this procedure. For
example, when the polygon curve is switched off with the
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corresponding structure switch the parameters for the
polygon curve are maintained in the data block so that it
need not be entered again when the polygon curve is
reactivated. Another consequence is that the ADC address
is still stored in the data block after the test socket
was switched off with the structure switch or after the
setpoint was transferred from the ADC to the setpoint
sequence. As zlready described, this existing address
input requests the system program to read cyclically

the particular variable of the input module. This means
that the input module must exist although the wariable
read is not evaluated. Therefore the address of each ADC
or DAC should be overwritten with blanks before the
branch with the ADC (DAC) iz switched off by means of a
structure switch! After the address was switched off with
the structure switch it cannot be deleted because it is
no longer offered for parameterizing!

When the format or the number of decimal places is modi-
fied during entry of the input characteristic, all di-
mension dependent parameters are falsified by the decimal
power that corresponds to the modification to the mumber
of decimal places, i. e. all dimension-dependent param-
eters should be entered again.

Example: 0% corresponds to 0.00 V.

100% corresponds to 10.00 V

Setpoint upper limit 1.23 V
After the format of the input characteristic was
modified to one decimal place the upper limit of
the setpoint is falsified.

0 % corresponds to
100 % corresponds to

0.0V
10.0v
Setpoint high limit 12.3 V

As described above, the function ™OUTPUT" also contains the
option to print out the controller data entered. After the func-
tion "Print" is selected by pressing function key <F8> of the
first output menu the following functions are offered:

<F2> Print a controller data block
<F5> Print all

<F6> Print cross reference list '
<¥F8> Break

After being selected all three functions request information on
which medium (program file/module) the data to be printed is to
be read. When only ome controller data block is to be printed the
block number should be entered. Of course, a printer ready to rum

should be comnected to the module. When the "SIEMENS PT8s"
printer is used, all DIL switches should be set to "ON".
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The cross reference list looks like this:

* *
*  Anslog Inputs: *
* *
* R 123 DB 003 ADC 2 *
* B 130 DB 003 AC 1 *
* B 132 DE 004 A 2 *
* B 134 DB 004 AC 1 *
* *
* s
*  gn=log Outpats: *
* *
* DB 004 i *
* B o192 DB 003 bAC 1 *
* *
* *
*  Digital Irputs: *
* *
* w4 B 003 1 *
* W 6 DB 004 or 1 *®
* *
* #*
* *
#  Digital Outpts: *
* *
* w0 DB 003 wi *
* W 2 DB 004 o1 *
* *

The cross reference list shows the controllers and the input/out-
put module types and the required addresses, vhether addresses
are accessed twice, and the chanmel of modules not yet assigned.

When the function "Print all™ is selected the controller list and
all controllers entered are printed. The representation of the

controller data corresponds to the represemtation of the con-
troller imput.

When the function "Print a controller data block™ is selected
one single controliler may be printed.
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4.6 ‘Transfer

By means of the function "Transfer™ any (i. e. also STEP5) data

and function blocks may be transferred between the media "pro-
gram file"™, "module™, and "PG".

*

* Modizle : R-Proe. Struct. :

*  Transfer Samrce/Dest. : Bleck :

B e e e e e R L L e Al o e e L e
*

*

*

*

*

*

*

*

*

*

*

*

* From soree : File To destinatian: Module

* File name : B:OONIROST.SSD Filepame : -------

* Block : DB Block : DB

* Blockmo. : 3 Blockm. : 3

*

#*

*

*# F1 ! F2 ! F¥3 ! F4& ! F5 ! F6 ! F7 ! F8
* ! iChange ! ! ! ! !

* ! Iblock no ! ! Corzect ! Mransfer ! Bresk
#

ES
*
&
*
*®
*
*
*
*
*
*
*
*
%
£
*
*
*
*
*
*
*
*
*
*
*
*

In order to transfer data the source medium should be selected by
pressing the corresponding fumction key. When the program file is
selected as source the mame of the preset program file is dis-
played automatically. Afterwards the user specifies the block
type (DB or FB) to be transferred by pressing function key <F1>
or <F2>. If all blocks of the selected type are to be transferred,
function key <F1> should be pressed in place of the entry of a
block nmumber; otherwise the block number must be entered. The
destination medium may also be selected by means of the function
keys. When the program file was selected as destination, the name
of the destination file may be entered according to the conven-
tions described in section "Presetting™. The destination file may
be jidentical to the source file. This is only useful when the
block mumber is modified during the transfer procedure. When the
user wishes to change the block number, function key <F3> "Change
block no." should be pressed and the new number entered.

When all entries are correct the function key <F7> "Transfer"” may
be pressed. The entries may only be corrected after <F5> is
pressed. The cursor is moved over each input line which may then
be corrected or acknowiedged by means of <Carriage Return>.

The input may be terminated at amy time by pressing function key
<F8>.
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Notes: - "PG" is the term for the block memory of the program-
mer. It may contain only ome block and is over-
written each time a new block is created.

- When blocks are transferred from the program file to the
module they are initislly stored in the plug-in RAM
module of the processor. Whem this storage is occupied
other data blocks, except function blocks, may be stored
in the data block storage of the processor. Therefore,
it is adwvisable to transfer the function block(s) first
to the module.

- When no more blocks can be transferred to the module

because there is not enocugh free memory the function
"Compress PC" may possibly provide the memory required.
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4.7 Delete

By means of the function "Delete" single data and function
blocks, or the complete program file may be deleted. After the
function is called the function key memu offers the following:

e i R A 4 D e R e

F1 !t F2 ! F3 ! F4

! F5 ! F6 ! F7 ! F8
Delete ! Delete ! ! Delete ! H H !
file !prog.file! I mdule ! ! ! ! Break

*
*
*
*
*
*
*
*
*
*
*
*
*
*
%*
*
*
*
*
*
#*
%
*
*
*
*
*

R R E L E EE R E .

<F1> Delete single blocks from the program file
<F2Z> Delete the complete program file

<F&> Delete single blocks from the module
<F8> Break

When single blocks are to be deleted, the block type (DB or FB)
and the block number should be selected by pressing funetion key
<F1> or <F2>. When a program file is to be deleted, the name of
this file should be entered. By means of this fumction not only
the preset program file may be deleted but also each program file
in the current user area of the user's disk (hard disk).

The function "Delete™ may be terminated at any time by pressing
the <Break> key.
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4.8 Special Functions

After the "Special functions" key is pressed the following menu
is displayed:

* %
* Module : R-Proc. Stzuct. : *
*  Special funetioms Source/Dest. : Block @ *
F ettt —————————— e = e e *
* *
* &
*® *
* *
* *
* *
* *
* *
* *
* *
% *
* *
* *
* &
* *
* *
* *
* *
* *
* F: ! F2 ! F2 ! F4 ! F5 't F6 ! F7 ! FS8 *
* Cold ! Wam ! ! ! P ! Controll. ! *
# ryestart ! restart ! ! Stcp  lconpress ! Preset Iprocess. ! Break *
* *

Each function, except "Preset™ may be called if an operational
processor is comnected to the PG and if "Online™ was selected
when CCM REG was preset.

- "Cold restart”™ has the same function as the mamual restart of
the R-Processor. "Cold restart™ causes a new interpretation of
the controller list and the acceptance of the modifications of
the controller structure or modifications of the number of
controllers. The cold restaxt deletes all internal controller
variables (e. g. a2 large integral-action componenent which was
created on the basis of a long-range controller deviatiom).
The cold restart of the PG can be executed only if the operat-
ing mode switch of the processor is set to "RUN™.

- The "Warm restart" causes the processor to continue the cycle
with all previous values after it was stopped by means of
*Stop". A warm restart may be executed only if the operating
node switch of the processor is set to "RUN".

- "STOP" will interrupt the rumming processor. The processor

sets the digital output modules to zerc by using the "command
output inhibit"™ ('BASP') signal.

4-37



B8576388-02

COM REG

- When blocks are deleted from the processor the storage contains

gaps that camnnot be used because new blocks transferred are
always stored after the already allocated storage. The function
"Compress PC" compresses the blocks in the processor so that
the gaps disappear and the continuous free storage increases.
"Compress PC" may be called during operation.

<F6> calls the presetting mask described in the chapter "Pre-
setting”™. By mesns of this function the program filename may be
changed for example.

- The function "Controller processing” enables or disables each
controller of the module. <F1> (Yes) enables, <F2> (No) dis-
ables the controller. The cursor may be moved to each con-
troller by means of the cursor keys. The response of each

disabled controller regarding the outputs may be determined for

each controller when the mask "Controller Tesponse™ is complet-
ed.

Fote: Only those controllers that were entered in the con-
troller list may be enabled or disabled. The fumction
"Controller processing™ may be called only if the
Processor contains a correct controller list.

The user may exit the menu "Special functions" without an entry
being made by pressing the <Break> key.
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4.9 Information

When the function "Info"™ is called, the list of contents refexr-
ring to data and function blocks of the preset program file or
the module is displayed. For purchased function blocks the 1lib-
rary number is displayed in addition to the block mumber.

After "Info" is called the user selects - after pressing <F2> -
between program file by pressing <F1> and module by pressing

<F4>. The block type is then to be specified by pressing the
function keys <F1> and <FZ>-.

* *
* Module : R-Proc., Struct *
*  List of catents Source/Dest.: Modil Block *
R — et et e A e e e e e *
* *
*  Data block mwber *
#  emmccemmcscsseceee =
* 000 &
* 007 *
* o002 *
* 003 &
* 004 *®
* *
* *
* *
* *
* *
* *
® *
* *
* #*
* *
* *
* F1 t F2 t F3 t F4& ! F5 ! F6 ! F7 ! F8 *
* ! ! ! ! ! ! ! Main *
* ! ! H ! ! ! ! mem *
* *

The function "Info" may be exited at any time by pressing the
Break> key.

Note: Not only the blocks created using COM REG are displayed but
all blocks contained on the selected medium.
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4.10 Test

The controller test emables the user to test operating and moni-
toring of the controllers in online mode (operating mode of the
module: "RUN"). This function enzbles the user to

- start-up the system

- control the digital inputs

- change and optimize the parameters

- obtain an overview of all important controller statuses.

In addition to the correctable parameters the different masks
also display the structure switch position, the input wvalues, the
averaging (measuring points), and the output walues.

Each value is requested several times per second from the module
and updated on the screen.

After the funetion "Test™ is selected and the data block mumber
of the controller to be tested is entered, the branch selection
mask is displayed. This mask contains only the aetive branches as
in the parameter input. In addition, a start-up branch and a
neasuring point table are available.

After the branch number is entered all data of the selected

controller branch is displayed and permanently updated on the
screen:

Note: The measuring points of the limit monitors can also be
changed in test operation. If you want to change measuring
points of different dimensions (example: MP4 regulating
variable given as %, MP1l actual value dimension dependent),
it may be necessary to re-enter the limit values in order
to obtain a correct indication of the limit monmitor bits.

440
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#*

& Module : R-Proe. Strwet. : Control.
# CONTROLLER TEST Sowcefest.: Modul Block B 003
B e ———————————— o 2 o e e e e o
*

* Branch 1: Cantroller

*

*

* MP 03: Comtroller deviaticn 0.0 DR C

*

* Cantirous /Step o

* Standard Upgraded 0

* Marmal value PG/ADC 0

* Canstant mm. value 30.00 %

*

* Anroetic/Marmal 0o

* MP 10: Mamial value 0.00 &

* Controller disabie 0

* High overflor ID 0

* Lower overfloew ID o

*

*

*

# F1 ! F2 ! F3 ! F4 't F5 t F6€ !} F7 ! F8
* ! ! ! Seroll ! Scroll ! ! Nexr ! Branch
#* ! Force ! 'up ! dowen ! ! Branch ! selectim
*

ook % 0 % b ok Ok O R b N N M % ok N % R % %%

&

During the status display the fumection keys are assigned the
following:

<F2> Force

<F4> Scroll up

<F5> Scroll dowm
<F7> HNKext branch
<F8> Branch selection

When the list requires more space on the screen than is available
the display may be scrolled up (<F4>) or scrolled down (<F5>).
The next branch is selected by pressing <F7>; when the user
presses <F8> he is led back to the memu for branch selection.

After the function key <F2> is pressed the cyclical status dis-
play is frozen on the screen and the cursor may be moved by

means of the cursor keys to the input field reguired. As soon as
the new parameter value is enterd and the <Carriage Retwmrn> is
pressed the new value is sent to the module by the PG and shown
in the new cyclical status display. Since the walue displayed
comes from the module, it is confirmed that the module has accept-
ed the value.

