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Remarks

Preliminary Remarks

The documentation provided on delivery for Protronic 100 / 500 / Digitric 500 consists of the following paris:

Installation instructions Protronic 100 /500 /550 . .. .ottt e et et e 42/62-50011
Ionrstallation instructions Digitic 500 . . . .. 0. L 42/61-50011
Commissioning instructions: Configuration and parameter setting
Protronic 100 /500 /550 Digitric 500 ... .......c.ocvrrnunrnnnnn. 42/62-50012
Operating instructions Protronic 100 /500 ... ... . o . 0 o o e 42/62-50013
?)rperating instructions Protronic 550 .. .. .. iy it e 42/62-55013
OOrperationg instructions Digitric 500 . . . .. .. 42/61-50013
Also available on request:
Operating instructions IBIS_R e IBIS_R+.. .. o i i e o e 42/62-50020
Operating instructions IBIS R+ . . L e 42/62-50020
and

42/62-50030

Interfac description (MODBUS) & . 0y e i s e e 42/62-50040

The commissioning includes all information for the menu-guided configuration and parameter definition of the Protronic 100 / 500 /
550 and Digitric 500. The required inputs can either be made on the device itself or with the help of configuration and parameter
definition software I1BIS_R.

Configurations going above the capabiiities of the menus can be undertaken with the help of the configuration and parameter definition
software IBIS_R+. These configurations are not part of this commissioning manual.

Delivery condition Switching on the instrument

The devices supplied from the Hartmann & Braun warehouse  On switching on the instrument and or in case of mains resto-
without any further settings are delivered ex-factory with the ration, the device conducts an automatic test of the internal func-

following defined functions: tions. The progress of the test is illustrated by changing displays.
— Single-channel, continuous controller These can normally be ignored.

— Input: 4...20 mA

— Output: 4...20 mA

- Language: German Firmware versions

The exact definition of the instrument is stated in the configura-
tion tables in this Operation Manual and are underlined (= factory
setting).

Valid for all firmware versions through 1.190. library 3.5.0.

Other variations of this can also be ordered.

Z-19118
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Comments

Comments on the displays in this operating manual

<Enter> Keys of the instrument with their description.

<Ind>, <Loop>  Keys are always enabled for operator
<Menu>, <Enter> interventions

[P-W] Texts or text parts from the digital display.

P-W, A Flashing texts or text parts from the digital
display.

8/ Comments on numerals in fig. 1.

Mzt Asx, CHx LEDs next to keys with the same name light
Menuxt up

Enterst

Mé A&, Ce LEDs next to the keys with the same name
Menu® do not light up.

Enter®

Wex Forced set point source or

Hand operating mode.

Comments on the configuration and parameter definition tables

| Instrument

Al Analog input

AO Analog output

BIO, BI/BO Binary input/output

Lx Loop No, number of control circuit
ZK State corection

P Programmer

P01 Parameter 1

BO1 Block 01

Qo1 Query 01

Parameter definition

L1-POt Loop 1, Parameter 01 = Kp

Configuration

1-B01-Q01
L2-B03-Q02

Instrument, Block 1, Query 1 = Language
Loop 2, Block 3, Query 2 = Input signal
connection

Comments on the configuration menu

The input values Alx, Bix as well as the outputs AO1 and BOx
are global variables in the unit.

The binary inputs can control several functions at the same time,
such as transferring between Al01 and AlO2 and with simulta-
neous parameter transfer.

The binary outputs can output several items of information logi-
cally combined by OR.

Appropriate care is required for the configuration.

Numbering and identification of the inputs and outputs
Basic unit:
The analog inputs/outputs are designated as Al01 and AlO2 o

AOO01.

The binary inputs/outputs are designated as BIO01 to BIO0O4.
Depending on the configuration, they are used in the device as
input BlOx or output BOOX.

Modules:

Protronic 100 has one slot.

Protronic 500/550 has up to 7 slots (counting from top to
bottom).

Digitric 500 has up to 4 slots (counting from left to right).

Up to four analog or 6 binary inputs and outputs are processed
in the modules. In the apparatus the digitalized inputs and out-
puts are identified as follows:

Alxy Analog input no. y of the module at position x
Al32 Input 2 of the module on slot 3
BI76 Module 7, binary point 6, configured as input

Notes 5




Description of the Front Panel
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Fig. 1 Front panel Protronic 100 / 500 (right) ¢ Digitric 500 (left)
zt9037 1 Textline 15 Setting “raise” of the value displayed in 5, 6 and 7
z19062 2  Digital display of controlled variable PV 16 Displaychangeover switch for displays 5, 6 and 7
3 Designation of the controlled variable 17 Setting “lower” of the displayed value in 5, 6 and 7
4  Dimension of the controlled variable 18 Channel (loop) transfer
5  Digital display: in automatic mode set point SP 19 Operating modes changeover with manual-automatic-
in manual mode correction value OUT cascade with associated signal LEDs
6. Designation of the displayed value 20 Entry into parameter setting and configuration mode.
7  Dimension of the displayed value Associated LED lights up immediately the operating level
8  Number of the control system displayed, alternates in exitted. At the same time, the menu symbol 26 in the text
event of alarm with display “A” line is visible.
9  Display for active programmer 21 Acknowledgment of alarms, parameter setting and
10 Display of activated remote operation configuration data
11 Freely configurable binary messages (flags) 22 In manual mode “raise”
12 Analog display of controlled variable PV 23 In manual mode “lower”
13 Analog display of set point SP 24 Controller output
14  Set point changeover (see Section on “Set points”) 25 Closing screw
26 Menu symbol displays the momentary menu level

The numbers of the individual operating and display elements
are used identically in all parts of the equipment documentation.

6 Desc
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Menu system
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Fig. 2  Menu system
Z-19093
Self-tuning Service

The self-tuning function is enabled in the configuration menu.
Once enabled, it can be used without a password.

Depending on the operating status of the self-tuning feature, the
menu of the second level is opened.

Parameter

Setting of the values for the configurable functions. During the
parameter setting, the controller is online, i.e. all functions are in
operation.

Confi(guration)

Definition of the controller function, e.g. type of controller output,
the number of channels etc. During configuration, the controller
is offline, i.e. all analog and binary outputs are blocked (frozen).

This menu contains i.a. the functions lead balancing, display
illumination adjustment, calibration, diagnosis ...

Supervisor

This menu contains among others the menu item “Factory set-
ting”, which enables the controller to be reset to its basic setting
(single-channel, continuous controller; inputs 1 and 2: 4...20 mA,;
output: 4...20 mA). The basic settings are undetlined in the con-
figuration tables.

A Attention

All previously set functions are lost in case of a reset!

Menu system 7




Alarm treatment

In case of alarm, alarm value infringement or error in the pro-

EII:IIH ‘ cessing cycle during parametering or configuration work, the
- channel display changes over from /8/ to “A”.
g (Ol
l"‘!u For acknowledgment, switch back to the operator control {evel
f ‘r'] i: 1 (1-B10).
FILI l Femm, 4-‘:'-] rlll'-j";l}-l
H 108

Fig. 3 Gain selected for setting. Alarm message in channel display
2-19100
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Password protection

Password: GAEEE !
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Fig. 4 Password input. 1. field on the right
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Fig. 5 Blockade of the parameter setting and configuration level by
z-19103  a binary input

If a password protection has been configured (I-B20), access to
the protected area is gained by changing the default input
“00000".

The password is a five-digit figure.

1. Shift the flashing (= changeable) field:
<Ind>

2. Change the figure:
<A>, <v>

3. Confirm the password:
<Enter>

With a correct password, access is gained to the desired level.
Without having to restate the password, it is now possible to
change to any level of the menu system (Query: 1-B20-Q01).

If the password is wrong, the display will change back to the
main operation level.

If a hardware inhibition has been configured (I-B02-Q01) and the
binary output set, any attempt to access a protected level will
produce the message “OL inhibited”.

The message is displayed for 3 s, after which there is an auto-
matic retumn to the operator control level.

Abort the password input

1. Abort the password input:
<Esc>

Lost password

A lost password can be reset by provisionally changing a plug-in
jumper in the device. This is on condition that the control loop
has been switched off. Please find detailed information in the
Section entitled “Service”.

Password proteciion 9




Parameter setting

During the parameter setting mode, the controller is online, i.e.
all functions are in operation.

Since the automatic mode can be damaged by parameter modifi-
cations, the controller should be switched to “Manual’ during

configuration.

Parameter setting menu

Esc
Men

Indication 2 4 Indication 2 Parametey ameter Faramneter
Dpevate 2 Operate Z INSTRUNEHT L LOOFL
Selftune Selftune LDOPl = GAIN
= PROGRAMML 1 2. 0000 1 2.006pE ]
i Conf i8uration Corf 19u1*at1-:-n % PROGRAMM 2 ;
Sevvice Service f FPROGRAMM 3 RESET TII'IE TN : RESET TIME Tn
Supervisor i Surervizor PROGRAMI 4 0. 5080 min G2 0.5000 nin
PROGRAMN 5
PROGRAMNM & RﬁTE TIHE Tu RATE TIHE Tuw
PROGRAMM 7 £ 3 1000 min F 30,1088 mnin
PROGRAMH & 7
PROGRAMM 9 & RATE BﬂIH i RATE GAIH
PROGRAMM 10 B4 5,000 4 5.0000
Passyord: 00000 HHHUHL RESETL HAHUAL RESETL
50,000 ¥ 5 50,000 ¥
Gmn Lo BAIN LO
¢ 6 l.0000 & 1.0000
i i i 1 i
1FU.. .4 1PU... 42 1PU, J6.9 °C 1PU.. 33.1°C 1PY.. 31.3°C
29P1. 54.0°C 25P1. S4.0°C 25P1 54.0 *C 25Fl. 9S54.0°C 25P1L. S4.0°C
I0uk. 39.4 % I0ut.  39.4 % 3 dut 6.9 30ut, 33,17 Jut.,  3L.3 X
B | Enter || > ([Enter T ™ [Erter| C—— |[Erter |T———>
r Erter
<,I_—_| Esc chatge
Menu
<: ] 1 Ezc
Js - Manuy
reject

Fig. 6
Z-19036

Parameter setting menu (Protronic 100: only Loops 1 and 2)
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Parameter selection and modification
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Fig. 8  Gain selected for modification

(Menu®)
Enter the parameter menu:
<Menu>
2. |f required, input password (proceed according to steps 4. to
8.):
(Menust)
3. Select parameter:
<A>, <V>
4. Parameter released for modification:

<Enter>

(Entent)

The parameter flashes at one position.
5. Modify at the flashing position:
<Ind>

6. Shift the decimal point:
Press and hold <Ind>

7. Change value:
<A> <V>

8. Take over modified parameters (including decimal point
change):
<Enter>

or
Reject modification:
<Esc>

Enter®.

Parameterisation 11




Parameter classification

The parameter stting Tables in this manual (as of page 62) have
the following headings:

Device All parameters valid for the entire device.

Loop 1to 4  Parameters relating to control loops.

Program 1-10 Program 1 to 10 for the programmer (see Section
on “Programmer”).

Parameter setting of device

The parameter setting for the device consists of the four linea-
rization tables. The dimension (EU) depends on the configured
application. It is not input into the tables.

The tables can be parameterized only when the tables are inte-
grated into the configuration (e.g. Al-Bx-Q02).

Parameter setting of loops 1to 4
(Protronic 100: only loops 1 and 2)

PID Parameters (Lx-P01 to Lx-P19)

With a normal PID controller only the following parameters are

possible:

01 Gain

02 Integral action time

03 Derivative time

04 Derivative gain

05 Operating point (if no integral action component) is acces-
sible.

If a parameter control has been configured (Lx-B02-F7...Q22),
the necessary parameters from range P06 to P21 become active
and can be seen in the display. The currently active values are
always displayed in the menu items “Display”, “Parameter” even
with active parameter control in PO1 to P05.

PID2 Parameters (Lx-P25 - Lx-P37)

The parameters apply to a second controller output (heat-off-
cool or split range). A parameter control of the first controller
output is also effective for the second output. If the function is not
intended to be effective for the second output, the start and end
values must be equal (Gain 2 start = Gain 2 end).

Self-tuning Lx-P125 - Lx-P128
With the parameters P125 to P128, limitations are imposed on

the self-tuning which are intended to ensure that no illegal opera-
ting situations arise.

12 Parameterisation

Dead time (Parameters Lx-P39 to Lx-P53)

The time constants for the Smith Predictor (dead time algorithms)
are set with these parameters. They are only accessible if this
function has been configured.

Control output (Parameters Lx-P55 to Lx-P72)
The parameters P55 to P62 con only be seen if the correspon-
ding output function has been configured (Lx-B01-Q02).

Limitations on the positioning signal (P67 to P70) are always
available. Factory settings make them inoperative.

The safety correction values P71, P72 are configuration-depen-
dent (Lx-B07-Q03, Q05, Q06 and Lx-B10-Q03, Q05).

Set points (Parameter Lx-P75 to Lx-P84)

The parameters P75 to P80 define the limits for the set points
and their rate of change. Factory settings of parameters P77 to
P80 make them inoperative.

Parameters P81 to P84 only become visible when the set points
are configured as parameters (Lx-B05-Q02 ...).




Alarm values (Parameter Lx-P91 to Lx-P96)

If an alarm value has been configured for monitoring the rate of
change, the parameter P96 will determine the time limit during
which the values set with P71 to P75 may not be overshot.

P96 has only 3 possible values:

1 = 0:00:01 h =1 second
2 =0:01:00 h =1 minute
3 = 1:00:00 h =1 hour

Example:

The alarm value 1 should switch on at a change rate of more
than 15 °C/min:

AL1  Lx-B08-Q01 = 11 (AL1: function dx/dt)
Lx-P96 = 2 min
Lx-P91 =15 15 (°C, if x in °C)

Input ratio (Parameter Lx-P101 to Lx-P104)

These parameters are displayed during the description of the
input circuits.

Input ratio (Parameters Lx-P115 to Lx-P117)

These parameters are only effective in the ratio input circuits.

They define the limits of the ratio set point and the magnitude of
the bias.

Disturbance variable feedforward (parameters
Lx-P120, Lx-P121)

These parameters determine the transfer function of a differential
disturbance variable feedforward.

TAG name (parameter Lx-P199)

1949
llj I
PU- U2 w3 h
105
Fig. 9 Parameter 199 ‘'TAG name’ selected for setting
Z-19105

The parameter 199, the TAG name is set in the text line.

<a>, <v> permit the setting of A..Z, a..z, +, ., /, %, _, ), (, %

9...0, spacing, -
<Enter>  terminates the entry and accepts the text input.
<Ind> relocates the entry position.

Exit the parameter definition level

<Menu>  jumps to a higher level.

If this key is pressed and held for more than 5 s, the menu sys-
tem will be exitted.

Parameterisation 13




Self-tune mode

: Indication 2
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Fig. 10  Self-tuning. Accessible menu points:
z-19109 1 self-tuning inhibited

2 before the start

3 during self-tuning

4 after calculating the parameter

5 calculated G can be manually altered
Remarks

The self-tuning of several loops in an apparatus must be done
after after the other. The self-tuning mode can become active in

only one loop at a time.

The self-tuning mode should be only started if the control vari-
able has been constant for some time. This is generally only pos-

sible manually prior to the parameter definition.

In order to define a controller with the function heat-off-cool, the
temperature of the path must be so high at the start of self-tu-
ning, that cooling can become effective.

14 Parameterisation




Procedure

In order to activate the controlled system, a control jump is
applied to the controlled system at the start of the self-tune
mode. This is then withdrawn after achieving an adjustable pulse
duration.

From this control pulse, the controller identifies the type of con-
trolled system and the first parameters. A further jump takes
place for balanced controlled systems to enable more exact cal-
culation of the parameters.

Parameter

In the parameter menu 4 parameters are reserved for self-tuning.
If required, these can be matched to the conditions of the con-
trolled system:

Control jump Lx-P125

The selection must be so big that an evaluatable change in the
controlled system can take place. Without that, the controlled
system would reach a critical limit. Factory setting: +5.0 %.
Max. duration of jump Lx-P126

Duration of the first actuating puise. The interval ought to reach

at least 1/10 of the expected path compensation time Tg. Factory
setting: 0.25 min (15 s).

If the length of the 1st test pulse is selected at a length permit-
ting a complete step response to be fully accepted (in both direc-
tions), no further step takes place on systems with balancing.

Max. Pos. control deviation Lx-P127
Max. Neg. control deviation Lx-P128

The first control pulse is withdrawn from the start value, if the
there is a risk that the control variable could exceed the set
range.

Factory setting: 99999 EU

If a second control pulse is given on the controlled system, the
controller reduces this second pulse in such manner that no
overranging takes place.

Start of self-tuning

Selftune !
“Fr
TG,
iy
SF1 0 LA C
I
I 43
Fig. 11 Self-tuning
Z-19043
fo zelftune '
I
Py oot
I
| 143
Fig. 12  Inhibited for self-tuning
Z-19143

1. Call up the self-tune mode:
<Menu> <v> <v>

The self-tune mode can only be started, if enabled in the confi-
guration menu (Lx-B01-Q05 > 0). If the self-tune mode is inhibi-
ted, the message "“inhibited f. SP”. will appear on call-up.

Parameterisation 15




Fig. 13
Z-19047

Fig. 14
Z-15044

Fig. 15
Z-19045

Fig. 16
Z-19052

47

Start seif-tuning?

TICA 301

Selftune |
T
= E‘BEB“E

I
l

44

45

felftune =3 B

W IE L

o 2ok

32

3. Upon opening the menu point “Self-tune”, self-tuning will
start:
<Enter>

The display springs back to the main operator control level. A
loop changeover is now possible. The display in the text line of
the loop with active self-tuning changes between the TAG names
and “Selftune!”.

A Attention

During the determination of the parameters, the loop is in
the manual mode. In this situation, the controller output and
the set point may not be changed manually. Manual adjust-
ments are enabled for emergency interventions.

On completing the self-tuning exercise, the display changes.
After re-entering the self-tune mode (fig. 11 and subsequently
16), the calculated values are offered for acceptance.

4. Changeover between the displays G, Tn and Tv:
<A>, V>

5. Change the displayed value:
<Enter>
<A>, <>

or

5. Exit the self-tune mode:
<Esc>

16 Parameterisation




Acceptance of parameters

gocept =» 1 7!

55

Fig. 17 Accept >17?
Z-19055

After displaying and modifying, if necessary, the determined
values, these can be accepted.

1. Accept the values:
<Enter>

For controllers with two control functions heat-off-cool or split
range, it must be decided, if the obtained parameter set for heat
(accept > 1) or cool (accept > 2) should be used.

- l‘," I
PU QAW
| .
Fig. 18  Accept >27
Z-19056
Rejection of parameters
. 1. Reject parameter:
reject ¥ ! <Enter>
The previously set values remain valid.
- l‘_’l I
LU e VA
| .

Fig. 19 Reject?
Z-19057

Abort the self-tuning mode

Selft. 7"

46

Fig. 20 Abort parameter definiti
Z-19046

on?

Whilst self-tuning is in process, it can be aborted by reaccessing
the operation level 2 and opening the menu item self-tuning.

1. Abort the self-tuning exercise:
<Enter>

or

1. Do not abort the self-tuning exercise:
<Menu>

The display springs back to the second operation level 2.

Parameterisation 17




Configuration

Selection of the configuration menu

# Indication 2 Conf iguration Configuration Configuration Configuration
Orerate 2 # INSTRUMENT AI-DEFINITION AI-DEFINITIGOH AI-DEFINITION
3 Selftune 46T "DEEINITION:  [IREASHICEE 2 : Gl AIEL ol AIoL
3 '3"‘"t9 § AD-DEFINITION ATEL PAT: 1500 # /10 POT,. 1500
EIO-DEFIMIT. BE1 ] [aloR o=
%;SET‘UIC‘? LOOP 1
# Supervisor LoopP 2 AIGL-LIMNEAR AIB1-LINEAR
gLoor 3 Q2 1 i LDz 1
| LOOF 4 ;
PROGRAMHMER #AI0L DIM NOME AIEL DIM HOME
STATE COREL 2 QO3 o} § QO3 o]
STATE COREZ E %
AIRL-USER_DIM # Al01-USER._IIH
FR4  ---- §P@4 ==
ATD1-SCAL. LD AIDL-5CAL. LO
FES @, 0000 iP5 D, o000
AIEL-5CAL.HI AIDL-5CAL, HI
Po&  LEE, oo PRe 104,00
i
1RV 13,125 “C
2 8FP2 o4,
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| B |Enter| " |erter| > |Enter|| ———> |[enter| C———>
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1 hehu
¢ ' ¢ Esc_
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reject

Fig. 21  Configuration menu

Z-19061

Classification of the configuration

tables

The configuration tables (as of page 74) provided in this instruc-
tion manual are classified as follows:

Unit

Al-Definition

AO-Definition
BIO-Definition

Loop 1to0 4

State corr-x

Programmer

all functions which apply to the entire in-
strument

define analog inputs with the functions
sensor, linearization, filtering, scaling

define signal ranges of the analog outputs

define the binary inputs/outputs as inputs
or outputs

configure control tasks with the functions
control output, input signal connection,
PID structure

select and parameter-set state correction

activate programs

Configuration sequence

The following sequence is suggested for the configuration of a
new unit:

Unit

Analog inputs

State correction, if provided
Analog outputs

Binary input/outputs
Controller function

R
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Changing the configuration

Configuration !
TCT
Fl) 2 lELFE

1Bk

2]
Enter]
PaBword?
@ ®
2 |Enter

| | AT-DEFINITION

<r":’

7 HIA1

Menu

rm

Ese

U Eer

!

Fig. 22  Select Al - B01 — Q01
Z-19113

AIEL 4...28mA 8
EAl
(A1 £

113

)

(A1

AlGEL 4...28mA §

11

Fig. 23 Change configuration
Z-19111

During configuration, queries (Fx) or parameters (Px) can be
provided for adjustment.

A Attention

If a free configuration is loaded, this is displayed on calling
up the configuration menu through “Confi(free)” (instead of
“Confi”).

Only a few menu items can be called up. These are identi-
fied in the configuration tables provided as of page 74.

1. The selected query / the selected parameters for adjustment
are enabled:
<Enter>

Enterst
The response enabled for change flashes.

Queries are responded to with one- or two-digit figures.
Parameters require the input of one- to 5-digit values (see
Chapter on “Parameter setting”).

2. Change the flashing position:
<A> <V>

3. Shift the flashing position:
<ind>

4. Shift the decimal point:
hold <ind>

The text corresponding to the currently visible numeral is
displayed in the text line.

5. Accept the selected response with:
<Enter>

Enter@&

The response ceases to flash.
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EXxit the configuration menu

<Menu> jumps up one level higher.

If you keep this key pressed for more than 5 s, the menu is
exitted.

. - When the plausibility check is switched on (see Section on “Su-
Check Hnsw. ! pervisor”), the unit checks the configuration for completeness and
Il plausibility on exitting the configuration menu.
PU 1 A°C
jWEW
o o A R P T L
l 135
Fig. 24 Check responsel!
Z-19138
After that, the set functions are conditioned for processing.
geherate ... !
iy
FUL 200240
JE
1 A T R
l 148
Fig. 25 Generate ...
Z-19140 . . . .
After successfully taking over the configuration, the unit returns
. I to the configuration menu.
Configuration
‘ =TT 1. Exit the configuration menu:
ST '.’.I.LI °C <Esc>
70T
=1 j LWL 2
' 141

Fig. 26  Configuration
Z-19141
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Configuration Examples

The following configuration examples are detailed illustrations of
some of the most important configurations.

The configuration tables (as of page 74) illustrate complete con-

figuration possibilities.

