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1 Technical Description

WARNING

This instrument is powered by electricity. Certain components within electrical instruments are
by necessity subject to very high voltages. Serious physical injury or damage to property/
squipment may ensue if the warnings in this manual are ignored. Only suitably qualified
personnel should use this instrument. These personnel should be fully conversant with all
warnings and maintenance procedures described in this manual.

The troublefree and safe operation of this instrument depends on a number of factors: proper
transport, specialist storage, erectlon and installation, as well as careful operation and
maintenance.

1.1 Raﬁge of Application

The SIPART DR22 controller is a high perfarmance, micropracessor based instrument. lts internal program
memory contains a large number of standard functions for controlling industrial processes. A user with no
programming knowledge can simply call up and execute these functions.

In addition, the controller uses a rugged adaptation procedure that significantly simplifies the commissioning of
even the most critical control loops. The controlier automatically caiculates optimum control parameters on
demand, and does not assume that the user has any prior knowledge of how the control loop might respond.
The procedure used here is particularly suitable for control loops with recovery times and aperiodic transient
responses; even long dead times are taken into account.

In more complex applications, the standard input connections can be reconfigured and connected to additional
analogue function blocks provided by the user. These function blocks can be very easily interconnected by
menu driven firmware, thus enabling optimum solutions to be found for even the most complex tasks.

This configuring capability guarantees maximum flexibility in the use of the controller, allowing it to be
configured quickly and easily to meet the requirements of the application in hand. Consequently, the SIPART
DR22 is suitable for a very wide range of industrial control applications, eg. as a:

¢ fixed setpoint controller for one, two or three component control, optionally using two setpoints

* DDC fixed setpoint controller for one, two or three component control

® slave controlier (synchronisation control, SPC controller) with local/remote switchover

¢ fixed or controlled ratio controller with local/remote switchover

e cascade controller (dual-loop controller)

e cascaded ratio contralier (duai-loop controller)

® override controller with min./max. manipulated variable selection (dual-loop controller)

The extensive hardware configuration underlines the universal nature of the controller by providing diverse
interfaces to the control loop. The controller may also be connected via a plug-in serial interface to a higher-
level system or controlied and monitored by a centralised Personal Computer.

The SIPART DR22 can be used to control electromotive drives as either a continuous controller (K), or as a
three position step controller (S), without having to change the hardware

configuration. it can also be used as a dual-loop controller where the application requires two loops to be inter-
connected, eg. cascade control, cascaded ratio control or override control.




1.2 Design

The SIPART DR22 controller is of modular design and consequently easy fo service and simple to reconfigure
or retrofit. It consists of an extremely well equipped, fully functional standard unit, tc which additional signal
converters can be added in order {0 extend its range of applications. These modules are inserted in slots in the
rear of the instrument (Figure 1-3).

The standard unit comprises:

the front module with controls and displays

the main circuit board with CPU and terminal strips

plastic moulded housing with an interface board

power supply unit

Connections between the various modules are made via the interface board fixed in the housing. The main
circuit board is inserted in slot 1 and screwed into place. Attached to it is a 10-way and 14-way terminal block to
which all inputs and outputs of the standard controller are connected. Should the number of signals for a
particular application exceed the capacity of the standard unit, a further five slots are available for additional
optlon modules.

The standard controller has three fixed, electronically isolated analogue inputs {AE) that can be wired to either
nominal voltage (0/0.2 to 1 V, or 0/2 to 10 V) or current (0/4 to 20mA) signals. There are also four digital inputs
(BE, 0/24 V) and eight digital outputs {BA, 0/24 V, 30mA) that can be used for a variety of purposes and which
operate in either normal or inverted mode.

The controller also has three analogue outputs (AA) of 0/4 to 20mA which can be assigned to any of the
controller's internal variables.

Electrical supply for the transmitters is provided by a short-circuit proof L+ output (DC 24 V, 100mA}. The
power supply unit is situated in a completely enclosed metal housing that is screwed to the plastic body of the
controller. The power supply unit comes in two different versions, which means that two types of SIPART DR22
are available:

6DR2200-4 — for DC 24V connection
6DR2200-5 — for AC 230V connection

switchableto AC 115V connection

Many applications can be implemented by using just the three analogue inputs integrated in the standard unit.
To handle very complex control applications, or to connect other input signals, two additional input modules can
be inserted in slots 2 and 3, thus increasing the total number of analogue inputs to five. Apart from the
processing of standard voltage and current signals, these input modules can also be used to directly connect
Pt100 resistance thermometers, all common types of thermocouple and resistance transmitiers/potentiometers.
Slot 4 is used either for an interface module with a V.28 point-to-point output, or the SIPART bus for communi-
cation with a higher-level system.

Slots 5 and 6 can be used for different types of signal converter for various functions or may, if required, be
fitted with boards providing additional digital /0. Slot 6 may also be used to accommodate a special analogue
"hardhold® output module. This module retains the most recent value of the manipulated variable of the K
controiler should a power cut occur, or during maintenance work on the controller. For additional security, the
power supply for this module can be provided by the controller, as well as from an external source.

. To observe the admissable lead emissions according to EN 55011 the measuring and control leads have to
be filtered by the accompanying ferrite tubes. Depending on the guantity of leads either one or both ferrite
tubes can be used. _

The leads should be bundled through the ferrite tubes in a distance of about 10 cm. from the terminal.
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Figure 1-2 Front view
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Figure 1-3 Rear view




1.3 Mode of operation
1.3.1 Standard unit

As described in section 1.2, the standard unit consists of three main units:

Power supply unit
Front module
Main circuit board

o Power supply unit

The SIPART DR22 uses a high efficiency primary switched-mode power supply unit for AC 115/230 V
(switchable) or for AC/DC 24 V. The internal +24 V and +5 V supplies and the U, = +5.5 V reference
potential are generated from the power supply. The metal enclosure is located on a protective conductor {safety
class 1). The power supply and the internal supplies are isolated from each other by a protective baffle. Should
an overvoltage occur, a surge cutoff feature converts internal power supply voltages into extra-low functional
voltages. As no other voltages are generated by the controller, these statements apply to ali process signals
{see section 1.5, Technical data, for a list of relevant standards). The controller has a high power output rating,
making a total of 450mA available for the L +, AA and BA outputs.

& Front module

The front module contains pushbuttons and displays and the corresponding display drivers.

The displays use LED technology to achieve long iife, briliance and an optimum viewing angle. The various
pushbuitons have a tactile feel with a noticeable “click” and high reset force. They are actuated through the
protective foil by means of plunger switches that are arranged in such a way so as not to overstress the foil.
The processor ¢n the main board interrogates the pushbuttons in parallel, which aliows several to be pressed
simultaneously. The LEDs are time-division multiplexed by the main board processor via the driver module using
12C bus technology.

The controller can be configured in a wide variety of ways. The pushbuitons and displays required for a
particular function are always active on the front module. Elements not required for a particular task are de-
activated. '




¢ Main board

The main board contains the standard controller’'s signal processing, the CPU (Central Processing Unit), and
~ connections (via the interface board) to the various slots.

Process signals are fed via external static/dynamic surge suppressor circuits and then via appropriate circuitry
before being matched to the signal level of the CPU. iIn the case of analogue inputs, analogue outputs and
digital outputs, this matching is performed by modern thick-film integrated circuits.

To reduce cycle time, the CPU employs a Master-Slave dual pracessor system. The Microprocessors contain
integrated AD and DA converters, watch-dog circuits for cycle monitoring and UARTs (Universat Asynchronous
Receiver/Transmitter) for the serial interfaces. The Slave processor uses an integrated 8k ROM, the Master
processor an external 64k EPROM and an 8k RAM. Customised user configurations are stored in a plug-in user
program memory containing a serial 0.5k EEPROM. During commissioning it is therefore possible to plug the
user program memory into the controller being installed, which then does not need to be reconfigured. An
additional serial EEPROM is available in which critical data can be saved in the event of a power cut, etc. The
entire CPU employs CMOS technology. The SIPART DR22 program executes within a fixed 70 ms cycle (if
S4=1, 90 ms cycle).

A process image is created at the start of each routine. Data from analogue and digital inputs is acquired,
pushbutton aperations detected and process variable inputs read via the serial interface. These input signals are
processed and all necessary calculations performed depending on which functions are currently in use. Output
data is then sent to the displays, analogue and digital outputs, and calculated values stored prior to transmission
down the serial interface. Program execution in S controllers is interrupted every 1.1 ms in order to disable the
S outputs so as to ensure high resolution. Data traffic on the interfaces is aiso handled in interrupt mode.

The SIPART DR22 read only memory (ROM) contains a large number of preprogrammed functions for
controlling industrial processes, machines and equipment. The user programs the controller by setting config-
uring switches corresponding to the functions required. The overall function of the controller is determined by
the combined setting of all configuring switches. No programming knowledge is required. All settings are made
via the front module of the SIPART DR22 or via the serial interface; no programming device is necessary.
Customised programs created in this manner are stored in non-volatile user memory.

There are a fotal of 108 configuring switches (S0 to $107) with a varying number of pasitions. Every configuring
switch is assigned a function, with at least two aiternatives. A specific function can only be selected by a
particular configuring switch setting.

As a rule, the decision is very simple; either a function is required, or it is not.

Controllers leaving the factory normally have their configuring switches set to "0". This is the usual setting far
the individual functions, so in most cases only a few configuring switches wili need to be set during
commissioning. It is always wise, however, to check that the individual configuring switch settings are
compatible with the current appiication.




1.3.2 Option modules
» 6DR2800-8J Analogue input module for U or I (U}

To increase the number of analogue inputs in the standard unit

can be fitted in slot 2 as AE4 with configuring switch S8 § -~ - .
or in siot'3 as AE5 with configuring switch Sg [ Se€t start-of-scale value

The circuit logic used on the main beoard for AE1 to AE3 is also used here. The input amplifier is designed as a
differential amplifier with switchable amplification for 0 to 1 V or 0 to 10 V input signals. An input impedance of
49.9 Q + 0.1 % is connected between the AE+ and AE- input signals (AE1 to AE3 in the standard unit by
jumper setting, AE4 and AES on the option modules by wiring). The start-of-scale value 0/4mA or 0/0.2 V {2 V)
is set by configuring switches (S5 to S7 for AE1 to AE3 in the standard unit, S8 and 59 for AE4 and AE5 on the
option modules). '

The differential amplifier is designed to handle common mode voltage of up to +10 V and has a high common
mode rejection, ie. currenis baetween the amplifier reference point {reference line M) and the inputs AE + or AE~
are suppressed. it's therefore possible, providing the controllers have a common earth, to connect the current
inpuis in series, as with electrical isolation. Voltage dips on the reference line can be suppressed by using this

circuit logic for voltage inputs and using two core cables for non-ficating voltage sources. This is called electro-
nic potential isclation.

— &< —>—@ AE+1
LI =20mA LJ'

Ugleicht. 6DR2200

Figure 1-4 Current/Voltage input to standard unit 6DR2000 (AE1 to AE3)

11 '
—C
u l IUniu 4929 Q 1V -
I { 10V '
———— AE+ 1 +
20 mA
L (I r Upie = voltage difference
: Ugieicht.

6DR2800-8J Ugieicnt. = Common mode voliage

Figure 1-5 Current/Voltage input to option module 6DR2800-8J (AE4 and AE5S)




e 6DR2800-8R Analogue input module for resistance (R)

For direct connection of resistance transmitters (potentiometers) and to increase the number of analogue inputs
in the standard unit

can be fitted in slot 2 as AE4, with configuring switch S8 = 0 or 1

or in slot 3 as AE5, with configuring switch $9 = 0 or 1
I .
R 6DR2800-8R Urer
+24 ¥
p— —
©— "4 + /5
SN _
M *fs 5 mAj IK

44 u@aas 332
' J_ >0«
111 |
O—C

T max. =30 mA 1k 5008 2000

Figure 1-6 Block diagram R module 6DR2800-8R

Potentiometers with a rated value of 800 to 1200 £ can be used as resistance transmitters. The potentiometer
wiper is fed a constant current I; = 5 mA. This ensures that the contact resistance of the wiper does not
become part of the measurement. A sliding switch 6n the module allows resistors to be connected in parallel to
the potentiometer, thus defining an approximate measuring range. Start-of-scale and full-scale values are set
using the two calibration potentiometers located on the rear of the module.

Trimming of the measuring range is accomplished either via the displays on the front module (in accordance
with any configuring already undertaken), or an analogue output is assigned to the appropriate input. The ana-
" logue output should be configured for 4 to 20 mA.

If any resistance transmitters are incapable of handling the 5 mA current on the wiper (eg. some types of plastic
film potentiometers} or have a rated resistance > 1 k{), then the external wiring must be changed.

The sliding switch will be set to 200 Q (no internal shunt resistance). The +5 mA constant current is fed to the
end of the potentiometer (pin 3) and the potentiometer wiper moved to the amplifier input (pin 4). A coarse
calibration is achieved by means of an external shunt resistor (Rp) (which corresponds to the otherwise internal
resistors connected in parallel). .

This module can also be used as a current input with adjustable start-of-scale and fuli-scale values. The
.impedance is 49.9 { relative to ground and is not electronically isolated.
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¢ 6DR2800-8P Analogue input module Pt 100 (P)

For the direct connection of Pt100 resistance thermometers and increasing the number of analogue inputs in
the basic unit

can be fitted in slot 2 as AE4,  with configuring switch $8
or in slot 3 as AE5,  with configuring switch S9

Oori
Qor1

Pt100 resistance thermometers can be connected in two, three or four wire circuits. The appropriate selection is
made by jumper settings on the module. The following conditions apply:

Two wire circuit RL1+RL4 < 10 Q
Three wire circuit RL1=RL3=RL4 < 50 Q
Four wire circuit RL < 80 Q

Measuring range -50 to 850 °C
Smallest measuring span = 50 °C

Zero suppression RtA < BA R

The measuring range Rip to Rig is established by jumper settings on the module. The start-of-scale value Ro
{from Ra according to the type of circuit) and measuring span AR = R - Ria are selected from Pt100 look-up
tables that show the relationship between temperature and resistance. The required jumper settings are shown
in Table 2-1. A high precisicn decade resistance box is required for subsequent fine calibration using the two
trimming resistors on the rear of the module. In two wire circuits, line resistance can, if necessary, be calibrated
at the same time as the start-of-scale value Ro. The output temperature signal is linearised.

Trimming s accomplished either via the displays on the front module {in accordance with any configuring

already undertaken), or an analogue output is assigned to the appropriate input. The analogue input should be
configured for 4 to 20 mA.

P 4L 3L 2L ‘ —
. _ 0,1V . . Uper
*=1or¥=2 m = TAR ' KLM
~—
@ "/2

BC, EF AB, DE )
Ro =R Ro= Ria+Ra~ R+ Ro= Ra+Ry1+Ry,
aL : . 3L
U =Uap~-Up-Ug _ u =UA—UD—U
=V - im (Ria +Bi1 +Ro - (Riq1 *Ro) = Ro) “im (e +Ria + By +Ro - 2 (Riy +Ro))
= v - ip (Ra + Ry +Ro -Ri1 — Ro - Ro) “im (R tBia+Ri 1 +Ro - 2Ry -
ol = v - im (Rta ~ Ro) “im (R — Ro +RL4 ~ Ri1)
U UA Up - Ug

“im (RLa +Ra + B4 +Ro - 2(Ro))
- im (Ria — Ro *Rq + Riy)

Figure 1-7 Block diagram Pt100 module 6DR2800-8P

11




..~ ® B6DR2800-8T Analogue input module for thermocouples and mV transmitters (T}

For the direct connection of thermocouples and mV transmitters, and to increase the number of analogue
inputs in the standard unit

can be fitted in slot 2 as AE4 S8=0or 1
or in slot 3 as AE5S S9=0or1

The measuring span is = 10 mV, the start-of-scale value < 50 mV. The module is etectronically isolated. The
user selects the measuring span and start-of-scale value by jumper settings on the module. Trimming takes
place during operation at the rear of the module. The signal is linearised using the lineariser in the standard unit
(see section 1.4.4, Figures 1-27 and 1-28 to 1-31). A temperature sensor located on the terminal block is used

for cold junction compensation. An external cold junction may also be used. The following thermocouples can
be connected:

to DIN IEC 584 Part 1: Cu-CuNi type T

Fe-CuNi type J

MNiCr-Ni - type K

NiCr-CuNi type E

Pt10Rh-Pt type S

Pt13Rh-Pt type R

Pt30Rh-Pt&Rh type B (jumper settings on one side to E)
to DIN 43710: Cu-CuNi type U

Fe-CuNi type L

As the low drift input amplifier possesses a very high common mode rejection, a low-frequency AC or DG
voltage of up to + 10 V. may occur between the transmitter and the controller earth. This means that where two
SIPART DR22s are fitted with thermocouple inputs, and the controllers are connected to one another via the
earth cabie, unisolated (surface welded, undefined earth) thermocouples can also be connected. If this is not
the case, we recommend that pin 3 be connected to the reference line (terminal 1 on the standard unit) to
prevent undefined common mode voltages. Electrical isolation is then provided by the power supply. Trimming
with an mV signal is implemented by this type of connection.

if desired, thermocouples can also be connected via thermostats/compensation boxes, or directly, with an
internal cold junction, to temperature sensors fitted to the terminal block (terminals 1 and 2). The compensation
circuit has a reference point of 0 °C. It generates a negative field voltage of the same size as the thermoelectric
e.m.f of the connected thermocouple/its compensation cables on the terminal pair 3 and 4. This compensation
"is only effective when the jumper setting "NORM" is selected. If trimming is performed with an mV signal, the
jumper setting "NORM" on the module must be set to "TEST" for the duration of the calibration.

The selection of thermocouple type for internal compensation is determined by jumper sefiings on the module,
as is the setting of the start-of-scale value Uo and the measuring span AU. For thermocouples of type B,
thermocouples with an externat. cold junction, and mV signals not emanating from a thermocouple, the jumper
setting for “thermocouple type” should be left open (single pole connection to ). The jumper setting can
remain on "TEST" during operatlon for thermocouples with an external reference junction and pure mY 9|gnals

A further jumper setting on ‘the module determines whether the input sngnal is forced down-scale or up-scale
following a thermocouple b_raakage

Selection of the start-of-scale value Uo is performed by a jumper setting on the module. Refer to the appropriate
DIN/IEC table. The mV range is then added programatically {the gradations on the module are: 0.5, 1, 2, 4, B,

16, and 32 mV). A further jumper in this sequence determines whether the voltage at the start-of-scale is
positive (=P) or negative {=N).

Jumper settings for the measuring span AU are shown in table 2-2.

12




Calibration of the measuring range (start-of-scale value and span) is performed by an mV transmitter via the
trimming resistors on the rear of the module; set the jumper to "TEST". Set the jumper to "NORM" for
thermocouples with internal cold junctions. Trimming is accomplished either via the displays on the front module
{in accordance with any configuring already undertaken), or an analogue output is assigned to the appropriate
input. The analogue input shouid be configured for 4 to 20 mA.

*=20r*=3 oY+ ___x>100% \JLl
1oV -} x> 0%
external internal
R r—
M
H "l o—< ¥4 + o (%, 10 D D>

11 I |
*/3 —<*3

}-—5 f2
@t—< ™
| I—
M i i | M i i |
. 1/1 11

Figure 1-8 Block diagram for thermocouples/mV module 6DR2800-8T
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—URer

6DR2300-8T
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+* 6DR2801-8D Digital output module with two 35 V BA relays
{supersedes BDR2801-8A, see Section 2.2.3 Wiring of option modules)

- For the conversion of 2 digital outputs/slot to 35 V relay contacts.

can be fitted in slot 5 (822
or in slot 6 {S23

3) as BA9 and BA10
3) as BA13 and BA14

o

This function is configured by switches S76 to 585, mode of operation by switches 586 to S93.

This module is fitted with two relays whose changeover contacts have floating outputs.

The RC combinations of the spark suppressors are each wired parallel to the NC and NO contacts.

AC consumers of a very low rating can be affected by the current flow {eg. holding current on contactors)
across open contacts on the spark suppressor capacitors (1uF). In this case, reptace the capacitors by ones

with lower capacitance values. The 68-V suppressor dicdes fitied parallel to the contacts have an additional
action and limit the induced voltage.

Warning
The relay contacts are only suitable for switching voltages of up to AC/DC 35 V!

*15
L,
ip{ tp
4

K1 L]ZER I
i 68V i
G
]

L N
K2 ——u—-l I
p| ip

1y

8

2 AC = 38V DC =< 35V
[l] %g. \% < S5A < SA
K2 221 | < 150 VA =< B0wWal 35V
6DR2801-8D - 58 - 100Wal 24V

*=5o0r* =86
Figure 1-9 Block diagrani for relay moduie 6DR2801-8D
¢ 6DR2801-8B Digital output module with 4 BA 24 V, and 1 BE (BLPS)
To increase the number of digital outputs in the standard unit

can be fitted in slot 5 {S22=1) as BA9 to BA12
orin slot 6 {S23=1) as BA13 to BA16

The function is configured by switches S76 to S85, mode of operation by switches S86 to S93.

The module has four digital outpuis.= 19 V < 30 mA. The output signals are referred to the reference line M
and are short-circuit proof. They can drive standard relays and 6DR2804-8A/8B contact relays directly.

if the additional digital input on this module is connected to L+ on the standard unit (or any other +24 V
voltage), parameterisation and configuring from the front module is inhibited (see sections 3.2 and 1.4.3).
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¢ 6DR2801-8C Digital input module with 5 BE
To increase the number of digital inputs in the standard umt

can be fitted in slot 5 (822=2) as BE5S to BE9
orin slot 6 (S23=2) as BE10 t{o BE14
The function is configured by switches S24 to S38, mode of operation by switches S38 to S46.

s G6DR2802-8A Analogue output module with Yy -function

As a substitute controller during service activities and to increase the number of analogue outputs in the
standard unit,

can be fitted in slot 6 (523 =4)
allocation fixed to y, use S72 o select start-of-scale value

L U l"'I AA4ly) 0/ .. 20 mA
65 >
Rxd I | o S | = 62502
P 1 [ i oM
] J__ 6/3 >—€‘\ -
Txd I I Uy =20..30V, < 70mA D
ul~ :
T K+ 52 > .
L24 + T "
L.{ L sV 3] =219V
bt /= 61 Il <30ma
24V I Lﬁ_t
BDR2802-8A 1 1 .

1) Uy, only needs 1o be connected if the output signal neads to remain stable during a power cut 10 the
controller, or if the miodule has to be removed for service purposes.
2) Up 1o 900 9, depending on-the supply (see 1.5.3)

Figuré 1-10 Block diagram ypgg-module 6DR2802-8A

The microprocessor on the yhog-module and the slave processor on the main board communicate serially with
each other via Rxd/Txd. The processor supplies the U/l converter and the CPU fauit alarm St via its analogue
output. The module can be supplied externally via its auxiliary supply input, which is ORed with the power

supply voltage to the controller. The analogue output on the module is always assigned the manipulated
variable (y) of the K controller.

- Yhow-function

The analogue output retains its current value if communications with the ypgg-processor are interrupted. When

communications are restored, the slave processor first reads the current value of the manipulated variable, and

then causes the controller output to track this value. In this way, the following modes of operation are possibie:

The output signal will remain stable when:

- the CPU self-diagnostics facility is activated (see 1.3.3).

—~ power supply to the controller is interrupted and the yhgg-module is on a separate supply.

- all modules apart from the power supply unit {if the yyqg-module is not on a separate supply) are removed.

-~ the yhag-module is removed (caution: module prone to static! Observe precautionary measures!) and it is on
a separate supply (error message on the front module OP. *.6 Err, see 1.3.3).

It is therefore possible to perform all service activities, including replacing the controller, while maintaining the

controller’s manipulated variable. A bumpless restart is achieved by tracklng the manipulated variable held in the
Yhold-module.

See section 5, Maintenance, for directions as to how to replace modules.
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~ St alarm output

_ This digital output is always high when no error is present, and low otherwise. It is activated when:
- the CPU self-diagnostics facility is activated (see 1.3.3)

- power supply to the controller is interrupted

-~ the Yhgg-module is removed

- the main board is removed.

¢ 6DR2803-8C Serial Interface (SES)

Can be fittad in slot 4. Configuring switches 5105 to $107 are used to establish the communications procedure.

This interface is used to connect the SIPART DR22 to a higher-level system for operation and monitoring and/or
configuring purposes. By way of the interface all process variables, the remote and local setpoint, the remote
manipulated variable, the local manuat manipulated variable and status flags, parameters and configurations can
be transmitted and received.

Interface communication may take place via:

RS232 Point-to-point

SIPART bus . | With the SIPART bus driver as a serial data bus with a maximum of 32 stations

RS485 As a serial data bus with up to 32 stations, currently not for SIPART DR22

The interface module 6DR2803-8C offers electrical isclation between Rxd/Txd and the controller. Switching
between RS232, SIPART BUS and RS485 is performed by a jumper.

Use as an RS485 interface is currently not possible in the SIPART DR22.

A comprehensive technical manual (order no. C73000-B7400-C133) describing the protocol is available for
those wishing to write driver software.

The old interface module BDR2803-8A for SIPART bus and RS232 without electricat isolation can also be used.
For a description see the manuat, SIPART DR22 C73000-B7400-C222, version <8.

RS485 + 150R .

i
124 V] fl;:l\a 485 |
- l——» +75V A‘j\ ]
i !
‘ = .
v !
! 175V !
1 8 1
i T Rxd/Txd A
Tud = !
+ 7.6V 3 i
L:I} » RxcdiTxd B

l Z
i
{ i i
Txd ] - i
i ! 1 !
; Rt i ; \L :
E ' i 1 i
i -7.5V ! 1 !
. I H 1
e g 2 Z z
E o ! 2. 7—= NG
bt e e 4 b e e e e e e o i
Other connections: NC Other connections: NC
Fig. 1-11a Biock diagram serial interface with Fig. 1-11b Block diagram serial
RS232/SIPART BUS - . interface with RS485
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e C73451-A347-B202 SIPART-bus driver

The bus driver acts as the link between a SIPART bus, with a maximum of 32 stations, and the V.28 or TTY
point-to-point communication with the remote system. It is supplied as a separate module ready for fixing to a
mounting rail. Up to 32 controllers can be connected to the bus (cable runs should be kept as short as

possible).

The SIPART bus can power cables up to a capacitance of 25 nF, which corresponds to a cable run of 500 m
using the recommended ribbon cable. The point-to-point link to the remote system can power 2.5 nF (cor-

responds to 50 m unscreened cable) in V.28 mode, and 75 nF (1500 m unscreened cable) in TTY mode.

The maximum permitted cable capacitance depends on how low the resistance is on Txd. The values specified
here only apply to SIPART modules. External resistances etc. must be taken into account when connecting to a

remote system.

electrically isolated
when suephed with
2X £24

r._._! ................................................................... _'.! .-..l ......... _l-.._.-;
1 ) ) :
1 1 s |
b : C73451-A347-B202 l n ! "
I v 0 1
o | " i
— H
L+ Z —— . H
1 1 i
1 1 3 1 i
L f] 5 gxtormal 5\ :
1 externa q
| ! — 1 + Q H
R i I 7 ' g
] T T
: " i:l veg ! oy
: 2 i 3k32 By : { 21
e 2t T ¢ 4
b B -1 : 25 b
! 1 ]
1 ]
! i ] P
1 1 ' ML)
v : 21
1
H 1 I R
Lo ' 5
' ]
! 3 ;o
1 b ol
Txd 7 1
comman  mem—oI Rxd. ! 1
ME \ ' veg | '
Ao Iy : common | i
comman P_:_ [] Bk25 :
1 i
I3 1
Rxd’ [ Sy 6 :

-[L1
>l_+

1
]
1
1
1
]
1
]
T
|
|
I
|
1

from SIPART bus

1
! 1
e ;
31 19
H I
H 1
| 3
| 24V ! o]
external \ 1 1
1 i
1 1 ;
1 A} 1
t k \
. J ————————— J -l
X3 X4

A A

supply voltage and jumper settings
jumper setlings

system

Figure 1-12 Block diagram SIPART bus driver C73451-A347-B202

-- shield

Rxd - -~
TTY +20
ma

Tud V.28

Tud TTY +

Txd TTY-
Txd/Rxd
V.28

common

Rxd TFY +

Rxd TTY -

Rxd v.28

for TTY and V.28
and J)arauel wiring End/End to remote
to x
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* The bus driver concentrates the parallel connected SES terminations from up to 32 stations on port x1.

On the transmit side of the controller SES (Txd), corresponding to the bus driver's receiver input (Txd’), the
inactive state is passive via resistances on the SES modules < 0 V. As only one SES station can transmit on
demand, the bus then becomes positive active > +5 V.

On the receive side of the controller SES (Rxd), corresponding to the bus driver’s transmit output (Rxd’), the

signal is strong enough to supply the inputs of all 32 stations. The inactive state here is passive > 0 V, the
transmlt state active negative < -5 V.

For communication with a remote system there is a choice of using either V.28 point-to-point or TTY current
loop at the remote system side (port x4). Each time you alternate between these two, connections have to be
amended {(refer also to section 2.2.5), and the mode of operation determined by the jumpers x2/7 - x2/8
(without jumpers: TTY mode, inactive state 20 mA. With jumpers: V.28 mode, inactive state < -5 V).

When operating in V.28 mode, the jumper x2/9 must also be set = x2/10 to ensure a negative signal, and Rxd
V.28 common and Txd V.28 common must be connected {x3/7 = x3/8), as the V.28 standard prescribes three-
wire communication and Rxd and Txd both lie on a common supply point. As a result of this connection, it is no

longer possible to use the optocoupler of the Rxd input for electrical isolation purposes during V.28 point-to-
point communications {see Figure 2-38).

The Rxd input is normally implemented by an optocoupler in TTY operation in order to make fult use of etecirical
isolation facilities when two TTY interfaces are connected (see Figure 2-41).

If the remote system TTY transmit is only a switch (eg. an optocoupler), rather than an active signal source,
then the necessary current is drawn via a resistance from the bus driver +24 V external (connection Rxd TTY

+20 mA). If the remote system Rxd and Txd are both :mplemented by optocouplers, then elecirical isolation is
also achieved in this case (see Figure 2-42).

The * 24 V power supply for the bus driver is supplied from an external power supply unit {a suitable unit for
fitting to a mounting rail is 8DR2900-8BA). if the bus driver is supplied with one + 24 V supply, the reguired
jumper settings x2/1 = x2/2, x2/3 = x2/4 and x2/5 = x2/6 means there will no electrical isolation between the
bus side {Rxd’, Txd’) and the point-to-point side to the remote system (Rxd, Txd).

“lftwo * 24V (1 X & 24 V supplies are available (one for the bus side and one for the poini-to-point side), then
electrical isolation is achieved without having to set the appropriate jumpers (see Figures 2-38 and 2-40).

Note:

if a Teleperm-D device is on the bus, this supplles the bus side of the dnver via the bus cable terminals
L+X, MY and L-Z. If the aforementioned jumpers are set, it can supply the entire bus driver, though with no
electrical isolation. If electrical isolation is required, the point-to-point side (terminals + 24 V extemal, 0 V
external, — 24 V external) must be supplied from an external + 24 V source.
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. GDR2804—8A Interface relay with 4 contacts 230 V
8B Interface relay with 2 contacts 230 V

For the conversion of 2 or 4 digital outputs to 230 V relays

Can be snapped on to mountmg rails, eg. on the rear of the controller.

Each module contains one or two relays modules, depending on the version. Each relay module is fitted with
two contacts and a suppressor diode connected in parallel to the coil. Each relay has a changeover contact and
spark suppressor in both possible circuit configurations. AC consumers of a very low rating can be affected by
the current flow (eg. holding current on contactors) across open contacts on the spark suppressor capacitors
(33 nF). In this case, replace the capacitors by ones with a lower capacitance. The changeover contact is
connected to the plug-in terminal block by a three pole cable, so that it's possible to switch between normally
open and normally closed circuits. The relays can be energised by the controller’s digital outputs.

M i , | [
Ba @ 6 >© AC =250V DC <250V
- b Ll < B8A £ 8A
' Py lj_l T3 420V <1250 VA <30Wio 250V
<100Wto 24V
2209[1]
| R
BA @ "2 | = 0 o
7 0
e | {___J F33n F ja20v
220 QD
M o 3 )
L Ul

= 7 or 8 (2 relays/d retays)

Figure 1-13 Block diagram of interface relay 230 V 6DR2804-8A (4 relays), 6DR2804-8B (2 relays)

/\ WARNING

The relays used here are designed to carry a maximum switching voltage of 250 V AC/DC in
surge class II1 and poliution degree 2, as specified in DINVDE 0109 Dec. 83 (» IEC 664 and
664A). The same applies to ventilation clearances and the creepage path on the main board.

Resonance sharpness of up to double the rated voltage on the open contact assembly can
occur when driving phase-shift motors.

Phase-shift motors that generate such high resonance sharpness should only be driven by
suitable switching elements, adhering closely to the technical data and the relevant safety
regulations.
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1.3.3 CPU Self-diagnostics

The CPU executes self-diagnostic routines, either cyclically or following é reset. There are three different types
~ of reset:

..~ » Power On-Reset

" always occurs if the 5 V supply drops below 4.45 V, ie. power is interrupted for longer than is
specified in the technical data.
All parameters and configurations are reloaded into RAM from the user program memory. Actual
process values and status flags are reloaded from the EEPROM
If $100 = 1, the digital x-display flashes to indicate that a Power On Reset has ‘occurred.
Acknowledge it by pressing the selector pushbutton (12).
f S100 = O, flashing is suppressed.

® “Manual Reset
The manual reset pushbutten is located on the main board and accessible once the front module
has been removed (see 5. Maintenance}.
Loading procedures and indicator functions are identical to those for a Power On Reset.

& Watch dog-Reset
Both processors are equipped with integrated watch-dog timers that independently monitor the
cyclic execution of the programs.
When a Watch-dog Reset occurs, all parameters and configurations are reloaded into RAM from
the user program memory. Actual process values and status flags to enable processing to continue
are taken from RAM.
Flashing on the front module does not occur.

CPU-tESt appears in the x and w displays for a maximum of 5 seconds following every reset.

Every identifiable self-diagnostic error causes a flashing emvor message to be ouiput to the digital x and w
displays. Analogue and digital outputs are in a defined state. The alarm output, St, of the Yj,gq module will be
low. The reactions listed in table 1-1 will of course only take place if the appropriate oulputs and/or front
module can stilt be driven correctly following the error, and the oulputs themselves still function cormecily.

If S4 = 1 (freely configurable input area), additional error messages occur that indicate incorrect configuring
- (see sections 3.3.6 and 3.3.7).

Further error messages are output during adaptation (see section 3.2.3) and parameter control (see 3.3. 3)
All error messages are output to the digital w and x displays and flash.
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1.4 Functional Description of configuring switches

. Controllers normally leave the factory with configuring switches set to "0“. This is the normal setting for the
. individual functions, so in most cases only a few selected configuring switches will need to be set during
commissioning. It is always wise, however, to check that individual configuring switch settings are compatible

" with the application in hand.

- Configuring switch S0 is used in conﬂgunng mode StrS to assign the various user programs a number from 1 to
254. The factory setting is 0, and this is automatically regenerated by the APSt {All Preset) function. Switch S0
automatically flips from 0 to 1 each time the factory setting of a parameter or configuration is amended via the
Front module.

Configuring switches S1 and S2 are extremely important. S1 is used to select the controller type, and
consequently affects how command, final and secondary controlled variables are processed, and how the
control deviation is calculated. S2 is used to define the controller’s output configuration, which in turn
establishes how the automatic, hand, safety and tracking manipulated variables are processed, as well as
determining whether the manipulated variable output is an S or K function.

The functions behind configuring switches S3 to S98 correspond 1o the logical signal processing sequence. S99
and S100 define restart conditions, and S101 to $107 the communications procedure on the serial interface.
The following sections also adhere to this sequenceThe functions behind configuring switches S3 to $S98
correspond to the logical signal processing sequence. S99 and S100 define restart conditions, and S101 to
S$107 the communications procedure on the serial interface.

The following sections also adhere to this sequence.

1.4.1 Standard connections for analogue input signal processing (S3 to $21)

If S4=0, the analogue input area connections are standard (see Figure 1-14). if S4=1, this standard assign-
ment is disabled, and the whole input area can be freely configured (see section 1.4.2).

Signals to each of the 5 analogue inputs pass through an AD converter that suppresses 50/60 Hz. Interference
- (S8) by averaging over 20 or 16 2/3 ms respectively. S5 to S9 are then used to normalise each 0/4 — 20 mA
signal range to a working range of 0 - 100 %.

S5 to S9 are also used to establish whether measuring range monitoring (to detect transmitter faults) is
required. Monitoring is the responsibility of a separate AD converter routine that performs no averaging so that
should a transmitter fail, the switchover to manual operation via S63 is bumpless. The monitoring rautine reports
dips and surges of - 3 % and +103 %, allowing a hysteresis of 1 %, on the digital x and w disptays. Individuat
alarms are ORed 10 create a group transmitter fault signal MUF, that can be assigned to a digital output and
negated if desired (see section 1.4.8). Only those analogue inputs actually selected for transmitter fault
monitoring will be monitored and displayed on the Front module (nothing is indicated on the Front module
displays of analogue inputs that are not being monitored). Their alarm signals are input to the OR function. The
- selector pushbutton (12) is used to acknowledge error messages. The alarm signal generated by the OR
function remains on until the offending analogue input signals are within limits again.

Following monitoring of the measuring range, the 5 analogue signals are each passed through a first order filter
that can be set by the parameters tF1 to tF5 in parameterisation mode onPA either to oFF, or from 0.1 to 1000
seconds. The factory setting is 1 second.

The square root of each signal can now be calculated, if desired, using S10 to S14. Having calculated the
square root, the 5 analogue inputs become available for further processing, and are now known as outputs
AE1A to AESA. .

All types of controller (S1) always process the 6 function inputs FE1 to FE6. FE1 to FE3 are assigned different
functions, depending on the type of controller (see 1.4.4). A lineariser is connected infront of function inputs
FE1 to FE3 so that the actual physical values of non-iinear process variables can be correctly represented (see
1.4.2 function block Fu for mode of operatlon and 1.4.4 Figure 1-27 and Figures 1-28 to 1 31 to set the 13
vertices).

The function input FE4 is used exclusively for feedforward control, either via the D element or the controller
output signal (856). Function inputs FE5 and FE6 are used to determine the controller’s output configuration and
are reversed depending on the setting of 52. FE5 is used as the input tracking signal yn for the manipulated
variable on K controllers (S2=0), and FE6 for manipulated variable feedback yr on S controliers with internal
feedback (S2=1), or for position feedback yg on S controllers with external feedback (S2=2).

Configuring switches $15 to $19 are used to assign outputs AE1A to AE5A to the function inputs FE1 to FES/6.
The outputs AE1A to AE5A and function inputs FE1 to FEB can be assigned to analogue outputs (S73 to $75),
iimit signals (S94 to S95) and used for parameter control (S60). They may be read via the SES. The majority of

control applications can be implemented using different types of controller and output configurations in
conjunction with this input structure.
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1.4.2 Freely configurable analogue input signal processing (S3 to S14)

If S4=1, the standard connections of the analogue input area {S4=0) are disabled and all connections can be
freely configured (see Figure 1-16).

In principle, this freely configurable input area represents a very flexible single muiltifunctional entity.

Signal processing is identical to that described in section 1.4.1 up to and including we come to the outputs
AE1A to AE5A. The function inputs FE1 to FE6 also work in the same way, except that FES (tracking input) and
FE6 (positional feedback input) can be used in parallel (see section 1.4.8, S controller with external positional
feedback).

If required, as many as five different types of function block can now be freely configured between the Quiputs
AE1A to AESA and the function inputs FE1 to FES. Each block may be used as often as required. The outputs
AE1A to AE5A represent data sources, whereas the function inputs FE1 to FE5 are data sinks. 10 connectable
linear parameters with a range of —1.999 to 9.999 (corresponding to —199.9% to 999.9%) and a number of
standard constants are arranged in paraliel to the outputs as data sources.

Depending on its complexity, every function block has a different number of inputs (data sinks), and one output
{data source).

Parameters are assigned to function blocks, linearisers and correction computers in configuration mode oFPA.
The connectable parameters P1 to P10 are assigned in parameterisation mode onPA.

The required functions are selected and defined by configuring via the front module {configuring mode FAEF),
connected (configuring mode FCon), and sequenced in the processing cycle (configuring mode FPoS), see
sections 3.3.5 to 3.3.7. There are no restrictions regarding interconnectability, ie. any data source can be
connected to any data sink. Data sources and sinks of functions that have not been defined are masked out to
save time. In addition, data sinks that are only optionally required for a particular function are assigned constant
values that may nevertheless be overwritten. Any inputs that are by default ncon {not connected) are mandatory
for the function and must be connected. This extremely flexibie configuring potential within the analogue input
area enables solutions to be found for even the most compiex application problems.

e Function block descriptions

— Arithmetic Arl to Ar6

Ar nr A— EI.E2+E3-E4
ncon : E5
neon E1 - E2+E3-F4
. +
0.000 = A 8 ES is limited to values = 0.5 %
0,600
1,000 !

