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for appropriate transportation and storage, expert installation

Important instructions!
Please read and observe!

Correct and safe operation of the Protronic 100/500/550 calls

and commissioning as well as correct operation and meticu-
lous maintenance.

Only those persons conversant with the installation, com-
missioning, operation and maintenance of similar appara-
tuses and who possess the necessary qualifications are
allowed to work on the Protronic 100/500/5650.

Please take note of

~ the contents of this Operating Manual,

~ the safety regulations affixed to the Protronic 100/500/
/550 and

~ the safety regulations pertaining to the installation and
operation of electrical systems.

The directives, norms and guidelines mentioned in this Ope-
ration Manual! are applicable in the Federal Repubiic of Ger-
many. When using the Protronic 100/500/550 in other coun-
tries, please observe the national regulations prevailing in the
respective country.

The Protronic 100/500/550 has been designed and tested in
accordance with EN 61 010-1=1EC 1010-1=DIN VDE 0411
Part 1 “Protective measures for electrical, logic control and
laboratory measuring instruments” and has been supplied in
a safe condition. In order to retain this condition and to en-
sure safe operation, the safety in-structions in this Operating
Manual bearing the headline “Caution” must be observed.
Otherwise, persons can be endangered and the Protronic
100/500/550 itself as well as other equipment and facilities
can be damaged.

If the information in this Operating Manual should prove to be
insufficient in any point, the AB B Service Department
will be delighted to give you more information.

Z-19195
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Description and use

The Protronic 100/500/550 process controllers are instruments in
the Protronic range which can be used universally. They can be
operated as individual instruments under local control as weil as
with other Protronic controllers in system interconnection with
other Protronic controllers, or interconnected to overlayed sys-
tems. Protronic 100 and Protronic 500/550 differ in their com-
plementation, Protronic 100/500 differ in respect of their front
panels.

Protronic 100/500

This front panel indicates the current measured values and the
operating modes qualitatively by LEDs from a long distance. All
information is displayed clearly on an LC display for operating
purposes.

Protronic 550

Protronic 550 has a graphical front panel. Large volumes of
different information can be displayed on a graphics display with
108 x 240 dots. A paralle! display of several control channels or
the changes with time of measured variables can be selected
with keys.

The basic models of Protronic 100/500/550 have...

... a universal input. Thermocouples, Pt100 resistance ther-
mometers, as well as 0/4 to 20 mA standard analog signals, can
be connected without changing the hardware of the unit. Lineari-
zation is performed in the controller if non-linearizing tempera-
ture transmitters are used. The linearization tables for all stan-
dard sensors are stored in the unit.

... a mA input, which can be used as disturbance variable or set
point input. With step controllers, this input can be used for the
position feedback signal.

... a mA output for the positioning signal or other values such as
for set point or actual value.

... four binary inputs/outputs. These inputs/outputs can be con-
figured by the user as inputs or outputs, so that they can be
used optionally as controller outputs or alarm outputs, as well as
inputs for transfers in the controller, such as from manual to au-
tomatic.

... a front-panel TTL interface for connecting a parameter-set-
ting and configuring PC. This reduces the setting work during
commissioning.

The basic model of Protronic 100 has...

... 1 Module slot for taking up the interface modute.

The basic models of Protronic 500/550 have...
« 7 Module slots for expanding the function.
.. 1 slot for a MEMORY-Card (front panel).

Front panel

The front panel provides information on the status of the process
and makes possible selective intervention into the process
action. Luminous pointers on the screen indicate the status of the
process from a distance. Numerical displays and clear text infor-
mation permit precise readout and setting of set point and cor-
rection values.

Programmer

Every device includes a configurable programmer to preset a
time-dependent set point. The Protronic can save up to 10 pro-
grams with 15 sections for each program.

Controller outputs

Z1 2-point PID controller action with or without preliminary con-
tact for strong-weak-off control.

Z2 Controller for heat-off-cool optionally with two switching or
one continuous and one switching output.

§ Step controller.

K Continuous controller, also optionally split-range output with
two continuous positioning signals.

Parameter setting

The parameter-setting level is reached via the <Menu> key after
entering a password. At this level it is possible to set parameters
such as controller gain Kp or time constants for the existing
equipment functions.

Configuration

Configuration can be performed in two ways:

List configuration

The password-protected configuration level is reached via the
<Menu> key, and standard functions are selected at this level
from a list available in the equipment. Alternatively to using the
operator keyboard, it is also possible to make the selection via
the IBIS_R PC program. In this case the setling is particularly
simplified if several units are to be set at one time (see Data
Sheet 62-6.70 EN). The configuration of a Protronic 100 is
acceptable by Protronic 500/550.

Free configuration
(not Protronic 100)

Duly prepared Protronic 500/550 units permit customer-spegific
configuration, i.e. functions which go beyond the standard func-
tions of the controller.

By adding binary inputs/outputs using the function plan editor
(PC program IBIS_R#, see Data Sheet 62-6.70 EN) it is for
example possible to set up an additional logic control in the con-
troller, which intervenes in both the controller and the process.

4 Description and use
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Installation

Front view
Protronic 100 / 500

Protronic 550
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Fig. 1 Protronic 100/500 (here: 500)
Z-19038, Z-19048

1. Identification of the model

The rating plate is used to identify the model. It is located on the
side of the case.

Protronic 550

2. Installation site

The Protronic 100/500/550 is suitable for front mounting in con-
trol rooms, control cabinets and machines.

it must be ensured when selecting the installation site that the
limits of climatic and mechanical capability defined in the section
“Technical Data” are not exceeded.