Configurabion

Configuration

Configuration

Configuration

JISED MODLLE

2 SET.MODUL_TYP
FASSLORD
0 COMMUHICATION

_— /

Enter"

e, =

Erter

% THSTRLIMEHT THETRUMENT IHETRUMENT IHSTRUMEHWT
gﬁl DEFIHITIDH Bl | aHELIAGE GL LHHHUHEE n a1l LAMGLAGE
gﬁﬂ DEFIHITIHH %Dﬁ BIH THFUTS g EHGLISH %EHELISH
FilES wiblkhe 2
R B —
LOOR = ’ : UE BIH DUTPUTH
._LﬂuF :%ln ALM. HARNDL IHG
LOoF 4 ii USED MODUILE
# PROGRANMMER 12 SET_MODUL_THYF
# STATE CORREL 20 PASSWORD
STAHTE CORRZ %ED COMMIMTCAETION
_h_____\—\__ __.-'r ~——___\__‘_—~.ﬂ___— __.-' ____\_\__——\—_ o
Confifuration Conf i3uration Copfiguration
IH“TPUMEHT INSTRUMENT IHSTREUMENT
LEMELAGE 11 LSED MODULS 11 USED MODULS
% z E%H.éEEgTS # hiepnfelalifEle : Blf HHTDMHIIL
HE BIM. S5 : B - '
504 REMOTE QFEE.
Z 05 BIM.OUTPUTS
1@ ALM. HEHDL ITHG

——> ‘Emer\ —

A 5, Erter
4 | Eso accept
1 e
{4 I 1 Ezc
= -,
R S [T
reject

Fig. 27
Z-18074

Configuration menu “Instrument”
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Instrument

Hardware

Fig. 28
Z-19070

Fig. 29  Display Protronic 500: B2=RS-485 (shown here)

B12:AUTOMATIC §
Eil
(1 1

70

M2=R5-483 q
BlZ

g

62

I

z-19071  Display Digitric 500: B4=RS-485

To be given special attention is Point 1-B11-Q01 “Hardware defi-
nition”. The configurable input/output functionen are determined
by the existing modules. These are recorded in 1-B12-Q01 to
QO7 (Digitric 500: Q04). If the hardware identification is switched
on (I-B11-Q01=1), the existing modules will be automatically re-
cognized and recorded in I-B12-Q01 to Q07 (Digitric 500: Q04).
I-B11-Q01 is automatically reset to 0.

By manually changing the inputs in I-B12, it is possible also to
include modules in the configuration which are not (yet) available.
It is not possible to commission a unit with incomplete hardware.
An error message “Module slot x” is generated.

Password

FASSWORD 1

117

Fig. 30 Password definition

Z-19117

The password is a five-digit figure.

[-B20-Q01 =0
1-B20-Q01 =1
I-B20-Q01 =2
1-B20-Q02

The existing password is switched off.
The password protection is activated. On
exitting the menu system, the password
protection becomes immediately active.
Password protection remains switched off
for a further 30 s after exitting the menu
system. During this period it is possible to
restate the parameter setting or configu-
ration level without having to restate the
password.

The stated password is released for modi-
fication. It is changed in the same way as
parameters.
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Al Definition

Foanf i konfi Eaonf i Eonf i
# GERST AE-TEF IMITI0H AE-DEF IMITIOM FE ~DEF IMITI0H
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. AA-DEF IMITION L B2 AE Pz 2 SN o] | | HE0L FG1S00
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i - Z RE 12 o
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%23 BE 33 . FO3 i L FE3 i
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S PO E.EE00 FOS Q. 0000
z
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3= kS e
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Fig. 31
Z-19049

Analog input menu

General

All analog inputs must be scaled for further use in the de-

vice. The values so defined are used as floating decimal
point values for all further calculations in the device.

The display of an analog input as control variable PV can be

adjusted independent of range and the number of additional

decimal points.

Example:

Thermocouple type K

Measuring range of the sensor: —200...+1400 °C

Control range: 300.0...500.0 °C

Al01 is the universal input of the basic unit. The primary de-
tector is connected according to type and according to
the relevant connection diagram. In the device, the inut
type must be input in the Al-B01-QO01.

Al02 s the current input of the basic unit.

Alxy are the analog inputs of the modules. x defines the card

slot, y the number of the input on the module.
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Sensor fault

Monitoring is implemented at all inputs and for all types of
Sensors.

1. Reaction of controller:

Al-Bxy-Q10 = 1

The missing measured value is replaced by a default value if
there is a sensor fault/line break. This can be inside or outside
the mormal measuring reange, so that an appropriate controller
response is forced.

Al-Bxy-Q10 = 2

The controller receives an unchanged measured value simulated.
The controller output does not respond to sensor fault.

2. Signalling:

Alarm signalling independent of the controller response can be
effected if Al-Bxy-Q12 > 0 and Al-Bxy-Q13 > 0.

Dimension

AIA1-USER_DIN 9
EAl

nAd __E

Each input is scaled in itself and can be provided with a dimen-
sion.

In the case of inputs for temperature sensors, “C” is automati-
cally provided as dimension. It is possible to change over to “F”
with automatic conversion.

Al-Bxy-Q03  offers a number of dimensions. If the dimension
required is not available, then a four-digit dimen-
sion can be generated in Al-Bxy-Q04 = 1 using

ia Al-Bxy-Q04.
Fig. 32 Creating a user-dedicated dimension
Z-19118
Filtering

A1A1-FILTERT. %
B |

129

Fig. 33 Filter time constant 0.00.20 h =20 s
Z-19120

To suppress deleterious fluctations in measured values, all mea-
sured signals can be attenuated by a first order delay filter 1.
The time constant is set with Al-Bxy-Q09 (maximum 0.02.00 h =
2 min).
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mA Inputs

Al-Bxy-Q01 = 1.2 Signal range 0 or 4 to 20 mA.

Al-Bxy-Q03 Measured value is displayed linearly in
the seclected scaling.

Al-Bxy-P05 Display at measured value 0 or 4 mA.

Al-Bxy-P06 Display at measured value 20 mA.

Al-Bxy-Q02 = 2.3 The measured value is square rooted. Be-
low PVO, the resultant measured value is
forced to 0, or replaced by a measured
value with a linear characteristic.

Al-Bxy-P08 is used for setting PVO.
Al-Bxy-Q02 = 4...14 If the measured value originates from a
non-linearising temperature transmitter,
the sensor characteristic can be prede-

fined.

The range of the transmitter is set by Al-Bxy-P05 and PO6.
Example:

Transmitter
300 to 700 °C, type K = 0... 20 mA, mV-proportional:

Al-Bxy-Qo01 =1
Al-Bxy-Q02 = 6
Al-Pxy-Q05 = 300.0
Al-Pxy-Q06 = 700.0
Al-Bxy-Q03 = 3 (automatic)

Thermocouple input

Alxy-Q01 =3 Thermocouple.

Alxy-Q02 = 4...13 Celection of thermocouple type.
Alxy-Q03 = 3 Changeable to °F Al-Bxy-QO03 = 4.
Alxy-Q07 = 0...4 Depending on reference junction compen-

sation.

Resistance thermometer input

Al-Bxy-Q01 = 4, 5, 6 Depending on mode of connections used.

Al-B01-Q02 Distinguishes between 2 ranges:
=18 -200,0...+200.0 °C
=15 -200,0...+800.0 °C
Al-B02-Q02 doesn‘t permit Pt100 measurement.

Lead balancing must be performed with two-wire circuit (see
Section "Service”).

Teletransmitter input

Balancing for start and end is normally required with teletrans-
mitter measurement. The balancing is described in the section on
“Service”. The scaling and linearization correspond to the mA
inputs.

Universal input AlO1 for teletransmitter measurement:
Al01-Q01 = 7 or 8 (Digitric 500: Al02-Q01 = 7 or 8)

Current input Al02 and other current inputs:

Al02-Q01 =1 (0...20 mA)
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Characteristics

AC

PID

o Qutomtic

MC

manuol

4

Fig. 34
Z-19079

There are two characteristics for controllers, whose setting must
be conducted as follows:

Manual characteristic (MC) Lx-B01-Q03

The manual characteristic determines how the controller output
behaves when the manual keys <<> and <»> are actuated (in
step controllers this function is defined by the wiring).

The requirements for this are dictated by the safety precautions
taken for the regulating unit.

Example:

The valve opens with spring force and closes proportionally to
the regulating current, which means it is opened in current-free
condition

or

the valve coloses with spring force and opens proportionally to
the regulating current, which means it is closed in current-free
condition.

By selecting the appropriate characteristic, the key <»> can be
used to open a valve of any type. An open valve is always dis-
played with y = 100 %.

The block MC further contains an optional classification of the
output signal of the PID function on two output signals with equal
or different characteristic (split range).

Automatic characteristic (AC) Lx-B02-Q01

The automatic characteristic determines, how the controller re-
acts to a change in the controller variable. Should the output rise
or fall in case of increasing controlled variable? Should there be
more cooling or less heating in case of increasing temperature?

When setting the automatic characteristic, please pay attention
to the manually set characteristic.
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Set points

Up to 7 set point sources are provided in the controliers:
— up to 4 manual set points which can be set via the serial

interface,

1 external set point, linked with an analog input,
1 Computer set point and

- 1 Programmer (only once in the unit).

Which set points are available is defined by configuration.

Set point 1

ix-B05-Q01 =0
Lx-B05-Q01 = 1
Lx-B05-Q01 = 2

Set point 1 is switched off in applications
with only external set point.

Set point can be changed with the keys
and via the interface.

if another set point is active, set point 1
follows the the active set point. This
makes bumpless resetting to set point 1
possible.

Lx-B05-Q02 = 0

Lx-B05-Q02 = 1

The current set point is not stored in unit.
It cannot be transferred to another unit
with the configuration.

At the parameter level, Lx-P81 is set and
stored as set point 1. This value can be
transferred to other units. Process-related
set point changes at the operator control
level are not stored.

Set point 2 to 4 = Ratio set point 1 to 3

It is possible to configure individually, if these set points

— can be activated,

-~ can be adjusted from the front panel or
— can be adjusted and stored as parameters Lx-P82 to L.x-P84

or

— can be effective as absolute or differential value to set point

1 (adjusting the differential is only possible at the parameter

setting level).

Computer set point

The computer set point can only be changed via the interface.

Set point ramp

A set point ramp is always activated, although it is practically

inoperative because of its factory setting 99999 EU/s.

The ramp function becomes active by setting Lx-P77 and Lx-P79

to lower values.

Set point display during the transition from old set point to target

set point:
Lx-B05-Q09 = 1
Lx-B05-Q09 = 2

Target value to which the set point will
change.

The current set point determined by the
ramp.
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Programmer

One programmer is available for each unit. This programmer can
store up to ten programs, each with 15 sections.

Activating programs
The individual programs are activated in the configuration menu
(P-B01-Q01 bis Q10):

0 The program has not been activated and connot be selected
on the front panel.

1 At the start of the program, the program starts at the
programmed start set point Px-P01,

2 If the current measured value is within the first section, then
the program starts with this value. The section is shortened
accordingly. If the value lies outside of the section, then the
program is started with the start set point.

Parameter setting of programs

How the program behaves at start of the program (start at set
point or at the control variable) is determined in the configuration
(P-B01-Q01 to Q10).

The parameters of programs 1 to 10 are set separately.

Parameters Px-P01 to Px-P31

The programmer parameters Px01 to Px31 define the behaviour
of the set point as a function of time. The parameter Px-P0O1 is
the start value. The value of parameter Px-P02 is attained after
the time Px-P17 is reached. The time is set to “0” for a step-
shaped curve.

A Attention

Sections which have the end values -9999 are sprung over
by the program.

Parameters P-P32 to P-P46

The binary channels are synchronised chronologically with the
sections of the set point program. Up to four binary flags can be
set in each section. In the parameters, the required numeral to
be input is calculated as follows:

Flag 1 set: POx =1

Flag 2 set: POx =2

Flag 3 set: POx =4

Flag 4 set: POx =8

Example:

In section 2 flags 1, 3 and 4 are to be set:
P-P33 =13.

Parameters P-P47 to P-P49

With the parameters Px-P47 to Px-P49 it is possible to define
and configure a loop between Px-P47 and Px-P48, which the
programmer so often repeats upon reaching the end of section
Px-P48, until the value Px-P49 is obtained. It is after that that the
remaining sections are processed.

Parameters P-P50 to P-P64

Using the parameters P-P50 to P-P64, it is possible to define
whether the program is to be stopped in individual sections, if the
measured value cannot follow the prescribed set point curve.

Ramps are stopped with them, stop times start running when the
measured value is within the tolerance range. The factory set-
tings 99999 make this function inoperative.
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Parameter setting for one program

] Section I Value Time Tolerance Binary track
Start value Px-P1
1 Px-P2 Px-P17 Px-P50 Px-P32
2 Px-P3 Px-P18 Px-P51 Px-P33
3 Px-P4 Px-P19 Px-P52 Px-P34
4 Px-P5 Px-P20 Px-P53 Px-P35
5 Px-P6 Px-P21 Px-P54 Px-P36
6 Px-P7 Px-P22 Px-P55 Px-P37
7 Px-P8 Px-P23 Px-P56 Px-P38
8 Px-P9 Px-P24 Px-P57 Px-P39
9 Px-P10 Px-P25 Px-P58 Px-P40
10 Px-P11 Px-P26 Px-P59 Px-P41
kR Px-P12 Px-P27 Px-P60 Px-P42
12 Px-P13 Px-P28 Px-P61 Px-P43
13 Px-P14 Px-P29 Px-P62 Px-P44
14 Px-P15 Px-P30 Px-P63 Px-P45
15 Px-P16 Px-P31 Px-P64 Px-P46
Tab. 1
Setpoint .
B n times R
P4 P5
P7
P2 Pé PO
P3 P8
P1
[2210) e
) Time

Segment No. 1 2 3 4 5 6 7 8 9

Time parameter| P17 P18 P19 P20 P21

Tolerance p. P50 P51 P52 P53 P54

Binary frack p. P32 P33 P34 P35 P36

Fig. 35 Programmer with loop Section 3 to Section 8
z-19102
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Fixed value control

SP U
“— 10 ouT
PV

Fig. 36 Fixed value control
Z-19066

The fixed value input circuit is possible in:

— single- and multi-channel controllers and

— in slave controllers of cascades.

Task

The controlled variable PV is controlled to a set point SP
produced in the controller or outside it. A state correction can be

switched on in quantity control of steam or gas (see Section on
“State correction”)

Configuration

Input signal connection

Lx-B03-Q01 = 1 Input circuit fixed value.

Lx-B03-Q02 Does not apply.

Lx-B03-Q03 Normally 2, Err in EU.

Lx-B03-Q04 Dimension for PV/SP display.

Lx-B03-P05 User-defined dimension.

Lx-B03-Q06 Decimal point position in the digital
display.

1. x-B03-P0O7 Numerical value for digital display for start
of measuring range.

Lx-B03-P08 Numerical value display for end of mea-
suring range.

Lx-B03-P16 Required starting value for analog display.

I x-BO3-P17 Required end value for analog display.

The difference between Lx-B03-P08 and Lx-B03-PQ7 is the refe-
rence value for G. For a P controller with Kp = 1, if the input is
changed by P08 — P07, the output will be changed by 100 %.
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Example 1

Thermo couple type K measuring range —200...+1400 °C: The
measurement produces between —200 °C and +1400 °C correct
values.

Control range

900.0 to 1100.0 °C with one decimal place after the point:

Lx-B03-Q04 = 3 Display in °C.
Lx-B03-Q06 = 1 Decimal point position 0000.0.
Note

If the number of decimal point positions of the measured value
and decimal places is more than the number of displayable posi-
tions, the number of decimal places will automatically be re-
duced.

Lx-B03-P0O7 = 900  Lower-range value.
Lx-B03-P08 = 1100  Upper-range value.

The placing of a decimal point is not necessary.

Analog display

Lx-B03-P16 = 900  Start of measuring range.
Lx-B03-P17 = 1100  End of measuring range.

Every other setting within the range -200 to +1400 is possible
and permissible, if it appears meaningful for the system.

It is not necessary to set a decimal point position.

Set point limits

The set point limit should be set to meaningful values within the
control range.

Lx-B03-P75
Lx-B03-P76

SPmin = 900 (°C)

SPmax = 1050 (°C)




Example 2
(not Protronic 100)

Fixed value control with state correction.

The inputs required for calculating the flow must be configured
in the required units (mbar, bar, °C). The resultant signal is cal-
culated for example in m¥h.

Measuring range

0...20000 m®h after state correction.

Control range

is equal to measuring range.

Lx-B03-Q04 = 7 Display in m*h.
Lx-B03-Q06 = 0 No decimal point position.
Note

For displays up to 20000 no decimal position is possible after the
decimal point.

Lx-B03-P0O7 =0 Measuring range start.
Lx-B03-P08 = 20000 Measuring range end.
Analog display
Lx-B03-P16 =0 Measuring range start.
Lx-B03-P17 = 20000 Measuring range end.
Set point limits

The set point limits are to be set to meaningful values within the
control range.

Lx-B03-P75
Lx-B03-P76

SPmin = 5000 (m%h)
SPmax = 18000 (m%h)

Routing of analog inputs

The following normally applies to single-channel controllers with-
out modules:
L1-B04-Q01 = 1: 1. input = control variable PV.

In the case of multi-channel controllers, the configuration is
according to the arrangement of the available inputs.

The second analog input can perform different tasks:

1. Position feed back signal for step controllers
L1-B01-Q04 = 2

2. External set point
L1-B05-Q06 = 2

3. 2nd adjustable measured value source
L1-B04-Q02 = 2 together with
L1-B04-Q06 = 1 to 76 (Digitric 500: 46}, depending on the
binary input available

Note
The two measured values must have the same dimension
but not the same measuring range.

Application examples:

— Level control on two different tanks.

—  Temperature control
with thermocouple measurement up to 1200 °C
and with
pyrometer between 1000 and 2500 °C.

4. Parameter control

G L1-B02-Q07 = 13 ot/and

Tn L1-B02-Q10 = 13 or/and
Tv L1-B02-Q13 = 13 or/and
OUTO L1-B02-Q16 = 13 or/and
TT L1-B02-Q19 = 13 or/and
T L1-B02-Q22 = 13

KS L1-B02-Q25 = 13

5. Disturbance variable feedforward
L1-B02-Q25 = 2 together with
L1-B02-Q26 = 1 to 4

6. Y tracking (at times, controller output is forced to the value of
input 2, not for step controllers)
L1-B10-Q10 = 2 together with
L1-B09-Q11 = 1 to 76 (Digitric 500: 46) (Blxy)
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Lx_Bi % Ol
- 2EL Loe_¥ DI
L=_ESH
L=_ES2 “_
Lo AR
Le_DO
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]
L /R
L WwRKT L_wiDIiG

Fig. 37  Input circuit fixed value
Z-19069  .Lx_B1 Changeover ES1 «— ES2 with switch SEL
Lx_ESAH Input 1, routes via Lx-B04-Q01
Lx_ES2 Input 2, routes via Lx-B04-Q02
LXx_WAKT Current set point
Lx_XDIGI Digital display of PV
.Lx_WDIGI Digital display of SP

.Lx_XANA
Lx_WANA
Lx D

Lx XW

Analog display of PV
Analog display of SP
to D component
Control deviation
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Multi-component control

The multi-component input circuit is possible in:
- single- and multi-component controllers
— in slave controllers of cascades.

It normally requires additional analog inputs.

Applications

1. Feed water control of drum water tanks. Instead of this cir-
cuit, a cascade circuit can be used (see section on “Cas-
cades”) (not Protronic 100).

2. Additional interconnection of measuring signals or set points.
Example: Control of the total of two quantity signals.

For both quantity measurements, an additional state correction
can be coupled for gas or steam (see section on “State correc-
tion™).

Configuration on 1.
(not Protronic 100)

" Lx-B03-Q03 = 1

Fig. 38 Drum water level

Z-19122

Multi-component input circuit
Lx-B03-Q01 =2

The difference between feed water and quantity of steam can be
injected linearly or differentially, depending on the task definition.

Linear feed:

Err = PV + K2 x (ES2 + K3 x ES3) - SP

Lx-B03-Q02 = 2 Displayed water level is falsified by the
difference between feed water and
quantity of steam.

Lx-B03-Q02 = 3 Unfalsified water level display.

Differential feed:
Err =PV - SP

A D component: K2 x (ES.2 + K3 x ES.3) requires PID control:
Lx-B02-Q02 = 4

Preferably display of the control deviation
in %.

Corresponds to the configuration of ES1.
Corresponds to the configuration of ES1.
Corresponds to the configuration of ES1.
Must be adapted in the commissioning.

Lx-B03-Q04 - Q08
Lx-B03-P16
Lx-B03-P17
Lx-P101 to P103

Routing the inputs Lx-B04 as a function of the available analog
inputs.
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Configuration of 2.

If only two values are to be added in a single-channel controller,
itis also possible under certain circumstances to operate with the
basic unit.

Multi-component input circuit:

Lx-B03-Q01 =2 Err = ES1 x K1 + K2 (ES2 + K3 x
ES3) - SP
-| Lx-B03-Q02 = 2
Lx-P101 = 1
Lx-P102 = 1
(F) Lx-P103 =0 With only two inputs.
Lx-B03-Q03 to P08 According to the configuration of
the inputs.
M Lx-B03-P16 Start value of the analog display.
Lx-B03-P17 End value of the analog display.
Fig. 39 Total flow
Z-19068
Lw ESA e RN 4uli=]]
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Fig. 40 Input circuit: Multi-components
z-19095  .Lx_ESx Inputs of the input circuit
Multi-components routed via Lx-B04-Q0x
with the analog inputs Alxy
Lx_Kx Evaluation factors K1 to K3 = Lx-P101 to Lx-
P103
.Lx_WAKT Current set point

.Lx_XDIGI Digital display for PV
Lx_wbDlaGlI Digital display for SP
.Lx_XANA Analog display for PV
Lx_WANA Analog display for SP
Lx_D to D component
Lx_XwW Control deviation
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Ratio control

The input circuit ration is possible in:

- single-channel controllers,

— controllers with several independent channels and
— master and slave controllers of cascades.

Ratio and set points

An external (current signal) set point, the programmer and a
computer are available as set point sources SP1 to SP3 in ratio
control.

All ratio input circuits as well as fixed value input/ratio input
circuits can be used. There is also the set point SP1 for this
application.

The ratio set point SP1 - as long as not used - can be tracked in
such a way that bumpless changeover to the ratio — fixed value
can take place.

Configuration:

Lx-B05-Q01 = 3 The set point 1 is tracked to the current

ratio.

The ratio-set point Vw1 can be configured in such a way that
with fixed-value control or when using another ratio set point, it
is tracked to this so that bumpless resetting to the ratio set point
1 SP1 is possible.

Configuration:

The set point 2 = SP1 is tracked to the
current ratio.

Lx-B05-Q03 = 6
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Fig. 41

z-19125  parameters.

Functional diagram of the input signal connection “Ratio” without signal conditioning for PV1 and PV2 and without scaling and limiting
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Ratio control I: A control

Fig. 42 Ratio control on a gas-fired furnace

2-19067
Alr A
b
2 Detail A

Fig. 43
Z-19073

Superfluous air, a = linear, b = non-linear

The atmosphere of an oil- or gas-fired furnace is to be controlled,
A being regarded as the set point. Optimum combustion is de-
fined as A = 1.

Excess air is to be guaranteed in the lower load range (A).

A is defined as the air/fuel ratio. The air signal must therefore
always be linked to ES1, irrespective of the controlling air or fuel.
Examples of configuration

The following modules must be configured for the loop x:

Lx-B03-Q01 =4, 5  Ratio or fixed value/ratio changeable.

Lx-B03-Q02 disabled.
Lx-B03-Q03 =0 Etr in %, produces qualitative informa-
tion.
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Configuration air (PV1)

£x-B03-Q04 = e.g. m3/h.

Lx-B03-Q06 = 1 1 decimal point position.

Lx-B03-P07 = 0 Digital display transmitter range start
value = 0.

Lx-B03-P08 = Digital display transmitter range end.

The difference of Lx-B03-P08 and P07 is the reference value for

G. An P controller with Kp = 1 produces an output of about 100
%, if the input is changed at this difference.

Configuration, display for ratio

Lx-B03-Q09 = 1 Displayed in the digital display.
Displayed in the digital display are Vx
(RPV) and the selected R set point Vw.

Lx-B03-Q09 = 2 Displayed in the digital display are PV
(air) and SP = Vw x fuel: Vw can be
selected with <ind>.

Lx-B03-Q10=0 Dimension for R.

Lx-B03-Q12 =2 With two digits to the right of the decimal
point

Lx-BO3-P14 = Stochiometric air/gas for A = 1.

Example:
for A = 1:, air : fuel = 4.15 : 1
Lx-B03-P14 = 4.15

Analog display

Lx-B03-Q15 =2 Normally analog display for Vx and Vw.
Lx-B03-P16 Define the display range for the
Lx-B03-P17 analog displays.

Example:
Display range 0.75 to 1.25
Lx-B03-P16 = 0.75

Lx-B03-P17 = 1.25

In the case of fixed value/ratio, the pair of values Lx-B03-
P07/P08 is used as analog display for fixed value.

