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Front view

LED 2 e.g. Cooling
LED 1 e.g. Heating
Locking screw
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Front view

LED 3 e.g. Alarm 1
LED 4 e.g. Alarm 2

|
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"' . "' . "' . "' Display 1 e.g. Process value
Text 1 e.g. physical unit ap E‘ E: E‘E: Display 2 e.g. Set-point
~ Selection key
PC interface I|* 9 VIIAlIC Increment key (T)
Manual/Automatic key l = | Decrement key ()

Locking screw: Locks the controller module in the housing.
LEDs: indicates the statuses of controller outputs Y1, Y2 and alarms LIM1, LIM2

(other settings at configuration level LELD ; L E d—page 26).

Display 1: indicatess process value at operating and parameter level, or the configuration
code at configuration level.

Display 2: indicates the set-point (automatic mode) or the correcting value (manual mode) in operating
level. The values are adjustable directly with [A]¥]. Further displays at operating level — page 7. In
parameter and configuration level, values and codes described with textl are indicated (— page 11).

Text 1: indicates the short-form dialogue or the unit of display 2.

Text 2: indicates the output bargraph (other selections possible in configuration level C.800).

Keys [2]¥][A]S): For the certain function — pages 8 and 11.

PC interface: PC connection for configuration/parameter setting/operation with an engineering tool.

Safety notes

Following the enclosed safety instructions 9499 047 07101 is indispensable!

The insulation of the instrument conforms to EN 61 010-1 with pollution degree 2, overvoltage
category III, operating voltage 300 V and protection class I. Additional with horizontal installation, a
protection to prevent live part, e.g. wire ends, from dropping into the open housing of a withdrawn
controller must be fitted.

Electromagnetic compatibility

The instrument conforms to European Directive 89/336/EEC and will be provideed with the
CE-marking. The following European Generic Standards are met: Emission: EN 50081-2 and
Immunity: EN 50082-2. The unit is suitable for use in industrial areas (in residential areas, RF
interference may occur). The electromagnetic radiation can be reduced decisively by installing the
unit in a grounded metal switch cabinet.

Technical data — data sheet, order no. 9498 737 28333

3 Operating instruction KS92



Maintenance

S.

A\

Maintenance / Behaviour in case of trouble

The controller needs no maintenance. The rules to be followed in case of trouble are:

* Check mains (voltage, frequency and correct connections), * check, if all connections are correct,

« check the correct funktion of the sensors and final elements, ¢ check the configuration words for
required functions and ¢ check the adjusted parameters for required operation. If the controller still
does not work properly after these checks, shut down the controller and replace it.
Cleaning:Housing and Front can be cleaned by means of a dry, lint-free cloth. No use of solvents or
cleansing agents!

Further information

A manual with the order no. 9499 040 44811 gives further information to the chapters of this
operating notes.

Mounting

N

92 +O,8

60°C max. 2

ooc 95%rel. Yo
ANN

S.LI.L. switch: with the switch closed, transition to parameter and configuration level is disabled.
When making an attempt to change over to the parameter level, "Far-al” is displayed (text1).
Correcting variable, set-point and parameters at the “extended operating level” remain available
for selecting and changing. For access to the S.I.L. switch, release the locking screw and withdraw
the instrument module from the housing. Subsequently, re-insert the controller module into the
housing and mount it with screws.

Protection mode IP65: 4 fixing clamps
must be used. The instruments insert
must be placed strongly an locked
strongly by means of the locking screw.

Caution! The instrument contains
ESD-hazarded components.
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8.1.
J
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8.2.

x1

Electrical connections

galvanic isolation

Electrical connections
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O°-3 ———d!3(+)<— (9]
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5| ==——di5(+)
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7| =—T1—1di7(4)
g| ==1—do?2
10| ==T1—do3
ZZZZZIZZZZZ]Z] ___\do 4;| 1 |
12 7 RXDB '] 100QRGND ¥ 5V
13 ' GND ! IGND
14 1 1RXDA DATA B! TRE @
15 I TXDB | DATA Al TXD
16 Y UTOA " RXD

= RS422° RS485 ' TTL

* Versions with integrated supply voltage (connection example look at page 7)

Notes

The ground connection of earth terminal A11 (terminal P13 with continuous controllers, too) should be
kept separate from the mains and as short as possible (15 cm during test). Keep mains cables separate
from signal and measurement input leads. We recommend twisted and screened measurement input

leads (screen contacted to measurement earth).
When connecting a contactor to a relay output, an RC protective circuit is necessary, to avoid voltage
peaks which can cause trouble to the controller.
Individual or common fuse protection must be fitted (1 A per instrument).

Connecting input INP1 @

Input for main process value x1 (actual value).

a Thermocouple

d Potentiometric transducer

b Resistance thermometer (Pt 100)
e Current (0/4...20mA)

¢ Temperature difference (91-02) (2x Pt 100)
f Voltage (0/2...10V)
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Electrical connections

8.3.

8.4.

x2

8.5.

8.6.

8.7.

8.8.

Connecting input INP6 @

For position feedback with 3-point stepping controller
(other selections possible in configuration level L. {81).

Connecting input INP5 @

Input for process value x2 or external set-point or external
set-point offset (configuration level L. {81). With voltage signals,
A6 must be connected to the reference potential at A9.

Connecting the power supply @

Depending on the version, the instrument is supplied with: 230 V AC or 115 V AC.. The indicated
values are the limits. The protective earth must be connected to terminal P3.

Connecting the outputs OUT2/4/5 @

Relay outputs, corresponding to the controller output Y2 or the alarms LIM1 / LIM2 (other selections
possible in configuration level. See page 23).

Connecting output OUT1 @

Depending on the version, OUT]1 is a relay, logic or continuous output corresponding to the controller
output Y1 (other selections in configuration level). With logic and continuous outputs, P13 must be
connected to the earth terminal. The logic signal is 0 / >20 mA (load <600£2) or 0 / >12 V (load >600€2).

Digital inputs and outputs (di / do) @QOQDPREL

The inputs operate as current sink (IEC 1131 typel), logic ,,0" =-3...5 V, logic “1" =15...30 V.
The outputs operate as ,,grounded load*. They are short circuit protected and contain recovery diodes.
The digital input and supply voltage (24V) must be connected on each circuit board.

(4) dil / di2 control various actions (set in configuration level
CA90/0.19 { and parameterBlck 1 /Blck )
(9] di3 is used for changeover Local mode(0) <> Remote mode(1).
Q@ di4...di7 and dol...do4 are correlated to the programmer as follows:
di4 Program STOP (0) <> RUN (1) do1 Status fo control output 1

di5 Program normal (0) <> RESET (1)  do2 Status fo control output 2
do3 Status fo control output 3
do4 Status fo control output 4

@ The digital inputs and outputs must be supplied from one or several external 24 V dc sources
(current consumption 5 mA/input, max. load = 0,1 A/output). Examples:

Digital inputs (connect. A) Digital inputs and outputs with Digital inputs and outputs with
one dc source (e.g. connector B) two dc sources (e.g. connector B)

B

N low

A
(=) 1 (=) (-) 1 (=)
24V (ext.) 2 24V 24\
(+){imax 5mA _di1| 3 24V lext1) 2| H] H] [|] (ext.1) 2 (ext.2)
Imax. 5 mA dI 2 (+) Imax. 5 mA - di 3 3 (+) Imax. 5 mA di 3 3 AL ] [] [] [] (+)
Imax. 5 mA - di 4] 4 :’i ‘<_'i if Imax. 5mA_-di4] 4 <H L
Imax. 5mA - di 5] 5 2222 Imax. 5 mA_-di 5] .5 =lggs
Imax. 5 mA - di 6] 6 £|EE|E Imax. 5 mA . di 6] B 2| %l 2| %
Imax.5mA_~di 7| 7 Imax. 5mA - di 7] 7 E|E|E|lE
8 |do1 8 [do1
9 |do? 9 |do?
10 [do3 10 |do3
11 |do4 11 |do4
N L~
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8.9.