A Caution

To maintain protection against shocks, the device may only
be operated when fully installed.

Installation 5




3. Mounting

min 36

138"

l¢————— ((n-1)x 77 +68) " 5l

Fig. 2  Panel cutout (dimensions in mm)
Z-19165

. Panel cutout to DIN 43700 68"*'mm x 138"'mm.

With close-packed mounting {(n-1) x 72 + 68)*' x 138",

A space of at least 36 mm top and bottom between the units
must also be maintained.

Note
The space between the units is required for ventilation and
must therefore not be encroached upon by wiring.

. Slide the unit into the pane! cutout from the front

A Caution

Take care not to damage the spring contacts F when in-
stalling (or dismantling).

and

. affix with the screw brackets supplied in such way that con-

duction takes place between the case, screw brackets and
panel via the spring contacts.

Note
The connected conductor serves to safeguard the EMC
characteristics of the device.
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Fig. 3  Dimensional drawing (dimensions in mm)
z49176 F Spring contacts
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4. Connection

Note

After the device has been switched on, some internal checks
take place. These checks take about 15 s and are displayed.

Signal connections, basic model

Connest with plug-in screw terminals for solid or stranded wire.

Condugctor cross-section up to 1.5 mm?.
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Fig. 4  Signal connections, basic model

Z-19159

1 24V, 8
Input of power supply for binary 9
outputs 10

3 Binary port 1 (a binary port can be 1
used as binary input or binary output) 12

4 Binary port 2 13

5 Binary port 3 14

6 Binary port 4 16

7  Zero potential 16

Analog input 1
Analog input 1
Analog input 1
Analog input 1
Analog input 1
Analog input 2
Analog input 2
Analog output 1
Analog output 1

AAO1
AEO1
AEQ2

BO1..
.B04
FG
24-Vy,

24-V oy

Analog output 1 (20 mA)

Universal input

Additional current input

Jumper in case transmitter is supplied by
terminai 1

Binary inputs or outputs

Teletransmitter connection (e.g. position
feedback)

Supply for 2-wire transmitter and/or binary

inputs and outputs
Extemnal power supply
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Signal connections, Modules
(not Protronic 100, except interface module, see page 12)

Overview

@it k

Ust

-K

Fig. 5  Protronic 100, rear view with terminal strips

z19182 1 Module slot
8 Signal connections basic model (1...16: terminals)
AK Stop catch
K Twist screw
KS Cable clamps (for connecting the cable shielding)
u, Power supply connection

Fig. 6
719183

Protronic 500/550, rear view with terminals

1.7
8

AK
K

s

Uy

module slots (1...8: terminals)

signal connections basic model (1...16: terminals)
stop catch

twist screw

shielding connection panel

power supply connection

PC connection frontside (configuration interface)
1. Loosen screw on the frontside.
2. Tilt the front forward and downward.

The PC interface can now be accessed.
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Modules
The Protronic 500/550 process controllers can be equipped with
the following modules. Seven card slots are available for these.

The assignment of the modules to the card slots is arbitrary
{exception: interface and relays).

Total wattage of all modules may not be more than 7,7 W.
Protronic 100 can be retroffitted with an interface module.

Connection with plug-in screw terminals for solid or stranded
wire. Conductor cross-section up to 1.5 mm?, 2.5 mm? for relays.

Module type Technique Wattage Module see
code fig.
1]2]s|afs|se]l7
Inputs
AE4_mV quadruple thermocouple E 0,38 W 10
AE2_mA/mV_TR | double thermocouple B 0,52 W 9 »
or =
mA with electrical isolation
AE4_PT_2L quadruple Pt100 2 wire circuit F 0,26 W 1
AE2_PT_3/4L double Pt100 3/4 wire circuit G 0,23 W 12
AE4_fit! quadruple frequency input H 0,30 W 13
AE4_mA_MUS? | quadruple mA with transmitter Cc 2,24 W 8
supply
AE4_mA quadruple mA with electrical A 0,22W 7
isolation
Binary inputs/outputs
BEA6_BIN six-channel binary input/output M 0,25 W | I | I I I l | 16
Outputs
AA3_mA? triple 20 mA N 1,96 W 14
AA3_mV triple 10 V P 0,28W 15
BA4_REL quadruple relay T 0,79 W 17
Interfaces
RS 485° RS 485, independant from U 0,52 W 18
protocol, with bus capability,
data rate 187500 Baud
RS 232 RS 232, independant from Y 0,53 W 18
protocol, without bus
capability
PROFIBUS! PROFIBUS DP (Slave) Z 1,75 W -
Tab. 1  Module overview
1 only for devices delivered ex plant as from 01.98 or as from firmware version 01.190
2 for each device two modules maximum for any of the slots
3 for each device one module maximum
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AE4_MA: Analog input module 4 x mA

4 inputs 0/4...20 mA with electronic potential separation,

Fig. 7
219152

Analog input module 4 x mA

AE4_MA-MUS: Analog input module 4 x mA with trans-
mitter supply

4 inputs 0/4...20 mA, switchable to 0/2...10 V with respect to
reference.

Transmitter

Fig. 8
Z-19154

Analog input module 4 x mA with transmitter supply

10 Installation

AE2_MA/MV-TR: Analog input module 2 x mA or
Thermocouple or mV

2 inputs 0/4...20 mA switchable to thermacouple and mV (-10
..80 mV) with electrical isolation (see Chapter “Upgrading
modules”).