The following variables may not be controlled and thus must. be
changed by means of the fumction "Qurput™:
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~ Structure switch

- addresses

-~ number of limits

- number of vertices of the polygon curve

- number of setpoints for the setpoint sequence

The measuring point table is the most important aid for providing

an overview of all important controller data. It supplies the
following information:

- Do the input modules supply the correct values?
- Do the output modules output the correct values?

~ Does the controller run? (the modified setpoint or actual value
should be displayed at latest after the scan time)

~ By comparing the fed and processed actuwal value (setpoint) the
function of the processing modules may be tested in the corre-
sponding branches.

- Are the controller parameters correct, does the controller
output the expected regulating wvariable?

*

* Madule : B-Proc. Struct. : Coptrol.
# CONTROLLER TESY Source/Dest.: Modul Block :IB 00
K e e e e e e e r e —————————— e
*

* Brarch 9: Measwring point table

%

%

* MP 01: Setpoint hyput 0.0 BEGR C

* MP 02: Processed setpoint 0.0DERC

* M O8: Cantroller deviation 0.0 DEGR C

* MP 04: Cantroller cutput 0.00

# M 05: Regulating variable 0.00 2

* MP 08: Actual value input CODERC

* MP 09: Processed actuzl walue GOIEERC

* P 10: Mamzal value 0.00 %

*

*

*

*

*

*

*

# F1 ! F2 ! F3 ! F4 ! F5 ! Fé6 ! F7 !t F8
* ! ! ! Seroll ! Scroll ! ! Next ! Branch
* ! Force ! I wp ! doumn ! ! Brarch ! selecticn
*

*
*
*
*
*
*
=
*
*
*
*
*
*
*
*
*
*
®
*
*
*
*
*
*
*
*
*

Note: When a data block is transferred from the module to the
program file after test, the positions of the digital
inputs are also transferred.
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5 Projecting Controller Structures for IP252

The previous chapters (COM REG) described how COM-scftware is
loaded and how the user steps from loading to the point where
he may decide whether to use the COM REG software to operate

either the R64 controller of the PC S5-135U0 or the controller
device IP252. The controller selection menu is pow displayed.

Eaoeaiatstoltstatattntatatobot oot atntotobotatababutantataluntflulafoytmfotoinfototofototatatotolab vtk ot aiatototatatobeltefobalnfel el

G

* *
* )
* Cantroller select *
B e e ——_———————— A £ = o 2 et &
* *
#* The following operator rostines are available *
* *
* %
* QM EEG for the R64 Controller Struenime ... B:SSCECTZX QD *
* B:SSOBRZX.QD *
* M FEG 150 for the 85-1150 . cveeneecnnn... B:S50ECIZX QD #
* B:S50RCS3Z.QD +
* (M FEG for IP 252 Closed locp cantrol mrdule B:S5ORCT2X .00 *
* B:SSOECT3X.QD *
* OOM REG GRAPHICS for IP 252 Closed loop antl. B:8S5DCIZE.0QD *
* B:85gcE@z.ap  *
* *
* *
* *
* *
* *
* *
* *
* F1 t F2 't F3 !t F4 ! F5 't F6 ' F7 ! F&8 *
* Catl ! Gl ! P IP252 ! ! ! ! *
* R4 ! S5-11507 ! IP252 ! GRAPHICS! ! ? ! Break *
* *

Fig. 5.1 Controller selection

In the controller selection the user specifies the module he

vishes to operate using the COM software. The function keys offer
the following options:

<FI>> : Controller structure R64
<F2> : Comtrol om CPU S5-115U
<F3> : Closed-loop control module IP252
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<F4> : Closed-loop control module IP252 with graphic parameter-
ization software
<F8> : Break

The assignment of the function keys <F1> to <F7> of the mask
shown above depends on the existing packages.

After the controller selection the presetting menu is displayed.

* W/out b/plane bus access cp 85 115U, 135U, 150U
With bfplane access to amlog I/0s cn S5-1157

* Mem. subm. AR / SR (6ESS 374-08A11)
Mem. subm. ARS/ SR (6ESS 374-04B11)

Program file : B:IP252AST.S5D

F1 ! F2 ! F3 ! F4 ! F5 ! Fé6 ! F7 ! F8
! ! ! ! !Program ! !
OFFLINE ! (NLINE ! !1Selection? ! file  fFinished ! Break

® % % % % % ¥ N F NN RE NN R RN RGN N

Mediile r IP 252 Struct
Defaulr Saurce/Dest. : Block
Op. mde : * (FFIDE
ONLINE
Product IP 252 clsd-Ip arl module

R R EE R I N T I

Fig. 5.2 Presetting mem

This menu.is structured the same as all other menmus of this COM
package and is an example of the primciple structure of memus.
The structure consists of a header area, foot area, and inbetween
the particular input and output field.

In the left part of the header area, the function to be executed
is displayed (e. g. presetting, input, etc.) The right part of
this area contains information about emtries already made. This
information is: "Module:™, "Source/Dest.:", "Struct.”™, and
"Block:". "Module:" gives information about whether the user has
selected the controller structure R64 or the IP252.
"Source/Dest." shows from where the output data was read or where
the input data is stored. The following entries are possible:
program file, submodule, module or PG. In the foot area the
function keys are assigned the corresponding functions; the par-

ticular inputs and outputs are made in the area between header
and foot area.
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The presetting has the following defaults:

Operating mode: 0ffline

Module: : IP252 in S5-115U, -1350, -150U without access to
backplane bus

AR/SR memory submodule

In the presetting the user specifies how to operate the module
with this COM software. The function keys offer the following
options:

<F1> : OFFLIRE
<F2> : ONLINE

<F4> : Selection
<F6> : Program file
<F7> : Finished
<F8> : Break

The operating mode depends on whether the user wishes to work

offline first, i. e. programming into the PG, the submodule or
the disk, or whether he wishes to program directly to the module
{ONLIKE) .

The functions IP252 with or without bus access refer to the
direct bus access. The direct bus access means that the IP252 is
not restricted to its eight analog inputs/outputs but that it can
additionally use the analog peripherals of the central control-
ler. In this case the IP252 behaves as a co-processor and leaves
the bus administration to the CPU. However, the bus can be
accessed only in the S5-115U programmable comntroller.

The user submodule vhich contains the structures "ARS/SR" sup-
ports the commection of control loops 1 to 8 with master and -
servo contrellers. Wherever you find ADC m in the documentation
on projecting (chapters 8.2 und 8.3, manual IP252) you can enter
the following parameters:

‘e,g. ADC 6= 0 ... 7 internal ADC chammels

128 ... 254 backplane bus addresses of the
PC S5 analog peripherals:
for PC $5-115U only

C-no./MP-no. C-no. here means the controll-
er numbers 1 to 8 and MP-mo.
the measuring point number of
this controller structure

It is thus possible to assign, for example, the processed
actual value from controller no. 2 to controller no. 3 as a

setpoint value. The following walue is entered via the PG

into the entry field of ADC 6 (of branch 8 of controller
no.3):

ADC 6 P 2.12
Use the <F4> function key to carry out these presettings.

For the description of the following masks a standard controller
with memory submodule AR/SR is taken as an example.

When the <F7> key is pressed the main memu is displayed.

5-3
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5.1 Main Mem

The main menu is the starting mask for all functions: the user

can reach it from each position of the program by pressing the
Break key once or several times.

* *
* Module : IP 252 Struct. *
*  Function selection Source/Dest. : Block *
¥  aeemmmmmsimessies——teccom—m—eeaann mmmmmmm—me——mmmes s e—. . —————————— *
* *
* *
* *
* *
* *
* 3
*® *
* *
* *
* *
* &
* *
& %
* *
* %
* *
* *
* #*
* #*
* Fl ! F2 't F3 ! F4 ! F5 ! Fé6 ! F7 ! F8 *
* 1 ! ! Trans- ! ! Special ! ! *
* Input [Oupat ! Test ! fer ! Delete ! function! Info ! Break *
* *

Fig. 5.3 M¥ain menmun

Starting from this main menu, the user steps to the sub-menus by

Pressing the respective function key. The selectable funetions
are:

<F1> : Input (see chapter 5.2)
<¥2> : Output {see chapter 5.3)
<F3> : Test (see chapter 5.8)
<F&> : Transfer {see chapter 5.4)
<F5> : Delete (see chapter 5.5)
<Fé> : Special functions {see chapter 5.6)
<F7> : Info (see chapter 5.7)
<F8> : Break
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5.2 Inmput

The term "Input™ describes each step for specifying the contzrol
loop. In order no step is omitted during the initial input the PG
leads the user in a linear mammer, i. e. without branches,
through all input fumctions.

Input segquence: Select the destination medium
I
I
Enter the contrecl loop mumber

I
I

Select the structure
I
I

Structure

I
I

Enter the scan time
I
I

Specify the Stop behaviour

I
I

Specify the dimension
I
I

Parametexrize the branches

After the input function is selected the PG replies by displaying
the menu in figure 5.3.

This memu requests the Input of the medium vhere the data to be
input should be stored. This information is entered into the

field TSource/Dest.:" in the header area. The following entries
are permitted: '

<F1> : Program file
<F2> : ----

<F3> : Submodule
<Fé4> : Module

<F5> : Programmer
<F6> ; ----

<FT> ¢ -~=-

<FB> : Break
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*

*  Inpat Modizle : IP 252 Struet

* Sourve/Dest. : Block

B e e e e e e e e e el e e e e e o
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* F1 ! F2 ! F3 ! F4 ! F5 ¢ Fé6 ! F7 ! F8
* Program ! ! ! ? ! ! !
* file ! ISdbmodulelMedule ! PG ! ! ! Break
*

R S E L EE R E R N A

Fig. 5.4 Menu for destination input

After the destination is selected the controller structure is
selected in the same way. The fumction keys are assigned the
following: ,

<F1> Standard controller
<FZ> Drive controller
<F8> Brezk

At this stage the PG requests the control loop number. Since
IP252 is able to process up to eight control loops, the entry
1l..8 is permitted. Thus the data entered in the following proce-
dure is allocated to a specific control loop.

Each entry made appears in the right part of the header area.
When the user has entered the control loop number and transferred

it by pressing the Return key, the structuring mask (figure 5.5)
is displayed.
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5.2.1 Structuring

Structuring means that the software switches that exist between
the permanently assigned branches, are set according to the
application. That means that the switches of the branches re-
quired are closed (=1) and those of the branches not reguired are
open (=0}.

The structuring switches may function as on-off switches as well
as changeover switches. For on-off switches "0" means No and "1™
means Yes. Changeover switches are marked with a slash "/" in the
text and are used to select one of two sub-branches. "0" is
assigned to the first and "1" to the second altermative.

The structuring switches are subordinated hierarchically and
assigned to corresponding levels. These divisions are indicated
by the indentations of the particular subordimate structure
switch terms in the structuring mask.

sobolokatbok ookttt Shoksiototokolotodot ookttt o T B T S NS
* *
* It Modizle : IF252 Struct. : Standard *
* STRUCTURING Sopce/Dest.: FIIE  Block : CGatl 003 *
P - e e e e mm——————————————— i ke m *
* *
* *
* 1: Cantroller 1 2: Actiz] value 1 *
* Continxxrs/ Step 0 ADC/Fulse 0 *
* Marme] input FG/ADC 0 Validity check 0 *
& Standard Upgraded o Aversging 0 *
* Separate D-Inpt o Polygen amrve 0 *
* Inrerference impxit 0 *
* Mare=] inpat PG/ADC 0 *
* Marez=] input PG/ADC 0 *
* Cant . /mark-space 0 *
* 2-/3 Poinr controller O *
* Actuator adjustment 0 *
* *
* 3: Setpoinr 1 4: Limit mnitor 1 0 *
* ADC/Entxy 0 *
* Ramp-function generator 0 *
* *
* *
* F1 ¢ F2 ! F3 ! F4 ! F5 ! F6 ! F7 ! F8 *
* ! ! ! Scroll ! Seroll ! ! ! *
* ! ! ! w ! domn ! Help ! Ready ! Ereak *
3 *

Fig. 5.4 Structuring mask

Since not all the structure switches of a controller structure

can be displayed at a time, the contents of the screen may be
scrolled up or down.