8.10.

Electrical connections

Connecting the bus interface )

TTL level or RS422 or RS485. With TTL level, an interface module for conversion to RS422/RS485 is
required. 4 units may be connected to an interface module.

Versions with integrated supply voltage

The supply voltage can be used only for energization of a 2-wire transmitter or for energization of
max. 4 control inputs. The supply voltage is potential-free and can also be used for energizing inputs
INP3 ... INP6 or for other units. Selection of supply voltage or digital inputs is by S.I.L.

switches (see figure below).

Transmitter Digital input
supply voltage
@ | Position T | | Position D |
@ | open | | closed (D) |
® | closed (T) | | open |

The supply voltage is only applied to terminals A12 and A14 with INP1

configured for current or thermocouple (L2018 ; t.9Fe) and the S.IL.

switches set for transmitter supply (factory setting)! With the S.I.L.

switches set to digital input, the voltage is applied to terminals A1 and A4 independent of the
configuration of input INP1. In this case, the voltage input of INP5 is not available.

Supply voltage for energization of External use of the supply Connection of a 2-wire
digital input (e.g. dil...di4) voltage transmitter on example of
A 1 B A~ INPI or INPS
1 : ] pa S T
12 — z L=l y AT
T3 =1"= e Te|l—t— )| =T
4 - - 3 15| ==t 4f
L4, :> =T
16| =1— 6 - INP5
7
8

[de]

L o2 |-
13 |

Ly —; INP1
5= "

ﬂ
{ep]
I
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Operation (survey)

9.
ISy
9.1.

9.2.

Operation (survey)
The user manual (order no. 9499 040 44811) is required for the complete operation.

The menues 1...3
Apart from the parameter and configuration words, the following dialogue words are used (Textl):

Textl Signification
CBu=s  |CFrht | PC communication via interface at terminals B12...B16 or connection on the unit front
Clear The additional display selected at operating level is deleted (— Mark)
Clock Adjust the clock
Conf Transition to configuration level
End Return to the previous selection menu
Exit Return to operating level (main display)
Hold The displayed parameter is determined as standard indication.
Mark The displayed parameter is stored as additional display at operating level (— C1ear)
More The configuration level area described with MORE is accesible
O5t.ar |0SLoF | Self-tuning will be started or stopped
Fara Transition to parameter level
FEun  |P5tof | Programmer will be started or stopped
FZet |PEe= | programmer will be set to a specified program point or reset to the reset point
Huit Return to operating level (main display) without storage of the values changed last

The operating level

The operating level comprises main display (D and extension 2. During the main display, automatic
or manual operation can be selected ((£]). With automatic, the set-point, and with manual, the
correcting value can be adjusted directly ((a]¥]). In the extension, the number and sequence of displays
is dependent of selected functions. Max. 12 parameters from the parameter level can be displayed
Mark < Clear). Some of these parameters are directly adjustable (A]¥]). A parameter can be
displayed continuously with the Hal o function. (Press& < 3s — Select parameter (press [A[¥]) —

> 3s — Select Hold (Press [a]¥]) — [©)). The extension can be left with Ex1it. and [§ or after

a timeout of 60 s or with [2]. With [2], the other operating mode is also selected.

—
=~
~—~—60s — _
15 -
b O il 010 b el O e
SR TN RS OHa» JEOOHa SRS Ha | B2
°C EEC’E‘E State «il'xu 'E’.E«il'w EE!‘EE «il' Exit
: INEEEL 554 Wr1Z2.Z Run Loc Regelabueichung t
3
Ol
[ g | N
Man. 5 '_:l ‘E
Y : INEEEI 55%
~ >3s
@ N o ::— —>Menuel @
If the set-point is set to ‘— —* by means of [¥], the controller is switched off!!

Menu 1 is always selectable at operating level: deletion of additional display (C1&ar),
communication interface switch-over (CBU= < CFrht) and starting (O5t.ar) or stopping
(0=t.0F) the self-tuning, setting the clock (C1oizk ), operate the programmer (FEUn < PSt.oF;
FRes=;P5Set) and transition to parameter level (Far-a).

Operating instruction KS92 8




Operation (survey)

9.3. Operating the programmer:
The programmer can be operated (run, stop, reset, preset) with menu 1, via digital inputs or via the
interface (process management system).
Menu ] (flashes)
Operation level | 0 EE?d 8 chi3
! . |Clack . 1000
-y e ey ! CEBus= L Z.08
," ,’: ," : ; FPRunoFStoF
SnR ' |PRe= @ T‘ a]
o 3s ¢ |PSet > End S RN
Gl [l A Q@k v |ostaronstoe]| | &2 tHet 0l —£ _ T
teED 1.37 ee F:dc_uHre.e.L Nettgeitl
When entering the preset time (parameter setting: Fraccde = 1) the time can be entered up to 99.59 in
hours . minutes, or only in hours with longer times.
9.4. Calibration:

9.5.

Calibation is only possible with the controller set to manual mode.

Calibration from INP1/6 (T'9F = 40; Potentiometric transducer) is in two steps.

Select #HIC. — Press [@) (& blinking) — set transducer to 0%, wait 6s and confirm with [©)].
Select # 1 HBEC — Press [&) (& blinking) — set transducer to 100%, wait 6s and confirm with [3).
Manual calibration of INP6 is only possible with the DAC function switched off. With the DAC
function switched on, automatic calibration is possible (— DAC page 9 ).

For selecting WFLCal | press — (A blinks) change to 1 with [A] and acknowledge with
— automatic calibration is started.

Operating level End
= #lSianl
= 0 Aux
o InFut.
o o 4 End Contr
(F Hold Tune
Man. i | s OStar Limit
BTN

%
&

Setr
%
The parameter #@i and ¥ 1BEc can be allocated to the extended operating level.

DAC — motor actuator monitoring (Digital Actor Control DAC®)

With all controllers with position feedback Yp, the motor actuator can be monitored for functional troubles.
CFumnc = 08 = 3-point stepping controller with position feedback as a potentiometer

CFunc =09 = continuous with position feedback as a potentiometer

CFunc = 12 = continuous with current feedback via Yp (INP6)

The system detects the following stepping controller errors:

defective motor

defective capacitor (wrong rotating direction),

wrong phase followers

defective force transmission at spindle or drive,

excessive backlash due to wear

jamming of the control valve e.g. due to foreign body

With the continuous controllers, monitoring if output signal and position feedback exceed a difference
of 10 % after elapse of a 20 s filter time is provided. The DAC® function can be switched on or off at
parameter setting level (DAC = 0/1). A detected trouble is indicated, the controller switches to manual
mode and no pulses are output any more.

During Yp calibration, the DAC® function is activated! Otherwise, disabling would be detected when
reaching the limits and the controller would be switched to “off” (r calibration).