Thermocouple

1 12

ODODOOODOO®O
1t 2 3 4 5 6 7 8

Fig. @
Z-19148

Analog input module 2 x mA or thermocouple or mV

AE4_MV: Analog input module 4 x thermocouple

4 inputs -10...80 mV with electronic potential separation.

ANANANA

ODODOOOODOO
E1 2 3 4 5 6 7 8

Fig. 10 Analog input module 4 x thermocouple
Z-19156
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AE4_PT_2L: Analog input module 4 x Pt 100 in
2-wire connection

4 inputs for Pt 100 in 2-wire connection, linearization permanently
programmed.

] [e] [o] [

OOODODODO DD
F1 2 3 4 5 6 7 8

Fig. 11
Z-19155

Analog input module 4 x Pt 100 in 2-wire connection

AE2_PT_3/4L: Analog input module 2 x Pt 100 in 3/4-wire
connection

2 inputs for Pt 100 in 3- or 4-wire connection or teletransmitter.

11 12

OOODODODOD
G1 2 3 4 5 6 7 8

Fig. 12 Analog input module 2 x Pt100 in 3/4-wire connection or
Z-19149  teletransmitter

AE4_fit: Frequency input module 4 x F

4 frequenoy inputs

NAMUR
M 12 M 12 13 14 -
+ =+ 4+ + + +
OIOONORORORORNO;
H 1 2 3 4 5 6 7 8
Bild 13 Frequency input module 4 x F
219194
Input | Frequency | Time Puise Incement Incement
measure- | measure- | counter with zero
ment ment
i Axt' Alx1 Alx1
Alx1 Alx1
I Alx2 Alx2 Aix2
1 AlX3 Alx3 Alx3 Zeo
A3
] Alxd Alx4 Alxd blocked
Tab.2 1 with 0...20 kHz only input 1

All four inputs of one module can only be operated under the
same measuring task.

With incremental measurement, the direction of rotation/move-
ment is recognized. For this, two inputs are linked to form one
input.

With incremental measurement with zero recognition, the direc-
tion of rotation/movement is recognized and the measurement
input is set to zero via a third input, if this input is set. Thus, an
absolute displacement/angular position measurementis possible.
For this, three inputs are linked to form one input. In this case,
the fourth input can not be used.

AA3_MA: Analog output module 3 x mA

3 current outputs 0/4...20 mA at 750 Q, short-circuit and open-
circuit-proof.

Fig. 14 Analog output module 3 X mA
Z19150
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AA3_V: Analog output module 3 x V
3 voltage outputs 0/2...10 V.

Fig. 15 Analog output module 3 x V
Z-19151

BEA6_BIN: Binary input/output module (with electri. isolation)

6 binary inputs/outputs. Operation as input or output configurable.

©

&

i1}

E

QO
FEEEEE
3 5 8 & § 8 g 2
+mrmmmmm(9
DODOD DD D D
M+ 1 2 3 4 5 6 -~

Fig. 16  Digital input/output module 6 x binary
Z-19158

BA4_REL: Binary output module 4 x relays

Can only be used on slots 6 and 7. 4 relays with NO contact.

¥ & 2 &
o o o e

ODODODODODOODOOD
T1 2 3 4 5 6 7 8

Fig. 17  Digital output module 4 x relays
219157

A Caution

Maximum voltage 250 V AC, maximum current 1 A,
cos$ = 0.9.

If small safety low voltages (< 50 V) and mains voltages
(= 100 V) are to be switched on the same module, one relay
must remain disconnected to comply with the creepage dis-
tances and clearances between different circuits called for
in EN 61010-1.

12 Installation

RS-232 and RS-485: Interface module
(with electrical isolation)

Can only be used on card slot 2.

Q2
=]
o 8BS
s 3( Fﬁ
© ©® © © © © O
Y 1 3 5 7
Fig. 18 Interface module RS-232

Z-19180

Zero

@ & KT Module

U
Fig. 19 Interface module RS-485
Z-19181  Jumpers are only necessary if the interface line is not to be
broken when plug is withdrawn.
Notes

A shielded, minimum three-core cable with a twisted-core pair for
signal transmission and an additional conductor for potential
equalization between the “module zero” connection and all fur-
ther electrically-isolated bus subscribers, is used as bus cable.

The shield of the data cable is necessary for compliance with the
radio interference limits, and increases the interference immunity
of the interface. For Profronic 100 connection is to the cable
clamps KS (see Fig. 5, page 8) at the rear of casing, for Pro-
tronic 500 and 550 attachment is to the shielding connection
plate S (see Fig. 24, page 15).

The additional insulated condugtor in the data cable can only
produce the potential equalisation necessary for the functioning
of the interface, if all other bus subscribers (apart from the PC for
example) are also electrically isolated.

An additional potential equalisation conductor of sufficiently large
cross-section is normally required in parailel with the data cable
for operation by non-electrically isolated bus subscribers.

PROFIBUS

see Operating instructions 42/62-50050




Power supply

L N PE

VR IRY,

o HO O

Fig. 20 Connection of the 115/230 V AC power supply
z19160 L Live conductor
N Neutral conductor
PE Grounding conductor
L/L+ N/L- PE
Fig. 21 Connection of the 24 V UC power supply
219162 DC Plus to L+

Zeroto L-
AC L and N

PE Grounding conductor

A Caution

When selecting the lead material as well as when installing
and connecting the power leads, the specifications for in-
stallation of power current systems with rated voltages up
to 1000 V (DIN VDE 0100) are to be observed.