Figure 1-15 Function block arithmetic Ar1 to Ar6

This function block performs the four basic arithmetic operations by assigning 0 or 1 to the inputs. The default
setting E3=E4=0, E5=1 gives A=E1 X E2. :

Typical industrial applications are dosing or weighting (E1 x E2), measuring range offset (E1 x E2 + E3) or
difference generation (E3 - E4).
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see 1.4.1
Figure 1-14

Analogue input
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parameters
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olo|o|~N[og |~ ]|h|—

ke

—-1.000

-.500

—.250

—.050

0.060

0.050

0.100

0.200

0.500

1.000

1.050

Ar1.F to Ar6.F

nr
hcon
ncon e Ea
0.000 VERESEL \APAr 6
E5 !
0.000
1.000
Fu .F nr
A
ncon ' |i \._/ Fu .2
E
—10, 0, 10 t0 90, 100, 110 oFPA
MA1.F to MA3.F
nr
neon
neon Max MA 4
0.050 F& '
nr
Min Mi 4
— nr
1.000 L
X
ncon .‘If(Ez. Ea)l‘_ Ar 6
ncon
tA, iE, PA, PE oFPA

}

Presets

Data sources (outpuis)
Data sinks (inputs)

Figure 1-16 Freely configurable analogue input signal processing (S4=1)

Fungtion inputs

see 1.44

neonf Sto 152

see 1.4.5

Figures .
1-64 to

Ya 1-69

Presets

Figures 1-32 .

*Z  Figure 1-53

YN | Se2 1.4.6
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- Linearisers Ful and Fu2

Fu F nr
A .
ncon Fu 2 A = §{(E)
10, 0, 10 to 90, 100, 110 oFPA

. Figure 1-17 Function block linearisers Fu1 and Fu2

For every value of the input variable E in the range -10 % to +110 %, the lineariser assigns a value in the
range ~199.9 % to +199.9 % to the output variable A: A=f(E). Values of -10 % to + 110 % of £ are passed to
the function in intervals of 10 % with the aid of the parameter "vertices 1....13". Parabolas are drawn between
these vertices by the program such that they merge tangenitally to create a continuous function. The vertices at
—10 % and +110 % of E are required for the overflow. No further increase is produced if E rises further. When
the displays are being linearised, the 13 vertices are applied to the linearisation function so that connecting it in
series with the transmitters produces a straight fine (see 1.4.4 Figures 1-28 to 1-31).

~ Maximum value selection MA1 to MA3

MA1F 1o MA3.F

nr

A = max (E1,E2, E3)
A The {argest of the three input values is
MA .41 passed to the output

Max

Figure 1-18 Function block maximum value selection

The default operation of this function passes the largest of E1 and E2 through to A, at the same time limiting it
to the value of E3 (-5 %). Typical applications are in maximum value selection circuits and minimum value
limitation,

If only 2 inputs are required, the third input must be assigned a minimum value beyond the range of both inputs,
_ otherwise minimum value limitation will occur.

- Minimum value selection Mi1 to Mi3

Mit.F to Mi3.F
or )
A = min (E1, E2, E3) )
) A - The smallest of the three input values is
Min Mi_ .41 passed to the output

Figure 1-19 Function block minimum value selection

The default operation of this function passes the smallest of E1 and E2 through to A, at the same time limiting it
to the value of E3 (105 %). Typical applications are in minimum value selection circuits and maximum value
limitation. If only 2 inputs are required, the third input must be assigned a maximum value beyond the range of
both inputs, otherwise maximum value limitation will occur. ’
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® Correction computer rE1 for ideal gases

nr

= A A = VAp - VT(E2, E3)

Vi oo * =4

#E2, E3) = (PE-PA) E2 + PA
tA, tE, PA, PE oFPA (tE-tA} E3 + (A

Figure 1-20 Function block correction computer rE1 for ideal gases

The square root of the differential pressure signal must be present on input 1. The measuring range is standar-
dised to the formula using the parameters PA, PE, tA and IE (lower/upper correction quotients for pressure and
temperature). '

Application
The correction computer is used to calculate the flow rate of gases from the differential pressure Ap, correcting
for fluctuations in pressure and temperature. The madium must be in a pure state, ie. condensation of liquid

must not take place. This is particularly important where the gas is near saturation level.

Errors caused by changes in the state variables of the medium (pressure, temperature) are corrected by this
flow correction computer

[> | o >q

PfeSSUfe D i temperature t differential pressure Ap

®kp/cm2

transmission of measured values

P

D_ calculation

3

function block rE

—| square
Vv rooting

=]
e AL T RE TEY )
_<_
2

Figure 1-21 Principle of the method of differential pressure measurement
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Notes on physical principles

The differential pressure method is based on the laws of continuity and Bernoulii's energy equation. )

According to the law of continuity, the rate of flow of a substance in a pipe is equal at all points.

If the cross-section is reduced at a particular point, the rate of flow must increase at that point. Bernoulli's
energy equation states that the total energy content of a flowing substance consists of the sum of the kinetic
. energy (from its velocity) and potential energy (of its pressure).

- Consequently, an increase in velocity results in a loss of pressure.

This loss of pressure, the so-called "differential pressure®, is used in calculating the rate of flow q.

Thus:q=c- VAp

where ¢ is a factor that depends on the dimensions of the piping, the shape of the constricticn, the density of
the flowing substance, plus a few other factors.
The equation states that the differential pressure caused by the constriction is proportional to the square of the
rate of flow.

Ap

1.00 P

0.81 7

0.49 >
-
’
’
’
Z

0.25 7
0.09 —

>
0 03 05 07 08 10 q

Figure 1-22 Relationship between rate of flow q and differential pressure Ap

The rate of flow at the measuring point is measured by a restrictor in the piping. This restrictor is equipped with

two connections for tapping the differential pressure. _
If the physical properties of the restrictor and the substance to be measured are known, the above equation can
be solved, and the differential pressure can be used to calculate the rate of flow.

"Once a particular restrictor has been selected, the theoretical or actual rate of flow can be expressed thus:

qB=K-\/3_;-\/1$0r .q=K-\/3—-\/A_p

Measurement errors can occur if the densily during operation deviates from that used to derive the technical
data for the restrictor, as density is a factor in the above equation. Consequently, during operation, a correction
factor F is applied to the density.

withv = L
J

as the specific volume.
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In order to be able to perform the correction using the factor F, the current specific volume must first be estab-
lished. ' ' '
In the case of dry gases, the densities change according to the laws for ideal gases:

V=R % = % The correction factor can then be expressed thus; F = %f—_'%—

with p as absolute pressure and T as absolute temperature.

v 4 f flow
. Pabs A Pabs. q rate of flow
correction range (bar) density
pdifferential pressure
p pressure

,} temperature (°C)

T temperature (K}

V specific volume

K correction factor for
restrictor

R gas constant

F correction factor { (p, T)

N Indices:
>
°C A lower
“E° upper
B theoretical
. . b bsolut |
Pabs.a 10 Papse  measuring range of the pressure transmitter ?n ® ran:;)su © value
q}A to ,D. g Mmeasuring range of the temperature transmitter v volume
~ Figure 1-23 Representation of correction range
The resulting corrected rate of flow can be expressed thus:
/ I Tar
q=Fk “VAp=K-V g -vVap-V Ta'p
B PBT ‘
The factor K - B in this formula has aiready been used for measuring the differential pressure, so may

be ignored by the’computer.

Referring to the correction factor results in:

) _\/‘PE—PA ) E2+ PA

A = VApV(E2,E3) with F =T (E2, E3) TETA T A

The measuring range is standardised to the formula using the parameters PA, PE, tA and.tE (lower/upper
correction quotients for pressure and temperature).

Mass flow computer, qm

A = qp, E2= p, E3=
P

bsA bsE
PA = 2, pE =22
bp Py
A—TA E“TE ithT
= o= E‘;w” am K
B
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Volume flow computer, based on operational state g,

As volume is proportional to the reciprocal of the density, this computer can be made by replacing inputs E2

and E3 of the mass flow computer.

A=q,E2= y,E3=p
T T

A E
B .
p p
bsA . beE
A= =2
Py Py

Volume flow computer, based on standard state q,n

As the output signal now relates to volume flow in standard state, Ty =

no longer to operational state, it must be corrected accordingly.

A= quyE2=p E3 = AF
A—TA. l‘E—TE ith T
L _ﬁ’ —T_B withT , - plK]

" PabsA PabsE
PA = . PE=
PB PB

The following applies to all computers:

Pabsa 10 Panse range of absolute pressure transmitter (bar)
Ta to Tg range of absolute temperature transmitter (K)

273, 15 K, Py = 1.01325 bargps, and

converted to the range of the measuring transmltter{} Ato .} E:

T(K) = 273, 15 +S‘ (°* C)

pe, Ta : Theoretical pressure and temperature of the orifice (absolute values)

pe and Tg must lie within the measuring range of the transmitters; they may not I|e more than a factor of 100

away from the limits of the measuring range.

PA, tA
PE, tE

0.01to 1
1 to 99.99

n

The input value rE1.1 V Ap is limited to values = 0.

If the ranges selected for PA, PE, tA or tE are not adequate, a straight line equation can be connected before

the appropriate input to condition the signal (function block Ar).
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1.4.3 Digital input signal processing (S24 to S48)

.. Assmnment and Iogtc of digital mputs (524 to S46)

see Figure 1-24 _ R :

Configuring switches S24 to S38 are used to assign the control signals CB, He .. +yBL -yBL, or a Lo status,.
to the digital inputs BE1 to BE14. CB (S24), P I (830) and PII (831) may also be High (8** = —1). Configuring
switches S39 o $46 enable the control signals to be mverted if requnred ;

The option module 5BE (6DR2801-8C) can be inserted in slots 5 and 6 to increase the dlgltal inputs BE1 to BE4
in the standard unit by BES to.BE9 and BE10 to BE14 respectively.

The unassigned digital input BLPS (block parameterisation and configuring) becomes available when the option
module 4BA 24 V+1BE (6DR2801-8B) is inserted in slots 5 and/or 6. These digital inputs are ORed with the
digital input ‘assigned via S29. Irrespective of how slots 5 and 6 are configured, digital |nput sngnals can
therefore be used to block parameterisation and configuring.

Conflgurmg swﬂches 822 and 523 must be set accordingly when option modules are present in slots 5 and 6,
otherwise errors will occur (see 1.3.3).
All digital inputs can be read via the SES.

» Connection of digital inputs BE1 to BE14 and control signals via the SES
{S47 to 549, 5101)

see Figure 1-25 '

The control signals CB and N can be present either as static signals or pulses on digital mputs (pushbutton on
panel). This selection is made by S47 for CB and 548 for N. If a pulse is selected, every rising edge will trigger
the flip-flop. In the following paragraphs, the initial flip-flop status is assumed to be CB or N respectively.

When S101 = 2/3 (4, 5)1, all control signals apart from xAw and Ay can also be sent via the serial interface
and ORed with the existing control signals on the digital inputs. Incremental adjustment of w or y via the serial
interface is not meaningful because of the bus delay times. The highest levet of operator control when talking to
a computer lies with the stand-alone controller. Control signals can therefore be switched off via the SES by
ANDing them with RC=Int A CB using the controller's local/remote pushbutton (2) or CBgg (with optional watch-
dog timer) or CBgg (central computer failure).

Additionally, if S101 = 2 to 5 the internal flip-flop can be activated paralle! to the pushbutton via IntES.

if $101 = 2, (4)1) the CB signal is generated as an OR function from CBgg via the ‘serial interface and CBgg via
a binary input so that it is optionally possible to work with one signal.

¥ 8101 = 3, ()1, the OR function is replaced by an AND function so that the CB set via the serial interface
can be reset via a central computer fail line S101 = 4, 5 from software version -A07 onwards).

At the same time, the sources for the remote setpoint wES or wEA and for the remote manipulated variable yES
or yN are switched with $S101. The depth of contact is additionally set via the serial interface. In this way it is
also possible, for example, to specify the process variables analogue and the accompanying status signals via
the SES.

The function RC=Int A CB also controls command variable switchover on all types of controller, even during
SPC operation, and manipulated variable switchover in DDC mode (see section 1.4.4).

The two controlter types S1 = 10/11 operate without command variable switchover. The local pushbutton and
the control signal CB are available, with the logic operation RC = Int \/ CB , for blocking operation via the serial
interface (e.g. in case of interfacing to control systems).

1} From software version -B05
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If 847 = 0, the logical function RC=Int A CB performs a static switchover. If Int is preset (Local LED (1) off),
CB can be used to toggie between controller and computer values (command variable and manipulated
variable). Computer readiness CB is displayed inverted on C-LED (3) € =cB, CB =1 =C LED off).
Computer readiness on the part of the controller is shown by an inverted RB = Int signal. Computer operation
RC is also shown as an inverted RC= lrW\ CB signal. o

If S47=1, static switchover is pen‘ormed with acknowledgement. Each time the computer comgs on-line again
(CB flips from 0 to 1), the internal flip-flop is set to 1 (local LED on, C LED off). Computer operation

RC =Int A CB then only takes effect once the local pushbutton is pressed (Int=0).

S48 can be used to deactivate the local/remcte pushbutton. Local or remote operation must then be selected in
advance.

The control signal H is created as.an OR function from the manual/automatic pushbutton (9) with subsequent
flip-flop (Hi) and the control signal He. He can be input via the SES or digital inputs in the same manner as
described above.

Configuring switch S64 is used to prevent manual/automatic switchover, locking the controller in “either
automatic only (H = 0) or manual only (H = 1). The Manual LED (8) displays the current mode (refer also to
section 1.4.6).

If S84 = 0 to 2, He is input statically both via the SES and via the digital inputs. If $64 = 3/4 (software -B05),
input is dynamic, that is, every rising edge switches manual-automatic-manual. Additionally, if configuring switch
564 = 4, blocking of HeES with RC = Int v/ CB is cancelled.
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Figure 1-25 Connection of digital inputs BE1 to BE14 and control signals using the SES (S47, 548, 549, $101)

1) from software version -AG7
2) from software version -B05
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¢ Digital control signals - a glossary

CB

He

Si

BLS

Computer ready

Depending on the type of controller, this digital signal, in conjunction with the local/remote pushbutton,

causes either a setpoint switchover or initiates DDC operation. In SPC and DDC mode central computer
failure.

Remote Manual

This signal blocks the controller output and allows the manipulated variable to be adjusted manually from
the front module.

Tracking

This signal causes the signals from K controllers and three position step controllers with external position
feedback to track to the value of the yy signal.

Safety mode

The manipulated variable of K controllers and three position step controliers wnth external position
feedback is assigned the parameterisabie safety value. The manipulated variable is forced up-scale or
down-scale in three position step controllers with internal simulation of position feedback.

Block configuring

Other than process operation, the controller will only allow switchover to online parameterisation when
this signal is on. This allows the parameters necessary to match the controller to the process to be
chosen, and any necessary adjustments to be made prior to adaptation. Configuring is not possible.

BLPS Block parameterisation and configuring

P1I

PII

PAU

The controller cannot be configured in any way, not even parameterised. The only permissible operation
is normal process operation in line with the type of controller in use.

P mode coniroller 1
This sngnal causes controller I (parameter set I} to switch into P mode.

P mode controller I ,
This signal causes controller IT (parameter set II) to switch into P mode.

Parameter switchover _

The controller family includes both single-loop and dual-loop controllers (interconnected controllers). This
signal causes single-loop controllers using parameter set I to switch to parameter- set II. Dual-loop
controllers use both sets in any case, so changing from one to the other is not possible.

Incremental setpoint adjustment
Remote setpoint or ratio setpoint incrementally adjusted via digital inputs.

Incremental manipulated variable adjustment
Remote manipulated variable mcrementally adjusted via digital mputs during tracklng

+yBlL Direction dependent blocking of manipulated variable

36

Direction dependent limiting of the value of the manipulated variable by an external signal, eg. from the.
actuator’s limit switch. This limiting is effective in all modes of operation.




1.4.4 Controller Types (S1, $49 to §53)

= Common functions
~ Manual setpoint wi or setpoint ratio wvi input via front panel

When the green Local LED (1) is on, the +Aw pushbuttons (see Figure 3-1) can be used to adjusi ihe value of
the local setpoint. The various types of adjustment are indicated by a .7 in the tables. Any exceptions to this
rule are described in the paragraphs relating to the appropriate controllers. Adjustments take place
incrementally, initially with a resolution of 1 digit, and then in a rapid progression so that even large adjustments
can be made quickly. Each time the adjustment is interrupted by releasing the pushbuttons, the progression
restarts with the smallest step.

- Manual setpoint wi or setpoint ratio wvi input via SES

Whenever-the local setpoint can be adjusted via the pushbutton (6) on the front panel of the controller, parallel
input via the SES is also possible. As setpoints can only be adjusted absolutely and not incrementally via the
SES, it is advisable to use the setpoint ramp tS to avoid sudden setpoint fluctuations.

The control sfgnal Int and the automatic/manual switchover can also be preset with the manual manipulated
i) variable adjustment factlity via the SES, so that complete parallel process operation is possible via the SES (see
also section 1.4.6). :

- Souice for remote setpoints 553 and S101

The remote setpoint we for each controller is derived from a maximum of three different sources:
remote setpoint as absolute value via analogue inputs (weA)
} select with S53

remote setpoint incrementally adjusted via control signals +A w (WEA)

remote setpoint as absolute value from SES (wES) select with 5101

— Setpoint ramp 1S

The 1S parameter (0FPA) enables the rate of adjustment of the working setpoint w (or on a ratio controller
81= 4, the working ratio setpoinf) to be set between 0 and 100 % to oFF, or 0.1 to 9984 minutes. tS also
specifies the time the control signal tAw takes to increment from 0 to 100 %. If 1S = oFF, the rate of -
adjustment increases towards infinity. :

A setpoint ramp can be used to prevent sudden setpoint fluctuations when switching over to the untracked
variables SH, wi, wea, and wes when 852 = 1, or to wea from a controller that is not being tracked.

100 % Aw
w ana= g T Tw
A
WE
Aw -8
iAw o W= oo
SH potemadga—
1\ 0
1
1 - t
| tw
1
temate 1 salaty
setpoint ! setpoint

Figure 1-26 Setpoint switchover using a ramp
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— Setpoint thresholds SA, SE

The parameters SA and SE (oFPA) are used to limit the working setpoint w to a minimum (SA) and maximum
{SE) value within a range of —10 to 110 %.

Exception: Ratio controfler (S1 = 4) and cascaded ratio controller, controlied ratio controller (31 = 6)
— Tracking an inactive setpoint to the working setpoint (S52)

Normally the inactive setpoint tracks to the working setpoint to ensure a bumpless switchover. The local setpoint
wi, the remote setpoint incremented via + aw (wea), and a remote setpoint sent via the SES (wes), can all be
tracked. The safety setpoint SH cannot be tracked. Any remote setpoint received via analogue inputs (WEA) can
only be tracked indirectly in that the output signal from the source controller is tracked. The current value of w is
assigned to an analogueoutput and used as the value to be tracked. The tracking control signal is formed by
ORing HyNv/Si, and the result assigned to a digital output.

if 852 = 1, tracking is inhibited. This switch position is often used on slave controllers (S1 = 3) when the local
setpoint is being used as a type of safety value, or where multiple setpoints are in use.

~ x-tracking (S50)

x-tracking (ratio controller — xv-tracking) is activated by setting configuring switch S50 = 1. This causes the
setpoint (ratio setpoint) to track the controlled variable (actual ratia), thereby creating a control difference {xd) of
zero. Tracking only takes place when the controlier is not in automatic (A) made, in other words in manual mode
(H), tracking mode (N), DDC mode, and whenever the safety manipulated variable (Si) is being used: A =
HyNyvSi.

X-tracking is not possible in direction dependent blocking mode, as setting the control difference in the direction
of the blocking to zero would cause a P-fluctuation that would immediately cancel out the block.

x-tracking ignores any setpoint ramp that may be present. By tracking the setpoint to the actual value, the
control difference becomes zero, so switching back to automatic mode will be bumpless. During manual and
DDC mode, it can usually be safely assumed that the actual vaiue wm be at the desured level, so the tracked
setpoint should also correspond to the actual value.

x-tracking will only be completely effective when the inactive setpoint is also tracked to the working setpoint
(852=0). This causes not only the working setpoint w, but also the setpoint source for automatic mode to be
tracked prior to switchover into automatic.
~Although the control difference may be zero in A mode, a switchover to automatic mode when S52=1 (no

tracking) will cause the old, untracked setpoint to become the working setpoint. This sudden fluctuation can be
dampened by using the setpoint ramp tS.

This combination is particularly appropriate if you cannot be certain that the actuat value will reach the required
value during A mode (especially safety mode). In full x-tracking, the tracked setpoint will then be incorrect.

— Constants ¢t to ¢c6

Some process variables are physically linked with each other: Constants ¢1 to ¢3 are used for operations
involving controlled variables, ¢4 and c5 for operations involving command variables. -

The constants are parameterised in onPA mode and take values in the range —1.999 to 9.999. The constant c6
is used for feedforward control at the output ya (see 1.4.6 Figure 1-53). It is also parameterised in onPA mode
and has a value in the range -9.99 to 9.99.
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-~ Control signals for setpoint switchover

Assuming these control signals are available on the type of controller in question, setpoint switchover is
determined by an AND function RC = Int A CB. The LEDs C (3) and Local (1) indicate the status of the CB-
control signal and the setting of the Local pushbutton (2). '

Use S49 to disable the localremote pushbutton (2) and lock the controller in either local or remote mode (see
section 1.4.3 Figure 1-25). The factory setting for 349 is D (local). .-

524 can be used to assign Lo or Hi to the CB signal, or to assign it a digital input {see section 1.4.3 Figure
1-24). Factory setting is S24 = -1, CB = 1.

This table shows how the various setpoint switchover parameters can be configured:

Switchover Int 549 cB S24 Working setpoint w Working

dependent on St =3,4,5,6,7,8 .| setpoint w

: S1 = 0n1

int and CB o1 2 Ot 1to 14 wi (SH) or we wit or wi2

Int only o1 2 1 -1 wi or we wit or wi2

CB only 0 1 1¥al 110 14 wi (SH) or we wil or wi2
remote only o 1 1 -1 WE wil
local only switchover 1 0 optional | optional wi wi2

Table 1-2 Setpoint switchover options using $24 and 549

- Actual and Setpoint value displays

Analogue displays with a resolution of 1.7 %, and 4-digit digital displays are located on the front module. There
are red and green versions of each. The red displays indicate actual values, the green displays setpoints. A
3-digit yellow digital display is used to indicate the manipulated variabie y. The adjustment pushbutions and
status LEDs have the same colour as their corresponding displays, and are positioned accordingly.

The two analogue displays always indicate the working setpoint and the actual value. The difference between
these two values is the control difference xd or control deviation xw = —xd. The digital actual value display also
indicates the actual value, except in the case of ratio controliers, where the actual ratic wili be displayed. The
digital setpoint display indicates the required setpoint, except in the case of ratio controllers, where the ratio
setpoint will be displayed.

The displays, the localfremote pushbuttorr (2) and the + Aw adjustment pushbuttons are switched between
Controller I/Controller II, depending on the type of controller, by the selector pushbutton (12).

To simplify the following block diagrams, the following sym'bols have been used:

/ display range adjustable {only on digital displays)

parameter set dP, dA, dE, 1 or I for selection of display format

display level I or II, nothing here means only 1 level or both levels together

| 0000 I X

“~—— display type

— displayed variabie x, w, xv or wv

iOO(}O | digital display

2 analogue display

Ve digital and analogue display
I 0000 l
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- Display range

The digital displays are 4-digit, 7-segment displays whose display range can be set in configuring mode oFPA
using the parameters dP (decimal point), dA (start-of-scale) and dE {full scale). In dual-loop controllers and
process variable indicators (S1>4), x and w display ranges are parameterised identically, whereas they are
parameterised separately for display levels I and I1.

Parameters for display level II are identical to level I in single-loop controllers (S1<4), and cannot be modified.
The value to be displayed as the start-of-scale (corresponding to 0 % on analogue displays} is determined by
dAl and dAll respectively. Similarly, dEI and dEII are used to determine the value corresponding to the full-
scale (or 100 % on analogue displays). The position of the decimal point is fixed using dPI or dPIL. # the start-
of-scale value is smaller than the full-scale value, an increase in the calculated value results in an increase in
‘the display value, and vice versa. The numerical range for the start-of-scale and full-scale values lies between
-1989 and 9999. QOutside this range —oFL and oFL wilt be displayed. The factory setting is 0.0 to 100.0 %.

The refresh rate parameter dr (onPA) is used to stabilise digital displays if process variables start to fluctuate.
Nonlinear process variables can be physically corrected by a linearisation function. Process variables and
setpoints are displayed in the ranges specified by dP, dA and dE, depending on the type of controller:

Display format corresponding to )
Selection range

S1 adjusted to

T | TR SASE ] s | wiwi | win dE*dA* =100 %
0 d d1 d1 - d1 - —10 % to 110 %
1 { i l - } = i’
2 ¥ { d - { - l
3 d1 d1 ik - l - -10 % to 110 %
4 % % d’l - | - -199.9 fo 199.9 %
5 a1l d1 d1i - l a1l -10 % to 110 %
6 % % d1I - 1 d1l -199.9 to 199.9 %
7 d1 d1l d1 d*E ] - -10 % to 110 %
8 d1 d11 d1 dil a1 - il
9 ol d1i - - - - -10 % to 110 %

Table 1-3 Display format for parameters and setpoints

“A corresponding assignment can aiso be made for the limit monitors Ai to A4, see 1.4.9.

Analogue displays have a fixed display range of 0 o 100 %. Start-of-scale and full-scale violations are indicated
by a fiashing 0 % or 100 % LED respectively. Displays consist of one, or two, alternatively illuminating LEDs.
The centre point of the illuminated LEDs acts as a "pointer". This format enables the display resolution to be
doubled. When a digital display is parameterised with a faliing characteristic (d*E<*A), the effect on analogue
displays is also reversed, except on ratio controllers.
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-~ Setting the lineariser, S4 = 0

Select the display start-of-scale (dA* and full-scale values (dE"), and the decimal point (dP™) in configuring mode
oFPA.

Divide the measuring range Ua to Ue + 10 % into segments of 10 % and derive the voltage values.

UE—UA

U= n+lU, withn=—1t11
n 10 A .

Derive physical vaiues for Un from either the appropriate function table or graphicaily from the appropriate curve

(interpolate where necessary). Enter the corresponding value (-1* to 11% in configuring mode oFPA.

_ U
[mv]
60 -
%'l:E A Un[mVv] Verex L[°C]
110 4 : ' : 11 52,782 - 11 1048
50 +
=48.33 mV
100 —f2 Ug=2833 m . -1-- 10 4833 - 10- 1000
aQ o -4--r~--9 43928 —» G 951
gp 0T -1--}-t--8 39526 - 8 900
70 - ~b-t-J--b--7 35124 5 7. 846
80—t ——tedobL-d--l—-6 30722 > & 790
50— -d--d--f-4--f-1--5 2632 - 5 72
40— ——f=f-—t-—t-4--}-1+--4 21918 > a4 B4
20 +
36 medm=d-mq--t--}-t-4--F--3 175168 =» 3. 503
20 —-> e bbb bm 2 13114 > 2« 514
10 4+ .
10—} (S LTt Ry TN T M G I S L_{-— 1 8712 - 1. 420
UA=4'31 my
0 PO S DR --4--q4--1--f-+-}-4--t--0 431 - o 300
0 .
210 e —_____ N mmmepem et ool L 0002 - -t 0
v Y ] Y Y Y Y Y Y YY VY
| s Ig
} } } ; t ; } f > t[°C}

1
1
0 106 200 300 400 500 600 700 800 900 1000 1200

’ |

dA- dE-
Figure 1-27 Example: Linearisation of thermocouple type B Pt30Rh/Pt6, measuring range 300 — 1000 °C.
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" — Setting the lineariser, 54 = 1

o e e Figure 1-28
Linearisation of non-linear control and display
variables :

-10 tp 110
s A
E D] x
e e o e o e o v v . o v - e e = A R A W L R L MR A W A L R - R L - e
XPhys.
vertices x4 {%]
A
10 -9 -
100 100
80 - T §
" 80| 80 Figure 1-29 _
70 7 i :
60 60 — Senfsrg:nfutgg;osn, The vertices for the lineariser are ex-
so- - g ‘ pressed here in- % rather than in physical
40 -1 40 > values as they can be used for many:
:: 1. \ ‘ ' different purposes.
10 207 : Vertices are set in configuring mode oFPA
o— . S S T —[%] and must lie between -199.9 and
T T T1 71 XPhys. :
-10— o 20 a0 60 8O0 100 _ _ +199.9%. The vertices at 0 and 100 are
[TITTITTTITTIT T T Tog puosarngsange set to 0 and 100 % so that x1(1) is again

G 200 600 1000 1400 1B0C 1800 available as a standardised variable, and to

ensure that the reference points used to .

x 0 F : ' define the digital displays ranges are
(%] | & . correct. The parameters dA*, dE* and dP*
100 _ are used to match the display range to the
4 _ . o actual physical range. _ _
80 : : Use the sensor function as shown in Figure.
i Figure 1-30 1-29 and calculate the vertices by dividing -
607 Linearisation. the measuring range into 10 % segments -
w- function (xph_ys_ in %). The vertices from -10 to.
4 = ' o 110 % can then be read off the xphys axis -
20 A - and entered in configuring mode oFPA.
L L L L 1 > xq [%]
0 20 40 60 80 100
l LI I B I I T 1 > yertices
20 60 80 100
x @)}
{%]
100
80 i
— Figure 1-31
60 _ Linearised con-
1 trolied variable
40 7 x1(1)
20 -
AT T T e

200 00 1000 1400 1600 1800
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— Function inputs FE1 to FE6
FE4 to FE6 always have the same control functions:
FE4 feedforward controf (z) of either the D element or the manipulated variable y {selection via S55)

FES tracking input {yn) for feedforward control on K controllers (S2’ =

0).and S controliers with remote
feedback (S2 = 2)

FEB feedback manipulated variable (yr) for the y d|splay on S controllers. with posutlon snmulataon (82 = 1) or
feedback maniputated variable (ygr) for S controllers wuth remote feedback (S2 2)- '

* Functions implemented by FE1 to FE3 vary depend_i_ng on the type of controller (51).

51 FE1 (linearisable) FE2 FE3 (lincarisable)
0 Fixed setpoint controller with | x1  final control variable X2  secondary control variabie | x3 secondary controlled
2 independent setpoints variable
1 Fixed setpoint conirolier with " " "
'2 dependent setpoints
2 .DDE fixed setpoint controller "
3 Slave, synchronisation, SPC - - wE remote command variable
coniroller ' '
4 Ratio controller - 1 %1 - controlied process variable | x2 command process variable | wve remote c_:orhmand variable
' ) ' for ratio setpoint
5 Cascade controller xt1 final control variable master | x21I secondary control variable | xI  controlied variable
' _controller master controller slave controller -
6 Cascaded ratio controller xII final control variable master | x21 command process variable | x1! controlled process variable
o controller stave controller " slave contraller .
7/80verride controller x1F final controlvariable main X2l secondary controlled xIl  coniralled variable
' " -controller variable ‘main controller limiting controlier
8 Process variable indicator ‘xI  process variable 1 - Xl process variable 2

Table 1-4 Controlier dependent ..fun‘ctio,ns @f inputs FE1 to FE3




e S1 = 0: Fixed setpoint controiler with 2 independent setpoints

woool || L7 |oooco} | -~ foogy
(= ' o

PiD & ya+cs: z

FEt —»

FE2 — | x = x1+¢1- (x2 €2-x3+C3)

' z
FE4 >

Figure 1-32 Control principle S1 = 0

This type of controller can be configured as a fixed setpoint controller with 2 independent setpoints, or as ‘a
fixed setpoint controlier with one setpoint by blocking localremote switchover (factory setting). it can be used as
a one, two or three component controller by assigning constants ¢1, c2 and ¢3 to the inputs x1, x2 and x3.

The two local setpoints can be individually adjusted on the front module. The control signals int and CB are used

to change from one setpoint to the other, as shown in table 1-5. The working setpoint is indicated by the LEDs
Local and C. The moment an LED comes on, wi2 becomes effeciive.

Control commands Signal : working w
Digital inputs Front Front LED Digital outputs S50 =
' — p— Comments

HyNySi| CB | local jocat| C RBE{ R 0 1 '

0 1 0 0 0 ] 0 wil | wil (n)" switchover | swilchover

0 0 0 ¢] 1 0 1 wi2 | wi2 (n) CB, Int=0 | with Int,CB=1

+
0 0 1 1 1
1 1 0 0 0 wil | x switchover | switchover
1 [ CB, Int=0 | with Int,CB=1

1) The setpoint is tracked to the conirolled variable x if 852 = D and 850 = 1; tracking does not apply to
the switchover wil/wi2
If S52 =1, automatic mode starts with wi =x (xd = 0). if the setpoint ramp iS is active, the working
setpoint tracks the previously selected value. '

2) Factory setting for a fixed setpoint controller with 1 setpoint (S48 = 0: local only, Int = 1, S24 = -1:
CB = 1)RB = It .

RC = TNtACB = Int\/CB

Table 1-5 Switchover between wit and wi2
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The digital w display II can be made to indicate the inactive setpoint and the digital x display the final control
variable x1 by pressing the selector pushbutton (12) (display range T must be parameterised, display range IF

will automatically be parameterised). The working: setpomt and the actual X value continue to be displayed on
theanalogueindicators. :

| Switchover using |- LED " LED displayed w 2 displayed x
selector . . | workingw 1 Controller I Controller Il
pushbutton : ontrofler ontrofler digital | anal. | digital®) | - anal.

I wit 1 0 wil 29 | wit X X

11 wil 0 053 w22 | wil x1 X

I : wi2 1 0 wi2 S wi2 X X

_ II wi2 0 053 wil 7 wi2 x1 X
/7% 1) via CBand Int as table 1-5 3) 0.5 = flashing frequency 1:1

f. 7. 2) displayed x digital/analogue ‘ 4) /= adjustable

] ) 5) x1 from software version -A05
Table 1-6 Switchover between display levels

The setpoint indicated in the digital w display can also be set using the +Aw adjustment pushbuitons (see
Figure 3.1, item 6). The display level is indicated by the Controller I/Controller II LEDs. A flashing light |nd|cates
that the dlsplayed setpoint and the working setpoint are not identical

- A steady light, on the other hand, indicates {hat they are identical.
If switchover between wil and wi2 is blocked by S49 (Int) and S24 (CB), then the digital w dlsplay is not
switched over to display level H. Instead only the digital x dlsplay is swilched over. Dlsplay tevel IT is lndlcated
by a steady light. :

o
i
- owit
A
Y
-0.’1 v |A
> wites 158 > glyy T 1A ZSASE A |
(4/5)" N / 7 A wl
wi2 ' A '
A
\ -
/ LA |Z— A=H VN VSi
-
WiZes an S101 H=Hi v He
(4/5)*
SES y
'/ = 7 / / g 1 xdL
_@ : ' : o i . see
pd cl, c2,c3 X w ’ 1.4.5
t . x1 A . . .
see 141 FE1 I> 4 . _ , . :ngl;re
Figure 1-14 o, 5 %2 x =x14¢1 - (x2—02 - X3+c3) X >
and1.4.2 | . - _ ] ‘
Figure 1-16 FE3>>
d-d
factory setting A dn] P4
4 4
1502=C3x!
*) from Software -B05 ° =cd=0 d 1§ X I X
tFI <1 [[0000) |00_00[ .
—» adaption

Figure 1-33 Block diagram S1 = 0, fixed setpoint controller with 2 independent setpoints
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& S1 = 1: Fixed setpoint controller with 2 dependent setpoints

woool |1 L] hooool| - ' | 000y

INT A CB . : E
wil ; ) : ‘
Y _€ | "

. | w
wi2 =wil - c4+65 |

PID ¥a*C6 - 2

x1 X
FE1 ———]
x2
FE2 ——] x=x1+¢1 - (x2~c2 - x3+C3})

x3
FE3 ———>»

FE4 -

Figure 1-34 Control principle 81 = 1

This type of controller is used in control loops where the second setpoint has to maintain a particular relation-
ship to the first. Constants c4 and c5 are used to define this relationship.

The factory settings for c4 and c¢5 are 1 and 0 respectively.

Switchover and display functions work in the same way as with S‘1 = 0. Only the local setpoint (wil) can be
adjusted, assuming it's being displayed.
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0
intA CB N
1J' T 552
| ! we-ch
c4
' mincapil pAed '
' nt > = -
wit L A1 1] 4 1] AHVNVS
A wit 0000 | : |L0000) )
|4 ' _ w H=Hi vHe
v v JIntACB :
0 ey .
| A A SASE 1S )
i1 Y wl
"Es g T st01 : V2 d
' ! (45} * Wit - c4405 -
wi2 A
SES factory setting
c4=1, c5=0 550 : T4 L]
. / / | t > —= xdl
I _ 0 1 _ see
) o cl,c2,c3 X w ' 1.4.5
xX ¥ Figure
see 1.4.1 FE1—=>»
. b . XI . A . 1-55
Figure 114 coo o x=x1461 - (X2 — 62 - x3+¢3) > ¥
and 1.4.2 %3
Figure 1-14 FE3 >
E P ! del
. actory setting o 4l o
7} from Software -B05 c1=62503=0 . re 1/ e :
. _ : «
. . |00001] {0000
/1 ) .
—> adaption

Figure 1-35 Block diagram 51 = 1, fixed setpoint controlier with 2 dependent setpoints

= S1=2: DDC Fixed setpoint controfler

The DDC controller is responsible for assuming control of the control loop as smoothly as possible following a
computer failure. In DDC mode, the process computer is normally in control. The controller waits in stand-by
mode, ie. it tracks the computer's manipulated variable or, where applicable, sets the control difference to 0 to
ensure a bumpless switchover.

To achieve full redundancy in continuous control loops, the manipulated variable signal can be output in parallel
by the computer. In this case, the manipulated variable signal from the K controller is disabled during computer
mode (866 = 1). If the signal from the controller's manipulated variable is also disabled, the two signals just
need to be ORed. In SIPART controllers, an OR diode is already integrated in the output signal.

if the W/I converter of the K controller is also to be used to feed the final control element during computer
mode, then the manipulated variable must not be disabled (S66 = 0).

DDC mode corresponds to tracking mode in other controllers, except that switchover to tracking mode is not
initiated through the control signal N, but as a function of the control signal CB and the local/remate pushbutton:

DDC mode = RC =Inft ACB = 1
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L®] '
w
—--
-+ /_._
a | PID p—]Vatce-2 Nt ACB
a
x1 X
FE1 —————
x2 - : : YN
FE2 —§ x=xi+cl - {x2—-¢c2 - x3+c3) )
FE3 ———>

Y

FE4 = @

FES »- - SES

Figure 1-36 Control principle S1 = 2

As is the case in tracking mode on the other types of controller, the y-remote LED is used to indicate DDC
mode. The status of the control signal CB and the local/remote pushbutton are indicated by the LEDs C and
Local. In case a computer failure occurs, the setpoint is tracked during DDC mode. The setpoint that would then
become effective is always displayed.

S50 is used to choose between x-tracking and wi. S51 is used to specify the defauit setpoint.

861 establishes whether DDC or manual mode has priority. If DDC mode has priority over manual, the ma-
nual/automatic pushbutton can be used to select whether automatic or manual mode is to be used following a
computer failure. if a manual intervention has to be made during computer mode, then switchover to local mode
is required in addition to the switchover to manual; the Local (1) and Manual (8) LEDs are then on, the y-remote
LED (10) goes out, and coniinued computer stand-by is indicated by the fact that LED C (3) is off.

if manual mode has priority over DDC, you can switch. directly from computer mode to manual mode. The
Manual LED (8) comes on and the y-remcte LED (10) goes out. The LEDs Local (1) and C (3) are both off,
indicating computer readiness of the controller and computer stand-by respectively.

If a computer failure should now occur, the controller will always switch to autoratic mode.
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1) Manual mode can be selected by

Control signals Signals

I?lgttal Front Front: *]% Digital.
input Hi manual output .

He LED H

o 0 0 0

1 0 0.96 1

0 1 1 1

1 1 1 1

Table 1-8 Creation of control signal H = HivHe

2) In BDC mode, the manipulated variable signal is disabled if 566 = 1. if 5101, yg is sourced from yy (FE5)
when S62=0, or yya when 362=1. If 3101 =2, ygg (SES) takes effect. The remote manipulated variable
sourced from * Ay and the SES (ygsg) is tracked. If y is sourced from FES (yy), the source controlier must be
tracked.

3) The table shows static computer switchover without acknowledgement, 547 = 0.

4) In manual or safety mode, computer stand-by or computer mode cannot be signalled if digital output H is
ORed with the control signal Si.

5)0.5 flashing frequency 1 : 1

6) 0.9 flashing frequency 0.1 off, 0.9 on

7) adjustable from sortware version -A05

adjustable

(n
(n)

variable tracks the last value effective before switchover, consequently switchover is bumpless.

The tracking signal (N) has no effect on DDC controliers. The table applies to $52 = 0 (tracking of inactive
setpoint to warking). If S52 = 1 (no tracking) and x-tracking is on, automatic mode staris with wi = x (xd = 0).
If the setpoint ramp tS is active, the working setpoint is tracked to the old setpoint wi.

The digital x display can be made to indicate the final control variable x1 by pressing the selector pushbutton
{12). The relevant display level is indicated by a steady light on the LED Controller 1 or Controller I (from soft-
ware version -A05).
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s S1=3: Slave controller, synchronisation controlter, SPC controller

wooo| | 7] 7] oo ~ ]1000

wi
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f E ’
NT w
+AW:£] WE=c4 - WE+C5H INT A CB :
,_]we
E3 1 wea .

FE1 —>—
x1 x=x1+ct - x2+c3
FE2 ?— X

FE4 >
z

Figure 1-38 Control principle 51 = 3

With this type of eontroller, the control signal- CB-and-the local/remote pushbutton (2} -are used to initiate
switchover between local {wi} and remote (wE) setpoints {see tables 1-11 and 1-12).

The remote setpoint can be input either via the analogue input FE3 (wga), or incrementally (wEA) using the
digital signal *Aw (select with S$53), or via the SES (weS) (select with $101). By assigning an appropriate
analogue output, the working setpoint w can be fed back to the source controller as wEA (for tracking purposes)
or wea (for display purposes). '

This type of controller is used for cascade controf using 2 separate controiiers (master controlier and slave
controlier), synchronisation control, fixed setpoint control using remote setpoints (eg. from an operator console
via incremental + Aw inputs), and SPC (setpoint) control. This controller comes into its own when finked to the
SIPART operating and monitoring software. Here, the tracking signal {Ngg) and the y¢ input are used to enable
the controller to function as a fixed setpoint controller with a remote setpoint source (weg) and automatic/manual
switchover (see section 1.4.8).