Excess air
The excess air is attained by setting a “Bias”.

Linear:
A linear bias is set with the parameter Lx-P117. It always has the
dimension of the air signal.

Non-linear:
The bias is derived from the fuel quantity.

Configuration:
Lx-B04-Q04 = 94 The value of ES4 is obtained from Table
4.

is equal to Lx-B04-Q05.

The input of Table 4 is the same as the

input ES2 (fuel).

Lx-B04-Q02
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Fig. 44  Structure of the input circuit ratio, displays and creation of the control deviation. Display of RPV and RSP. without combining the input
z-19123  signals

Ratio control ll: Mixture control

In mixture control, two different setting procedures for the nomi-
| nal ratio are required in process engineeting.
V] q p g g

FFC
Mixing ratio of the two components to one another:

(F) Ratio 1 R = quantity 1/ quantity 2
Example: Neutralisation control

Proportion of a component in the end product:

<F> Ratio 2 R = quantity 1/ (quantity 1 + quantity 2)

Example: Fat percentage in milk products

The routing of the inputs is defined by the definition of R. The
Fig. 45 Mixture control signal in the counter must always be combined with ES1, irres-
Z-19068 pective of whether quantity 1 or quantity 2 is controlling.

The configuration below is required, as well as the routing of the
inputs as a function of the input modules and their arrangement:
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Configuration ratio 1
Mixture control R = quantity 1/ quantity 2

Theoretically, R can accept any value between 0 and infinity as
the actual value.

Lx-B03-Q01 = 4 or 5 ratio or fixed value/ratio

Depending on user requirement, the analog display can be

Lx-B03-Q15 Analog display RPV and RSP or PV and
RSP x quantity 2.

Lx-B03-P16 Analog display of required lower-range
value.

Lx-B03-P17 Required upper-range value.

L.x-B03-Q18 Output of the display defined by Lx-B03-

Q15 to P17 on analog output.

defined as follows:

Lx-B03-Q15 = 2 Mixture ratio is actual value and set point.

Lx-B03-Q03 =0 Control deviation in % as qualitative state-
ment.

or

Lx-B03-Q15 =1 Quantity 1 and quantity 2 x R set point.

Lx-B03-Q03 = 1 Control deviation display in EU as quantity

1, e.g. in m%h.

Configuration quantity 1:

Lx-B03-Q04 Dimension e.g. m%h.
Lx-B03-Q06 Decimal point depending on use.
L.x-B03-P07 Lower-range value (normally 0).
Lx-B03-P08 Upper-range value.
Configuration ratio:
Lx-B03-Q09 Digital display RPV and RSP or
PV (quantity 1) and RSP x quantity 2.
Lx-B03.Q10 Dimension for R e.g without or %.
Lx-B03-Q12 Digits right to the decimal point for R dis-
play.
Lx-B03-P14 Quantity 1 (20 mA) / quantity 2 (20 mA)

Configuration ratio 2

Mixture control component in the end product
V = quantity 1/ (quantity 1 + quantity 2)

As actual value and set point, R can only assume the value
range 0 to 1. Scaling is therefore normally performed in 0 to 100
% or part ranges thereof.

Configuration is effected as with ratio 1, with the following
differences:

L x-B03-Q09 normally %

quantitity1 (20 mA)
Lx-B03-P14 = quantitityl (20 mA) + quantitity2(20 mA)

The numerical value of the quotients of
the scaled input signals with equal
easured values in mA e.g. upper-range

Numerical value of the quotient of the value.
scaled input signals with equal measured
values in mA e.g. upper-range value.
s B e »RP\/]OO'
""" % Ratio
P14
Ratio max
oL se[ T Tilelo] |,
Ratic min  Ratio SP
A \ 4
X1 - FO8 . ]
POS - PO7 - I Ratio
X2 RSP + B - FOB e Ratio setpoint
X1/X2 PO8 - PO7 X2 * RSP + BIAS
—xa1 | [2l2[1]1]masm]
Flow1l = X1
B
Flow2 == X2 | — | — l
MUL -+

Fig. 46  Structure of the input circuit ratio. Displays and development of the control deviation. Display the quantity 1 and R x quantity 2. Without

Z-19124

combination of the input signals.
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Fig. 47 Input circuit fixed value/ratio 2
z-19126  .Lx-ESx Inputs of the input circuit ratio route via Lx- Lx-XDIGH Digital display for PV
B04 to the analog inputs Lx-WDIGI Digitat display for SP
Lx-V R set point Lx-VISTDIGI Digital display for RPV
CONST_R100 100 Lx-XANA Analog display for PV
Lx-AKT Current fixed value set point Lx-WANA Analog display for SP
Lx V_F Changeover fixed value/ratio
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Muiltiplication

D

Fig. 48 Heat quantity control with Protronic 500
z-19127

The input signal connection multiplication enables the control of
a product of two input variables. Instead of one input variable,
the evaluated sum can also consist of two variables.

Err = E1 x (E2 + K3 x E3) - SP

One user application example is the heat quantity control. This
involves the measurement of the inflowing (or outflowing) quantity

For an exact measurement, the quantity is corrected according
to pressure and temperature (for water, it is usually a tempera-
ture correction). Depending on the arrangement of the flow rate
measurement - inflow or outflow - the associated inflow or out-
flow temperature must be corrected.

Configuration

The three inputs should be scaled with their dimensions.

Input signal connection:

Lx-B03-Q01 =3 Multiplication.
Routing of state correction:
ZK1-B02-Q01 = Flow rate signal depending on the input

used.

No pressure correction.

Inlet temperature depending on the input
used.

No density correction.

ZK1-B02-Q02 = 0
ZK1-B02-Q03 =

ZK1-B02-Q04 =0

Rouiting of the input connection signal:

Lx-B03-Q01 = 91 Corrected quantity signal from state
correction 1.

Lx-B03-Q02 = Inlet temperature depending on the input used.

Lx-B03-Q03 = Outlet temperature depending on the input used.

of a heat transfer system on an energy consuming unit e.g. water  pgrameter:
and the temperature difference between feed forward and feed- [ x.p102 = —1 Makes the required subtraction from the
back. addition.

L ES{ Lo DK

L ES2 L TAMA

L=x_ES2

Lx_ W32 L=_D

= Lo 300
Loc WA,
L _WAKT L= WD

Fig. 49 Input circuit Multiplication
719096  .Lx-ESx Inputs of the input circuit ratio
route via Lx-B04 to the analog inputs
Lx-K3 Evaluation factor for ES3

.Lx_WAKT Current set point
.Lx_XDIGI Digital display for PV

Lx_WDIGI Digital display for SP
.Lx_XANA Analog display for PV
.Lx_WANA Analog display for SP
1x D to D component
Lx XW Control deviation
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Parameter variation

Parameter control permits selective adaptation to reproducibly
changing conditions in the process.

Parameter changeover

One or several parameters can be changed over, depending on
an alarm value or a binary input. This is necessary when trans-
ferring between two different measured signals as controlied
variable, for example.

The changeover is not necessary when transferting between
transmitters with different measuring ranges for the same physi-
cal variable. The measured value doesn’t change at the change-
over because of the scaling of the inputs.

A Gain
GE

GA

AL4 or Bix

Fig. 50 Gain changeover
Z-19086

Configuration and parameter setting:

Lx-B02-Q07 = 11 or 12 Changeover through AL4 or Bix.
Lx-P07 = GS

Lx-P08 = GE

Special case P-PI changeover:

For instance, here is to TnA = 0. As long as TnA is effective, the
| component remains switched off.

Parameter control

Linear
AGain
' : >
UGA U-
U-GE UG
Kp - KpE (U,(p—UKpA) + KpA (UKpE_UKpA)
Ui(pE’U/(pA
Bild 51 Linear parameter control, U is the controlling variable

Z-19085

The active parameter between a start value and an end value is
changed linearly as a function of freely selectable analog vari-
ables (set point, measured value, ouput variable etc.).

Configuration and parameter setting:
Lx-B02-Q07 = 1 to 5 or 13  Gain control through selected vari-
able e.g. set point (Lx-B02-Q07 =

2).
Lx-P06 = GS
Lx-P07 = GE
Lx-P08 = U-GA
Lx-P09 = U-GE
Non-linear

The system gain with pH control changes considerably with the
pH value. The gain is at its maximum at about pH 7 and decrea-
ses very rapidly for pHO and pH14. Inverse gain is required in
the controllers.

Gain
Loop
pH
Gain
Controller
pH

Fig. 52 Non-linear parameter control through the measured value pH
Z-19099

Configuration:
Lx-B02-Q07 = 7 Parameter control by the control variable

PV via Table 1.

Table 1 is defined with the controller circuit gain G (by using the
titration curve).
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State correction
(not Protronic 100)

For the measurement of gases or steam, the measuring unit is
designed for certain pressure and temperature values. If the ac-
tual values differ from the projected values, the result will be dra-
stic measurment errors. To correct these errors, compensation
adjustment possibilities are provided for the correction of both
ideal and real gases.

The state correction calculates the standard quantities (0 °C and
1.013 bar) from the current measured values.

The state correction is possible with all input signal connections.

Within the unit, a maximum of two corrections are available si-
multaneously.

The state correction normally requires additional analog inputs.
The state correction can only be processed after it has been in-
tegrated into the configuration (e.g. with Lx-B04-Q01 = 91 (flow
control with state correction).

Routing the inputs and outputs

The routing of the inputs of the state correction unit depends on
the module location of the analog inputs. The inputs must each
be scaled. It is irrelevant whether a temperature reading is fed
directly or via transmitter.

Abbreviations and terms

Index “ for “computing values” (values for defining orifice)

Qv Operating volume flow in m*h

Qn Volume flow in standard condition in m3/h

Qm Mass flow in standard condition t/h

P in absolute bar or overpressure (depending on
the transmitter)

Pr in absolute pressure

T Temperature in °C

Pn Standard pressure 1.0135 bar

Tn Standard temperature 273,15 K = 0 °C

RHO Density in kg/m®

RHO-MIN Correction range for RHO

RHO-MAX Correction range for RHO

Patm atmospheric pressure in absolute bar

Pr in absolute bar

Zn Real gas factor for Pn and Tn

(compressibility figure)
Pmin/Pmax  Correction range for P (according to transmitter)
Tmin/Tmax  Correction range for T
P20...28 Real gas factors (factory setting 1.00)
(compressibility figure)

Tmin Tmitte Tmax
Pabsmin P20 P23 P26
Pabsmitte P21 P24 P27
Pabsmax P22 P25 P28
ab. 2
HAB Nozzle spacing in mm is equal water level in mm
Tvgl Temperature of the reference column in °C
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Configuration of gases and steam

In 1
dP, Volume
In2
Pressure
N3 Zkx
Temperature  Output
IN 4 .
Density

Fig. 53  State correction gas, steam
Z-19144  The parameter and configuration data are illustrated in
Tables 3 to 5.

Configuration of water mass flow

IN 1
dP, Volume

IN2
Pressure

IN3 Zkx
Temperature T Output

Fig. 54  State correction gas, steam, drum water level
z-19145  The parameter and configuration data are illustrated in
Tables 6 and 7 or 8 and 9.

Configuration of drum water level

IN 1
dpP

IN 2
Pressure

IN3 Zkx
Tvgl Output

Fig. 55 Water level
Z-19146  The parameter and configuration data are illustrated in
Tables 8 and 9.




Gas and steam

Query/ Saturated steam Saturated steam
Para- Gas, Steam, mass flow, mass flow,
meter Gas, volumem mass flow, differential pressure | differential pressure
Table 3 Differential easurme | differential pressure | pressure correction temperature Dim.
ZKx-BO1- | | measurement | . LSO ORI IOV correction
linear square- linear square- linear | square- linear | square-
rooted rooted rooted rooted
Qo1 1 1 2 3 3 4 5 5 -
Square rooting Q29 0 1 0 1 0 1 0 1 -
Standard flow Qnror 1 POz .. Vae ) Value | Vale oo ofobl Nm'/h
Mass flow Qm,r P02 Value Value Value Value Value Value Value Value Value kg/h
Differential pressure APr P03 Value Value Value Value mbar
Atmosphetic pressure P04 Value Value Value Value Value Value Value bar
Patm,rabs abs
Pressure Pr abs P05 Value Value Value Value Value Value Value bar
abs
Temperature Tr P06 Value Value Value Value Value Value Value °C
Real gas factor Z(Pr,Tr),r P07 Value Value Value -
Standard density en,r P08 Value Value Value kg/m®
Tab.3  Specification values of the measuring unit (computation values)
Linear no square rooting in transmitter or in analog input
Square-rooted Square rooting in transmitter or in analog input
Grey

underground  no input required, inputs are ignored

Tmax

¢ calculated values — - Tmin
Pmin Pmean  Pmax iD
Fig. 56 Principal trend of the characteristic for Z = {(P,T)
Z-19147
Table 4 Tmin Tmitte Tmax
Pabs,min Value (P20) Value (P23) Vaiue (P26)
Pabs,middle Value (P21) Value (P24) Value (P27)
Pabs,max Value (P22) Value (P25) Value (P28)

Tab. 4  Real gas factors (factory setting 1.00 for ideal gases). The real gas factors must be additionally determined during the calculation of the
orifice and made provided for the commissioning.

Configuration examples: State correction 43




Query/ Gas, Gas, Steam, Saturated steam Saturated steam
Para- differential pressure | volume mass flow, mass flow, Mass flow,
meter measurement measure- | differential pressure differential Differential pressure
Table 3 BT o T L] pressuro correction | temperature corection (| Dim
linear | sq. rooted linear |sq.rooted| linear [sq.rooted| linear |[sq. rooted
Qo1 i i 2 3 3 4 4 5 5 -
Pressure tansmitier
.................. Overbr'é's“s'ﬁ'ré ..... il T o e Ao o T T P o R
ABESIUié'ﬁfé'éé'd} G e e s s e PR e A | e
Correction thresholds:
Pressure min.| P10 Value Value Value Value Value Value Value bar
Drcuk max.; P11 Value Value Value Value Value Value Value bar
Temperature min.| P12 Value Value Value Value Value Value Value °C
Temperature max.| P13 Value Value Value Value Value Value Value °C
Density min.] P14 Value Value Value kg/m®
Density max.| P15 Value Value Value kg/m®

Tab. 5 Measured values and correction range
The threshold limits for the pressure correction should be
input as in the case of the pressure transmitter:

Overpressure transmitter requires pressure thresholds
in overpressure

Absolute pressure transmitter requires pressure
thresholds in absolute pressure

Water mass flow

If one or several measured signals are not available, the
correction thresholds should be input identically with the
computation values. In the case of a missing pressure mea-
surement, Q18 must be additionally input and stated, if the
thresholds stand for absolute pressure or for overpressure.

Query/ Water, Water, Dimension
Parameter differential pressure measurement volume
Table 6 ZKx-B01- measurement
......................................... e "“é'c‘;l}'é&é‘-'r'c'{é{t‘édm

Qo1 6 6 7 -
Square rooting Q29 0 1 -
Mass flow Qm,r P02 Value Value Value ka/h
Differential pressure dP,r P03 Value mbar
Atmospheric pressure Patm,r P04 Value Value Value bar abs
Pressure Pr abs P05 Value Value Value bar abs
Temperature T,r P06 Value Value Value °C
Real gas factor Z(Pr,Tr),r P07 Value Value Value kg/m®
Standard density Rho,r P08 Value Value Value kg/m®

Absolute pressure 2 2 2
Correction thresholds
Pressure min. P10 Value Value Value bar
Pressure max. P11 Value Value Value bar
Temperature min. P12 Value Value Value °C
Temperature max. P13 Value Value Value °C
Density min. P14 Value Value Value kg/m®
Density max. P15 Value Value Value kg/m®

Tab. 6

The thresholds for the pressure correction are to be input in
the same way as for the pressure transmitter:

Overpressure transmitter requires pressure thresholds
in overpressure

Absolute pressure transmitter requires pressure
thresholds in absolute pressure
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Specification values of the measuring unit (computation values)

If one or more measuring signals are missing, then the cor-
rection limits must be input as calculated values. If the pres-
sure measuring is missing, then in Q18 must be input if the
limits are given in absolute pressure or overpressure.




Drum water level

Table 8 Question | Level Dimension Table 9 Question | Level Dimension
measurement measurement
Q01 = 8 - Differential pressure Q09 = value mbar
End value dP
Pipe socket distance P16 = Value mm
HAB Pressure correction Qi0= value bar
Min limit Pmin
Tcomp' Pi7 = Value °C
Pressure correction Qi1 = value bar
Tmin P12 = Value °C Max limit Pmax
Tmax P13 = Value °C Output range Q30 = value mm
Tab. 7  Evaluation values of the measuring unit (computation values) start
1 as of version 3.4.1
Output range Q31 = value mm
In case of missing temperature measurement, Tmin = Tmax end

should be adjusted to the temperature of the reference column

(as of version 3.4.1). Tab. 8 Measured values and correction range
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Fig. 57 Input circuit fixed value with additional state correction
z-19072  .EZKx Input routing
of the state correction ZKx-B02-Fx
Lx-B1 Changeover ES1 «--» ES2 with switch SEL
Lx-ESx Routed inpuis of the input circuit fixed value
routed via state correction
Lx_WAKT Current set point

Lx_XDIGI Digital display for PV
.Lx_WDIGlI Digital display for SP
.Lx_XANA Analog display for PV
Lx_WANA Analog display for SP
Lx_D to D component
Lx_XW Contro! deviation

Definition of an analog output from the state correction

In the configuration shown in fig. 57, the state correction pro-
vides the computation result of the input circuit directly as a mea-
sured value.

If an additional analog current/voltage output with the state cor-
rection result is required, this can be defined with the following
parameters:

ZKx-B01-P30 Start of range = measured value for 0% = 0/4 mA
or0/2V

ZKx-B01-P30 End of range = measured value for 100 % =
20mAorioVv

The values for P30 and P31 can lie within or without the expec-
ted calculation results.

The statement of ZKx-B01-Q32 and ZKx-B01-P33 is optional.
They are of no significance to the unit, but they provide easy
control during retrospective checks of the configuration.

A free analog output of the correction results is defined with ZKx-
B03-Q01.
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Controller outputs

In the controllers, the following controller outputs can be con-
figured:

Two-position controller

— with transistor output or

— with relay output

(strong-weak-off-control e.g. A-OUT-off = two-position controller
with precontact).

Three-position controller (heat-off-cool)

- with transistor output or

— with relay output,

Optionally 1 output, also continuous (parameters Lx-P25 to P27
are active).

Step controller and positioner
- with transistor step controlier output or
-~ with relay output.

Continuous controller
optionally also with split range output (the parameters Lx-P25 to
P27 are active).

The controller outputs of master and override controllers cannot
be configured. They are automatically adjusted to the continuous
output signal.

In the following examples, the binary outputs BO01 and BO02
are used as examples. It is also possible to use other BOxy.

Two-position controller
Single-channel with transistor output in the basic unit

Binary definition:
BIO-B0O1-Q01 =3 BIOO1 is output with quiescent
current action = BOO01.
Two-position controller.

Controller output OUT1 to BOO1.

L1-B01-Q02 = 3
L1-B10-Q04 =1

Two-position controller for stron-weak-off

Binary definition:
BIO-B01-Q01 =3 BIOO1 is output with quiescent

current action = BOO1.

BIO-B0O2 =3 BIOO02 is output with.
quiescent current action = BO02.
L1-B01-Q02 =3 Two-position controller with pre-
contact.
L1-B08-Q03 = 4 Alarm value 3 as precontact max.

L1-P93 = -3 bis -5 % Adjust to exact value for commis-
sioning.

Controller output to BOO1.

Alarm value 3 on BOO02.

switches from “strong” to “weak”.

L1-B10-Q04 =1
L1-B11-Q03 =2

Single-channel controller with relay output and multi-
channel Controller

For multi-channel controllers and controllers with relay output, the
existing outputs should be configured accordingly.

Three-position controller
(Heat-off-cool)

Single-channel with transistor output in the basic unit
BIO-B01-Q01 = 3 BIO01 is output with quiescent
current action = BOO1.

BIOO2 is output with quiescent
current action = BO02.

BIO-B02-Q01 = 3

L1-B01-Q02 =5 Three-position controller.

L1-B10-Q04 = 1 1. Controller output (heating)
OUT1 at BOO1.

L1-B10-Q05 = 2 2. Controller output (cooling)

OUT2 at BOO02.

Three-position (heat-off-cool) with continuous controller
output for heat

Binary definition
BIO-B0O1-Q01 = 3 BIOO1 is output with quiescent-

current action = BOO1.

L1-B01-Q01 =6

L1-B10-Q05 = 1 Switching controller output
(cooling) OUT2 at BOO1.

L1-B10-Q01 =1 continuous output (heating) OUT1

at AOO1.

single-channel controllers with relay output and multi-
channel controllers

With multi-channel controllers and with controllers having relay
output, the available outputs must be configured accordingly.
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Step controller

If using the basic unit without modules, the second signal input
can either be used for the feedback signal or for another func-
tion.

L1-B01-Q04 = 2 Position feedback signal to Al02.

AO-B01-Q01 =5 Analog output supplies 20 mA for
feeding a position feedback signal
via Al02.

Al-B02-Q01 = 1 Al02 = 0...20 mA.

Balancing of 0 and 100 % see Section on “Service”.

Outputs:

BIO-B01-Q01 =3 Binary BIO01 is output with
quiescent current action = BOOT.
Binary BIO02 is output with

quiescent current action = BO02.

BIO-B02-Q01 = 3

L1-B10-Q04 =1 Controller output “more” OUT1 to
BOO1.

L1-B10-Q05 = 2 Controlier output “less” OUT2 to
BOO02.

Positioner

A positioner is a step controller which drives an electrical control
actuator to a - mostly externally preset - position. A positioner
requires a position feedback signal as measured value.

L1-B0O1-Q01 = 11 Positioner.

L.1-B03-Q01 =1 Input circuit fixed value.
L1-B04-Q01 =1 Position feedback signal to AlO1.
L1-B05-Q06 = 2 External set point to Al02.

Controller output as for step controller

Single channel controllers with relay output and multi-
channel controllers

In the cases of multi-channel controliers and controllers with relay
output, configuration must be performed according to the avail-
able outputs.

Continuous controller

In the basic unit, only a continuous controller with one controller
ouput is possible. For a second analog controller output, a con-
tinuous output module is required.

One controller output (corresponds to factory setting):
L1-B01-Q02 = 1
AO-B01-Q01 =1o0r2
L1-B10-Q01 =1

Depending on the signal range.
1. Controller output OUT1 to AOOT.

Two controller outputs (split range) (not Protronic 100):
Output module e.g. to slot 3
L1-B01-Q01 =7
L1-B10-Q02 = 31 2. Controller output to 1. output of
the output module to slot 3.

AO-B31=Q01 =1or2 Depending on the signal range.
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Cascades

Cascade with one slave controller

This configuration is possible in the basic unit if no particular de-
mands are made on inputs and outputs.

2(4)

10)

-

Process

Fig. 58
7-19076

Configuration

Master controller is loop 2 or loop 4 (Protronic 100: Loop 2)
L2-B01-Q01 =2 or

L4-B01-Q01 =2

Slave controller to loop 2 is loop 1
L1-B01-Q01 =3

Slave controller to loop 4 is loop 3 (not Protronic 100)
L3-B0O1-Q01 =3

Die input signal connections of the controllers can be selected as
single-channel controllers.

The controller output of the controllers 1 (3) can be freely con-

figured.

Cascade with two slave controllers
(not Protronic 100)

ouT

Process

]

Fig. 59
Z-19077

Configuration

Master controller is loop 3:

L3-B01-Q01 =2
Slave controliers are loop 1 and loop 2:
L1-B01-Q01 =3
L2-B01-Q01 =3

The input signal connections of the controllers can be selected
as for single-channel controilers.

The controller output of the controllers 1 (2) can be configured
freely.

Cascade control with two slave controllers and
ratio station
(not Protronic 100)

3
ouT

4
(1-SR)*OUT\/ OUT*SR

Fig. 60
Z-19078

Configuration

Master controller is loop 3:

L3-B01-Q0t1 =2
Slave controllers are loop 1 and loop 2:
L1-B0O1-Q01 =3
L2-B01-Q01 =3

Ratio station is loop 4:
L4-BO1-Q01 = 12

The input signal connections of the controller can be selected as
for single-channel controllers.