9 Operating instruction KS92



Operation (survey)

9.6. Self-tuning (automatic optimization of control parameters)

After starting by the operator, the controller makes an attempt for optimization by determining the
parameters for fast line-out at the set-point without overshoot from the process characteristics.

Optimization start:

the operator can c 0
start the optimization — 1 -c ne
s |HE___ 12%

attempt at any
time (see opposite drawing).

Preparation for self-tuning:

e I ]

[y N}

(o

Ada L B
sw__—_ IME___ 12X

e PID, PI, PD or P control behaviour ¢ Determine the stable correcting variable (YOF1.rm).

can be selected by the user by * Determine the ‘process-at-rest’ mode
switching off Tn=0 or Tv=0 before L0d ; OCond)
self-tuning start.

* Determine the output step change * Is the set-point reserve (x-w) > 10% of
(dYorFt). W100-W0?

Self-tuning cancelation:

The operator can cancel the optimization attempt at any time. This is possible by pressing
key [£] (—controller switches to ‘manual’) or via 05t.0F in menul (— controller switches

to “automatic’). The controller continues operating with the old parameter values.

Optimization problems:

With process conditions which prevent successful optimization, the controller
cancels the attempt for optimization (Hida F is displayed). The controller outputs
are switched off to prevent the set-point from being exceeded. Afer self-tuning
cancelation, controlling is continued with the old parameter values.

Operating instruction KS92 10
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9.7.

Parameter and configuration level

Operation (survey)

Menu 1 is always selectable at operating level: several operations and transition to parameter
level (Far-a).

Menu 2 is always selectable at parameter level: selection of additional displays (Mark), return to
parameter level (Erid), return to operating level (Ex11t.), transition to configuration level (Carif).

Menu 3 is always selectable at configuration level: permitting the MORE area (Miot&), return to
configuration level (Erid), return to operating level without storage of the last changes (B4it.) or
with storage of the changes (Ex11.).

-

Wz:ec

[ x]
(]

J
[

A

Y: INEEE

[}
(W

[}

<€

(4]
V]

Erd
Hold

Clear

by

S5k

Clock
CBu=
PR
FRe=
FPSet

e g 8

nd\ “

Ex
A
v]

CCA

Value adjustment is as follows (parameter values / configuration codes):

Example for a single value

<4V

LimH1

Ol
[ iy X

A

Example for combined data (e.g. C-codes)

)l
ra3n, (530 [ 7538
Sre = { Ture Mode
/HQ%' L E} v] f Vi

11
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Configuration

10.
10.1.

10.2.

Configuration
General

The KS92 controller configuration for quick and easy function selection during subsequent operation
is described in this section. During configuration, the required functions are selected from a large
variety of available functions. The configuration determines the basic structure for solution of an
application.

The configuration structure is designed so that determination of the required functions for a large
number of applications is possible by adjustment of as few configuration words as possible. Moreover,
the structure was designed flexible enough to permit additional configurations also for realization of
special applications.

Basic structure

The first menu level permits selection of the main configuration group.
The user can be guided through all function configurations, or he can configure the specific functions
required for his application directly.

For all ‘complex’ main groups, a two-level configuration concept which enables the user to select the
‘correct’ setting for his application by defining only one configuration word was determined. If
necessary, special functions can be determined separately. For the ‘normal user’, however, the
configuration words are preset to purposeful default values! For simplification, the hierarchic
configuration dialogue is structured so that the user can and must adjust only the ‘required’
configuration words.

The user configuration dialogue is started via selector key [ and ‘increment’ / ‘decrement” keys [A] V],
like with the other KS92/94 operating levels:

Press the selector key to select menu items / input values / input positions within a ‘level” and to
change over to the next higher level at the end of a ‘level’.

Press the ‘increment’ / ‘decrement’ keys for returning to a lower level and for

modification of input values.

COM11 !..l‘

The configuration structure is shown on the two following pages (10 and 11). All possible
configuration words are listed. Configuration words which are irrelevant for a function are not
displayed during the dialogue!

Switch-over to a selection menu is possible from anywhere during configuration by pressing key
>3s.

End: Return to configuration level

More: Activating the More function

Chait.: Return to operating level i . End
(configuration changes are not Configuration- E‘:"TE
effective) level v

Exit: Return to operating level = =

(configuration changes are effective
and the controller is re-initialized).

Operating instruction KS92 12



Configuration

10.3. Main groups

The following main configuration groups are available for KS9x controller configuration:

Contt  Controller function L. (LT L1035 —pagel6
SOouUrS Inputallocation Coiad L83 —pagel8
InFut.  Inputfunction g LHET  —page20
Outrt  Qutput function T LA97  —page23
Alarm  Alarm function Call ChBO  —page2s
Turne  Self-tuning ook —> page 26
Disp User interface Cald — page 26
Au Additional function L300 . LAY S page27

The main configuration groups are structured in a hierarchical order, whereby determination of a
dialogue for prompting only the really relevant configurations is possible.

@ ENGINEERING TOOL ‘ET/KS 94°
Engineering Tool ET/KS94 permits realization of all operations which are possible via the KS94 front
panel on a PC, whereby controller configuration and parameter setting are facilitated considerably.
The engineering tool offers the following functions:

Configuration | x|
Controller | Dig. Inp. l | nput I Output I Lirnit l Option I
~Controller function [C100) J/ |
Contiolmode : [ AR - [T N
Signaller with 1 output
Signaller with 2 outputs
Controller type : IStandald controller J D
Three-point
Set-point functions : o - Three-point heating tinuous; cooling switched
ISEl point control J Three-point heating switched; cooling continuous
Delta / star / off
-Additional configuration [C101] Three-point stepping .
g ( ' Three-point stepping with position feedback Yp
i : - Continuous controller with 3-point output
el Gan: Ilnvetse J Continuous controller ? ?
. ... Conti 15 controller split range
Differentiation : Ion process value X jJ Continuous controller with feedback Yp
On sensor break - I_v = Ymin (0Z) J
_Erl'
Ratio control ... I |nglam control I | 333 L I

1] & I Cancel I Help

Creation and modification of the parameter set

Transmission of a parameter set to KS94

Read-out of a parameter set from a KS94

Long-term storage of various parameter sets on hard disk or floppy
Display of operating data

Loo0o0

Connection of PC and KS94 controller is via an RS232/TTL adaptor cable, which must be ordered
separately (ordering information — see page 43 section 12 ). In conjunction with the ‘SIM/KS 94’
controller simulation, a graphic trend display of the real process data is available!

13 Operating instruction KS92
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Configuration

Fig.: 2 Survey of configuration
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10.4.

CONTR: Controller

This main group determines the controller structure and function, which is used as starting point for

controller configuration for a particular application. The main controller configuration L. {Z 0l leads to

an input and output pre-adjustment (L. {HD .. L. {90, LRO0 .59 1), This ‘proposal’ must always be
checked before commissioning and corrected, if necessary. After determination of this word, no further
settings are required for a large number of applications. Additional function adaptions are possible via

configuration words L. {15 and the following configurations.