- SPC control

The computer controls the setpoint duting. computer mode RC = IntACB = 1. if the computer goes down (CB
flips from 1 to 0}, the controller examines S51 to determine whether to use the most recent setpoint from the
computer (tracked wi), or the safety setpoint SH.

- Cascade control

The manipulated variable of the master controller, eg. a fixed setpoint controller {containing the final controlled
variable), becomes the remote setpoint for a slave controller (containing the secondary controlled variable,
disturbance). - This in turn controls the final control element. In this way, the final controlied variable can be
corrected more rapidly when changes in the value of the secondary controlled variable occur. For example,
temperature control in a continuous furnace (furnace temperature = final controlled variable) where the
viscosity of the substance being heated (secondary controlled variable) varies.

-~ Synchronisation controi
A main controller supplies several synchronisation controllers in parallel. The constants c4 and ¢5 can be used

to define a relationship between the controller’s individual setpoints. The corresponding controlled variables can
then be corrected (controlled variable synchronisation).
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-~ Localremote switchover

Setpoint switchover is determined by the logical operation RC=Tnt A CB and its negation {see tables 1-11 and -
1-12). Apart from their normal functions as switchover pushbutton and control signal respectively, with possible
values 1 and 0, the status of both signals can also be locked (Int with S49 and CB with S24), see 1.4.3 Figure
1-24 and 1-25. The factory setting is Int = 1 (S49 = 0) and CB = 1 (324 = -1), in other words, the working
setpoint is always the local setpoint wi, and switchover is not possible. :

These options allow local/remote switchover to a slave controller to depehd solely on the value of Int (849 = 2,
S24 = —1) or CB (849=1, 824 =1 to 14). If switchover to a remote setpoint is inhibited (849 = 1, 524 = -1),’
the controller functions as a slave controller with no local/remote option (see table 1-2).

- Displaying the remote setpoint wg

The digital w display 1I can be made to indicate the remote setpoint wE and the digital x display the final control
variable x1 by pressing the selector pushbutton (12) (display range I must be parameterised, display range 11

will automatically be parameterised). The working setpoint and the actual value continue to be displayed on the
anatogue indicators.

The LEDs Controller I/Controller II indicate the display level.

A flashing light indicates that the displayed remote setpoint and the working setpoint are not identical. A'steady '
light, on the other hand, indicates that they are identical.

Select via . LED LED displayed w 3) displayed x
switchover work:;‘ng W 1 Controller Controller Py pay
pushbutton I I digital { analogue | digital®) | analogue

I : wi/'SH 1 0 wi’SH | wi/SH X X

I wi/SH 0 0,52 WE wi/SH x1 X

I WE 1 o WE WE X X

11 WE 0 1 wE WE x1 X

1} using CB and Int as shown in tables 1-11 and t-12
2} 0.5 flashing frequency 1:1

3} only when not x-tracking

4) from software version -A0S

Table 1-10 Display level switchover

if switchover between local and remote setpeint is inhibited by S49 and S24, the digital w display cannot be
switched to display level 11. Only the digital x display is switched. Display level 11 is indicated by a steady light.

- Operation with 2 or 3 setpoints

If tracking the inactive setpoint to the working setpoint is inhibited by 8§62 = 1, muitiple setpoini operation is
possible (switching between wi, we and SH, see table 1-12).

- Controlled variable processing

2 component control is implemented (feedforward control). The constants ¢1 and c3 are used to weight the final
and secondary controlled variables respectively.
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¢ 81 = 4: controlled ratio controller

woooy} fooooy| {7 |7 , 1000)
wv xv X w
- —
W=v x2+ch
Ve
p Y
v = vA ta vE W
v = wv-{vE - vA) + VA N
—] PiD |—{va+cs-2z M
X Ya
FE2 ’x2 Xt —ch
v = —
aciual x2 °—-~—
' FE1 —>
x1
FEA— >

F4

Figure 1-40 Control principle S1=4

In ratio control, the command variable x2 is weighted by a variable ratio factor v, and a constant ¢5 added if 7
necessary, to produce a setpoint w for the subsequent controlled variable x1.

w=vp-x2+¢h
Where xd = w-xl resultingin  xd = v-x2 + ¢5—x1

xl — ¢
12

In a stable state (xd = 0), the ratio factor can be expréssed as v=

ie. in a stable state and when ¢5 = 0, i corresponds to the selected ratio factor v.
x2

A typical application for ratio conirol is combustion control, where optimum combustion is ensured when a
quantity of fuel x1 is mixed with a volume of air x2.
The ratio factor range v = vA to vE is defined in configuring mode oFPA. The span of the range is 0.0 to 9.999

{factory setting vA = 0, vE = 1). In addition, a constant c5 in the range ~1.999 to 9.999 (factory setting = 0.0)
can be defined. '

The standardised ratio setpoint wv {wvi or wvE) of between 0 and 1 is transposed to the ratio factor range. '
v=wu(vE-vA) + vA
where w=v-x2 +ch5 resulting in =~ w = wu f[{vE —vA) + vA]x2 + c5

The standardised setpoint (wv) and actual ratio (xv}) are indicated on the digital w and x displays respectively.
The physical value can also be indicated using d*I. The controlled variable x1 and the weighted command

process variable w are also indicated, on the analogue w and x displays respectively, so the control difference
can be constantly monitored.

The selector pushbutton (12) can be used to indicate the remote ratio setpoint {display level II) in the digital
w-display (display level I must be parameterised, display level II will automatically be parameterised). See

81 = 3, slave controller, for more information about display levels. The digital x display indicates the actual ratio
xv in both display levels.
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The actual ratio is calculated by inverting the ratio formula with the process variables x1 and x2:’

x1 — ¢b
v =—_—
aciual x2
where vgougt = xv (VE-vA) + vA xl —¢b
- v —vA —_— —vA
resulting in xv = _octual or v = o
: vE — vA vE — vA

xv is displayed and used for x-tracking. x1 and x2 are limited to + 0.5% for the xv display so that the value does
not become unstable when x1 and x2 are small, and does not go negative when x2 is negative. The command
- process variable x2 and slave process variable x1 can be linearised via FE2 and FE1 respectively in the freely

' configurable input area. This linearisation is reflected in the analogue display and the ratio and consequently

-, indirectly also on the digital setpoint and actual ratio indicators.

. The ratio controller does not require a setpoint threshold, as the ratio factor range in effect does this for it. If
" necessary, the freely configurable input area (5S4 = 1) can be used to set a limit on the value of the command
process variable x2. '

A ratio controller behaves in the same way as a slave coniroller (S1 = 3) when it comes to changing the ratio
setpoint wv. The notes and tables in the section dealing with slave controllers also apply here. Replace the
variables wi and wE by wvi and wvE. This type of controller can be used as a ratio controller with a manually
selected fixed ratio, or as a ratio controller with a variable ratio factor.

Fixed ratio mode is suitable, for example, in straightforward combustion controi applications (see example),
where the ratio factor can, if necessary, be reset manually each time the type of fuel being used changes.

A controlled ratio controller is used when the effect of the ratio factor (combustion quality, toxic exhaust
emissions) can be measured. In this case, a master controller adjusts the ratio factor, usmg combustuon quahty
as the controlled variable (ratio cascade).

Another appiication of cascaded ratic control is concentration control, eg. control of pH concentrations. The pH
value becomes the controlied variable for the master controller, the flow of soda and acid the controlled process
variables, and also the controlled variables for the ratio controlier.

- Example of ratio control

Air/gas flow rate in combustion control should
remain at a constant ratio. The command va-
! riable {command process variable) is the rate of
Lo by g air flow Qi using a 4 to 20 mA signal to
represent a physical range of 0 to 12000 m3/h.
Ky kg The controlled variable (slave process variable)
' is the rate of gas flow Qg, which also uses a 4
Q. (!) O to 20 mA signal, this time to represent a physical
45 ange of 0 to 3000 m3h. In an ideal combustion
Q R the air/gas ratio is:
Figure 1-41 Control schematic for ratio control

Q9

L T e = 4
Pideal
a QG

QU
) 'y =L, ) The air factor A is then 1 and can be modified at the controller within the range 0.75 to 1.25.
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The ratio factor v (when xd = 0) is determined by the transfer coefficients K of the transmitters {measuring

ranges).
K __ 100%
X1 = Qg K using the values from the example - .
¢ 3000 m>/h
100 %
x2 = Q- Ky | K =0
12000 m"/h
¥ Qg K, Q 1
U=_’=_'K— where _=L X
¥, Q K Q L,
1 ¢
Tk
Lg L

Using the values from the exampis

1 100%-h-12000 m3

v= —
4

| o=

3000 m2-100%-h

1
. p=—
results in i\

i.e. the measuring ranges of the transmitters are defined such that

Kq
K,

I
Lﬂ

The required adjustment range of A results in

vA = 5= 1= 08
T
1 1

v —m— = — _ =1.333
ILA 0.75

vA and vE are defined in configuring mode oFPA
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Setting the ratio setpoint wv between 0 and 1 ailows the ratio factor v to be set between 0.8 and 1.33, and the
air factor A between 1.25 and 0.75.

075 —

08 =

88 o 11 S

0.9 —

Figure 1-42 Relationship between ratio factor v and air factor A to standardised ratio setpoint wv.

If combustion is to take place with excess air even at a low flow rate, then the constant ¢ must be negative. The
following diagram (Figure 1-43) shows the gas/air ratio in a steady state, with various air factors Aand ¢ = 0, as
well as with A = 1 and ¢ < 0, i.e. with excess air.

X4 X4 '}
i
A A A 1 ,v=133 A=075
A o Gas 1/
m e m3th x
- 21
P |
B 120 - o
3500 - Ao
229 194 . _ S H
- . 1, v=1 A=1
20 -1 100 3000 -
18 90 1
- ¢0 2500 - |~ v=0.8 A=1.25 1
16 - o¥=1,¢<0 2
- 70 ¥
2000 -
T4 60 i
12 50 - 1560
a0 - -
101
i 1000 -
30
P -
_ 20 -
500
6 10 i
4- 0- ¢ T 117 > Qu

8000 10600 12000 m/hair

T T T T T T T 1 T T T > X2
0 10 20 30 40 50 60 70 80 90 100 %

T T T T T T T T T T T T TT > X2
4 5 8 0 12 14 16 18 20 mA

1 Constant gas/air ratio
2 (Gas/air ratio with additional excess air

Figure 1-43 Gas/air ratio in stable state
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e S1 = 5: Cascade control
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In this type of controlier, a master controller (Controller II) and a slave controller {Controller I} are connected in
a cascade within a single device (application, see S1 = 3).

— Master controller (Controller II)

In terms of setpoint switchover, the master controller has the sama structure as the slave controiler S1 = 3, the
only difference being that the remote setpoint wE cannot be input as an absolute value via analogue inputs. The
master controller therefore functions as a fixed setpoint controller whose remote setpoint comes either via the
SES or is adjusted incrementally using the control signal + Aw. Use S101 to make your choice. When linked to
a computer, a further option (determined by S51) permits processing to continue following a computer crash
(CB fiips from 1 to 0) using either the computer setpoint {tracked wi), or the safety setpoint SH. The master

~ controller cannot be switched to manual mode, though the slave controller can be instructed to use a local
setpoint.

Tracking of the inactive setpoint to the working setpoint can be inhibited by setting 8562 = 1.

-~ Slave controller (Controller 1)

The local/remote pushbution (2) {Int I} is used to switch between locat (wil) and remote (wEl) setpoints in order
to disable the cascade during start-up of the siave controller. The remote setpoint well is also the manipulated
variable of the master controller. Local mode of the slave controller corresponds to manual mode of the master
controller.

The yimiting function of the master controller can be used to implement a setpoint threshold in the slave
controller. Tracking of the master controller when the slave controller is in local mode with x-tracking (A), and
tracking of the local setpoint when the slave controller is in remote mode with x-tracking- (A} is performed
continuously, so localremote switchover is always bumpless.

- Switchover of display and control levels

The selector pushbutton (12) is used to switch bstween digital and analogue x and w displays on the selected
controller. It also controls the function of the localremote pushbutton (2), including the Local LED (1) and the
+ Aw adjustment pushbuttons. The y display (14), manual/automatic pushbutton (9) and the * Ay ad-
justment pushbuttons (13) are permanently assigned to the slave controller.

The LEDs Contrdller I/Controlier II indicate the display and control levels:

Select via Controller Il Controlier | LED LED LED LED Controller | adjustable
selector master slave Cc Local | Contraller I} Controller I1 " wi
pushbutton controller | controller displayed
: int int Correspond- 1 0 1 11 will » 1)
Controller I1 Ext int ing CB 0 0 0.5 IT -
master Int Ext _ 1 0 0.52} II will » 1)
controller Ext - Ext C=CB 0 0 1 H | -
int Int 0 1 1 0 I wil 2 1)
Controller 1 . Ext Int 0 1 0.5 0 1 wil ~ 1)
slave controller Int Ext 0 0 0.52) 0 1
Ext Ext 0 0 1 0 I
1) only when not x-tracking ' 2) 0.5 flashing frequency 1:A1

Table 1-13 Switchover of display levels
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A flashing light indicates that the status displayed on the LED Local does not correspond to the status of the
other controller.

A steady light indicates that the status displayed on the LED Local and the status of the other controller are
identical.

in normal process operation, the display level status will be Controller II (master controller), enabling the master
controlled variable x II to be monitored. Display level Iis used during start-up. Manual/automatic switchover on
the slave controller is possible at both display levels. Depending on which display level is currently selected,
either the master controlled variable xH or the secondary controlled variable xI can be monitored. The
parameters d'l and d'II, if necessary in conjunction with the linearisation functions, are used to define the
ranges of the digital x and w displays for each controller. Both controllers can therefore display corrected

' " physical values.

. = x-tracking

If S50 = 1, x-tracking is implemented on both controllers. In A mode, the slave controller tracks either the
local setpoint or the master controller signal to the secondary controlled variable xI. The master controller im-

plements this function when the slave controller is in A or local mode (both Int I and A mean the cascade is
disabled).
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6: Cascaded ratio control
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In this type of controller, a master controller (Controlier IT) and a slave controller acting as a controlled ratio
controller (Controller I) are linked together to form a ratio cascade (application, see S1 = 4).

~ Master controller

In terms of setpoint switchover, the master controller has the same structure as the slave controller S1 = 3,
the only difference being that the remote setpoint wi cannot be input as an absolute vaiue via analogue inputs.
The master controiler therefore functions as a fixed setpoint controller whose remote setpoint comes either via
the SES or is adjusted incrementally using the control signal + Aw. Use S101 to make your choice. When
linked to a computer, a further option (determined by S51) permits processing to continue foliowing a computer
crash (CB flips from 1 to 0) using either the computer setpoint (fracked wi), or the safety setpoint SH. The
master controller cannot be switched to manual mode, though the slave controller can be instructed to use a

local setpoint. x-tracking in A mode is made possible by setting 550 = 1. Tracking of the inactive setpoint to
- the working setpoint can be inhibited by setting 552 =

~ Slave controller

The slave controller operates as a ratio controller as described in $1 = 4. The local/remote pushbution (2} Int I)
is used to switch between local {(wvi) and remote (wvE) ratio setpoints in order to disable the cascade. The

remote ratio setpoint wWvE is also the manipulated variable of the master controller (yall}. Local mode of the
slave controller corresponds to manual mode of the master controller.

xv-tracking in A mode is made possible by setting S50 = 1. The manipulated variable threshold specified by
the master controller and, if necessary, limiting of the command process variable x21 in the freety configurable
input area (5S4 = 1), can be used to define setpoint limits. Tracking of the master controller when the slave
controller is in local mode with xv-tracking {A), and tracking of the local ratio factor wvi when the slave

controller is in remote mode with x-tracking (A) is performed continuously, so localiremote switchover is always
bumpless.

The data in Table 1-14, and the comments therein regarding x-tracking in cascade controllers also apply here
when the variables wi and we are replaced by wvi and wvE respectwely
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e 51 = 7/8: Override control

1000051 {000l | 7| |7 1000,
wl ' xl wl .
wES ,>‘
SES—) 415 Main controlier P e
INT A CB Wl 1 y
s Y yal
it PID controlier I
tAw WEA - :
. xI YA YE

x1I - R l A
FE1 ——»= : . . N

<21 =x11+c1 - x2[ +¢3 - _ min-max L .
FE2 —— ' imiting :

, [

x1I | |-v

FES ” YE YA
. I .
: - _ : yall
PID controlter 11
wilh T '
Sb : ;
Limiting controller -
wil xII |- wil'.

wooo)} fooood | 7] | 7)

Figure 1-49 Control principle S1 = 7/8

In override control (limiting control, replacement control), two controllers - a main controller (Controller T) and a
limiting controller (Controller II) - both controlling the same final control elemerit are positioned in paraltel. The
manipulated variables of the two controllers are limited by the parameters yA (S1=7) or YE (51 =8). This results
in controlled variable limitation that is related to the setpeints specified by, or being used by, the controllers.

One of the two controllers - preferably the main controller - is always active and actually controls the process.
The inactive controller has a controi difference that starts to influence the manipulated variable towards one of
its limits yA or yE. In this case, any further integration is inhibited in order to prevent integral saturation.
Controlier II overrides Controller I when the control difference in the inactive controller reverses. Changes in the
controlled variable towards the pivot point also lead to override by the P component (also by the D component,
where appropriate). This results in very good dynamic behaviour. . S

In contrast to minimum/maximum limiting, using two controllers allows the conirol difference to be modified to
better match the differing timing properties of the two control foops. Trying to implement minimum/maximum

timiting on the manipulated variables can cause integral saturation, leading fo dynamic problems with the
inactive controller, .

- Example: Reactor temperature control with maximum permitted shield temperature

The temperature of a reactor core is to be controlled without allowing the temperature of the shield to exceed a
specified maximum value (setpoint threshold Sb). During normal operation, the core temperature is controlied to
_the predefined setpoint Wcore by the main controller (Controller 1). As the temperature of the shield lies below
the critical threshold level Sb, the controt . difference in the limiting controfler (Controller II) is positive. The
manipulated variable of the main controller, increased by 1%, is fed to the limiting controller and becomes its
upper manipuiated variable limit. The positive control difference forces the limiting controller towards this
maximum, ' o

The limiting controller in turn feeds the main controller the upper limit of its manipulated variable. This, however,
has no effect on the main controller’s manipulated variable, as it already lies 1 % above the value of the
manipulated variable of the main controfler. In this situation, the main controiler can modify its manipulated
variable completely independently of the limiting controlier, and correct any fluctuations in the temperature of the
reactor core. s '

72




above the setpeoint limit Sb, eg. as a

resuli of problems with the water

+ c Shield temperature controller  gupply, the limiting controller  will
ontroller 1I - . . .

- {Limiting controller) acquire a negative control difference.

As a result, its manipulated variable

frees itseif from its predefined limit,

and heat output is reduced. The limit-

_ If the temperature of the shield rises
8b =Wpiaia {
YE

xshieid

Woore S1=8 ing controller now imposes this new,
YE lower manipulated variable on the

+ Controfler I Core temp. controller  main controller as its new upper ma-

- y [Main controlier) nipulated variable limit. The reduced
heat output resulis in a positive con-

Xcore trol difference in the main controller,

which forces the signal from the main

A > Dq controller towards the manipulated

variable limit. The limiting controller

Figure 1-50 Temperature control with maximum shield temperature limit now. maintains the process at a con-
stant shield temperature.

- When everything starts to cool, the shield temperature will also sink. To maintain a constant shield temperature,

the limiting controller will now increase heat output. As a result, the temperature of the core will also start to

rise, causing a negative control difference in the main controller.

The main controller now reduces the value of its manipulated variabie and consequently the level of heat output.

it imposes a new manipulated variable limit on the limiting controiter. The shield temperature falls below the

setpoint limit and the signal from the limiting controller is forced towards the new limit as a result of the positive

control difference. The process is now controlled at a constant core temperature.

From this it can be seen that override always takes place when the controlled variable of the inactive controller

is greater than the working setpoint (xd). The maximum value of the manipulated variable is then reduced, ie.

the controlled variables are assigned maximum values. In this example, the setting of a maximum value on the

manipulated variables corresponds to the selection of a minimum value for the manipulated variables

The choice between minimum or maximum limiting depends on configuring switch settings (S1 = 7 or 8} and

the selected direction of control of the cantroller (normal: +kp or reversed: -kp):

Manipu- Corr§s~ Diraction of action of Overridden by Controlied vari-
g | lated p“":"“g ' controller ables limited to
"E:;'s;'e selec- Main Limiing | Main Controller I | Limiting Controlier T
tion | Controller I | Controller IY when Il when xd xII
7 YA Max {norm +kp [norm +kpixdl > 0, xI< wl  |xdll > 0. x11 < Sb Min Min
7 YA Max |rev =kp frev ~Kp [xdI < 0, xI > wl " xdll < 0. xt1 > Sb Max Max
8 YE Min  |norm +kp jnorm +kp {xdl < 0, x1 > wl xdll < 0. x1I > Sb 1 Max Max
. 8 VE Min  frev —kp jrev —hp {xdI > 0, x1 < w1 xdH > 0. xII < Sb Min Min
7 VA Max inhorm +kp [rev —kp [xdl > 0, x1 < wl xdil < 0. xII > Sb Min Max
7 YA Max rév —kp [norm +kp xdl < 0, x1 > wl xdIll > 0. xiI < 8b Max Min
'8 YE Min  |norm +kp frev pxdl < 0, xI >wE [xdll > 0. x11 < Sb | Max Min
8 YE Min  |rev —kp Inorm +kp fxdl > 0, xI < wil xdll > 0. xI1 > Sb Min Max
Table 1-15 Directions of controlled variable limits depending on 51 = 7/8 and direction of action of controller

When determining the direction of action of the controller, transmitter togic, the direction of action of the control
element and the control loop itself are all taken into account (see section 4.1). As a rule, the limiting and main
controller will have the same direction of action, so the second part of the table can be ignored.
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-~ Main controller 1

In terms of setpoint switchover, the master controller has the same structure as the slave controller S1 = 3,
the only difference being that the remote setpoint wE cannot be input as an absolute value via analogue
inputs. Main controller I therefore functions as a fixed setpoint controller whose remote setpoint comes either
via the SES or is adjusted incrementally using the control signal + Aw. Use S101 to make your choice. When
linked to a computer, a further thion (determined by S51) permits processing to continue following a
computer crash (CB flips from 1 to 0) using either the computer setpoint (tracked wi), or the safety setpoint
SH.

x-tracking in A mode is possible when S50 = 1. Tracking of the inactive setpaint to the working setpoint can
be inhibited by setting 852 = 1.

- Limiting controller I1
* The limiting controller has the same structure as a fixed setpoint controller, but with no x-tracking or setpoint

- switchover facilities. The physical setpoint limit Sb is set within a range —10 to 110 % relative to the display
range dEII - dAIl = 100% in configuring mode oFPA. :

- Switchover of display and control levels

The selector pushbutton (12) is used to switch display and control levels between Controller T and Controller I1.
This applies in all modes of operation. The LEDs Controller I/Controller 11 indicate which controlier is being dis-
played and which currently controls the process. :

The digital and analogue x and w displays are switched over. In control leve! II, the local pushbutton (2) and the
+ Aw adjustment pushbuttons have no effect, and the Local LED (1) is off. The y display, manual/automatic
pushbutton (8) and the * Ay adjustment pushbuttons (13) are permanently assigned to the common
controller output and can be used in both display levels. -

LED LED | Control-
Select via switchover L .| Con- | Con- {ier"n" Adjustable
pushbutton Effactive controller froller § trolier dis- ~ setpoint
_ I I played

Main Controller 1 Main Controller 1 1 0 I wi 2 1)
Limiting Controller II i Main Controller 1 0 0.52) 11 -

Main Controller I Limiting Controlier 11 052} 0 I wi o2 1)
Limiting Controller I | Limiting Controlier 11 0 1 I -

1} only when not x-tracking 2) 0.5 flashing frequency 1:1

. : 2 adjustable
Tabie 1-16 Switchover of display levels :

A fiashing Controller I/Controller II LED indicates that the displayed controller and the actual controller are not
identical. )

A steady LED indicates that the displayed controller and the actual controfler are identical.

The process can be monitored at any time by switching over manually.

In normai process operation, the display level status will be Controller I {main controller), so the main controlled
variable x1I can be monitored. If the Controller I LED is flashing, then the setpoint limit has been reached and
the controller is instructing the operator to switch to display level IT (limiting controller), and to use the controlied
variable of the limiting controller. The parameters d*I and d*Il, if necessary in conjunction with the linearisation

functions, are used to define the ranges of the digital x and w displays for each controller. Both controllers can
therefore display corrected physical values.

~ Automatic/manual switchover

As both controllers generate a common automatic manipulated variabie ¥a. @utomatic/manual switchover is
commeon to both controllers. During manual, tracking, safety and blocking made, both conirollers track to the
working y value. As the manipulated variable limits defined by the parameters YAI and YEI are only effective in
automatic mode, they represent absolute limits when in ‘autornatic mode. Tracking of YA and/or YE can only
progress as far as these limits. Once values for YAI and YEI have been defined, terminating parameterisation
mode onPA will automatically cause these values to be assigned to YAII and YEIL.
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® S1 = 9: Process variable indicator

o I
) 7
FE3 - 4 /
odoolf 9" W
see 1.4.1 o /" M
Figure 1-14 g, - 4/l aw
and 1.4.2, {0000l
Figure 1-16
xHI
FE6 ——»———— 567
2
~—TIN
oFF,D,1 loog | ge v
0 [ ses

Figure 1-52 Block diagram Process variable indicator

The process variable indicator enables the operator to monitor 3 process variables (xI to xIII).

The process variables xI and xII are displayed on the x and w dispiays, whereby the digital and analogue
displays are connected in parallel. The parameters ¢*1 and d*Ii, it necessary in conjunction with the linearisation
function, can be used to display corrected physical values for both variables. Display level switchover is not
possible. The LEDs Controller I/Controller II remain off.

Process variable xIIl is displayed in the y display, and if required can be switched off by setting configuring
switch S67 to the oFF position. The display range is 0 to 100 %, and depending on the setting of configuring
switch S68 will display a rising or falling characteristic. The overflow range is —10 to 110 %. Assigning the limit
monitors A1 to A4 to FE1, FE3 or FE6 will allow alarm statuses to be output (see 1.4.9).
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ST :

e 51 =10 . Fixed setpoint controller with 1 setpoint {control s\ystem interface)

1
o
7 ss2
0 ¢
o d.1
wit A v
10000}
w
INT CB 1A ZSASE 1S
\ A -/_ A wl
0A/3 /4 A
’ _ ,
\ 0 S64 A=H N Si
wilgs 5101 \
| 2731445 A=Hl He
Y
| / S / / I g B
o 1 -
) See
ﬁ A ci,c2,c3 X w ' 145
x1 4 -
sea 1.4.1 FE1—=»— 1 ey
Figure 1-14 | e ' X -
igure FEg—- % =x1+01 - (22 - x3+¢3) > X
and 1.4.2 I 3 :
Figure 1-16 FE3—2 oI
Factory setting Z d-l
c1=¢2=¢3=0 1 ul4 1 X
tF1 «1 |100G0|| 110000
/l —» Adaptation

Note: 564 = 3 is recommended for this controlier type

Figure 1-53 Block diagram S1 = 10 Fixed setpoint controller for control system interfacing, from software
version -B05 onwards '

This fixed setpoint controller is specially designed for interfacing to the control system. The control actions by

the signals Int and CB, which are not otherwise usable in this controller type, are available for blocking of
control system operation via the SES.

With Int \/ CB the setpoint signal wiES is disconnected and manual intervention via HeES where S64 = 3 is
prevented. '

S64 = 3 is expressly recommended for this wiring configuration.
The remaining wiring configuration of the input function is almost identical to configuration S1 = 0

e S1 =11 Slave controller without InExt switchover (control system interface)

This slave controiler is specially designed for control system interfacing. It differs from configuration 81 = 3in
that setpoint switchover to wi via Int and CB is removed, and so those control signals are available for blocking
of control system operation via the SES. With int vCB manual intervention via HeES where S64 = 3 is
prevented. S64 = 3 is expressly recommended for this wiring configuration.

A cascaded control is cancelled by manual setting on the master controlier.

The remaining functions are the same as configuration S1 = 3
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1.45 Control aIgorithEns, parameter control, adaption (854 to S60)

¢  Control algorithms
The PID control algorithm for controllers I and II is implemented as a non-interactive parallel structure. It
corresponds closely to the ideal control equations, though ignores filter constants and cycle time. '

- P controller

YA +
ya=tkp-xd=yo or ¥p t KP
-  Picontroller

YA = iKP(XD+L]t xddt) + yo (t) or ¥4 — tkp(1+
Tn 0 xd

)

jwTn
-~ D component (zD component)

The D compohent may be added if required

ya jwTv
L =t ppt T
B 74

. Tv
1+ jur—
v

Depending on the setting of S55 or 857, the input variable E for the D element will be xd, x, -z, or +z.
Feedforward of z is only possible in controller L.

- zy component (controller I only)

The zy component may be added to the ya output signal.

ya= tcbzy or
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82

Direction of control

Direction of control is set by S54 (controller I) or $56 {controller II). The direction of control must always
be the opposite (negative feedback) of the control loop (including controt element and transmitter).

8§64/56 = 0, normal action controlter {+kp, increase in x causes y to fail) for standard control loops
(increase in y causes x o fise).

554/56 = 1, reverse action controller {-kp, increase in x causes y to rise) for control loops operating in
reverse (increase in y causes x to fall).

Working point yo in P controllers

The working paint yo of a P controller can either be set automatically, or defined as a parameter (onPA).
Automatic working point (yo = auto)

The working point yo is always tracked whenever the controller is not in automatic mode {manual, tracking,

safety or blocking mode). This ensures that switchover to automatic is always burnpless.
As a result, the working point yo is in effect set automatically when in manual mode:

yo = yy* Ky (w-xy) for controlier 1 or

Yo = yui Kp (w-xy) c6-zy for controller 1

If, in manual mode, the manipulated variable (yy) forces the controlled variable {xp) to reach the setpoint
{w), then the working point (yo) and manipulated variable (yy) will be identical. -

YO = yHOryo = yy tc6 “Zy.
Fixed working point (yo = 0 to 100 %)

The controller uses a fixed working point that has been defined as a parameter, regardless of the mode of
operation. . '

_ Manipulated variable limits yA, yE

The manipulated variable limits set by the parameters YA and YE only function in automatic mode. These
limits lie at -10 and +110 % respectively. Note, however, that the controller can neither output negative
manipulated variable signals, nor can it handle negative position feedback signals.

Should the manipulated variable ya reach one of the limits YA or YE when in automatic mode, further
integration will be inhibited in order to avoid integral saturation. This ensures that the manipulated variable
can be amended immediately once the polarity of the control difference is reversed. :

In manual, tracking (DDC) and safety modes, the value of the manipulated variable y may exceed these
limits. A bumpless transition to the most recent manipulated variable follows on swiiching into automatic
mode, though the only amendments to.the manipulated variabie which will then be effective are those
which move its value back towards the range YA to YE. ' '

For controlter I, manipulated variable limits can only be defined for K controllers and three position step
controllers with external position feedback (S2 = 0 and 82 = 3)

Bumpless switchover to automatic mode

To ensure bumpless switchover to automatic mode, the 1 component/working point yo (only when Yo
auto) is always tracked whenever the controller is not in automatic mode (manual, tracking, safety or
blocking modes). if the D component is still active, it is set to 0.

P-Pi switchover

if the control signal P*=1, the controller switches from Pi to P operation. if Yo=auto, switchover is
bumpless. : :




*  Adaptive fifter

The control difference xd is fed through an adaptive filter. The filter is activated by changing tFI, or FII,
from oFF to 1 second {onPA). Increasing tF* further allows the filter t0 be used at a lower frequency dis-
turbance level (time constant in the range seconds to hours). Repeated fluctuations within a band are
treated by the filter as noise, and filtered out using the preset time constant tF* fluctuations in a dirsction
that lead out of the filter band are passed unfiltered o the Pi(D) algorithm, allowing corrections to be
performed immediately. As time passes, the filier automatically adapts itself to the new noise levels.

- Figure 1-67 Effect of the adaptive non-linear filter

The factory setiing for tF1 and tFII is 1 second. On controllers with a D element, these filter values should
be as high as possible to offset the increased input noise level caused by vv.kp. This also applies to the
adaptation process (see 4.4).

¢  Response threshold AH

The control difference outside the response threshold AH (dead zone element) is fed to an adaptive filter.
Xq Ooutput &

—AH ' ' | ' :
; —» X4 input

AH

Figure 1-58 Effect of the dead zone elemert

The presence of a dead zone element gives the controller a progressive response. The gain is small, or
even 0, in the case of minor control differences; by contrast, the value of kp will be reached with large
differences. Remember that the remaining control difference could equal the value of the response
threshold AH. The response threshold can be set as high as 10 % in parametensatlon mode onPA The
factory setting is Q %.

A minimum value for AH can be calculated by Ax=ks - Ay for S controllers (see section 4.3). This may

* then be increased to stabilise the control loop further. To stabilise the control loop on K controilers, and
also to reduce wear and tear on the conirel element, a lower response threshold is recommended '
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L Parameter switchover

- 8ingle-loop controllers, . ie. fixed setpoint controllers with two independent setpoints, fixed setpoint con-
trollers. with two dependent setpoints, DDC fixed setpoint controllers, ‘slave controllers (synchronisation

- --contrallers, - SPC controllers) and ratio controliers, use parameter set I and can be switched to parameter
.set II by the control signat PAU <"1, Both parameter sets can be defined separately in parameterisation
mode onPA. Each parameter set co_ntalns the parameters vv, cP, tn, tv, AH, Yo, YA and YE, each flagged
I or II. The switchover option is primarily designed for 2 setpoint operation and should normaliy only be
executed when in manual mode, as bumpless switchover in automatic mode is not possible.
Dual-loop controllers (cascade controt, cascaded ratio control and override control) operate with separate
parameter sets I and II for controllers I and II respectively. Parameter switchover usmg the PAU control
signal is not possibla.

® Parameter control

Configuring switch S59 can be used to replace parameter sets I and II, with the exception of the
parameters YA and YE, by a scheduled parameter set. With dual-loop controliers, one of the two
controllers may operate with the scheduled parameter set. On single-loop controliers, the control signal
PAU not only enables the scheduled parameter set to be used, but also allows switchover to one of the
fixed parameter sets. The parameters cP (kp), tn, tv, AH and Yo are scheduled via a line with vertices at
10 %, 30 %, 50 %, 70 % and 90 % of the controlling variable. The controlling variable is chosen using
S60. Any relevant variable known to the controller may be used.

S59 PAU Working parameter set
0 0 Parameter set 1
0 1 Parameter set I1
1 0 Scheduled parameter set
1 1 Parameter set 11
2 ] Parameter set 1
2 1 Scheduled parameter set

Table 1-17 Parameter set selection using S59 and control
signal PAU

The parameters at each vertex (indicated by the suffix 1, 3, 5, 7, 9 for 10 %, 30 % , 50 %, 70 %, 90 % of the
controlling variable) are entered manually in configuring mode PAST. Values that lie outside the threshold
vertices at 10 % and 90 % remain constant.

Vertices of parameters that are not to be controlled are all assigned the same value. The derivative action gain
parameter vvc cannot be controlled, but may still be assigned a value in the range 0.1 to 10.

. In the case of the parameter tv, an additional condition must be adhered to: tv.1 to tv.9 must either be all = oFF
(Pi or P controlier) or allw#.0FF (PID or PD coniroller), otherwise the error tv Err (see 3.3.3) will occur when
quitting -configuring mod AST using the Exit pushbutton.

Yo can lie between 0 and;_. 00 %, in which case it functions as a "fnxed" working point. Yo can also be set =
Auto, in which case parameter control does not occur and the working point is selected automatically when not
in automatic mode {see working point with P controllers).

Yo.1 to Y0.9 must either be all = Auto or all # Auto, otherwise the error Yo Err (see section 3.3.3) W|Il accur
when quitting configuring mode PAST using the Exit pushbutton.

B84




Typical controliing variables are the control difference xd (this has the effect 10Ixdl) for progressive control and
x or y for working point dependent control {non-linear processes). if S60 = 17, a simulated controlled variable of
10 % is used for Pl operation and 30 % for P operation. This enables a large kp {cP.3) value to be used, eg.
during start-up in P mode (control signal P=1), so the working point is reached quickly. After switching to Pl
mode {P = 0), a smaller kp value (cP.1) permits stable control.

The values of parameters and controlling variables can be acquired through adaptation (see paragraph entitled
" adaptation™).

cP =Kk
A p
[+: ]

cP.7

cP.5
cP.3
cP.1 .
1 | | I I [ 1 | I 1 >
-9 -7 -5 -3 -1 +1 +3 +5 +7 +9 % xd
' 10 30 50 70 a0 % SG =10 Ixd!

Figure 1-59 Example of kp controi using 10Ixdl as control variable for progressive control

1)

Adaption (S58)1)

Adaptation is a reliable and simple aid to commissioning. The adaptation process is far superior to manual
optimisation, particularly with slow control loops and where PID control is being used. It is initiated by the
operator and can be aborted at any time. If required, parameters output by adaptation can be altered or
adopted by the user. In conjunction with parameter control, adaptation may also be applied to non-linear
control loops.

The adaptation process requires the following parameters. These are assigned in parameterisation mode
AdAP, which can only be entered when S58 = 0:

U Monitoring period

dPV  Direction of step change

dy Amplitude of step change

The configuring switch S58 is used to select the type of control response (with or without overshoot)

The adaptation process can be divided into identification of the control loop and drafting of the controller.

Identification of the control loop

The controller is driven in manual mode to the desired working pomt By pressing the Enter pushbutton,
the manual manipulated variable will be modified by a specified amplitude (dY) in a specified direction
(dPv). This y step is output directly in the case of K controllers, but - because of the different positioning
time Ty (set against actual) with S controllers, a position feedback is required and the y step must be
measured. The y step is output after 10 % of the monitoring period tU has elapsed, assuming that during
this time the controlied variable has reached a stable state. Otherwise an error message is output and
identification is aborted (see section 3.2.3, Table 3-2).

The step response of the control loop is now measured by up to 84 pairs of time and amplitude values.
The main controlled variable for each particular type of controller (see Figures 1-33 to 1-51) is used,
suitably filtered, for controlled variable measurement. Measured values are sampled during every cycle.
The adaptive filter is used to suppress the noise level. Data is stored on a cyclic basis, emptying a buffer
and then refilling it, thereby also allowing slow control loops to be monitored.

This description applies to software version -A05 and higher
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Once initial identification is complete (the controlled variable x must leave the initial identification band
betore 50 % of the monitoring period tU has glapsed), 95 % of the full-scale value must be reached before
2/3 of the monitoring period elapses. The monitoring period tU must therefore be = 2 T95 of the control
loop. The remaining time is required for identification of the full-scale value. ldentification of the full-scale
value can take place immediately after the start-of-scale value, but it always requires ‘at least /3 of the
measurements for this purpose. Once the full-scale value has been identified, no further measured vatue
pairs are recorded. ' -

A comparison with the recorded transient function is now made using stored Ptn models, where n=1 to 8,
and identical time constants T, by varying the values for n and T. The calculated control joop gain ks is
transferred to the model of the control loop. The comparison is made using the minimum error area
Fn,T).

in-addition, actual dead times are measured, which shift the control loop in question to a higher order.
Self-regulating control loops with periodic transient responses of the 1st to 8th order, and a recovery time
T95 of between 5 seconds and 12 hours, can be identified. Dead time components are permitted.

The recovery time T95 on S controllers should be twice as long as the positioning time Ty.

'z : &
* Ymanual >

T tU

XM

Expected response xy

' ;F;“; ¥

| I I I | I ] 1 I | I
-10 O ~0 50 100 % tU

A 4

initial
identification I
T Recognition of

|4_ identification of
full-scale value

stable state

Start of adaptation

~ Figure 1-60 Adaptation response with no errors where tU=2 x T95

“Error checks take place during control loop identification so the whole procedure can be prematurely

aborted if necessary. There are a total of 13 test points. If an error is detected, it is indicated by fiashing
digital x and w displays. As soon as an error message is output, identification of the control loop is aborted

~and can only be restarted once the necessary parameters have been corrected in parameterisation mode

AdAP. Refer to section 3.2.3 for acknowledgements to error messages, and Table 3-2 for a list of error
messages.




Controller drafting

Controller drafting is performed using absolute value optimisation (858 =2). This procedure. is very robust
and also permits variations in control oop gain. However, it does generate an overshoot of approximately.
5 % if the command variable is changed. This can be prevented, if required, by sefting S58=1 (controiier
drafting with no overshoot), in which case kp is reduced to 80 %.

The controller is drafted for Pl and PID response, ie. kp, tn, and, in the case of PID control, tv, are calcula-
ted with the derivative action gain set to 5. This can only be achieved if the D element is connected to xd
or x, as appropriate {S65=0 or 1).

In the case of S conirollers, the response threshold AH is calculated in addition to kp, tv and tn. The

parameters tA, tE and tY must first be assigned values according to the type of actuaior being used (see
4.3). If the settling time T95 is close to 2 tY (positioning time), then overshoots may occur in controllers
with a D element, even when S58=1.

Controllers on 1st order control loops should be configured as Pl or PID controllers, and on 2nd order
control loops as PID controllers, since kp tends towards infinity in these cases, making absolute value
optimisation unsuitable. The controller is drafted such that the ratio system time constant to control loop
congtant is 3 (S58 = 1) or 10 (858 = 2),

Once adaptation is complete, both the old (identified by .0) and the new (identified by .n) parameters can
be read in parameterisation mode AdAP. New parameters for Pl and PID controllers are displayed.