The controller output of the controllers 1 (2) can be freely con-
figured.
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Combustion control: Load control
(not Protronic 100)

ouT

2 1
= =g
Fig. 61 (not Protronic 100)
Z-19087

Combustion control is preferably applied in steam generation and
in furnace construction. It also depends on ensuring optimum
combustion - even with load changes - in both applications.

During steam generation, care is taken to ensure that air scarcity
never causes poor combustion and thereby poor exhaust quality.
If a higher volume of steam is required, the air quantity is first
increased before increasing the fuel. A provisionally bigger air
surplus is, in most cases, more acceptable for quicker control
than when the efficiency of the system is unsatisfactory during
this time.

Comment
The air set point with ration = 1 is shown in the diagrams below.
The control of the set point is steeper or flatter with other ratios.

SP fuel SP air

Air/N T Fuel =
K1=0.0,K2=1,K3=0;K4=0 K1=1.0,K2=0.0; K3=0; K4 =0

Fig. 62 Combustion control on steam boilers, grey fields stand for
Z-19089  permissible set points
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Furnaces for the thermal treatment of iron and steel:

In furnaces in which the material to be heated to incandescence
is exposed to the furnace atmosphere, it is important to keep the
oxygen within specific limits in order to be able to control any
oxidation or reduction of the material. This is achieved by limiting
the permissibie set point change when the load changes.

SP fuel SP air

K2

K2 K4

K3 K]

1 AR X Fuel *
K1 ks |

| |

Fig. 63 Combustion control in furnace construction: grey areas indi-
Z-19088  cate permissible set points

Configuration

The following classification is required for the configuration of the
control loops:

Master controller loop 3 L3-B01-Q01 =2
Air controller L1-B01-Q01 = 3
(only loop 1) L1-B03-Q01 = 12
Fuel controller L2-B01-Q01 =3
(only loop 2) L2-B03-Q01 = 13

Parameter definition

The different requirements of the load control input circuit are
satisfied by diffeent parameter settings. The parameters define
the limit in the grey-background fields within which the set point
can move.

Parameters: Lx-P101 to 104
Steam generation (all values positive)

Fuel controller

L2-P101 = 0.0
L2-P102= 1.0
L2-P103 = 0.0
L2-P104 = 0.0

Air controller
K1: L1-P101 = 1.0
K2: L1-P102= 0.0
K3: L1-P103= 0.0
K4: L1-P104 = 0.0

Furnace construction:

K1 to K4 as required




Drum water level conirol in cascade
(not Protronic 100)

@

LC

1 FC

Fig. 64 Steam quantity fed as disturbance variable on output of con-

z-19121  troller 1 (not Protronic 100)

The loop shown in Fig. 64 is easier to put into operation than the
classical multi-component contro! (fig. 38).

A level correction can be swiched onto the level loop. When
dealing with heavily fluctuating pressures on the steam side, a
steam correction is recommended.

Configuration

Master controller = loop 2
L2-B01-Q01 =2

Slave controller = loop 1
L1-B01 =3

Input signal connection for loop 1 in the most uncomplicated
case

L2-B03-Q01 =1
or

L2-B03-Q01 = 91
ZK1-B01-Q01 =8

Fixed value.

State correction 1.
Drum water level.

Feedforward control (Z) :

L2-B02-Q25 = 1..74 (Digitric 500: 44) depending on the
existence of analog input.

L2-B02-Q26 = 1 Linear feedforward of Z.

or

L2-B02-Q26 = 92

ZK2-B01-Q01 =3

State correction 2.
Steam correction.

input signal connection for loop 2
L1-B03-Q01 =1 Fixed value.
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Override control

o

Fig. 65 Override control with one master controller and one override
2-19097  controller

Fig. 66  Override control with one master controller and up to three
z-19098  override controliers (not Protronic 100)

Application

In normal operation, the master controller (1) in the illustrated
applications is in the intervention mode. The override controllers
ensure that even during irregular operation the other variables -
pressure, temperature, power consumption - do not shoot over
the set thresholds.

Configuration

Master controller:
L1-BO1-Q01 =4 or 5 Master controller with min. or max.

selector.

Override controller:
L2-B01-Q01 =6 or 7  Override controller with min. or max.
selector.

Override controller with min. or max.
selector

(not Protronic 100)

Override controller with min. or max.
selector

(not Protronic 100)

L3-B01-Q01 =0, 6,7

L4-B01-Q01=0,6,7

The min. or max. selection must be uniform for all controllers in-
volved.

If varying adjustments are required, these can be achieved only
via the “Free configuration” feature with IBIS_R+.
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Dead time, Smith predictor

A controller with Smith Predictor is used for the control of control
systems with dead time, or of control sysems with large values
of delay time Tu in comparison with the system time constants.

Fig. 67 Controlled system with Tu/Tg = 1
Z-19053

Fig. 68 Controlled system with dead time
Z-19050

Configuration

The Smith Predictor is possible in combination with all control
actions and input signal connections.

Lx-B02-Q02 = 5 Pl controller with Smith Predictor (Pl

suffices in most cases)
Parameter definition

The following must be adjusted as parameters for the Smith Pre-
dictor:

1. Lx_P39 T, on the value of the controlled system dead time.
L.x_P40 T1 on the value of Tg.
3. Lx_P41 Ks on the value of Vs.

For the first commissioning, Tn = Tg and Kp = 1/Vs should be
adjusted.

-SP [ 1 out
4@‘@; ”ﬂi PI —

PV
—

=

Controller

Controlled —— System

Fig. 69 Controller shouid be adjusted with Smith predictor to the
z-19108  controlled system with dead time
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Service

# Indication 2 Jprume Seruice
%KUPE'TatE z % Information
Selftune : Inio ‘Hardu. g1
 Paramneter : Info Latcom §
Configuiration Tisklar Unit
Sepuice ¢ Adjustment
SuPervisor # Calibration
1
1PU.. 41,250 °C 1P 4? ,_:DEI “C 1PU.,. 55,000 T
25PzZ.  54.0 2 5P, Z5P2. 54,0
J0vk.  41.3 % 3 0ot 4? 5 kA 3 0ut. [P i
Enter | > [Enter|| C———— >
<:—J Ezc
p ‘ T
) 3s

Fig. 70  Service menu (Protronic 100: only module 1)

Z-19115

General information (Info.allg.)

This menu shows information input by manufacturer during pro-
duction (or retrospective repair) and which cannot be modified by

customer:
Iltem Description

Manufacturer
unit type

Serial number

Repair date
free text

ONOOLA WN =

Motherboard index

Date of manufacture
Configuration No.

in unit

H&B
Protronic 500
CPU: ...

F:..

F-Dat: .

Konfi- Nr .....
Rep.-Dat: ...

Information Hardware

Sevyice
Info Hardu.

M3=UHUSE]D
M&=BIN6~BIM,
M7=BO4_RELAY

55 oRe 2.
4.0
55.0%

This menu shows the slotted
modules.

These modules are not auto-
matically available in the con-
figuration.

They are input with [-B11-Q01
=1.
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Info Latcom

fio Latcom '

LA3

Fig. 72
Z-19059

or

Protronic 550

Serwice

Info Latcom

;
LatStatusl: OO0
LatStatus2s Q00

# LatStatusz3: QOO0

& | atStatusd: 2595

%I_atstatuaﬁ: ool

§Latstatu56: ooz

E

S

Protronic 100 / 500, Digitric 500

Latcaom Mo, 18

TR e T

L6

FlL... 55,860 °C
SR =4, Ia]
Out. 55.@ %

i
2
3

LatStatusl: '

Fll {E E{L{ mah

I
I

Laz

Fig.s 73, 74, 75
Z-19060, z-19054, Z-19058

This menu item shows if a lateral communication was configured,
and if yes, which status it has.

If no lateral communication was configured, the following display
will appear upon calling up the menu item:

If the lateral communication is configured, the following display
will appear on calling up the menu item:

Left (Protronic 550):

1. Lines: Status of the controller with the subscriber 1.
and with <a>, <v>
status of subscribers.

Right (other controllers):

Call up of the status of the lateral communication on the
controller and subscriber No. 1 on the lateral bus and

with <Enter> and <4>, <v>

status of subscribers.

Possible status information

0 Lateral communication information required for processing
FBD or AL are also received correctly and correspond to the
structural description which existed in the connection file
during plausibility check.

1 Lateral communication information is received correctly, but
do not correspond to the structural description which existed
in the connection file during plausibility. This data is however
not required for processing the FBD or AL.

2 Lateral communication information is received correctly, but
do not correspond to the structural description which existed
in the connection file during plausibility. This data is however
required for processing the FBD or AL.

3 Your own data were not transmitted for 5 seconds. This is
normally the case when a lateral communication subscriber
has not yet been connected to a second subscriber via RS-
485,

4 The data of a unit participating in the lateral communication
have not been received for 5 seconds, even though these
are required. This happens when the respective subscriber
suffers a breakdown.

Service 55




5 Despite participation in the lateral communication, theeisno 8 No RS-485 module was found. This information applies
description of the data to be transmitted. to the particular unit in question, but is output for all third-
The transmission data buffer is faulty. party devices.

Subscriber can neither receive nor transmit lateral 9 The reporting subscriber has suffered a breakdown.
communication data. 255  The subscriber has not been configured for the lateral
communication.

Display

Brightness LED

(not Protronic 550)

. 1. Modify brightness (in four steps, step 1 is the least bright):
BrightrnessLED ¥ <>, <v>
3 2. Acknowledge modification:
<Enter>
rjg
Py 2 Hn3h
l 138

Fig. 76

Z-19130

Contrast LCD

1. Modify contrast (in nine steps, step 1 is the least contrast):
Contrast LCD ® <>, <v>
2. Acknowledge modification:

4
e 2 B

134

Fig. 77
Z-19181

Background illumination LCD
(not Protronic 550)

[llumination ¥

¢
e M 2 Hean

142

Fig. 78
Z-19142

<Enter>

By modifying the contrast, colour tolerances of several controllers
mounted beside each other can be compensated for.

Modify brightness (in two steps, step 1 is least bright):
<A>, <>

Acknowledge modification:
<Enter>
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Balancing

The balancing for the measurement with Pt100 resistance ther-
mometers in 2-wire technique and the balancing of teletrans-
mitters are undertaken in this menu.

Balancing Pt100

ATEL PLi@@-2i 8

132

Fig. 79 Balancing for Al01 is selected
Z-19132

AIB1 PL1@@-217Y

- JHr
Pl E LU
l
l 133
Fig. 80  Should balancing be started?
ATEL PLiBE-21 %
'- -
L 15hl
Fi = E‘[“- "C
I
I 134
Fig. 81

A Attention

Do not conduct balancing with input open!

Select the balancing point separately for the respective inputs in
the basic unit and for the modules.

The submenu point Alxy Pt100-2L. can only be selected if the
Pt100 2-wire measurement for the respective input was con-
figured.

Balancing steps

0. On the sensor, shor-circuit the line between sensor and
controller.

In the lower line, the controller displays the set reference value.

1. Call up the balancing mode on controller:
<Enter>

In the first line “?” is supplemented.
Enterxt

2. Start balancing:
<Enter>

For three seconds after completing balancing, “Alxy adjusted” is
written in the text lines, a balancing variable is written and stored
in the upper line of the display.

Enter®

Balancing is now successfully completed.

3. EXxit the balancing menu:
<Esc>

4, Undo the short-circuiting on sensor!
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Teletransmiiter balancing

The menu items for teletransmitter balancing can be selected
when the respective input for “Teletransmitter” or for “0/4...
20 mA” is configured. The balancing procedure is the same in
both cases. Balancing is always required, when the teletrans-
mitter or a measured signal (e.g. position feedback signal) cannot
be fully utilized as a valid measured value.

Application

Position feedback signal with potentiometer via teletransmitter
input (Al01 or Pt100 module for 3/4-wire circuitry) or current input
0...20 mA Alo2.

Zero point balancing

S

pi| Adjustnent !

Uit \

5Pl -
| AIAL POTISBE ¥
[ PU
| AIAL Start 79
{ FU
[ | FU _
' [ | FU ”iﬂr

135

Fig. 82
Z-19135

Span balancing

Set. Pot LoEnd 9
Set. Fot HiEnd ¥

1. Call up the balancing routine by pressing <Enter> several
times in the menu “Service”.

The signal “Al01 start” prompts you to return the teletransmitter
to its start position mechanically.

2. Bring the teletransmitter to its start position mechanically.
3. Acknowledge “Al01 start” with <Enter>.

Balancing is effected, the message cursor springs to “Al01 end”:

4. Bring the teletransmitter mechanically to its final position.
5. Acknowledge “Al01 end” with <Enter>.

The balancing routine returns to the next higher operator control
level via the message "AlO1 adjusted”.

Return to the main operator control level with <Escs.

The position feedback signal is balanced in the same way, using
a 0/4...20 mA current or a potentiometer fed with constant cur-
rent. The signal “Alxy Pot150x” is then replaced by “Alxy20mA
p. Pot”.

| calibrated 9
F (I
' =l LN
Tt
| [ | PU LA
I
I
l 135
Fig. 83
Z-19136
| 14@ AlD2: 0/4..20 mA | 14@ Al02: 0...20 mA U
ol 15 0ot
| ]167@ }@ : onst.
Fig. 84

Z-19128, Z2-19129

Fig. 84
left right
Al-B02-Q01 =1 or 2 Al-B02-Q01 = 1
Al-B02-Q01 =1 Al-B02-Q02 = 1
Al-B02-Q03 = 2 Al-B02-Q03 = 2
Al-B02-P05 = 0 Al-B02-P05 = 0
Al-B02-P06 = 100 Al-B02-P06 = 100
AO-B01-Q01 =5
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Calibration

Pl

Calibration

Fig. 85
Z-19075

Instrument
AIG] mH calibr?

Fl)

Pl

B mA input

I
L

28

Pl
(| Pu
L
|

AIAY calbibr.

(7
I Z!L'{ M3 h

Both inputs of the basic unit can be calbirated with the calibration
routine. To accomplish this, external transmitters with the re-
quired accuracy are necessary.

Upon calling up the calibration routine, this provides the cali-
bration of the inputs Al01 and AlO2 of the basic unit in the con-
figured type of measurement.

During calibration, the following values are made available with
the stated adjustment ranges.

For calibration, the exact measured values must be stated in the
ranges provided on the terminals. Adjust the values in the display
to the required data with the keys <v> and <s> acknowldege with
<Enter>.

mA Input

Display: AI0x mA calib.?

Al Display Range

01 mA 0.000 -1.00 ... +5.00
20.000 15.00 ... 22.00

02 mA 0.000 -1.00 ... +5.00
20.000 15.00 ... 22.00

Tab. 9 mA input

Adjust the values in the display to the required data with the keys
<v> and <»> acknowldege with <Enter>. The calibration must be
conducted for both items. 0 mA is provided in default by short-
circuiting terminals 10 and 11.

mV Measurement

Display: AT01 mV calib.?

Al Display Range
01 mV -10.000 -10.00 ... -5.00
80.000 60.00 ... 85.00

Tab. 10 mV measurement
Adjust the values in the display to the required data with the keys

<v> and <+> acknowldege with <Enter>. The calibration must be
conducted for both items.
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Pt100 measurement
Display: AI0L Pt calib.?
Calibration is effected in 4-wire technique, independent of the

configuration. The resistance teletransmitter is connected with
two lines each to terminals 8, 9 and 11, 12.

Al Display Range

01 Q 0.000 0
Q 60.000 50.0 ... 86.0
Q 150.000 130.0 ... 200.0
Q 200.000 180.0 ... 220.0
Q 400.000 360.0 ... 450.0

Tab. 11 Pt100 measurement

Adjust the values in the display to the required data with the keys
<v> and <a> acknowldege with <Enter>. The calibration must be
conducted for all four items.

Teletransmitter measurement

Display: AI01 Fg calib.?

The total resistance of the teletransmitter is calibrated in 4-wire

techniquae. The teleransmitter is connected with two lines each
to terminals 8, 9 (start) and 11, 12 (end).

Al Display Range

01 Q 800.0 700.0 ... 1100.0
Q 1000.0 1000.0 ... 1200.0
Q 2000.0 2000.0 ... 2500.0

Tab. 12 mA Input

Adjust the values in the display to the required data with the keys
<v> and <a> acknowldege with <Enter>. The calbiration is to be
conducted for the point closest to the resistance value of the
teletransmitter.
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Supervisor

Indication 2 Superu1sor Superyisor
Orerate 2 MASTER RESET . | MASTER RESET
Selftune Flausibility EAMASTER RESET 2
FParameter : Memoryoard
Configuration N
Seryice e T i
SupEryicor
SuPevyizor Supervisor
MASTER RESET Plavsibility
Plousibility APl DUz iE. =0FFE
Memor»card
"‘—‘.—,____\_\_‘—_ ___,_,-"'# -___\_____ _
Superyuisor Suparisor Superuizor
4 MASTER RESET MASTER RESET Memorycard
Plausikility Plau51b111t> Frotr. —>Card
Memorrcard Memovscard | ot 2 -
TP 78,155 °C TTe—— -
2 . 84,0
J0ut.  TE.LE
Erter| —————> [Enter] > |Enter| > ||Enter
<;————————J Ezc
<: I Menu
3=

Fig. 86
Z-19110

Plausibility check

Flausih.

=(1H

R

137

Fig. 87  Switch on plausibility check?
219137

The plausibility check is used to verify, if the various configura-
tion inputs are correct and complete.

After selecting the plausibility check, a query appears to inquire
if the plausibility check should be switched on or off, depending
on the current plausibility function.

1. For changeover between the queries:
<a>, <v>

Enterst

2. Acknowledge query:
<Enter>

The question mark is deleted.

Enter@®
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Check HAAsw. ' !

py 31550
i

SF1 Etlh.L.I“C

138

Fig. 88 Message when exitting the configuration
Z-19138

If the plausibility check mode is set, the following message
appears when exitting the configuration:

Factory setting

MASTER RESET #W

139

Fig. 8% Reset configuration and factory setting?
Z-19139

The menu item called factory setting permits all configurations to
be reset to the factory settings at a go.

A Attention

A reset to the factory setting results in the loss of all pre-
viously effected configurations! Only the language setting
remains unchanged.

1. Call up the factory setting menu.

After call-up of the menu item, the query apprears, if the factory
setting should be restored (fig. 89).

Enters
Either

2. Acknowledge query:
<Enter>

“?” is changed to “I”. With a few messages which disclose the
progress of the factory settings, there is an automatic switch-
back to the main operator control level.

Enter®

or

2. Abort:
<Esc>
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Memory card
(only Protronic 500 / 550)

Fig. 90
Z-18092

Fig. 91
Z-19064

Memory card

Frotr.=>Card Y| <t @
Frotr.-»Card 79 <Enter> it
Protr.-3Card 9|

wait ! q

| regdy !

&4

In the memory card menu the configuration of a controller can be
stored on a memory card or the configuration of a controller can
be loaded from a memory card.

1. Remove the front module.

2. Plug memory card into the vertical slot as shown in fig. 90,
irrespective of the arrangement of the label (wrong polarity
not possible due to mechanical polarity protection).

3. Call up the memory card.
Either
4. Call up “Protr—Card”.

After call-up of the menu item with <Enter>, the menu line is
supplemented with a “?”,

5. Acknowledge query:
<Enter>

The progress of the saving mode is illustrated with “... wait” and
“completed”. If a fault occurs, the message “Fault” will appear
instead of “completed”.

or

4. Call up “Card—Protr™

After call-up of the menu item with <Enter>, the menu line is
supplemented by a “?".

5. Acknowldege query:
<Enter>

The progress of the loading is illustrated with “... wait” and “com-
pleted”. If a fault occurs, the message “Fault” will appear instead
of “completed”.
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Delete password (as of FW 1.163)

;J@@@@@@@@@@@@@@@@L

@ + o
D . Ed o
S 11 11/ o
== =i = E E O
g B g E [ 9 SRS o
E,:E e 1 A 11 . 0
ig ofo ] 5
i 1. 10 ]
g [] - 5
" o
o™ b | = D S
} o ;@ ‘ oooooooooooooooou 8
3 u
D /\ =
E]  —
 o—
] =

PB

Fig. 92 aboveMotherboard Protronic 100 / 500
z-19090  below Motherboard Digitric 500
z-19091  PB  Password bridge

1. Switch off power supply. 3. Change the plugging of bridge PB.

2. Dismantle unit and open. 4. Close unit and install.
(Protronic 100/ 500: Operation Manual 42/62-50011).
(Digitric 500: Operation Manual 42/61-50011).

If the plug-in jumpers PB connect posts 1 and 2, the adjusted  The levels protected with password are freely accessible.
password will be active. If the plug-in jumper is changed to posts
2 and 3, the adjusted password will no longer be required. 6. Read password and eventually modify.

5. Connect power supply.

7. Replug the plug-in jumper according to steps 1-5.
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Parameter Definition Tables

+EU

a

& 20 0 0 I} 00 %

-EU

Fig. 93 Examples of parameter definition table

Instrument
Range Resolu- |Factory |System Rem.
tion setting [setting p.66
Param. |Parameter Parameter Min. Max. Unit
No. text
Table 1

10 TAB-1.0 Checkpt. 0 at 0% -9999 99999 | EU 1 pigit 0.0 1
11 TAB-1.1 Checkpt. val. 1 at 10% 0.1

12 TAB-1.2 Checkpt. val. 2 at 20% 0.2

13 TAB-1.3 Checkpt. val. 3 at 30% 0.3

14 TAB-1.4 Checkpt. val. 4 at 40% 0.4

15 TAB-1.5 Checkpt. val. 5 at 50% 0.5

16 TAB-1.6 Checkpt. val. 6 at 60% 0.6

17 TAB-1.7 Checkpt. val. 7 at 70% 0.7

18 TAB-1.8 Checkpt. val. 8 at 80% 0.8

19 TAB-1.9 Checkpt. val. 9 at 90% 0.9

20 TAB-1.10 Checkpt.val.1l0 at 100% 1.0

Table 2

30 TAB~2.0 Checkpt. val. 0 at 0% ~9999 99999 | EU 1 0.0 1
31 TAB-2.1 Checkpt. val. 1 at 10% 0.1

32 TAB-2.2 Checkpt. val. 2 at 20% 0.2

33 TAB-2.3 Checkpt. val. 3 at 30% 0.3

34 TAB-2.4 Checkpt. val. 4 at 40% 0.4

35 TAB-2.5 Checkpt. val. 5 at 50% 0.5

36 TAB-2.6 Checkpt. val. 6 at 60% 0.6

37 TAB-2.7 Checkpt. val. 7 at 70% 0.7

38 TAB-2.8 Checkpt. val. 8 at 80% 0.8

39 TAB-2.9 Checkpt. val. 9 at 90% 0.9

40 TAB-2.10 Checkpt.val.1l0 at 100% 1.0
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Instrument
Range Resolu- |Factory |System Rem.
tion setting |[setting p.66
Param. |Parameter Parameter Min. Max., Unit
No. text
50 TAB-3,0 As tables 1 and 2 1
|