Main controller configuration 1:

CFunc CTare WFunc

(Control behaviour) (Controller type) (Set-point function)
00: signaller 1 output 0: standard controller |0: set-point
01: signaller 2 outputs 1: ratio controller 1: set-point / cascade
02: 2-pnt.controller (— LT 2: programmer
03: 3-pnt.controller (heating switching and cooling switching) 2: 3-element controller |3: set-point with ext. offset
04: 3-pnt.controller (heating continuous and cooling switching) 3: mean value 4: set-point / cascade with
05: 3-pnt.controller (heating switching and cooling continuous) Xeff = (1-b)ex1+bex2| internal offset
06: A/Y-off 5: set-point / cascade with
07: 3-pnt.stepping external offset
08: 3-pnt.stepping with Yp (INP6) 6: programmer with internal
09: continuous with position controller offset
10: continuous 7: programmer with external
12: continuous with current feedback via Yp (INP6) offset

Main controller configuration 2:

Coiff CFail
(Output action) | (Differentiation) (Controller behaviour with main variable sensor break)
0: inverse 0: differentiate Xw |0: neutral (controller outputs switched off)
1: direct 1: differentiate X |1: Ypid = Ymin (0)

2: Ypid = Ymax (100)
3: Ypid = Y2 (adjustment via front panel not possible)
4: Ypid = Y2 (adjustment via front panel possible)

Operating instruction KS92 16
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Use of an auxiliary variable and external y limiting:

CHuz couc
(Auxiliarv variable z via INP3) (Output limiting)
00:no 0: no external limiting

01:in conjunction with the process value without differentiation

02:1in conjunction with the process value with differentiation in both directions

03:1n conjunction with the process value with differentiation and positive change

04:in conjunction with the process value with differentiation and negative change

05:in conjunction with the correcting variable without differentiation

06:1n conjunction with the correcting variable with differentiation in both directions
07:1n conjunction with the correcting variable with differentiation and positive change
08:in conjunction with the correcting variable with differentiation and negative change

Set-point functions:
(only with Wext )

WTrac Al
(Behaviour of Wint when switching over from Wext to Wint | |(Type of set-point
with the w tracking input switched on ) fracking )
0: Set-point tracking 0: additive
1: Process value tracking 1: factor

Ratio functions: (only with ratio controller)

COM1

Redlerzugatz 3

|
Fatio “hE

(Ratio control function) (Process value decimal point)
1: (x1 + NO)/x2 0: no digit behind decimal point
2: (xI +NO)/ (x1 +x2) 1: 1 digit behind decimal point
3: (x2-x1 +N0)/x2 2: 2 digits behind decimal point
3: 3 digits behind decimal point
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Wl Span start X0: (only with ratio controller)
g ol Xmin:(min. process value limiting Xmin)
S il Numeric value:-999 ... 9999
Untere Grenze X
(Ml Span end X100: (only with ratio controller)
= thd Xmax:(max. process value limiting Xmax)
= o T Numeric value:-999 ... 9999
tbere Grenze & and Xmin Xmax
Factor for stoichiometric ratio s: (only with ratio controller)
& S:stoichiometric ratio
p= Numeric value:00.00 ... 99.99 (2 fixed digits behind decimal point)
Programmer configuration:
& (only with programmer configured)
=
Fael FurlrF FErd Fatrt
(Source for program (Behaviour with mains Behaviour with program (Source for
selection) [SCoVery) end) Run/Stop)
0: program selectionvia  |0: continue program 0: continue with following  |0: start/stop and
operation 1: stop program and switch over program reset together™.
1: program selection via to Wint 1: following program and control with int/ext
control input 2: continue program after reset (start required) (without Option B)
automatic research 1: start/stop and
3: continue program after successful automatic research reset separate.
otherwise switch over to Wint (Option B)
4: continue program at the time mark of mains recovery

*[.190; Slli~ e select the source for int/ext-switching.

10.5. SOURCE: Input signal allocation
(e e

Input signal allocation is dependent of main controller configuration ‘L. { I <. this proposal must
always be checked before commissioning and corrected, if necessary. Therefore, input signal
allocation ‘SOURCE’ is no independent main item and considered as additional configuration of
‘CONTR’.

Signal allocation analog signals:

Shlaxt. S ol S 2
. (Signal source for Wext| | (Signal source for W .
(Slgnislziiﬁli;i?oﬁor 2 with controller with with controller with ss)lg’ﬁi SOl;rr(i:zbﬁ(:)
external set-point) set-point offset U yv
0: X2 switched off 0: Wext switched off 0: dW switched off 0: z switched off
l: X2 of INP5 1: Wext of INP5 1: dW of INP5 2: zof INP6
2: Wext of INP6 2: dW of INP6

Operating instruction KS92 18
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21 e

(Set-point switch-over
from internal to

STrac

Bumpless switch-over to
int. set-point with int./ext.

Sdldon

(Effective set-point

Ssh2

(Switch-over to

external)” switch-over ) ) SR
0: only internal set-point |0: no tracking2) 0: no offset” 0: no w2”
1: W/Wext via front 1: tracking on 1: offset on 1: fixed to W2
2: dil=external set-point  |2: di2 = tracking on 2: dil = offset on 2:dil =W2
3: di2=external set-point  |4: di2 = tracking off 3: di2 = offset on 3:di2 =W2
4: dil= internal set-point 5: dil = offset off 5: Timer = W2
5: di2= internal set-point 6: di2 = offset off 6: dil =W
7.di2 =W
Allocation of digital signals for the controller functions:
COM1 s :.'l' 5
Ein3a-Zuord. |ZZ- .
S5 A-M SPI-F SN Z2on SCoff

(Automatic / manual (feedback off, otherwise (Output of safe e

(manual switch-over) PI / P switch-over) correcting value) STt eiiiislllag)
0: auto/manual via front  |0: PIfixed 0: YnoY2) ) 0: controller on/off via
1: fixed to manual 1: fixed to P action 1: fixed to Y2 front (W = *----")
2: dil = manual 2: dil =Paction 2: dil =Y2 1: controller fixed to off
3: di2 = manual 3: di2 =Paction 3:di2=Y2 2: dil = controller off
4: Backup run 4: dil =PI action 4: timer = Y2 3: di2 = controller off
5: dil =auto 5: di2 =PI action 5:-dil=Y 4: timer= controller off
6: di2 = auto 6: di2=Y 5: dil= controller on

6: di2= controller on

COM1
Eingd-Zuond.Dig. 3

SPrat

(Signal source for programmer run/stop)

0: Run/Stop: Front
1: Run/Stop: di4
2: Run/Stop: di4 and timer 1

Allocation of digital signals for the programmer:
(only with programmer configured)

1) With the programmer configured, switch-over is between internal and external program set-point.
2) Can be switched over via interfaces (e.g. engineering tool; operating data)

19
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10.6. INPUT: inputs

The signal inputs for the previously selected controller configuration are determined in this main
group. The signal inputs required for the selected controller function are displayed in the
Configurationmenu. As during control function configuration, a large number of applications can also
be covered by determining the main configuration. At the second level, special cases can be matched
and adjusted by additional, optional configuration. Signal inputs INP1, INP5 and INP6 are provided
with KS92. All analog inputs (wether used for controlling or not) can be used for supervising (e.g.

alarmprocessing)

10.6.1

Signal input 1 / INP1 (main variable x1)

Configuration is for main variable x1. This signal input is a universal input for which extensive
functions can be configured.

Main configuration:
The main configuration word is used for determination of input sensor type and
physical unit. Additional input configurations can be determined using the

additional configuration.