In addition, the identified control loop order {1 to 8) is appended to the PI/PID.
The selected ™0, ™.n PL* or *.n PID.” parameters (* = parameter name, * = control loop order 1 to 8)
can be edited and used if required.

How to use adaptation is described in section 3.2.3. Commissioning is explained in section 4.5.
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1.4.6 Controller output structures (S2, S61 bis S68)

Depending on the setting of configuring switch S2, controller I can have three different types of output stru-
cture: '

S2=0 K controller
S2=1 S controller with internal position feedback
S2=2 S controller with external position feedback

$§2=0: continuous (K) controller (figures 1-61 and 1-62)

Primarily for controling pneumatic proportionally acting positioning devices, or as a master controller in cas-
cades. '
In K controllers, the automatic manipulated variable (ya) of controller I is processed directly via the switch-
over function, with no further conversion. Where two final control elements are being used, two split range
signals y1 and y2 are allocated to the manipulated variable y. These two independent manipulated variables
can be parameterised in configuring mode oFPA by Y1 and Y2. S65 allows the split range functions to be
defined as either rising-falling (y1 heating element - y2 cooling element) or riging-rising (y1 control element
span I - y2 control element span 1I). :
Split range function rising - falling (S65 = 0)
¥y, ¥2 4
[%]
Y2 = Y1
100 - -
80 tang = 100%
60 — Y1
2 1 tanp = 100 %
40 — 4 y b Y2
: cool heat
20
a : %]
T T T T T T Y%
0 10 20 30 {40 50 60 70 80 90 100
Y2 Y1
} I 7 ] i —» y-display
uhi uSH T | =11 vhi

Figure 1-61 Split range function rising - falling
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. Parameters Y1 and Y2 are used to determine where the y1 and y2 straight line functions intersect the 0 %

axis. Overlapping is impossible, as Y1 cannot be smaller than Y2, therefore simultaneous heating and
cooling is prevented. To save energy, an interval of 6 to 10 % is normally allowed between 'terminate
cooling’ and ’start heating’. Depending on the design of the cooling and heating elements, in relation to the
span of the controlled variable, satisfactory control resuits in both areas can be achieved by varying the
degree of steepness to compensate for control loop gains. As a rule, cost considerations will result in the
cooling element being somewhat under dimensioned, so Y2 will have to be steeper than Y1.

When 567 =1, the manipulated variable currently being applied to the signals y1 and y2 is indicated by a I
or Il in the display. Consequently, only two segments will be available for displaying the value of the
manipulated variable itseif. Any values greater than or equal to 100 % are therefore indicated by "h". The
display changes from y1 to y2 in the middle of the dead zone.




o
’ i

-~ Split range function rising - rising (S65 = 1)

yl,y2 4
{%]
; P Y2 < Y1
00 ; .
80 4o 2 | H tana = -Q-Q—ﬁw 2
60 — o tanf = . 100%
1 - [P el AL o
40 — v o y2 100 % - Y2
20 — b
a 1
— T > v %]
0 10 20 30 40 l 50 I 60 70 80 90 100
Y2 Y1
i 1 I I » y-display
| =1!! nH3 ||&Iﬂ nuhil
a0

Figure 1-62 Split rangefunction rising - rising

Parameter Y1 determines where y1 and 100 % intersect, and parameter Y2 where manipulaied variable y2
and 0 % intersect. As Y1 cannot be smaller than Y2, no gap can exist therefore there is no uncontrofiable -
area when using two setpoints on one line. Depending on the design of the positioning device, in relation
to the span of the controlied variable, satisfactory control results can be achieved across the entire range
by varying the degree of steepness to compensate for control loop gains.

When 567 =1, the manipulated variable currently being applied to the signals y1 and y2 is indicated by a I
or Il in the display. Consequently, only two segments will be available for displaying the value of the
manipulated variable itself. Any values greater than or equal to 100 % are therefore indicated by “h". The
y1 signal remains displayed until y2 attains a value = 0.

- Positioning time tY 1)

With 562 = 0 (absolute-value input of YN), the positioning speed of the automatic manipulated variable
can be set with tY. No limitation is carried out in the position oFF, the minimum positioning time for 0 to
100 % manipulated variable is defined in the positions 1 to 1000 s. The rate of rise of the P, | and D
components as well as the manipulated variable Z is limited. This limiting of the rate of rise is always used
if the subsequent control element has positioning times > 1 s in order to prevent integral saturation or if
the process cannot cope with the surges of the P, D or Z component. 1t must be taken into account in this
case that the settling time becomes longer.

With 562 = 1 (incremental input of YN), tY is used to set the positioning speed of the integrator. The
positioning time is defined for changes from 0 to 100 %. When in the position oFF, the integrator output
changes with a jump.

1) From software version -A07 onwards
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82 = 1:  Three position step controiler (S) with internal position teedback (Figure 1-66 and 1-67)

For controlling integral action motor driven positioning devices.

In the case of S controllers, a positioning controller is connected internally to the K controller. The
positioning loop consists of a comparator with a three position switch and hysteresis, plus an integrator in
the feedback loop. The integrator uses a variable positioning time tY (parameterisation mode onPA), that
replaces the position feedback, to simulate the | response of the final control element. The internal inte-
grator and the signal from the K controller are both reset (synchronised) cyclically by the same amount to
prevent them diverging or becoming saturated as time passes. As the y signal is only a relative
manipulated variable (y’), it is not possible to apply a threshold to the manipulated variable ya, nor is it
possible to enter absolute values for yE and ys. The safety manipulated variable ys is defined as a
direction dependent permanent contact. if YS 50 % (oFPA) -Ay switches to a permanent contact, when
YS + 50 %, +Ay switches to a permanent contact so that the position of the final control element
corresponds to the safety position. The positioning controller has a variable minimum pulse length (tE) and
pause (tA), through which the response threshold of the positioning controller can be indirectly specified:

100 % -tE
Puseon A, =2———
100 % tE
Pulse off @ Y
100 % -tE
Hysteresis A&ee R T Ty
A - 100%-A
Pause a Y

tY positioning time {defined in parameterisation mode onPA)

Aee must at least be generated as a deviation following a pulse pause until a positioning pulse of length tE
is output. Aea may remain constant as the remaining deviation of the positioning contral loop.

Aa may be generated as a deviation following a positioning pulse until another pulse in the same, or
opposite, direction is output. Once tA has expired, the positioning controller ‘again reacts according to tE.

See section 4.3 regarding setting criteria for tA and tE.

The position feedback yr via FE6 is only used by S controllers with internal position feedback to display
the manipulated variable. If it is not connected, S67 is set to 0 and nothing appears in the y display (14).
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. §2 = 2: Three position step controller (S) with external position feedback (Figures 1-65 and 1-66)

For controlling integral action motor driven positioning devices.

in the case of S controllers with external position feedback, the "internal positioning control loop" is
replaced by an actual position controller (with the y signal of the K controiier as the setpoint, and the
position feedback yR from FEB as the actual value). As a result, limits can be declared for the manipulated
variable ya, and absolute vaiues entered for yE and ys.

As well as entering an absolute value for yE, the manual mampulated variable can also be entered as an
absolute value via the SES (yES) in tracking mode. if yE is entered via the tracking signal yn (FES), the
freely configurable input area (S4=1) must be used, as FE5 is not available to the standard input area
when S2=2 (see Figure 1-14).

The parameters tE (minimum pulse Iength) and tA (minimum pulse pause), in conjunction with tY
(positioning time), are also used here to define the response threshold of the positioning controller. Values
are assigned to all these parameters in parameterisation mode onPA.

=4 100%-E
ty

~  Pulseon Age

—  Pulse off A, =3 100 % tE

ty
| 100.% tE
—  Hysteresis Aee“ ‘ea ty

__ 100 % tA
- Pause a ty

if the control deviation xds  Aee, the three position switch switches to a direction dependent permanent

contact. The negative feedback from the positioning control loop causes xds to reduce until it is less than Aea.

The permanent contact is then turned off. After a pause of tA, pulses of length iE followed by further pauses tA
are sent until xds Ase.

Individual pulses are also sent when xds, rising from zero, fails to reach Aee.

These pulses, which are no longer transformed completely into changes of

+Ay direction, stabilise the_control loop even more, ie. theoretically (no tracking),

f% the individual pulses should cease ai 0.25 or 0.5 Aee. Control in the

-Aea -Aee ‘ xds  ©pposite direction wiil only then start once tA has elapsed.
lAea Aee The control difference of the positioning control loop can be measured by

assigning xds to an analogue output.
_Ay

Manual adjustment in the form of incremental adjustments can also be implemented here by overriding the three
position switch. Manual adjustment will then still be possible, even if position feedback is interrupted.

To simplify commissioning of the positioning control loop, the manual manipulated variable is entered as an
absolute value when S67=C. In this switch position, optimisation is achieved by using the manua! manipulated
variable to alter the control loop setpoint (see 4.3). Note, however, that the value of the manual manipulated
variable, which is displayed, will change more rapidly than the actual manipulated variable of the final conirol
element, so tracking will occur. The transient recovery status can be monitored on the Ay LEDs (15} in the y
display. Once optimisation is complete, the actual manipulated variable can be displayed via the position
feedback signal yR (FEG) by setting S67=2.
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Control signals Signals
Digital inputs F F Digitat .
igital inp! Tornt ront Igital outputs Actual y ] Comments
. . H y-Ext.
BL S N1 H H H
¢ : )| He " | Lep | LED N

Q 8] D 0 G 0 0 1] 0 ¥a (N) automatic mode
0 0 ] 1 o {o8®| o 1 0 Y (), () manual mode
0 0 0 0 1 1 0 1 8] Yu (), (A7) manual mode
0 0 0 1 1 1 0 1 0 Yu (0}, () manuat mode
0 0 1 [¢] 0 [t 1 0 1 ye (M) 2) tracking mode
0 0 1 1 0 0.95 1 1 1 ye {n) tracking mode
0 0 1 o 1 1 1 1 1 ye (n) tracking mode
0 0 1 1 1 1 1 1 1 ye (N) tracking mode
1 0 1 tym 3} + blocking mode
1 1 as above 1 as above tyg 3) + blocking mode
0 1 1 vg 4) safety mode

Table 1-17  Signai switchover for all types of controller except DDC fixed setpoint conlrotiers (S1 = 2)
Tracking mode has priority over manual mode (S61 = 0)

Control signals Signals
Digital inputs Front Front Digital outputs
e e g Py Actual y Comments
H y-Ext.
Bl Si N Hi
+yBL i 1) He i Leo | Lep H N
0 0 0 o 0 0 ¢] 0 0 ¥a (n) aulomatic mode
0 0 4] 1 0 0.95 0 1 0 yu (), (A7) manual mode
¢ 0 a 0 1 1 0 1 0 yu (n), (A7) manual mode
] 0 0 1 1 1 o 1 0 yu (0, () manual mode
0 4} L 0 0 0 1 0 1 ye (N} 2) tracking mode
0 8] 1 1 0 085 | 0.5 1 1 yu (0 (A7) manual mode
0 0 17 0 1 1 0.5%) 1 1 yu (), (A7) manual mode
0 0 1 1 1 1 0.5 1 1 yu (M), () manual mode
1 0 1 T tyg 3 + blocking mode
1 1 as above 1 as above +yg 3) + blocking mode
1] 1 1 ys 4) safety mode

Table 1-18  Signat switchover for al types of controlier except DDC fixed setpoint controllers (51 = 2)
Manual mode has priority over tracking mode (S61 = 1)
1} The table shows static N switchover without acknowledgement, S48 = 0.
2) 113101 < 2, yE is sourced from yy (FES) when $62=0, or YnA via + Ay when 862 =1. lf $101=2, y5 comes via the SES. Remote

manipulated variables sourced from + Ay (yyA) and the SES {¥es) are tracked. When sourced via FES (yy), the source controller must be
fracked.

3) Blocking is direction dependent, changes in the opposite direction are possible.

4) On S controllers with internal position feedback {52 = 1), moves up scale or down scale, on all other types of controller to the safety
manipulated variable

5) 0.9 = flashing frequency 0.1 off, 0.9 on
6} 0.5 = flashing frequency 1:1
" (n) variable is fracked to the actual value prior to switchover, thereby ensuring a bumpless switchover.
{7} adjustable

¢  Automatic mode (y =y3)

Automatic mode is initiated by pressing the automatic/manual pushbutton {the yellow Manual LED (8) goes

out). All other control signals He, N (DDC), Si and *yBL must be 0. The automatic manipulated variable is
switched through to the controller output. S
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Manual mode (y =yp)

Manual mode is initiated either by pressing the automatic/manual pushbutton (the yellow Manual LED {8)
comes on), or as an OR function of the He control signal. The control signals Si and +yBL must be 0. If
tracking mode has priority over manual mode (861 =0), the control signal N (DDC) must also be 0. The
manual manipulated variable is switched through to the controller output. On K controllers the manual
manipulated variable is entered as an absolute value, on S controllers as a positional increment.

Tracking (DDC) - Mode (y=yg)

Tracking mode is initiated by the control S|gnal N (in DDC mode by the control signal CB and the
local/remote pushbutton, see section 1.4.4). The control signals Si and +yBL must be 0. If manual mode
has priority over tracking (561 = 1), then the control signal H=Hi v He must also = 0. : )
The remote manipulated variable yg is switched through to the controller output. f S101 = Qor 1, yg is
sourced either as an absolute value (yy) from the functional input FES (562 = 0), or as a remote manipu-
lated variable with incremental adjustment from the control signal + Ay (yna) (S62 = 1). The adjustment is
in increments of 100 %/AY. If S101 = 2, the remote manipulated variable is an absolute value sourced via
the SES (yes)-

On S controllers with internal position feedback (S2 = 1), the manipulated variable cannot be entered as
an absolute value. In this case, a remote manipulated variable with incremental adjustment (yya) must be

~used.

Safety mode (y = Yy

Safety mode is initiated by the control signal Si. The control signal +yBL must be 0. The safety manipula-
ted variable ys, which can be parameterised in the range -10 to 110 % in configuring mode oFPA, is
switched through to the controller output. On S controllers with internat position feedback (82 = 1), the
manipulated variable cannot be entered as an absolute value. If safety mode is initiated, a ty signal is
output when ys 2 %, and a + Ay signal output when ys = 50 %. This causes the final control element to
be positioned either down scale or up scale.

Direction dependent blocking mode

Blocking mode is controlled by the *yBL control signals. Alf other control signals have no effect. if a
control signal is present, the manipulated variable signal is blocked in a particular direction, ie. only
changes in the other direction are permitted. If both control signals are present at the same time, the signal
is blocked totally. Direction dependent blocking is required primarily for S controllers with internal position
feedback and positioning devices with limit switches in order to avoid integral saturation, otherwise the
conirolier will not be able to react immediately following reversat of the controf difference.

-As described above, *yBL control signals have priority over Si and H or N. Priority over H or N can be

salected with S61. All these modes of operation have priority over automatic. Switchover statuses are
indicated by the LEDs Manual (8) and y-remote {10). The Manual LED comes on when the current mode
of operation i$ manual and manual mode was preselected (assuming modes of operation are currently
subject to priority control). If Hi = 0 (autormatic mode selected by manual/automatic switchover), a flashing
frequency of 0.9 indicates that He = 1 (set by control signal). Switching the control signal He from 1 to 0
will then establish automatic mode.

Tracking (DDC), safety and blocking mode are indicated by the LED y-remote. When manual mode has
priority over tracking, a flashing frequency of 0.5 indicates that manual mode is selected. However,
tracking mode is on stand-by, and will become effective if switchover to automatic mode occurs.

BIdcking of manual/automatic switchover (S64)
The mode of operation can be locked into either automatic only or manual only using S64. Other modes of

operation are stilt possible, however tracking mode is only possible if it has priority over manual mode (see
section 1.4.3, Figure 1-29).

Manual mode following transmitter failure S63 ‘

If a transmitter alarm occurs (see section 1.4.1), S63 controls sw1tchover into manual mode. if S63 = 1,
manual mode starts with the latest value of y, if S63 = 2, with the value of the YS parameter. In either
case, the + Ay pushbuttons can be used following the switchover to madify  the value of the manual
manipulated variable.

g9




Source and direction of the y-displays $67, S68

567 enables different variables to be displayed on the y-display. The y-display may even be turned off
completely. On K controllers, the absolute value of the manipulated variable y, or the values of the split
range manipulated variables y1 and y2, can be displayed. On S controllers, the position feedback signal yg
via FEB can be displayed. - :

The display direction, rising or falling, can be selected using S68 (see 4.1).

Control system interfacing via the serial interface

As from software version -B05, in addition to the DDC (81 = 2) and SPC (S1 = 3) controllers complete
parallel process operation is possible via the serial interiace. If $101 2, the control signals Int-and Hi
(via HeES where S64 = 3/4, see section 1.4.3} and the process variables wi and yH can be written via the
serial interface, so that switchover from local 1o remote setpoint and automatic/manual switchover is
possible in all controller types. When the local setpoint wi or the manual manipulated variable yH are
active, they can also be modified via the SES or the adjuster pushbuttons on the front panel. As setpoints
can only be adjusted absolutely and not incrementally via the SES, it is advisable to use the setpoint ramp
(tS) or the dynamic manipulated variable limiter with ty to avoid sudden setpoint fluctuations.

This parallel "front panel operation" via the serial interface can be blocked by way of RC = Int CB
where 864 = 3 (see 1.4.3). This option of blocking controlier operation via the SES on the front panel is
only realistic for fixed setpoint controllers with one setpoint (ST = 10} and slave controllers without
local/remote switchover (S1 = 11), as in all other controller types both the local pushbutton and the
control signal CB have other additional functions. '

In configuration S64 = 4, the blocking option does not apply and operation is always paraliel to the front
panel pushbuttons.

* To avoid simultaneous activation via the front panel and the SES, the last switchover action can be read

‘both from the process control system and from the controller. For this, a status bit is set when writing

INtES and HeES which is not reset until one of the front panel pushbuttons Int or Hi is pressed. If the last
Operation was via the front panel pushbuttons, the process control system can deliver a warning by
interrogating the status bits.

~.If the last operation was via the SES, the SES warning in the x/w display flashes for 3 s when the local or
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manual pushbutton is pressed. This initial pressing of the pushbutton does not yet initiate a switch. The
required switchover function is only activated when the pushbutton is pressed again. '




1.4.7 Analogue output signal processing (569 to S75)) .

The configuring switches S73 to 574 are used to assign the analogue outputs AA1 to AA3 to internal controller
variables. The analogue output AA4 (yhag EDR2802-8A) in slot 6 is permanently assigned to the manipulated
variable y. If the ynog module is present, then 523 must be set to 4, otherwise error messages will occur {see
section 1.3.3).

Switches 569 to 572 enable each output to be configured to output signals in the range 0/4 to 20 mA.

The bipolar process variables xdI, xdII and xdS are output with an offset of 50 % (10/12 mA respectively), and
can, if desired, be reversed.

Slot6 S23=4

74
=
I
| c

+24V Ho g/

6/3

S72
0 D v AAd
—PetiZme /5
| 1§ A l/ I .
K 4L

I__'L.. 6/a

410 20 mA ]

assigned - : 5V
by : \
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.
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1 L
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4 10 20 mA

Yo —™
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AE3A 3]

AE4A -]
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‘ A B
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50 % +xdl —]

- ok
o b

50 % —xdll —»1 16 4 1o 20 mA
O —= 17
w] ———»1 18
xy ——»1- 19
wy ——3=1 20
50 % +xdll —={ 21
50 % - xdll —> 22 | od 871 D / {u f ans b
X[l ———a1 23 1 A I :
will —>»] 24 578 ] !
50 % +xds —»] 25

4 to 20 mA
50 % —xds —»] 26

Figure 1-70 Analogue output assignments S69 to S75
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1.4.8 Digital output signal processing (S76 t0S93)
see Figure 1-71

Signal logic for FT§ RC ... MUF, Int T can, if desired, be reversed using configuring switches S86 to S96.
Configuring switches $76 to S85 are used to assign these signals to the digital outputs BA1 to BA16.

The eight digital outputs in the standard controiler, BA1 to BA8, can be increased to a maximum of 16 by
inserting the option modules 4BA 24 V +1BE {6DR2801 -8B) or 2BA 35 V Relays (6DR2801-8A) in slots 5 and 6.
BAS to BA12 are added by inserting the 4BA 24 V +1BE module in slot 5, and BA13 to BA16 by inserting it in
slot 6. BA9 and BA10 are added when the 2BA 35 V Relay module is inserted in slot 5, and BA13 and BA14 by
inserting it in slot 6.

If option modules are inserted in slots 5 and 6, the corresponding configuring switches $22 and S$23 must be
set correctly, otherwise errors will occur (see section 1.3.3).

The controi signals + Ay (position increments on S controllers) cannot be assigned and cannot be reversed.
They are assigned to BA7 and BAS by defauit when configuring S controliers (S2 = 1 or 2), ie. BA7 and BAS

~. can only be freely assigned on K controflers (S2 = 0).

If different control signals are assigned to the same digital output, the signals are ORed.

Unassigned digital outputs (switch position 0) are low, and can be set via the SES when $101 = 2. All digital
outputs are connected via OR diodes.
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Figure 1-71 Digital cutput assignments {S76 to 593)

1) Only BAS to BA10 and BA13 to BA14 are added when using the 2BA 35 V Relay, 60R2801-BA moduie
(S22 = 3, 823 = 3 respectively).

2) Unassigned when 8™ = 0. Digital outputs are = 0, but can be set via the SES when $101 = 2.

3) Assigning several control signals to one digital output will result in the signals being ORed.
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Al/A2
A3/A4

MUF

Int I
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Digital output signals - a glossary

. Controller not on computer stand-by

This signal indicates that the controller is operating in local mode, in other words, it is not ready to
take over from the computer should the latter go down. This signal refers to the master controller in
cascade control {dual-loop controf) and the main controller in override control.

Computer not operating [

This signal indicates a negative computer mode RC = IntACB and controls setpoint switchover/DDC
mode. This signal refers to the master controller in cascade control and the main controller in override
conirol, :

Manual mode :

The controller is in manual mode. This would have been caused either by automatic/manual switchover
from the front of the device (Hi), or, assuming the control signais Si, +yBL and N (where tracking
mode has priority over manual mode) are all low, by the digital input signal He.

Tracking mode
Assuming the control signals Si, +yBl. and H {(where manual mode has priority over tracking mode)
are all low, then the controller is in tracking mode.

A1/A2 Alarm 1 and 2, set by the limit monitors A1 and A2,

A3/A4 Alarm 3 and 4, set by the limit monitors A3 and A4.

Transmitter fault

The device's analogue input signals can beé monitored for range violation. f a range violation occurs,
this signal signifies a group alarm.

Slave controller in focal mode

in the case of cascade controflers (dual-loop controllers), this signal indicates that the siave controller
has been switched into local mode, thereby disabling the cascade.

Positional increment for the Ay adjustment on S controllers.




1.4.9 Limit Monitors (594 to $100)

The pairs of limit monitors A1, A2 and A3, A4 are assigned to the internal controller variables xdI, xI ... FEG, xdg
by the configuring switches S94 and 895. The configuring switches S$96 (for A1, A2) and S97 (A3, A4)
determine which monitoring function (max/min, min/min or max/max) each pair of limit monitors is to perform.

The limits A1 to A4 and hystereses H1.2 and H3.4 can be set in configuring mode oFPA. Configuring switch
598 is used to indicate whether At to A4 are only to be displayed at the process level, or whether they can also
be adjusted. :

in this case, the cycle of the selector pushbutton (12) displayed on the y display (14) is extended by the limits
A1 to Ad:

Controller 1- controller 11 -A1 —A2 —-A3 -A4 — controller T ...

Depending on how they have been parameterised, the limits are expressed either as physical values accofding
to the digital x and w display formats {see 1.4.4}, or as %.

S | 594, 595 Assigned to Display format Range
.0 xdl corresponding to at most —110 % to
=4 1 x1 dAl to dEI +110 % in relation to
*6 2 wl —1999 to 9999 dEI-dAI = 100 %
0 xdl % :
1 x1 Yo =110 % to + 110 %
4 2 wl Yo
and 3 XV corresponding to at most -110 % to
6 4 wv dAl to dE] +110 % in relation to
-1999 to 9999 dEI-dAI = 100 %
5 5 xdIl corresponding to at most ~110 % to
to 6 xII dAlIl to dEIl +110 % in relation to
9 7 wll —19499 to 94999 dEII-dAIl = 100 %
0 8 Y .
to + ¥ Yo —-110 % to +110 %
9 22 xds

Table 1-13 Display format of limit values A1 to A4

A2 may not be greater than A1, neither may A4 be greater than A3.
The hystereses H1.2 and H3.4 can be adjusted between 0.1 and 10 %.

The limit function (min or max) is referred to the display, ie. if the display is configured with dE*<dA*, the logic
is reversed. In terms of the process signal, a selected "min’ function becomes a 'max’ function.
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Figure 1-72 Assignment and function of limit monitors (S94 to S97)

1.4.10 Restart conditions (S99, $100)

599 determines restart conditions following a power failure or a manual reset. In position 0, the controller con-
tinues in the same mode of operation and with the same value of y that was present before the power failure or

watch-dog reset occurred. This variant should be used if short power dips are to be expected in a slow control
loop.

In position 1, restart following a power failure takes place in manual and local mode (also with Int I in cascades),
using ys with K controllers, and the last value of y with 8 controllers. If S49 or S64 =1, indicating remote and
automatic mode only respectively, then restart takes place in the appropriate mode.

5100 is used to output an visual signal indicating that power has been restored. This signal causes the digital x

dispiay to flash. Flashing is acknowledged by pressing the selector pushbutton (12) or by alarm interrogation via
the SES.

1.4.11 Serial Interface (8101 to $107)

S101 is used to specify to what extent the SES can be used. In general, all available data can be read. In posi-
tion 0, no data can be sent to the controller. In position 1, only parameters and configurations can be trans-
mitted. In addition to parameters and configurations, the variables wes (remote setpoint via the SES) and yes
(remote manipulated variable via the SES) plus all control signals can be sent via the SES when 8101 = 2. In
this switch position, all other potential sources of the remote setpoint and manipulated variable are disabled.

Configuring switches $102 to S107 determine the communications procedure on the serial interface. See the
technical description C73000-B7400-C133 for more details.
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1.5 Technical Data

et

1.5.1 General
Mounting position any
Climatic class

in storage 1k2 10 :
DIN IEC 721 Part 3-1 -25t0 +75 °C

in transit 2k2 to

DIN IEC 721 Part 3-2 2510 +75 °C

in operation 3k3 10

DIN IEC 721 Part 3-3 Dto +50 °C
Degree of protection to EN 60529

Fascia P64

Housing P30

Connections _ iP20

Controller design
- ToDINEN 61 010 Part 1 (IEC 1010 -1 + A1)
— Protection class | to IEC 536
—  Outputs are functional exira-low voltages with protective separation
from the mains to DIN VDE 0100 Part 410, November 1983
—  Ventilation and creepage paths for surge class iil and pollution level
2 to DIN VDE 0110 Part 1, January 1989, unless stated otherwise.

Weight, max.configuration approx. 1.2 kg
Colour
Fascia frame RAL 7037
Fascia surface RAL 7035
Material
Housing, fascia frame Polycarbonate, reinforced with fibre glass
Front foil Polyester
Rear panels, modules Polybutylene-terephthalate
Connections

Power supply 115230 VAC  3-pin earthed plug IEC320/V DIN 49457A
_ 24 VAC/DC  special 2-pin plug
Process signals Plug-in terminat blocks 1.50 AWG 14

Mounting rail on rear of power supply NS 35/7.5 DIN/EN 50 022

Dimensions and pane! cut-outs see Figures 1-73 and 1-74
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1.5.2 Standard controller

. Power supply
Rated voltage 230 VAC | 115 VAC 24V UC
switchabie
Operating voitage rangs 1870276 V| 93to 138V 20028 V 20035V
AC AC AC DC 1)
Frequency range 48 to 63 Hz -
External current gy 2) 450 mA
Peak voltages
(1.2 w50 to IEC 801-5
SYmrm. 1kV 1 kV 0.5 kv
unsymim. 2kV 2 kv 1 kV
Power consumption
Standard controller, no options, 8 W17 VA B W/13 VA B W/11 VA 8wW
without [g4
Active power/apparent power (capacitive)
Standard controller with options, 13W/R25 VA | 13 W20 VA | 13 W18 VA 13W
without Ig,4
Active power/apparent power (capacitive)
Standard controller with options, with Ig,; ‘| 26 Wia5 VA | 26 wr3s va | 28 wiss va 28W
Active power/apparent power {capacitive)
Permitted voltage dips 3)-
Standard controller, no options
without Tgy; <90 ms =70 ms =55 ms =30 ms
Standard controller with options,
without Ig,4 <80 ms =60 ms <50 ms =26 ms
Standard controller with options, with Igy =50 ms =35 ms <35 ms =20 ms
Test voltage (1 min.)
primary-secondary 1.5 kV AC 500 V AC
primary-protective conductor 1.5 kV AC 500 V AC
secondary-protective conductor 700 VDC 700 V DC

1) Includes harmonic content

2) Current derived from L+, BA, AA passed to remote consumers
3) The loading current is thereby reduced to 13 V on AA, 15 Von L+ and 14 V on BA.

Table 1-20
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Analogue inputs AET to AE3

Volitages
Rated signal range (0 to 100 %)
Control range
input impedance
‘ Differential

Common-mode
Common-mode voltage
.. Filter time constant
Zero error
-Gain error
" Linearity error
‘Common-maode error

Effect of temperature -
Zero

: Gain
Static destruction limit

Currents

- Rated signal range

Control range

Input impedance
Difference (ioad)
Common-mode

Common-mode voltage

~ Filter time constant

. Zero error
(ain error

© . Linearity error

. Common-mode error
: Effect of temperature
: : ' Zero
Gain

Analogue outputs AAT to AA3

. Rated signal range (0 io 100 %)

~ Control range

Load voitage

No-load voltage

inductive load

Time constant

Residual rippte 900 Hz

Resolution

Load dependence

Zero error

Gain error

Linearity error

Effect of temperature
Zero
Gain

.Static destruction limit

0/199.6 to 998 mV or 0/2 to 10 V (switchable)

< -510 105 %

200 kQ
> 500 kQ
Oto +10V
50 ms
0.1 % + A/D conversion error
0.2 % + A/D conversion error
see A/D converter
0.07 %/V

0.05 %/10k
0.1 %/10k
+ 35V

0/4 to 20 mA
-1t0 21 mA

49.9Q * 0.1 %
> 500 kQ

Oto +10V

50 ms

see A/D converter
see A/D converter
see A/D converter

-0.07 %/

0.05 %/10k
0.1 %/10k

0 to 20 mA or 4 to 20 mA

0to 22 mA or 3,6") 10 21,6 mA

from-110 18V
=26V
=01H.

300 ms
<02%
=0.1%

=0.1 %
=0.3%

< 0.3%

< 0.05 %

< 0.1 %10k
< 0.1 %10k
-1i0 35V

1) From software version -B1 onwards
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Transmitter supply L+
Rated voltage

On-load current
Short-circuit current
Static destruction limit

Digital inputs BE1T to BE4
Signal status 0

Signal status 1

Input impedance

Static destruction limit

+20to 26 V

< 100 mA, short-circuit proof .
< 200 mA puised

-1to +35V

< 4.5V or open
=13V

= 27 k2

+ 35V

Digital outpuis BAT to BA8 {connected via OR diodes)

Signal status 0

Signal status 1
On-load current
Short-circuit current
Static destruction limit

CPU data

Cycle time

Smallest integration rate

A/D conversion
Method

Input range
Resolution
Zero error
Gain error
Linearity deviation
Temperature influence
‘ On zero
On gain

<15V
+1910 26 V
= 30 mA
< 50 mA

~1to +35V

70 ms + 0.7 % when 54
90 ms * 0.7 % when S4

i n
-0

dy _kpxd _ 0.1°0.1%

dt tn 10 4‘3

. Successive approximation with > 120 measurements

per input and averaging within 20 or 16.67 ms
-5 to 105 %

11 bit = 0,06 %

=02%

< 0.2%

= 0.2%

0.05 %10 k
0.1 %/10k

=
=

Adjustment of setpoint and manipulated variable

Method
Rate
Resolution wi

2 pushbuttons (more-less)
progressive

1 digit

01 %
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Parameters

_ Method

Rate
Hesolution
Linear parameters, %

Linear parameters, physical

Logarithmic parameters
Precision
Time parameters

all others

Display technology
Digital x and w displays

Colour X
w

Digit height

Display range

Numeric range

Overflow

Decimal point

_Refresh rate

Resolution
Display error

Analogue x and w displays

Colour X
w
- Display range
QOverfiow
Resolution

Refresh rate

Digital y display
Coiour

Digit height
Display range
Overfiow

Refresh rate
Resolution

2 pushbuttons (more-less)
progressive

< 0.1%
1 digit
128 values/octave

+ 2%
absolute, corresponding to resoluiion

4-digit, 7-segment LEDs

red

green

7 mm

adjustable start-full scale

-1999 to 9999

< -1999; -oFL

> 9999 ofFL

adjustable (fixed-point) __.--- to ----
adjustable 0.08 to 8.000 secs. 1)

1 digit, but not better than A/D converter
corresponding to A/D converter and analogue inputs

vertical row of 30 LEDs

red

green

0to 100 %

#lashing of first or last LED

1.7 % by alternate lighting of 1 ar 2 LEDs, the centre point
of the Huminated LEDs acting as a pointer.

cyclic

3-digit, 7-segment LED

yellow

7 mm

0to 100 %

-10to 110 %

adjustable 0.08 to 8.000 secs. 1)
1%

"
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1.5.3 Option Modules

. BDR2800-8J/R/P/T AE4 (slot 2), AES (slot 3)

Signal converter Current Vohage Polentiomdier 1?;11‘:::2'_ Fhermocouple, mV
for order number 6DR2800-8J 6DR2800-8J 6DR2800-8R GDR2800-80 6DR2800-8T
Measuring range startof (0or4 mA 1 OVor2vn oQ R,s = 80.25 -5 AU... 0 ... +5AU
scale or 193.6 mvl) 1A = -50 °C
Min. span (100 %} AR = 08 R AR, = 19 Q AU = 10 mV
Max. zero suppression RA = 0.2R R, = 5 ARt Ui < 5 AU
R, < 390.26 O E
Full scaie 20 mA 10V, 998 mV R =801t012009 |[{E < 850 °C = 60 mV
Input range 510105 % -510 105 % -5 10 105 % -5 to 105 % -5 10 105 %
input impedance 2 MQ
Difference 499Q t+ 0.1 % 200 kQ 1 MQ
Common-mode 500 k2 = 200 kQ
Permissible common-
Mode voltage Oto +10V Oto +10V -10to +10V
Input current 5mA + 5% 100 mV/AR
Line resistance
Two-wire system - AL+RL, =100 R 1+R < 300 Q
Three-wire system < 10 2 each B == Ry <500 [ -
Four-wire system - A <800Q -
Filter time constant 50 ms 50 ms 50 ms 50 ms 20 ms
+ 20 %
Errors 3 _
Zero =03% = 0.2% =02% = 0.1% 2 =01%32
Gain =05% <02% =0.2% = 0.1%32 =0.1%2
Linearity = 0.05 % = 0.05 % =02% =03% =01 %
Common-mode < 0.07 %NV = 0.02 %V - - = 0.1 %NV
Cold junction
Compensation =2°*C
Influencing effects of
temperature 3)
Zero =< 0.05 %10 K = 0.02 %NOK = 0.1 %0 K = 0.2%M0K =03 %MN0K
Gain = 0.1 %M0K =< 0.1 %NOK = 0.3 %NOK = 0.3 %MN0K = 0.3 %10 K
Cold junction
Compensation = 0.5 °CHOK
Static destruction limit .
ACross inputs + 40 mA t35V + 35v + 35V + 35V
Relative to reference | + 35V + 35V + 35V + 35V + 35V
Line
Dynamic destruction limit | + 500 V + 500V + 500V + 500V + 500V
1.2/50 ps, 13 Q

1)  Slart of scale set during configuring
2)  Measuring range can be adjusted by jumpers or immed by user

3) Not including A/D converter errors
4) Terminal 1: +1Q0V

Table 1-21

5} WihR = RA + AR + RE adjustable in 3 ranges

R = 200 Q
R = 500 O
R =1000
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- Digital outputs

® 6DR2801-8D (2BA 35 V Relays)
BAS and BA10 (slot 5) or BA13 and BA14 (slot 6)
- - Contact material Ag/Ni -

- Contact loading capacity

Switching voltage AC = 35V BC =35V
Switching current <5A <=5A
Switching power < 150 VA <100 W at 24 V
< B0Wat3s5V
- Life expectancy .
mechanical 2 % 107 switching operations
electrical 24V/4A ohmic 2 X 106 switching operations

24 VAA inductive 2 X 105 switching operations

- Spark suppressor connected in series 1 pF/22 £ with varistor 75V, in parallel

L 6DR2801-8B (4BA 24 V+ 1 BE (BLPS))

BAS5 to BA9 (slot 5) or BA10 to BA14 (slot )

Signal status 0 = 1.5 V or open, residual current < 50 pA
Signal status 1 +19t0 26 V

On-load current < 30 mA

Short-circuit current < 50 mA

Static destruction limit ~1to +35V

- Digital input BLPS

Signal status 0 < 4.5V or open
Signal status 1 =z 13V

Input impedance = 2.4 kQ
Static destruction limit + 35V

114



6DR2802-8A (yhom)
Analogue output AA4 (ly)

Rated signal range (0 to 100 %)

input range
Load voltage
supplied from controller
by Uy > 225V
by Uy =20V

No-load voltage

Inductive load

Time constant

Residual ripple 900 Hz

Resolution

Load dependence

Zero error

(Gain error

Linearity error

Effect of temperature
Zero
Gain

Static destruction limit

Digital output St

Signal status 0

Signal status 1
On-load current
Short-circuit current
Static destruction limit

Auxitiary power supply U,
Veltage range
Power consumption
when supplied from controller

when supplied by Uy

Static destruction limit

From software version -B1 onwards

0 to 20 mA or 4 to 20 mA
010 22 mA or 3,62 to 21.6 mA

-1t018V
-1t015V
-1t0 125V
=26V

= 0.1 H
300 ms

= 0,2%
0.1%

< 01%
=02%
< 0.1%
= 0.05%

< 0.1%/M10k
< 0.1 %/10 k

-tto +35V

<15V

+1910 26 V

= 30 mA, short-circuit proaf
= 50 mA

-1to +35V

+20 V... +30 V ({including harmonic cdntent)

6 mA
70 mA

IA A

* 35V
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6DR2803-8C {Serial interface)

Transferable data Operational status, process variables, parameters and configuring
' _ switches

Communications procedure To DIN 66258 A or 8

Character format 0 bits (start bit, 7-bit ASCIl character, parity bit, stop bit)
Signal interval h 2or4

Transmission speed 300 to 9600 bit/s

Transmission Asynchronous, half-duplex

Addressable stations 32 :

Data traffic watchdog . 1to 25 s, or none

Electrical isolation between Rxd/Txd and the controlier
Max. common-mode voltage 50 V UC

Test voitage 500 V AC
RS232 SIPART BUS RS4855)
Receive input Rxd
Signal level 0 Oto +12v4 Oto +12 V4 Up > Ug, +0.210 +12V
1 0 ~3 10 -12 V4 Bto-12V4 Uy < Ug, 0210-12V
input resistance 13k 13k 12k

Transmit output Txd

Signal level 0 +5t0 + 10V +5t0 + 10V U, > U, +351t0 +6V
T 0 Sw-10V ov Up < Ug, 35to 8V
Load impedance, on-load
current 1.67 mA 20 mA 54
Cable capacitance and lengths
at 8600 bit/s2)
Recommended lengths
Cable
capacitance Unscreened Screened round
ribbon cable cable
RS232 point-to-
point3) =25nF 50m 26m
SIPART Bus =25 nfF 500 m 250 m
RS485 BusS) =200 nF 4000 m 2000 m

1) Check technical specification of partner system

1)
2)
3)
4)
5)
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Signal state 1 indicales aclive state.
Linear increase using lower Baud rates.
Check technical specification of partner system |

Input protected with 14 v Z-diode, higher voltages possible with current limidation 1o 50 mA.

RS485 currently not applicable in SIPART DR22 1




C73451-A347-B202 (SIPART bus driver)

Auxiliary power

Power consumption
Supply voltage with * Ly and
. + Ffiyan
withonly T Ly +24 Yy
Ly +20to0 +30V 60(90)1) mA 30 mA
L_Z 20tc -30V 60 mA 30 mA
+24 Vo +20t0 +30V - 30(60)1) mA
-24Vgy -20t0 -30V - 30 mA
Table 1-23 1) when using Rxd TTY 20 mA output
Electrical isolation between
Txd' - Txd with £ Ly and 1 24 Vg
Rxd’ - Rxd with + Ly and + 24 Vg
Rxd TTY - Txd TTY, Rxd’ and Txd’ Test voltage 500V AC

Screen, plug - complete electronics
Transmission speed
SIPART bus interface (x1)

Receive input Txd’
Relative to My,
Signal levei 0

lnput current

Signal level 1 1)

Input current

Transmit output Rxd’

Relative to My;
Signal level 0 with 1 V.28 load
On-load current
Signat level 0 with 32 V.28 loads
Signal level 1
On-load current

Test voltage 500V AC

= 9600 bit/sec.