60 TAB-3.10

70 TAB-4.0 As tables 1 and 2 1

80 TAB-4.10

For all parameters, which can be illustrated in EUs the pos-

sible start and final values are 5-digit figures with arbitrary
decimal point position. The numerical volume ranges from
-9999 to 99999. The statement “Resolution = 1" means that
the parameters can be adjusted by one digit at the last nu-
merical position irrespective of the decimal position selected.
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. F? Range Resolu- | Factory |[System Rem.
Protronic 100: Loops 1 and 2 tion setting |setting .71
Param. - | Parameter Parameter Min. Max. |Unit
No text
PID Parameter (single-loop, slave controller, master controller)
1 GAIN G Controller gain G 0.001 1000 without|{ 0.0001 1 1
(active)
2 RESET-TIME Reset time Tn (active) 0 min 600 |min 0,0001 0.5 1, 8
min min min
3 RATE TIME Rate time Tv (active) ¢ min 600 (min 60,0001 0.1 1, 8
min min min
4 RATE GAIN Rate gain Vv 1 10 |without| 0.0001 5
5 MANUAL RESET |[Manual reset OUTO ~100 +100 (% 0.1 50 1
1 (active)
Parameter control
GE(Ul-U10) + GA(UlE-Ul)
[ R R Ul < Ul0: G = GA
UlE-Ul0 Ul > UlE: G = GE
Ul controls G
6 GAIN LO G for parameter 0.001 1000 |without| 0.0001 1 7
control
7 GAIN HI G for parameter 0.001 1000 |without | 0.0001 1 7
control
8 U-GAIN-LO Value of Ul for GA Defined as variable Ul through Lx-B02-F07 2
9 U-GAIN-HI Valaue of Ul for GE
Tn control as G control
10 Tn_LO Tn for parameter 0 min 600 {min 0,0001 0.5 7, 8
control min min min
11 Tn_HI Tn for parameter 0 min 600 |min 0,0001 0.5 7, 8
control min min min
12 U_Tn_LO Value of U2 for TnA Defined as variable U2 through Lx-B02-F10
13 U_Tn_ HI Value of U2 for TnE
Tv control as G control
14 Tv-LO Tv for parameter 0 min 600 |min 06,0001 0.1 7, 8
control min nin min
15 Tv HI Tv for parameter 0 min 600 |min 0,0001 0.1 7, 8
control min min min
16 U-Tv_LO Value of U3 for TvA Defined as variable U3 through Lx-B02-F13
17 U-Tv_HI Value of U3 for TvE
OUT0 control as G control
18 MR_LO OUT0 for parameter -100 +100 (% 0.1 50 7
control
19 MR_HI OUT0 for parameter ~100 +100 (% 0.1 50 7
control
20 U-MR-LO Value of U4 for Defined as variable U4 through Lx-B02-Fl6
OUTO start
21 U-MR-HI Value for U4 for
OUT0 end
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. p Range Resolu- jFactory |System Rem.
Protronic 100: Loops 1 and 2 tion setting |setting |p.71
Param. - | Parameter Parameter Min Max. |Unit
No text
Parameter for split range
(only displayed in case of configured split range or three-step control)
25 GAIN 2 Controller gain G 0.001 1000 |without 0.01 1 1, 7
(active) nin
26 RESET-TIME 2 |Reset time Tn (active) 0 min 600 jmin 0,0001 0.5 1, 7,
min min min 8
27 RATE TIME 2 Rate time Tv (active) 0 min 600 |min 0,0001 0.1 1, 8
min min min
28 RATE GAIN 2 Rate gain vv2 1 10 |without| 0.0001 5
29 MANUAL RESET |Manual reset OUTO -100 +100 (% 0.1 50 1
2 (active)
Parameter control split range
G2 control variable as Gl
30 GAIN2 LO G for parameter 0.001 1000 (without 0.01 1 7
control
31 GAIN2 HI G for parameter 0.001 1000 |without 0.01 1 7
control
Tn2 control variable as Tnl
32 Tn2-LO Tn for parameter 0 min 600 |min 0,0001 0.5 7, 8
control min min min
33 Tn2_ HI Tn for parameter 0 min 600 |min 0,0001 0.1 7, 8
control min min min
Tv2 control variable as Tvl
34 Tv2_LO Tv for parameter 0 min 600 |min 0,0001 0.1 7, 8
control min min min
35 TV2_HI Tv for parameter 0 min 600 | min 0,0001 0.1 7, 8
control min min min
OUT02 control variable as Y01
36 MR2_LO OUTO0 for parameter -100 +100|% 1 50 7
control
37 MR2_HI OUTO0 for parameter ~-100 +100 | % 1 50 7
control
Smith Predictor
39 DEAD-TIME Tt |acive dead time Smith 0.01 60 |min 0,0001 0.01
Predictor min min nin nin
40 MODEL TIME Time constant for 0.01 600 |min 0,0001 0.01
T1 Smith Predictor min min min min
(active)
41 MODEL GAIN Gain of Smith 0.0001 100 |without| 0.0001 1
Gs Predictor
Parameter control Smith Predictor
Td control as G control
42 Td_ILO Dead time for 0 min 60 |min 0,0001 0.01 7
parameter control min min min
43 Td HI Dead time for 0 min 60 |min 0,0001 0.01 7
parameter control min min min
44 U-Td LO Value for U5 for Td LO [Defined as variable U5 through Lx-B02-F19
45 U-Td_HI Value for U5 for Td HI
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. p Range Resolu- | Factory |[System Rem.
Protronic 100; Loops 1 and 2 tion setting |setting |p.71
Paran. - | Parameter Parameter Min. Max. [Unit
No text
Tl control as G control
46 Tl for parameter 0.0 600 |min 0.01 0.01 7
control min min min min
47 Tl for parameter 0.0 600 |min 0.01 0.01 7
control min min min min
48 U-Tl LO Value for U6 for Tl LO |Defined as variable U6 through Lx-B02-F22
49 U-T1 HI Value for U6 for Tl HI
50 Gs_LO Gs for parameter 0.001 100 |without| 0.0001 1
control
51 Gs_HI Gz for parameter 0.001 100 |without| 0.0001 1
control
52 U-Gs_LO Value for U7 for Gs_LO |control variable U7 is defined through x-B02-F25
53 U-Gs_HI Value for U7 for Gs_HI
Controller output
55 DEAD ZONE Dead zone 0 251% 0.1 1
56 PULS DURAT. Minimum ON period 0 8 0.05 0.05
Step controller
57 N PER min_1 |Transfers per minute 0.05 60|1/min 0.05 6(6
zZ1
58 N PER min 2 |Transfers per minute 0.05 60(1/min 0.05 616
%2
67 OUT-MIN Control variable min. -5 100|% 0.1 0
68 OUT-MAX Control variable max. 0 105]% 0.1 100
69 RAMP OUT + Output variable ramp 0.1 9999 (%/g 0.001 9999
rising
70 RAMP OUT - Output variable ramp 0.1 9999 |%/s 0.001 9999
falling
71 OUT Sl Safety control outp. 1 -5 1051% 0.1 0
72 ouT S2 Safety control outp. 2 -5 105|% 0.1 0
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L@Op 1 - 4 R R 1 Fact Syst R
. i ange egolu- | Factory ystem em.
Protronic 100: Loops 1 and 2 tion setting |setting |p.71
Param. - | Parameter Parameter Min Max. |Unit
No text
Set points and alarms
75 Sp_MIN Set point min. -9999 99999 | EU 1 ~9999 4
76 SP_MAX Set point max. -9999 99999 | EU 1 99999 4
77 RAMP SP + Set point ramp rising 0.0001 99999 |EU/s 0.0001 99999
78 TOL.RAMP SP+ |Permissible difference 0 99999 | EU 1 99999 4
between set point and
actual value
(Ramp stop)
79 RAMP SP - Set point ramp falling 0.0001 99999 |EU/s 0.0001 99989
80 TOL.RAMP SP- |as 63 0 99999 | EU 1 99999 4
81 SP1 Set point 1 -9999 99999 | EU 1 0 4
82 SP2 Set point 2 or delta -9999 99999 | EU 1 0 4
for set point 1
83 SP3 Set point 3 or delta -9999 99999 | EU 1 0 4
for set point 1
84 SP4 Set point 4 or delta -9999% 99999 | EU 1 0 4
for set point 1
Alarm values
91 ALARM 1 Alarm value 1 -9999 99999 | EU 1 -9999 4
92 ALARM 2 Alarm value 2 -9999 99999 | EU 1 99999 4
93 ALARM 3 Alarm value 3 -9999 99999 | EU 1 99999 4
94 ALARM 4 Alarm value 4 ~9999 99999 | EU 1 99999 4
95 HYSTERESIS Hysteresis 0 99999 | EU 1 1
96 TIME-UNIT Time unit for 1 3 |without 1l == 1 5
dx/dt alarm value 2 = min
= h
Weighting factors of the input circuits
101 K1 Weighting factor in -9999| +99999 0.0001 1.00
input signal
connection
102 K2 Weighting factor in -9999| +99999 0.0001 1.00
input signal
connection
103 K3 Weighting factor in -9989| +99999 0.0001 1.00
input signal
connection
104 K4 Weighting factor in -9999 +99999 0.0001 1.00
input signal
connection
Ratio 1: Err = PV - [R x PVl Bias]
Ratio 2: Err = PV -[(R / (1 - R)) x PVl + Bias]
115 RATIO MIN Ratio min. o] 99999 | EU 0.0001 0.00
116 RATIO MAX. Ratio max. 0 99999 | EU 0.0001 2.00
117 BIAS Bias ratio control ~9999 99999 | EU 0.0001 0
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. F) Range Resolu- | Factory |System Rem.
;L
Protronic 100: Loops 1 and 2 tion setting |setting p.71
Param,. - | Parameter Parameter Min. Max. [Unit
No text
Disturbance value feedforward
120 FF:TIME- Time constant d/dt 0.00.01{1.00,00(h.mm.ss 0 0.00.15
CONST h h
121 FF:DIFF-GAIN |Differential gain 0 10 |without 0.1 1
Selftune
125 dY-AMOUNT 1. positioning step -100.0( +100.0|% 0.1 5.0
126 MAX.OUT. Max. step duration 0,00.09 20.00 | h.mm.ss 1 15
DUR. h h s s
127 MAX.POS. Max. permissible 0.0001 99999 | EU 0.0001 99999
ERR positive control
deviation
128 MAX.NEG. Max. permisgsible 0.0001 99999 | EU 0.0001 99999
ERR negative control
deviation
199 Keys 4 and v |TAG name Default entry ’---------uu- ’ 3, 9
act on text |A...Z, a...Z, +,. , /.
line Be _o )s %0 9...0,
spacing, -,
12 character
Active parameter. Can be set if no parameter control has 6 The minimum switch-on time and the minimum switch-off

been configured. This value will only be displayed if a
parameter control has been configured.

The units for U1 to U8 depend on the variables to be con-
trolled. If PV or SP is controlling, then U1 to U8 are in EU
(e.g. °C); if OUT is controlling, the unit is %.

Using the keys <v> and <> in conjunction with <Ind>, the
text is input by scrolling the letters and the numerals.

The value is set in EU. 1 EU corresponds to the first sig-
nificant digit left of the desired decimal point position.

Selection possibilities, min, h. If alarm values for monitoring
the rate of change have been configured, the value is set
with the alarm value parameter and the time constant set
with parameter 96.

Example: Set alarm value for 15 °C per minute:
Parameter 96 = “min”, alarm value = 15 °C.

AL1:  Lx-B08-FO1 = 11
Lx-P91 =15
Lx-P96 = 2

time are calculated as follows:

t =60s/4xN,N=6/min
t =258

=t
=t

on,min off,min

on, min off,min

Without function if controlled via table.
0 min switches I- or D part off.

9-digit for the versions prior to 1.174
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Programmer

The tables for programs 1 to 10 can only be edited after the
programmer has been activated as set point source in a loop
(Lx-B05-F08 = 1) and the respective program (P-B01-Fx > 0) has

been activated.

Program 1
Ranges Resolut | Factory |[System Rem.
ion setting |[setting p.70
Param. - | Parameter Parameter Min. Max. Unit
No text
01 VALUE 1.0 Start wvalue, value 0 -9999 99999 EU 1 ~9999
02 VALUE 1.1 Value 1 -9999
00 VALUE 1.2 Value 2 -9999
04 VALUE 1.3 Value 3 -9999
l -9999
15 VALUE 1.14 Value 14 -9999
16 VALUE 1.15 Value 15 -9999
17 TIME 1.1 Time for segment 1 0.00.00| 99.59.|h.mm.ss v| 0.10.00 1
h h h
18 TIME 1.2 Time for segment 2 0.10.00
h
| 0.10.00
h
30 TIME 1.14 Time for segment 14 0.10.00
h
31 TIME 1.15 Time for segment 15 0.10.00
h
Binary track
32 SEGMENT1 Section 1 0 15| without 1 2
BIN. (0 = off,
1l = bin. marker 1, (1+2+
2 = bin. marker 2, .. +4+8)
33 SEGMENT2 BIN |Segment 2 2
| 2
45 SEGMENT14 Segment 14 2
BIN
46 SEGMENT15 Segment 15 2
BIN
Loop
47 PGR.LOOP_BEG |from segment 1 14| without 1 1
48 PGR.LOOP_END |up to segment 2 15| without 1 15
49 # OF LOOPS Number of loop 1 9999 | without 1 1
executions
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Program 1
Ranges Resolut | Factoxy |System Rem.
ion gsetting |setting p.70
Param. - | Parameter Parameter Min. Max. Unit
No. text
50 TOL.SEGL If the measured value 0 39998 EU 1 99999 3
deviates from the
51 TOL . SEG2 setpoint by more than
the set tolerance, the
52 TOL.SEG3 program sequence in
ramps is stopped.
The holding time only
begins once the set
point has reached the
63 TOL.SEG14 holding time and the
measured value is
64 TOL.SEGL5 within the tolerance
on the set point.
Program 2
Ranges Resolut | Factory Sytem Rem.
ion setting |setting p.70
Param.- |Parameter Parameter Min. Max.{Unit
No text
01 VALUE 2.0 Start value, value 0 -9999 99999 EU 1 -9999
02 VALUE 2.1 Value 1 -9999
to
64
to
Program 10
Ranges Resolut | Factory System Rem.
ion setting setting p.70
Param. - | Parameter- Parameter Min. Max. |gnit
Nr text
01 VALUE 10.1 Start value, value 0 -9999 99999 EU 1 -9999
02 VALUE 10.2 Value 1 ~-9999
to
64
1 The resolution varies according to the momentary time value.
In the lower range (display “0.00.00") the resolution amounts
to one second, in the upper range (display “00.00") the
resolution amounts to 1 minute.
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Fig. 94 Configuration - Factory setting
A Important information
1. If a free Configuration is loaded, only a part of the following 4. Instead of the values quoted for Protronic 500/550:
described configuration modules and queries are accessible. - Al74,
- AOQ73,

These are characterized by “/C” (see 2.)

Meanings in der “Response” column
D = Digitric 100,
1 = Protronic 100,

5 = Protronic 500/550,

® - gvajlable,

— = not available,

iC = free Configuration and

4+ = changeable via key despite free Configuration.

3. The factory setting is underlined.

BI76 and BO786,

the following values are for Protronic 100:
Alo2,

AQO1,

Bl02 and BO02, and

the following values are for Digitric 500:
Al44,

AOA43,

Bl46 and BO46.

Any other differences between the controllers are marked at

the appropriate position.
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Instrument , Rem.
Function p.78
Module | Query | Response
Param.
01 LANGUAGE
Qo1 D| 1| 5 |fcC
® | @@ | 4+ |1 DEUTSCH German texts
(e | o 2 ENGLISH English texts
|0 |6 3 FRENCH French texts
@ ® @ 4 oo
02 BINARY INPUTS
Q01 Dj1]5]fC Inhibition of parameter def. and confi. levels
® @6 |+ |0 LOCK PAR OFF no inhibition
©| 0 e 1 LOCK PAR.BIOL with BIO1
[ @ (] | l
66| @ 4 LOCK PAR.BIO4 with BI04
of-|eo| |l |
|| @ 46 LOCK PAR.BI46 with BI46
-l-1e| | |
- | -] @ 76 LOCK PAR.BI76 with BI76
002 D15 |£C Inhibition of all operator interventions
© (@ | @ |4 |0 LOCK OP.BIOFF no hardware inhibition
| e | e 1 LOCK OP.BIOl BIO1
e e | e | '
(6| e 4 LOCK OP,.BIO4 BI04
ol-le| | |
LA 46 LOCK OP.BI46 BI46
-{-1e] | |
- -] @ 76 LOCK OP.BI76 BI76
Q03 D)]1]5|fC Alarm acknowledgement with bin.inp.
@] ®| @] 4 |0 NO ALM.QUIT No alarm acknowledgement with bin.inp.
e|e|e 1 QUIT ALM.BIO1 BIO1
[] © (] ‘ |
e e | e 4 QUIT ALM.BIO1 BI04
of-|e| |l r
e|-|e 46 QUIT ALM.BI46 BI46
-l-1e| | 1
- -1 76 QUIT ALM.BI76 BI76
03 BINARY FLAGS
Qo1 D15 ]fC Flagl coupled with binary-input / output
e (e | e 0 FLAGlL BX. OFF not coupled
e | e |6 1 FLAGL BxO1 Bx01
© © @ l ]
e | o|e 4 FLAGL Bx04 Bx04
of-le| |l !
e|-|e 46 FLAGL Bx46 Bx46
-1-lel | |
-1 -1 76 FLAGl Bx76 Bx76 x=Io0r O
Q02- like Flag 1 like Flag 1
Q06
04 REMOTE OPERATION via port or binary inputs
Qo1 D|1]| 5 |€fC Local/Remote
© | ®| e |+ |1 LOCAL OPER. Local operation on unit only
e | e 2 LOC/REM Local operation on unit or wvia port
Changeover in operation 2
LR 3 REMOTE Local operation via port only
(e | e 4 LOCAL & REMOTE Local operation equally on unit or via port
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Instrument , Rem.
Function p.78
Module | Query | Response
Param.
05 BINARY OUTPUTS
Qo1 Dl 1] 65 |£fC Self-test
e o0 0 SELFTEST=NO BO No output
61660 1 SELFTEST BOO1 BOO1 2
(-] o [} | '
6 0@ 4 SELFTEST B0O04 BO04
ol -lo| | |
el - |e 46 SELFTEST BO46 BO46
-1-1e] | |
- - @ 76 SELFTEST BO76 BO76
Q02 D| 1|5 |€£cC Error in telegram communication
e| e (e 0 COM ERR=NO BO No output
|| o 1 COM_ERR=BOO01 BOO1 2
] -] @ | |
(oo 4 COM_ERR=B0O04 BO04
of-le| | |
e| - 46 COM_ERR=BO46 BO46
-1-1e] | |
- -] @ 76 COM_ERR=BO76 BO76
10 ALARM TREATMENT
Qo1 D|1 5 | £C Alarm ind
Alarm texts are not displayed on front panel
@ | @] e |4+ |0 ALM IND OFF Alarm text are displayed
el 6 0 1 ALM IND_ON
Q02 D 1 5 | £C Alarm acknowledgement
© | ®| ® |4 |0 QUIT OFF No acknowledgement envisaged
L 1 QUIT SINGLE Only the alarm displayed is acknowledged
LN 2 QUIT ALL All alarms are always acknowledged
11 MODULE ASSIGNMENT
Qo1 D 5 | fC 1
@106 (e 0 B12:MANUAL Modules must be input manually in G-B12
©| 6 1 B12:AUTOMATIC Unit recognizes the existing modules
12 MODULE PRESETTING
o1 | bl 1|5 ]tC Slot 1
| -] ©|+|_0 MI=UNUSED free
| -|(® 10 M1=AT4-mV 4 x thermocouple/ mV
e| - 15 M1=AI2-mAmA i 2 x mA with electrical isolation
| ~-|[e 16 M1=AI2-mAmV i 1 xmA + 1 x thermocouple with isolation
6| -[e 17 Mi1=ATI2-mVma i 1 x thermocouple + 1 x mA with isolation
| -] e 18 M1=AI2-mVmV i 2 x thermocouple with isolation
e -|e 20 M1=AT4 mA p 4 x mA with potential isolation
e| -|e 24 M1=AI4-f/t Frequency or time measurement
e (-1 @ 25 M1l=AI4 mA MUS 4 x mA with transmitter supply
L 30 M1=AI4-Pt-2W 4 x Pt1l00 2-wire circuit
e(-1@ 35 M1=AI2-Pt-3/4 2 x Ptl00 3/4-wire circuit
| -le 40 M1=A03-V Output 3 x V
LN I 50 M1=A03-mA Output 3 x 20 mA
| - | e 60 M1=BIO6-BIN, 6-fold binary input/output
| ~ |~ 70 M1=BO4-RELAIS Output 4 x relays
® ) - [ = 2 M1=RS485 Serial interface
e -(° 4 M1=PROFIBUS PROFIBUS module
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Instrument _ Rem.
Function p.78
Module | Query | Response
Param.
12 Q02 D 1 5 | £C Slot 2

®| - | @+ | o M2-UNUSED free
| -~ (@ 10 M2=AI4-mV 4 x thermocouple/ mV
|- (e 15 M2=ATI2-mAmA i 2 x mA with electrical isolation
@ | (e 16 M2=AI2-mAmV i 1l xmA + 1 x thermocouple with isolation
e | -0 17 M2=AI2-mVmA i 1 x thermocouple + 1 x mA with isolation
L I 18 M2=AI2-mVmV i 2 x thermocouple with isolation
® | -|® 20 M2=AI4 mA p 4 x mA with potential isolation
e -|e 24 M2=AI4-f/t Frequency or time measurement
6 - |e 25 M2=AI4 mA MUS 4 x mA with transmitter supply
e |- (e 30 M2=AI4-Pt-2W 4 X Ptl00 2-wire circuit
|- 35 M2=AI2-Pt-3/4 2 x Pt100 3/4-wire circuit
e} -|e 40 M2=A03-V Output 3 x V
e -|© 50 M2=A03-mA Output 3 x 20 mA
e | =|© 60 M2=BIO6-BIN. 6-fold binary input/output
-1© ] 2 M2=RS-485 Serial port
e @ e 4 M2=PROFIBUS PROFIBUS module

Qo3 bl1]|5]|€£C Slot 3
e | ~| @]+ |_0 M3I=UNUSED free
e} -1|1e 10 M3=ATI4-mV 4 x thermocouple/ mV
| -|e 15 M3=AI2-mAmA i 2 x mA with electrical isolation
e} -|© 16 M3=AI2-mAmV i 1 xmA + 1 x thermocouple with isolation
@}l -1 17 M3=AI2-mVma i 1 x thermocouple + 1 x mA with isolation
e| -1 e 18 M3=AI2-mVmV i 2 x thermocouple with isolation
L 20 M3=AI4 mA p 4 x mA with potential isolation
L B 24 M3=AI4-f/t Frequncy or time measurement
| -0 25 M3=AI4 mA MUS 4 x mA with transmitter supply
| -1 30 M3=AI4-Pt-2W 4 x Ptl00 2-wire circuit
e ~]@ 35 M3=AI2-Pt-3/4 2 x Ptl1l00 3/4-wire circuit
L 40 M3=A03-V Output 3 x V
e - | @ 50 M3=A03-mA Output 3 x 20 mA
©| -1 60 M3=BIO6-BIN. 6-fold binary input/output
e - @ 4 M3=PROFIBUS PROFIBUS module

Q04 D 1 5 | £C Slot 4
| -] @®]| 4| 0 M4=UNUSED free
e | -|@ 10 M4=ATI4-mV 4 x thermocouple/ mV
| -]@ 15 M4=AI2-mAmA i 2 x mA with electrical isolation
| -] @ 16 M4=AI2-mAmV i 1 xmA + 1 x thermocouple with isolation
| =0 17 M4=AI2-mVmA i 1 x thermocouple + 1 x mA with isolation
e~ @ 18 M4=AI2-mVmV i 2 x thermocouple with isolation
e |- e 20 M4=AI4 mA p 4 x mA with potential isolation
el -] @ 24 M4=AI4-£/t Frequncy or time measurement
e -] @ 25 M4=AI4 mA MUS 4 x mA with transmitter supply
L 30 M4=AI4-Pt-2W 4 x Pt1l00 2-wire circuit
6| - | @ 35 M4=AI2-Pt-3/4 2 x Pt100 3/4-wire circuit
@ -] @ 40 M4=A03-V Output 3 x V
el -1 50 M4=A03-mA Output 3 x 20 mA
@ | —|e 60 M4=BIO6-BIN. 6-fold binary input/output
| -~ - 2 M4=RS-485 Serial port
® -1 @ ] 4 M4=PROFIBUS PROFIBUS module