TaFe Unit | DF
(Sensor type) (Unit)* (Number of decimals)

Thermocouple: Resistance thermometer: 0: at T'9F 30...40|0: no decimal point
00: Type L 0...900°C {20: Pt 100 -99.9 ... 850.0 °C 1: °C 1: 1 digit behind the decimal point
01: TypeJ 0...900°C |21:Pt100 -99.9...250.0 °C 2: °F 2: 2 digits behind the decimal
02: Type K0... 1350 °C |25: 2x Pt 100 -99.9 ... 850.0 °C point
03: Type N0 ... 1300 °C |26: 2x Pt 100 -99.9 ... 250.0 °C 3: 3 digits behind decimal point
04: Type S 0... 1760 °C |Standard signals:
05: Type RO...1760°C {30:0... 20 mA gnly with type: 20...40
06: Type T 0...400°C |31:4...20 mA
07: Type W0 ...2300°C|32:0...10 V
08: Type E 0...1000°C|33:2...10V
09: Type B (0)400 ... |Potentiometric transducer:

40:0 ... 500 Ohm
1820°C

* Unit settings for scaling of T=F 00...26. With T9F 30...40 the value is fixed to 0. For this case the unit to

be displayed will be configured by L.

i
R ey K

{
(
¥l
=@ A
FPhazik.Wert B%

| R
[ gy A

1:7 1

=168 (WA
FPhuzik.lWert 188%
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x0:

(physical value at 0%)

numeric value -999 ... 9999
select only with type = 30 ... 40

x100:
(physical value at 100%)

numeric value -999 ... 9999 , X0 # X100!

select only with type = 30 ... 40
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Additional configuration:
Via the additional configuration, the default setting for the signal input can be
changed or matched dependent of sensor type class.

Fail STk sEorr
(Signal behaviour with sensor (Temperatgre iveses vallie comssion cai)
fault) compensation)
1: upscale(X100) 0: not effective 0: not effective
2: downscale(X0) 1: internal TC 1: with process value correction
3: XFail (C.2 {3) 2: external TC (adjustable via
(TCfixedinL.c' {0) parameters
x1linxlout x2inx2out.)
type: 00...26, 31, 40 type: 00 ... 09
Non-selectable digits are marked by ‘0’

Tkref:

(external TC)

numeric value:-99 ... 100 °C or °F

select only with type: 00...08 and STk =2

XFail:
(substitute value with sensor error)

AFail numeric value: -999 ... 9999

Erzatzuwert

Tfm:
Tfm ] (filter time constant for input value processing)
Filterzeit. MU numeric value: 0.0 ... 999.9

Optional configuration 1:
The optional configuration can be used to determine the functions
OFtionskdnfl. for two signal pre-processing levels.

Funcl. Funcz LDF
(Function selection for signal pre-processing) (decimal point for gain, Xeftf and yki)
0: no function, signal is output directly 0: no decimal point
1: scaling (parameters: m,b) 1: 1 digit behind the decimal point
2: linearization (segment points xs1,ysl ...) 2: 2 digits behind the decimal point
3: filter (parameter: Tf) 3: 3 digits behind decimal point
4: square root extraction with factor (parameter:gain)
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Yl Linearization parameters:
l
1
A

value pair 1

value pair 2 Note that the input values (x-values)
value pair 3 must be entered in ascending order.

ir4 (xsl<xs2<xs3...)
ir5
ir 6
ir7

ir8

The range for these configuration words is between -999 and 9999 or *----" (switched off)!

@ For limiting the number of parameters, these functions can be used only once during pre-processing

10.6.2

10.6.3

Operati

levels 1 or 2! Linearization segment

[3 [3

Signal input 5 / INPS (ratio va

The signal for ratio variable x2 or ext

points which are not required can be switched off by setting

riable x2, ext. set-point Wext)
ernal set-point Wext is configured with option p.c.b. not fitted in

the controller and the function selected during controller configuration. The configuration words for
INPS5 are explained in section (see following table).

Main configuration ¥Bith O HEN o0y 0/4...20mA and 0/2...10V (type: 30...33)

C.
>

e —
(O |

s
L

-
M,

——
L3 B3

-
(]
C

[ i i}
{8 gy X

[ Ol N g

L NG Faile

without linearization (Funcl/2: 2)

Signal input 6 / INP6 (auxiliary variable yp, feedback yp)

The signal for the auxiliary variable yp or for the position feedback is configured, if this was selected

during controller configuration.

The configuration words for INP6 are explained in section (see following table).

: . [ ]
Main configuration R

ng instruction KS92

MCSHIT only 0/4...20mA (type: 30/31) and additional poten-
tiometric transducer for Yp (type: 40)

Nt only Fail®

without linearisierung (Funcl/2: 2)
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10.7. OUTPT: outputs
10.7.1 Signal output1/OUT1

More

More

More

Src

[ (Signal source)

TaFre
(Output stage)

00: output switched of

01: controller output Y1/Youtl
02: controller output Y2/Yout2
03: output Ypid

04: position feedback Yp

05: controlling deviation Xw
10: process value Xeff

11: X1

12: X2

20: set-point W

21: external set-point Wext

22: external offset dWe

23: set-point Weff

24: programmer set-point Wprg
25:alarm 1 (limit1)

26: alarm 2 (limit2)

27: alarm3 (limit3)
28: alarm 1 (limit4)

Configuration

The output for controller correcting variable y1 is configured. This signal output is a
universal output which can be configured for extensive functions.
Main configuration:

Mode
(Motor actuator output action)

0: relay (switching)
1: 0...20 mA (continuous output)
2: 4 ... 20 mA (continuous output)
3: 0/20 mA (logic)

0: not selectable
1: direct / normally open
2: inverse / normally closed

Additional configuration Outl:
Via the options configuration, the functionality for a signal post-processing stage can
be determined.

This configuration word is displayed only with the option enabled.

Func
(Function selection for signal

Qutput processing)

|

DF

(decimal point for xsi,x0,x100)

0: no function, signal is output
without change (0%...100%)

1: scaling (reference values £.5 {1

and .5 1 { are effective)

0: no decimal point

1: 1 digit behind decimal point

2: 2 digits behind decimal point
3: 3 digits behind decimal point

X0:

x100:

(physical value at 0%)
Numeric value -999 ... 9999

(physical value at 0%)
Numeric value -999 ... 9999

23
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10.7.2 Signal output 2 / OUT2

Used for configuring the source of output OUT2. This signal output is a universal output and can be
configured for extensive functions.

ufll ot :', :-', Main configuration:
]
|

Haurtkont ifg.
SEc TyFe Maode
(Signal source) (Output stage) (Motor actuator output action)
00: output switched off 0: relay (switching) 0: not selectable
01: controller output Y1/Youtl 1: direct / normally open
02: controller output Y2/Yout2 2: inverse / normally closed

25: alarm1 (limitl)
26: alarm2 (limit2)
27: alarm3 (limit3)
28: alarm4 (limit4)

10.7.3 Signal output 4/ OUT4

Used for configuring the source of output OUT4. This signal output can be
configured for extensive functions.
Main configuration:

auT4
Haurtko
TaFe Mode
(Signal source) (Output stage) (Actuator output action)
00: output switched off 0: relay (switching) 0: not selectable
01: controller output Y1/Youtl 1: direct / normally open
02: controller output Y2/Yout2 2: inverse / normally closed

25:alarm 1 (limit1)

26: alarm 2 (limit2)