Ug = +31to +35V

. Up-15V

ET 33kD

g =0Vio 35V
U +07V

. E

] =—

E 3.3kQ

+51t0 +15V

< 1.67 mA

=20V

-5to-15V

z -18 mA

V.28 Point-to-point interface to remote system (x4)

Receive input Rxd

Relative to 0 V external by connection Rxd common to Txd common

Signal level 0

input current

Us =010 +35V
UE--—O.'TV

] =
E 3.3%Q

1) Signal level 1 is the idle state
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Signal ievel 1 1) U= 3t0-35V
UE +15V

input current —_—
P IE 3.3k0
Transmit output Txd
Relative to 0 Vexiernai
Signal level 0
On-load current

+510 +15V 2)
= 12 mA, short-circuit proof

Signal level 11) with jumper x2/9=10 5 51015V
On-load current with jumper x2/9=10 5 = 1.67 mA
Signal level 11) without jumper x2/9=10 < 0V 2

TTY Point-to-point interface to remote system (x4)

Receive input Rxd
Electrically isolated

Signal level 0 < +2mA
Signal level 1 1) +14 10 +40 mA
Impedance 300 Q

Current output for passive transmit Rxd +20 mA
Resistance at +24 V external 1kQ +5%,1W

Transmit output Txd
Relative to 0 Vegernal

Signal level 0 0 mA

Signal level 1 1 +15t0 +25 mA
Impedance < 400
No-lead voltage s +15V

Cable capacitance and lengths at 9600 bit'sec 4)

Recommended run lengths
Cable
capacitance Unscreened Screened round
ribbon cable cable

V.28 point-to-point® <25nF 50 m 10m
SIPART bus =25 nF 500 m 100 m
TTY point-to-point® =75 nF ~ 1500 m 300 m
Table 1-24

Degree of protection

Housing

Connections (plugged in)
Housing material
Mounting rait assembly on

NS 35/15

Dimensioned diagram

IP50 to DIN 40050
IP30 to DIN 40050
Polyamide 66
NS 35/7.5

DIN EN 50035
NS 32

see Figure 1-75

1}
2)
3)
4)
5)
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Can be used with SIPART bus

Check technical specification of pariner system -
Linear increase using lower Baud rates

With V.28 Point-to-point connection

CiN EN 50022
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6DR2804-8A/B (230 V interface relay)

1 Relay modute
2 Relay modules

Per relay module
Contact material
Contact loading capacity

Switching voltage AC
Switching current
Switching power

Life expectancy
Mechanical
Electrical 24V/4A ohmic

Spark suppressor

Excitation coil
Voltage
Resistance

Electrical isolation
Excitation coil-contacts
between relay modules
(6DR2804-8A)

Contact-contact of

a relay module

Degree of protection
Housing
Connections (plugged in)

Housing material
Mounting rail assembly on

Dimensioned diagram

6DR2804-8B
6DR2804-8A

2 changeover contacts and spark suppressors

Silver-cadmium oxide

<260V DC = 250V

=8A =8A

=1250 VA = 30Wat250V
' = 100Wat24Vv

2 X 107 switching operations
2 x 108/I(A) switching operations

Connected in series 22 nF/220 ) with varistor 420 Vg in

parallel

+19t0 +30V
12k + 180 Q

With additional isolation, ventilation and creepage paths for

surge class III 2) and pollution level 2 2)

with additional isolation, ventilation and creepage paths for

surge class 11 2) and pollution level 2 2)

IP50 to DiN 40050
P20 to DIN 40050

Polyamide 66

NS35/7.5 DIN EN 5002
NS35/15 DIN EN 50035
NS32 DIN EN 50035
see Figure 1-76
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: . ,5\ A A
mfuntin rail l-E—:— 77 81
. &
425 x4
1 HHHH R B H A |
A1 2345675 0101234567 g

1234567 8910112345678
—1—

x2 x3
- 1125 -
Figure 1-756 SIPART bus driver, dimension in mm
NS 35/15
139 »
136 NS 32
NS 35/7.5
- 1315 >
A \ [
- el o ,._g_ @
8l O 2 @
(g Centre of ¢ E @ @
= mounting rail 1 (] @
sy AT -1e- - @
66 4| O E [ a; 7)) @
He b1 @
== ||l o
30 39 %, [7)
13 =
1
/
18 ol 100 - 12’ e—— 36 ——u
130 -

Figure 1-76 Interface relay, dimensions in mm
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2 Installation
2.1 Mounting

& Selecting a suitable location o
Maintain an ambient temperature of between 0 and 50 °C. Don’t forget to allow for other heat sources in the
vicinity, and remember that if instruments are stacked on top of each other, with little or no gap between them

additional heat will be generated. The front and rear of the controller must be easily accessnble

.

¢ Panel mounting

SIPART DR22 controllers can be mounted either in individual pane! cut- outs or in open tlers (see 1.5.1,
Figures 1-73 and 1-74).

- In order to ensure adequate interference suppression, even at high frequencies, the upper edge of the
panel cut-out must be left unpainted. This allows the contact springs located on top of the controller to
make a good HF earth connection.

- If necessary: push self-adhesive gasket for the seal between the front frame and the front panel over the
body and stick to the rear of the collar of the body (see 5.2, item 2.6).

- Insert the controller into the panel cut-out or the open tier from the front, and attach the two clamps
provided so that they laich into the cut-outs in the back of the controller housing.

- Align the controller and lightly screw the clamps in place. The clamps can be adjuste’di over a range of
0 to 40 mm.

2.2 Electrical connection

Figure 2.1 shows the layout of the various connection components.

/\ WARNING

Observe the "Regulations for the instaliation of power systems with rated voltages under
1000 V" (VDE 0100).

¢ Connection of protective earth conductor .
Connect the protective earth conductor to the earth screw on the rear of the controller (see Figure 2-1).
Where power is being taken from a 115 or 230 V AC mains supply, the protective earth can also be connect-
ed via the three-pin plug. The controller reference line and the protective earth may be connected (earthed
extra-low voltage).

N\ WARNING

Disconnecting the protective earth while the controller is powered up can make the controler
potentially dangerous. Do not disconnect the protective earth.
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* Power supply connection
Power to the controller is supplied via a three-pin plug (IEC 320/V DIN 49457 A) on 115 and 230 V AC

systems, or by a special two-pole plug (polarity irrelevant) on 24 V AC/DC systems. Power plugs are supplied
with the controller.

/\ WARNING

Disconnect the power supply and set the voltage selection switch (see Figure 2-1) accordingly.
Observe the mains supply data shown on either the nameplate or voltage selection switch
{115/230 V AC), or the voltage plate (24 V AC/DC).
Feed power cables into the vicinity of the controller via a miniature circuit breaker {fire
protection to IEC 66E (sec) 22/DIN VDE 0411 Part 100). When connected to an unprotected
power supply, the controller must be supplied via a circuit breaker. The circuit breaker is not
* required if one already exists (< 30 Vrms or < 42.4 V DC and current < 8 A, or supply not
exceeding 150 VA under any circumstances, or circuits with a 150 VA fuse). No circuit breaker
is required if the 24 V AC/DC power supply unit is fitted with a 4 A fuse (35 V DC) (T must be
at least 3.15 A).

o Connection of measuring and signal lines

Process signals are connected by means of piug-in terminal blocks that can accommodate cables of up to
1.5 mm2 (AWG 14) cross-section.

... Standard controller Siot 1 14 and 10-pole
. Option modules Slots 2 and 3 4-pole

_ Slots 5 and 6 5-pole
. Interface relays "Slots" 7 and 8 3 and B-pole

* Slots 1-8 must be marked on circuit diagrams and terminal biocks.
- Measuring lines shouid be laid separately from power. cables because of the danger of interference. If this is not

~ possible, or if correct functioning of the instruments cannot be guaranteed because of interferences on the

measuring lines resulting from the plant design, the cables must be screened.

The screen must be earthed separately at either the protective earth of the controller, or on one of the
reference line terminals, depending from which reference line the interference comes. If connected to the
protective earth, the screen should only be connected at one end to the controiler to prevent creation of an
earth loop.

The SIPART DR22 is designed with a large EMC to ensure interference free operation.” To maintain a high
degree of reliability, we recommend that all inductances (eg. relays, motors, contactors) in the vicinity of, or that
are connected to the controller, be connected to suitable suppressors (eg. RC combinations).
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8 Earth screw

1
1 Protective earth contact
2 SiotB
4BA 24 V BA13 to BA16
: 2BA relay BA13, BA14
5BE BE10 to BE14
y-hold AA4
3 Slots ’
4BA 24 V BAZ to BA12
2BA relay BA9, BA 10
; SBE BE5 to BEQ
2l 4 Siot1
@ Main board
= AE1 10 AE3 (V)
P AA1 to AA3
a BE1 to BE4 _
e BA1 to BAS 24 v
- L+, M
* 5 Slot2
= AE4 (WU, R, P, T)
b 6 Slot 3
= AES (WU, R, PT)
@ 7 Slot 4
» SES
.

8 - DIN rail

10 Voltage selection switch
11 Mains plug

7 6 5 4 12 Power supply unit

Figure 2-1 Rear view of controller

& Connection of serial interface and bus driver

The bus side of the driver is connected to the controller by a ribbon cable attached to a 9-way subminiature
D-plug (x1). Parallel interfaces can therefore be implemented cheaply.

V.28 point-to-point connections are established by a 9-way round cable socket connector.

A round cable attached to a 25-way subminiature D-plug provides a screw-in connection for the point-ta-point
side of the bus driver to the remote systemn. D-plugs are not supplied with the modules.

Power for the bus driver is supplied via a 10-way terminal block (x2). Jumpers on the 10-way block (and also
on an additional 8-way block (x3) allow the supply to be configured as required. The 8-way block x3 is con-
nected in parallel to the 25-way jack x4, which allows the remote system to be connected 1o x3 if necessary.
The 10-way and 8-way terminal blocks are supplied with the driver.
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Remote sysiem
n— :

V. 28 Poimt-1io-Point
SIPART DR 20/22 51 o35 - < 50m —f
"l /2 -way )
[ LY.
SES
J 'a H H N—
n 5] < —  SIPART bus driver  [— 2 pae
e x1
6 DR 2803-8A > < — x4 ®)
] e 25-way
RV EL H 150 0@
. : C73451-A347-B202 |. ana V.28 <50 m
SIPART DR 20/22 to L > , or Paint-to-Paint
: Sipart bus ITY =< 1500 m
32 = 500 m x2 xa" -‘t W, )
-[ L Terminals “ Terminals J
SES :l - * {
— +24 V Supply and  Jumper seltings
_l jumper selings
6 DR 2803-8A
Figure 2-2  SES and bus driver interfaces
8-way D-plug for round cable (soldered) C73451-A347-D39
8-way D-plug for ribbon cable (ipcd) C73451-A347-D36
25-way D-plug for round cable (soldered) C73451-A347-D38
Recommended cables
10 core ribbon cable AWG 26 Fli-y10x1x0,14
core unscreened round cable JE-LiYY 4x1x0.5 BdSi

e Zero-volt system

On the process side, the SIPART DR22 controller has just one G V conductor {reference iine, M). This is
connected 1o the standard unit at terminals 1/1 and 1/2. if necessary, additional proprietary terminals can be
snapped onto the DIN rail on the power pack. The controller uses a continucus reference for both inputs and
outputs. All process signals relate to this point. '

This reference line is also connected to vacant terminai modules. These should only be used when practically

o input current passes across ground (eg. see Figure 2-12, 14L).

The power supply and process signéis are ele_c_t_f_ically isolated from each other. SIPART DR22 controllers do
“not need o be interconnected when controlling individual control loops. Where control loops are intercon-
nected, all the controllers’ reference lines must be connected either to a common termination or to a con-

tinuous ground bar with a large cross-section. One, and only one, reference line at the common termination
may be connected to the plant protective earth conductor. '

Analogue signals between controllers use only a 0/4 to 20 mA signal. These are interpreted as 4-way signals

(differential amplifier with potential isolation), so voltage dips on ground are not interpreted as errors (see
Figures 2-23 to 2-29).

The signal-to-noise ratio on digital signals is so large that voltage dips on the ground bar can be ignored.
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2.2.1 Block diagram

Front moduie
e t i
— S5 S10 ! 520 S69
+ @ - r—
aer 1| v 1 hy — \’ AEM: 3] Standard settings SLEN B = 112 @ AAl
= @— 1na m— u t FEY S0 to S4 [
l | I $6 s ' Analogue inputs S70
@ 1z m— gy agza ! S16 8510821 | 4y m
‘ aez || | -— L - - —e 1113 @ AA2
- @—C 121 = u ' FE2| Configuration slots I
' I I s7 st2 ! 521 586 822, 523 S71
2 124 =y ' o :
FY=-I I | 1 — \’ AL3A Sl Digital inputs 27 Y —= 114 @ AA3
- Qi 1723 u : FE3 524 10 548 1
: Setpoint control 576 508
4 : 549 to 853 5V
{ S13 1 /
\ ! Control algorithm 24V !
AE4A s18
AE4 IC \’ : Fg»;— 5§54 10 560 |+ “‘T 174 I>—QI) BA1
! Y switchover = = 5 O 2
: as drawn for 561 to 566 | P 1
Options Siot 2 1 54 =0 freely Y display — —T w >0 3
™ : configurable 567, 568 | | -, Pl .
@< 314 s14 : when $4 = 1 Analogue outputs N ‘)_?
1 1 H S69 10 §75 |- —. iy O 5
O— 33 .‘f W aesal 819 | piai 1 1 1
ags |1 ' »{ Digital outputs | - >o
— ae ' FES/E 576 to 593 [ 1 i °
O T R N — P ¥
q_( 31 Limit monitors [ 1 e 11 7
594 to 598 ] . .
e = 11 D Bas
v Restarl conditions
S99, S100
5V Serial interface o5 L
i ™
BE1 O—C 1115 I__ 524...546 5101 to 5107 o4
11
2 @—C 116 = 63
11 1 B2
3 @—C 117 w-— -
T 7 61
el
BE4 1/1g =— >
l I Options
™
b+ @Q—C 13 7 I AN 5/5
11
M Q- 12 54
11 1 I 57
M @—C 1n 52
| 53 " 51
— i
& L o e L]
1 1 1 -+ 24V $101 ... 85107
B = > sy
o—C pPE F m— P -1

6DR2200-4 24 V UC
6DR2200-5 115/230 V AC swiichable

Figure 2-3 SIPART DR22 Block diagram

125



2.2.2 Standard controller wiring diagrams
* Power supply

Note: : _
Disconnect the power supply and set the voltage selection switch (see Figure 2-1) to the voltage required.

- - 6DR2200-5 (115/230 V AC, switchable)

Three-pin plug [EC 320 IV

DIN 48457 A
230 115
line fuse acc. to ,-‘\ —I
ENGT010 part 1 {
T1A per cantroller © max. 150VA L —» + 24V
L —1 5 ;
1 N1 —» + 5V
PEI = [ Uner
l = —
L N PE vy R DR 22
Other consumers in the <  6DR2200-5
115 0r 230V AC same controf loop; use larger
: fuse if necessary

Alternative

B Figure 2-4 115/230 V AC power supply wiring diagram

- - - 6DR2200-4 (24V AC/DC)
2-way special plug
) Any poiarity
line fuse acc. to :
EN61010 part 1
T3,15 A per controller gﬁ’jﬂ %%\(,A
'  S— iE o - 4 24V
e — (-] L + 5V
— [ Urer
» | + —!
24V UC, . Y =
S Other consumers in the DR 22 .
same control loop; use targer 1 6DR2200-4
fuse if necessary =

Figure 2-5 24 V AC/DC power supply wiring diagram
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e AE1 to AE3

~ Wiring diagram

u 1
4L 2L
+Uy
Uy
N ‘! AE1 | AE2 | AE3
) 1 - L+ “@— -
————— AE+
AE- AE— - T i AE+ o= 1720 | 1722 | 1/24
- I | - I I AE-@—< 119 | 1721 | 1/23
y iy | *
Ll L L M < 11
— L.J
See 2.2.4 for more details Set 0/4 to 20 mA with S5 to S7
1) Potential load impedance from additional controtlers
Figure 2-6 AE1 to AE3 U or I wiring diagram
- Jumper settings
! AE3 AE2 AE1 |
WAGV 1 VARV T VAoV T
Factory setting I {0 to 20 mA)
Plug-in user
program memory
C73431-A3001-B11 :l
n_' Main circuit board
D:[U::D C73451-A3007-L10

Figure 2-7 AE1 to AE3 jumper settings
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e BE1 to BE4

L+r1

—I—?—c 1/3
BE1 @|>—<:1/15

- J 4

Figure 2-8 BE1 to BE4 wiring diagram
o AA1to AA3 -

112 >0 aAa1
/4 ... 20 mA

. [}
113 >0 aAA? ———nee]
1114 > aa3

1/1I)-J@_“I‘ -
1 v

Figure 2-9 AA1 to AA3 wiring diagram

© o BA1to BAB

1/41)—? BA1
1/5 t)_?
16 @

P 1
17 ¢
1/8 l)—e' ¢
1/9 )—Q)I
1/10 ILQI

1M I)—IIDBAB

mm
1 v

Figure 2-10 BA1 to BA4 wiring diagram

~N o s N

e L+ (auxiliary voltage output)
e

13 e
1/2 L@

1 IM
113!

—1

v BE2 &—C1/186
—— or 1 ?

| BE3I ‘ .

<45V BE4 Gl)—(lma

0

117

1/1

= 900 Q

z 19V
= 30 mA

=20V

u l = 100 mA

|
I

Figure.2-11 L+ connection
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Select function with S24 to 838
Select logic with S39 to 546

Select function with 573 to S75
Select 0/4 to 20mA  with S69 to §71

Select function with S76 to $85
Select logic _with 586 to 893




2.2.3 Wiring of option modules

¢ 6DR2800-8J (U or 1 input)

For AE4 in slot 2 with S8 and

Select measuring range 0 to 1 V/10 V/20 mA or
0.2 V/i2 V/i4 mA 1o 1 V10 V/20 mA

For AE5 in slot 3 with S9
1] 14L 2L
L+ 1 VGV
Un *=20r*=3 + g!,:lc 13 xt x5 Gxﬁ
Uy — — g
+ *, —
—C % -—)-—@—( /4 1 __).__....._..@_(*[4 + 5
11 1 1| I 2.9 0
0—C '——%—( x5 —(*3 i -
— *,2 —C *IZ — *,2 h
e— 0—C %y M oo—<ny i 4L {0 &
| -} T el
M — nih — X7 xB @ %
—< n @ E 17 o500 ro—<n 1V 10
N 6DR2800-8)
Y =t L
0/2..10V  0/02..1V 0/4 .. 20 mA 1) Poienbal load impedance from additional controllers
X5=x6M10V x4=x51V X4 =x51 V 2) x7, xB, x9 omitled with circuil board C73451-A3000-1.106
(x8 =x9) (x7 =x8) (X7 =xB)

Factory setting 1 V x4 =x5 (und x7 =x8)
Figure 2-12 Wiring of U/l module 6DR2800-8J

{Resistance input)

¢ G6DR2800-8R
AE4 in slot 2; S8 =0ort
AES5 in slot 3; S9 = 0or1
-~ Wiring
I R
*~20or*=3 for potentiometer with
or ;=5 mA
r—-|
| =
Un AR %
1 I I
1

S1=2000Q

Figure 2-13 Wiring of R module 6DR2800-8R

- 'Calibration
1.  Set sliding switch $1 according to measuring range
2.

value or 4 mA.
3.

6DR2800-8R Uner
+24 ¥
A
+
Tlgw‘l‘kj Ik .9,9 2a3| |332
I 51

_ T—

max+ 20mA 1k 500§ 2008

Factory setting 81 = 200 Q

Set Re using . display, or set analogue output to full-scale value or 20 mA.

Set Rp using® 04 display, or set analogue ouiput (depending on the configuration) to start-of-scale
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® 6DR2800-8P  Pt100 Input
AE4 in slot 2; S8 =0or1
AES in slot 3; S9=0o0r1
— Wiring
P 4 3L 2L .o_ ooy Urer -
* 'm = AR KLM
=1o0r*=2 ]
Rz = | ~ c 3 AR
*2 —C %2 —C ¥2 —0o 4
i I
8 b——:(m—
R4 R4 R U t
*14 *ia o< %4 —o
t t t A
P00 Pt100 PLI00 + D
D
C1e—<*s = 3 —o—-- Y v
A3 Ryi3
£ _
[ _Je— ™ *1g * 1234567 poq
Ry  Lewd B e Rt Ll £
BC, EF AB, DE AB, DE -L167 Ro
Ra = R Ro= Ria+Ri4-R; Rgp= Ria+R 1 +Ry,
A 3L
U =Us-Up-Ue U =Up-Up-Ug

V- iy (Rie +Ria + Ry +Ro - 2 (R +Rp))
v - im (RLs +Bia + R 1 +Rg — 2R 4 - 2Rp)

v~ im (Ra * Ry +Ro — (RLr + Ro) = Ro)
"'im(E:*RL:)*'RO'RulRO‘RO)

b |

[ T 1|

oL V- im (Ria — v im {Ria — Ro + R4 - RLy)
T U= Ua-Up—-Ug
= v - iy (BLq +Ria + R4 +Rg - 2(Rg))
. =V -im (Rln —Rp+Ry4 +Ryy) ‘
+ Figure 2-14 Wiring of Pt100 module 6DR2800-8P
- Jumper settings
— KLM
il E L NI
aee 2
>0 2] AR s9es 3
LYW
| .g tes 5
*5 a2
°soa Ro
E 4
| | eF c 333381 P I_—_
H sesscese
[I__—[Ebl"_'i 6DR2800-8F
—
Figure 2-15 Jumper settings for Pt100 module 6DR2800-8P
' Factory setting:
1. Set Pt100 switching mode to 21, 3L or 4L 4L BC, EF
2. Get Ryp and Ry from P00 table (DINJEC 751 Oct. 85)
3. Galculale Ry according to wiring configuration (see above) Rg 2 3 4 5 6 7 |Ry=80310Q
4. Set R, jumpers according to Table 2-1 GH GH GH GH GH GH GH |[RtA = -50 °C
5. Calculate AR = Ry — Ry
i i - AR 1 2 3 4 5 AR = 309,95
6. Set jumpers for AR according to Table 2-1 KL LM LM LM LM REE = 850 °C

Calibration
1. Simulate Ry, (with resistances in the case of 2L) using >0« display, or set analogue output

{depending on the configuration) to start-of-scale value or 4 mA. _
2. Simulate Rie using <4 display, or set analogue output to full-scale value or 20 mA.
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Rg(® |+ 2 3 4 5 6 7 | R | 2 3 a s 6 7 AR(@® h 2 3 -4 5
79.3-824|GH GH GH GH GH GH GH [199.3 2024|G GH GH GH GH GH G 184 -196K K K KL KL
81.3-844|GH GH GH GH GH GH G }201.3-2044|G GH GH GH GH G GH 195-208[K LM K KL KL
83.3-864JGH GH GH GH GH G GH {2033 20641G GH GH GH GH G & 206-220|LM K KL K KL
853-8841GH GH GH GH GH G G |20532085|G GH GH GH G GH GH { 21.9-234|LM LM KL K KL
87.3-905|GH GH GH GH G GH GH |2073-2105|G GH GH GH G GH G 230-245)K KL LM K KL
89.3 925|GH GH GH GH G GH G [209.3-2125|G GH GH GH G G GH | 243-2590UM LM K K KL
91.3-945|GH GH GH GH G G GH|2113-2145{G GH GH GH G G G 257 -2741M K LM K KL
93.3-965GH GH GH GH G G G |2123-2154)G GH GH G GH GH GH 270-288{KL KL LM iM KL
94.3-974GH GH GH G GH GH GH [2143-2174{G GH GH G GH GH G 285 -304|LM KL K KL K
96.3-994|GH GH GH G GH GH G |2163-2194[G GH GH G GH G GH | 302-322[KL LM K KL K
983-1014[GH GH GH G GH G GH|[2183-2214[G GHGH G GH G G 313-334K KL LM KL K
1003 -1034|GH GH GH G GH G G }2203-2235/G GH GH G G GH GH | 332-354|LM KL LM KL K
1023-1055|GH GH GH G G GH GH{2223-2256[G GH GH G G GH G 352 -375(KL LM LM KL K
1043-1075|GH GH GH G G GH G {2243 -2275[GGH GH G G G GH | 362-385[LM LM K KL K
1063-1095{GH GH GH G G G GH|2063-2295[G GHGH G G G G 383408KL K KL K K
1083-1115iGH GH GH G & G G |2274-2305/G GH G GH GH GH GH | 405-43.2(K K KL KL LM
109.4 -1125|GH GH 6 GH GH GH GH [2294 2325|G GH G GH GH GH G 427-455|K LM KL KL LM
1114-1145|GH GH G GH GH GH G [2314-2345|G GH G GH GH G GH | 450-479[KL KL M KL LM
1134-1165[GH GH G GH GH G GH|[2334-2365|G GH G GH GH G G 47.3-504 LM KL K KL LM
1154 -1185|GH GH G GH GH G G }2354-2386|G GH G GH G GH GH | 485-517[K K KL K K
1174-1206|GH GH G GH G GH GH|[2374-2406[G GH G GH G GH G 512546 KL KL LM K
1194 -1226|GH GH G GH G GH G 2394 -2426|G GH G GH G G GH | 543-57.8HM KL KL LM K
1214-12461GH GH G GH G G GH|2414-2448|[G GH G GH G G G 56.6 60.3LM K K KL LM
1234 -1266JGH GH G GH G G G |2424-2455G GH G G GH GH GH | 596 -635|M {M KL K K
1244-1275|GH GH G G GH GH GH 2444 -2375{G GH G G GH GH G 62.4 665]LM K LM KL LM
1264-1295|GH GH G G GH GH G [2464-2495|G GH G G GH G GH | 656-69.9[LM LM LM KL LM
1284-1315|GH GH G G GH G GH|2484-2515[GGH G G GH G G 69.4 -73.9|LM KL KL K LM
1804-1335|GH GH G G GH G G {2504-2538|G GH G G G GH GH | 71.9-765KL K KL K LM
1324 1356/GH GH G G G GH GH|2524-2556[G GH G G G GH G 750 79.9L KL K LM K
1344-13761GH GH G G G GH G §2544-2576iG GH G G G G GH 78.2-833K M KL LM K
1364-1396GH GH G G G G GH|2564-2586|GGH G G G G G 82.8 882 LM LM KL LM K
1384-1416/GH GH G G G G G |2583-2614)G G GH GH GH GH G 87.0-927 KL KL LM iM K
1403 -1434[GH G GH GH GH GH G |2603-2634}G G GH GH GH G GH | 882-04.0KL K KL LM LM
1423-1454[GH G GH GH GH G GH [2623-2654{G G GH GH GH G G 927 -987 KL LM KL LM LM
1443 -1474|GH G GH GH GH G G 26423-2675[G G GH GH G GH GH | 948-1010K K KL K LM
1463-1495/GH G GH GH G GH GH 2663 -2695|G G GH GH G GH G 993 -1058fiM K KL K LM
1483-1515jGH G GH GH G GH G [2683-2715|G G GH GH G G GH ]1054-1123)LM LM KL K LM
150.3-1535[GH G GH GH G G GH|2703-2735/G G GH GH G G G [1107-1179(KL KL LM K LM
1523-1555[GH G GH GH G G G |2713-2744|6 G GH G GH GH GH |1153-1228KL LM K K K
1533-1564|GH G GH G GH GH GH |2733-2764|G G GH G GH GH G 1215-1295|LM K KL EM LM
1553-15841GH G GH G GH GH G (2753 -2784|G G GH G GH G GH [1264-1347|LM KL K M K
157.3-1604{GH G GH G GH G GH|[2773-2804IG G GH G GH G G |[1338-1428[KL KL LM LM LM
1593-1624JGH G GH G GH G G (279328256 G GH G G GH GH [1383-147.3[K KL LM LM K
161.3-164.5[GH G GH G G GH GH[2813-2845[G G GH G G GH G }146.1-1556[LM KL LM LM K
1633-1665GH G GH G G GHM G (2833 -2865/G G GH G G G GH [1545-1846{KL K K IM XK
1653-1685GH G GH G G G GH{2853-2885(G G GH G G G G [1578-1681]K KL K K LM
167.3-1705GH G GH G G G G {2864-2895(G G G GH GH GH GH [1655-1763|LM KL K K LM
1684 1716|GH G G GH GH GH GH[28B4-2015|G G G GH GH GH G [1689-1709(KL LM K LM K
1704-1735/GH G G GH GH GH G (2904 2935[G G G GH GH G GH [1768-1884K KL LM K LM
1724-1755/GH G G GH GH G GH|[2924-2955/G G G GH GH G G [1844-19640LM KL LM K LM
1744-1775/GH G G GH GH G G [2944-2976|G G G GH G GH GH |1945-2072[KL LM LM LM K
1764 -1786[GH G G GH G GH GH|[2064-2906}G € G GH G GH G |2030-2162fM KL K LM LM
1784-1816[GH G G GH G GH G [2984301B[G G G GH G G GH [2139-2278K KL LM LM iM
1804-1836[GH G G GH G G GHf3004-3036|G G G GHG G G |2195-2339KL IM K K im
1824-1856GH G G GH G G G |3014-3045|G G G G GH GH GH |2306-2458KL K KM K LM
1834-1865GH G G G GH GH GH|3034-3065|G G G G GH GH G ]2438-2597fKL LM LM K LM
1854-1885GH G G G GH GH G |30543085|G G G G GH G GH [2547-2713[KL K K LM LM
1874-1905(GH G G G GH G GH|3074-3105[G G G G GH G G |[28675-2850[KL LM K LM LM
1894-1925GH G G G GH G G (3094 -3126[GG G G G GH GH [278.0-2961|KL K LM LM LM
1M4-146GHE G G G GHGH[3MM4-3146|GEG G 6 G GH G [2004-3104[KL LM LM LM LM
1934-1866GH G G G G GH G |3134-3168[G G G G G G GH
1954 1986jGH G G G G G GH|3154-3186jG G G G G G G
1974-20061GH G G G G G G

A single character means that only one jumper pole should be atiached.
Table 2-1 Jumper settings for start-of-scale value (Ro) and measuring range AR of Pt100 module
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® 6DR2800-8T Thermocouple input and mV transmitter)

AE4 in slot 2; S8 =0or1
AES in siot 3 S99 =0or1
- ‘Wiring

T

. _ L - +10V + X = 100 % JLI -
*=20r*=3 -10 —] Ix—» 0%
) 10M .
+

> [— >

I i I —w
_ Us _
I I*/2 I norM +Uper P - 05..32mV et
- Al

Ry ' ABC

| 5

@—<™n 1 . 4
[ R (0°C) 5

. M M “Uger
' i im l_ i im l _

" Figure 2-16 Wiring of thermocouple module 6DR2800-8T

\J Type

.~ Al common types of thermocouple and mV sources can be connected to this module. As the low drift input
amplifier possesses a very high common mode rejection, a low-frequency AC or DC voltage of up to + 10 V
may occur between the transmitter and controller reference line. This means that where two SIPART DR22
are fitted with thermocouple inputs, and the controllers are connected to one another via the reference line,
unisolated (surface welded, undefined earth) thermocouples can also be connected. If this is not the case, we
recommend that in order to prevent undefined common mode voltages, pin 3 be connected to reference line
M (terminal- 1/1 on the standard controller). Electrical isolation is then achieved via the power supply.

- Trimming with an mV transmitter can also be performed using this circuit. ' -

- Jumper settings

ABC
0512481632
il g : oolc:scnoP :::;
>0« |2 ..."":8 UgImV] see3 AU :
. s (XY W
&4 x2O% L fees
2~ _ e
. | | oo x = 160 % +_:: E.:‘R-S JType T I
K,T,U
| IR Jb 6DR2800-8T
‘Factory setting JType | KT U
TR 0%
Ug value 05+1+2+4+8+16+32mV
Up=-63.5 mV
U, polarity N=0 Uo<o0 .
AU 1 2 3 4 5 AU=34 mv
A AB BC BC BC
NORM

Figure 2-17 Jumper settings for thermocouple module 8DR2800-8T
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1. Set jumpers for internal cold junction according to type of thermocouple J (DIN 43710/EC 584). With

o

types B and E, mV transmitters and an external cold junction: attach one jumper pole to E.
2. Determine response in event of thermocouple breakage JY : - | | indicates that x = 0 %, +_
Xx->100 %
3. Reter to thermocouple table {DIN 43710 or DIN {EC 584) for values of Uis and Us.
4. Calculate Ug according to location of cold junction: internal 0 °C: -~ Ug = Ui
external {B: S Up = Ua—Ug

mV transmitter: Up = Ua

5. Set appropriate jumpers to value of Ug, 0.5+1+2+4+8+16+32mV. If a voltage is not required, only .
attach one jumper pole.

Set jumpers for Ug polarity: Ug = 0, jumper 0 = P; Up < 0, jumper 0 = N
6. Calculate AU = Ug — Ui
7. Set jumpers for AU according to Table 2-2.
8. If actual physical values are to be displayed, parameterise the thermocouple lineariser (see 1.4.4, Figures

1-27 to 1-41).
AU (mV) 1 2 3 4 5
- Calibration 97-103|AB AB A BC AB
10.1 -10.7 | AB A AB BC AB
. 1. Set jumper to TEST position. 106 -11.2 | A AB AB BC AB
{ 2. Supply Up from mV transmitter using 0 dispiay, or 110-117§AB AB BC AB  AB
set analogue output (depending on the configuration) to T5-1201AB A A A BC
11.8 124 | A AB AB BC A
start-of-scale value or 4 mA. _ _ _ 12.2 130 | AB AB BC A AB
3. Supply Up and AU from mV transmitter using - dis- 1271331 A AB A BC AB
play, or set analogue output to full-scale value or 20 mA. 13.2-139 | AB A  BC AB AB
13.8-146 | A AB BC AB AB
: 14.4 -15.0 [ A AB A BC A
Operation : 14.80 157 | AB A BC A AB
. . . 15.5 -16.4 | AB AB AB ' BC BC
Set jumper to NORM position for thermocouples using an 6.1 -17.1 | AB 8C A AB AB
internal cold junction. 16.7-17.3 | A A A BC AB
17.1 181 | AB BC AB A A
Leave jumper on TEST for thermocouples using external 180-1921AB  AB BC AB  BC
s V iransmitters. 18.9 -20.0 | BC AB AB AB A
compensation and m 196 -20.6 | A BC AB AB A
203213 | AB BC A A A
21.2-225{ AB AB BC BC A
220-232 | BC AB A AB A
23.0 -24.2 | BC A AB AB A
239-249 | A BC A AB A
24.5-26.0 | AB BC AB BC A
25.8 275 | BC AB AB BC AB
273290 | AB BC BC AB A
284 -302 1 BC AB BC AB AB
30.1-316 | A BC AB A BC
31.4 -33.4 | BC BC AB AB AB
332350 A AB BC BC BC
34.8-369 | BC BC AB A AB
36.8 -39.2 | BC AB BC BC AB
38.4 —40.8 | BC BC AB AB BC
40.5 431 ] AB BC BC BC BC
426452 [ BC BC AB A BC
44.1 -46.6 | BC BC A AB BC
46.2 490 | BC BC BC AB A
48.8 51.4 | BC A BC BC A
50.9 54.1 | BC BC BC BC AB
53.8 -56.9 | BC 8C A BC BC
554 588 } BC BC BC BC A
57.9-61.6 | BC BC BC BC BC

Table 2-2 Jumper settings for measuring span AU of thermocouple modules. A
single character means that only one jumper pole should be attached.
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e 6DR2801-8C (SBE)

BES5t0o9inslot s (S22=2) Select function with S24 to 538
BE10to t4inslot6 (823=2) Seiect logic with S39 to 546

L+| | S .
=< 1/3. . . 24V
] e . 5V
AN &~ |55 BE9 | 65 BEM ==
QO |54 BEB | 64 BE13 >
F —  or e ci)—cl 5/3 BE7 | 6/3 BE12 - —%
TIsv ?_<| 52 BE6 | 672 BEN -
@< | 51 BE5 | 61 BE10 - :
L :
..

AR SH

Figure 2-18 Wiring of 5BE module 6DR2801-8C

¢ 6DR2801-8B 4BA (24 V +1 BE (BLPS))

L+ 1/3

BA9 to BA12inslot5 (S22=1) Select function with 376 to §85
BA13 to BA16 in slot 6 (523=1) | Select logic with S86 to S93
5V .
|/ —
- _T 5/5 BA12 | 6/5 BAi6 l)—(i,v
- —=| 54 BA11 | 64 Bals | @
= | ” s =1 >19v
- "'—T 5/3 BA10 6/3 14 i I r < 30 mA
- ——= | 52 BAS | &2 BA1Z | 0
" | _sn BLPs | 61 BLPS | |>—QI>-—L
24V Leead
o

. . 1
Figure 2-19 Wiring of 4BA (24 V) module 6DR2801-88 ™ "' % T . T

L

¢ 6DR2801-8D (2BA 35 V Relay)

BAS9 and BA10 in slot 5 (S22 = Select function with $76 to S85
BA13 and BA14 in slot 6 © (823 = 3) Select logic with $86 to S93
) )
5/5 6/5
. x14l x15 x16 . » I_"d_l

tplip BA1D BA14
l: | 1 75 VAC __|>._| a_( 5/4 6/4
__ll 2] D HE( N e £ |

x11 T- x18 i 5/6 6/6

x17l x18 x19 - 5/3 6/3
K2 ]- L.
75 VAC K2

- |
_D_B_| 1ai1p BAQ BA13
K2 —D—B—! 5/2 6/2

Factory ‘o I:‘] ‘%\ I
sefting 22R -
= . 68Y
X12=Xx13 6DR2801-8A 6DR2801-8D - 5/1 B/
6DR2801-8A superseded by 6DR2801-8D AC = 35V DC = 35V
= 5A £ 5A
) L. < 150 VA < BOWat 35V
Figure 2-20 Wiring of 2BA (Relay) module 6DR2801-8A and -8D <100Wat 24V
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e BDR2802-8A (Ynholq)

AA4 in Slot 6 only {523 = 4) standard assignment o y
Use 572 select 0/4 to 20 mA

| Tu | Tasay os..20ma
6/5 )—-G -
Rxd I 1 A }| =625 Q2
T T P o I>_?M
—g———] P 613 -
Txd I)_Ol\ Uy20..30V, < 70 mA
T iy 62 I +
L 24 S _L_ . "
- L " [ =19V
- =61 > T f<30m
24V 1 L_Iﬁ

Figure 2-21 Wiring of Yjgg module 6DR2802-8A

1) UH only needs to be connected if the output signal has to be maintained should the controlier's power
supply fail, or if the module is removed for any reason.

2) Up to 900 €, depending on the supply voltage (see 1.5.3, Technical data).
6DR2804-8A (Interface relay 230 V, 4 changeover contacts)
6DR2804-8B (Interface relay 230 V, 2 changeover contacts)

Example: Wiring of S controlier + Ay outputs using 230 V 2 interface relays, 6DR2804-8B.

L I ] M
BA7 »X—@—< 71 | - 7/6 .)—?
+Ay 74 S>p—1
4 | {_] = 33n 3 [|[420V
220 QD -
1/11| . s .)):?;:]
BA8 >o0——< 7/2 I . 7/9 P
-dy 77—
-4 | ,_/J =33n 5 2oV
1”1 220 QD /
M >0—0— 73 7/ > f } < L
I O Y I | | ()

Figure 2-22 Wiring of 230 V interface relay 6DR2804-8

The 230 V 4-relay interface relay (6DR2804-8A) contains 4 relays. Terminals 8/1 to 8/9 must then be wired
accordingly in addition to terminals 7/1 to 7/9.

Note: Observe maximum switching voltage {refer to 1.3.2 if resonance sharpness occurs with phase shift

motors).
AC 280V DC 250V
8A 8A
1250 VA 30Wat 250V

100Wat 24V
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2.2.4 Additional I and U input wiring

® 0/4 10 20 mA signals :
The 49.9 Q input impedance is connected across the input signals AE + and AE- (by jumper settings in the
standard controller in the case of AE1 to AE3, and by external wiring on the option module for AE4 and
AES).
If the signal is still required when the terminal block is disconnected, the 49.9 @ + 0.1 % input impedance
(order no. C73451-A347-B79, remove interface plug) must be connected to the terminals between AE + and
AE-. The internal 49.9 €Q resistance must then be disabled by appropriate jumper settings, or by rewiring.

1VHo vV
20 mA ?
AE+ +
49001 I Bégﬂ@.g @ ——  Set 1V jumper
AE - —3 -
6DR2200

Toptionally T

Figure 2-23 Standard controller AE1 to AE3 inputs showing internal/external 49.9 € resistance

TVov
20 mA ” 20 mA
— AE+ e A CAE+ +
409 Q1) I I I 49.9 Q L——  Set 1V jumper
AE - AE ! -
Qpﬁona“y | 6DR2800-8J

Y C73451-A347-B79

Figure 2-24 AE4, AES5 inputs on option module 6DR2800-8. showing internal/externat 49.9 §) resistance

Un
+ 0/4 to 20 mA AE+

- % + D
9.9 QI —
Il - AE-

1 7 7 I

Figure 2-25 0/4 to 20 mA 4-wire transmitier with potential isolation
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( +Uy

+ 0/4 10 20 mA AE +| K
T 7 + D

Figure 2-26 0/4 to 20 mA 3-wire transmitter with negative polariiy to ground

Uy I

g + b
9.9 () —
0/4 to 20 mA AE-

o

T T T

Figure 2-27 0/4 to 20 mA 3-wire transmitter with positive polarity to ground

410 20 mA

-—

VAR A

Figure 2-28 4 to 20 mA 2-wire transmitter supplied from controller's L +
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Each input amplifier is supplied a differential voltage

- L+ I of 0.2 to 1 V. Controlier 1 also has a 0.2 to 1 V com-
—< mon-mode voltage that is suppressed in this case.
4 BB mMA pp, | ) Several controllers with a total common-mode
1 > 1+ Dy voltage of up to 10 V can be connected in series. As
+ AE I 9.9 | the last controller’s input is connected to earth, its
i _ input impedance is referred to earth (eg. AE1 or AE2
M | of the SIPART DR20).
Ll _LCont'roller 1
As there will be an increased impedance in this case
{maximum permitted common-mode voltage 10 V),
AE + take care not to exceed the maximum impedance
+ > voltage of the transmitter, or, where relevant, the on-
| 9.9 Q | load voltage.
AE-
m 1
I Controller 2
o 7 T
Figure 2-29 4 to 20 mA 2-wire transmitter connected fo two controllers in series and supplied by L + from one
of the controllers
¢ 0/0.2to 1V or 0/2 to 10 V voltages

Uy
+ AE +
— > v >

ul - AE—I .

| T
o S

A A |

Figure 2-30 Wiring of a floating voltage supply

+ Uy

g 1 7 7T

Figure 2-31 Single-pole wiring of a non-floating voltage supply, with negative referred to ground
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P
h

-u I
H . AE+

&r
| Only permissible with
AE jumper sefting for 1 V!