Q05 for Protronic 500/550 like slot 3 |like slot 3 2
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Instrument , Rem.
Function p.78
Module | Query | Response
Param.
12 Q06 D| 1| 5 |£fcC Slot 6 2
~ | ~]@|+|_0 M6=UNUSED free
-] - @ 10 M6=AI4-mV 4 x thermocouple/ mV
-1 -] @ 15 M6=AI2-mAmA i 2 x mA with electrical isolation
- -] @ 16 M6=AI2-mAmV i 1 xmA + 1 x thermocouple with isolation
- -1@ 17 M6=AI2-mVmA i 1 x thermocouple + 1 x mA with isolation
- =-1@ 18 M6=AI2-mVmV i 2 x thermocouple with isgolation
- = @ 20 M6=AI4 mA p 4 x mA with potential isolation
- -] @ 24 M6=AI4-f/t Frequncy or time measurement
= -] @ 25 M6=AI4 mA MUS 4 x mA with transmitter supply
- -1® 30 M6=AI4-Pt-2W 4 x Pt100 2-wire circuit
- -1@ 35 M6=AI2-Pt-3/4 2 x Ptl00 3/4-wire circuit
- - ® 40 M6=RA03-V Output 3 x V
- - | @ 50 M6=A03-mA Output 3 x 20 mA
- - @ 60 M6=BIO6-BIN. 6-fold binary input/output
- -1® 70 M6=BO4-RELAIS Output 4 x relay
-|=-|® 4 M6=PROFIBUS PROFIBUS module
Q07 like slot 6 like slot 6 2
20 PASSWORD
Q01 D| 1| 5|£fC
® (€| 6|4 (0 PASSWORD OFF Password protection is switched off, not activa-
ted, but available
el e|eo 1 PASSWORD ON Password protection is activated
@i 6| e 2 PASSWORD TIME Pagssword protection is activated, but stays off
for about 30 s after returning to the operating
level.
P02 D| 1] 5 |fC Password definition
e (e | e |4 PASSWORD
30 COMMUNICATION
POl D| 1| 5 |£C
ADDRESS Unit address on bus
(e e +1}1...127 00 = Global address
1l = Factory setting
Q02 D| 1| 5 |fC Baud rate
© (@ (e |4+ (1 300 BAUD 300
e | e | e 2 600 BAUD 600
L L 3 1200 BAUD 1200
| e (e 4 2400 BAUD 2400
| e (e 5 4800 BAUD 4800
o|e|e 6 9600 BAUD 9600
e (e (e 7 19200 BAUD 18200
e(e|e 8 38400 BAUD 38400
© L3I 9 57600 BAUD 57600 1
® (e | ® 10 115200 BAUD 115200 |— only for lateral communication
(e | 11 187500 BAUD 187500 - Protromic 500 / 550, Digitric 500
Q03 D| 1| 5 |£C Protocel
©| @ o]+ |2 MODBUS RTU Modbus RTU
Q04 D| 1|5 |£C Parity
®© | © | &[4 |0 NONE no parity test
| e (e 2 EVEN even
Q05 D1 5]€EC Time out, time monitoring of miss. telegr. on bus
® (e | ® ]| 4|0 NO TIMEOUT without monitoring
e|1e e 1 _SECOND is
| i
@ e | e 25 SECONDS 25 s
Q06 p|l1]| s |£fc
DP-SLAVE-ADDR PROFIBUS device address
e e 1...125 1 = Factory setting
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Instrument _ Rem.
Function p.78
Module | Query | Responsge
Param.
Q07 D| 1] 5|fC Default DP configuration
| o e 0 CFG I NONE Input data
e (e e 1 CFG_I_ 1WORD
e (e | e 2 CFG_I_2WORDS
e (e | e 3 CFG_I_ 4WORDS
@ e | e 4 CFG_I_8WORDS
@ L 5 CFG_I_16WORDS
Q08 D|1]| 5 |£fcC Default DP configuration
|06 | @ 0 CFG O NONE Output data
e | e o 1 CFG_O_1WORD
e | e o 2 CFG_O_2WORDS
®| 6|0 3 CFG_O_4WORDS
e e |0 4 CFG_O_B8WORDS
& 0|0 5 CFG_O_16WORDS
1 Only modules can be configured, which have already been 2 Not required for Digitric 500.
input into the unit.
For the automatic recognition of the existing modules, the
query Q01 in module 11 must be answered with 1. Upon
acknowledging with the key <Enter>, the slotted modules are
recognized and entered into Module 12, The query Q01 is
reset to 0.
If modules are to be configured, which are not (yet) available,
these must be manually input into the module B12 .
Al Definition . Rer.
Function p.81
Module Query
Param.
01 Protronic 100: AlO1 ... Al02
to Protronic 500/550: Al01 ... Al74
Digitric 500: AlO1 ... Al44
Q01 fC Signal range
+ Universal used for
unused not AIOl and AIO2
0 AIxy UNUSED (Factory setting AIll to AI74)
1 AIO1 0...20 mA 0...20 mA
2 AIO01 4...20 mA 4,..20 ma
3 AIO1 TC Thermocouple
4 AIOL RTD-2W Pt 100 in 2-wire circuit
5 AIOL RTD-3W Pt 100 in 3-wire circuit
6 AIOLl RTD-4W Pt 100 in 4-wire circuit 1
7 AIO1 POT,150 Teletransmitter nominal range ca. 150 Ohm 1
8 AIO1l POT.1500 Teletransmitter nominal range ca. 1500 Ohm
9 AIOl PERIOD20 Time measurement 6
10 AIx1l FREQ 10k Frequency measurement up to 10 kHz 6
11 AIx1l FREQ 20k Frequency measurement up to 20 kHz 6,7
12 AIxl PULSE Pulse counter
13 AIxl INCREMNT Increm. transm. and direct. of rotat. (2 inputs)
14 AIx1l INCREM.O Increm. transm. with zero transm. (3 inputs)
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Al Definition , Rem.
Function p.81
Module Query
Param.
0l Q02 fc Linearization
1 AT01-LINEAR linear
2 AIG1-SQRI1 Square rooting (switch-off < PVO)
3 AIO1-SQR2 Square rooting (linear under PVO0)
4 AIO1-TYPE L Type L (~200...1000 °C)
5 AIO1-TYPE J Type J (-200...1200 °C)
6 AIO1-TYPE K Type K (-200...1400 °C)
7 AIQ1-TYPE U Type U (-200... 600 °C)
8 AIO1-TYPE R Type R (0...1700 °C)
9 AI0L1-TYPE S Type S (0...1800 °C)
10 AIOL1l-TYPE T Type T (-200... 400 °C)
11 AIOLl-TYPE B Type B (0...1800 °C)
12 AIOL-TYPE D Type D (0...2300 °C)
13 AIOL-TYPE E Type E (-200...1000 °C)
14 AIOL-RTD-200 Pt 100 -200 ... 200 °C
15 AIOL-RTD-450 Pt 100 0 ... 450 °C 2
16 AIO1-RTD-800 Pt 100 -200 ... 800 °C
17 AIO1-TAB1 Table 1
18 AIO1-TAB2 Table 2
1% AIO1-TAB3 Table 3
20 AIOLl-TAB4 Table 4
Q03 fc Dimension for AIOl
4+ |0 AIO1 DIM NONE none
1 AIO1L DIM USER 4-digit user-defined
2 AIOL DIM %
3 AIOL DIM °C °c
4 AIOL DIM °F °F automatic range switch-over
5 AIOlL DIM mbar
6 AIOL DIM bar
7 AIO1l DIM m3/h
8 AIOL DIM kg/h
9 AIOLl DIM t/h
10 AIOl DIM 1/h
11 AIOl DIM hl/h
12 AIOl DIM pH
13 AI01l DIM mm
14 AT01 DIM m
15 AIOl DIM m/h
16 AIOl DIM mV
17 AIOl DIM V
18 AIO1l DIM mA
19 AI01 DIM A
P04 fC
+ |AI01-USER-DIM Edit dimension in the display, if Q03 = 1
P05 fC Start of scaling 4
to .. + |AIOL-SCAL.LO (for sensor automatically in °C)
Range: -9999 to 99999
Value Resolution : 1
Factory setting 0 % of measuring range (0.00000)
P06 fC End of scaling 4
+ |AI01-SCAL.HT (for sensor automatically in °C)
Range: -9999 to 99999
Value Resolution : 1
Factory setting 100 % of
measuring range (100.00)
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Al Definition , Rem.
Function p.81
Module | Query
Param.
Q07 f£C Reference junction compensation
0 AIO1 NONE no reference junction 5
1 AIOQ]l TREF INT internal
2 AIOl TREF 0 C external 0 °C
3 AIOl TREF 20C external 20 °C
4 ATI01 TREF 50C external 50 °C
5 AIOL TREF 60C external 60 °C
P08 f£C Square rooting value of PVO0
AIOLl-SQR Range -9999 to +99999,
Regolution 0.01
Value Factory setting 0.0
P09 £C T-Filter time constant
AIO1-FILTERT. Range 0 to 120 s
Resolution 1 s
Value Factory setting 0 s (0.00.00 h)
Q10 fC Default value strategy for sensor fault
1 AIQ1-FAIL.VAL Default value
2 AIO1l-OLD VAL. Hold last measured value
P11l fC Default value
AI01-FAIL.VAL Range 0 to 102 %
Resolution 0.0001
Value Factory setting 102 %
Q12 fc Error message via BOx
0 AT01-ERR=N.BO No message
1 AI01-ERR=BOO1 BOO1
I I
76 AIOl-ERR=BO76 BO76
Q13 fC Error message via Flag
0 AT01l=N.FLG No message
1 ATIO1ERR=FLGO1 via Flag 1
2 AIO1lERR=FLGO02 via Flag 2
3 AIO1ERR=FLGO3 via Flag 3
4 AIO1ERR=FLG04 via Flag 4
5 ATLO1ERR=FLGO5 via Flag 5
6 AILO1ERR=FLGO06 via Flag 6
Q15 £C|1 NAMUR + Pick-up acc. to NAMUR DIN 19 232 positive edge [
2 NAMUR - Pick-up acc. to NAMUR DIN 19 232 negative edge
3 NAMUR +/- Pick-up acc. to NAMUR DIN 19 232 both edges
4 24 V POS binary signal 0/24 V positive edge
5 24 V NEG binary signal 0/24 V negative edge
6 24 V +/- binary signal 0/24 V both edges
7 TTL POS TTL signal 0/5 V positive edge
8 TTL NEG TTL signal 0/5 V negative edge
9 TTL +/- TTL signal 0/5 V both edges

Only for AlO1 and module 2_Pt100_3/4L.
For modules for Pt 100.

Text in unit Alxy-Bxy-Fn
Module number is identical with input number
X = Module on slot, y = input y on module x

Scaling is according to the transmitter data. The scaling for
the control variable can deviate from this. See Lx-B03-P07,
Pos8.

5 Reference junction only for thermocouple.
6 Only modules.

7 If only one input per module is used.

8 Two pulse inputs required for measuring.

9 Three pulse inputs required for measuring.

Configuration tables 81




AO Definition , Rem.
function p.81
Module | Query
Param.
01 Protronic 100: AO01
to . Protronic 500/550: AOO01 ... AO73
Digitric 500: AO01 ... AO43
(Analog outputs)
Q01 fC Signal range output AOxy
+ | 0 UNUSED unused (not for AOO01)
1 AO01 DEAD ZERO 0...20 ma 1
2 A00lL LIFE ZERO 4,..20 mA 1
4 AOO1l 10 mA 10 mA constant current for current module
5 AOO01l 20 ma 20 mA constant current for current module
Q02 £C Output of impedance monitoring, Output via
0 AO0l LD=N.BO No output
1 A001 LD.=BOO1 BO01
l I
76 AOO01 LD.=BO76 BO76
Q03 fC Error message via Flag
0 A001 LD=N.FLG No messge
1 AO01 LD=FLGO1l via Flag 1
2 AO01 LD=FLGO2 via Flag 2
3 AO01 LD=FLGO3 via Flag 3
4 A001 LD=FLG04 via Flag 4
5 AO01 LD=FLGO5 via Flag 5
6 AO01 LD=FLGO6 via Flag 6
1 For output module AO3_V:
0...20 mA stands for 0...10 V
4...20 mA stands for 2..10 V
BIO-Definition _ Rem.
Function p.81
Module | Query
Param,
01 Protronic 100: BIOO01 ... BIO 04
to Protronic 500/550: BIOO1 ... BIO74
Digitric 500: BIO01 ... BIO46
Q01 £C 1
+ | 0_UNUSED Unused for modules 2
1 BIO1l DIRECT Binary 1 = input contact = "1®
2 BIO1l INVERS Binary 1 = input contact = "0V
3 BOO1l ENGISED Binary 1 = output - operating current
4 BOO1 DENGISED Binary 1 = output - quiescent current