These functions can be executed by pressing the function keys
<F4> or <F5>. The function key <F5> is assigned the function

5-7
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Help; by pressing <F7> the entries made are transferred, by means

of <¥2> the processing of the mask is terminated and the main
men: s displayed.

<F&> : Scroll up
<F5> : Scroll dowm

<F6> : Help
<F7> : Ready
<¥F8> : Break

The cursor is moved on the screen by means of the cursor keys.
The user structures the branches and subbranches by entering a
"l". The branches not selected are suppressed.

As soon as the branches are set the user has defined the final
countrol loop structure. When he is satisfied with it he may

terminate the projection by pressing the function key <F7>
(Ready).

5.2.2 Entering the Scan Time

After the controller styxucture is defined in the last step, the
scan time is entered. The user should note that the scan time may
only be a two's square value between &4 ms and 32 sec.

In the mask shown in figure 5.5, a rough formula is offered for
selecting the scan time; the possible range is indicated. Below,
the set or the default scan time is displayed (default is always
TA = 4ms). In the bottom line the PG provides information on the
processor loading according to the selected scan time, for the
structure selected for the control loop. The unit is percent (%),
100 % indicates complete loading of the processor.
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Input Module : IF252 Struct, : Stamdard
SCAN-TIME Saxce/Dest.: FIIE Bleck : Carl 003

- —

Camnenir :  For the quasi-contimxus coatroller design the
recammended scaming time value is 108 of the
daminaring tine canstant of the cootrolled
systan.

The follawing scan times are permitted for IP252:

4, 8, 16, 32, 64, 128, 256, 512 millisecanis

1,2, 4, 8, 15, 32 secords

Scan time: g

IP252 Iloading: 27 2

B

Fl1

e

F3

oy Gy Vm
oy ey
by Oy

g =
N

*
*
*
#*
*
*
*
*
*
*
*
*
*
®
*
*
*
*
*
*
*
*
*
*
&
*
*

A S T I S T T N

Fig. 5.6 Scan time menu

The menu offers the following function keys:

<F2> : Input
<F7> : Ready
<F8> : Break

By pressing function key <F2> the default scan time can be modi-

fied. The keys <F7> and <F8> are assigned the same functions as
in the previous menus.

To vhich extent the controller works stably with the scan time
selected is the responsibility of the user. He is also responsi-
ble for the adaptation of controller parameters to the modified
scan time.

When function key <F7> is pressed the mask for setting the con-
troller behaviour (see figure 5.7) is displayed. -
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5.2.3 Controller Bebaviour

In this menu the user specifies the controller behaviour in the
case of a2 controller stop (e. g. when power failure oceurs).

For such a case three entries are mecessary respectively three
questions have to be answered. The default is "Yes™ in all cases.

a) Should the controller outputs be set to "0" when the control
loop is not executed?

b) Should the system restart, automatically, with resumption of
pover supply?
c) Is a restart condition to be observed when the system is

started automatically (for a detailed description of this
condition see sectiomns 3.1 and 4.7)7

e el e o D 8 0 D e e S e S O A L g e o

the autputs are set an 2exo: Yes
Astometic restart after power-an: Yes
The restart candition is valid: Yes

Fi1

oy
N
!
W

Fa4

e
tn

F7 Fg

ey Yy
Ty Ty

5
i

(IS 1%

Yes -

*
*
*
*
*
*
*
*
*®
*
*
*
*
*
®
*
*
*
*
*
*
*
*
*
*®
*
*

%% % B % B N N N % ok %k ok Ok 0k % 0k N O N N % % H X%

Fig. 5.7 Setting the controller behaviour

The displayed responses may be changed by pressing function key
<F1> or <F3>. The function keys are assigned the following:

<F1> : Yes
<F3> : No
<F7> : Ready

<F8> : Break
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5.2.4 Specifying the Controller Eame and Area Hame

After specifying the controller behaviour and pressing the
"Ready" key <F7> each controller (No. 1 to 8) of the IP252 can be
assigned a coptroller mame and area mame comprising each not more
than 8 ASCII characters. Input in this mask, however, is useful

only if controllers of the IP252 are to be operated and monitored
via a2 CP526 or a similar device.

If the controller is to be operated and cbserved using the (P526,

the symbolic group and controller name for the display of the (P52
should be given.

Caxroller name: TEMP 001

Group name: IEST A1

Fl F2

LLY

F3

Yoy

F4

F7 F8

Viay timy
(LY
Yoy by

A I R S R R N I I I I A N
oy
gy Ty ey
g tmy ey

e e 1 L D Ly O e ol e el A e e

&
*
*
ES
*
*
*
*
*
&
*
*®
*
*
*
*
*
&
*
*
*
*
®
*
*
*
*

Fig. 5.8 Adaptation to CP526

At this stage, note that there is a difference between standard
controllers and drive controllers. With the drive controller, ac-
tivating the <F7> key will lead directly to the parameter assign-
ment, whereas the standard controller still requests an interme-
diate step.

In this intermediate step, the dimension and characteristic is
specified.
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5.2.5 Specifying the Dimension

When the standard structure contains values with physical dimen-
sions the user may specify an ASCII string and a characteristic
of the dimension before parameterization. The default ASCIT
string with 6 characters contains "$"; the 0% value contains "Ov,
and the 100% walue contains "100".

The specification of the dimemsion comsists of entering

- the ASCIT string,

- the characteristic.

The menu for these entries is shown in figure 5.9.

Irpur Modizle : IP252 Struct. : Standard
PARAMETER Source/Dest.: FIIE Block : Gt 003

-

Dipension D1: &RADC

PP Y EE R N I NN R NN R BN

0 Percent corresp. LoD C
100 Percent corresp. SNoxDC
F1-! F2 !t F3 ! F4 ! F5 ! F6 ! F7 ! F8
! ! ! ! ! ! I
! ? ! ! ! ! Ready ! Break

e A —

*
*
*
x
+*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
b
*
*
*
*

Fig. 5.9 Input of the physical dimension

In the first line of the menu "Dimension D1" the user may enter
the dimension necessary for the control loop, with an ASCII
string up to 6 characters long if the default "%" does not match.
Afterwards the cursor jumps to the mext line and the % sign in
the characteristic lines is replaced by the dimension entered.

Then the "0 $" value and the "100 %" value are assigned a numeri-
cal value.

When these values are entered the PG checks whether the decimal
places are identical and whether the characteristic entered is

positive, i. e. whether the 0% walue is less than the 100% value
(see section 4.4.3).
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53.2.6 Parameter Input

The last step of the input is to enter the parameters of the last
structured controller. Here the PG offers only those subfumctions

(branches) activated in the previous structuring mode, for para-
meterizing.

The parameterizing starts with the PG displaying a list of the
comnected branches where each branch is assigned a selection
nutiber, which is identical to the branch mmber (see figure
5.10). By means of the selection mmber the user may call the
parameter list of the subfunctions to be parameterized. After the
selection number is entered the branch selection is terminated by
pressing the <Enter> key.

*

*  TInpot Module : IP252 Struct. : Stadard
# PARAMETER Sowree/Dest.: FIIE  Block : Catl 003
B e e e R e e B e e
*

*

* 1: Controller 2: Actual value

#

* 3: Setpoint 4: Limit monitor 1

®

* 6: Test socket 1

*

*

*

*

*

*

*

*

*.

*

* Please enter the branch maber:

*

# F1 ! F2 ft F3 ! F4& ! F5 ! F6 ! F7 ! F8
* ! ! ! ! ! ! !

* ! ! ! ! ! ! Ready ! Bresk
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
&*
*
*
*
*
*
*
*
*
*
*

Fig. 5.10 Parameter input/Eranch overview

After a branch is selected the corresponding parameter list is

displayed. Only the parameters of the selected subbranches are
displayed.

After the branches are parameterized each entry should be termi-
nated by pressing <Carriage Rerurn>, whereas the complete param-
eter list of each branch is terminated by pressing the
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<Enter> key. Then the parameter list of the next branch is dis-
played until all branches are parameterized. Figure 5.11 shows
the parameters of branch 3 of the standard controller when the
memory submodule ARS/SE is used.

*

*  Input Modhile : IP252 Struct. : Standard
* PARAMETER Sazce/Dest.: FIOE Blek ; Gatl 003
#  cmccamnconn ———— e memmm—eaammm—emmemmmmmmm——o—
*

* Branch 3: Setpoint

*

*

& ADC/Entry 0

* Address ADC 01 - w

*®

* Setpoint high limit 0.0 GRD C

* Setpoint lower limit .o C

*

*

%

*

*

*

*

*

*

*

*# Fl1 ! F2 ! F3 ! F4 ! F5 ' Fé6 ! F7 ! F8
* ! ! ! ! Scopll ! Scroll ! Nexr ! Branch
* ! ! ! ! dwn ! wp ! Braxh I!selection
*

*
*
*®
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*x
*
ES
=
*
*
&+
*

Fig. 5.11 Parameter input

Following this procedure the PG redisplays the list of all
activated branches. This enables the user to correct the entries
later. When all the values are modified the <F7> key is pressed
and the data, entered so far, is transferred. When the destina-
tion device already contains a data set with the same controller
number the programmer displays a menu which prompts the user
vhether the data set stored in the PG may be deleted.

The user must answer the prompt "Controller x overwrite (¥/N)".
He does this by pressing the function key "Yes" or "No". When
"Yes" is pressed the data set just entered is stored and the data
set in the destination medium is overwritten; when "No" is press-
ed the mew data set is lost.
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5.3 Output

When the user selects the functiorn "Output” in the mzin menu by
pressing function key <F2> the output menu as shown in figure
5.12 is displayed after emtry of the destination medium and the
control loop number. By means of this function an already exist-
ing control block may be checked, amended or corrected.

Contrary to the linear prompting during input, the desired masks
may directly be selected in the output function. The screen masks
"STRUCTURING", "SCAN TIME", "CONTROLLER REHAVIOUR", "PHYSICAL
DIMERSION", and "PARAMETERIZING" are handled in the output
function as described in the previous section.

After each step the program returns to the output menu. If the
<Break> key or the <Enter> key is pressed this memu is left and
the saving dialog started.

D L L e e A 0 D L B L o o e D D S s e o e T U o S0 S o e e

F ! F2 ! F3 ! F4 ! F5 ! F6 I F7 ! F8
Struc- !Sappling ! BESY [!Physical !Initial- ! ! Seere
aring Itime {Parameter!Dimension!ization ! ! entl. ! Break

I TR T R N A S R I A

*
b
*
*
*
*
=%
*®
*
*
*
*
*
*
*
*
*
*
*
*
*®
*
&
*
*
*
*

Fig. 5.12 Output menmu
In the submenu to

<F3> BESY parameter

the softkeys
<F3> Behaviour
<F4&> Adaptation to CP526

are displayed (see also figures 5.7 and 5.8).
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- i 0 A A D - e e T O L e o

! F3 ! F4 ! F5 t F& !t F7 ! F8
' ! ! ! CP5% ! ! Qo !
! laction ! Interface! ! meryz ! Break

R R RN AR N

x
*
*
*
*
*
*
*
*
*
*
*
£
*
&
*
*
*
*
*
*
®
*
*
*
*
*

Fig. 5.13 Submenu to function "BESY parameter"

CAUTION:

When the controller is parameterized the set dimemsion is, if
necessary, displayed initizally and may be modified in the output
function. The user should note that the modification of the
characteristic does not cause another check of the values pre-
viously entered. After the characterstic is modified the new
values may exceed the input range and lead to undefined states.

The user is completely responsible for the modification of the
ﬁnmsimchmmisﬁchtheom!

When the user presses function key <F2> in the main menu the
output mode is called. When at this stage the "Print™ fumetion
key is pressed, the "Print™ menu shown in figure 5.14 is dis-
played.

In this menu the user may select the following printouts:

<F2> : Print block
<F5> : Print all

<F6> : Cross reference list
<F8> : Break
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The cross reference list contains a list of all inputs and out-

puts used for each control loop. This documents the interconnec-
tion and multiple allocations may be avoided.

With the function "Print block" the controller structures, scan
time and all parameters are printed for ome selected control
loop.

With the function "Print all" the cross reference list, con-

troller structure, scan time and all parameters of all control
loops are printed.

After the program is selected the input of the source medium is
requested; vhen the function "Primt block™ is selected, the con-
trol loop mumber should also be entered.

WVhen the <Break> key is pressed the user returns to the main
menu.

*

* Module : IP 252 Struet.