Before any other connection is made the protective groun-
ding conductor (PE) shall be connected to a suitable protec-
tive ground terminal as protection against electric shock.

Note
It is also necessary to connect the grounding conductor (PE)
when using a 24 V power supply.

Connection of power supply

A Caution

Switch off all voltages hazardous to touch (mains voltage at
the power supply and at plug-in relay modules) before ope-
ning the device.

The input voltage for the unitis on the rating plate printed on the
side of the case.

A Caution

The 24 V UC version may only be connected to a power
supply with safety extra-low voltage.

According to EN 61010-1, Section 6.12.2, it must be possible to
switch off the unit using an externally assigned isolating device
which must be installed.

The live mains connection “L” or “L/L+" is protected internally.
The device does not require any external protection through
fusing.

Connection with plug-in screw terminals for solid or stranded
wire. Conductor cross-section up to 2.5 mm’.

A Caution

Before switching on the apparatus make sure it is set to the
voltage of the power supply.

The input voltage for the unit is on the rating plate printed on the
side of the case.

Note
After switching on the device, some intemal checks take place.
These checks take about 15 s and are displayed.

Installation 13




Upgrading / Modification

A Security advice according to DIN VDE

When the apparatus is connected to its supply, terminals
may be live, and the opening of covers or removal of parts,
except those to which access can be gained by hand, is
likely to expose live parts. Interfaces may also be live.

The apparatus shall be disconnected from all voltage sour-
ces before it is opened for any operations. Operations on
the opened apparatus under voltage must only be performed
by an expert who is aware of the hazard involved.

Capacitors inside the apparatus may still be charged even
if the apparatus has been disconnected from all voltage
sources.

Whenever it is likely that protection has been impaired, the
apparatus shall be made inoperative and be secured against
any unintended operation.

It must be assumed that protection has been impaired when

- the apparatus has visible signs of damage;

= the apparatus no longer functions;

- the apparatus has been stored in unfavorable conditions
for a long time;

- the apparatus has been subjected to adverse transport
conditions,

Installing modules
A Caution

All voltages hazardous to touch (mains voltage for the po-
wer supply and at relay plug-in modules, i.a. signal current
circuits) must be disconnected before installing modules.

The sub-assembly must be slid into the case and interlocked
with the twist screw during operation.

Fig. 22 Rear view (here: Protronic 500/550)

z19183 1.7 Module slots
8 Signal connections to standard model (1...16
terminals)
AK Stop catch
K Twist screw

U, Power supply

14 Modification

The supplied (and plugged) isolating plate must be installed
between slots 6 and 7, if either a module is installed in slot
6 or 7 or in both slots. The supplied (and plugged) isolating
plate below slot 7 must always be installed.

1. Release sub-assembly: rotate twist screw a quarter turn anti-
clockwise to positon @.

2. Press top stop catch downwards and slowly withdraw sub-
assembly backwards until it engages.

The sub-assembly can be pulled out completely if required.

To do so, press the two stop catches inwards and withdraw
the sub-assembly completely.

3. Insert or remove module (for slots see fig. 22 next page).
When inserting the module, it must be ensured that it is
carefully slid in up to the limit.

Note

When installing an interface module, the shielding connection
plate supplied with the interface module must also be installed
(see next page).

4. Slowly slide back sub-assembly until it engages in the case.

5. Lock sub-assembly: rotate twist screw clockwise a quarter
tumn to postion &.
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Fig. 23 above Protronic 100: Motherboard
z-19477 below Protronic 500/550: Motherboard with slots
219178

Installing the shielding connection plate
(not Protronic 100)

1. Clip shielding connection plate S (part of the supplied inter-
face module) onto upper side of the module rack M.

2. About 10 cm before end of cable, remove the insulation to a
length of about 15 mm.

3. Firmly attach the bare part of the cable with the two supplied
cable straps onto the shielding connection plate, in such
manner that the shielding is well contacted to the plate.

4. If the shielding has an extra wire, connect this to grounding
screw of the shielding connection plate.

F]
N
X
N
)
3
N
8
3
N
N
N
&
3
A
3
Ry
N
~
X
3
K

5. Connect the cables to the interface terminals.

Fig. 24 Shielding connection panel with interface cable

EJ_‘ | z19188 G Housing
'—\_I" = ! Cable without insulation
== K Cable
] E Kb Cale straps
[ == M Sub-assembly
' 5 = RS-232
—|_ E RS8-485 Interface module
T S Shielding connectionn place
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Modification of modules

Analog input module 2 x mA or thermocouple and mV

2 inputs 0/4...20 mA or thermocouple and mV (-10...60 mV) with electrical isotation.

@)
\ =
D [&]
—
L EExe2A
— B2B
B +
O + N SN ©

N

Fig. 25  Analog input module 2 x mA or thermocouple and mV

z-19185  Input 1: Input 2:
mA XB1 bridged mA XB3 bridged
mV XB2 bridged mv XB4 bridged

16 Modification




£

o

Analog input module 4 x mA with transmitter power supply

G
1 0/4..20mA « 0210V
— -

2

e
3 014.20mA + 02..10V
4 o

4

S
5 0y4.20mA « 07210V
] — =

s

044_20mA « 01210V

— - —

Steckbilicken werden nicht identifiziert
Jumpers are not Identified
La Position des Ponts n'est pas resonnue

EE 0/2..10V

[:l 0/4...20 mA without transmitter supply
0/4...20 mA ohne MeBumformerspeisung

0/4...20 mA sans alimentation transmatteur

Transmitter supply without FSK resistor
MeBumformerspeisung ohne FSK-Widerstand
Alimentation transmetteur sans résistance FSK

MeRumformerspeisung mit FSK-Widerstand
Alimentation transmetieur avec résistance FSK

% Transmitter supply with FSK resistor

Fig. 26 Analog input module 4 x mA with transmitter power supply

Z-19163

The input card AE4_MA-MUS can be matched to various mea-
suring tasks by using plug-in jumpers.