1 In Digitric 500, BO03 and BOO04 are designed as relay
outputs and cannot be configured as inputs.

Q01 = 0 not for BIOO1 to BIO04
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Loop 1 , Rem.
Function 8.96
Module | Query
Param. | Responge
0L CONTROLLER FUNCTION
Qo1 D| 1 5 | £C
e (e (e |4 |1 SINGLE LOOP Single-channel controller
e (e | e 3 SLAVE CONTR. Slave controller in cascade
(e | e 4 OVERR.M.MIN Min. override adjustment Master controller
(e | e 5 OVERR.M.MAX Max. override adjustment Master controller
e (e | e 8 MANUALSTATION Single-channel manual station
e (o | e 9 SETPT.STATION Single-channel set point station
e (e | e 10 RATIO STATION Single-channel ratio station
e (e e 11 POSITIONER Single-channel positioner
Q02 D|1]5]fC Controller output
(e | e 1 CONTINUQUS K = continuous
| o @ 2 STEP CONTR. S = step
@ | e8| e 3 ON/OFF CONTR. Z = two-pogition
e | e | e 5 H-OFF-C (S+8) D = three position heat-o-cool (relay)
©j 6 0 6 H-OFF-C (C+8S) D = three-position
Heat (cont.)-o-cool (relay)
@l | 7 SPLIT.R. (C+C) KK = split range with 2 continuous outputs
Q03 D| 15 ]|£fC Manual characteristic
Position display =
| os | 50 % | 100 % |
I I i |
efe e 1 M:CHAR-DIR z=X| off | ] on |
66| e 2 M:CHAR-INV |  on | | off |
I i u i |
e|e| e 3 M:INV-DIR D | out2on | out20ff| outloff| outlon |
e (e | e 4 M:DIR-DIR = | out2off| out2on | outloff| outlon |
e (e | e 5 M:INV-INV KK| out2on | out20ff| oution | outloff |
e (e | e 6 M:DIR-INV | out20£f| out2on | outlon | outloff |
} 1 1 1 i
S8 | independent of wiring |
off = permanenty off or 0/4 ma;
on = permanently on or 20 mA
Q04 D|1]5]fC y-feedback signal and display
® | @) @] + |0 NO PS.FBACK No y-feedback signal
L 1 POS.FBCK=AIO1l ATO01
LN 2 POS.FBCK=AT02 ATO02
ol-le| |l |
e(-|e 44 POS.FBCK=ATI44 AI44
-|-1e| | |
- -] ® 74 POS.FBCK=AI74 AI74
Q05 D|1]5]€£C Self-tuning
+ | 0 SELFTUNE OFF Off
1 SELFTUNE1l ON Oon
02 CONTROLLER PARAMETER
QoL D| 1| 5|£C Aut. characteristic
(e | e 1 A:CHAR.-DIR. automatic direct action characteristic
(e & 2 A:CHAR.-INV. Automatic indirect action characteristic
Q02 D| 1] 5]|f£C PI-behaviour
®| @] 0] 4+ |1 P CONTROL P (I for step controller)
/6 0 2 PI CONTROL PI
el e e 3 PD CONTROL PD (not with step controller)
@e|©e| e 4 PID CONTROL .| PID
e(e| e 5 PI+DEADTIME Smith Predictor with PI
e|e|e 6 PID+DEADTIME Smith Predictor with PID
Q03 D|1]5]£C D compartment connected with
e (e |e 1 DIFF. PV controlled variable
|6 | e 2 DIFF. ERROR Controller deviation
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Loop 1 , Rem.
Function S.96
Module | Query
Param. | Response
02 Q05 D| 1] 65 |£C Differentiation
© e | e 1l DIFF.BIPOLAR bipolar
6| e, e 2 DIFF.POSITIV only positive changes
éjoe|eo 3 DIFF.NEGATIV only negative changes
Q07 D|1]|5]|fC G control 1
ele|eo 0 G CONST off
e (e e 1 G LIN PV linear from PV
e (@ | o 2 G LIN SP linear from SP
L 3 @ LIN OUT linear from Out 2
e|o| e 4 G LIN ERR linear from Errxr
L 5 G LIN |ERR| linear from |Err|
|06 | e 7 G TABl PV via Table 1 of PV 9
el e |e 8 G TABl SP via Table 1 of &P |
L 9 G TABl OUT for loop 2-4 2
(e | e 10 G TABl1 ERR via Table 1 of Out -
(e | o 11 G TRANS.ALM4 Table 2-4
e|e e 12 G TRANS=BIx via Table 1 of Err -
el e| o 13 G CONTR.AIx G changeover with AL4 Parameter 02/03
G changeover with BIX see query 8
G of AIx see query 9
Q08 D 1 5 | f£C G Changeover
L 0 G TRANS=OFF No G-Changeover
e 6|6 1 ¢ TRANS=BIO1 Changeover with BIO1 Parameter 02/03
[ L] @ | |
e| e | e 4 G TRANS=BI04 Changeover with BI04 Parameter 02/03
of || | |
e -] @ 46 G TRANS=BI64 Changeover with BI46 Parameter 02/03
-1-1e] | I
- =-1® 76 G TRANS=BI76 Changeover with BI76 Parameter 02/03
Q09 D 1 5 | £C G-Steuer.AIx
e| o (e 0 G V. AIx=0FF No G control by AIx
| e (e 1 G V. AIOl controlled by AIO1
| e e 2 G V. AIO2 controlled by AIO2
ol -le| | |
@ -] @ 44 G V. AI44 controlled by AI44
-1l | |
-1 - | @ 74 G V. AI74 controlled by AI74
Q10- Tn Control
012 like G
Q13- Tv Control
015 like G
Ql6- Y0 Control
Q18 like G
Q19- Tt Control Smith Predictor
021 like @
Q22- Tl Control Smith Predictor
024 like @
Q25- Ks Control Smith Predictor
Q27 like G
Q28 D|1]| 5] EC Disturbance Variable Out + Z
e| o | e 0 FF:ADD=OFF No disturbance variable feedforward to Out
| e | e 1 FF:ADD=AIOL AIO1 adds to Out
@ @ © 2 FF:ADD=AIO02 AI02 adds to Out
ol -|e| |l |
e |0 44 FF:ADD=AI44 AI44 adds to Out
-1l | |
- -| @ 74 FF:ADD=AI74 AI74 adds to Out
e -] 91 FF:ADD=ZKl Output state correction 1 adds to Out
| -] @ 92 FF:ADD=ZK2 Output state correction 2 adds to Out
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Rem.
LOOp 1 Function 5.96
Module | Query
Param. | Response
Q29 Dji1]|5]|fcC Disturbance variable adds to Out
eleoe| o 1 FF:LINEAR linear
@) 6|6 2 FF:DIF.BIPOL different. bipolar
L 3 FF:DIF.UNIPOL+ different. unipolar positive changes
(e | e 4 FF:DIF.UNIPOL- different. unipolar negative changes
03 INPUT CIRCUIT
Qo1 D1 5 | £C Input circuit
e|e | e 0 NO INPUT CIRC Without input signal connection (stations) 1
| e o 1 ONE PV Fixed value Err = ICl - SP
LA 2 3 COMPONENT Multicomponents
Err = ICl x K1 - SP + K2 x (IC2 + K3 x IC3)
!l o | e 3 MULTIPLICATE Multiplication Err = IC1l x (IC2 + K3 x IC3) - 8P
(e | e 4 RATIO1 ratiol
Exrr = ICL - (R x (IC2 + K3 x IC3) + Bias + IC4)
el o e S FIX/RATIOL Fixed value/ratiol switchable (1 <-> 4)
LA 6 RATIO2 ratio2
Err = IClL - [(R/ (1L - R)) x (IC2 + K3 x IC3) + |14
Bias 4+ IC4]
|6 e 7 FIX/RATIO2 Fixed value/ratio2 switchable (1 <-> §6)
| e @ 8 EXTR.PV.MAX Extreme value PV: Err = Max(ICl,..IC3) - SP
® |6 0 9 EXTR.PV.MIN Extreme value PV: Err = Min(ICl,..IC3) - SP
L 10 EXTR.SP.MAX Extreme value SP: Err = ICLl - Max{SP1l,IC2,IC3)
o | e 11 EXTR.SP.MIN Extreme value SP: Err = ICl - Min{(SP1,IC2,IC3)
L 12 LOAD AIR Air control for air (only loop 1)
&) -]e 13 LOAD FUEL Air control for fuel (only loop 2)
Q02 D|1]|5|€£C Multicomponents - Structure
ZPV = K2 x (IC2 + K3 x IC3)
Err= | D | PVvan,Pvdi | SPan
I i I
el e o 1 3 COMPONENT 01 PV - 8P, | YPVh | PV | SP
e|e| e 2 3 COMPONENT 02 PV+ZPVh-SP | PV | pveZpvh | sp
e| 6| e 3 3 COMPONENT 03 PV+ZPVh-SP |  Zpvh | PV | Sp
e| 6|6 4 3 COMPONENT 04 PV+ZPVh-SP |  Zpvh | pv+IPVh | sp
e|oe|e 5 3 COMPONENT 05 PV+ZPVh-SP | Ppv+ZpVh | PV+IPVR | SP 14
e|e|e 6 3 COMPONENT 06 PV+ZPVh-SP |  Zpvhn ] PV | sp
o e (e 7 3 COMPONENT 07 PV+ZPVh-SP | Pv+Ipvh | PV | sP
e e e 8 3 COMPONENT 08 PV- (SP+ZPVh) |} PV | PV | sp
ejefe 9 3 COMPONENT 09 PV- (SP+XPVh) | PV | PV | sp+Zpvh
D D component connected with
PVan,PVdi Analog and digital display for PV
SPan Analog display for SP
Q03 D|1]5]£C Display of the control deviation
(e | e 1 IND.ERR:% in percent (100 % = measuring range of ICl)
© 0 @ 2 IND.ERR:EU in EU like IC1
Q04 D|1jf5]|£fC Dimension for control variable and setpoint
(not ratio and multiplication)
| ©|e| 4]0 P, S NO DIM. Without dimension
©) e | e 1 P,S USER DIM. 4-digit dimension freely definable
©| 6| e 2 P,S DIM.% %
el o6 3 P,S DIM.°C °c
e[| 6 @ 4 P,S DIM.°F °¢F with automatic range changeover
|
etc see AT Definition Q03
PO5 D|1]| 5 |£C Edit the user dimension
©| 6| @4 Ll USER DIM. (if Q04 = 1)
- - - see AT Definition Q03
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Loop 1 , Rem.
Function 5.96
Module | Query
Param. | Response
03 Q06 D| 1] 5 |£C Decimal places for PV, SP
@| e | @ |+ 0 P,S 10000. 0 decimal places
| e | e 1 P,S 1000.0 1 decimal place
| e e 2 P,8 100.00 2 decimal places
(@ ;e 3 P,8 10.000 3 decimal places
el e} e 4 P,8 1.0000 4 decimal places
L 5 P,S FLOAT.PT. Display of floating decimal point
P07 D 1 5 | £C| DIG.IND.LO. Scaling for PV, SP 3
Start
e (o) e Value Factory setting SP = 0,0
Range -9999 to 99999
P08 D 1 5 | £C | DIG.IND.HI Scaling for PV, R(SP) 3
End
@| e | @ Value Factory setting SP = 100,0
Range -9999 to 99989
Q09 D| 1] 5 |fC Digital display for ratio
®| ® | © | 4 |1 RATIO IS/SP Ract and Rset
@ e (e 2 ES1, RATIO x ES2 |ICl and R x IC2
Q10 D|1]| 5 |£C Dimension R ratio
for ratio and multiplication
®| @) @ | 4+ |0 NO DIM. without dimension (e.g. ratio)
elo|e 1 USER DIM. 4-digit dimension freely definable
L 2 DIM.= % % (Factory setting for ratio 2)
P11 D| 1] 5]|€fC Edit the user dimension ratio
©| | 6|+ |R USER DIM. (if Q04 = 1)
- - - - see AI Definition Q04
Q12 D11} 5]fC Decimal places of R-points for R-display
© 066 0 R 10000. 0 Decimal places
e|joe}e 1 R 1000.0 1 Decimal places
e e 2 R 100.00 2 Decimal places
6| e e 3 R 10.000 3 Decimal places
e e e 4 R 1.0000 4 Decimal places
@ @90 5 R FLOAT.PT. Digplay of floating decimal point
P14 D}{ 1, 5| fC|SCAL.RATIO Scaling for ratio
Factory setting R = 100.0
el e, o Value Range -9999 to 99999
Q15 D| 1] 5]€fC Analog display for ratio 8
6] 06 e 1 ANALOG PV,SP PVl and R x PV2
L2 L 2 ANALOG RATIO Ract and Rset
P16 D 1 5 | £C | ANALOG.O Analog.0% s. B03-Q15 9
Value of analog display for 0 %
el 6@ Value Factory setting 0.0
Range -9999 to 99399
P17 Di{ 1 5 ]|£fC|ANALOG.100 Analog.l100% see B03-Q15 9
Value of analog display for 100 %
L Value Factory setting 100.0
Range =-999S to 99939
Q18 DI 1|5 |£C PV retransmission
Current control variable or Ract to
e| e} e 0 PV,R=NO AO Not routed to output
e|e| e 1 PV,R=2001 Analog output AO0L
o -|o| |l |
©| ~-10 43 PV,R=2043 Analog output A043
-1-1e] |
- -1@ 73 PV,R=A073 Analog output A073
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LOO 1 . Rem.
g Function 8.96
Module | Query
Param. | Response
04 ROUTING_ES-Al
Routing of the analog inputs and the input circuit)
Q01 D| 1| 5 |£fC Routing IC1
ICl of input circuit connected with:
LA 0 ES1=0% fixed value 0 %
e (e e 1 ES1=AI01 AIO1 for loop
6|66 2 ES1=ATIO02 AIO2
ol-le| || |
| -1 @ 44 ES1=AI44 AI44
-1-1e] |1 |
-l -1@ 74 ES1=A174 AI74
e (-|@ 91 ESl1=FC_ 1 Output of the state correction 1
e (-|© 92 ES1=FC 2 Output of the state correction 2
® | o | @ 94 ES1=TAB4 Output of Table 4
©|e | @ 100 ES1=100% Fixed value 100 %
Q02 D| 1] 5]|E£C Routing IC2
IC2 of the input circuit connected with:
like Q01 as IC1
Q03 D| 1] 5]|€£fC Routing IC3
IC3 of the input circuit connected with:
like Q01 like IC1l
Q04 Df1]|5]|£C Rangier IC4
IC4 of the input circuit connected with:
like QO1 like IC1
Q05 D 1 5 | £C TAB4 .AI
Table 4 connected with
| o | e 0 TAB4 NO.AI Not individually used
6| |© 1 TAB4.AIO1 AIOL
e|le|eo 2 TAB4.AIO2 AIO2
ol-le| || |
e -|@ 44 TAB4.AI44 AT44
(-1 | |
-[=-1® 74 TAB4.AI74 AI74
Qo6 Df1]5]|fC Routing Bl
Routing of binary signal with BIx
LA 0 Bl NO BI Bl unused
®| 6 )@ 1 B1=BIO1l BIO1
e e e l ]
e|le e 4 B1=BI04 BIO4
ol|-|e| || |
LR I 46 Bl=BI46 BI46
(-1l |1 |
-] -1@ 76 B1=BI76 BI76
05 SETPOINTS
Q01 D|1|5|£cC Setpoint 1 of controller 1
e|1e|e 0 SP1.INT=OFF off
el e | e 1 SP1.INT=ON can only be changed per keys or interface
e e e 2 SPL.INT=TRACK follows current set point
Q02 D|1]| 5 |£fC Type SP1
SP1 as parameter (then becomes part of the
configuration and can be taken over by other unit
per Confi)
| e 0 SP1=NO PARAM. no
(e | e 1 SP1=PARAM. vyes is not tracked
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Rem.
LOOp 1 Function 8.96
Module | Query
Param. | Response
05 Q03 D{1]|5]|€fcC Set point 2 = ratio set point 1 SR1
eflo]e 0_SP2.INT=OFF off
e e | @ 1 SP2.INT=ON Only changeable per key or interface
ele|e 2 SP2.INT=PARA.FLX | Only operatable at paralevel Delta only
© (e e 3 SP2=DELTA.PAR operatable at paralevel
(e e 4 SP2=RATIO.TRK SR1 follows actual ratio
Q04 D|f1]5]|€£cC Set point 3 = ratio set point 2 SR2
efefe 0_SP3.INT=OFF off
6| e | e 1 SP3.INT=ON Only changeable per key or interface
)@ e 2 SP3.INT=PARA.FLX |Only operatable at paralevel Delta only
el o6 3 SP3=DELTA.PAR operatable at paralevel
Q05 D|1}{|5]€fcC Set point 4 = ratio set point 3 SR3
e ele 0 SP4.INT=OFF Ooff
L 1 SP4.INT=ON only changeable per keys or interface
LI 2 SP4.INT=PARA.FLX |Only operatable at paralevel
® @] e 3 SP4=DELTA.PAR Delta only operatable at paralevel
Q06 D] 1] 5|€fC External set point
ole|e 0 SP.EXT=OFF Ooff
@16 |60 1 SP.EXT=AIO01l ATO1
@ej e | e 2 SP.EXT=AIO02 AI02
ol-|o| | |
e|-|e 44 SP.EXT=AI44 AI44
-1-1e| |
-1 -] 74 SP.EXT=AI74 AI74
Q07 D| 1] 5]£C Computer set point
ele|e 0_SP.COMP=OFF off
(o | e 1l SP.COMP=ON on
Qo8 bD|1]5]fC Program transmitter set point 4
6|06 6e 0_SP.PRGRM=OFF off
| | e 1 SP.PRGRM=ON on
Q09 D| 1} 5]|€fC SP Display
+ Display of set point falsified temporarilly by
ramp
| e e 1 SP;IND/TARGT Digplay of the targeted set point
® @] e 2 SP.IND.RAMP Display of the falsified value. The targeted set
point is displayed during set point adjustment, 3
s after the last actuating key of the current set
point.
Q10 D| 1] 5 ]£C Current set point to AOx
©e| 6| e 0 SP.ACT.NO A0 Set point not on output
e| e | e 1 SP.ACT=A001 Analog output A001
of-le| | |
e| - |e 43 SP.ACT=R043 Analog output A043
-1l | 1
-] -] 73 SP.ACT=RA073 Analog output AO73
Q11 D 1 5 ]| £C SP Changeover
Set point changeover
6 e 0 0 SP.TRANS=OFF off
BIX | BIy | Setpoint
I I
LN R 1 SP1-SP2 BIx 0 | o | 1
. 1 | o | 2
e|e|e 2 SP1-SP4 BIy 0 | 1| 3
1 | 1] 4
Definition BIx, BIy see B09-Q13, Q14
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Loop 1 . Rem.
Function 5.96
Module | Query
Param. | Regponse
06 TREND INDICATION
Q01 D| 1|5 ]€£C Time for trend display in graphic display of 13
+ Protronic 550
- -1 @ 1 TREND 75 sec Time difference between current time and 1. point
~ -] ® 2 TREND 3 min on left display edge
- -] @ 3 TREND 5 min
-[-1® 4 TREND 10 min
- =-1@ 5 TREND 20 min
- =@ 6 TREND 30 min
- =-1]@ 7 TREND 1 h
- -] @ 8 TREND 2 hrs
-|-1@ 9 TREND 3 hrs
-1 -1 0 TREND 5 hrs
07 CONTROLLER IMIODES
Q01 D| 1] 5 |£fC Type of operation
e| o | e 1 MODE=MAN/AUTO Manual/Automatic
e| e | e 2 MODE=MAN only manual
e (e | e 3 MODE=AUT only automatic
e (e | e 4 MODE=AUTO MIN only automatic, manual adjustment has effect on
min. threshold for Out 10
el e e 5 MODE=AUTO_MAX only automatic, manual adjustment has effect on
max. threshold for Out io0
e|ej|e 6 MAN/AUT/CASC manual/automatic/cascade
| @] e 7 MAN/AUT/DDC manual/automatic/computer (DDC)
|66 8 MAN/DDC manual/computer (DDC)
Q02 D 1 5 | £C SP-Tracking (SP is set to PV)
| e | e 0 TRACK SP OFF 8Pl tracking for Man OFF
®| 6|6 1 TRACK SP/ACT 8Pl tracking for Man On has effect on SP1l and
6|l e e 2 TRACK SP RAMP
SP1 tracking for Man On has effect only on RAMP
Q03 D|1| 5 |€£C DDC function
|0 | e 0 DDC=OFF No DDC
In case of computer failure:
L 1 DDC=MAN, HOLD Manual + last correction value
el oo 2 DDC=MAN OUT=0 Man. + safety correct. value 0 %
el e |6 3 DDC=MAN OUTS1 Manual + saftey correct. value 1
@ | e | e 4 DDC=MAN OUTS2 Manual + safety correct. value 2
el e | e 5 DDC=AUTO begins automatically with last correction value
| 0o | e 6 DDC=CASC cascade
Q04 D|1] 5 ]|fC 8P Back-up
Set point in case of computer failure (HOST)
L 0 SP-ACTUAL Adjusted set point
|6 | @ 1 SP-COMP. Computer set point
e (e | e 2 PV-ACTUAL last control variable (PV-tracking)
Q05 D 1 5 | £C OM Operation )
Operation mode after mains resumption
(o6 1 POWER=OLDMODE Previous operation mode
LA 2 POWER=MAN, HLD Manual last correction value
el o | e 3 POWER=MAN, 0% Manual safety correct. value 0 %
el o6 4 POWER=MAN, S1 Manual safety correct. value 1
]| e 5 POWER=MAN, 82 Manual safety correct. value 2
Q06 D|1]| 5 ]fC Operation mode during fault at
‘input (fault on PV)
|06 |6 1 ?AI=0OLD MODE No change
e (e | e 2 ?AI=MAN, HOLD Manual, last correction value
e (e | e 3 ?AI=MAN, 0% Man., safety correct. value 0 %
L 4 ?AI=MAN, Sl Manual, safety correct. value 1
LN 5 ?AIL=MAN, S2 Manual, safety corect. value 2
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Rem.
LOOp 1 Function S.96
Module | Query
Param. | Response
08 ALARMS
Q01 D| 15 ]fC Alarm value 1
®)| e 0 ALARM1=OFF Alarm value without function
®@ 0|0 1 ALARM1 SP.MIN Alarm value to PV - Min
L 2 ALARM1 SP.MAX Alarm value to PV - Max
L 3 ALM1l ERR-MIN Alarm value to Err - Min
(e} e 4 ALM1l ERR-MAX Alarm value to Err - Max
el e|e 6 ALM1 |ERR|-MX Alarm value to |Exr| - Max
@)@ e 7 ALl ER-SP%MIN Alarm value to Erxrr - Min in % of SP
@00 8 ALl ER-SP%MAX Alarm value to Err - Max in % of SP
@060 10 ALl |ERR|S%,MAX |Alarm value to |Err| - Max in % of SP
06|60 11 ALl DX/DT-MaX Alarm value dx/dt Max
L 12 AL1 RATIO MIN Alarm value R = Min. for input Ratio
L 13 ALl RATIO MAX Alarm value R = Max. for input Ratio
L 14 ALl OUT-MIN Alarm value to Out - Min
L 15 ALl OUT-MAX Alarm value to Out - Max
Q02 D 1 5 | £C Alarm value 2
like alarm value 1
L 2 ALARM2 SP.MaX default alarm value to PV - Max
Qo3 D| 1|5 ]|€£fcC Alarm value 3
like alarm value 1
L 3 ALM3 ERR-MIN Alarm value to Err - Min
Q04 D|1]|5]|fcC Alarm value 4
like alarm value 1
e|le|e 4 ALM4 ERR-MAX Alarm value to Err - Max
Q05 D|1]5]|fC Type Alarm 1
adjustable to | displayed in
I
e (e | e 1 ALM1 OP/OP Operation level | Operation level
(e o 2 ALM1 PAR/OP Para-Level | Operation level
L 3 ALM1 PAR/PAR Para-Level | Para-Level
06 |p| 1|5 ]|zC Type Alarm 2
adjustable to | aisplayed in
i
L 1 ALM2 OP/OP Operation level | Operation level
LA 2 ALM2 PAR/OP Para-Level ] Operation level
(o e 3 ALM2 PAR/PAR Para-Level ] Para-Level
Q07 D 1 5 | £C Type Alarm 3
adjustable to | displayed in
3
e| e | e 1 ALM3 OP/OP Operation level | Operation level
e| e | e 2 ALM3 PAR/OP Para-Level | Operation level
L 3 ALM3 PAR/PAR Para-Level | Para-Level
Q08 D| 1|5 |£fC Type Alarm 4
adjustable to | displayed in
l
I
LA 1 ALM4 OP/OP Operation level | Operation level
L 2 ALM4 PAR/OP Para-Level | operation level
© ® 3 ALM4 PAR/PAR Para-Level | Para-Level
05 BINARY INPUTS
Q01 D|1] 5 ]€fC Changeover to Manual with last Out-value
@ @ ® 0 MAN.BI OFF No function
e(o6 | e 1 MAN.BIO1l BIO1
[] (<] (] | |
|6 |e 4 MAN.BIO4 BI04
ol -le| | |
el -] 46 MAN.BI46 BI46
-1 -1e] | |
- —-1@ 76 MAN.BI76 BI76
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LOOp “i Rem,
Function 5.96
Module | Query
Param. | Response
09 Q02 D|1]5|£fC Dyn.<-->Stat. function depends on duration of 7
e(e ;e 1 MAN STATIC bin. input (0 = PREVIOUS MODE, 1 = MAN)
(e e 2 MAN DYNAMIC Changing 0 to 1 switches MAN-AUT-MAN
Q03 D|f1] 5 ]|£fC Cascade BIx Changeover Autom <--> Cascade
(e | e 0 CASC.BI AUS like query 1
®]| 0|6 1 CASC.BIO1
® ® [ |
elo e 4 CASC.BIO4
e| .| e |
e|-|e@ 46 CASC.BI46
- | -1 ® |
- -1® 76 CASC.BI76
Q04 D|1]5]|fC Dynamic <-> Static function depends on duration
(e | e 1 CASC STATIC of binary input
e | e 2 CASC DYNAMIC Changing 0 to 1 switches
Q05 D 1 5 | £C Changeover to manual mode with Out = 0 % 7,11
©| e |6 0 MAN Y=0% BI OFF like query 1
L 1 MAN Y=0% BIO1
L] @ @ '
el e 0 4 MAN Y=0%.BI04
® - @ |
)|l -] 46 MAN Y=0%.BI46
- - [} ;
-1 -]1@ 76 MAN Y=0%.BI76
Qo6 D| 1] 5]|£C Dynamic <-> Static function depends on duration 7,11
e e | e 1 MAN 0%.STATIC of the binary input
LN 2 MAN 0%.DYNAM Changing 0 to 1 switches
Q07 D|1]| 5 |€£C Changeover to manual mode with safety output 11
value 1
| 6| @ 0 MAN YS1 BI OFF like query 1
e | e | o 1 MAN YS1.BIO1
e | ®| e |
6| e (e 4 MAN YS1.BIO4
@ - @ |
(-1 @ 46 MAN YS1.BI46
- - (] [
- -] @ 76 MAN YS1.BI76
Q08 D|1]5|fC Dynamic <-> Static function depends on duration 7,11
e| e | o 1 MAN Y81 STATIC of the binary input
L 2 MAN YS1 DYNAM Changing 0 tof 1 switches
Q09 D|1}{5|fC Changeover to manual mode with safety output 11
o6 0 MAN YS2 BI OFF value 1
0| @ 1 MAN YS2.BIOL like query 1
@ ® (-] |
o e |e 4 MAN YS2.BIO4
] - o 1
® ] 46 MAN YS2.BI46
- - (] [
-] -] @ 76 MAN YS2.BI76
Q10 D|1]| 5 ]|£fC Dynamic <-> Static function depends on 7,11
e (o | e 1 MAN YS2 STATIC like query 2
6| o | e 2 MAN YS2 02
Q11 D|1]| 5 |fC Switch on output tracking 11
LRI 0 TRCKOUT BI OFF (Out = AIxy)
et e | e 1 TRCKOUT.BIOL like query 1 see Lx-B10-Q10
@ @ [ [
e|o|e 4 TRCKOUT.BIO4
[] —_ ] l
e | -]© 46 TRCKOUT.BI46
- - ® |
- -| @ 76 TRCKOUT.BI76
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Lgop "i . Rem,
Function 5.96
Module | Query
Param. | Regsponse
09 Q12 D|1]| 5 ]|fcC Ramp stop static

6| e | e 0 SRAMP BI OFF SP ramp stopped.
@e(oe)|e 1 SRAMP=0.BIO1l like query 1
@ (-] ® '
® | e | @ 4 SRAMP=0.,BIO4
) — [} I
e|-|e 46 SRAMP=0.BI46
- - @ I
-] ~-1® 76 SRAMP=0.BI76

Q13 D| 1 5 | £C SP changeover: Definition of BIx (B05-Q11)
@| e | e 0 SP1l-4 BIx OFF No setpoint changeover with BIx
@| 6| e 1 SP1-4 BIx=BIOl with BIO1
=] @ @ ' |
|l e | e 4 SP1-4 BIx=BIO04 BIO4
ol -lel | |
@ @ 46 SP1l-4 BIx=BI46 BI46
-1-1e] |1 |
-] =1 76 SPl-4 BIx=BI76 with BI76

Q14 D|1]|5]|€£C SP changeover: Definition of Bly (B05-Q11)
| 6| e 0 SP1-4 BIy OFF No setpoint changeover with BIy
e| e | e 1l SP1l-4 BIy=BIO1l with BIO1
@ ® ] l ]
| e | e 4 SP1-4 BIy=BIO04 BIO4
ol -|eol | |
& -] @ 46 SP1-4 BIy=BI46 BI46
-l-1el |
- -1e 76 SP1-4 BIy=BI76 |with BI76

Q15 D15 ]|€£C SPint <-> SPext static changeover

0 SPI-EXT BI OFF like query 1

e (e )| e 1l SPI-EXT.BIOL
@ (2] (] |
| e | e 4 SPI-EXT.BIO4
[} - -] ‘
®| - | @ 46 SPI-EXT.BI46
- - ® |
-l -]e 76 SPI-EXT.BI76

Q16 D}| 1} 5 |€fC DIR <-> INV gtatic Changeover of characteristic
©)1 06|86 0 CHAR BI OFF like gquery 1
el |6 1 CHAR BI.BIOL
(-] @ @ |
e| e | e 4 CHAR BI.BIO4
@ - (] l
@| - | @ 46 CHAR BI,.BI46
- -] @ l
-l -]e 76 CHAR BI.BI76

QL7 D| 1] 5]} €£C Locking SP change static

Inhibition of the SP adjustment capability with

e e | e 0 LOCK SP BI OFF like query 1
LR @ 1 LOCK SP.BIOl
© @ ] ‘
L 4 LOCK SP.BIO4
® - ® |
e|-|e 46 LOCK SP.BI46
- - © [
- =-1e 76 LOCK SP.BI76

Q18 D|1]|5]|€fC Enabling of teleadjustment (static)
|0 |9 0 REMOTE BI=OFF Inhibition of teleadjustment
©e| 6| ¢o 1 REMOTE SP only getpoint (in all operation states)
e| e | e 2 REMOTE OUT only correction value (in manual)
e| e | e 3 A=SP,M=0OUT setpoint in automatic, Out in manual

92 Configuration tables




Loop 1 , Ren.
Function 5.96
Module | Query
Param. | Response
09 Q19 D{1|5]fC Teleadjustment (more) 100%/60s- adjustment
@ejleoe| e 0 MORE BI OFF
LA 1 MORE.BIO1 with BIO1
@ & [} | I
e| 6| e 4 MORE.BI04 with BI04
ol-]e| | |
L2 I I 46 MORE.BI46 with BI46
-1-1°| | |
- -] @ 76 MORE.BI76 with BI76
Q20 D|1]| 5 |£fC Teleadjustment (less) 100%/60s-adjustment
©| 6|0 1 LESS BI OFF with BIOL
-] @ e ! |
L 4 LESS.BIO04 with BI04
ol -|o| || |
e (-|@e 46 LESS.BI46 with BI46
-1-1e| |1 |
-[=-1® 76 LESS.BI76 with BI76
Q21 D|1]|656]|£fC Computation ready
e (6| e 0 CR BI OFF not used
L 1 CR BIO1 via binary input BIOL
@ @ @ | [
@ o, 06 4 CR BI04 via binary input BI04
ol-fe| |l |
6| -1 46 CR BI46 via binary input BI46
-{-1el | |
-1 -] 76 CR BI76 via binary input BI76
10 ROUTE oUuT
(Routing of the controller outputs)
Q01 D|1]5|£fC Routing Outl to AOx
first continuous controller output to
@10 |6 0 OUT1l NO AO for switching controllers
@1 e | e 1 OUTL1l.CON=ACO1 Analog output A001
ol-le| | |
| -]@ 43 OUT1.CON=A043 Analog output A043
-l-1e| | |
-{=-1@ 73 OUTL.CON=A073 Analog output A073
Q02 D|1]5]fC Routing Out2 to AOx
second continuous controller output (split range)
Unsed
ele | e 0 OUT2 NO A0 Analog output AOOL
@l e (o 1 OUT2.CON=AOO01 |
| -] | Analog output A043
e|-]® 43 OUT2.CON=A043 |
- =-]® | Analog output AO073
- -1 @ 73 OUT2.CON=AO73
Qo3 D|{1]5]£C Routing Out to AOx
Diagram of position display Out for switching
controllers and split range
] 6|0 0 OUTA NO A0 No output
L L 1 OUTA.CON=AOO01 Analog output A001
of-leo| | 1
el .| 43 OUTA.CON=A043 Analog output A043
-1-1e| | |
- -1© 73 OUTA.CON=AQ73 Analog output AO073
Q04 bl 1]5]£C Routing Outl to BOx
(e ;e First switch contact (for step controller ’'more’)
e[} e 0 OUT1=NO BO for continuous controller
e (e} e 1 OUT1=BOO1 to binary output BOOL
] -] @ I |
e | -1 4 OUT1=B0O04 to binary output BO04
ol-|e| |l |
- -1 46 OUT1=B0O46 to binary output BO46
- —_ 1]

76 OUT1=BO76

to binary output BO76

Configuration tables 93




Loop 1 Rem.
Function 5.96
Module | Query
Param. | Response
10 Q05 D|1}5]|€£C Routing of Out2 to BOx
second switch contact (for step controller
’less’)

L 0 _OUT2=NO BO for continuous controllexr
e| 0| e 1 OUT2=B0O01 to binary output BOO1
@ @ @ | i
(e )| e 4 OUT2=B0O04 to binary output BO04
of-le| || |
| - | 46 OUT2=B046 to binary output BO46
-1-le] | |
-1 -] @ 76 OUT2=BO76 to binary output BO76

Q06 D| 1 5 | fC Cutput limits 6
LN 0 OUT.LIMIT=OFF always inactive (for step controller)
®| e | e 1 OUT.LIMIT.AUT active only in automatic operation
@ (o) e 2 OUT.LIMIT=ON active in manual and automatic operation

Q08 D| 1| 5 |£C|0 OUT-MAX=PAR Out-Max int./extern. defined
e|e | e 1 OUT-MAX=AI01 Internal parameter
@| e | e 2 OUT-MAX=AI02 routed through AIO1
@| e |6 | routed through AIO2
e| -|e 44 OUT-MAX=AI44 |
e(-|e | routed through AI44
- =@ 74 OUT-MAX=AI74 |
-1 -1@ routed through AI74

Q09 p|1]s5|fC Out-Min int/extern. defined
6 |e | e 0 OUT-MIN=PARAM. Internal parameter
e @@ 1 OUT-MIN=AIO1 routed through AIO1
el e | e 2 OUT-MIN=AIO2 routed through AIO02
of - o] | |
®| - | @ 44 OUT-MIN=AI44 routed through AI44
-1-1e] | |
- -1]@ 74 OUT-MIN=AI74 routed through AI74

Q10 D| 1| 5]E£C Oout Track (see B09-Q11)
e 6| @ 0 OUT-TRCK=AUS No oOut tracking
e e |6 1 OUT-TRCK=AIO1l Out = AIO1l if BIx
el e | e 2 OUT-TRCK=AIO02 Out = AIO2 if BIx
of-lel || |
e| - |e 44 OUT-TRCK=AI44 Oout = AI44 if BIx
-[-1e| | |
- -1® 74 OUT-TRCK=AI74 Out = AI74 if BIx

11 BINARY OUTPUTS

Qo1 D 1 5 | £C Alarm value 1 to output
6|6 |e 0 ALARM1.NO BO No output
efe)|e 1 ALARM1.B0O01 BOO1
[ @ @ ] |
(e | e 4 ALARM1.BO04 BO04
of-|eo| | I
e e 46 ALARML.BO46 BO46
-1-1e| |1 |
- -] 76 ALARM1.BO76 BO76

Q02 D 1 5 | £C Alarm value 2 to output
LA 0 ALARM2.NO BO like alarm value 1
el e e 1 ALARM2.BOO1
@ © - '
e|le | o 4 ALARM2.BO04
e| _| e |
(-] e 46 ALARM2,BO46
- -] ® I
- -1e 76 ALARM2.BO76
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Loop 1

Module

Query

Param.