27: alarm 3 (limit3)

28: alarm 4 (limit4)

29: programmer output 1
30: programmer output 2
31: programmer output 3
32: programmer output 4
33: program end

Operating instruction KS92 24



10.7.4 Signal output S/ OUTS

X : :
output can be configured for extensive functions.
Main configuration:

)
ouTsS [y X}
Haurtkonfig

Configuration

Here the source for output 5 is configured for programmer/alarm. This signal

Src TaFe

(Signal source) (Output stage)

Mode

(Actuator output action)

00: output switched off

01: controller output Y1/Youtl
02: controller output Y2/Yout2
25:alarm 1 (limitl)

30: programmer output 2
31: programmer output 3
32: programmer output 4
33: program end

0: relay (switching)

26: alarm 2 (limit2)
27: alarm 3 (limit3)
28: alarm 4 (limit4)
29: programmer output 1

0: not selectable
1: direct / normally open
2: inverse / normally closed

10.8. ALARM: alarms

10.8.1 Alarm 1/ (limit 1)
The function for alarm 1, (output via output OUT 4) is configured.

Main configuration:

(N
()

X
ALRM1 0 LLLLL

Alarm 1 T

SEC Frc ]
(Alarm signal source) (Alarm function) (Dec1mgls‘for ]

limits)

00: no source 11: Ypid 0: no alarm (don’t care) 0: no decimal point

01: Xeff 13: WMIN/MAX (Wsel) 1: sensor fail 1: 1 digit behind the

02: Xw* 14: INP1 2: sensor fail or measurement decimal point

03:x1 18: INP5 value alarm 2: 2 digits behind the

04: x2 19: INP6 3: sensor fail or measurement value decimal point

06: auxiliary 20: program time (net) alarm with suppression with 3: 3 digits behind the

variable z 21: program time (gross) set-point switch-over or start-up decimal point

07: Wext 22: program rest time 4: measurement value alarm

08: Aw 24: faulty actor 5: measurement value alarm with

09: Weft suppression with set-point change

10: Yp or start-up

*Limit comparator, all other versions are fitted with limit contact.
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10.8.2 Alarm 2 (limit

2)

The function for alarm 2 (output via OUT 5) is configured.

Main configuration

10.8.3 Alarm 3 (limit 3)
The function for alarm 3 (output via OUT 1) is configured.

Main configuration

S€C

EEEN ... BT

Selection is possible with OUT1 configured as alarm output.

10.8.4

Alarm 4 (limit 4)

The function for alarm 4 (output via OUT 2) is configured.

Main conﬁgurationw see W

Selection is possible only with OUT2 configured as alarm output

10.9.

TUNE:self-tuning

The type of controller self-tuning and the type of controlled self-tuning can be
adjusted!
Main configuration:

OCand OChLr aoF
(Controller P t-rest mod (Controlled self-tuning mode) (Decimals for
self-thnine) (Process-at-rest mode) no effect with KS92 Ot

0: Standard 0:
l:

2:

grad=0

grad <0

with inverse controller
or

grad >0

with direct controller
grad# 0

LU AW =D

: no function

. selectable control / disturbance behaviour
: switch-over via operation

: switch-over via control input

. switch-over controlled by Weff

: switch-over controlled by Xeff

. switch-over controlled by Ypid

: switch-over controlled by X-W

0: no decimal point
1: 1 digit behind
the decimal point
2: 2 digits behind
the decimal point
3: 3 digits behind
the decimal point

10.10. DISP: User interface for operation

Konfig.

LED

(Function of Front-LED's)

0:Y1,Y2, LIMI,LIM2
I:LIM1, 2, 3, 4
2: Prog D1...D4

6: LIM1,Y2,Y1,LIM2

3:LIM1,Y1,Y2, LIM2
5:Y2,Y1, LIM1, LIM2

Operating instruction KS92
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Configuration of display function signification via front panel
L1 process operation:




Configuration

Unit display:
LUnit ®xDisF Whi=F
(Unit selection for text 1) select process value for disp.) | + (select set-point for disp.)

00: no unit 106: t/h 0: Process value =xeff 0: set-point disp. = Standard
01:°C 107: m3/h 1: Process value =x1 1: set-point disp. = Weff
02: °F 108: 1/min 2: Process value =x2
03: % E 99: freely selectable
04: mbar ' Engineering tool
05: bar ' necessary

10.11. Additional functions

The interface function and operating frequency for suppression of interference on inputs are
configured.

10.11.1COM (serial interface)

Mainconfiguration:
(IS01745, PROFIBUS)
I Only with HW option B ADR: A

Geriteadresse

[ Prot Baud lj Addr
(Interface protocol) (Baud rate) (Interface address)

0: 1S0174 00: not adjustable ISO1745

01: 2400 Bd 0...99 (default0)
02: 4800 Bd
03:9600 Bd
04:19200 Bd

10.11.2Hardware

The hardware-related functions are configured.
Main configuration:
Operating frequency for suppression of interference on inputs is configured.

Hetzfreayenz

JFI‘“=-| (Mains frequency)

0: 50 Hz
1: 60 Hz

10.11.3Hard-/Software Codenumber

L5

The following configuration dates are not changeable. They show the hardware version ( (u
L.99c) and the software version (L.99 3 u. L.9%4) of the instrument.
Example: 9407 923 31201 Example:4012 157 25320

ro
L.t

(i i e |

1Zncl A 22

12 ne 5..8

More
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Block diagram Configuration, different from default
9407-901-x0000x LA00 CFunc =10 (continuous) L590 Src =25 (alarm 1)
Ny }, 5o CT9r =0 (standard controller) £.553 { SKC =26 (alarm 2)
INP6 o] ouTa WFunc = 0,1,40r5 LAOD Src =02 (xw-alarm)
Alouts | 1L 200 Tar = sensor type n.':[n B0 Src =03 (process value x1)
oo comroner L0l Src = 01(controller output yl) LAHD Src =03 (process value x1)
1 xw-alarm, 2 rocess’ value alarme £330 Src =28 (alarm 4)

9407-901-x0xxx LA00 CFunc =02 (2-pnt.controller) L33 { S =26 (alarm 2)
INPL [—x >, e 8] OUTL CT9F =0 (standard controller) L.BED SFC =03 (process value x1)
i 2l oo WFunc =0,1,40r5 CLAEMD Src =03 (process value x1)
dlours | |L2O0 Tar = sensor type
k - - L0l Src = 01(controller output ylI)
2 process value alarms L5330 Src =25(lam )

9407-907-xxxxXX LA00 CRunc = 03 (3-pnt_stepping) L% 5rc = 26 (alarm 2)
g — ar |8 0UTL CT9F =0 (standard controller) L[.BcD Sz =03 (process value x1)
INPS g ou2 WFunc =0,1,40r5
dlours | [LLOD Tar = sensor type
_ _ L5930 5rc =01 (controller output y1)
Prosess alueatarm. L5930 Sre =0 omollerouputyy)
9407-901-xxxxX L0 CFunc =10 (continuous) L33l SPC =28 (xw-alarm)
NP1 |92 8|ouT CTar =1 (ratio controller) £330 5P =25 (alarm 1)
e eb UFune 0.1, 4or§ £53 { Src - 26 lam?)
Zlours | 1T RO 5 W2 =1(INP) LAOD Src =02 (xw-alarm)
: : Lool Tar = sensor type LR Src =01 (xeff)
1 s sl 2proces vaivealrms | 508 Sre = 0l(controller outputyl) B8 Sic. =03 (process valuex)
9407-901-1x2xx L0 CFunc =10 (continuous) L33l SrC =28 (alarm 4)
INPL [ >, 8| outt CT9F =1 (standard controller) L.53 { S =33 (program end)
:EEZ ey - S 835 WFunc = 3 (mean Va]ue) LAldl Src = 02 (xw-alarm)
i s ﬂEnde 4\ outs L4192 SPrst =1 (di4)
- _ L2000 T9r = sensor type
frogrammer (continuous) LR00 Src =0I(controller output y1)
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11.
11.1.