# Print Source/Dest. : Block :

e e e e e e — e e m e e et em———————————
*

*

*

*

*

*

#

#

*

*

*

*

*

*

*

*

#*

*

*

* F1 ! F2 ! F3 ! F4& ! F5 ! F6 ! F7 ! F8
* ! Primc ! ! ! Prirt ! ! !

* ! block ! ! ! 211 @ ! ! Brezk
#*

*
*
*
o
*
*
*
E
o*
*
*
*
¥
*
*
&
&
*
*
*
*
*
*
*
*
*
*

Fig. 5.14 Print menu
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5.4 Transfer

With the function "Transfer™ the blocks are transferred to the
individual media; however, only one block can be transferred at
a time.

When the function key <F4> is pressed in the main mepu, the user
is prompted to enter the source and the destination medium. The
function keys are assigned the following:

<F1> : Program file
<F3> : Submodule
<F&> : Module

<F5> : PG

<F&> : Break

The user should additionally enter the block (parameter set) that
is to be transferred. When an asterisk (*) is entered all blocks
are transferred.

Afterwards the PG displays the menu shown in figure 5.15 where
the function keys are assigned the following:

<F3> : Change block number
<F5> : Correct

<F7> : Transfer

<F8> : Break
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-

Filename : ------- Filename : -r===--
Block Cntl Block Gl
Block o 3 Block no. 3
F1 !¢ F2 t F3 ! F& ! F5 ' Fé6 ! F7 ! P8
! ! Change ! ! ! ' Trams- !
E{ block mo. ! ! Correct ! ! fer ! EBreak

Fig. 5.15 Menu for block transfer

<F3> Change block number

<F5> Correct

<F7> Transfer

<F&> Break

This function emables the user to
change the block numbers. The input of
the new numbers is to be terminated by
pressing <Carriage Return>.

This function enables the user to
correct incorrect entries. When for
example the datz set is to be trans-
ferred not to the selected device
(medium) but to another one the user

may change this entry by means of this
function.

This function empables the transfer in
the selected mammer. If a block with
the same number is already stored in
the destination device (medium) the
user is prompted "Overwrite module?
/M. :

This function terminates the fumction
without transferring the data.
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5.5 Delete

The user may call the Delete function by pressing function key

<F5> in the main menu. Then the PG displays the Delete menu shown
in figure 5.16.

The following delete functions cam also be called up by function
keys:

<F1> Delete block from file
An individual bloek of the actiwvated
program file may be deleted.

<F3> Delete block from submodule
Individual controller data sets may be
deleted from the memory module. When
an asterisk (%) is entered instead of a
controller number all comtrollers of
this memory module are deleted.

<F4> Delete block from module
Individual controller data sets may be
deleted from the module. When an aste-
risk (*) is entered instead of a con-
troller pumber, all controilers are
deleted from the module.

<F8> Delete complete prog. file
A program file is deleted completely
from the disk or the Winchester. Thus
all blocks are deleted from this file.
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* *
* Modizle : IP 252 Stzuct *
%  Delete Saurce/Dest. : Block *
B oot mm e e om e m e m o e m = m m e m o m e e e m e ——— *
* *
* %
* *
* *
* =
* *
* *
* =
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* F1 ¢t F2 t F3 ! F4 ! F5 ! F6 ' FP7 ! FB8 *
* BIKin !Total ![EBIKin !BKin ! ! ! ! *
* file [Prog.file!SulmoduleiModule ! ! ? ! Break *
* *

bkttt itk

Fig. 5.16 Delete menu

5.6 Special Functions

The special functions which the user selects from the main menu
by pressing <Fé> offer the following:

<Fl> Start
This function that only runs online, sets
the operating mode "Run" for the module.

<F&> Stop
This function that only runs online, sets
the operating mode "Stop" for the module.

<Fé> Preset
From this menu that is shown in figure 5.2,
the operating mode and the progran file may
be selected. When the operating mode is
prompted the user should enter, offline, if
programmer and programmable controller are
not comnected.
The user is offered two altermatives when
operating the IP252:
- "IP252 without bus access™ (<F3>)
- "IP252 with bus access"™ (<F§>).
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The term “with bus access™ respectively
"without bus access™ means that the IP252
may behave like a co-processor; if "with bus
access" is selected the IP252 may access the
peripheral, plugged into the same central
processor, without increasing the CPU load-
ing. This direct bus access is described in
detail in section 4 and is restricted to
the IP252 in the S5-1150.

The controller blocks may be stored together
in a program file on an external storage
medium. The file name is optional; the user
should enter it into this presetting mask,
to inform the program. The filename consists
of 6 characters maximumm; when it is smaller,
the remaining places are filled with "@"
signs. When no drive is selected the default
drive is assumed.

Controller processing

Using this function which runs only online,
the user is able to individually emable or
disable the control loops of the module.
This is shown in the menu in figure 5.17.
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* *
* Module IP 252 Stzyucr. *
*  Controller processing Saurce/Dest Block *
e e e e e e e ——— e *
* *
% *
*  No free *
H cmmeene *
* *
#* 001 ¥ES *
* 002 ND *
* 003 YES *
* *
* *
# *
* *
* *
* *
* *
* *
% *
* *
* *
* F1 !t F2 ! F3 ! F4 F5 ! Fé6 ¢t F7 ! F8 *
#* ! ! ! ! ! ! Main *
* s ! ! o ! 4 ! ! ! merm #
* *

Fig. 5.17 Controller processing menu

The cursor may be moved to the individual control loops in this
menu. The function keys are assigned the following:

<F1> Yes

The control loop onr which the cursor is posi-
tioned is enabled.

<F3> No

The control loop on which the cursor is posi-
tioned is disabled.

<F8> Main menu

When this function key is pressed the main menu
is displayed.
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5.7 Information Functions on the IP252

Vhen the user presses the function key <F7> in the main menu the
menu "Information" is displayed. The function keys are assigned

the following:

<F2> Directory:

<Fé&>
<F5>

After the source device is selected, the
programmer supplies a list of contents of all
control loops of this medium. In addition to the
control loop number the structure, the version
number, and the processor loading are displayed.

SYSID Module:
SYSID Submodule:
These functions that lead to the menu shown in
figure 5.18 inform the user about the plant to
be controlled, the module, the submodule, the
version number of the firmware, and the bus
addresses.
Input is possible irn the fields

*Plant from : date™ and

"Frame no.: x" (x = 0 to 254).
These functions were introduced in order to enab-
le the CPU of a programmable controller to ope-
rate its IPs and CPs and in order to read the
data described above for diagnostic purposes.
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Modile : IP 252 Struct
SYSID Saurce/Dest.: MD Block
HMIUIE-MIFB No. : Modiile : IP-252
Firmware version : V-1.1 B Plant :
Plant from : Symbol addr- :
Industry bus addr: Sinec II.
Password :
Frame No. : & Medule vers.: V-1.2 M

F8

- T
[V

-

-
ty Uy 8
;a' -
E
g tuy Py

* *
=* *
* *
* *
* *
* *
* *
* *
* *
* *x
* *
* *
* *
* *
% *
* *
* %
* *
* *
* *
* *
*® *
*® #*
* *
* *
* *
* *

Fig. 5.18 SYSID memn

IP252 - Exxor diagnosis

<F6> IP252 fault
Vhen a fault occurs in the IP252 this function
displays an error message containing error number
and description. Only one error message is dis-
Played at a time, even if several errors should

have occured. See figure 5.19 for the error mes-
sages,
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When the "Info" function in the submenu "Error™ is activated
IP252 outputs the following messages for error diagnosis. The
preceding fault numbers are stored as error code in the dual-port
RAM (see also chapter 5, manmual IP252).
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Error code | Text displayed Error description Reaction
(decimal ) at the P& of 1P
00. No error Normal state: “No error in 1P2S2» -
11. Harcuare Timeout (except anatog module) ngropn
12. Harduare Ckecksum of EPRMs is not valid 11+
13. Kardsare Offset check: deviation of a DAC >7LSB ®STOPH
14, Harduare Error in hardware test program: RAM uSTOPH
15. Harduare Error in hardware test prograp:s MUART *STOPH
20. Watchdog Monitoring time elapsed nSTOPH
21. Dir. bus access S5 bus is not enabled by S5 CRU »STOP"
2. Wire break at digital | Open cireuit at digital input =STOPY
input (digital tache) nSTOP™H
3. Error in analog sec. Voltage supply of analog sec. has failed =STOP™
30. PC STOP Irhibit command output (BASP) is active ngTOPn
3i. Subm. error Wrong/no submodule in 1P252 HSTOPY
50. Error in analog module] Timeout or open circuit in analog module =CTOP"
51. Overload 1P 252 overloaded (time conflict) LED ®mf®
flashing
70, STOP switch STOP switch of IP 252 in STOP position »STOPY
. Software STOP Stop of IP 252 (caused by PG or CPY) nSTOPH
The following messages only apply for the ARS structure
5. Prepare self-setting none
76. Self-gsetting active none
7. Self-setting success- none
fully terminated
78. Structuring/ none
initializing error
7. Imvalid cntl number Invalid controllet no. (no. 1 or 2 only) none
80. Samp. time 200 lorg Sampling time too long (TA=4 or 8 ms only) none
81, Load torque too high none
&8, Unsuitable Tllegal procedure none
84. Optimization failed Parameters could not been caleulated none
8. Break by PG/PC Break caused by programmer none
85. $5 communication error| 55 commmnication error with 1P 240 none
&7. S5 wire break Open circuit in IP 240 module none

Fig. 5.19 Error messages of IP252 for error diagnosis

4All messages listed above are recognized by the operating system
of the IP252 and can also be fetched by the CPU from a specific
RAM area of the IP252 (dual-port RAM) by means of RECEIVE 200.

A fault entry will automatically be deleted when the module
passes from "STOP™ to "RUN".

Normally only the message which has been signalled first is
entered. Message numbers 51 and 75 to 85 are an exception to this
rule: These messages are overwritten by each following ome!
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<F7> Processor loading:
After the source device is entered this function
supplies a list of all comtrol loops together
with the version mumber, a controller structure,
the description list, and the processor loading
of each control loop (IP252 loading). The total
load of the individual modules must not exceed
the 100% limit. See figure 5.20 for processor
loading.

*

F3
* Modizle IP 252 Struct s
*  FProcessor loading Somce/Dest.: MD Block *
................................................................................ o

Gl 1 V1.0 Drive Vie 1I5%
Gl 2 V1.0 Drive VIiIo 1Iss
Gatl 3 V1.0 Drive Vi 62%

F1 F2

[N

F3 F4 F5 Fé

F&8

=
*
E
>
*
*
*
*
*
*
x
+*
#*
3
E 3
*
*
*
*
! *
! Majin *
! merm: *
*

[ TS T T
[Ty
[
-ty e
fug tugy fug
[T

L N S R N NN B R T I

Fig. 5.20 Processor loading
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5.8 Controller Test

The controller test function which the user calls by pressing
function key <F3> in the main menu, enables the user to operate
and monitor the controller in online mode; in addition to the
input and the display of parameters (in comtrol mode) the con-
troller test shows actual bit values (e. g. enhabling branches or
limit value identificatiom), input walues (e. g. PC setpoints) or
intermediate results of the algorithm (so-called measuring

points). All values are requested and updated by the IP252 seve-
ral times per second.

This functiom is suitable, in particular, for the starting-up
procedure, error diagnosis and optimization of control loops.

After the user has selected the function "Test" (<F3>) and enter-
ed the control loop number, the branch selection menun is display-
ed which is identical to the branch overview shown in figure
5.10. In addition to the branches offered for parameterization,
there are the two functions "Measuring point table" and
"Starting-up” in the control test. Within the indiwvidual
branches, bit values and switch positions are displayed in
addition to the data displayed for parameterization. After the
user has selected a branch, a mask is displayed as shown in
figure 5.21, for example.