Response

Function

Rem.
S.96

11

Q03

fC
0 ALARM3.NO BO

Alarm value 3 to output

like alarm value 1

1 ALARM3.BOO0O1

|

4 ALARM3,B0O04

46 ALARM3.BO46

76 ALARM3.BO76

® © 6 @~

¢ ® @ & 60

¢ © 2 @ @ ® ® 6W

Q04

£C
0 ALARM4.NO BO

Alarm value 4 to output

like alarm value 1

1 ALARM4.BOO1

4 ALARM4,B004

46 ALBRM4.BO46

|

76 ALARM4.BO76

® & ® @

® ¢ &6 © © U

® © 6 ® © © © & U

Q05

£C
0 MAN NO BO
1 MAN NO.BOOl

4 MAN NO.BC04

l

46 MAN NO.BO46

76 MAN NO.BO76

® @ ® 6

@ © © 6 ©®© U

® ©® ¢ © © ® & 6V

Feedback signal manual to output

like alarm value 1

Q06

£C
0 AUTO NO BO
1 AUTO NO.BOO1

l

4 AUTO NO.BOO04

|

46 AUTO NO.BO46

76 AUTO NICHT.BO76

© ® @ &

® @ © © ® 60U

® © 6 ® 6 6 @ 86U

Feedback signal automatic to output

like alarm value 1

Q07

£C
0 _cAsc.No BO
1 CASC.NO.BOOL

4 CASC.NO.BOO04

l

46 CASC.NO.BO46

|

76 CASC.NO.BO76

® 0@ @~

® © © © © 00U

® & © © & 6 6 U

Feedback signal cascade to output

like alarm value 1

Qo8

fC
0 WEXT NO BO
1 WEXT NO.BOO1

|

4 WEXT NO.BOO4

46 WEXT NO.BO46

76 WEXT NO.BO76

@ © © &

i

® © 9 @ ® ¢U

Feedback signal -
like alarm value 1

external set point

Q09

fC
0 PRG.END NO BO

Program end signal
like alarm value 1

1 PRG.END NO BOO1

4 PRG.END NO BOO04

46 PRG.END NO BO46

76 PRG.END NO BO76

® ¢ © 0

@ ®© @ @ @ 00

I
I

1
i
® ®© 66 © 6 20U |©®©6 6 @€ G W

1
1

to output
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Loop '1 . Rem.
Function S.96
Module | Query
Param. | Response
11 Q10 D|1]| 5 ]|€£C Binary track 1 of the programmer to binary output
el e}|e 0 PRG.BIN1 NO BO like alarm value 1
e e @ 1 PRG.BIN1 NO BOO1
e|®| e |
e|e|eo 4 PRG.BIN1 NO BO04
@ - [ |
e | -] @ 46 PRG.BIN1l NOBO46
_ - @ l
-1 —-19@ 76 PRG.BIN1 NOBO76
Q11 Djl1|5]|fC Binary track 2 of the programmer to binary output
LI 0 PRG.BIN2 NO BO like alarm value 1
e8| e 1 PRG.BIN2 NO BOO1l
[} (] @ I
6| 6| @ 4 PRG.BIN2 NO BOO04
(] - (] l
© ® 46 PRG.BIN2 NOBO46
- -] ® I
- -]e 76 PRG.BIN2 NOBO76
Q12 D| 1] 5]|fC Binary track 3 of the programmer to binary output
e| e | e 0 PRG.BIN3 NO BO like alarm value 1
e(e | e 1 PRG.BIN3 NO BOOl
[ @ @ |
LA 4 PRG.BIN3 NO BOO04
© - @ [
@ © 46 PRG.BIN3 NOBO46
- - | @ ‘
- -] e 76 PRG.BIN3 NOBO76
Q13 D| 1] 5 ]fC Binary track 4 of the programmer to binary output
© | e} o 0 PRG.BIN4 NO BO like alarm value 1
el e} e 1 PRG.BIN4 NO BOO1l
(] @ @ |
e|e|e 4 PRG.BIN4 NO BO04
-] - [} l
| -] 46 PRG.BIN4 NOBO46
- - [} I
- =] 76 PRG.BIN4 NOBO76
12 BINARY FLAGS
(Function of binary flags in display)
Qo1 D 1 5 | £C Alarm valuel
v | e | 0 ALARM1.NO FLG Alarm valuel not connected to Flagl
®| e |6 1 ALARM1.FLG1 bisplay with Flag 1
I
@| 6|8 6 ALARML.FLG6 ]Lisplay with Flag 6
Q02 D| 1] 5 ]£cC Alarm value 2
ef(e|e 0 ALARM2.NO FLG like query 1
LA 1 ALARM2.FLGL
|
el o | e 6 ALARM2.FLG6
Qo3 |bp|1|5|£C Alarm value 3
e| e | e 0 ALARM3.NO FLG like query 1
e (e )| e 1 ALARM3.FLG1
|
| e|e6 6 ALARM3.FLG6
Q04 D|1]|5]|€£C Alarm value 4
e|e e 0 ALARM4.NO FLG like query 1
el e |e 1 ALARM4.FLG1l
l
ele|e 6 ALARM4.FLG6
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1 In split range mode the G control has effect on both controller 7 OLDMODE = previous operation mode
outputs. If the parameter variation is not desired in a
controller output, the values for G start and G end should be 8 Not for Digitric 500.
set equally.
9 For Digitric 500 for scaling the analog output, when Q18 <> 0.
2 Not for three-position controllers and split range.
10 Not for Digitric 500.
3 Thedifference between Lx-B03-P07 and P08 is the reference
value for G. The values must lie within the measuring range 11 Invalid for step controllers.
limits of the analog input. They can match, they can however
also deviate. See examples in Section on ‘Fixed value 12 Changeable but changes eventually lead to faulty displays.
control’,
i 13 Only Protronic 550.
4 Only available in the loop in which the programmer was first
switched. Configure additionally: PGO1-POx. 14 1C3 and IC4 not with Protronic 100.

5 Display in the front require activation of the alarm
management for unit: G-B10-Q01 = 1.

6 For step controllers.

Loop 2, 4 Rem.

) function 8.96
(Protronic 100: only loop 2)

Module | Query
Param. | Response

01 CONTROLLER FUNCTION
Q01 D|1|5|£C Controller function
16 )@ 0 NO CONTROLLER Unused
L 1 SINGLE LOOP Single-channel controller
L 2 MASTER CONTR. Master controller in cascade
e| (e 3 SLAVE CONTR. Slave controller in cascade (for 2 slave
controllers)
(e |e® 6 OVERR.SL.MIN Min. override controller adjustment
e (6|6 7 OVERR,SL.MAX Max. override controller adjustment
|- 8 MANUALSTATION single-channel manual station
o - | @ 9 SETPT.STATION Single-channel set point station
®| 1@ 10 RATIO STATION Single-channel ratio station
e|-|e 11 POSITIONER Single-channel positioner 1
e|-|@e 12 RAT.STAT.CASC Ratio station in cascade (only loop 4)
Q02 D|1]|5|fC Controller output (not required for Q1 = 2,6,7)
e e e 1 CONTINUOUS K = continuous
eje e 2 STEP CONTR. S = step
®(e}]e 3 ON/OFF CONTR. Z = two-position
o|e|e 5 H-OFF-C (S+S) D = three-position heat-o-cool (relay)
LA 6 H-OFF-C (C+8) D = three-position
heat (cont.)-o-cool (relay)
e -|e 7 SPLIT.R. (C+C) KK = split range with 2 continuous outputs
Q03 D|[1] 5 |£C Manual characteristic (not required for Q1 = 2, 6,
7, 12)
Position display =
| 0% | 50 % | 100 % |
e (e 1 M-CHAR-DIR } } } }
el e|e 2 M-CHAR-INV Z=K| off | | on |
| on I | off |
e | -|e 3 M:INV-DIR | | I | }
e | -|e 4 M:DIR-DIR D | out2on | out20ff| Outloff| Outlon |
e|-|® 5 M:INV-INV = | out2o0ff| Out2on | Outloff| Outlon |
e|-|® 6 M:DIR-INV KK| out2on | Out20£f] Outlon | Outloff |
[ Out20ff| Out2on ] Outlon | Outloff I
} 1 1 1 f
S | depending on the wiring

off = permanently off or 0/4 mA;
on = permanently on or 20 mA

B01-Q04+Q05 and module 02 to 12 as Loop 1

1 Cascade with two slave controllers and ratio station (see
page 50).
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Loop 3 . Rem.
Function
(not Protronic 100)
Module | Query
Param. | Regponse
01 CONTROLLER FUNCTION
Q01 D}|1|5|fC Control function
|~ 0 NO CONTROLLER Unused
@ | -] 0 1 SINGLE LOOP Single-channel controller
e -|@ 2 MASTER CONTR. Master controller in cascade for 2 slaves.
e~ |@ 3 SLAVE CONTR. Slave controller in cascade
@ @ 6 OVERR.SL.MIN Override min. override controller adjustment
© e 7 OVERR, SL.MAX Override max. override controller adjustment
@ © 8 MANUALSTATION Single-channel manual station
@ @ 9 SETPT.STATION Single-channel set point station
@ © 10 RATIO STATION Single-channel ratio station
© © 11 POSITIONER Single-channel positioner
Q02 D 5 | £C Controller output (not required for Q1 = 6, 7)
@ © 1 CONTINUOUS K = continuous
@ @ 2 STEP CONTR. S = step
© @ 3 ON/OFF CONTR. Z = two-position
@ © 5 H-OFF-C (S+8) D = three position heat-o-cool (relay)
© e 6 H-OFF-C (C+8) D = three-position
heat (cont.)-o-cool (relay)
@ @ 7 SPLIT.R. (C+C) KK = split range with 2 continuous outputs
Q03 D 5 | £C Manual characteristic (unnecessary for Q1 = 6, 7)
Position display =
| o= | 50 % | 100 % |
i i I i
° ° 1 M-CHAR-DIR z | off | | on |
@ @ 2 M-CHAR-INV | on | | off |
I I T I f
e e 3 M:INV-DIR D |out2on |out20ff|outloff|outlon |
® ® 4 M:DIR-DIR = |out20£f|0Out2on |outloff|oution |
® o 5 M:INV-INV KK|out2on |oOut20ff]outlon |outloff]
e @ 6 M:DIR-INV [out20ff|out2on |outlon |outloff]
! 1 1 1 }
S | depending on wiring |
off = permanently off or 0/4 mA;
on = permanently on or 20 mA

B01-Q04+Q05 and module 02 to 12 as Loop 1
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Note

The state correction can only be edited, after it has been integrated into the configuration in a loop.

State correction 1/2 . Rem.
Function p.100
{(not Protronic 100)
Module| Query
Param. [Response
01 TASK
Q01 D|1]5]|fC State correction
e(e|e 0 UNUSED Unused
e(-10 1 GAS ORIF Gas flow (m3/h) - differential pressure method
AR 2 GAS VOLUM Gas flow (m3/h) - volume measurement
e|-|e 3 STEAM, ORI Steam mass flow - differential pressure
e (e 4 SATSTEAM, P Saturated steam pressure correction
e|-|@ 5 SATSTEAM,T Saturated steam temperature correction
e(-|@ 6 WATER ORI Water mass flow - differential pressure
e(-10 7 WATER VOL Water mass flow - volume measurement
e|-1e 8 BOIL.LEV. Tank water level
D|1]|5]fC Required parameters for
Q01 = > 1 2 3 4 5 6 7 8
P02 @n-CALCUL Qon,r - Qm, r Qm, Qm, r Qm,r - -
Value Qm, r
P03 dP-CALCUL dp,»r - dP,r | dP,r | dP,r | 4P, r - -
Value
P04 P-atm-CALCUL Patm, r{Patm, r|iPatm, r|Patm, x - Patm, r(Patm, x
Value
P05 P-CALCUL Pil, r - Pii,r | Pi,r - Pii,r | Pi,r -
Value
P06 T-CALCUL T,r - T, r - T, r T,r - -
Value
P07 Z-CALCUL (P,r;T,r) Z,r - - - - - - -
Value
P08 RHO-CALCUL RHOnxr | RHOnr - - - - - -
Value
P10 P-MIN Pmin | Pmin | Pmin | Pmin - Pmin | Pmin | Pmin
Value
P11 P-MAX Pmax | Pmax | Pmax | Pmax - Pmax | Pmax | Pmax
Value
P12 T-MIN Tmin | Tmin | Tmin - Tmin | Tmin | Tmin -
Value
P13 T-MAX Tmax | Tmax | Tmax - Tmax | Tmax | Tmax -
Value
Pl4 RHO-MIN Rho Rho - - - - - -
Value min min
P15 RHO-MAX Rho Rho - - - - - -
Value max max
Pl6 DISTANCE - - - - - - - HAB
Value
P17 T-REFERENC - - - - - - Tvgl (1
Value
Q18 0 OVERPRESSURE x b4 x x - x x x
1 ABS. PRESSURE x x x x - x x X
P20 COMP.COEF Z1 Z(1) z{1) - - - - - -
Value
x to - - - - - -
1 2 3 4 5 6 7 8
P28 COMP.COEF Z9 Z(9) Z{(9) - - - - - -
Value
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u Rem.
State correction 1/2 Function o
(not Protronic 100)
Module| Query
Param. |[Response
Q29 - - -
0 LINEAR [No square rooting in the transmitter or in AIxy
1 SQR Square rooting in transmitter or in AIxy
P30 RANGE LO 0 | 0 l 0 l 0 l 0 0 | 0 |Va1ue 0 =
Value pre-
lower range value of the corrected set
signal corresponds to 0/4 mA for analog output
P31 Value upper range value of the corrected
RANGE HI gignal corresponds to 20 mA for analog output
Q32 Dimension for AIOL
0 NO DIM. No dimension
1 DIM USER DIM. 4-digit, freely definable Q33
7 DIM = m*/h m’/h
8 DIM = kg/h kg/h
9 DIM = t/h t/h
l 1
n see AI-Bxy-Q03
P33 DIMENSION Editing of the user dimension
- - - - if query 32 =1
02 ROUTING Al
(Routing of the analog inputs to the state correction)
Qo1 Df1]|5[fC Flow measured value, differential pressure when
6|10 1l IFC Q=AIO0L B01-Q01 = 8
®|-10 2 IFC_Q=AI02 AIO1
ef-1@ | ATO02
el-|e 44 IFC_Q=AI44 |
-{-® | AI44
-|—-|® 74 IFC Q=AI74 |
AI74
Q02 D|(1]|5|fcC Pressure measured value (P) in bar
e-(® 0 IFC P CALC Not used P = Pr
e|-|@ 1 IFC_P=AIO1 AIOL
|10 2 IFC_P=AIO2 AT02
ol-le| || 1
e(-|@ 44 IFC P=AT44 AT44
-1-1e] | |
-[-]@ 74 IFC P=AI74 AI74
Q03 D|1]|5|[fC Temperature measured value (T) in °C
e |0 0 IFC T CALC not used T = Tr
e -|0® 1 IFC T=AIO1 AIOL
ée|-|@ 2 IFC_T=AIO2 AIO2
of-le| || |
©|-(@e| |44 IFC T=AI44 AT44
-1-1°] | |
-[-]@ 74 IFC T=AI74 AI74
Q04 D|1]|5|[fC Density measured value in kg/m’
el-|@ 0 IFC DENS=CALC not used Rho = Rhonr
e -|® 1 IFC D=AI01 AIOL
of~|® 2 IFC_D=AIO2 AI02
ol-lo| |I |
e - 44 IFC D=AI44 ATI44
-1-|°] | |
~|® 74 IFC D=AI74 AI74
03 ROUTING AO
(Routing of the result of the state correction on analog oufput)
Qo1 D|1]5[EC State correction on analog output
6(—|@ 0 FCl=NO A0 No output
®|—|06 1 FCl=A001 A001
ol-|e| || |
e|-|@ 43 FCl=RA043 A043
-1-1e] | |
-|-|®] [73 Fc1=a073 A073
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1 Up to version 3.4.0. Afterwards replaced by T-MIN = T-MAX
= Tvgl or direct measured values. Routing ZKx-B02-Q03.
Then T-MIN unequal to T-MAX.

Abbreviations and terins

Index “r” for “calculated values” (values for defining orifice)

Qv Operating volume flow in m%h — -
Qn Volume flow in standard condition in m3/h Tmin Tmitte Tmax
Qm Mass flow in standard condition t/h Pabsmin P20 P23 P26
P in absolute bar or overpressure (depending on Pabsiitte P21 P24 po7
the transmitter)
Pr in absolute pressure Pabsmax P22 P25 P28
T Temperature in °C
Pn Standard pressure 1.0135 bar
™n Standard temperature 273,15 K = 0 °C
RHO Density in kg/m®
S:gl\'\z!ANX 88;;22:;82 :2:82 ;g: 2:8 HAB rr\TJ:r)ﬁzle spacing in mm produces water level in
Eatm gimgsprencbpressure in absolute bar Tvgl Temperature of the reference column in °C
er] ;geil S(;:t?act?)rr for Pn and Tn (up to version 3.4.0. After that replaced by T-MIN
gas tactor K = T-MAX = Tvgl or direct measured value.
. (compressibility figure) . ‘ Routing ZKx-B02-Q03. Then T-MIN unequal to T-
Pmin/Pmax  Correction range for P (according to transmitter) MAX)
Tmin/Tmax  Correction range for T '
P20...28 Real gas factors (factory setting 1.00)

(compressibility figure)

Notice
The programs can only be edited, when the programmer has
been activated as set point source in a loop (Lx-B05-Q08 = 1).

Programmer Rem.

Function

‘Module | Query
Param. | Response

01 PROGRAMMER
1 bDJ]1]5|fcC Program 1
e o} e 0 PROGR1=OFF Not activated, without function
L 1 PG1-START SPO Start at programmed value
L 2 PGL-START PV Start at instantaneous value

| Program 2 to 9

10 p|1]|s5|£fc Program 10
| e | o 0 PROGR10=0OFF Not activated, without function
el e | e 1 PG10-START SPO Start at programmed value
e & | e 2 PG10-START PV Start at instantaneous value
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Fault messages

Unit fault messages

When reading or writing in the non-volatite flash memory (all
controllers) or in the memory card (only Protronic 500/550), faults
can occur. These are reported in the upper text line of the dis-
play as

IFault ....

Instead of the four dots, the fault number of the particular fault
will be stated (4-digit). Table 10 gives information on the cause
and eventual remedy of the faults involved. The input “xy” in a
fault number refers to Table 11 on page 99, which provides more
exact details on the faults.

Fault messages

It can happen that a fault cannot be remedied, despite the infor-
mation provided for remedy. In such case, the manufacturer
should be informed, supplying the following details:

-~ unit version,

- firmware version,

- IBIS_R/IBIS_R+ version,

— action already undertaken,

— configuration,

— project and

~  fault number.

Fault number Fault description

Remarks on fault remedy

documentation information

32 faults have occured during download of a confi- reset unit to factory setting and restart the down-
guration loading of the configuration after approximately 2
minutes
3100 insufficient flash memory available for storing a reset unit o factory setting and restart the down-
configuration loading of the configuration after approximately 2
minutes
or
reduced configuration and restart the download
exercise
3200 internal computing process is incorrect inform the manufacturer
3201
40xy a fault has occured during the storage of back after approximately 2 minutes of configuration

without reverse documentation information, restart
the download

project head

41xy a fault has occured during the storage of the

inform the manufacturer

hardware configuration

42xy a fault has occured during the storage of the list inform the manufacturer
configuration

43xy a fault has occured during the storage of the inform the manufacturer

44xy project version data

45xy a fault has occured during the storage of the inform the manufacturer

tuned variables.

46xy a fault has occured during the storage of the self-

inform the manufacturer

47xy
48xy a fault has occured during the storage of changes  inform the manufacturer
made on the online parameters
49xy
60xy the reverse documentation cannot be read reset unit to factory setting and restart the down-

loading of the configuration again, if the error per-
sists, let the Flash-memory be exchanged by the
manufacturer
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Fault number Fault description Remarks on fault remedy
61xy the project head cannot be read as 60xy
B62xy the list configuration cannot be read as 60xy
63xy the project version data cannot be read as 60xy
64xy
65xy the hardware configuration cannot be read as 60xy
66xy the self-tuned variables cannot be read inform the manufacturer
B87xy the free configuration cannot be read as 60xy
68xy the changes in the online parameters cannot be as 65xy
read
69xy
80xy general hardware fault let manufacturer conduct maintenance
81xy flash memory cannot be initialized completely as 65xy
82xy due to grave fault in the flash memory, this has as 60xy
been completely deleted
83xy
84xy
85xy
86xy
87xy
Tab. 13 Instrument error messages

1

During download of a configuration, it can take up to 2 mi-
nutes until the data is stored in the failproof flash memory. In
case of power failure during this time, not all configuration
parts will be found upon starting.
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Fault legend

Xy Fault description (refers to flash memory in unit)
0 CRC error when reading a block

1 no free block is found during writing

2 an invalid block number is output during a function cali-up
3 a much bigger address offset is stated during a function call-up
4 the flash memory is faulty

5 the flash memory is not available

6 (memory) block not found

7 the stated files were not found

8 (memory) block cannot be deleted

9 power failure

10 power failure during initialization

20 {memory) block content cannot be deleted
21-24,29 incorrectible errors have been made during writing
26 type of memory card invalid

27, 35 no memory card found

28 write protection for memory card active

30 no free storage space available

31 - 34, internal fault

36, 39

37 read file on memory card is faulty

38 required utility is not available

Tab. 14 Fault legend
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Fault messages in the controller self-tune mode

The fault is output in the form

S.Par.Err.X

Here is X the fault numbers 1 to 5:

Fault number Faulty behaviour Recommendation
1 general errors
the conditions for a fault-free processing of the restart the self-tuning exercise
self-tune mode are not provided, however, it can-
not be clearly determined, if there is any faulty
behaviour
2 rauschband
the rauschband determined by the unit itself at the  restart the self-tuning exercise
beginning of self-tuning has turned out to be too
small in the course of the self-tuning exercise, this
is then the case when interferences greatly in-
crease during self-tuning
3 change of control variable
to be able to analyse the controlled system the definable output variable change should be
behaviour, there is too little movement in the increased
controlled system
4 time overflow
in the controlled system, no movement was the measured value wiring and configuration
determined for a period of 10 hours should be checked for errors, if there are no
errors, then the controlled system cannot be
identified, due to a too great dead time
5 no relaxation
within a time window, no relaxation of the con- exit the self-tune mode and switch the control loop
trolled system can be perceived, a stationary con-  to “Manual”, wait until the controlled systems no
dition of the controlled system is however neces- fonger show any “visible” movements, restart the
sary for identification self-tuning exercise
6 only for Selftune2

Tab. 15 Error messages of the controller self-tune mode
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Error messages of the input/output level

On switching on the supply voltage, the unit checks the calibra-
tion data for the inputs and outputs. If during this, errors are
discovered, these are oufput in clear text.

Error text Error description Remarks for error remedy
E_AIOTCONF 3 at least one calibration of Al01 has in- configured mA- or thermocouple input, the
fringed upon the lower alarm threshold signal transmitters can be recalibrated by
) . . way of the front panel, in case of Pt100
only the values required according to confi- inbut. the calibration must be made by the
guration Al01-Q01 are checked here PU% y
manufacturer
E_AIO1CONF 4 at least one calibration value of Al01 has as E_AIO1CONF 3
infringed upon the upper alarm threshold
only the values required according to confi-
guration Al01-Q01 are checked here
E_AIO2CONF 3 at least one calibration value of Al02 has since Al02 can only be configured as mA
infringed upon the lower alarm threshold input, it can be recalibrated via the front
panel with the appropriate signal trans-
mitters
E_AI0O2CONF 4 at least one calibration value of Al02 has as E_AI02CONF 3
infringed upon the upper alarm thershold
E_BIOCONF 3 at least one calibration value from BIOO1 the calibration must be done by the manu-
to BIO04 has infringed upon the lower facturer
alarm threshold
E_BIOCONF 4 at least one calibration value from BIO01 as E_BIOCONF 3
to BIO0O4 has infringed upon the upper
alarm threshold

Tab. 16  Error messages of the input/output level
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