! N T
1 i A

Figure 2-32 Single-pole wiring of a non-floating voltage supply, with positive referred to ground

Note the following with regard to Figures 2-31 and 2-32:
The voitage dip on the ground bar between voltage source and input amplifier appears as a measunng error.
Only use this wiring when ground cables are short, otherwise use the configuration shown in Figure 2-33.

+Uy
+- AE+I
—r + b
- AE—| [
- &> -
|, T

T 7

Figure 2-33 Double-pole wiring of a voltage source with positive referred to ground

l %]
+ AE"'
O + >
u —-——/l -
: AE- S
- & - Controller 1
o>—
My
AE
@ - b
AE- I [ ‘
: @ l Controller 2
| T
-
A j J;

Figure 2-34 Wiring of a non-floating voltage source to two conirollers connected in parallel. The voltage
source is supplied by L + from one of the conirollers, with negative referred to ground.

Note the following with regard to Figures 2-33 and 2-34:
The voltage dip on the ground bar between voltage source and mput amplifier appears as a common-mode
voltage and is suppressed.
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225 Wiring the serial interface and the SIPART bus driver
* GDR2803-8C (V.28 point-to-point serial interface)

Insert in slot 4. Use configuring switches S101 to $107 to establish communications procedure.

—
s ™ T RS232 (= 50 m}
H o 4/2 xd ( Txd
=
ot —
& Common
477
w00 Remole system .
I__ o j00)e«=
$ = |00 1
OOy .
I 0o 43 >—Dd | Rxd
[j = L
] | Comman

Figure 2-35 Wiring and setting on SES module 6DR2803-8C with RS232 point-to-paint

¢ SIPART bus

|

r

RS 232
END/END

FT-
2

SIPA
BY

-
RS 485
g
B

I
|
O

RS 485

+150 R

| =

M |

' Figure 2-36 Setting on SES module 6DR2803-8C with connection to SIPART bus

SES
Txd
2
- >——>SIPART Bus
t(r:&g;r 1 ' = 500 m
-i! RS232 (= 50 m) or Point int
R)_q_m (= 1500 m) oint-to-poin
Uy
Txd | I
2 20 s
- ) »—( i Txd Txd ] ™
Con- Iy (i |
troller 2 ;3) - < C3_'Rxd- Rxd Rxd
Rxd I |—.'.) i
I ] ] see Figures
0 4-41...4-43
tUpyq Remote systemn
2Txd . Bus driver
Y1t C73451-A347-8202
Con- . Common
troller 32

; ~—————— Q-way plug for SIPART bus:
Rxd -for nibbon cable C73451-A347-D36
-for round cable C73451-A347-D3g

Figure 2-37 SIPART bus/SES(6DR2803-8C)/bus driver (C73451-A347-B202)/remote system wiring diagram
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Bus driver C73451-A347-B202 wiring principles and interface to remote system

x4

9-way 1 I_ Txd =5 Txd
plug to ]

| ] .
bus - P i ) V.28

- SIPART bus driver Rxd =3 Rxd

- .

1 .
see 0 - - 7 »—— Common
Figure L 1 x2 x3 Common_l <50m 8

R Remote system

2-37 lel=l=—i—fal=l=l=l=] ——f === ===~} t4 _

1234567891012345678\

ﬁ-ﬁ S R o osese

+24 V

Power supply unit, e.g. 6DR2900- SBA

P

[

N L

Bild 2-38 RS232 point-to-point via SES 6DR2803-8C to remote system with isolation between
SIPART bus and remote system

x4

9-way 1 l @ Ve l_1 B
pugto | Txd 0/20 mA §z” I Rxd
bus - 21 —-—

. SIPART bus driver : -

. xi

C73451-A347-B202

- g )—(—+- _/Lm

1 A P | 020 md T "
see 10—
Figure 9 [_ x2 %3
2-37 = 1500 m

o=l L..... e ===l ==l Dl el =] = §

12 3 4 5 6 7 8 910 1 2 3 4 5 6 7 8 Remote system

8 ﬁ TUTUTTY Db YY) 25wy g or cound catio

C73451-A347-D38
+24 V

Power supply unit, e.g. 6DR2900-8BA

ot

N L

Figure 2-398 TTY to remote system with isolation between SIPART bus and remote system via
SES 6DR2803-8C. Txd of remote system is an active current source.
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x4

S-way l | +
1 e
plug to T (o), Txr i RIS EZ o K,E(d
- 21 ————op
: SIPART bus driver 1
L

bus
x1 C73451-A347-8202 % 122 * >|/{ @d
seo Figurd " Rxd ]”’ EQ 20 m -
x3 I 1

237 QL x2 L
: === f=l= —l-l—l—l—-l—l—l—l-l—l—l-l—l\

1 2 3 4 5 6 7 8 910 1 4 5 8 Remote systern

[ﬁ:ﬁ' § 'D;IKH 1SS0S 001 FE—_—

<1500 m

C73451-A347-D38

24 V v +24V

Power supply unit, e.g. 6DR2900-8BA

L

N L

Figure 2-40 TTY to remote system with isolation between SIPART bus and remote system via
SES 6DR2803-8C. Txd of remote system is a passive switch.
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3 Operation

The SIPART DR22 controller has three principal modes of operation:
® Process operation
® Parameterisation
®  Configuring

The controis and displays on the front fascia are assigned different functions during pafameterisation- and config-
uring compared with the process operation mode.

Figure 3-1 see fold-out page at end of manual for an overview of controls and displays. |

3.1 Process operation

The layout and colour of controls, displays and the front fascia itself should make operahon of the SIPART
DR22 in this mode clear and simple: :

Red is the colour of the controlled variable:

The red 4-digit digital display (16) and the vertical LED bargraph (17) indicate the current value of the contmlled
variable.

Green is the colour of the setpoint: ' '
The green 4-digit digital display (19) and LED bargraph (18) indicate the setpoint. The green’localremote
pushbutton (2} is used to switch between local and remote setpoints. The local setpoint can be adjusted by the

green + Aw pushbuttons (6). The green Local LED (1) indicates operation with the local setpoint. The C LED (3)
also lights up green if the CB control signal is missing.

Yellow is the colour of the manipulated variable:

The yellow H/A pushbutton is used to alternate between manual and automatic mode. During manual mode ihe
yellow Manual LED (8) either flashes or remains steady. The yellow y-remote LED (10) indicales remote access
to the manipulated variable, ie. tracking, safety or blocking mode. The yellow % Ay pushbuttons (13) allow the
manipulated variable, which is normally displayed in the yellow digital dispiay (14), to be modified during manual

operation. The yellow +Ay LED (15) displays the incremental direction for S controllers, irrespective of the
current mode of operation.

Limit viplations are indicated by the Alarm LEDs (5) and {7). The Adaptation LED (4) indicates how far para-

meter optimisation has progressed during the adaptation process. Again, this may be indicated by either a
flashing or a steady light.

The selector pushbutton (12) is used to toggle the display and setpoint pushbutions on dual-loop controllers.
This pushbutton can also be used on single-loop controllers to switch displays to indicate other setpoints and
alarm values. The associated Controller LED (11) indicates the current status.

The labei (20} can be removed. Use a pointed tool 1o open the plexiglass cover and remove the label. Behind it
you will see a screw which fixes the front module to the controlter. This can be removed to allow access during
maintenance (see chapter 5). ’
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3.2 Parameterisation

Parameterisation, including the parameter preselection process (see Figure 3-2) onPA-AdAP-StrU (on-line
parameterisation-adaptation-configuring presets), takes place on-ing; in other words, the controller continues
in its most recent mode of operation. The analogue x (17) and w (18) displays continue to reflect what is
actually happening in the process, so the reaction of the control loop to changes to various parameters can
still be observed. The Local and Manual LEDs (1} and (8), and the Alarm LEDs A1 to A4, indicate the actual
state of the process. The localiremote pushbutton (2) becomes an “Exit" pushbutton, and the associated C-
LED {3) indicates Exit stand-by; whenever the LED flashes, pressing the Exit pushbution causes the controller
to exit the current mode and return to the next higher one. '

The *Aw pushbuttons (6) are used to modify the variable shown in the digital w display (mode name or para-
meter value). : :

The automatic/manual pushbutton (9) becomes an “Enter” pushbutton, and the associated y-remote LED (10)
~indicates Enter stand-by; whenever the LED flashes, pressing the Enter pushbutton causes the controller to
~ pass from the current mode to the next lower one. With the exception of AAP mode (see section 3.3), the
digital x display continues to show the value of the controlled variable x. The +Ay pushbuttons are used to
select the name of the parameter shown in the y display.

Pressing and holding the selector pushbutton (12) in dual-loop control causes any remaining process variable
displays to be switched over to the inactive controller. Any extension to the switchover cycle (S98) is sup-
“pressed. This switchover does not effect discrepancy signalling on the LEDs Controller I'Controfler 11. Values
‘and statuses from the inactive controller (the controller whose LED is not on or flashing) are displayed while the
“selector pushbutton is held down. ' ‘ _

Parameters with a wide range of values can be adjusted quickly in onPA and AJAP parameterisation modes. _
First select the direction with one of the Aw pushbuttons, and then start scanning by pressing the other Aw
pushbutton as well. ' : - o ~

" if the BLPS control signal is on, parameterisation 'érid'cdnﬂgur'ing are inhibited. noPS appears in the w and y
- displays when the selector pushbutton is pressed. ‘ SRS

If the control signal BLS is on, configuring is inhibité_d. In this case StrU is masked out during parameter pre-
“selection mode. _ B
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3.2.1 Parameterisation preselection mode

e

Operation and monitoring

Process operation mode, see 3.1

. BLPS =0 =
Exit push- Press selector pushbuiton BLPS =1
button (2) (12) until ¥} (after
» about 5 secs.)
"PS" in no in w display
1) y display flashes PS in y display
- i 55 Enter pushbutton
,\K. : S (9) E )
»| On-line parameters
see 3.2.2
Exit pushbutton (2) ‘
>
Enter push-
button (9) [«
AdAP only displayed i .
when S58 =0 | Adaptation
see 3.2.3
Exit push-
1b
{pution (2) B Parameterisation modes

ress Enter | (9){»

. > oFPA
StrU only displayed
when BLS=0
Exit push-
button {2) APST
> sge 3.31
Configuring preselection menu

1) Automatic return if no enler function executed in parameterisation or configuring mode within 20 secs.

Figure 3-2 Parameterisation preselection mode
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onPA 19

AdAP only when S58 =0
St only when BLS =g,
or no when BL.PS =1

Setpoint w 18

|1 1 gcai LED: current status

2 Exit pushbution #: return 0 process operation mode
| 3 Exit LED: flashing

4 Adaptation LED: off
6.1

17

Contralied variable x
16

14
PS (parameterise/ —1

configure}

Selection onPA-AJAP-StrU

I.m
[1*]

| 8 Manuat LED: current status

Enter pushbutton #: enier parameterisation mode onPA-

re AdAP or configuring preselection
mode

10

Enter LED: flashing

12 Selector pushbutton #: pressing and holding swiiches
process display to inactive

L controlier
11 Controller LEDs: steady or flashing light indicales current
contraller

[13.2 13]
unassigned

Figure 3-3 Parameterisation preselection mode controls and displays
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3.2.2 Parameterisation mode onPA (on-line parameters)

In parameterisation mode onPA, only those parameters whose effect on the process has to be closely cbhserved
are defined. Remaining parameters are defined in configuring mode oFPA.

Local LED: current stalus

1
(2

Parameter value 19

Exit pushbutton #: relurn to parametensation preselection mode
13 Exit LED: flashing

4 Adaptation LED: off
6.1

High-speed modification of parameter value
6.2

Seipointw 18

-8 Manual LED: current sialus
—‘é‘ Enter pushbutton: unassigned
17

10 Enier LED: off .

Selector pushbutton »: pressing and holding swilches

12 process display 1o inactive controlier
Controller LEDs: steady or flashing light indicates current

Controlled
vanable x 16

11 controller
14

Parameter name ——

1FI, vl ... P09,

P10

flashing

Figure 3-4 Parameterisation mode onPA controls and displays
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Digital display Factory Resolution Dimension Meaning of pararmeter
y X w setting
Range

tFI ofFF, 110 1000 1 128 values per octave s Filter time constant xdl
wil 0.100 to 10.00 5.000 i 1 Derivative action gain

| cPI 0.100 to 100.0 0.100 il 1 Proportional gain
tnl 1.000 to 9984 9984 s Reset fime
tvl oFF, 1.000 to 2992 oFF | 128 values per octave 5 Derivative action time  Parameter set I
AHI 0.Ct0 10.0 0.0 0.1 % Response threshold xdf
Yol Auto, 6.0 to 100.0 Auto 0.1 % Working point P controller
YAI! -10.0t0 110.0 -5.0 0.1 % Lower limit of manipulated variable
YEI se - 10.0t0 110.0 105.0 0.1 % Upper limit of manipulated variable
tFIL % oFF, 1 to 1000 1 128 values per octave s Filter ime constant xdIL
wi (@ 0.100 to0 10.00 5.000 1 Derivative action gain
cPIL © 0.100 to 100.0 0.100 A 1 Proportional gain
tnll : 1.000 to 9984 9984 l s Reset time
Il a ofFF, 1.000 to 2092 oFF | 128 values per cctave ] Derivative action time  Parameter set 1
AHII | g 0.010 10.0 0.0 0.1 % Response threshold xdII
Yoll | &= Auto, 0.0 t0 100.0 Auto 0.1 % Working point P controller
YAII) S -10.0to 110.0 -5.0 0.1 % Lower limit of manipulated variable
YEON | O -10.010 110.0 105.0 0.1 % Upper limit of manipulated variable
dr 0.080 to 8.000 2) 0.80 0.080 s Disptay refresh rate
Y oFF, 1 {0 10004 oFF 4 | 128 values per octave s Positioning time
tA 20 to 600 180 20 ms Min. positional pulse interval
= 20 to 600 180 20 ms Min. positional pulse length
tF1 oFF, 0.1 to 1000 1 128 values per octave [ Filter time constants AE1
4 1 { i
tFs oFF, 0.1 to 1000 1 128 values per octave s Filter time constant AES
ct - 1.999 to 9.999 0 0.001 1 Multiplication constant
c2 - 1.999 to 9.999 0 0.001 1 Multiplication constant
c3 - 1.899 {0 9.999 o 0.001 100 % Addition constant
c4 -1.999 to 9.999 1 0.001 1 Multiplication constant
ch -1.998 10 9.999 0 0.001 100 % Addition constant
c6 -9.991t09.99 0 0.01 1 Muiltiplication constant
PO1 - 1.999 to 9.993 1 0.001 1 Switchable parameters
l d 1 l - i only when S4=1
P1¢ - 1.999 to 5.999 1 0.001 1 Switchable parameters

1) YE=YA

- 2)  Average of cycie times

" Table 3-1 onPA parameter fist

".8.2.3 Parameterisation mode AdAP (adaptation) 3)

This mode only appears in parameter preselection mode when S58 0 (with adaptation). The Enter function can
only be used in this mode when the controller is in manua! (and only when the slave controller is in locai and
automatic mode if adaptation is being performed on a cascade master controller (S1 = 5/6).

During adaptation, the controller is on-line to the process, albeit manually.

Adaptation of dual-loop controllers (cascade, ratio and override controllers) is always performed on the controller
selected by the selector pushbutten (12) during process operation.

In dual-loop control, the remaining process displays can be switched to the inactive controller during process
operation by pressing and holding the selector pushbutton (12). A steady or flashing controller /Il LED indicates
which controller is currently being adapted. With override control (S1 = 7/8), a flashing controfler LED indicates
that the other controller would take over in automatic mode (see section 1.4.4, Table 1-18).

There are 4 different statuses in AJAP mode:

—  Pre adaptation,
During adaptation,
Aborted adaptation,
Post adaptation.

3) Description valid from software version -A05

4) Extension to oFF and 1 s from software version -A07 onwards
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The digital displays and controls have different functions in these various states, though théy all still adhere to
the conirol and operation philosophy of the controller.

Before and after adaptation, the digital displays and controls are used to select and display parameters; in
exactly the same way as the parameterisation and configuring modes onPA and oFPA (see Figure 3-6).

During adaptation, the complete process image as described in section 3.1 is displayed (see Figure 3-7).

if adaptation is aborted, an error message is flashed onto the x and w digital displays. Error messages are
acknowledged by the Enter pushbutton (see Figure 3-7).

e Pre adaptation

The adaptation LED {4) is off, indicating that adaptation can begin. The preset parameter values (tU, dPv, dY)
are displayed first. They must be adjusted according to the required step response. The old parameter values
xx.0, with an indicator Pi or PID, and the new parameter values xx.n, with the indicator Strt AJAP, are displayed
alternately. Parameter control is active (S59=0) if PAST is displayed instead of .0 values. Old and new para-
meters cannot be adjusted.

Adaptation is started by pressing the Enter button (9). This is only possible when the new parameters
*.n are selected and Strt AJAP is displayed.

¢ During adaptation

The adaptation LED (4) flashes to indicate that adaptation is in progress. The process can be monitored using
the displays.

¢ Aborted adaptation

The adaptation LED (4} is off, indicating that following acknowledgement of the error message, adaptation may
begin. Adaptation can be aborted manually or automatically by the error monitoring subroutine.

To abort adaptation' manually, press the Exit button (2). This can be done at any time, and causes the controller
to revert to parameterisation preselection mode. Pressing the Exit button (2) again now switches the controfter

into process operation mode. The controller is in manual mode and the manual manipulated variable can be
adjusted.

Automatic abortion is instigated by the error monitoring subroutine (see Table 3-2). Error messages are
displayed on the digital x and w displays. Error messages are acknowledged by pressing the Enter button (9).
The controller remains in parameterisation mode AdAP, tU is displayed, and the presets can be corrected if
necessary. The adaptation is aborted by the signals N {DDC}, Si and +yBL. Abortion by the serial interface
control signals Ngg (DDC), Sigg, *yBlgg can be prevented by operating in locat mode.

® Post adaptation

The adaptation LED (4) is on, indicating that adaptation is complete. The *.0 (for Pl or PID configurations) and
the new *.n parameters (for PL.1 to 8 and PID.1 to 8 for Pl and PID configurations) can now be used. The
figures following Pl and PID indicate which order control loop was identified. When parameter control is active
{559 = (), the old parameters *.0 are displayed with PAST instead of their ualues.

The old and new parameters can be adjusted, though the new parameters only when parameter control is not
active.

Pressing the Exit button results in transfer of the most recently selected ™.0 or ®.n parameter s to AJAP when
reverting to the parameter preselect ion mode. LED (4) is now off. These parameters remain unchanged when
transferring *.0 unless they have been changed manually. In the case of =.n, the old parameters are overwritien

by the new. The new parameters are then deleted, ie. on re-entering AJAP mode the *n parameters are
replaced by Strt AJAP.

These transferred parameters can first be used on the process once the controller is in automatic mode. Thls
switchover to process operation mode takes place when the Exit button (2) is pressed.

If the Exit pushbutton (2) is pressed when parameter control (*.0 PAST) is active and ™.n is selected, the error
message no AUto is displayed (see Figure 3-5). This indicates that an automatic transfer is not possible. The
*.n parameters and the control variable SG must be saved (see section 1.4.5 Adaptation).
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* Adaptation error messages

Error message { Explanation
digital
x/w display
not not stable at 10 % tU A
StAt from start of adaptation iy — ) Y
=  wait and restart adaptation :,;;j_[:;:::::::::: N
T T I % 1
-10 0 100
no The y step for an S controlier has still not been Check position feedback and drive of
dy performed, after being initiated = final control element
yFL y outside measuring span 0 to 100 % = Ymamm £AY too large or too small
o .
ALL Step response in wrong direction within 30 % tU %y
PASS N S y
= Change control direction(82) | ______ o ___ -
= Control loop undershoots (all-pass loop}, ali- b e X
pass loops not defined amongst loop models T . o > %
too After 30 % tU, x still within starting band 2N
SMAL (A ¥
= U too short x
=  ysteptoosmal l _______________ -
W
LI} T T T > %
-10 0 30 50 100
no Full-scale value stilt not reached at 50 % tU v A y
End =
- =  tUtoo short
= Loop cannot reach full-scale value, eg. integral
action control ioop
= Transient recovery time tgs > 12 h
= o 11t
-100 50 100
Pl‘:,L x outside measuring span 0 to 100 % =  Ymanua 24y too farge or too smal
0
too system time constant too small; ient time 1 5
FASt accurate adaptation not possible (transient recovery time tg5 < 5 5)
ovEr > 10 % overshoot of the transient function ¥
Shot
= Accurate adaptation not possible x
T T T = ot
-100 50 160
n.dde Tracking or DDC mode using control signals =
ModE
8i Safety mode using control signals
ModE
Cancel mode of operation
YbL Direction dependent blocking using control signals =
ModE .
HE Remote manual mode using control signals =
ModE

Table 3-2 Adaptation error messages
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p—

Process Operation Parameter pre-
Mode see 3.1 | selection mode
Select controller AdAP see 3.2.1 S:::
iIf(r)]re ggg::rl)l{er 1] [5__?; | Adaptation follow- utton >
_ . ) ing process YL dto24h
switch controiler 3-2 operation ) : dPv |nEG, PoS
into manual [« 0.5 to 90 %
maode, select re- Repeat
quired working adaptation
point and wait Pi or Pid
for loop to sta- ‘ 1‘ . Strt AdAP
bilise. Filters tF1, Extt
tFII and tF1 to push-
tF5 and position- button
ing time tY must (2) % During adaptation
be parameter- Adaptation (4) flashes
ised. On S con- all process displays visible
trollers, tA, tE
and tY must be
parameterised. Aborted adaptation
LED adaptation (4) off
Caused by
Switch controller g;? Bir?;:;tr?; d adaptation | Manually
into automatic _ ) ] | Error error via Exit
mode, old para- ~ |-} EXt 4Dt [ |message pushbutton
meter set *.0 push- push- | display
hecomes button button §:
effective @) (),
Exit
push-
button [ Post adaptation
ey LED adapiation {4) on

cP.o l Fior Pid |gq

Exit

Sashe : parameters
button [ AH-“]
@B | + Ay t Pushbutton (13)
Switch controller Oid Barameter P_ =
into automatic . set .0 over- _ cr.n ! ~
Exit ritten by ne Exit 2) e
mode, new para- e = wrt en by new g cP.n Pid New
meter set *.n Eﬁfton n2) E:;:; : parameters
becomes effec- : *
tive )5 ) 5 AH.n

Figure 3-5 Parameterisation mode AdAP

1) Enter function only effective in manual mode {during adaptation of cascaded master controller {S1 = 5/6), slave controller in local and
manual).

2) Error message no AlUto
If the new parameter set is selected and parameter control is active, the flashing error message "no AUto” (no aulomatic transfer) will
appear when the Exit pushbutton is pressed. ) ,
Press Enter: the error message is acknowledged; return to parameterisation mode AJAF; parameters derived from the adaptation can be
retained.
Press Exitt  enter parameter preselection mode AJAP; new parameter set ™n deleted. When using .n, returning o parameterisation mode
AJAP causes the message "Strt AJAP" to be oulpul. '
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1 Local LED: current status

Pre adaptation

xx.0 value or PAST 19
xx.n Strt

Post adaptation =

xx.0 value ar PAST ’ _E ®\

Exit pushbutton »: return 10 parameter presgiection mode

2
3__ LED Exit: flashing
4

xx.n valug or ro - - @ Adaptation LED Adaptalion pre adaptaton: off {adaptation readiness)
) A1 O post adaptation: on (adaptation terminated)

Setpoint w 18 6.1

A2 —

© Pre adaptation: unassigned

A3 O SP-w 6.2 Post adaptation: adjusting parameter \{alue
Controfied 17 '
variable x

8
l.—— LED manual: an (manual mode)

Pre adaptation Enter pushbution pre adaptation »:  start adaptation

xx.0 Pt or PID 822;;3?12?“0":

xx.n AdAP 10 LED Enter pre adaptation: flashing, only when xx.n

Post adaptation post adaptation: off

xx.0 Pt or PID 16 Setector pushbutton #: press and hold to display process
xx.n Pl or PID display of unadapied controller

11
—— Controller LEDs: steady or flastung light indicates adapted
contraller

14
Parameter name ——
U, dPv, d, Y, S5G,
wW.0, w.n ... AH.0,
AH.n

13.2 131
Selact name of parameter

Figure 3-6 Controls and displays before and after adaptation in parameterisation mode AJAP

1

. X Local LED: current status
During adaptation

Setpoint w 19
After abort
error messages

2  Exit pushbution #: manually aborl adaptation, return to
parameter preselection mode

3 |ED Exit: flashing

> LED Adaptation during adaptation: flashes
after aboni: off

4
Setpomt w 18 6.1

unassigned

Controlled variable x |7

8
— LED manual: on {manual mode}

] . Enter pushbution during adaptaiion ~: unassigned
During adaptation after abort #: error acknowledgement
Contralied
variable x
After aborierror 45

messages

10
—— LED Enter during adaptation: off
2 after abort: flashes
Selector pushbutton 7:  press and hold 1o display process
dispiay of unadapted cantroller

| 11 _ Controller LEDs: steady or flashing light indicates adapted

Manual mani- 14 controller

© pulated variable | —..
pud ! [ T\, OUT-Y
~

Yu
L 13.2 13.1 _l
unas:signed

Figure 3-7 Controls and displays during adaptation and following abort in parameterisation mode AJAP
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Pre adaptation

Digital display
Factg Dimen- .
w @Y 1 Resolution men Explanation/Comments
Yy | Parameterisation/ X setting sion
display range
W 0.1-24.0 Controlle 0.1 0.1 h Monitoning period
dPv nEG, PoS d variable PoS - - Direction of step Adaptation presets
dy 0.5 - 90.0 X 0.5 0.1 % Amplitude of step '
wW.O 0.100 - 10.00 Y | Pi or Pid 5.000 128 values Previous derivatve action gan when:  Tv = oFF
per octave 1 Tv = oFF
or PASt 1} Previous derivatve action gam parameterisable
vv.n Sint M AdAP - - - Starl adaptation
cP.o 0.100 - 100.0 '} | Pior Pid 0.100 128 values Previous proportional gain when: Tv = oFF
per octave 1 Fv = oFF
or PASL Previous proportional gain parameterisable
cP.n S AdAP - - - Start adaptation
.o 1.000 - 9984 '} | Pior Pid 9984 128 values Previous integral reset time when: Tv = oFF
per octave s Tv # oFF
or PASt 1) Previous wntegral reset time parameterisable
tn.n Strt 1) AdAP - - - Start adaptation
tv.o ofFF 1 Pi or Pid ofFF 128 values Previous derivative action time when: Tv = ofFF
1.000 - 2992 1) per octave s Tv = oFF
or PASt 1 Previous denvative action time parameterisable
tv.n St AdAP - - - Start adaptation
AH.0 0.0 -1000 no G.0 0.1 % Previous response threshold
or PASLT) indication Previous response threshoid parameterisable
AH.n Strt AdAP - - - Start adaptation

1) Cannot be adjusted
2) From software version -A0S

Table 3-3 AdAP parameter list
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Post adaptation

Digital display
Facto Dimen- -
w Y | Resolution , Parameter meaning/Comments
y | Parameterisation/ X setling ston
display range
SG -0.5-105.01) no - - % Variable fo-r parameter control
indication
wv.0 0.100 - 10.00 Pt or Pid 5.000 128 values 1 Previous derivative action gain when:  Tv = ofF
or - per octave ' Tv = oFF
PASt 1) - Previous derivative action gain parameterisable
w.n 5.000 Pid - 128 values 1 New derivalive action gain for PID controller
orno 1) Pid per oclave No PiD facility
cP.o 0.100 - 100.0 Pi or Pid 0.100 128 values 1 Previous proporiional gain when: Tv = oFF
or per octave Tv = oFF
PASt 1) Previous proporiional gain parameterisabie
cP.n 0.100 - 1606.0 2) | Pi ~ 128 values 1 New proportional gain for Pl controller
cP.n | 0.100-100.0 2) | Pid - per octave 1 PiD controlier
or no Pid No PID facility
tn.o 1.000 - 9984 Pi or Pid 9984 128 values s Previous integral reset tme when: Tv = ofFF
or per oclave Tv = oFF
PASt 1) Previous integral resel tme parameterisable
tn.n 1.000 - 9984 2) | Pi - 128 values S New integral reset ume for Pl cantroller
tn.n 1.000 - 9884 2) | Pid - per octave PID controller
orno 1) Pid No PID facility
v.o oFF Pi or Pid oFF 128 values Previous derivative action tme when:  Tv = oFF
‘I 1.000 - 2992 per octave s Tv = oFF
or PASt 1) Previous derivative action time parameterisable
tv.n 1.000 - 2892 2) | Pid - 128 values s New derivative action time for PID controller
tv.n -orno 1) 1 Pid - per octave No PID facility
AH.o 6.0 - 10.0 no 0.0 01 % Previous response threshold
or indication
PASE 1) Previous response threshokd parameterisable
AH.n 6.0-10.0 2) no - 0.1 Yo New response threshold
indication

1) Cannot be adjusted

2) - Can' only be adjusted when parameter control not active

Table 3-3 (cont.) AdAP Parameter list
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3.3  Configuring

Configuring preselection mode is entered by pressing the Enter pushbutton until oFPA is displayed (see Figure
3-8). The controller is then in off-line manual mode, ie. the last manipulated variable from on-fine operation is
retained (with K controllers, with S controllers no increment signals are output). The Ay pushbuttons {13) have
no effect on the manipulated variable, and the control signals N(DDC), Si and +yBL are all disabled. Al
analogue and digital outputs, and the Alarm LEDs A1 to A4, retain their latest values/status. The Manual LED
{8) comes on, and the analogue w display contains a zebra pattern. These both indicate that the controller is
now off-line. When the Exit pushbution (2) is pressed, and the controller reverts to the parameter preselection
or process operation mode, the controller will remains offHine. For reasons of safety, it can only be reactivated
by switching to automatic mode in process operation mode. :

During off-line operation, the analogue x display (17) continues to display the controlled variable x. The Local
LED (2) indicates the current status.

The Local/Remote pushbutton (2) becomes the Exit pushbutton, and the associated C LED (3) means “Ready

to Exit". When the LED flashes, pressing the Exit pushbutton causes the controller to revert to the next higher
mode.

The +Aw pushbuttons (6) are used to change the variable shown in the digital w display (see configuring
modes 3.3.1 to 3.3.9).

The Automatic/Manual pushbutton {9) becomes the Enter pushbution, and the associated y-remote LED (10)

means “Ready to Enter”. When the LED flashes, pressing the Enter pushbutton causes the controller to pass to
. the next lower mode.

The *Ay pushbuttons are used to select the variables that are 1o be displayed in the digital x and y displays
(see configuring modes 3.3.1 to 3.3.9).

Pressing and holding the selector pushbutton (12} in dualHoop control causes any remaining process variable
displays to be switched over to the inactive coniroller. Any exension to the switchover cycle (S98) is
suppressed. This switchover does not affect discrepancy signalling on the LEDs Controller I'Controller II.
Values and statuses from the inactive controller (the controller whose LED is not on or flashing) are displayed
while the selector pushbutton is held down.

Parameters with a wide range of values can be adjusted quickly in oFPA and PAST modes. Similarly,
configuring switch numbers can aiso be changed quickly when the controlier is in SirS mode:

First select the direction with one of the adjustment pushbuttons, and then start scanning by simultanecusly
pressing the other adjustment pushbutton.

If the control signal BLS is on, configuring is -inhibited. In this case StrU is masked out during parameter
preselection mode.

155




3.3.1 Configuring preselection mode

" Parameterisa-
tion prese- Enter Configuring
~ lection mode push- modes
(see 3.2.1) button
- 9) |«
Stru §o: = »1  Off-line parameters
about see 3.3.2
3 secs.

Parameter controi
see 3.3.3

Y

A

onPA | |Exit

push-
button
(2) %

Configuring switches
see 3.3.4

This section oni
appears when 5S4 =1

Define functions
see 3.3.5

Y

Connect functions
see 3.3.6

Y

> Sequence functions
see 3.3.7

Preset functions (factory
> setting for freely
configurable area)

see 3.3.8

All preset (entire con-
trolter reset to factory
settings)
see 3.3.9

4

Figure 3-8 Configuring preselection mode
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oFPA Locat LED: current status
PASt

1
Sis ... "
FdEF 19 Exit pushbutton #: return to parameter preselection mode
FCon 2 :
FPoS 3
FPSt F—Exit LED: flashing
APSH ——
A1 O 4 Adaptation LED: off
6.1
A2 =
. - SP-W Adjustment pushbuttons oFPA....APSt
o Zebra pattern, 18 A3 O O 6.2
’ indicates off-line
= Manual LED: on {manual mode)
|8 Enter pushbutton #: enter selected configuring mode
| 'S
17 9
|10 Enter LED: flashing
Controlled j— I Selaclor pushbution #: press and hotd to display inactive
variable x 16 =] i 12 controller
Lo ife) '
11 Controller LEDs: steady or flashing light indicates current
14 )
PS {parameterise/) —— controlier
configure)

l1—3.2 13:'
unassigned

Figure 3-3 Controls and displays in configuring preselection mode
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3.3.2 Configuring mode oFPA  (off-line parameters)

1 Local LED: current status

Parameter value

B B 2 Exit pushbution #: return to configuring preselection mode oF PA

ol

3 Exit LED: flashing

Qadaptation | tation LED: off

. A1O 4
Zebra pattern, 18 - 6.1
indicates off-line A20O [ High-speed adiustment of parameter value
SP-W .
= A3 O 6.2
Ad QO
Controlled 17 e ‘
yariable X | 8 Manual LED: on {manual mode)

g Enter pushbutton: unassigned

.10 Enter LED: off

84 =0: no

indication 54 = 1: 16 Seleclor pushbutton #: press and hold to display inactive
Function block to controller

which parameter | 11 Controller LEDs: steady or flashing light indicates current
belongs 14 controller

Parameter name

QUT-Y
{flashing) dPI...1E :

13.2 13.1

Parameter selection

Figure 3-10 Controls and displays in configuring mode oFPA

Parameter range
31 594, 595 Assigned to Al to A4 relative to _ Resolution
dE* - dA* = 100 %
4 0 xdl dl maximum
1 xI d1 -110 % to +110 % 1 digit
=6 2 wl dd
0 xdI % R
4 1 xI % -110 % to +110 % 0.1 %
and 2 wl %
6 3 XV d1 maximurn
4 wv d1 -t10% to +110 % 1 digit
5 5 xdIl dii MaximuiIm
to 6 xI1 d*II ~110 % to 110 % 1 digit
9 7 wil a1l
0 8 y
to + ¥ % -110% to +110 % 0.1 %
9 22 xds

Table 3-4  Parameter range and resolution of alarm signals A1 to A4
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Digital display Factory
{ y X w setting Resolution Dimansion Parameter meaning
Parameter range
dPl =TT T to---- ---L T - - Decimal point display I
dAl - 1999 1o 9992 0000 1 digit - Start-of-scale . .
dEl - 1999 to 9999 1000 1 digit . Full-scale Display range display I
dPIl -." " fo---- .- - - -Decimal point display 11
dAll - 1989 to 9999 0000 1 digit - Start-of-scale } . .
dEll - 1999 10 9999 1000 1digit - - Full-scale Display range display It
Al -110to +110 % 5.0 - Alarm 1
A2 1) relative to -5.0 1 digit/0.1% - Alarm 2
A3 dE*-dA* 50 - Alarm 3
A4 2 see Table 3-4 -50 - Alam 4
H1.2| § 0.110 10.0 1 0.1 % Hysteresis alarms A1 and A2
H34| & 0.11010.0 1 0.1 % Hysteresis alarms A3 and A4
(5]
sA | B -0t +110% -5.0 - Lower setpoint limit
SE3} relative to 105.0 1 digit/0.1% - Upper setpoint limit
SH| = dE*-dA* 0.0 - Safety setpoint
Sb see Table 3-6 0.0 - Limiting seipoint for override control
S oFF. 0.1 to 9984 oFF min Selpoint ramp
vA 0.000 to 9.999 0.000 0.001 1 Lower ratio factor
o vE 4 0.000 to 8.999 1.000 0.001 1 Upper ratio factor
v ¥S -10.0t0 110.0 0.0 0.1 % Safety manipulated variable
Y1 0.0 to 100.0 50.0 01 % Manipulated variable . .
Y2 5 0.0 to 100.0 50.0 0.1 % Range y142 n split range
-1.1 -10.0 - Lineariser FE1 vertex at - 10 %
01 0.0 - Lineariser FE1 vertex at 0 %
11 -10t0110% 10.0 1 digit - Lineariser FE1 vertex at 10 %
relative to J 1 "
it dE*-dA* 110.0 or - Lineariser FE1 vertex at 110 % only
-1.3 or -10.0 - Lineariser FE3 vertex at- 10 % 84=0
0.3 -199.910 198.9 % 0.0 01% - Lineariser FE3 vertex at 0 %
1.3 see Table 3-6 10.0 - Lineariser FE3 vertex at 10 %
¢ i
113 : 110.0 - Lineariser FE3 verlex at 110 %
-10°1 FUA -199.9 10 199.9 -10 01 % Lineariser 1 vertex at - 10 %
0 FuU1 -199.9 to 199.9 0 0.1 % Lineariser 1 vertex at 0 %
10 Fu1 -199.9 10 189.9 10 0.1 % Lineariser 1 vertex at 10 %
{ U i i
110 FU1 -189.910 199.9 110 01 Yo Lineariser 1 vertex at 110 %
-10 FU2| -199.9to0 192.9 -10 0.1 % Lineariser 2 vertex at- 10 %
.0 FU2l -189.9to0 199.9 0 0.1 % Lineariser 2 vertex at 0 % only if
10 FU2 -199.9t0 199.9 10 01 % Lineariser 2 vertex at 10 % S4=1
4 ¢ 1 ! i { i
110 FuU2 -199.91t0 199.8 110 041 % Lineariser 2 vertex at 110 %
: : Cormrection computer
PA rE 0.010 to 1.000 1 0.001 1 Lower pressure correction quotient
PE rE 1.000 to 99.99 1 0.001/0.01 1 Upper pressure correction quotient
tA E 0.010 {0 1.000 1 0.001 1 Lower temperature comection quotient
tE = 1.000 to 99.99 1 0.001/0.01 1 Upper temperature corection quotient
1) A1 = A2 2) AB= A 3) SE= SA 4) vE = vA 5 YI=Y2
Table 3-5 oFFPA Parameter List
Parameter range relative to .
S1 -11t011.1 —1.3t011.3 SA, SE, SH Sb dE* — dA* = 100 % Resolution
0 d*l d'l d*1 - —10t0 110 % 1 digit
1 N —
o -
3 d*I d'I - —-10t0 110 % 1 digit
4 % % d*I - -199.91t0 1999 % 01%
5 d*1I d*1 d*II — —101t0 110 % 1 digit
6 % % a1 § - -199.910 1999 % 01%
7 d*'I d* d*'1 d*1L -1010110% 1 digit
8 v y d'1 i ! 1
9 d*1 ' - d - - —10to 110 % 1 digit

~Table 3-6 Range and resolution of display format parameters
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3.3.3 Configuring mode PASt (parameter'control)

Parameter value
Or arror message
/Yo

Zebra pattern,
indicates off-line

Controlled
variable x

Controlled
variable x or
error message
Err

Parameter name
(flashing) vvc,
cP........ Yo0.9

19

18

16

14

1 Local LED: current status
2 Exit pushbution 7:  retum to configuring preselection mode
-3 Exit LED: flashes, also when error messages displayed

4 Adaptation LED: off
6.1

High-speed modification of parameter value
2

8 Manuai LED: on {manual mode)

-9— Enler pushbutton » : return: 1o PASE mode, error correction

| 10 Enger LED: flashing when error message displayed

12 Selector pushbutton # : press and hold to dispiay inactive

controller
11

Controller LEDs: steady or flashing light indicates current
condrolier

113.2

1341

Parameter selection

Figure 3-11 Controls and displays in configuring mode PASt
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Digital display Factory
y X w setting Resolution Dimension Parameter meaning
Parameter range .
we 0.100 - 10.00 5 128 value 1 Derivative action gain
per oktave

cP1 0.1 1 Proportional gain when SG =10 %

cP3 0.1 128 value 1 Proportional gain when 5G = 30 %

cP5 0.1-100 0.1 per oktave 1 Proportional gain when SG =50 %

cP7 0.1 1 Proportional gain when SG =70 %

cP9 01 1 Proportional gain when SG =90 %

tm 2 9984 s Integral reset time when SG = 10 %

n3 o 9984 128 value 5 Integral reset ime when SG = 30 %

tn5 e 1-9984 9984 per oktave s Integral reset time when SG = 50 %

7 | .8 9984 s Integral reset time when SG =70 %

tno g 9984 s Integral reset time when SG =90 %

tvi E ofFF s Derivative action time when SG = 10 %

tv3 o oFF 128 value s Derivative action time when SG =30 %

5 -E oFF,1 - 2992 oFF per oktave s Derivative action time when SG =50 %

v7 o oFF s Derivative action time when SG =70 %

wvg | O oFF s Derivative action time when SG =90 %

AH1 0.0 %R Response threshold when SG=10%
e AH3 0.0 Yo Response threshold when SG=30%
(. AH5 0.0-10.0 0.0 0.1 % Response threshold when SG =50 %
e AH7 0.0 % Response threshold when SG =70 %

AH9 0.0 % Response threshold when SG = 90 %

YO 0.0 % ) Working point P-reg. when SG=10%

Y03 . 0.0 % Working point P-reg. when SG=30%

Y05 Auto, 0.0 - 100.0 0.0 0.1 % Working point P-reg. when SG =50 %

Yo7 0.0 % Working point P-reg. when SG =70 %

Y09 0.0 % Working point P-reg. when SG =90 %

SG: Variable for paramefer control

Table 3-7 PASt Parameter Table

® Error messages:

- tv Emr:
The parameters tv.1 to tv.9 must be either all = off or all  off, otherwise the error message tv Err will be

displayed when the controller attempts to revert to configuring preselection mode after the Exit pushbutton is
pressed.