Bote: The measuring points of the limit monitors can also be
changed in test operation. If you wishk to change
measuring points of different dimensions (example: MP4
regulating variable given as %, MPl actual walue is
dimension-dependent), it is necessary to re-enter the
limit valiuves in order to obtain a correct indicatiomn of
the limit monitor bits. :
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CONTROLLER TEST Somcefest.: MD Block : Corl 003

- -

Brarzeh 1: Contzoller

MP 03: Controller deviation - LOoGRDC
Cantimyus/ Step 0
Standard Mpgraded (/]
Maruel inpat PG/ADC o
Censtant men. value 0.00 %
i 0
MP 10: Marwal value 0.00 %
Cantroller enable 1 <--
Bigh overflow ID o
Leseer overfiow ID 0

F1 ! F2 ! F3 ! F4& ! F5 f F6 ! F7 ! F8

! ! ! Seroll ! Scroll ! ! Nexr ! Branch
! ! dam ! ! Branch !Iselection

£
*
*
*
*
*
*
*
*
*
*
3
*
*
*®
&
*
*
*
*
*
*
*®
*
*
*
*

e - - i S b o

Bk % W M S W % N M ok % W H M M % %% N % RN % %

Fig. 5.21 Controller test memu

During this controller test the user may change each value except

the structure switches. These changes should be made by means of
the "Force"” mode. :

Controlling in the controller test

During the normsl controller test the cursor is mot wisible. If
the user wishes to modify a parameter during RUN he may ini-
tiate it by pressing the "Force” key. The result is that the
¢yclical status request is terminated and the last display is
frozen. Then the cursor appears on the first field that can be
accessed with the "Force™ key respectively on the field that was
accessed last in this section. In the "Force" mode, the cursor
control is the same as in parameterization mode, except that
the cursor can only be moved to ™accessible" fields.

When a parameter, on which the cursor is to be moved, should be
changed the existing value is overwritten by the mew one and the
entry is terminated by pressing the Return key. The PG transfers
this new value immediately to the IP252, cancels the control mode
and returns to the cyclical status output.
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Ron-controllable wvalues: addresses
measuring points
mumber of limit values
number of wertices/setpoints

The following parameters may cause conflicts in the overlayed

control of the IP252 since these parameters also may access the
same lines wia dual-port-RAM operation:

PC setpoints
PC enabling
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Date:

Controller No:
Module No:

Plant

Handled by:



SIEMENS

SIMATIC S5

IP 252 General-Purpose Closed-Loop Contro! Module
8.1 Configuration sheet: Drive controller

BRANCH 1: CONTROLLER OUTPUT
CURRENT SETPOINT

Ta
from Branch 10 D (CoN\
22/ G/
Branch 2
+
Branch 3
+
Branch 5
+
Description Value Phys. unit

S11 Structure Selector CONVERSION

CON 1.1 SCALing DeCeleration Value %
DAC?2 ADdRess

REL 1.1 BREAK ENABLE

MP 6 | BR Deceleration current

MP 9 ISOL Current setpoint
MP 12 N-ACT Actual speed

Controller No: ‘ Date:
Module No: Handled by:
Piant:

82
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SIMATICSS

iP 252 General-Purpose Closed-Loop Controt Module
8.1 Configuration sheet: Drive controlier

BRANCH 2: FRICTION

Ta
/CON)
\2../
X je— sien
from Branch 8
[ ]
X / REL
4 \2y/
v
to Branch 1
Description
CON 2.1 FRICTION value
REL2 .1 FRICTION ENABIe
MP 14 N-SET Setpoint after ramp generator

Controller No:
Module No:
Plant:

8-3

Value

Date:
Handled by:

Phys. unit

%

%



SIEMENS
SIMATIC 55

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 3: PERIPHERAL VELOCITY AND ACCELERATION

Acceleration

Phys. unit

%

%
%
%
%
%

8-Ta
to Branch 1 4——-‘—T— X Hvldt
from
Branch 8
Peripheral velocity
8-Ta
; — | v [J—
- 4
r++h_-x_’> g X — 16 Branch 5
T A
A
from | ‘ * +
Branch
(mp 8 m REL m fromM:rgich
\J14/ 10 \J6./
Description Value
CON 3.1 SCALing ACCeleration
BIT 3.1 INTegrater ENABle
REL 3.1 SET Start VALue
VAR 3.1 INiTlal DIAMeter
MP 7 DVDT Acceleration
MP12 N-ACT Actual speed
MP 14  N-SET Setpoint after ramp generator
MP15S D Diameter
MP16 V-ACT Actual speed
Controlier No: Date:
Module No: Handled by:
Plant:
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SIMATICSS

1P 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet; Drive controlier

BRANCH 4: LOOP GAIN

S 4.1
CON 4.1
ADC 5
MP 8
MP 15

Controller No:
Module No:
Plant:

to Branch 5

?

4.1

8§.Ta

s4.1

MP

o
&

from Branch 3

ADC

Description Value

Structure selector INJECT DIAmeter SIGNAL

SCALing LOOP amplification

ADdRess

K Gain
D Diameter

Date:
Handled by:

8-5

Phys. unit

%

%
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SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 5: VELOCITY CONTROLLER

Page 1
SPEED CONTROLLER
Ta ¢
BIT \/CON\/BIT |
Branch ¢ CE WAL from Branch 9
Branch 6
/ConN P S w /RED
\ A L
to Branch 1
+ <+
Branch 7 —p] + o
Branch8 g 4 P|D S —p .
Branch 3/10 —pf — T
Branch 11 -
'| REL o P\
@ Conycomy |(N\10/ l
\11/ A B
from Branch 4 to Branch 9
Description Value Phys. unit
CONS.1 STart-UP SETPoiInt %
CONS.KP Proportional value
CONS.TN Integral-action time
CONSA.TV Derivative-action time
CONSB + Controller HIGH LIMIT %
CONS5.B- Controller LOW LIMIT %
BITS5.CE CONTRoller ENABIe
BIT5.0V + High OVER FLOW (identifier)
BIT5.0V- Low OVER FLOW (identifier)
REL 5.1 STart-UP DerivatioN ENable
REL 5/9 DIRect TENSion CONTRol
MP10 I*1  controller output %
MP11 DN-ACT control deviation %
Controller No: Dat;e:
Module No: Handled by:
Plant:
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SIMATICSS
IP 252 General-Purpose Closed-Loop Control Module

8.1 Configuration sheet: Drive controlier.

BRANCH 5: (ROTATIONAL) SPEED CONTROLLER

Page 2
(BT
B \HL/
Branch 6 —f¥ + %
Branch7 —191 4
Branch 8 —T%1 4 Setpoint T
Branch9 — ™ + '
Branch11 — TP —
Branch 3/10 Actual value
CON l
M I e
\ALW/ I N\ S
CoN\ \AHD/ I— g .
ALD w
Description Value - Phys. unit
CONS.SHL  Setpoint High Limit, Speed
controller ! %
CON5.SLL Setpoint Low Limit, Speed
. controller I j %
CON5.AHW  Actual value High Warning limit,
Speed controller !L i %
CON5.ALW  Actual value Low Warning limit,
Speed controller %
CONS5.AHD  Actual value High Danger limit,
Speed controller - %
CONS.ALD  Actual value Low Danger limit,
Speed controller %
BIT 5.SHL SHLS VIOLated
BIT 5.SLL SLLS VIOLated
BIT SAHW AHWS ViOLated
BIT 5.ALW ALWS VIOLated
BIT 5.AHD AHDS VIOLated
BIT5.ALD ALDS VIGLated
Controller No: Date:
Module No: Handled by:
Plant:
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SIEMENS

SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 6: SET-UP SPEED

S
\§.1./
L3N REL
t |\
v
to Branch 5
Description Value
CON 6.1 Set-UP SPEED
REL 6.1 SET-up Speed ENABIle
Controlier No: Date:
Module No: Handled by:
Plant;

3-8

Phys. unit

%



SIEMENS

SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 7: CREEP SPEED

ALY P
Ly REL
, \7../
v
to Branch S
Description Value Phys. unit
CON7.1 Creep SPEED %

REL 7.1 CREEP speed ENABle

Controller No: Date:
Module No: Handled by:

' Plant:
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SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

- BRANCH 8: (ROTATIONAL) SPEED SETPOINT, VELOCITY SETPOINT

2-Ta
ADC
6 to
branch 5
/KON
' REL (e vz
\s8.1/ \J12/
4
y from
m @ Branch 10 W
\8.1/ \8.1/
Description Value Phys. unit
$8.1 Struct. sel. RAMP GENERATOR
$8.2 Struct. sel. SMOOTHING
$8.3 Struct. sel. SETPoint SEQUENCE
CON8.1 CONSTant SETPoint %
CONS8.2 SETPoint SCALER %
CONS.TR Ramp-down time
CONS.TH Ramp-up time
CONBS.INC INCREASE %
CONS8.TZV Smoothing time constant
ADCo ADdRess
DACS ADdRess
BIT 8.hi HIGHER
BIT8.LO LOWER
BIT 8.ERA ERASE
REL 8.1 PG/PC-SETPoint
REL 8.2 SETpoint ENABLE
REL 8.3 ADC/INPUT .
VAR 8.1 VARiable SETPoint L ] %
MP 12 N-ACT Actual speed %
MP14 N-SET  Setpoint after ramp generator %
MP 17 N-SET  Setpoint before ramp generator %
Controlier No: Date:
Modute No: Handled by:
Plant:
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SIEMENS
SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Module
Configuration sheet: Drive controller

8.1

BRANCH 9: PRIMARY CONTROLLER

Page 1

from
Branchb

$9.1
$9.2
59.3

CON9.1
CON9.2

CONS.KP
CONS. TN
CONS.TV
CONSB +
BON9.B-

ADC1
ADC2

BIT9.CE

BITO.OV +
BIT9.0V-

RELS.1
REL5/9

VARS.1

MP1
MP2
MP3
MP4
MP12

ACTUAL
SET
DiIFF
CORR
N-ACY

Controller No:
Module No:

Plant:

Description

Struct. sel. Limit choice B « /B-

Struct. sel. Setpoint selection ADCANPUT
Struct. sel. multiplier select N-ACT/PG SCALER

CONSTant SETPoint
SCALer CONST.
Proportional value
Intergral-action time
Derivative-action time
Controller HIGH LIMIT
Controller LOW LIMIT

ADdRess
ADdRess

CONTRoller ENABle
High OVERFLOW (identifier)
Low OVERFLOW (identifier)

VARiable SETPoint
DIRect TENSion CONTRol

VARiable SETPoint
Actual value at controller
Setpoint at controilier
Deviation at controlier

Correction value at controller
Actual speed

&1

Value

Phys. unit

Rae

Date:
Handled by:

&R

RaRARE R



SIEMENS
SIMATIC S5

IP 252 Generai-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controlier

BRANCH 9: SETPOINT/ACTUAL VALUE MONITORING

CONS.SHL
CONS.SLL
CON9_ AHW

CON9_ALW
CON9_AHD

CON9S.ALD

BIT9.SHL
BIT9.SLL
BIT9.AHW
BIT9.ALW
BIT9.AHD
BIT9.ALD

MP1 ACTUAL

MP2 N-ACT

Controlier No:

Moduie No:
Plant:

Page 2

9
o

HE

Actual vaiue
_E" .
BIT
HWI\ AHD
(=T
\ALW/ \ALD /
Description Value

Setpoint High Limit, Position controller
Setpoint Low Limit, Position controller

Actual value High Warning fimit,
Pasition controller

Actual value Low Warning limit,
Position controller

Actual value High Danger limit,
Position controller

Actual value Low Danger limit,
Position controller

SHILP ViQLated
ALIP VIOLated
AHWP VI0OLated
ALWP ViOLated
HDP VIOLated
ALDP VIOLated

Actual value at controller
Setpoint at controller

8-12

Phys. unit

%

%

%

...