Bridge Function

a The measuring signals come in as external
current or voltage signals.

b The transmitters are supplied from the input
module.

FSK In the mA-input of the module is a resistor active,
which prevents FSK signals from being short-
circuited.

Esik The protective resistor is short-circuited

mA Input 0/4...20 mA

\Y Input 0/2...10 V

Tab.2  Measuring tasks

Modification 17



Technical data

Technical data for standard model Protronic 100 and 500/550

Input
Common data

Electrical isolation
none

Resolution
12 bit

Measurement tolerance (related to nominal range)
<0.2%

Effect of temperature
£02%/10°C

Hardware input filter limiting frequency
7 Hz

Analog inputs

Universal input AE01

used for standard analog signal
0/4..20mA at 50 Q£ 1%
electronic potential separation

permissible common-mode voltage
<+4V

Overcurrent/wrong polarity protection
up to 40 mA

Linearization, square root extraction
configurable

Line break monitoring
at 4...20 mA, response configurable

used for thermocouples

Types
-200...1200 °C
-200...1000 °C
-200...1400 °C
-200...1000 °C
-200...600 °C
0...1700 °C
0...1800 °C
-200...400 °C
0...1800 °C
0...2300 °C

Ow-HwnCr A Am<

18 Technical data

Reference junction compensation
internal or external: 0, 20, 50 or 60 °C

Sensor break monitoring
with configurable direction of control action

Electronic potential separation

Permissible common-mode voltage
< +4 V to device zero

used for Pt 100 DIN resistance thermometers
Measuring ranges

-200.0...+200.0 °C

-200.0...+800.0 °C

Measuring current
<1mA

Measurement circuit
2-wire connection to 250 Q line resistance

Lead balancing
by software

3-wire connection
for symmetrical cables to 3 x 10 Q

4-wire connection
Sensor short circuit and break monitoring configurable
Direction of contro! action configurable
used for resistance teletransmitters -
Measuring range
150 Q (75...200 Q)
1.5 kQ (0.75...2 kQ)

Measuring current
<1 mA

otherwise as resistance thermometer

Analog input 2 (AE02)

Inputs for mA signals such as AEO1, but with potential binding to
device zero.




4 binary inputs/outputs

Direction of functioning

configurable

Input Nominal Voltage Current

DIN 19240 | signal range range

Nominal 24V DC 204..288V app. 1 mA

level

1-signal 24V DC 13.0..30.2V app. 1 mA

0-signal ovDC -3.0..50V <0,1mA
Tab. 3  Technical data when configured as input

Output Nominal Voltage Current

DIN 19240 | signal range range

Nominal 24 VDCext. 204..288V 100 mA

level

1-signal 24V DC 13.0..30.2V  0..max.

0-signal ovpc -3.0.5.0V 0..02 mA

Tab. 4  Technical data when configured as output

Switching frequency
<8Hz

Outputs

Analog outputs

As control or measurement data output

0/4...20 mA at max. 750 Q protected against short circuit and

open circuit

Control range
0..221 mA

Load dependence

Programmer

saving 10 programs, every program:
15 sections
set point in physical units .
section time 0...99:99:99 hours, 4 contro! signal tracks

Serial interfaces

TTL interface accessible after removal of the front module for
coupling to the PC via TTL/RS232 converter (Cat. No. 62695-4-
0346270) with fixed telegram format matching for parameter

definition and configuration program IBIS_R (see Data Sheet
10/62-6.70 EN).

Bus-capable RS-485 interface can be retrofitted (see modules).
CPU Data

Measured and correction value resolution
12 Bit

Cycle time
<80 ms

Data protection
Flash EPROM, Option: memory card (not for Protronic 100}

Power supply
Protronic 100

AC power supply

230, 115, 24 V AC
Power consumption
Power failure safety
Power factor

 UC power supply

24V AC
24V DC

Power consumption
Power failure saftey
u

Nenn

+10...-15%, 47...63 Hz
14 VA (10 W)
220msatU20.85x Uy,
cos ¢ = 0.7

+10...-15 %, 47...63 Hz
+10...-25 %,

residual ripple < +3 V,
max. 11 VA (8 W)

> 20 ms bei U > 0.85 x

0.1% /100 Q

Resolution
12 Bit

Binary outputs

see binary inputs

Transmitter supply voltage

Output voltage
Protronic 100: 20...23 V DC, 80 mA, short-circuit-proof
Protronic 500/550: 20...23 V DC, 140 mA, short-circuit-proof

Load monitoring
Output switches off automatically in case of overload

Protronic 500/550

115 to 230 V AC (90 to 260 V): 47..63 Hz
Power consumption
Protronic 500 without modules 9 VA (6 W)
Protronic 550 without modutes 12 VA (9 W)

with maximum complementation +12 VA (9 W)
Power failure safety 2150 msatU=180V AC

24V UC
24V AC -15...+10 %, 47...63 Hz
24V DC -25...+30 %,
residual ripple <3 V
Power consumption
Protronic 500 without modules 10 VA (7 W)
Protronic 550 without modules 13 VA (8 W)

with maximum complementation +13 VA (9 W)
Power failure safety >20ms atU 2 0.85x Uy,

Power factor cos¢ = 0.7

Fusing (Protronic 100 and 500/550) see the following page:
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Fusing (Protronic 100 and 500/550)
The device does not require any external fusing. The built-in

fuses may not be changed by user:
24V UC, 115/230 V AC: T2,5, 250V UL permitted!