11.1.1

Parameters

Parameters
General

This section gives a survey of the KS92/94 parameter data and general hints for parameter handling.
The parameter operation and effect on the controller operation are described with the operating
principle.

The parameter setting dialogue is realized via selector key [3] and ‘increment’ / ‘decrement’ keys [A]V],
like at the other operating levels:

Press the selector key to select menu items / input values within one level and to change to the next
higher level.

Press the ‘increment’ / ‘decrement’ keys to return to a lower level or to change input values.

The controller parameter structure is given on the following page. All parameters are listed.
Parameters which are not relevant for a function (configuration-dependent) are not displayed!

A selection menu can be displayed anywhere at parameter level by pressing key |&] >3s.

Encl: return to parameter level —
Mark: mark the selected parameter o ¢ End
for display at ‘extended’ arameter Mark
. Exit
configuration level.
Exit: return to operating level.
Cont's transition to configuration level.

Allocation of parameters to the ‘extended operating level’

Up to 12 parameters can be allocated to the ‘extended operating level’ (see Fig.3: ), whereby the
controller operation is simplified, since changing over to parameter level whenever one of these

arameters must be changed 1s omitted.
P g Fig.: 3 Marking a parameter

Allocation: select required parameter, press ‘selection’
key [ during >3s (Fara blinks) Select Mark with Felianz e
‘up’ key [A] and acknowledge with ‘selection” key
(see Fig.3:).

Delete: select the required parameter at the extended
operating level, press ’selection’ key during >3s
(Far-a blinks) and acknowledge with ’up’ key [A].

Select C1&ar and acknowledge with ‘selection’ key  Fig.: 4 Deleting a parameter
(see Fig.4:).
Hold: The Hold function can be used for selecting a

Extended oper. level

parameter from the extended operating level for being ,:" '.' ,'_'.'
visible continuously. For this, select the required T T+
parameter at the extended operating level, press ot Bami 1

‘selection’ key [ during >3s (Fara blinks) select
Hold with ‘up’ key [a] and confirm with ’selection’
key [ (see 1g.4:¥.

Applications:

During optimization, frequent access to defined parameters (Xpl, Xp2, Tn and Tv) is required.
During commissioning, limit value ( LimH1, LimH2, ...) or measurement value corrections must be
changed frequently.

With the parameter level disabled, access to the selected parameters is possible for the operator.
Deleting a parameter from the ‘extended operating level’ must be done at this level (see Fig.4:)
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Fig.: 3 Survey parameters KS 92

Selection menus KS 92 parameters
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11.2.

11.3.

11.4.

Parameters

Set-point function
Text1 [Description Range |Defﬂllt
=et.Ft (Set-point parameter
LC+ Band width upper limit 0...9999 ‘----" (switched off)
LC—  |Band width lower limit 0...9999 ‘.-’ (switched off)
L& lower set-point limit for Weff -999 ... 9999 0
188 |ypper setpoint limit for Weff -999...9999 1350
W2 additional set-point -999 ... 9999 100
Grw+  |set-point gradient plus with W[w/min] 0.01...99.99 ‘----7 (switched off)
Gr= |set-point gradient minus with W[w/min] 0.01...99.99 ‘----" (switched off)
G |set-point gradient with W2[w/min] 0.01...99.99 ‘----" (switched off)
Time function
Text1 [Description Range
T'1Mmer [Timer-parameters
T=.% Start value: Year 0...255
TZ. MDD [Start value: Month and day Month:1...12; Day: 1...31
T5.HM  [Start value: Hour and minutes Hour:0...23; Minutes: 0...59
TE. % Final value: Year 0...255
TE.MD | Final value: Month and day Month:1...12; Day: 1...31
TE.HM | Final value: Hour and minutes Hour:0...23; Minutes: 0...59
Programmer functions

FEecrl |Programmer recipe 1
Analog Digital
Text 1 [Description Range Def. Text 1 Description Range Def.
Wrmode [Change mode 0: Ramp 0 [D'B |Reset value control output 1..4 [0000..1111 [0000
1: Step Tdl | Time segment 1 0...9999[min] |0
2: Ramp with
time priority
Friode |Preset mode 0: Segment start|0 |1 control output 1..4 for segm. I |0000..1111 0000
1: Program "
time
Friext |Successive program |1..3 or 11 [TdZB | Time segment 20 0...9999[min] |0
LC- Band width lower  [0...9999 ‘2B fcontrol output 1..4 for segm. 20{0000..1111 {0000
limit
L+ Band width upper  |0...9999 e
limit
WFE  [Resetvalue WO  |-999..9999 |0
TF1 Time segmentl 0...9999 [min] |0
WF1 Set-point segment 1 [-999...9999 0
TFZ8 | Time segment20  |0...9999 [min] |0
WFPZB  |Set-point segment [-999...9999 0
20
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11.5. Alarm function

11.6.

Text 1 Description Range |Default
LIML [Alarm 1
LimL1l |Low limit -999 ... 9999 '_—-! (switched off)
LimH1 |High limit -999 ... 9999 ' (switched off)
Lx=d1l  |Switching difference -999 ... 9999 0
LIMZ |Alarm 2
LimLZ |Low limit -999 ... 9999 '--—' (switched off)
LimHZ |High limit -999 ... 9999 '__—' (switched off)
Lx=d | Switching difference -999 ... 9999 0
LIMS |Alarm 3
Liml3 |Low limit -999 ... 9999 '_-—' (switched off)
LimH3 |High limit -999 ... 9999 '_—' (switched off)
Lx=d.3 | Switching difference -999 ... 9999 0
LIM4 [Alarm 4
Liml4 |Low limit -999 ... 9999 ' (switched off)
LimH4  |High limit -999 ... 9999 "' (switched off)
L:x=dd  |Switching difference -999 ... 9999 0
Self-tuning
Text 1 Descrintion R/W. |Range |Defay_]1_|
Tune |Optimization
YOFLm| Correcting variable whilst R/W -105... 105 0
process at rest
Y aF 1| Step width during identification |R/W|5 ... 100 100
OFe=1Self-tuning result during heating 0: No test (or cancelled during test )

1: Cancellation (wrong output action)

2: Finished (successful optimization; reversal point found)

3: Cancellation (process does not react or is too slow)

4: Cancellation (reversal point found; estimation unsafe)

R 5: Cancellation (reversal point not found; estimation
unsafe)

6: Finished (optimization cancelled due to exceeded
set-point risk; reversal point not reached so far;
estimation unsafe)

7: Cancellation (correcting variable too low AY < 5%)

8: Cancellation (set-point reserve too low)