Press the Enter pushbutton:
The controller reverts o PASt mode and displays parameter tv.1. The error can now be comrected.
Press the Exit pushbutton:

The error message is acknowledged. The controller reverts to conf‘ iguring preselectlon mode and parameters
tv.1 to tv.5 are automatically set to oFF.

- Yo Err:
The parameters Yo.1 to Yo.9 must be either all = AUt or all AUto, otherwise the ermor message Yo Err wili
be displayed when the controller attempts to revert to configuring preselection mode after the Exit pushbuiton is
pressed.
Press the Exit pushbutton:
The controller reverts to PASt mode and displays parameter yo.1. The error can now be corrected.
Press the Exit pushbutton:
The error message is acknowledged. The controller reverts to configuring preselectlon modeand parameters
Yo.1 {0 Yo0.2 are automatically set to AUto.
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3.3.4 Configuring mode StrS {configuring switches)

1 Local _ED: current status
Configuring switch 19 — )
. . _|gu g 2 Exit pushbutton: return to configuring preselection
position
mode
1 3 FExit LED: flashing
Q_Adaptation
ATO A 4 Adaptation LED: off
Zebra pattern, 18 - 6.1
indicates off-line A2 O \ —
Adjustment of switch position
SP-W -
) A3 O : B.2
- A4 O
8
—\\ D‘d [ Manual LED: on {manual mode}
17 | ~ E 9 Enter pushbution: unassigned
L]
. O LLO Enter LED: off
Controlled variable x H i
16 571 N ) 12 gelector pushbution #: press and hold to display inactive
o 11 controlier
Configuring switch 14 Controller LEDs: steady or flashing light indicates current
number 0...107 controlter
(flashing)
13.2 13.1

High-speed selection of configuring
switch number

Figure 3-12 Controls and displays in configuring mode StrS
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N Configuring Switch Function Configuring Switch Function
Lo switch position switch position
S0 User program memory w | 812 . ... 1 [Extract square root of AE3
Indicates factory setting (APSt) = R Mo
Number of different user program =3 Yes
254 g Extract square root of AE4
2 Z35eid  No
o 1 Yes
51 ) | Controller type [=
Fixed setpoint controlier 2 independent [| % | 514 I Exiract square root of AES
setpoirts e No -
" 1 Fixed setpoint controller 2 dependent | Yes
™ setpoints
E 2 gIDC fixed s;tpoint Comfggg " 815 Assignment FE1 to AE1 to AES
kT 3 ave, synchronisation, controller . . 0% :
n with Int/Ext switchover fi%i%ﬁq‘f%ﬁ% AE1A
% 4 Ratio controller 4 " AE4A
1 5 Cascade contro! 5 AESA
&0 6 Cascaded ratio control '
7 Override controf max. limit y 516 Assignment FE2 to AE2 to AES
8 Override control min, limit y P SV, DU B 4
9 Process variable indicator " fg@:ﬁg&@n@ AE2A
102 Fixed setpoint controller with 1 setpoint - 4 AE4A
{control system interface) (%] 5 AEBA
/ 112 Slave controller without Int/Ext switchover c
{control system interface) _E 817 Assignment FE3 to AE3 to AES
o,
g2 Output configuration > Eﬁ%@%oﬁéﬁa RIE/;A
K output c 4 AE4A
S output internal position feedback Lo 5 AESA
S output external position feedback =
=% .
s [ Mains frequency suppression = gfmgnment FE4to AE110 AES
50 Hz ® A
60 Hz (=]
: o AE2A
54 Connection of Input area o AE3A
Standard < AE4A
Freely configurable X -
- Assignment FE5/6 to AE1 to AE5S
S5 Input signal AE1 0%
0...20mA no Transmitter AETA
G...20mA with meonitoring AE2A
4...20mA no MUF AE3A
4...20mA with AESA
S6 input signal AE2 S8R0 i
0...20mA no Transmitter 0 e hl:earlsatmn FEl
: 0...20mA with moenitoring B Yes
4...20mA no MUF
- 4...20mA with 821 |, ‘Linearisation FE3
5 . i No
o | 57 | Input signal AE3 i 1 Yes
E B 1 0...20mA no Transmitter
[ 0...20mA with monitoring .
3 | 822 e Slot s configuration
= g : .- gg ﬁi cv?th MUF T _ ES9Wi2  Nothing inserted
a @ 1 4BA/1BE (BA9to BA12)
g .
S8 Input signal AE4 wn 2 5BE (BES to BE9)
< 0 20mA or URPT no MUF 2 3 2Relay  (BA9, BA10)
0...20mA orURPT with MUF B
4...20mA no MUF — 523 s Slot G cgnﬂguratlon
4 20 mA with MUF [= Eﬁﬁ 5 {g Nothing inserted
- o
5 1 4BA/1BE (BA131ioBA16)
S8 Input signal AES T_u 2 5BE (BE10 1o BE14)
0...20mA or URP,T no MUF 5 3 2 Relay (BA13, BA14)
0...20mA oo URP, T with MUF 1= 4 y-hold (AA4)
4., .20 mA no MUF =
4...20mA with MUF o Position 0 cannat be selacted manually
&) 1) Whenever a factory sefting is changed (parameter or configuring
810 | Extract square root of AE1 switch}, SO automatically flips from 0 to 1, APSt resets S0 to 0, FPSt
1 No has no effect.
1 Yes '
ﬁ);tract square root of AE2 %?&fé% Factory setting
Yes 2) From software version -B05

Table 3-8 Configuring swiiches
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Digital Inputs

Assignment of control signals to digital inputs

S24 | 825| 826 | 527 | 528 | s29 | s30) s3] s32 | s33| s34 | s35| s38| S37 | sS38
CB | He N Si |BLS|BLPS|PI |PII | PAU | +dw | -dw | +dy | dy [+yBI -yBL Assignment
’ l;:.":,_.' 3% - - - e o | ngh
SRR oo | o i Low
1| 1.1 1 1 1 1 1 1 1 1 1 1 1 1 1 | BE1
2 [ 2 12 2] 21 2| 2 2 2| =2 2} 2 2 2 |BE2 Main
3|3 %af@eg;lwa 41 31 3} 3] 3 3 38| 3 3 3 3 3 | BE3 board
4 | 4 4 a4} a4 a| 4 4 4| 4 4f 4 4 4 | BE4
E | 5§ 5 | 5 5] 5| 5| & 5 5| 5 5] 5 5 5 | BES
6 | 6| 6| 8 6f 6] 6| 6 8 6] 6 6| & 8 6 | BES
ra A A 4 71 7| 7| 7 7 71 7 71 7 7 7 | BE7 Slots
8| 8| 8|8 8| 8| 8| s 8 8| 8 gl 8 8 8 | BEs
99| 9| e a9l 9| 9] 9 9 gl 9 9| 9 9 9 | BE9
10 [10 |10 |10 10| 10 [ 10 | 10 10 10| 10 10| 10 10 10 | BE10
1" |11 11 |1 1| 111 ] 1 1] 11 1| 11 1 11 | BEN
12 |12 {12 |12 12 12 |12 | 12 12 12| 12 12| 12 12 12 | BE12 Slot6
13 (13 } 13 |13 13 13 |13 | 13 13 3| 13 13| 13 13 13 | BE13
14 [ 14 |14 |14 14| 14 [ 14 | 14 14 14| 14 14| 14 14 14 | BE14

. Digital input logic for each control signal

539 540 S44 542 843 S44 845 S46
CB He N Si PI/PII +yBl/i-yBL Logic
B 2}%&@% 1 24V = High
1 1 1 0V = High

BE logic for BLS, BLPS and PAU corresponds o that indicated by position “0".

Configuring Switch Function
switch position
847 | g C0NMrOl signal CB
g @%ﬁ%ﬁ ﬁ/§@§ Stafic no acknowledgement
o 1 Static with acknowledgement
£ 2 Flip-flop
E
S | 58 L.t Control signal N (track)
fa] HEE L stac
1 Flip-flop
EOE %ﬁ Factory settings

" Table 3-8 Configuring switches (continuation)
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Configuring Switch Function Configuring Switch Function
switch position switch position
549 | SR Block localfremote switchover 854 Direction of action controller 1
S Local only relative to xdl
Remote only Normal (cP >0}
° Not blocked Reversed - (cP <0}
§ S50 | x-tracking with H+N{DDC)+5i §55° Feedforward control of zand D
-— 2 No element controller I
£ Yes £ D element iz
o : £ 3 xdl y
@ | 851, . Setpoint following loss of CB = xI y
“ Last wi (last w if $52=0) = z direction against x | D element
Setpoint SH = z direction with x D element
552 Track wi to working setpoint _g 556 Direction of action controller 11
Yes g relative to xdIf
No O Nomal  {cP>0)
Reversed (cP < 0}
853 |, Source of remote setpoint
gk Absolute value WEA 857 Feedforward control of D element
Incremental setpoint WEA controller IT
xdlI
1L
558 Type of adaptation
Adaptation not possible
Controlled variable with no overshoot
Controlled variable with periodic
overshoot after an otimum value
Parameter control
None
Controller I {instead of parameter set 1)
Controller II (instead of parameter set
Configuring Switch Function
switch position
S60 Assignment of parameter control variable
SG/SG control variable SG display in AJAP [%]
St 10Ixdll if S59=1 or 10IxdIll if S59=2 ----
1 xI if859=1 xII if $59=2 xI /11
2 wl if558=1 wIl if 559=2 xI / xIT
3 ¥ Y
4 XV xv
& 5 - wy xv
£ i AE1A AE1A
5 7 AEZA AE2A
o 8 AE3A AE3A
L 9 AE4A AE4A
2] 10 AE5A AESA
t 11 FE1 FEt
8 12 FE2 FE2
13 FE3 FE3
14 FE4 FE4
15 FES FE5
16 FEG6 FEG
17 10 % for Pi{D) and 30 % for P (D)

iz,

2]
H _:@é Factory settings

Table 3-8 Configuring switches (continuation)
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Y1 rising, Y2 rising

Configuring Switch Function Configuring Switch Function
switch position switch position
561 e Priority N(DDC) or H 567 Manipulated variable display
By N (DDG) . : Controlier signal y
. -g Split range signal y1, y2
@ Paosition feedback yn
Source of remote manipulated o No indication
ed VAMiable -
s Value YN 868 |, Manipulated variable display logic
o Incremental variable YNA Normal: yAn=y
= Reversed: yAn=100%-y
2 Manual mode following transmitter S
o | failure S69 |, Quiput signal AA1
E3 # No switchover (only error message) : 0to 20 mA
n Manual mode using last y 41020 mA
5 Manual mode using ys -g
£ o | 870 Output signal AA2 Standard
3 : . = g
O 564 Manual/automatic switchover via 3 ; 010 20 mA unit
ManbuttonHi | Conirol sig. He | Block Hege @ 4t020mA
3 yes l yes/static with =
no yes/static with D] 871} Output signal AA3
No switchover 1o manuat o 0t 20 mA
yes | yes/dynamic: | with Ef.. 41020 mA J
yes yes/dynamic | without
572 Output signal AA4
865 Split range function (K controllers (permanently assignedtoy) Slot6
.| only) 0 to 20 mA
| Y1 rising, Y2 falling 410 20 mA

566

Disable ly in DDC mode (K controllers

- o)

1) From software version -B05

Assignment of analogue outputs to controller signals

573 S74° s75
AA1 AA2 AA3 Assigned to
Q,
b e S %
A m .-.’-e\
2 2 y1
3 3 y2
4 4 4 AE1A
5 5 5 AE2A
6 6 6 AE3A
7 7 7 AE4A
8 8 8 AESA
9 8 9 FE1
10 10 10 FE2
11 11 17 FE3
12 12 12 FE4
13 13 13 FES
14 14 14 FEB
15 15 15 50 % + xdI
16 16 16 50 % - xdl
17 17 17 xl
18 18 18 wi
19 19 19 xv
20 20 20 wy
21 21 2 50 % + xdlI
22 22 22 50 % - xdIl
23 23 23 xII
24 24 24 wil
25 25 25 50 % + xdS
26 26 26 50 % - xdS
Tabelle 3-8 Strukturschaltertabellen {Fortsetzung)
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Digital Outputs

( : Assignment of digital signals to digital outputs
576 | 677 | 878 isva |sao0 |ss1 |ss2 |saa 584 | 585
RB | RC H N | a1 | a2 (a3 | aa | muF | Assigned 1o
0 0 0 4] 0 None
1 1 1 1 BA1 Main
2 2 2 2 BA2 board
3 3 3 3 BA3
4 4 4 4 BA4
5 5 S 5 BAS
5] 33 6 6 BAG
7 7 7 7 BA7{K controllers only)
8 8 8 8 BAS(K controllers only)
9 9 g g BA9
10 10 10 10 BAY0 Slot 5
11 11 11 1 BA11
12 12 12 12 BA12
13 13 13 13 13 13 13 13 13 13 BA13
14 14 14 14 14 14 14 14 14 14 BA14 Siot 6
15 15 15 15 15 15 15 15 15 15 BA15
16 16 16 16 16 16 16 16 16 16 BA16

Note: Duplicate assignments create an "OR" function.
Unassigned BAs can be activaled via the SES.
Outputs +dy and -dy are permanently assigned 1o BA7/BA8 in configured S controllers.

Digital Qutput Logic

S86 | Sa7 | s88 |sag S80 591 se2 | s93 logic

RB | RC H N bAa1/A2 |A3zas | MUF Int I
24 V= High
0V = High

Note: S controller outputs + dy and -dy are always high when active.

Factory setting

Table 3-8 Configuring switches {continuation)
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Assignment of limit monitor inputs to controller signals

894 fimit monitors A1, A2
S95 limit monitors A3, A4
894 595 Limit monitor input Configuring Switch Funclion
[ ” swich | _positon
; ; ‘:,II 5101 : Data transmission
3 2 ' -~ Received | Control signad source for
by DR21 CBge/CB, we ]y
5 5 xdIT L}? ST B ES E {¥N
8 6 xII o Nonn Only WeA [V
7 7 wil Configuring | CBgg or |or
8 ] y ] weA | VA |
9 9 vl 2 Configuring | CBge v CBeg | Wes | Yes
10 10 y2 3 Proc. variables| CBgg A CBEg
11 11 AE1A 41 Status register | CBpe v/ CBge Wea | YN
12 12 AE2A 51 CBgg A\ CBgg {or  |or
13 13 AE3A WeA|YNA
:g 1; ' ﬁggﬁ — Data transmission rate
16 | 16 FE1 R 9600 Baud
17 17 FE2 4800 Baud
18 18 FE3 @ 2 2400 Baud
19 19 FE4 g 3 1200 Baud
)= 4 600 Baud
20 20 FE5 5
24 214 FE& < 5 300 Baud
2 22 xdS @ | s108] Vertical parity
@ 2 Even
o0 Odd
Configurin Switch Function - -
switcr? | position s104f . Longitudinal parity
S None
896 | | Function of limit monitors A1, A2 After ETX
F@&Wéﬁ’ - A1 max /A2 min Before ETX
1 A1 min /A2 min - -
2 Al max / A2 max 8105 Longitudinal parity
= nomal
2 | 897 | | Function of limit monitors A3, A4 Inverted
= S 2 A3 max/ A4 min .
g A3 mirt/ A4 min S106 s V’%@ Station numher
- A3 max / Ad max Am«%% 0
£
3 598 Parameterisation and display of limit
values Alto A4 - r
Display in process| Parameferise in pro- 31 31
operation mode cess operation mod
P h - P o S107( o - Watch-dog CBES
No No BBl none
Yes No 1 1s
. Yes Yes 2 2s
w 599 Restart conditions following power - :
s | fallure and manuai reset 25 25s
= %‘gﬁ%\ﬁ Previous mode, last w, last y
2 "] Manual and local mode, last w, Ys for K 1) From software version B0S
8 Controllers, last y for S controllers
E 5100 Visual signal following power
a ] TEStOTation or reset
(44 %&W { No digital x display flashes
: 1 Yes

Factory setting

Table 3-8 Configuring switches (continuation)
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3.3.5 Configuring mode FAEF  (define functiorns)

FAEF mode is only accessible when S4 = 1. It is used to define the L :
functions in the freely configurable input area that are to be used by the Digital display
application program. ' .
_ _ x (Prompt) w (Response)
Functions are defined or suppressed by responding YES and no respec- _
tively. The factory setting for every function is no. Only functions that Arl.F
have been defined will subsequently appear in FCon (¢onnect) and FPos A2 E
(sequence) modes. Ar3.F
. . . . ) . . Ard.F

The functions are listed in alphabetical order and displayed sequentially ArS.E
as prompts. Reply YES or no to each prompt. ABF _

Ful.F - YES or no

Fu2.F

MA1.F

MAZ.F

MA3.F

Mi1.F

Mi2.F

Mi3.F

rE1.F

Table 3-89 Prompt/Response cycle
in configuring mode FAEF

1 Local LED: current status
no -
Response or 19 — Exit pushbutton # : refurn to configuring preselection mode FAEF
YES 2
|3 . _ .
Exit LED: flashing
A1 O TAdapption LED: off
Zebra pattern, 18 - 6.1
R indicates off-line AZ O —
bl Toggles response between no and YES
A3 O 6.2
A4 O
Controlied 17 ™ 8
variable x —— Manual LED: on {(manual mode)
Enter pushbutton: unassigned
Arl.F 10 Enter LED: off
. Selector pushbution # - _press and hold to display inactive
Prompt 18 12 controlier
re1F 1 Controlier LEDs: steady or flashing light indicates current
PSS 14 contralier
(parameterise/ T |
configure}

I:s.z 13.1_[

Select prompt

Figure 3-13 Controis and displays in configuring mode FJEF
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3.3.6 Configuring mode FCon (connect functions)

FCon mode also only appears when S4 = 1. The functions previously defined in FdEF mode are connected
("softwired”) with each other and the inputs (AE1A to AE5A) and outputs (FE1 to FEB) in the freely configurable
. input area. Connections are made by using the digital x and w displays to establish pairings between data sources
‘and sinks. The data sink is displayed first, as a prompt, and the associated data source entered in response. The

. connection is estabiished once the next data sink is displayed or when the controller reverts to configuring
_ preselection mode. : S

- Data sinks can be inputs to functions and outputs from the freely configurable input area. Sources are outputs
- from functions and inputs to the freely configurable area. Both are stored in alphabetical order, undefined (no)
- functions being masked out. Each data sink can only be connected to one source, whereas a source can be

. connected to many different sinks. Sinks can be connected in parallel by L
assigning them to their own sources. The default input values for the various Digitat display
functions (ncon or value) are also adopted by FCon, but may be overwritten if
required. x (Prompt) | w {Response)

o Data sink Data source

& FdEF amendments following FCon Art.1 ncon

) . : . ) 4 AE1A
It may happen that functions originally selected with YES in FdEF mode, and A5 l
then connected in FCon, are later amended in FdEF to no. Should this happen, v AESA
the connections specified in FCon are deleted. Inputs (data sinks) that were Ar6.1 Ar1.6
gonneCted to outputs of the deleted function are flagged ncon (not connected). v i
Ar6.5 Ar6.6
FE 1 Fu1l.2
¢ Error message ncon Err " Fu2.2
_ _ _ _ _ , - FE6 MA1.4
It will not be possible to terminate the connection procedure if any data sinks are FU1.1 MA2.4
still flagged ncon, as functions will not execute if any of their inputs remain un- FU2.1 MA3.4
definad. MA1.1 Mi1.4
o ) ] o , MA1.2 Mi2.4
If, in this case, an attempt is made to quit configuring preselection mode by MA1.3 Mi3.4
pressing the Exit pushbutton, the flashing error message ncon Err is displayed. N PO1
The controller remains in configuring preselection mode. The error must be MA3. 1 !
corrected. MA3.2 P10
: . MA3.3 rE1.4
Press the Enter pushbutton to acknowledge the error. The controlier then reverts Mit 1 -1.000
to FCon mode and displays the first data sink still flagged ncon. The error can Mi1.2 —.500
.. now be corrected. Mi1.3 —.250
+ -.050
Mi3.1 0.000
Mi3.2 0.050
Mi3.3 0.100
rEt.1 0.200
rE1.2 0.500
rE1.3 1.000
1.050
Table 3-10

Prompt/Response cycle in
configuring mode FGon
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neon 1 Loéal LED: currént status
AETA —

Response

2— Exit pushbution 7 : return 10 configuring preselection mode FCon

1,050 3 Exit LED: flashing
€ adaptation

{Data sources) A1 O

4 Adaptation LED: oft

6.1
A2 O —

A Select response (data source
Zebra pattern, 18 g SPW e ponse { )

indicates off-line

Controlled 17 | 8 Manual LED: on {manual mode)
variable x Enter pushbutton: unassigned
Arl.1
Prompt : Enter LED: off o
. Selecior pushbution #: press and hold to display inactive
E1.3 16 conlroller :
. {Data sinks)

Controller LEDs: steady or flashing light indicaies cﬁrrenl _

PS confroller

{parameterise/
configure)

13.2 131

—  Select prompt  —
{data sinks}

Figure 3-14 Controls and dispiays in configuring mode FCon
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3.3.7 Configuring mode FPoS (sequence functions)

FPoS mode only appears when $4 = 1. Functions previously flagged in FAEF mode with YES are now positioned
(in the correct chronological sequence) in the controller’s processing cycle.

Pasition numbers {1 to 20) are displayed, as prompts, and a function assigned to each in response.

'Only the names of unsequenced functions appear in the response cycle. Functions that are already sequenced
are masked out.

The input parameters for a function wilt already have been calculated before the function is executed. As this is
not possible in feedback situations, values from the previous cycle will be used.

Should an aiready sequenced function subsequently not be required (no in FdEF), it is removed from the
processing sequence. The sequence of ali other functions remains unchanged. Gaps are closed automatically.

The functions inST, dELt and nPos (in thé response cycle) enable existing processing sequences to be aménded.
¢ Function inSt (insert)

nserts an unseduenced funétion in an existing sequence. _

Use the * Ay pushbutton {13) to select the position number where the function is to be inserted. Press the * Aw
pushbutton (6) until inSt appears in the display. The Enter LED flashes to indicate that the Enter pushbutton is
now "live". _
When the Enter button (9) is pressed the selected position number no™ is defined nPoS, and the Enter LED goes
out.

All pasition numbers from no™ are now incremented by one, allowing no™ to be assigned to the new function. I

the end of the sequence is reached during this operation (position number > 20), inST cannot be executed and
the Enter LED stays on.

® Function dELt (delete)

Removes nPoS gaps from a sequence. Use the * Ay pushbuttons (13) to select the position number to be
deleted. Press the * Aw pushbutton (8) until dELt appears in the display. The Enter LED flashes to indicate that
the Enter pushbutton (9) is now “live”. When the Enter button is pressed, the selected position number no™ is
assigned the function currently assigned to the next position number. All position numbers from no* are de-
cremented by cne.

. & Function nPoS (not sequenced)

Replaces function blocks within a sequence. Use the + Ay pushbuttons (13) to select the position numbers to be
. replaced and assign nPoS to each one. The associated functions now become available again to the response
cycle, and can be assigned to the position numbers that are now flagged nPoS. '
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¢ Error messages

- — PoS Err .
. \ . . Digital display
Positioning mode cannot be terminated untit all defined functions have been
positioned. if an attempt is made to qguit configuring preselection mode by
pressing the Exit pushbutton, and some functions have still not been positioned, | X (Prompt) | oo o500
the flashing error message —PoS Err is displayed. The controller remains in Position Function’
configuring preselection mode. The error must be corrected. number
Press the Enter pushbutton to acknowledge the error. The controller then re-
verts to FPoS mode, and displays the number of the first position still flagged 1 nPoS
nPoS. The error can now be corrected. 1 Arl.F
| 4
- nPoS Err | Ar6.F
L ) . . | dELL 1)
Positioning mode cannot be terminated if the sequence sfill contains un- I 4
positioned (nPoS) numbers. if an attempt is made to quit configuring pre- I Ful.F
selection mode by pressing the Exit pushbutton, and some nPoS numbers are I Fu2.F
still present, the flashing error message nPoS Err is displayed. Control remains l inSt 1) -
in configuring preselection mode. The error must be corrected. : I MA1.E
' | ' | MA2.F
Press the Enter pushbutton to.acknowledge the error. Control then returns to I MA3.E
FPoS mode, and displays the number of the first position stil flagged nPoS. i Mit.F
The error can then be corrected. ’
| Mi2.F
+ Mi3.F
20 tE1.F

1} with Enter function

Table 3-11 PromptlFIesponse"r
cycle in configuring mode
FPoS o

nPoS
Arl.F

1 1ocal LED: current stalus

Response dELt 19 5 Exit pushbutton # : retumn to configuring preselection mode FPoS

|3 Exit LED: fiashing

inSt
y 4 Adaptation LED: off
rE1.F
™ 6.1
Zebra pattemn, 18 J Select 16 se
indicates off-line ' 6.2
Controlled 17 -
variable x 8
1 —— Manual LED: on {manual mode)
A = g Enter pushbution = press to start inST and dELt functions
Prompt _ ' 10
ar20 L~~~ Enter LED: flashes if inST or dEL}
(Position number) _18.] 72 Selector pushbution x: press and hold 1o display inactive
controller
PS —— Controller LEDs: sleady or flashing gt indicates current
{Parameterise/ 14 n controller

configure)

13.2 13.1

—  Select prompt -~

Figure 3-15 Controls and displays in configuring mode FPoS
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& Example of freely selectable input area application
— Task

.- Fixed setpoint controller K with averaging of three control variabies x1 to x3 and maximum value control of
_ _flnal control variable x1, i.e. if the average value exceed thlS variabie, the value this vanabie s value is used.

wi
MIN | x +l
X1 + ——— ¥/
x2 N
x3 3— °
xl + x2+ x3
r= —— and x = x1
3
.= Process interfaces
x1 to x3 als 4 ...20 mA signal via AE1 to AE3
y as 4 10 ...20 mA signal via AA4 (ynaig)
Auxiliary power supply 220 V
- Controller type
* 6DR 2200-5
and 6DR2802-8A in slot 6
—  Wiring plan
Wiring plan
nr2
COXTIART A E1 - E2+E3-E4 w3 X
e b e[ SLErER AT T Mi 14 |—FE_ 7]
E5 - -
k3 |AE3 A gg EE i
0.0|FE 4
0.0 |FE 5
COIFE 6
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. - Configuration
L sus

S0
S4
S5
S6
S7
523
572

—h

= bW WL - -

Remaining configuring switches at factory S'eﬁi.ngs

FdEF . FCon FPos

Prompt | Response Prompt | Response Prompt | Response
ArlF YES Ar1.1]1.000 nr 1 Ar1.F
Ar2.F YES 1.2 | AE1A nr 2 Ar2.F
Mi1.F YES 1.3 | AE2A nrd Mi1.F
Rest no 1.4(0.000
1.5 {1.000 oFPA :
A’g:; Lﬁog PAST } depends on application
2.3 | AE3A :
2.4]0,000
25|P1
FE1 i Mi1.4
2(0.000
3(0.000
4(0.000
5(0.000
61 0.000
Mit1.1 | AE1.A
1.2 | Ar2.6
1.311.050
~ Paramterisation
onPA
P1  3.000

Remaining parameters depend on application
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3.3.8 Configuring mode FPSt{Preset, factory setting)

Configuring mode FPSt is only accessible when S4 = 1 and is used to reset the freely configurable input area to
the factory setting. If a large number of changes are to be made in FdEF, FCon and FPoS modes, we recommend
that this Preset function be executed first.

1 Local LED: current status
no 19 2 Exit pushbutton # : return to configuring preselection made FPSt
or
YES - 3 Exit LED: flashing
(Qadapwmon
. A1O 7 Adaptation LED: off
Zebra pattern, 18 ’ &
indicaies off-line " A2 [/ - :
Toggle betwean no and YES, select YES
SP-W
- A3O T : 6.2
A4 O
]
Manual LED: on (manual mode)
- m Enter pushbutton #; press um'u FdEF configuring
Controlled 17 preselection mode appears
variable x Enter LED: flashes when YES or FPSt
FPSt 16 | 3 A 12 Selector pushbutton 7: press and hold to display inactive
. ' controfler
Controller LEDs: steady or flashing light indicates current
PS 14 i
—_ controller
(parameterise/ ouT-Y .
configure)

ts.z 13]
unassigned

~ Figure 3-16 Controls and displays in configuring mode FPSt

When FPSt mode is first entered by pressing the Enter pushbutton, no FPSt is displayed. Use the +Aw push

""" button {6.1) to select YES, and press the Enter pushbutton (9) until FAEF appears in configuring preselection

- mode. The Preset function is then executed. Select FAEF by pressing the Enter bution and continue with the new
definitions.
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3.39 Conﬁgurihg mode APSt(All Preset, factory setting)

Configuring mode APSt is used to reset all controller functions (parameters and configurations) to the factory

setting. if a large number of changes are {o be made, we recommend that this All Preset function be executed
first. '

Local LED: current status

no 19 Exit pushbutton # : return 10 configuring preselection mode
or
YES Exit LED: flashing
Adaptation LED: off
Zebra pattern, 18

indicates off-line

SPW Toggle between no and YES, select YES

Manual LED: on {manual mode}
Enter pushbutton # : press until S&S configuring preseleciion

Controlled 17 mode appears
variable x Enter LED: fiashes when YES or APSt
APSt 18 Selector pushbution 7 press and hold to display inactive
controller
14 Controller LEDs: steady or flashing light indicates current
PS {parameterise/ — ] controller

configure}

ts.z 13. 1|
unassigned

Figure 3-17 Controls and displays in configuring mode APSt

When APSt mode is first entered by pressing ‘the Enter pushbutton, no APSt is displayed. Use the +Aw
pushbutton (6.1) to select YES, and press the Enter pushbutton {9) until SrS appears in configuring preselection
mode. The Preset function is then executed. Select StrS by pressing the Enter button and reconfigure the
controller.
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4 Commissioning
4.1 Matching the direction of action

& Definitions

Normal control loop:

~ An increase in y causes an increase in x; eg. an increase in power or rate of flow causes temperature 1o rise.
Normal final control element (valve):

An increased current or + Ay signal causes the valve to open; eg. more power or higher rate of flow. The ya,
signal represents the final control element.

As far as matching the direction of action of the master controller is concerned, the siave controller in cascade
control is considered to be part of the control loop.

The direction of action of the controller depends on the control variables FEt and FE3. The following paragraphs
apply to normal action transmitters (increase in physical vaiue causes transmitter signal to increase), a rising
process variable scale (dE*>dA*, and no inversion in the freely configurable input area, or no falling linearisation
function in the standard area, as the case may be. |

® Direction of action of control loop and final control element known
K controller

Given: Select required effect

o Required positions for 854/S56 and S68
Pressing the right hand push- and controller mode of operation

i ion iDirection {Direction of .
Direction button in manual mode causes

of action |of action faction con-
of con- [of final  |trol loop and 20 mA at

Jtrol loop [control  [final controd Positicning Valvé Controlied | $54/S56 | Kp (cP) 568 Yan =
element . felement signai ly variable :
normal normai normal 100 % rises opens rises 0 Pos. 0 ¥
reversed | reversed 0% falis opens rises 1 neg. 1 100 % -y
0% falls -} closes rises 1 neg. 1 100 % -y
normal reversed -
100 % rises opens falls 1 neg. 0 ¥
reversed - -
reversed normal 100 % rises closes rises 0 pOSs. Q y
0% falls opens falls 0 pos. 1 100 % -y

This table can be extended by two lines which, however, have little significance in practice: normal action control loop
where the valie of the controiled variable fails as the manipulated varabie increases.

Table 4-1 Direction of action of K controller and y display depending on direction of action of control loop and
final control element

S controller

Given: Select required effect-
Required positions for 354/556 and S68
Direction Direction |Direction of | Pressing the right hand push- and controfler mode of operation
. of action laction con- { button in manual mode causes ‘
of action ) Controlled
of final  |trol loop and .
of con- control  [final conirol | Active positionin variable
dtrol loop ! p g Valve S54/556 | Kp (cP) S68 Yan =
element |element signal
normal +Ay normal +Ay opens rises 0 pos. 0 ¥y
opens
reversed +Ay reversed -Ay closes rises 1 neg. 1 100 %-yp
opens + Ay opens falis 1 neg. 0 YR

i, in exceptional cases, the connection of the final control element is reversed {+ Ay closes), the position feedback and the
direction of action of the controller (Kp) must also be reversed.

Table 4-2 Direction of action of S controller and y display depending on direction of action of control foop and
final control element
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& Direction of action of control loop and final control element unknown

Put controller into manual mode, leave configuring switches S54, S56 and S68 = 0 (factory setting):

- Establish direction of action of final control element

Turn the control loop off, or bring the control element as close as possible to its safety position. Press the
right hand manipulated variable adjustment pushbutton and observe whether the control element opens or
closes. Opening signifies normal action. If it closes on S controllers, reverse connections + Ay and -Ay.

The final control element can be observed as follows: '

Normal action control loop: rising x indicates normal action final control element

Reverse action control foop: falling x indicates normai action final control element

On S controllers and correctly
connected position feedback: rising y display indicates normal action final control element

In addition, the control element can be observed at the place installation

— Switch to automatic mode:

Gradually increase Kpht hand manipulated variable adjustment pushbutton and observe whether the
controlled variable rises or falls.lf the final control element has a normal action, a rising controlied variable
indicates a normal action control loop. With a reverse action final control element, it indicates a reverse action
control loop. A falling controlled variable signifies a reverse action control loop where the final control element
has a normal action, and a normal action control loop with reverse action final control element.

- Note for cascade control:

The direction of action of the slave controller is first established and if necessary parameterised as described
above. The direction of action of the master controller is thenmatched to the control loop. As manual
adjustment to the master controller is made in conjunction with the setpoint from the slave controller, the
tatter should be switched to local mode. Use the selector pushbutton (12) to observe the value of the main
controlled variable on the master controller.
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4.2 Parameterisation of split range signals and positioning times on K controllers
e Split range signals Y1, Y2

In split range mode, the steepness of the two manipulated variables must be matched to the control range of
the individual final control elements to ensure a constant gain Ks across the entire operating range.

Calculate control loop gain in manual mode for each area:

Ax
Ksl =~ and Ks2=——
Ayl Ay2

Then parameterise Y1 and Y2 such that

when 365 = 0 rising-falling when 565 = 1 rising-rising
100% — Y1 _Ksl | Y1 Ksl
Y2  Ks2 100% — Y2 Ks2

‘e Positioning time tY1)

With 562 = 0: set tY to the positioning time of the connected actuator. If the control loop is to be dampened
in addition, e.g. to prevent hard surges on the actuator, tY can be increased further in automatic mode.
With S62 = 1: set tY to the desired position time for the incrementali tracking variable.

4.3 Matching the S controller to the electric actuator
¢ S controller with internal position feedback (S2 = 1)

Use parameter tY to specify the positioning time for the actuator {1 to 1000 secs.). The factory setting is 60
seconds. Note: the factory setting is oFF! 1)

_iE must be large enough to activate the actuator. The larger the value of tE, the smoother the operation of
“drives and contacts connected to the controller. Large values of tE require a larger dead zone AH as the
resolution of the controlled variable diminishes the longer the pulse length. Within the dead zone the
controller cannot control the loop properiy.

Factory setting for tE is 180 ms. With a 60 second positioning time, this corresponds to a y resolution of

100% -tE 100%-180 ms
Ay= = , =03%
Y 60 ms

The controlled variable is calculated by weighting the conirol loop gain Ks by the smallest possible resolution
factor Ay.

Ax = K3 © Ay

The pulse pause tA must be large enough to ensure that the actuator is switched off before a new pulse
(particularly one in the opposite direction) is received. The larger the value of tE, the smoother the operation
of drives and contacts connected to the controller. However, the controller’s dead zone will also be larger,
The values of tA and {E are normally the same.

With a positioning time of 60 seconds, we recommend that tA=tE = 120 to 240 ms. The less stable the
control loop, the greater should be the values of tA and {E, so long as this can be justified by the control
resuit. The response thresholds AH for the respective controllers must now be determined from the values of
tE and the resulting Ay/Ax. The conditions

AH 1 /AHTI >£‘23 or AR /AHT >E5 10 “;3;}1,09.%

1) From software version -A07 onwards
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must be met, otherwise the controlier will output increment signals even though finite resolution would have |
reduced the control difference to an absoclute minimum. See section 4.4 regarding optimisation of AH I and
AH 1I.

® S Controller with external position feedback (S§2 = 2)

The positioning control loop is optimised using the tY parameter. The same principles as for internal position
feedback also apply here, though in this case, dynamic properties of the positioning control loop (non-
linearity, override) are also taken into account. As a consequence, tY and the resulting response threshold
“will generally be smaller than for S controllers with internal position feedback.

Optimisation takes place in manual mode. During optimisation, S67 is set = 0 to allow the manual manipu-
lated variable to be entered as an absolute value. Note that because of the time taken to position the final
conirol element, the dispiayed manipulated variabie and the actual value will not be the same.

Optimisation of non-linear contral loops must take place where the non—linearity is steopest.

- Set 567 =
—  Assign values to tA and tE such that the actuator just responds o posmomng increments (see
' S controller with internal feedback).

—-  Set the first order filter on the yR input {tF1,2,3,4 or 5) to 0.01 tY {actual positioning time of the
actuator).

- Increase tY until minor adjustments to the manual manipulated variable cause the pesitioning control
loop to overshoot (watch out for a contrary pulse in the Ay-LEDs (15) of the y display).

—  Reduce tY slightly until the control loop stabilises.

- Set 567 =

4.4 First filter and response threshold parameterisation

Suppress mains frequency interference by setting configuring switch S3 to the appropriate frequency (50'or '
60 Hz). The factory setting is for 50 Hz.

e First order filter for analogue inputs

Values are assigned to the input filters’ time constants {tF1 to tF5) in parameterisation mode onPA. The values
should be as large as possible without affecting the controller's ability to control the loop (IF1 to tF5 < Tg). The
appropriate input filters must be optimised if adaptation is to be performed.

¢ Adaptive non-linear filter of the control difference

As the dead zone is generated automatically, its extent is unknown. The filter time constants tFIAFII (onPA)
should therefore be just large enough to prevent the control loop oscillating during large dead zones (tFIAFII
Tg). This filter is strongly recommended if the D component (PD, PID) is being used, as it suppresses the in-
creased levei of noise generated by Kp-vv.

The filters must be used if adaptation is to be performed.

& Optimisation of the response threshold AH

The response thresholds AH I and AH 1I of controllers I and II can be increased if the controller signal requires
further stabilisation, or when the loading on the final control element needs to be reduced. The response
threshold for S controllers is derived from tE (see 4.3) and must be greater than zero. A response threshold of
about 0.5 % is recommended for K controllers.

Remember that the remaining control difference can have the same value as the current response threshold.
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4.5 Using adaptation to generate control parameters automatically 1}

Whenever possible, adaptation should be used. Parameters derived from adaptation, compared with manual
efforts, give better control results, particularly in slow control loops, and time spent on optimisation is saved.

Presets

$58 Select control response (configuring mode StrS)

" Adaptation cannot be performed if S58 = ©. In position 1, the controf response will not allow overshoot, and

in position 2, setpoints may have an overshoot of up to 5 %.
tU: monitoring period (parameterisation mode AdAP)

tU is used exclusively with error messages and has no effect on the quality of the identification of the control
loop. it should be at least twice as large as the settling time of the control loop, Tgs. If not enough is known
about the response of the control loop, perform adaptation with tU = of F (factory setting). Once adaptation
has been successfully compisted, tU is autimatically set to 2Tgs. With tU < 0.1 h (6 min), tU = oFF is
displayed.

dPv: direction of step change (parameterisation mode AdAP)

“This configuring switch is used to select in which direction the controlied variable moves from the selected

1)

working point: Xmanua £ Ax = + ks (Ymanual * Ay). In control loops with backlash, it is advisable to perform
adapfation with rising and falling x. The derived parameters, even non-criticai dynamic ones, may then be
used for control purposes. '

dy: amplitude of step change (parameterisation mode AdAP)

The amplitude of the step change must be large enough 10 modify the controlled variable by at least 4 %,
and the modification must be five times the average level of noise. The larger the change in the controlled
variable, the better the quality of the identification. Changes of about 10 % are recommended.

Notes for certain types of control before adaptation
Cascade control

In dual-loop controllers, adaptation is always performed on the contraller selected by the selector pushbutton
(12). In cascade control, controller I is selected and adapiation first performed in manual mode on the slave
controller. To prevent the control response becoming significant, we recommend that controllers be config-
ured without overshoot (S58=1). The slave controller is then switched to local and automatic mede, and
adaptation performed on the master controller. To do this, select controller I, switch the slave controlfer to
local (corresponds to manual mode of the master controller) and then into automatic, or, where appropriate,
set the required working point by amending the setpoint. Now press the selector pushbutton (12) to switch to
controller 11 (the master controller) and start adaptation. The step in the slave controller’s setpoint for identifi-
cation of the controt loop cannot be seen.