Ambient conditions

Climatic class
KWF to DIN 40 040

Ambient temperature
0...50 °C

Storage temperature
-20..70 °C

Humidity

relative humidity < 75% on annual average, short-term up to
95%, infrequent and slight condensation permissible.

Electromagnetic compatibility (EMC)

Satisfies protection requirement EMC Guideline 89/336/EEC,
5/89

Interference immunity EN 50 082-2 March 1995 (including
IEC 801)

Interference immunity EN 50 081-1 1/92
(Reference to: EN 55011 alarm class B, General approval)

Industrial standard to NAMUR NE Part 1, May 1993

Connection, case, mounting and safety
Degree of protection to DIN 40 050

Front IP 65
Case IP 00

Terminals P 20

Electrical safety

Class of protection 1 to EN 61 010 T.1 (VDE 0411 T.1 march
1994)

Air and creepage distances to EN for overvoltage category 3,
degree of contamination 2

With the exception of the power supply 230 V AC and the relay
outputs, all other inputs and outputs including the interface are
functional extra-low voltage circuits to DIN VDE 0100, Part 410.
The safe isolation of these circuits meets the requirements of
DIN VDE 0106, Part 101.

20 Technical data

Mechanical capability

to DIN IEC 68 part 2-27 and 68-2-6
Shock 30g / 18 ms; Vibration 23 / 0.15 mm / 5...150 Hz

Case dimensions
Front 72 mm x 144 mm
Installed depth 272 mm

Panel cutout
68 mm x 138 mm to DIN 43700

Mounting
in panel or Hartmann & Braun rack
Horizontally close-packed construction possible
Vertical clearance 36 mm
Fixing with clamping screws top and bottom

Mounting orientation
arbitrary

Weight
1 kg without modules / )

Modules, each approx. 40 g L
Relay module approx. 80 g

Electrical connections

Plug-in screw terminals
coded, for solid or stranded wire
up to 1.5 mm? for signal lines

up to 2.5 mm? for power supply

No shielded cables required, other than for interface cables.

Scope of delivery

2 clamping screws, plug-in screw terminals and operating manual




<

Technical data for modules

(nott Protronic 100, except interface moduie)
Analog inputs
Module AE4_MA

4 Inputs
0/4...20 mA with electronic potential separation

Input resistance
approx. 50 Q

Signal resolution
10000 LSB for 0...20 mA

Permissible common-mode parasitic voltage
+4 V in relation to device zero

Surge immunity
Input current < 50 mA
Voltage between input and device zero £50 V

Module AE4_MA-MUS
(sum of all output currents < 300 mA)

4 Inputs
0/4...20 mA can be switched over individually to 0/2...10 V
with respect to reference

Input resistance
with mA input: approximately 50 Q
with 10 V input: 20 kQ

Transmitter supply
20V, 82 mA

otherwise as module 4_MA

Module AE4_MV (for thermocouple measurement)

4 Inputs
-10...80 mV with electronic potential separation

Signal resolution
20000 for -10...80 mV

Input resistance
approx. 5 MQ

Permissible common-mode parasitic voltage
+4 V in relation to device zero

Surge immunity
Voltage at one input: 10 V
Voltage between input and device zero: 50 V

Break monitoring
Direction of control action configurable

Reference junction compensation
configurable, internally or externally: 0, 20, 50 or 60 °C

Linearization
configurable

Module AE2_MA/MV-TR

2 Inputs
0/4...20 mA or -10...80 mV with electrical isolation
(changeable with jumpers)

input resistance
at 20 mA 50 Q
at ~10...80 mV approx. 5 MQ

Surge immunity of the input and output cables to one another
and against grounding conductor
Continuous operation: 45 V AC

otherwise as modules 4_MV and 4_MA

Module AE4_PT_2L

4 Inputs
for Pt 100 in 2-wire connection without electrical isolation

Range
0...400 O

Signal resolution
10000 LSB for 400 Q

Measuring current
1.5mA

Measuring range
configurable
-200.0...4+200.0 °C
0,0...+450.0 °C
-200...+800 °C

Lead balancing
by software

Sensor break and short-circuit monitoring
response configurable
Module AE2_PT_3/4L
2 inputs
2 for Pt 100 in three-wire or four-wire connection or teletrans-

mitter

Ranges as module AE4_PT_2L

Module AE4_f/t

1 to 4 inputs for frequency/period measuring, individual
changeover via software

2 NAMUR inputs acc. to DIN 19234

4 inputs acc. to DIN 19240 (0/24 V DC)
4 binary inputs (0/5 V DC)
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Measuring range
Period 0...20 s
Frequency 0...10 kHz
when using only one input: 0...20 kHz

Signal resolution
Period 1 ms
Frequency 1 kHz
Error of measurement
+0,15 % of measuring range
0,05 % of measured value
+1 digit
Binary inputs/outputs
Module BEAS_BIN

6 binary inputs/outputs with electrical isolation

Electrical isolation
For continuous operation up to 30 V AC

Function
Configurable as input or output. See operating manual to do
this. Operating Manual 42/62-50012 EN “Commissioning”.