Yo

%

%

U B SO § N

Date:

Handled by:

%
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SIEMENS

SIMATICSS

iP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 10: SPEED ACTUAL VALUE
I@
\10-4/\10:3/
|ADC
3

$10.2

$10.1 $103 @
10.37 . Branch3

B, or
! =T k Branch S
wKKer
R Elimina- X
tor
Description Value Phys. unit
| S 10.1 Struct. sel. actual value ANALOG/PULSE sensor
- S 10.2 SMOOTHING
S103 EXPAND (flicker eliminator)
CON10.1 ACTual SCALing speed %
CON10.2 STart-UP ACTual value Yo
CON10.3 CALibration DiSPlay %
CON 104 Rated speed REV/SEC %
CON 10.5 Line numbers/100 (NC/100) %
CON10.TVZ Smoothing time constant l:__l
ADC3 ADdRess
DAC1 ADdRess
REL 10.1 Start-up ACTual ENABIe
MP 12N-ACT Actual speed %
Controtler No: : Date:
Module No: Handled by:

Plant:
8-13



SIEMENS
SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Moduie
8.1 Configuration sheet: Drive controller

BRANCH 11: ACTUAL ARMATURE CURRENT

2-Ta

A to Branch 5

i2 (1-e -¥/8)

ADC
4 L
Description Value Phys. unit
$111 Struct. sel. THERMal MONITORing
$11.2 ‘Struct. sel. Armature CURRent INJECTION
. | .
CON 11.1 THERMal LIMit
CON 11.2 THERMAL CONSTant
CON113 SCALing ARMature current %
ADC4 ADdRess
BIT 11.1 THERMal ALARM
MpP5 I*R  Correction value at actual current

MP13 I-ACT Actual armature current

Controller No:
Module No:
Plant:

Date:

Handled by:

8-14
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SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 12: LIMIT MONITOR 1

MP NR

CON12.1
CON12.2
CON 123
CON12:4
CON 125
CON 12.6
CON 12.7

BIT
BIT
BIT
BIT
BIT
BIT

12.1
12.2
123
124
125
12.6

Controller No:
Module No:

Plant:

8-Ta
(<o
12.1) -
\ze/
Description Value Phys. unit
MEASuring POInt NumbeR
LIMIT 1 %
LIMIT 2 %
LIMIT 3 %
LIMIT 4 %
LIMITS %
LIMIT6 %
Number OF LIMITS
LIMIT IDENTifier 1
LIMIT IDENTifier 2
LIMIT IDENTifier 3
LIMIT IDENTIfier 4
LIMIT IDENTifier 5
LIMIT IDENTifier6
Date:
Handled by:
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SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configurationsheet: Drive controller

BRANCH 13: LIMIT MONITOR 2

8.Ta
(CONY
\13.7
CON —
131) —> _
: —
((cony —p
\136/
\\NR_/
Description Value Phys. unit
MP NR MEASuring POint NumbeR
CON 13.1 LIMIT 1 %
CON 13.2 LIMIT2 %
CON 13.3 LIMIT3 %
CON 134 LIMIT4 %
CON 13.5 LIMITS %
CON 13.6 LIMIT6 %
CON 13.7 Number OF LIMITS

BIT 13.1 LIMIT IDENTifier 1
BIT 13.2 LIMITIDENTifier 2
BIT 13.3 LIMIT IDENTifier 3
BIT 13.4 LIMIT IDENTifier 4
BIT 13.5 LIMITIDENTifier5
BIT 13.6 LIMITIDENTifier 6

Controller No:
Module No:
Plant:

Date:
Handied by:
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SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.1 Configuration sheet: Drive controller

BRANCH 14: MEASURING SOCKET 1

MP NR

BAC3

Controller No:
Module No:
flant.

Ta

DAC

Description

MEAS. POInt NumbeR

ADdRess

8-17

Value

Date:
Handled by:

Phys. unit



SIEMENS
SIMATICSS

8.1

IP 252 General-Purpose Closed-Loop Control Module
Configuration sheet: Drive controller

BRANCH 15: MEASURING SOCKET 2

MP NR

DAC4

Controller No:
Moduie No:
Plant:

DAC

Description

MEAS. POInt NumbeR

ADdRess

8-18

Value Phys. unit

Date:
Handled by:



SIEMENS
SIMATIC S5

1P 252 General-Purpose Closed-Loop Controt Module

8.2 Configuration sheet: Standard controller

Standard controller

Configuration sheet
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Tl Youesg

Date:

Controller No:
Moduie No:

Plant:

Handled by:
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SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controiler

BRANCHE 1.1 : CONTINUOUS-ACTION CONTROLLER

(STANDARD-VERSION )

Ta

from Branch 3

MANUAL INPUT

!

$1.1.1

CON 1.1.MA
CON 1.1.KP
CON1.1.TN
CON1.1.TV
CON1.1B+
CON1.1B-

ADCS5
REL1.1.1

BIT 1.1.CE
BIT 1.1.0V +
BIT 1.1.0V-

MP3
MP4
MP 10

Controlier No:
Module No:
Plant:

Description

Struct. sel. Manual input

CONSTant MANual value
Proportional value
Integral-action time
Derivative-action time
Controller High LIMIT
Controller Low LIMIT

ADdRess
AUTOmatiMANUAL (mode)

CONTRoller ENABIle
High OVERFLOW (identifier)
Low OVERFLOW (identifier)

Deviation
Controller output
Manual value

8-20

Value
PG/ADC

Phys. unit

%

Date:
Handled by:

%

%



SIEMENS
SIMATICS5

IP 252 General-Purpose Closed-Loop Control Module
82 Configurationsheet: Standard controlier

BRANCH 1.2: CONTINUOUS-ACTION CONTROLLER (UPGRADED VERSION)

Ta

Branch 3

ADC
3
Description Value Phys. unit
s1.21 Manual input PG/ADC
51.2.2 Struct. sel. DISTURBANCe INPut
51.2.3 SEPARate D-INPUT
CON1.2.MA CONSTant MANuat value r %
CON 1.2.KP Proportional value ‘ ;
CON1.2R Additional gain
CON1.2.N Integral-action time IV
CON1.2.TV Derivative-action time ______.{
CON1.2.A+ Positive increment limit S %
CON1.2.A- Negative increment limit o,
CON1.28B+ Controller High LIMIT ! , o
CON1.2.B- Controller Low LIMIT i H o
ADC3 ADdRess
ADC4 ADdRess
ADCS ADdRess
BIT1.2.CE CONTRoller ENABIe
BIT 1.2.MV CONstant MANIPulated VARiable
BIT1.2.1R Real/ideal PID controlier
BIT1.2.0V+ High OVERFLOW {identifier)
BIT1.2.0V- Low OVERFLOW (identifier)
REL1.2.1 DISTURBance ENABle
REL1.2.2 AUTOmatidMANUAL (mode)
MP3 Deviation
MP 3 Controlier output
MP 11 Separate D-input
MP 12 Disturbance input %
Controllier No: Date:
Module No: Handied by:
Plant:

821



" - SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 1.3: ACTUATOR ADJUSTMENT

Ta
> (o
from Branch v
11122 -
+ 4 DAC
> 1 1
ACTUATOR ADJUSTMENT
$1.3.1
/CON (CON
\GAl/ \OFF
Description Value Phys. unit
$1.31 Struct. sel ACTUATOR ADJustment
CON1.3.GAI GAIN
CON1.3.0FF OFFSET %
DAC1 ADdRess
MP5 Manipulated variable

Controller No.
Module No:
Plant:

8-22

Date:
Handled by:




SIEMENS
SIMATIC S5

IP 252 General-Purpose Closed-Loop Control Module

82

Configuratton sheet: Standard controller

BRANCH1.4: MARK-SPACE OUTPUT

Ta

(BITY BT

\PPANp/

from Branch 1.1/1.2

A

i

SPACE

el

CON

F 143 1
| I |

only for R-Processor

Description Value. Phys. unit
$1.4.1 Struct. sel. 2/3-POInt CONTRoller
[$133 77 T Z ANAGIDIGRAGENT 2777777 onlyformarocesso
CON 1.4TMIN Minimal Pulse duration TMIN Ii |
CON 1.4RTH Response THreshold %
CON 1.4 ADF AbDaptation Factor
DAC1 ADdRess
DAC2 ADdRess
Do ADdRess 1 _only for
002 ~ ADdRess 1 R-Processor
BIT1.4.PP POSitive PULSE
BIT 1.4.NP NEGative PULSE
MP 6 Positive mv output
MP 7 Negative mv output
Controller No: Date:
Module No: Handied by:
Plant:
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SIEMENS
SIMATICS5S

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 1.5: STEP-ACTION CONTROLLER WITH PULSE QUTPUT

PULSE FORMER

from
Branch 3 * + m _l"'"'-"l_z I
| 1
Y ™ ™ BN/ 757
3 5.
—1 755) \OPN/ Lozl
only for R-Processor
§1.5.1
Description Value Phys. unit
$1.5.1 Struct. sel. Manual input PG/ADC '
[-_ 21-;; - _ATuﬁogll;G-ItAl outpu? Tt T ] ... only for R-Processor
CON 1.5.MA CONSTant MANual vaiue %
CON15KP Proportional vaiue
CON1.5.TN Integral-action time
CON 1.5.TV Derivative-action time
CON 15.TM™ ACTUATOR runtime
CON 1.5.0N ON THRESHo!d
CON 1.5.0F OFF THRESHold
CON 1.5.TMIN Minimal pulse duration TMIN
ADCS ADdRess
DAC1 ADdRess
Dac2 _ _ _ _ _ADdRess  _ _ _ _ ____ ____
;‘ D01 ADdRess ':
REL 1.5.1 AUTOmatidMANUAL (mode)
BIT 1.5.CE CONTRoller ENABle
BIT1.5.08 Dead Band ACTIVE
BIT1.5.BC Position OPEN REACHED
BIT 1.5.8Z Position CLOSED REACHED
BIT 1.5.0PN OPEN
BIT 1.5.CiS CLOSE
BIT 1.5.MEN MANLUAL ENABle
MP3 Deviation
MP & Positive mv output
MP 7 Negative mv output
MP1C Manual vaiue

Controller No-
fvioduie No:
Plant:

8-24

Date:
Handled by:



SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 2: ACTUAL VALUE BRANCH

Pége1
Tal| --ontyIP
(CONY
VERAGING | Polygon H\318/
[ {generator)

S2.3
Description Value  Phys. unit

$2.1 Struct. sel ADC/PULSE
$2.2 Struct. sel. VALIDITY CHECK
$23 Struct. sel. AVERAGING
S24 Struct. sel. POLYGON (generator}
CON2.PRM MAX. Permiss. DIFFerence | |
CON2.N NUMB. of VERTICES
CON2.INV START VALue
CON2.VSP VERTex SPAcing
CON2.01 ORDINATE 1
CON2.02 ORDINATE 2
CON2.03 ORDINATE 3
CON2.04 ORDINATE 4
CON2.05 ORDINATE S
CON2.06 ORDINATE 6
CON2.07 ORDINATE 7
CON2.08 ORDINATE 8
CON2.09 ORDINATE 9
CON2.10 ORDINATE 10
CON2.STU ACTual Start-up value
ADC2 ADDRESS
REL2.3 Start-UP ENABIe
MP8 Actual fed value
MP9 Processed actual value

Controllier No:
Module No:
Plant:

Date:
Handled by:
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SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 2: ACTUAL VALUE MONITORING Page 2

Description Value Phys. unit

CON2.HWL High WARNING limit

CON2.LWL  Low WARNING limit

CON 2_HDL High DANGer LIMit

CON 2.1DL Low DANGer LiMit

BIT2ZHWL  HWL ViOlated
BIT 2.LWL LWL ViOLated
BIT 2.HDL HDL ViOLated
BIT 2.LDL LDL VIOLated

MP9 Processed actual value

Controller No: Date:

Module No: Handled by:
Plant:
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SIMATICSS

IP 252 General-Purpose Closed-Loop Control Meodule
8.2 Configuration sheet: Standard controller

BRANCH 3 : SETPOINT BRANCH

Page 1
8-Ta | $3.2 $3.3
REL
3.2 * >
to
Branch
ACTUAL
1
VALUE
\.2/ tom
Branch 2
Description Value Phys. unit
531 Struct. sel. ADCINPUT
$3.2 Struct. sel. RAMP GENERATOR
$3.3 Struct. sel. SMOOTHING
CON3.N NUMBER OF SETPOINTS
CON3.T INTERVAL time
CON3.SET 1 SETPOINT 1
CON3.SET 2 SETPOINT 2
CON3.SET3 SETPOINT 2
CON3.SET 4 SETPOINT 4
CON3.SETS SETPOINT 5
CON3.SET6 SETPOINT 6
CON3.SET7 SETPOINT 7
CON3.SETS8 SETPOINT 8
CON3.SET9 SETPOINT 9
CON3.SET10 SETPOINT 10
CON3.TR Ramp-down time
CON3.TH Ramp-up time
CON3.INC INCREASE
CON3.TVZ Smoothing time constant
ADC1 ADdRess
REL3.1 PC-setpoint/SETPoint SEQUence
REL3.2 SETPoint ENABle
VAR3.1 SETPoint FRom PC
BIT 3.HI RIGHER
BIT3.LO LOWER
BIT 3.ERA ERASE
BIT3.1 LINEAR (rectangular/interpoi)
MP1 Fed SetPoint
MP2 Processed SetPoint
MP3 Deviation
Controller No: Date:
Module No: Handled by:
Plant:
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SIMATICSS

1P 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

CON 3.SHL
CON3.SLL

BIT 3.SHL
BIT 3.SLL

MP 2

Controtier No:
Module No:
Plant:

BRANCH 3: SETPOINT MONITORING

o |l

Description

Setpoint high limit
Setpoint low limit

SHL ViOLated
SLL VIOLated

Processed Setpoint

8-28

Page 2
Value Phys. unit
Date:
Handled by:




SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 4: LIMIT MONITOR 1

MP NR

CON 4.1
CON4.2
CON43
CON4.4
CONAS
CON 4.6
CON 47

BIT 4.1
BIT 4.2
BIT 4.3
BIT 44
BIT 4.5
BIT 4.6

Controller No:
Module No:

Plant:

LIMIT 4

8-Ta

(CoN
\a.2/

> pe——
X -
CONY - N

AJA)
\® /

Description

Value

MEASuring POInt NumbeR

Phys. unit

LIMIT 1

LIMIT 2

LIMIT 3

LIMITS

LIMIT6

Number OF LIMITS

LIMIT IDENTIfier 1
LIMIT IDENTifier 2
LIMIT IDENTifier 3
LIMIT IDENTifier 4
LIMIT IDENTifier 5
LIMIT IDENTifier 6

8-29

Date:
Handled by:



SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 5: LIMIT MONITOR 2

MP NR

CON 5.1
CON 5.2

CONS5.3°

CONS54
CONSS
CONS5.6
CONS5.7

BIT
BIT
BIT
BIT
BIT
BIT

5.1
5.2
53
54
5.5
5.6

Controller No:

Module No:
Plant:

8 -Tp

(CoN
\37/

BIT

24EF,

(mPY
R/

MEASuring POInt NumbeR

LIMIT 1
LIMIT 2
LIMIT 3
LIMIT 4
LIMITS
LIMIT6

Number OF LIMITS

Description Value

Phys. unit

LIMIT IDENTifier 1
LIMIT IDENTifier 2
LIMIT IDENTifier 3
LIMIT IDENTifier 4
LIMIT IDENTifier S
LIMIT IDENTIfier 6

Date:
Handled by:

8-30




SIEMENS
SIMATICSS

P 252 General-Purpose Closed-Loop Control Module
8.2 Configurationsheet: Standard controlier

BRANCH 6: MEASURING SOCKET 1

MP NR

DAC3

Controller No:
Module No:
Plant:

Description

MEAS. POint NumbeR

ADdRess

8

Ta
7P\ ,» |pac
R/ 3
Value

Date:
Handled by:

Phys. unit



SIEMENS

SIMATIC S5

1P 252 General-Purpose Closed-Loop Control Module
8.2 Configuration sheet: Standard controller

BRANCH 7: MEASURING SOCKET 2

Ta

(e [oAc
\ar/

NR 4

Description Value Phys. unit

MP NR MEAS. POint NumbeR

DAC4 ADdRess

Controller No:
Module No:
Plant:

Date:
Handled by:

8-32



SIEMENS
SIMATIC S5

iP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controller with self-optimization (DRS)

Configuration sheet: Drive controlier with self-optimization
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uolIy -el3jany dn-1as paads daaid Juiod)as paads jeuoneIoY
Zyuegd Zt Yueig 9 Yueig [ Yueig - g ueig )

Date:

Controlier No:

Module No:
Plant:

Handled by:
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SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self- optimization (DRS)

BRANCH 1: CONTROLLER OUTPUT

CURRENT SETPOINT
Ta from Branch 10 % @
\1.1/

*{-100})

Branch 2> +
Branch 12 y
EEEE—

+

Branch 5 + $1.1
= mn
\ 9/
Description Value Phys. unit
$1.1 Conversion structure switch
CON 1.1 Standardization
deceleration value 1 %
DAU 2 Address
REL 1.1 Break enable %
MP 6 Deceleration current 74
MP 9 Current setpoint %
MP 12 Actual speed
Controlier No: Date:
Module No: Handled by:

Plant:
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SIEMENS
. SIMATIC S5
IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self-optirnization (DRS)

BRANCH 2: FRICTION

TA

from Branch 5

)l(f—— SIGN

CON 21

REL2 .1

MP 20

Controller No:
Module No:
Piant:

v
to Branch 1
Description Value Phys. unit
Friction ' ! o
. ‘ ! 0

Friction enable
Summated setpbint %

Date:

Handled by:

835



SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controller with self- optimization (DRS)

BRANCH 3: PERIPHERAL VELOCITY

Peripheral velocity

8 UTA

x $to Branch 5

ADC (M P '
7 \12/ \156/
to Branch 10
CON 31 Treshold value %
CON 3.DUG Diameter, lower limit ' %
CON3.TID Integral action time constant
ADC?7 Address
BIT 3.1 integrator enable
REL 3.2 Set start value
VAR 3.1 Initial diameter %
MP 7 Acceleration %
MP 12 Actual speed %
MP 15 Diameter %
MP 16 Actua! speed %
Controller No: Date:
Module No: Handled by:

Plant:
8-36



SIEMENS
SIMATICSS

1P 252 General-Purpose Closed-Loop Control Modute
8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 4: LOOP GAIN INCREASE

to Branchs

*

8+Txa

:

] saa
V4 WAL
\15/

from Branch 3

¥ 1542

5y
18

$4.1

S42

$4.3
CONA4A1
CONA4.2
CON 4.VER
CON 4.0FF
ADC 5
REL 4.1

MP 8

MP 15

MP 18

Controller No.
Module No:
Plant-

Description

Value

Structure selector inject diameter signal

Field current moritor
Interface
Starndardization field current
Start-up loop gain
Gain

Offset

Address

Start-up relay

Gain

Diameter

Field current

8-37

Date.
Handied by:

%
%
%

%
%

Phys. unit



SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self- optimization (DRS)

BRANCH 5: VELOCITY CONTROLLER

Page 1
SPEED CONTROLLER
Ta I
(CON
e\ I3 -—
=
TREAIN/ e s/
on
- \20/
Branch 6 N A
Branch7 <+ 4+
Branch 8 + b4
§ Branch 9 I nt 1o Branch 1
Branch11 | __ - '+_
Branch 3710
(TP VG
w from Branch 4
Description Value Phys. unit
CONS5.1 - Start-up setpoint %
CONS.KP Proportional value
CONS.TN Integral-action time
CON5.TV Derivative-action time
CONS5.B + Controller high limit %
CON5.B- Controller low limit | v
BIT5.1.RF Controlier enable
BIT5.UE + High overflow
BITS5.UE- Low overflow
REL 5.2 Start-up setpoint enable
MP10 Controiler output %
MP11 Controller deviation %
MP12/16 Actual speed / velocity %
MP20 Summated setpoint %
Contrnller No: Date:
Module No: Handled by:
Plant:
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SIMATICSS

1P 252 General-Purpose Closed-Loop Control Module
83 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 5: (ROTATIONAL) SPEED CONTROLLER Page 2
Branch 5 +
Branch‘fi---’ +
Branch7 | >} + Setpoint T
Branch_8_+ <4
Branch?—-) -
Branch 11 >
Actual value
Branch 3/10 l
._’@ BIT
(Comly \ew/ }*  — 1 Ao
1w/ - B \owe/
AT | (4 o
Description Value
CON 5.SOGD Setpoint high limit, speed controller | '
CON5.SUGD Setpoint low limit, speed controller
CONS5.OWD Actual value high warning limit, ' ;
speed controlier _—
CON 5.JUWD Actual value low warning limit, | l
speed controller —
CONS.IOGD Actual value high danger limit, | |
' speed controller _ —
CONS.IUGD Actual value low danger limit,
speed controller
BIT5.50GD  SHLS violated
BIT5.SUGD  SLLS violated
BIT5.I0WD  AHWS violated
BITS5.IUWD  ALWS violated
BIT 5.10GD AHDS violated
BIT 5.IUGD ALDS violated
Controller No: Date:
Moduie No: Handled by:
Plant:

8-39

Phys. unit

%
04 -
%
%
%
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SIEMENS
SIMATIC S5

1P 252 General-Purpose Ciosed-Loop Control Module
83 Configuration sheet: Drive controlier with self- optimization {DRS)

BRANCH 6: SET-UP SPEED

8Ta | /eomy

'

v
to Branch §
Description Value Phys. unit
CON 6.1 Set-upspeed %

REL 6.1 Set-up speed enable

Controller No: Date.
Module No: Handled by:

Plant:
: 8-40
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SIMATICSS

1P 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 7: CREEP SPZED

8T
At /con
71

v

to Branch 5
Description Value Phys. unit
CON 7.1 Creep speed %
REL 7.1 Creep speed enable
Date:
Handled by:

Controller No:
Module No:
Ptant:

g-a1



SIEMENS

SIMATIC S5
IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 8: (ROTATIONAL) SPEED SETPOINT, VELOCITY SETPOINT

2Ta

58.2

to
Branch 5

from Branch 1073
Description Value Phys. unit
$8.1 Struct. sel. RAMP GENERATOR
$8.2 Struct. sel. SMOOTHING
$83 Struct. sel. SETPOINT SEQUENCE
CONS3.1 Constant setpoint %
CON8.2 Setpo . scaler %
CONS.TR Ramp-down time
CON 8.TH Ramp-up time
CON 8.ZUW Increase %
CONS8.TVZ Smoothing time constant °:I
ADC6 Address [:!
BIT 8.5HOE Higher
BIT 8.6TIE Lower
BIT8.7 AUT Automation mode
BIT 8.8 NUL Move setpoint to 0 %
REL 8.1 PG/PC-setpoint
REL 8.2 Setpoint enable
REL 8.3 ADC/input
REL 8.4 Isolated mode
VAR 8.1 Variable setpoint 7 %
MP 12 Actual speed %
MP 14 Setpoint after ramp generator %
MP 17 Setpoint before ramp generator %
Controlier No: Date:
Module No: Handled by:
Plant:




SIEMENS
SIMATICSS

IP 252 General-Purpose Closed-Loop Control Madule
83 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 9: PRIMARY CONTROLLER

Page 1

to Branch 5

S9.4
CON9S.1
CON9.2
CON9.KP
CON9.TN
CON9.TV
CONSEB+
CON 9.B-
CON 9.VER
CON 9.0FF
CONS9S.TVZ
ADC1
ADC2

BIT 9.1 RF
BIT 9.UE +
BIT 9.UE-

REL 9.2
VAR 9.1

MP 1
MP 2
MP3
MP4
MP12

Controller No:
Module No:
Plant:

Description
Interface structure switch

Struct. sel. setpoint selection ADCAINPUT
Struct. sel. multiplier seiect. N-ACT/PG SCALER

Filter structure switch
Constant setpoint
Constant factor
Proportional value
Integral-action time
Derivative-action time
Controller high limit
Controller low limit
Gain

Offset

Filter time constant
Address

Address

Controller enable
High overflow (identifier)
Low overflow (identifier)

Variable setpoint
Variable setpoint

Actual value at controller
Setpoint at controller
Deviation at controlier
Correction value at controller
Actual speed

Value Phys. unit
%
%
%
%
L |
L1 =«
%
%
%
%
%

Date:
Handled by:




SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controlier with self-optimization (DRS)

BRANCH 9: SETPOINT/ACTUAL VALUE MONITORING Page 2
=
(ERy (o
AN
N <\

AT : AT =
Setpoint — Actual value
.—’ - P W, -

eV

Description Unit Phys. unit
KON 9.SOGL Setpoint high limit, position controller %
KON 9.SUGL Setpoint low limit, position controlier %
KON 9.I0WL Actual value high warning limit, %
- position controller
KON 9.IJUWL Actual value low warning limit, %

position controller
KON 9.10GL Actual value high danger limit,

%
position controller
KON 9.IUGL Actual value iow danger limit, %
position controller
BIT 9.50GL  SHILP violated
BIT9.SUGL  ALIPviolated
BIT9.IOWL  AHWP violated
BIT9.IUWL  ALWRP violated
BIT 9.10GL HDP violated
BIT 9.1UGL ALDP violated
MP 1 Actual vatue at controller %
MP 2 Setpoint at controller %
Controlier No: ' Date:
Module No: Handled by:
Plant:
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SIEMENS

SIMATICSS

_ IP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controller with self-optimization (DRS})