Cascade ratio control

When adaptation is being performed on master controflers in ratio cascades, the controlling process variable
should not oscillate too much. if it does, the control dynamics of the ratio controller {slave) and non-linearity
between the ratio factor and the controlled variable on the master controlier may cause it to oscillate even
more, even if the ratio factor remains constant (v + Av). As only changes caused by the ratio factor should be
detected, this additional change to the controiled variable will falsify the results of the adaptation procedure.

Description valid from software version -AD5
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- Override control

Lo When selecting a working point for override control (including the Ay step in adaptation), bear in mind that the
setpoint limit may not be exceeded when adapting either the main or limiting controller.

If the state of the plant prevents the working point from being reached, then adaptation must take place at a
maore appropriate level. .
In the exampie quoted in 1.4.4 (temperature control of a chemical in a glass lined vessel), care must be taken
to ensure that the temperature difference between the chemical and the jacket does not exceed the value set

by Sh. In other words, the step change in the output signal must not cause the process variables to exceed
this value.

- Non-linear control loops

For non-linear control loops, a number of adaptations should be performed under varying load conditions.
Note the results of the adaptation and the value of the controlling variable SG (previously selected with S60).
The controlling variable can also be read in parameterisation mode AdAP as a value between 0 and 100 %.
The parameter sets identified in this way, relative to the controlling variable SG, can then be input in con-

figuring mode PASt (with interpolation if necessary). This procedure enables ideal control results to be
derived even for non-linear control loops.

® Notes about the results of adaptation
Lo - D element
The D element brings no noticeable benefit to S and K controllers in 1st order control loops because of the

infinite positioning time Ty, as well as for other reasons that have to do with control theory. Disadvantages in
the form of delays to the positioning time predominate.

- Range limits

When one of the identified parameters reaches its limit value, the other parameter should be slightly adjusted
in the opposite direction. If an 8th order contro! loop has been identified, the derived Kp should be reduced
slightly for safety reasons.

If the control toop is too slow (non-critical), then it can be increased, just as with manual optimisation.
— kp variation

kP can be modified at will in the special cases of 1st order control loops with Pt and PID controllers as well
as 2nd order control loops with PID controllers. Where controllers have been drafted according to absolute

value optimisation, the Kp can, as a rule, be increased by about 30 % without the control response becoming
critical. :
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4.6 Manual parameterisation of control parameters with no knowledge of control loop response

In this case, optimum parameters for the control loop are not yet known. in order to ensure the control loop
remains stable, the following factory settings have been used (these values apply to both parameter sets):

Proportional gain Kp = 0.4
Integral reset time Tn = 9984 s
Derivative action time Tv = ofFF

- P controllers {control signal P* = high)

Select required setpoint and set control difference to zero in manual mode '
The working point necessary to achieve a control dewviation of zero is set automatically when Yo =AUto

(factory setting). The working point can also be entered manually by assigning the desired value to the on-
line parameter Yo.

Switch to automatic mode.
Gradually increase K, until small changes to the setpoint cause the control loop to oscillate.
Reduce K; slighily until the oscillations cease.

-~ PD controllers (control signal P* = high)

— Select required setpoint and set control difference to zero in manual mode
~ The working point necessary to achieve a control deviation of zero is set automatically when Yo = AUto

(factory setting). The working paint can also be entered manually by assigning the desired value to the on-
line parameter Yo.

— Switch to automatic mode.

~ Gradually increase K, uniil small changes to the setpoint cause the control loop to oscillate.
— Switch T, from oFF to 1 second.

- Increase T, uritil the oscillations cease.

- Gradually increase K, untit the osciliations start again.

— Repeat the previous two steps until it becomes impossible to aliminate the oscillations.

- Reduce T, and K, slightly until the oscillations cease.

- PI controllers {control signal P* = low)

— Select required setpoint and set control difference to zero in manual mode.

— Switch to automatic mode.

- Gradually increase K; until small changes to the setpoint cause the control loop to oscillate.
- Reduce K, slightly until the oscillations cease.

- Reduce T, until the oscillations start again.

— Increase Ty, slightly until the oscillations cease.

-~ PID controllers {control signal P* = low)

— Select required setpoint and set control difference to zero in manual mode.

- Switch to automatic mode.

- Gradually increase Ky until small changes 1o the setpoint cause the control loop to oscillate.
- Switch T, from oFF to 1 second.

- Increase T, until the oscillations cease.

— Gradually increase K until the osciliations start again.

- Repeat the previous two steps until it becomes impossible to eliminate the oscillations.

- Reduce T, and K; slightly until the oscillations cease.

— Reduce T, until the oscillations start again.

— Increase T, slightly until the oscillattions cease.
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4.7 Manual parameterisation of control parameters using the transient function::

Iif the transient function of the control loop is known, or can be determined, conirol parameters can be defined
following the guidelines specified in the documentation. The transient function can be observed by causing a
step change to the manipulated variable in manual mode, and plotting the response of the controlled variable on
a recorder. The transient function will correspond roughly to the one in Figure 4-2.

The following rough formulae are derived from averaged parameterisation results from several sources:

P-controllers:

Tg
Proportional gain  Kp~
P g P Tu-Ks
Pi-controllers: |
| P tional gai Kp= 0.8 Te
roportional gain =~ (.8
P g P Tu-Ks
Integral reset time Th =~ 3-Tu
PiD-controliers:
Proportional gain  Kp=12 g
ritiona =~ 1.2-
_ P g _ P Tu-Ks
Integralresettime Th = Tu

Derivative actiontime Tv = 04-Tu

Y A
A
\ry
—> y Manipuiated variable
1 .
w  Setpoint
' - Ta ,L x  Controlied variable
A | t  Time
| . T . Tu Delay time
! . x Ks= 2 Tg Recovery time
| ¥ Ks Transfer coefficient of controlf joop |
] l ‘_
1
N

Figure 4-2 Transient function of a control loop with recovery
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5 Maintenance
5.1 General Notes

The SIPART DR22 controller requires no maintenance. We recommend that white spirit or industrial aicohol be
used to clean the front fascia and housing.

Should the front module, main board, or an individual option module fail, they can simply be replaced without
having to disconnect the power supply.

Caution !
All' modules contain components that are wvulnerable to static. Observe the usual
precautions!

deo A

Use the ynoy module to maintain the manipulated variable signal on K controllers (see 1.3.2). Final control
elements on S controllers remain in their last position.

Warning :
A Make sure that power is disconnected before replacing the power supply unit or interface relay.

Warning

A Repair of modules may only be performed in authorised workshops. For reasons of safety (isolation
and functional extra-low voltages), this applies particutarly to the power supply unit and the interface
relay.

1 Fixing screw that holds the front module in place

Figure 5-1 Front module with tagging label and cover removed
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9
8
2
3
7
4
6
'Fixing Screw
Seal
Frontpanel
5 Frontboard
Main board

Ribbon cable terminators
Manual reset pushbutton
Power supply-
Connection plate

Do~ W=

Figure 5-2 Controller with front module open

e Replacing the front module

- Open the label cover by inserting a screwdriver into the recess, and carefully prising it up. Remove the label
and gently bend the cover to snap it off its lower hinges.

— Undo the captive fixing screw (see (1) Figure 5-1).

— Tilt the module upwards, and pull it out towards you at a slight angle until the ribbon cable plugs are
accessible.

— Unplug the ribbon cables (see (6) Figure 5-2).

~ Insert the new module in the reverse sequence. Make sure that the seal is located correctly! Insert the ribbon
cables so that the cables are to the right of the plugs without crossing them over.

¢ Replacing the main board and option modules

— Remove plug-in terminal blocks.

— Unlock and remove the module.
Caution: remove the front module before removing the main board {connecting cable!).

— Insert and lock the new module in place (although modules are slot ceded, check that you have the correct
module when inserting into a multipurpose slot).

— Aftach terminal block (make sure it matches slot number).

¢ Replacing the power supply unit

- Disconnect power supply.

— Lacken off latches and remove controller from panel.

- Loosen the four screws (see (2) Figure 5-3) holding the power supply unit in place (not the three painted
Philips screws, see (3) Figure 5-3). Detach the unit.

- Bend the protective conductor contacts gently upwards and carefully place the new power unit on the
positioning tabs, moving it lightly from side to side until it snaps into place.

— Tighten the fixing screws (in diagonal sequence).
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Protective conductor contacts

Power supply unit fixing screws

Painted Philips screws for fixing the
power supply unit to the inclosure -
Power supply unit '

Dummy cover

Plastic enclosure

Front module

1
2
3
4
5
6
7

Figure 5-3 Fitting the power supply unit
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¢ Replacing user program memory on the main board

- Hemove main board
—- Carefully remove memory module {without bending pins)

— Insert the new memory module paying careful attention to polarity ( L toL ), as fdrcing the module will
bend the coding pin. : -

¢ LED test and software version

LEDs can be tested by pressing the selector pushbutton (12) for approximatety 10 seéonds {a flashing "PS"
appears in the manipulated variable display after 5 seconds). All the LEDs come on, “8.8.8.8" or "°88.8."

appears in each display, and on the two bargraphs, a light spot encompassing 3 LEDs travels from 0 to 100 %,
starting again at 0 % when it reaches 100 %.

If the Local/Manual pushbutton (2) is pressed and held during this test, "dr22" appears in the digital w display
and the current software version is displayed in the digital x display.

During this procedure, the controller remains on-line and continues operating in its current mode.

¢ Manual Reset

If the controller's processing cycle is interrupted by an error of some sort, a restart can be attempted by a
manual reset. '

Remove the front module as described above, but do not unpiug the nbbon cables.

Press the reset button {see Figure 5-2).

Check on the front module that everything seems OK.

Replace the front module as described above.

A manual reset has the same effect as a power-on reset (see 1.3).
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5.2 Spare parts list

Pos. Figure Denomination Notes Order-number
. ‘ Front module }
1.1 (7) Fig. 5-3 | Front module complete 1) fwithout tagging |C73451-A3001-B100
' label cover '
1.2 - Front panel with protective foil C73451-A3001-B3
1.3 (3) Fig. 5-2 | Front panel -A3001-C118
1.4 — Front board 1) -A3001-L1
1.5 (4) Fig. 5-2 | Screw SN 62217-B2,6 X 8-5t-A3G Order-5 pcs. H62217-B2506-53
1.6 {2) Fig. 5-2 | Seal C73451-A3001-C31
1.7 {1) Fig. 5-2 | Fixing screw SHR 3x 10 5.8 ASG HE0110-L100-33
1.8 — Tagging label cover C73451-A3001-C5
1.9 — 10 tagging labels -C16
2 | Housing
2.1 {6) Fig. 5-3 | Plastic moulded housing C73451-A3001-C3
22 {5} Fig. 5-3 | Dummy cover for unassigned slois -A3001-C11
23 (1) Fig. 5-3 | Protective contactor contacts -A3001-C8
2.4 — Fixing elements Order 2 pcs. -A3000-820
2.5 (9) Fig. 5-2 | Connection plate 15 screws as in -A3001-L2
: 1.5
286 — Self-adhesive gasket between C73451-A3000-C41
front frame and front panel
3 Power supply unit
3.1 (4) Fig. 5-3 | Power supply unit 24 V UC complete without power C73451-A3001-B105
3.2 (4) Fig. 5-3 | Power supply unit 115/230 V AC compl. {plug -B104
' Power plug
3.3 3-pole rubber connector for 115/230 V C73334-2343-C3
, AC, IEC-320/V, DIN 49457A _
3.4 — 2-pole special plug for 24 V UC (C73334-2343-C6
4 Main board
4.1 (5) Fig. 5-2 | Main board complete 1) C73451-A3001-L10
4.2 - Connection plug  14-pole W73078-B1001-A714
4.3 - 10-pole W73078-B1001-A710
4.4 - User program memory See also 6. :
Ordering data
5 - Options See also 6.
Ordering data
5.1 — Terminal 4-pole for W73078-B1001-A904
' 6DR2800-81/8R/8P
52 — Terminal 4-pole with thermal C73451-A3000-B17
compensation for 6DR2800-8T
-15.3 - Terminal 5-pole for W73078-B1001-A705
6DR2801-8A/8B/8C und BDR2802-8A
5.4 - Terminal 6-pole for 6DR28G1-8D W73078-B1001-A906
5.5 - Terminal 3-pole for 6DR2804-8A/8B (W73078-B1001-A703
Terminal 6-pole for 6DR2804-8A/8B -A706
5.6 — Aflocation plug for 6DR2800-8./8R/8P/8T - [W73077-B2604-U2
and main board C73451-A3001-L10

1} From front module type no. 2 (label at the long side of front panel), and from type no. 5 of the main board {yellow label at the front edge)
onward, the plug-in connection of the front ribbon cables has been modified. The new plug-in connection is not compatible with the
former one. If any spare parts of the main board or the front module (circuit board) are requested, please send the corresponding mating
compaonent for modification.
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® Remarks for orders

Any order must comprise the following:
— Number of pieces desired

- Order-number

— Denomination

We recommend to indicate as well the kind of instrument the spare part belongs to.

® Ordering example

2 pcs. W73078-B1001-A714 :
Terminal plug 14-pole Main board DR22

193



6 Ordering Data
Standard SIPART DR22 controller with

3 analogue inputs 0/4to 20 mAor0/2t0 10V
3 analogue outputs 0/4 to 20 mA
4 digital inputs 24V
8 digital outputs 24V
and user program memory
for 24 V AC/DC power supply .. ......... ..o 6DR2200-4
for switchable 115/230 VAC supply . ... ... ... . 0., 6DR2200-5
Input module for current or voltage ... ...... e 6DR2800-8J
Input module for resistance transmitter ... ..... ... .. .. ..... .. 6DR2800-8R
Input module for PH100 resistance thermometer . . .. ... ... . .. ... 6DR2800-8P
Input module for mV signals or thermocouples .. ... . ....... .. .. 6DR2800-8T
Digital input module with 524 Vinputs ... ........... ...... . 6DR2801-8C
Digital output module with 4 24 V outputs and one input (BLPS) .... 6DR2801-8B
Digital output module with 2 output relays (35 V ACDC) .......... 6DR2801-8A
Analogue output module with yyoip function ... ... ..., ... ... .. 6DR2802-8A
Interface relay module with 2 c/o contacts (250 V ACY . ... ... L 6DR2804-88
Interface relay module with 4 c/o contacts (250 V ACY ... ... 6DR2804-8A
SIPART DR22 User program memory . .. .. .................. C73451-A3001-B11
interface module for V.28 point-to-point or SIPART bus ........... B6DR2803-8A
SIPART bus driver . . ... ... .. . ... . . . C73451-A347-B202
110/220 V AC power supply unitforbus driver . .............. .. 6DR2900-8BA
- Serial interface and bus driver plugs
9-way D-plug for round cable (soldered) ................... C73451-A347-D35
9-way D-plug for ribbon cable (iped) ................. .. .. C73451-A347-D36
25-way D-plug for round cable (soldered) ............... ... C73451-A347-D38
SIPART DR22 Operating Instructions (German) . ............... C73000-B7400-C222
SIPART DR22 Operating Instructions (English) .. ............... C73000-B7476-C222
' SIPART DR22 Operating Instructions (Frenchy ................. C73000-B7477-C222
SIPART DR22 Operating Instructions (Spanish) .. .............. C73000-B7478-C222
SIPART DR22 QOperating Instructions (lkaliany ... ............... C73000-B7472-C222

" Technical description of serial interface and communications procedures

German . ... ... .. e C73000-B7400-C133
English ... .. ... . C73000-B7476-C133
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7 Abbreviations & Symbols

AL Control signal: not automatic mode

A Alarms parameter (limit values)

AdAP .. ... ..l Adaptation mode

AE* .. ... ....... Analogue inputs

AE*A ... ... ... Qutputs of analogue inputs .

AH* Lol Response threshold (dead zone}

ALLPASS ........ Error message: All Pass control loops

APSt ... .. ..., Configuring maode: All (controllers) Preset

Abto ............ Automatic

Art oL Arithmetic function block

BA=™ .. ... Digital outputs

BE™ .......... ... Digital inputs

BLPS ............ Control signal: Block parameterisation / configuring
BLPSgg .......... Control signal: Block parameterisation / configuring using digital input
BLPSgs .......... Control signal: Block parameterisation / configuring using serial interface
BLS ............. Control signai: Block configuring

BLSgeg ........... Control signal: Block configuring via digital input
BlSeg .- .- ....... Control signal: Block configuring via serial interface
C* Parameter: constants

C ..o LED: computer not ready

CB ............. Control signal: computer mode

CBgg ............ Control signal: computer mode via digital inputs
CBes ............ Control signal: computer mode via serial imterface
cP* L. (Kp) proportional gain

CPU ............ Centrat Processing Unit

dA* ... L. Parameter: display range start-of-scale

DDC ... Direct digital control

s Parameter: display range full-scale

dELt ... Delete _

s | Parameter: display decimal point

dPv ... ... Parameter: direction of step change

dr .. Parameter: refresh rate of display

dY ...... ... ..., Parameter: amplitude of step change

Brr ... Error

End ........._ ... Error message: End

ESES ........... Remote seriat interface

FASt ............ Error message: Fast

FCon ............ Configuring mode: connect functions

FdEF ............ Configuring mode: define functions

FE* ..... e Function input _

FPoS ............ Configuring mode: position function

FPSt . ........... Configuring mode: preset functions

Fus ... Function block: lineariser

Fui, -10t0 110 .... Parameter: vertices for lineariser 1

Fu2, -10to 110 .. .. Parameter: vertices for lineariser 2
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H= ... Parameter: alarm hysteresis

H ._.... Control signal: manual mode
Hi ...... Control signal: manual local
Hege ... Control signal: manual remote via digital input
Hegg ... Control signal: manual remote via serial interface
HE _.... Error message: manual remote
inSt .... Insent
Int* .. ... Control signal: local
Kp ..... Proportional gain
LED .... Light Emitting Diode
MA™ . ... Function block: find maximum
MEM ... Memory
Mi™ . ... Function block: find minimum
ModE ... Moade of operation :
ncon . ... Not connected
nddc ... Error message: tracking or DDC
ndEF ... Not defined
no ..... No
not ..... None
nPoS ... Not positioned
N ...... Control signal: tracking
Nee .... Control signal: tracking via digital input
. Ngs .... Control signal: tracking via serial interface
ofFL .... Overflow
-oFL .... -overflow (underflow)
onPA ... Parameterisation mode: on-line parameterisation
oFPA ... Configuring mode: off-ine parameterisation
OP™ .... Error message: Option (slot)
OUT . ... Output: manipulated variable y

ovEr Shot  Error message: overshoot

P* . ... .. Control signal: P made
*BE- - ... Control signal: P mode via digital input
E§ ... Control signal: P mode via serial interface
P> ... Connectable linear parameter
PAU .... Control signal: parameter switchover
PAUge .. Control signal: parameter switchover via digital input
.PAUgg .. Control signal: parameter switchover via serial‘interface
PV ..... Controlled variable
RB .... Control signal: computer not ready
rE1 .... Function Block: correction computer 7 _
rE1, PA . Correction computer parameter: correction factor for pressure start-of-scale
rEl, PE . Correction computer parameter: correction factor for pressure full-scale
rE1, tA .. Correction computer parameter: correction factor for temperature start-of-scale
rE1, tE .. Correction computer parameter: correction factor for temperature full-scale
RC .... Control signal: no computer mode '
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S ... Configuring switch

SA .... Parameter: lower setpoint limit
Sho..... Parameter: setpoint limit

S SE .... Parameter: upper setpoint limit -

" SES ... Serial interface
SG .... Parameter: control variable
SH .... Parameier: safety setpoint
SioL..L. Control signal: safety mode, error message: safety mode
Sige ... Control signal: safety mode via digitat input
Sigg ... Control signal: safety mode via serial interface
SMAL .. Error message: Small
SP .... Setpoint
SPC ... Setpoint contro
StAt .. .. Error message: stationary, static
SwS ... Configuring mode: configuring switch
StrU ... Parameter preselection mode: select configuring
S 17 S Parameter: minimum length of stop pulse

te ... .. Parameter: minimum length of start pulse
tESt .... Self-test :
tF .. Parameter: fiiter time constant
tn* ... Parameter: integral reset time
tS ..., Parameter: setpaoint ramp
oo . ...
oL Monitoring period
v L. Parameter: derivative action time
ty ..., Parameter: positioning time
VoL Ratio setpoint factor
Vigt - - - .- Ratio factor
vA ... Parameter: ratio factor start-of-scale
vE .. ... Parameter: ratio factor full-scale
wr oL Derivative action gain
vwe . ... Derivative action gain (fixed in parameter contral)
WL, Setpoint w
WE ... .. Remote setpoint
Wga - .- - Remote setpoint via analogue input
weg . ... Remote setpoint via serial interface
Wgp . ... Remote incremental setpoint
Wi Local setpoint
WY ... Normalised ratio setpoint factor
X ounn. Controlled variable (measured value)
; G Secondary control variables
xd* .... Control difference
xds .... Caontrol difference, position controller
v o..... Normalised ratio factor

¥ ....:. Manipulated variable
172 BT Spiit range manipulated variable
y2 ... Split range manipulated variable
Y1 ..... Split range parameter: range of manipulated variable 1
Y2 ... .. Spiit range parameter: range of manipulated variable 2
YA ..., Parameter: Lower limit of manipulated variable
YE ..... Parameter; Upper limit of manipulated variable
YE - - Remote manipulated variable
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VES - v vvvimcnnn. Remote manipulated variable via serial interface

L = Remote incremental manipulated variable
YH mmveeeceenn Manual manipulated variable
YN - ecmereaens Remote manipulated variable {tracking manipulated variable)
Y8 ce e Safety manipulated variable
YS ..o, Parameter: safety manipulated variable
Yor L. Parameter: working point
YBL ........... Error message: Blocking mode
*yBL ... ... ... Control signal: direction dependent biocking of y
*yBlge ........ Control signal: direction dependent blocking of y via digital inputs
tyBlgg ... . ... Control signal: direction dependent blocking of y via serial interface
TAw ... Control signai: incremental adjustment to w
tAwge ........ Controf signal: incremental adjustment to w via digital inputs
tAwgg ... ... Control signal: incremental adjustment to w via serial interface
*Ay L.l Control signal: incremental adjustment to y
TAype ... ..., Control signal: incremental adjustment to y via digital inputs
tAygg ..o ... ... Control signal: incremental adjustment to y via serial interface
-1ito11.1 ... .. Parameter: vertices for FE1 lineariser
13t 113 ... .. Parameter: vertices for FE3 lineariser
b1 Controller
E| ........... Local
Do ........... Remote

Lo Fault
I-IAE“’* ......... Error message: Fauit on analogue inputs
—_——— ... Decimal point

A .. Adjustable

Wl Parameter set 1

L Parameter set I1
[ ¢ T Old parameters

o | I New parameters

Lo Indicates a counter number or parameter name
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Configuring aids

L Define problem

. Define controller configuration

—  Define positions of jumpers and switches on main board and signal converter
] Draw wiriﬁg diagram '

- Draw special wiring, e.g. of freely-programmable area

. Define front panel description

& - Record tabular values
{configuration, parameterisation)

nr
n - X AIfE 4
1 \IuEz,E3) B .
2
E1 - —
3 1 - E2+E3-E4 iAr 5
a4 ES
5 nro
Max t>—{MA 4
Fu .F nr
ry nr
E Ii \: A Fu .2 .
E Min  F—IMi 4
-10, 0, 10 bis 90, 100, 110 oFPA

Freely configurable analogue input signal processing (S4 = 1)
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SIPART DR22 settings, Controller number / Measuring point .. .....oovveneenn..
Parameters onPA

Digital display Factory | Dimen
Meaning of parameter 14.(y) | 16 ) 19 {w) for default setting | sion
Parameter set1 .

[ Filter time constant xdl F1 1 )
Derivative action gain wi ' 5,000 1
Proportional gain ¢PI 0,100 1
Reset time tnl . 9984 S
Derivative action time. _ vl oFF 8
Response threshold xdI - ‘AHI 0,0 %
Working point P controlfer YoI Auto| %
Lower limit of manipulated variable YAI -5,0 %
Upper limit of manipulated variable YEI : o 105,0 %o
Parameter set 11 ' '
Filter time constant xdII C I 1 5
Derivative action gain wil 5,000 1
Proportional gain . jcPII . 0,100 1
Reset time o tnll 9984 8
Derivative action time - Il oFF s
Response threshoid- xdll AHII 0,0 %
Working point P controller Yol Auto} -~ %
Lower limit of manipulated variable YAII ' -5,0 %
Upper limit of manipulated variable YEII 105,0 %

¢ .

Display refresh rate ‘ dr % 0,80 s
Positioning time tY O oFF s
Min. positional pulse interval tA _: 180 ms
Min. positional pulse length tE o 180 ms
Filter time constant AE1 tF1 8 1 s
Filter time constant AE2 tF2 5 1 s
Filter time constant AE3 tF3 o 1 s
Filter time constant AE4 tF4 1 S
Filter time constant AES tF5 1 S
Multiplication constant ¢l 0 1
Multiplication constant c2 0 1
Addition constant c3 0 100 %
Multiplication constani cd 1 1
Addition constant c5 0 100 %
Multiplication constant cB Q 1

| only when S4=1
Switchable parameters PO 1 1
Switchable parameters PQ2 1 1
Switchable parameters P03 1 1
Switchable parameters P04 1 1
Switchable parameters P05 1 1
Switchable parameters P06 . 1 1 :
Switchable parameters PO7 1 1
Switchable parameters PGB 1 1
Switchable parameters P09 1 1
Switchable parameters P10 1 1
when adaptation
Monitoring period iU oFFl h
Direction of step change dPv " PoS -
Amplitude of step change dy ' 0,5 %
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SIPART DR22 settings, Conirol number/ Measuringpoint...................

Parameters oFPA

Digital Display Fact DI
. actory | Dimen-
Meaning of parameter 144 |16 19 (w) for default sefting
Decimal point display L dPI -1 -
Start-of-scale Display range display I | dAI 0000 -
Full-scale Display range display 1 | dEI 1000 -
Decimal point display 11 dPII e -
Start-of-scale Display range display II | dAIL 0000 -
Full-scale Display range display I | dEII 1000 -
Alarm 1 Al 5.0 -
Alarm 2 A2 —-5.0 -
Alarm 3 A3 - 5.0 -
Alarm 4 A4 2 5.0 -
(3]
Hysteresis alarms A1 and A2 H1.2 E 1 1 %
Hysteresis alarms A3 and A4 H3.4 2 1 %
Lower setpoint lirmnit SA ~-5.0 -
Upper setpoint fimit SE 105.0 -
Safety setpoint SH 0.0 -
Limiting setpoint for override control Sb 0.0 -
Setpoint ramp S ~“oFF | min
Lower ratio factor vA 0.000 1
Upper ratio factor vE {| 1.000 1
Safety manipulated variable YS il o0} %
Manipulated vartable range y1 in split-range Y1 50.0 %
Manipulated variable range y2 in split-range Y2 50.0 %
Vertex at —10% —10 | -
Vertex at 0% 0]-
Vertex at 0% | o | 10]-
Vertex at 20 % i | - 20]-
Vertex at 30 % ? K=l it 30 | -
Vertex at 40 % 3 E 40 | -
Vertex at 50% | = B 80 |-
L3

Vertex at 60% | c2 60 | -
Vertex at 70% | F= 70 | -
Vertex at 80 % 80 | -
Vertex at 90 % 90 | -
Vertex at 100 % 100 ;-
Vertex at 110 % 110 | -
Venrtex at -10 % -10 | -
Vertex at 0% 0o]-
Vertex at 10 % 10 | -
Vertex at 20 % hi 201 -
Vertex at 30 % - 30 | -
Vertexat 40 % ? Lo 40 | -
Vertex at 50 % 3 ﬁ 50 | -
Vertex at 60% | ~ = 60 | -
Vertex at 70 % § o 70 | -
Vertex at 80 % = 80 1] -
Vertex at 90 % 90 | -
Vertex ai 100 % 100 | -
Vertex at 110 % 110 | -
Lower pressure correction quotient PA = 1 1
Upperpressure correction quotient PE rE 1 1
Lower temperature correction quotient tA rE 1 1
Upper temperature correction quotient 1E rE 1 1
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SIPART DR22 seﬁings, Controller number / Measuringpoint...................

Parameters PASt

Digital Display Fact DI
. actory |Dimen-

Meaning of parameter 14(y) |16 ) 19 (w) for default setting | sion
Derivative action gain we 5 1
Proportionai gain when SG=10 % cP1 0,1 1
Proportional gain when SG=30 % cP3 0,1 1
Propottional gain when SG=50 % cP5 | 0,1 1
Proportional gain when SG=70 % cP7 0,1 1
Proportional gain when SG=90 % cP9 0,1 1
Integral reset time when SG=10 % tnt 9984 s
Integral reset time when SG=30 % tn3 : 9984 S.
Integral reset time when SG=50 % tn5 = 9984 5
Integral reset time when SG=70 % tn7 5 8984 s
Integral reset time when SG=90 % tn9 -2 9984 5

2

Derivative action time when SG=10% | tv1 'S oFF s
Derivative action time when 8G=30% | tv3 s oFF. s
Derivative action time when SG=50% | tv5 © oFF S
Derivative action time when SG=70 % | tv7 oFF s
Derivative action time when SG=90 % | tv9 oFF 5
Response threshold when SG=10 % AH1 0,0 %
Responss threshold when 5G=30 % AH3 0,0 Y%
Response threshold when SG=50 % AH5 0,0 %
Response threshold when SG=70 % AM7 0,0 %
Response threshold when SG=90 % AH9 0,0 %
Working point P-cont. when SG=10 % | Y01 0,0 %
Working point P-cont. when SG=30% | Y03 ' 0,0 %
Working point P-cont. when SG=50% | Y05 , . 0,0 %
Working point P-cont. when SG=70% | Y07 0,0 Y
Working peint P-cont. when SG=90 % | Y09 0,0 %
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SIPART DR22 settings, Controller number / Measuring point

Configurations

Switch Default Factory Switch Default Factory
number setting number setting
0 0 54 0
1 0 55 0
2 0 56 0
3 0 57 0
4 0 58 0
5 0 59 | ©
6 0 60 I o
7 0 61 0
8 0 62 “ 0
9 0 63 i o
10 0 64 - I o©
11 0 65 t o
12 0 66 H 0
13 0 67 0
14 0 68 0
15 1 69 0
16 2 70 0
17 3 71 0
18 0 72 0
19 0 73 T 1
20 0 74 | o
21 0 75 | o
22 0 75 1
23 0 77 “ 2
24 -1 78 3
25 2 79 “ 4
26 3 80 5
27 4 81 i ®
28 0 82 0
29 0 83 n I}
30 0 84 0
31 0 85 0
32 -0 86 0
33 0 87 0
34 0 88 0
35 0 89 u [V}
386 1] 90 0
37 0 91 0
38 0 92 u 0
39 0 a3 0
40 0 94 0
M 0 95 lt 0
42 0 96 0
43 0 a7 0
44 0 98 <u 0

‘45 0 99 0 .
46 0 100 0
47 0 101 0
43 0 102 [}
49 0 103 - 0
50 0 104 0
51 0 105 0
52 0 106 0
53 4] 107 0
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SIPART DR22 settings, Controlier number / Measuring point . .. ........ ...

FAEF  Define functions ' FPoS Sequence functions
~ Response: Display 19 (w) Prompt: Response: Display 19 (w)
Prompt: Default Display Default
Display : 16 {x)
16 (%)
| YES| no {YES | no |YES| no |YES| no 1
Arl.F 2
Ar2.F 3
Ar3.F 4
ArdF 5
Ar5.F 6
Ar6.F 7
Ful.F 8
Fu2.F 9
MATF 10
MA2.F 11
MA3.F 12
Mit.F 13
Mi2.F 14
Mi3.F 15
rE1.F 16
y -Selgcted definition: response YES or no 1;
19
20

FdEF-, FPoS-lists freely configurable range
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- “ SIPART DR22 settings, Prompt: Response: Display 19 (w)
Controlter number / Meas. point .. ............ Display Default

16 {x)

Arl i
Art.2
Ar1.3
Ari 4
Ar1.S5
Ar2.1
Ar2.2
Ar2.3
Ar2.4
Ar2.5
Ar3. 1
Ard.2
Ar3.3
Ar3.4
Ar3.5
Ard.1
Ard 2
Ard.3
Ard. 4
Ard 5
Ar5.1
Arb.2
Ar5.3
Ar5.4
Ar5.5
Arg.1
Ar6.2
Arg.3
Ar6.4
ArG.5
FE1
FE2 -
FE3
FE4
FES
FEB
FU1.1
FU1.2
MA1.1
MA1.2
MA1.3
MA2.1
MA2.2
MA2.3
MA3.A
MA3.2
MA3.3
Mit1.1
Mil.2
Mit1.3
Mi2. 1
Mi2.2
Mi2.3
Mi3.1
Mi3.2
Mi3.3
rEt.1
FCon-lists freely configurable range E1.2

rE1.3

FCon Connect functions
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20

19

18

17

16

13.2

152 14 151

Figure 3-1 Controls and Displays

111
12

11.2

13.1

5.1
5.2
6.1
6.2
71
7.2

13.1
13.2
14

15.1

15.2

16

17

18

19

20

Local LED (green) On: tocal setpoint

Localremote Setpoint switchover, or Exit
pushbutton pushbutton during configuring
CLED (green) On: computer not ready, or Exit
LED during configuring
Adaptation LED Off: adaptation ready
{yellow) Flashing: adaptation in progress
On: adaptation terminated
A1 LED (red) Limit At violated
A2 LED {red) Limit A2 violated
+Aw pushbution } Adjust local setpoint
- Aw pushbutton
A3 LED (red) Limit A3 violated
A4 LED (red) Limit A4 violated
Manual LED On: local manual mode
(yeliow) Flashing: adaptation in progress

M/A pushbutton Manual/automatic switchover, or
Enter pushbutton during

configuring
y-remote LED remote y, or Enter LED during
{yellow) configuring
Controller [LED  Controller I display/control level
(green)
Controller Il LED  Controller I1 dispiay/caontrol level
{green)
Flashing: display and working function not identical
On: display and working function identical
Selector pushbution Select Controller I/II display and
control level

Adjust manual manipulated variable

+ Ay pushbutton}
for manipulated variable y

~ Ay pushbutton

Digital display
(vellow)
+Ay LED (yellow) Displays + Ay increment on S
controllers
- Ay LED (yellow) Displays -Ay increment on §
controllers
Digital display
(red) For controiled variable x
Analogue display
(red} For controlled variable x
Analogue display
{green) For setpaint w
Digital display
{green) For setpoint w

Removable label. Screw to remove front module
situated underneath.
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Siemens Companies and Representatives

America

Argentina

Siemens S.A.
Administracién Central
Avenida Pte.

Julio A, Roca 516

Casilla Correc Gentral 1232
RA-1067 Buenos Aires
& 00 3311434

21 812 siebaar

Brazil

Siemens S.A.
Sede Centrat
Avenida Mutinga, 3650
Caxa Postal 1375, CEP 01051
BR-05110 Sao Paulo
& DIy 83zeen
11-34 090,11-23 641,
11-36 727,
11-23 713 siembr

Canada

Siemens Eiectric Limited
Montraal Office
7300 Trans-Canada
Highway

Pointe Claire, Que.,
HIR 4R6

PORB. 7300

& (514) 695-7300

058-22 778 siemens mtt

Columbia

Siemens 5.A.

Carrera 65, No. 11-83
Apartado Adreo 8 0150
Bogotd 6

= (©) 2628811,2611400

44 750 siemco

Costa Rica

Siemens S.A,

La tUruca

Apartado 100 22
San José 1000

& 215050

2 127 siemenscr

Ecuador

Siemens S.A.

Calle Manuel Zambrano y
Av. Panamericana

Norta Km 2 V2

Casilla de Correos 3580
Quite

& (02) 537666

(%) 22180 siems ed

El Salvador

Siemens S.A,

Avenida Espafia 1313 y
23, Calle Poniente
Apartado 1525

01-137 San Salvador
= 2543 13,2566 33
20 139 siemens

Guatemala

Siemens S.A.

2a, Calle 6-76, Zona 10
Apartado 19 53

Ciudad de Guatemala

B 3244 44,6 4219,6 43 21
5 313 sieguagu

Mexico

Siemens S.A.
Poniente 118, No. 590,
Colonia Industrial Vallsjo
02300-México, D.F.
Apartado Fostal 15-064,
Cofonia Pro-Hogar
02600-México, D.F.
=® 5) 5670722
(&3 1772 700,

1773 803 simeme

Nicaragua

Siemens S.A.
Carretera Norte
Km 8, {Apartado 7)
Managua, J.R.

& 41111

2 316 siemens

US.A

Siemens Energy u.
Automation Inc.

1 Computer Drive
PO.B. 5477

Cherry Hill

New Jersey 08034 USA
&® {500) 424-92 10
WU 845 168

{6 09) 42624-286

Venezuela

Siemens S.A.

Av. Don Diego Cisnercs

Urb. Los Ruices,

Carracas 10 71

Apartado 36 16

Caracas 1010 A

& (02} 23907 33,2392133
25 131 siecave

Siemens supplies a
comprehensive range of modern
process control instruments.

Australasia

Australia

Siemens Lid.

Sydney Office

383 Pacific Highway
Artarmon N.S.W, 2064
® (02 4368711
120 220 siernens aa

Africa

Marocco

SETEL S.A.

Immeubie Siemens,
km 1, Route de Rabat,
Alin — Sebéa
Casablanca 05

® 351025

28 648 setel ma

South African Republic

Siemens Ltd,
Siemens House,
Comer Wolmarans
and Biccard Street
Braamfcntein 2001
POB. 4583
Johannesburg 2000
= 011 4074111
422 524 sa

Asia
India

Siemens Limited

134 A, Dr. Annie Besant
Road, Worli

P.OB. 6587

Bombay 400 18

&= 49387 86,49387 80
1175 373 sibyIn

Indonesia

P.T. Siemens Indonesia |
Ji. Kebon Sirh 4

POB. 2469

Jakarta Pusat

& (021) 351051/55
(% 45 222 siemens jkt

Japan

Slemens K.

Gotanda Fujikura
Building, 7th + $th flaor,
11-20 Nishi-Gotanda
2-chome
Shinagawa-ku

Tokyo Osaki P.OB. 68
Tokyo 141

& 03) 490217

22 808 siemensj

Pakistan

Siemens Pakistan
Engineering Co. Ltd.
llacc House,

Abdulleh Haroon Road
P.Q.B. 7158

Karachi 3

& (021 516061,523021

%] 2 820 siek pk

We would be pleased to send
you more detailed information.
Contact your local Siemens'

office or:

Europe

Austria

Slemens AG Gsterreich
SiemensstraBe B8-92
A-1211 Wien

& (02 22) 25 01-0
(3 134 268-10sia

Belgium

Siemens S.A.

chaussée de Charlerci 116
B-1060 Bruxelles

&, {02) 536-21 1

21 347 siebrb

Denmark

Siemens A/S
Borupvang 3
DK-2750 Ballerup
= {02) 656565
35 313 siedk

Finland

Siemens Osakeyhtid
Mikenkatu 8

POB. 8

SF-0101 Helsinki 10
=& (90) 16 26-1

124 465 sihel sf

France

Slemens S.A.

39-47, boulevard Ornarno
B.F. 108

F-23203 Saint-Denis
CEDEX 1

& () 49223100

(#} 820 853 slemnf

Great Britain

Slemens Ltd.
Siermens House
Eaton Bank
Congleton

Cheshire CW121PH
& (02 60} 27 8311
8951 091 siglong

Greece

Siemens AE.
Paradissou & Artemidos
FPOB. 61011

GR-t51 10 Amaroussio
& (0) 6864111

216 291 sheagr

Ireland

Slemens Ltd.

8, Raglan Read
Dublin 4

& (01) 684727
(3 93 744 siem e

Italy

Siemens Elettra S.p.A.
Via Fabio Filzi, 29
Casella Postale 103 88
1-20124 Milano

@ {02) 67 86-1

330 261 semii

Siemens AG
Automation

Luxembourg

Siemens S.A.

20, rue des Peupliers
2328 Luxembourg-Hamm
B.P. 171

1017 Luxembourg

% 438 43-1

3430 sielu

Netherlands

Siemens Nederland N.V.
Wihelminavan Pruisenweg 26
Poslbus 180 68
NL-2500 BB Den Haag
&= {070} 782782

31 373 sighni

Norway

Siemens A/S

@istre Aker vai 80
Postbeks 10, Veitvet
N-0518 Oslo §

= {02) 153080
78 477 sieon

Portugal

Siemens S.A.

Avenida Almirants Reis, 65
Apartado 13 80

P-1100 Lisboa Codex
= (01) 538805

T 12 563, 16 743 sielp

Spain

Siemens S.A,
Orense, 2
Apartado 155
E-28920 Madrid

& (91) 4 5526 00,4 55 65 00

[T} 27 716G siemae

Swaden

Siemens AB

Box 23141

5-10435 Stockholm
Halsingegatan 40

= (08) 7281000
(&1 1g 880 siemens s

Switzeriand

Siemens-Albis AG
Freilagersirasse 28-40
Pestfach

CH-8047 Ziirich

= (01 495-31 11
823 781 sazch

Turkey

ETMAS, Elektrik

Tesisat ve Mihendislik A.S.
Meclisi Mebusan
Caddesi, 55/35, Findikli
P.K. 10 01, Karakby
Istanbul

& {1} 1510900

() 24 233 siestr

Agencies in
90 other countries

6.88

Process Automation,
Test and Measurement Systems,

AUT 34 PM

D-76181 Karlsruhe

Telephone (0721) 5 95-29 18

Telex 78 255-68
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