Technical data as binary inputs/outputs of the basic model.

Module BA4_REL
(can only be used on card slots 6 and 7)

4 Relays
with NO contacts for max. 250 V AC, 1 A, cos¢ = 0.9

Spark quenching
built-in

If small voltages (< 50 V) and mains voltages (2 100 V) are to be
switched on the same module, one relay must remain disconnec-

ted to comply with the creepage distances and clearances be-
tween different circuits called for in EN 61010-1.

Analog outputs

Module AA3_mA
(sum of all output currents < 300 mA)

Triple current output 0/4...20 mA at 750 Q

Signal resolution
5000 LSB

Load dependence
0.1% /100 Q.

Output monitoring
Function configurable

Module AA3_V

Triple voltage output 0/2.,.10 V 2 5 kQ

Interface modules

Module RS-485
(can only be used on card slot 2)

Interface module according to RS-485-specification

Electrical isolation

Not depending on a protocol (the protocol is configured by the
Protronic).

Module RS-232

(can only be used on card slot 2)

Interface module according to RS-232 specification

Electrical isolation {
Not depending on a protocol (the protocol is configured by the
Protronic).

PROFIBUS

see Operating instructions 42/62-50050

Memorycard

{not Protronic 100)

As an option a memory card according to the PCMCIA 2.0-Stan-
dard can be used. The memory card can be installed after ope-
ning the front. Used to store configuration and parameterization

data.

Type: AmCO001BFLKA
1 MByte 5.0 - only Flash Memory PC card
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Packaging for transport or for return to manufacturer

If the original packing is no longer available the Protronic 100/
500/550 must be wrapped in an insulating air foil or corrugated
board and packed in a sufficiently large crate lined with shock
absorbing material (foamed material or similar) for the transpor-
tation. The amount of cushioning must be adapted to the weight
of the unit and to the mode of transport.

The crate must be labelled “Fragile”.

For overseas shipment the unit must additionally be sealed air-
tight in 0.2 mm thick polyethyiene together with a desiccant (e.g.
silica gel). The quantity of the desiccant must corespond to the
packing volume and the probable duration of transportation (at
least 3 months). Furthermore, for this type of shipment the crate
should be lined with a double layer of kraft paper.

Accessoires

Accessories for the Protronic 100/500/550 (100: only in italics)
are shown in the accessories list below. Please quote the desig-
nation and catalog numbers (Cat.No.) of the accessory when or-
dering. Also be sure to quote the serial and order numbers en-
tered on the rating plate.

The designations in the accessories list, order confirmation, de-
flivery note and invoice may differ from the function-related names
used in this instruction manual.

Only the catalog number is relevant!

Designation Catalog number
Inputs

AE4_MV quadruple thermocouple 62619-4-0346280
AE2_MA/MV-TR double thermocouple or mA with electrical isolation 62619-4-0346250
AE4_PT_2L quadruple Pt100 in 2-wire connection 62619-4-0346255
AE_PT_3/4L double Pt100 in 3/4-wire connection 62619-4-0346281
AE4_MA-MUS quadruple mA with transmitter supply 62619-4-0346441
AE4_MA quadruple mA with electrical potential separation 62619-4-0346254
AE4_fit quadruple frequengy input 62619-4-0346444

Binary inputs/outputs

6_BIN_EA 6-fold binary input/output with electrical isolation
Outputs

AA3_MA 3-fold 20 mA

AA3_V 3-fold 10 V

BA4_REL quadruple relay with NO contact

62619-4-0346282

62619-4-0346252
62619-4-0346253
62619-4-0346263
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Remarks

Preliminary Remarks

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 paramster

definition software IBIS_R.

Configurations going above the capabilities 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

The devices supplied from the Hartmann & Braun warehouse
without any further settings are delivered ex-factory with the
following defined functions:

— Single-channel, continuous controller

- Input: 4..20 mA

— Oufput: 4...20 mA

- language: German

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

Other variations of this can also be ordered.

Switching on the instrument

On switching on the instrument and or in case of mains resto-
ration, the device conducts an automatic test of the intemal func-
tions. The progress of the test is illustrated by changing displays.
These can normally be ignored.

Firmware versions

Valid for all firmware versions through 1.190. library 3.5.0.

2 Notes
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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.

2w, IR Flashing texts or text parts from the digital
display.

18/ Comments on numerals in fig. 1.

Mz Al Cir LEDs next to keys with the same name light
Menusit up

Entertt

M@ Ae, 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

BlO, BI/BO Binary input/output

Lx Loop No, number of control circuit
ZK State corection

P Programmer

PO1 Parameter 1

BO1 Block 01

Qo1 Query 01

Parameter definition

L1-P01 Loop 1, Parameter 01 = Kp

Configuration

I-B01-Q01
12-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 Al02 and with simuita-
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 Ai01 and AI02 or

AO01,

The binary inputs/outputs are designated as BIO01 to BIO04.
Depending on the configuration, they are used in the device as
input BIOx 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