UFes2|Self-tuning result during cooling) R |0... 8 (see OResl)
Tul  |Delay time heating R 1000,0...999.9s
LIraz1 | Vimax heating R 000,0...999.9 /s
krl Process amplification heating R 1000,0...999.9
TUZ | Delay time cooling R 1000,0...999.9s
LImasxs | Vmax cooling R 1000,0...999.,9 /s
EFZ  [Process amplification cooling R 1000,0...999.9
32
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11.7. Control algorithm

Parameters

Text 1 |Description Range |Default
L-Fara |Controller parameters
Dac Digital Actor Control DAC" 0=off/ 1 =on 0
TPUl= |Min. pulse length 0.1...999.9s 0.3
T Actuator response time 10...9999 s 30
Ve Additional correcting value -105... 105 % 0
WM1F | Min. correcting variable limiting -105... 105 % 0
WMax | Max. correcting variable limiting -105... 105 % 100
= Correcting variable working point -105... 105 % 0
#“=2dZ | Switching difference of additional contact 0.1...999.9% 1
L1 Trigger point separation of additional contact |-999 ... 9999 0
#=d1l | Switching difference of signaller 0.1...999.9% 1
“=hE |Neutral zone (Xw > 0) 0.0...999.9 % 0
“2h1l  [Neutral zone (Xw < 0) 0.0...999.9 % 0
#Sh | Neutral zone 0.2...999.9 % 0.2
Fatar [Parameter set 0
#F1  [Proportional band 1 0.1...999.9 % 10
#FZ  |Proportional band 2 0.1...999.9 % 10
Tl  |Integral action time 0..9999s 180
Twl Derivative action time (parameter set 1) 0..9999s 10
T1 Min. cycle time (parameter set 1) 0.4...999.95 10
T2 Min. cycle time (parameter set 2) 04..9999s 5
Fecouw [Rapid Recovery (with controller "on" ;CC. 1913 SCoff))
Ao | X-W limit value for Y tracking 0...9999 * C
Aok | X-W limit value for X tracking 0..9999*
5rWOn |set-point gradient with X tracking active 0,01 ...99,99 /min ‘-mn
11.8. Input processing
11.8.1 Process value handling
Text 1 |[Description Range |Default
[=tw
Td=z Differentiation time constant for z 0...99995 10
Hi Zero offset / ratio -999 ...9999
3 Factor a / 3-element control -999 ... 9999 |
b Factor b / mean value control -999...9999 0.5
11.8.2 Signal pre-processing
Text1 |Description Range |Default
IHF1 Signal processing for INP1
Alin Measurement value correction -999...9999 0
#1lout [ Measurement value correction -999...9999 0
#2101 |Meaurement value correction -999...9999 100
#20UL | Measurement value correction -999...9999 100
I Scaling: gradient m -9.99...99.99 1
b Scaling: offset b -99.9....999.9 0
331kl |Square root extraction: gain 0..9.999 1
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T Filter: filter time constant 0..999.9 s 0.5
IHF3 [Signal processing for INP5
=] Scaling: gradient m -9.99...99.99 1
b2 Scaling: offset b 99.9....99.99 0
331 [Square root extraction: gain 0..9.999 1
L= Filter: filter time constant 0...999.9 s 0.5
IHF&  [Signal processing for INP6
MG Scaling: gradient m -9.99...99.99 1
be Scaling; offset b -99.9...999.9 0
3a1hE  |Square root extraction: gain 0..9.999 1
T+e Filter: filter time constant 0...999.9 s 0.5
11.9. Miscellaneous
Text1 |Description Range |Def.|
Hux | General
Fkes | Function of front panel key [Z]. 0: no function
1: automatic / manual 1
2: Wext/ Wint
Elckl EBloc|extended operating level 0: free |1: blocked |2: blocked by dil |3: blocked by di2 0
HE1oc | auto/man- key 0: free |1: blocked |2:blocked by dil |3: blocked by di2 0
CE1oc|controller off 0: free |1:blocked |2:blocked by dil |3: blocked by di2 0
WE1oC | setpoint 0: free |1: blocked |2:blocked by dil |3: blocked by di2 0
EBlckZ PELloc|programmer preset 0: free |1: blocked |2:blocked by dil |3: blocked by di2 0
FEE10oC | programmer run/stop/reset |0: free |1: blocked |2: blocked by dil  |3: blocked by di2 0
DE1ocC | selftuning 0: free |1: blocked [2: blocked by dil [3:blocked bydi2 | 0
11.10. Signals
Signl __ |Description
SetFL [Setpoint signals InPut Input signals
Wint  |Internal set-point IMF1 |Input 1
blext | External set-point IHP 1| Raw measure 1
dlext. |External correction "
cld Set-point offset IMFE |Input6
HE-E' 1 |Min/max set-point lHF'E'f‘ Raw measure 6
Contt (Controller signals Fr03a [Programmer signals
i Correcting value WF | Programmer setpoint
WP Position feedback LErut. |Brutto time (inc. all pause times)
) Control deviation t.Met |Netto time (without pause times)
1 Main input x1 tEes1 |Rest time
HE Auxillary input x2 B FHr | Programmer no.
aLc External correcting variable limiting Clock |Current time
=eft  |Effectiv process value
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Versions/Versions

11.11. Input and output allocation with pre-configured units

The signal (e.g. X1, Y1, alarms) allocation to the inputs and outputs for the relevant pre-configuration
(factory setting) is given in the following table. Allocation can be altered at any time via front panel or
interface and should be corrected before commissioning, if necessary.

Order numbers and functions for pre-configured units
e zls g8 2|8 2= s 553
sz-géﬁgix-éébﬁ E:x%% gx%% §:x§§ :;;:xgéng
XEEEE|ETSEE) EU5S | Ui | FYEE | EEiuuw
LA EEB|LTEEE| LHEY | LXEL| LKXEE | LTFEES
S FE|§ FE | § FE| 8 FE|§ S% |8 2
e} o » o o)} ﬂ_,(: o)} fl_,(; e} o)} r,') o Lo
Inputs
INP1 X1
INPS X2; Wext; Wd Wext | X2: Wext; Wd
INP6 Hilfsgrole ‘72’
dil W/Wext
di2 Auto/man
di3 Local / remote
di4 Programmer start / stop
di5 Programmer reset
Outputs
OUTI Y1 - Y1
OUT2 - | - | Y2 Y1 | Y2
OUT4 Alarml Y2 Alarml
OUTS5 Alarm2
dol Programmer output |
do2 Programmer output 2
do3 Programmer output 3
do4 Programmer output 4
Versions DOEE BNE NONEE
tt 1t 11
KS 92 0
KS 92 with supply voltage 1
230 VAC supply, 4 Relais 0
Basics (OUT1, OUT2, OUT4, OUT5)
230 VAC universal version continuous/switching 1
3 relays and 1 current/logic output (OUT1, OUT2, OUT4, OUTS5)
) No interface 0
OpthIl B TTL interface with 5 control inputs (di3...di7), 1
(Interface) 4 control outputs (dol...do4)
RS422/485 interface with 5 control inputs (di3...di7), 2
4 control outputs (dol...do4)
No additional functions 0
Extrafunctions  With measurement value correction 1
With measurement value correction and programmer 2
Standard (to be configured by the customer) 0
Preconﬁguration 2-point controller 1
3-point stepping controller 2
Continuous controller (current output necessary) 3
3-point controller (logic/relay current output necessary) 4
Adjustment as desired 9
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