BRANCH 10: ACTUAL ARMATURE CURRENT

Ta |/coN
$10.2
\dos/ '

to
________ . L — _ ] Branch3
’ | or
] to
j Branch5
i
i
1
l
1
|
8 OTA l
Description Value Phys. unit
$10.4 Struct. sel. actual value ANALOG/PULSE sensor
$10.2 Smoothing ‘
$10.3 EXPAND (flicker eliminator)
$10.4 Structure selector internal pulse capture/
external IP 240 counter module
CON10.1 Scaling speed actual vaiue
CON10.2  Actual start-up value %
CON10.3 Calibration display %
CON10.4 Rated speed rev/sec
CON 10.5 Line numbers/100 (NC/100)
CON10.TVZ Smoothing time constant
ADCC3 Address b 1
DAU 1 Address
ADRX 1/0 address Channel No. of the IP 240
REL 10.1 Actual start-up value enable [
MP 12 Speed actual value : %
MP 214 Actual speed display %
Controlier No: Date:
Module No: Handled by:
Plant:
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SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 11: ACTUAL ARMATURE CURRENT
2Ty A

tc Branch 5

B,

ADC
8+Tp
Description Value  Phys. unit
S111 Struct. sel. thermal monitoring
S11.2 Struct. sel. armature current injection
KON 11.1 Thermal limit %
KON 11.2 Thermal constant |
KON 11.3 Standardization armature current %
ADU 4 Address L 1]
BIT11.1 Thermatl interrupt
MP5 Correction value at actual current %
MP13 Actual armature current %
MP19 Temperature %
Controller No: Date:
Module No: Handled by:
Plant:



SIEMENS

SIMATICSS

IP 252 General-Purpose Closed-Loop Control Module

8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 12: ACCELERATION COMPENSATION

8.Ta
to

< -—(—T—
branch 1
7,
\7/

to

(X

Branch 5
}
Description Value Phys. unit

KON 12.1 Acceleration standardization

MP 7 Acceleration %

MP 20 Summated setpoint %
Controller No: Date:
Module No: Handied by:

Plant:
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SIMATICSS

iP 252 General-Purpose Closed-Loop Contro! Module
8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 13: LIMIT MONITOR 1

MP NR

CON 131

CON 13.2
CON 13.3
CON 13.4
CON 135
CON 13.6
CON 13.7

BIT
BIT
BIT
BIT
BIT
BIT

13.1
13.2
13.3
13.4
135
13.6

Controller No:

Module No:

Plant:

8+Ta

B

CON

> —
131/ *

\us/ g

g

&3

Description Value

Measuring point number

Limit 1

Limit 2

Limit 3

Limit4

Limit 5

Limit 6

Number of limits

Limit identifier 1
Limit identifier 2
Limit identifier 3
Limit identifier 4
Limit identifier 5
Limit identifier 6

Date:

Handled by:
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Phys. unit

%
%
%
%
%
%



SIEMENS
SIMATICSS

P 252 General-Purpose Closed-Loop Contro! Module
8.3 Configuration sheet: Drive controlier with self-optimization (DRS)

BRANCH 14: LIMIT MONITOR 2

MP NR

CON 14.1
CON 14.2
CON 143
CON 144
CON 14.5
CON 14.6
CON 14.7

BIT 14.1
BIT 142
BIT 143
BIT 144
BIT 145
BIT 14.6

Controller No:
Module No:
Plant:

8+Th

€

f(con
\122/
141/ : T —
B N
(MPY
\\NR /

Description Value

Measuring point number

Limit 1 | 1
Limit2 -
Limit 3
Limit 4 - ’
Limit 5

Limit 6

Number of limits

Limit identifier 1
Limit identifier 2
Limit identifier 3
Limit identifier 4
Limit identifier 5
Limit identifier 6

Date:
Handled by:

Phys. value

%
%
%
%
%
%



SIEMENS

SIMATIC S5

IP 252 General-Purpose Closed-Loop Controi Module

8.3 Configuration sheet: Drive controller with seif-optimization (DRS)

BRANCH 15: MEASURING POINT QUTPUT

Ta
(RELY  /CON (CONY (MPY
\5.1/  \i51/ \1vz/ \22/
I .
/e H DAU
T S g 3
Description Value Phys. unit
S 15.1 Smoothing
MP NR Measuring point number
CON15.1 Standardization
CON15.TVZ Smoothing constant
DAU 3 Address
REL 15.1 Measuring point enable
mMpP22 Measuring point output %
Controlier No: Date:
Module No: Handled by:
Plant:

8-50
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SIMATICSS
IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controlier with seif-optimization (DRS)

BRANCH 16: ARITHMETIC
Ta
oK
—— + w
Atg)c __l
{ ADC
- AT
e G
1
| ADC
12 ™
— X |
ST16 mct =
B
Z =Branch No.
B = Bit-No.

Controlier No:
Module No:
Piant:

Date:
Handled by:
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SIMATICSS

iP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self-optimization (DRS)

BRANCH 16: ARITHMETIC (Parameter)

$16.1
$16.2
$16.3
S$16.4
$16.5
$16.6
$16.7
$16.8
5169

CON 16.AN
CON 16.AB

.ADCS8
ADCSY
ADC10
ADC 11
ADC 12
ADC13
ADC 14
ADC15
ADC 16
ADC 17
ADC 18
ADC19

REL 16.1
BIT 16.1
ZB

MP 23
MP 24
MP 25
MP 26
MP 27
MP 28
MP 29

Controller No:
Module No:
Plant:

_ Address

“Address

Description Value

Forming the sum

Summated setpoint
Forming the product
Forming the quotient
Forming the unsigned value
Forming the reciprocal value
Conversion

Comparator

Conversion

Upper response threshold

Lower response threshold

Address

Address

Address

Address

Address

Address

Address

Address
Address

Address

Switch enable
Switch result

Branch/bit-number [ T

Summated value
Difference value
Product value
Quotient value
Unsigned value
Reciprocal value
Converted value

Date:

Handied by:

8-52

Phys. unit

%
%

%
%
%
%
%
%
%



SIEMIENS
SIMATIC S5
IP 252 General-Purpose Closed-Loop Control Module
8.3 Configuration sheet: Drive controller with self-optimization (DRS) .

BRANCH 17: SELF SETTING
Ta

| Branch 8
7. !

Branch 6 I armature
-1: current fimiting
Branch 9] a—
Branch 4
Branch 10
Discription Value Phys. unit
CON17.DV  Double ratio factor %
CON17.2 Maximum permissible armature current | max. 1 %
CON17.3 at speed N1 ' %
CON17.4 Maximum permissible armature current i max. 2 %
CON17.5 at speed N2 %
CON17.6 Maximum permissible armature current ! max. 3 %
CON17.7 at speed N3 %

BIT17.1.POS Setpoint step changes in positive direction?
BIT17.2.NEG Setpoint step changes in negative direction?
BIT17.3.LAG Position limit monitoring enabie?
BIT17.4.0PT Self-optimization

REL17.5.UEB Accept calculated value?

CON17.KP  Controller gain KP

CON17.TN  Integral action time TN

CON17.TVZ Filter time constant TVZ

Controlier No: Date:
Module No: Handled by:
Plant:

853
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BRANCH 2. FRCTION

BRANCH 12: ACCELEAATION COMMNSATION

CURRENT SETROINT

SRANCH 1: CONTRGLLER QUTPUT

SRANCH 5: (ROTATIONAL) SPEED CONTROLLER

BEANCH §: SET- 4P SPEED

BRANCH 7: CREEP WPEED

i
£}

"

a

A

BRANCH §; VELGCTTY CONTROLLER

RAANCH 16; ARITHMETIC

SRANCH 15; MEASURING.POINT OUTRUT
.

SPEED CONTRELLER
o
5 =

ERANCH 17: SELF SETTING
N

BRANCH i (ROTATIONAL) SPEED SETPOMT, VELOGITY SETHORET
A, [rY) s
2535t R
i s .

BRANCH9: SETPOMNT/ACTUAL VALUE MONITORMG
Secpoier:

RANCH 9: MUMARY CONTROLLER
i ke
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7]

BRANCH 13

LIWHT MONETOR §
2

ARANCH 11: ACTUAL ARMATURE CURRENT
A

REAMCH 10; ACTUAL ANBATLIRE CURNENT
T I
. =

egend
& gmmniiem,

urrent

Fiedd «

Armaturs
A omrent
inpgt
E e

rucu
i34
ST shucture switch

[FHE 82 s

3
ob
8
:E_i

@g)

Fig. 9.3: Drive controller with self-optimization (DRS)
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9.4 Firmware-Overview
EPROMs for IP 252

Location tabel Module

Operating system IP 252 processor card
on IP 252

iP1
D4 252

Vx.z

Receptacle for submodule

P2
D3 252

V x.z

Programmerinterface

Operating system
on MM 1
i D2 252
mixed-memory AS

submodule Vyz MM 1

MM 2

EEPROM

MM 2
D3 252

o . e e e e am oy

Vy.z

COM 252/615

COM1
D1 252 p2 | COM2

V x.y

b1 |com1

>
n

COM 2

D2 252 > _
1 AS A: Drive controller structure

V Xy S : Standard controlier structure
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9.5 Abbreviations

ADU
BASP
CP
CPU
DAC
DIMOS
DR
DRS
B

IF

IP
KON
KP
LM
us

PB

PC
PG
S$5-DOS
SR
TN
TS
TV
TVZ

Analog/digital converter
Command output disable
Communications processor
Central processing unit
Digital/analog converter
Diagnostic and Monitoring System
Drive controller

Drive controller with self-optimization
Function block

Interface

Inteltigent I/O module

Delay time constant (=TVZ)
Proportional gain

Limit monitor

Microseconds

Program block

Programmable controller
Programmer

S5 Disk Operating System
Standard controlier
Integral-action time

Sampling time

Derivative-action time
Smoothing time constant (= KON)
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9.6 Controllerloading of the IP 252

The foliowing list states the approximate percentage loading imposed on the processor by each branch at a
given sampling time of 4 ms. The percentage values given are halved when the sampling time i1s doubled
{8ms). It is intended as a guideline for the user in ascertaining the maximum number of control loops he can
implement on the IP 252 for his particular purpose.

COM 252/COM REG initialization software gives the current total percentage loading of the processor in the
"Processor loading” submenu of the “Info” function. If this value is less than 100%, the sampling time T4 of
the contro! loops is automatically extended by 4ms. This extension appiies until the time discrepancy has
been eliminated. in this way, the operating system of the IP 252 can control all overloads and, in this case,
can stitt be operated via the programmer or the 55-CPU.

Drive controller Standard controller
Branch 1: Controtler output * Branch 1: Controlier
a) Without conversion a) Step controller with analog output 54%
b} With conversion b) Continous-action controller without  48%
controller output
Branch 2: Friction * ¢} Additional features of extended 5%
version of the continous-action con-
Branch 3: Circumferential velocity and: 5% trolier, without separate D input
acceleration and without disturbance input
d) Separate D input 5%
Branch 4: Loop gain e} Disturbance input 5%
a) With field current measurement 5% fy "On"-"Off" output with digital 7.5%
b} With injection of diameter signal 1% output
g) “On"-"Off" output (two-step 5%
Branch 5:Speed controlier * ocutput)
Branch 6: Setting-up speed cannotbe  Branch 2: Actual value
measured a) Branch without function generator, falalad
Branch 7: inching speed cannot be averaging and plausibility checking
measured b} Function generator 1,5%
Branch 8: Speed setpoint <) Averaging *x
a) Branch without ramp-function 7.5% d) Piausibility checking 0.,5%
generator and smoothing stage ’
b} Ramp-function generator 1% 8ranch 3: Setpoint
<) Smoothing stage 1% a) Branch without ramp-function gene- 1,5%
rator and without smoothing stage
Branch 9: Quter loop controller b) Ramp-function generator 1%
a) Position setpoint from PC 8% ¢) Smoothing stage 0,5%
b) Position setpoint from ADC 10% d) Setpoint sequence 0,5%
Branch 10: Actual speed value Branch 4: Limit monitor | 1%
a) Branch without smoothing stage
and expanded scale * Branch 5:Limit monitor 2 1%
b) Smoothing stage 1%
¢) Expanded scale ** Branch 6: Measuring socket 1 3%
Branch 11: Actua! armature current value 4% Branch 7: Measuring socket 2 3%
Branch 12: Limit monitor 1 1%
Branch 13: Limit monitor 2 1%
Branch 14: Measuring socket 1 3%
Branch 15: Measuring socket 2 3%

=

This load is part of the base lcad of the drive controller; with a sampling time of 4 ms 55%.
These loads are negtigibie.

*** The |loads of these branches are accounted for in the base load specified for branch 1a) and branch 1b).

*x
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9.7 Controller loading of the IP 252

Drive controller with self-optimization (DRS)

((Text folgt))
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