C/L Profronic 25
1 Protronic 580 % 26
2 |
3 FU ‘IHSE'C 4 28 D?b G____ 26
14
5 1360 1 iglteic 208 V] (& -
6 sP2 c 7 2 Ises t/
1] 16/22
8 ; [ en_| 10 s . v ﬁ‘ 7
9 ELLEE 1 e w71 1050 B 17723 (
13 N 14 ° = N1 o ' J
12 23 BHABEE oo o .
B E @ s - W
S= 16 18 o e
oo B
Rl o eeaE -
oo
=3= e 18 18 20
[ o v | | S
=2 =] B 19
S8 o o 20
25 — =
23 4 000000@ O 22
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Fig. 1  Front pane! Protronic 100 / 500 (right) « Digitric 500 (left)
219037 1 Text line 16 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 \J
5 Digital display: in automatic mode set point SP 19 Operating modes changeover with manual-automatic-
in manual mode correction value QUT 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.
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Menu system

l———-JIndication 2 e see 42/62-50013
or 42/62—-55013
————y Operate 2 [ or 42/61-50013
-————] Selftune i
_, @ @
g (1)
3 (L4 (64
-
o
)
©
H
&
=
-
S
———J Parameter ] -
——JConfiguration ‘-] § —
7]
- Service — 9 —
n
——{ Supervisor T S
4——[8nter'l——&—.
Enter | . i
return

Fig. 2 Menu system
2-19093

Self-tuning

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).

Service

This menu contains i.a. the functions lead balancing, display
fllumination 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 underlined in the con-
figuration tables.

A Attention

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

Menu system 7



Alarm treatment

GAIN
Bl

PU

i

(25 0wam

168

Fig. 3  Gain selected for setting. Alarm message in channel display

Z-18100

In case of alarm, alarm value infringement or emor in the pro-
cessing cycle during parametering or configuration work, the
channel display changes over from /8/ to “A".

For acknowledgment, switch back to the operator control level
(1-B10).

8 Alarm treatment




Password protection

Password: B000H

v 1390

et 13b0ee

E it

Fig. 4  Password input. 1. field on the right
Z-19101

locked by BI
Py 13900

s1 1300

E 163

Fig. 5 Blockade of the parameter setting and configuration level by
Z-18103  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 retum 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 entitied "Service”.

Password protection 9
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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 paramster modifi-
cations, the controller should be switched to “Manual” during
configuration.

Parameter setting menu

% Indication 2 Paranster Parameter
: OPerate 2 # INSTRUMENT
1ftupne ALOOFL
Svalieber PROGRAMML 1 2.0000
Conf iguration PROGRAMN 2
E Service PROGRAMN 3 RESET TIME Tn RESET TIHE Tn
uPervisor g SuPervisor :q98§2~: g 2 0.5608 min 2 0.5000 min
¥ PROGRAMM & RATE TIME Ty RATE TIME Tv | I
PROGR 7 . 3 0.1000 min 3 0.1080 nin %
& PROGRAMM B
# PROGRANMM 9 L RATE GAIN RATE GAIN
§ PROGRAMM 10 4 5.0000 4 5.0000
Password: 00090 MANUAL RESETL MANUAL RESETL
5 50.008 % 5 50.000 %
i GAIN LO GAIN LO
2 & l1.0000 & & 1.0000
i i i i i
1PU... 39.4 °C 1PY 39.4 °C 1PU... 36.9°C 1PU... 33.1°C 1PU.. 31.3 °C
28PL. 54.0°C 2%PL. 54.0°C 28P1. 5S4.0°C 28PL. 54.0°C 2SP1. 54.0°C
J0vt. 39.4% J0ut. 39.42%2 I0ut. 36.9% J0vt., 33.1%2 Jout. 31.3%
.

I > Enter|| ﬁ'> Enter :>

—

< (e : change |

Esc l

2N

3s - Menu
reject

N Fig. 6  Parameter setting menu (Protronic 100: only Loops 1 and 2) /
' 219036 e
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Parameter selection and modification

(Menu®)
Parameter ! =&

1. Enter the parameter menu:

| E S m Enter| <Menu>
Py \ Lim3h Password 2. If required, input password (proceed according to steps 4. to

8.):
SP1 = E 53 M3k ﬂ (Menu)

| Loo &) 1 i @& 3. Select parameter:

<a>, <v>

l F-U = E 5 B NS -'”'I"I Enter 4, Parameter released for modification:

ﬂ <Enter>

" lspr 1293 mam (Entors
{ [GRIN g

& |

|
J

Fig. 7 Parameter selection
219112

=2
B

The parameter fiashes at one position.

%

GH I N 5. Modify at the flashing position:
| <ind>

1 . 6. Shift the decimal point:

nn
uu
Py ES BU Press and hold <Ind>

o
v C 7. Change value:
' <a>, <v>

/[

u l 8. Take over modified parameters (including decimal point
104 change):

<Enter>

Fig. 8 Gain selected for modification
219104 or

Reject modification:
<Esc>

Enter®.
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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 1to4  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 1 to 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 cumrently active values are
always displayed in the menu items “Display”, “Parameter” even
with active parameter control in P01 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 fimit 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 16 °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 cirouits.

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)

FICA 168 \
199

v 129w

105
Parameter 199 TAG name’ selected for setting

Fig. 9
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, spagcing, -

<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.
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Self-tune mode

¥ Indication 2
perate 2
Zelfbine
Parametey
Configuration
Service

2 SuPervisor

1PU.. 36.250 °C
. 54.0
S0ut., 36.3%

Selftune
Edric Zelftine

w

Selftune
8

-~_"“**h__~_dd//

Selftune

¥ EEE

‘-\—____\__\-_h—_—/

Helft, 2

Selftune
Selftune > Kp

h'f—,f—-,ﬁ’u\ B | Enter ||

‘ :> Enter I::>

4 ] ESC] : accept Enter

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.

ning, that cooling can become effective.

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-
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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 controlier 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 pulse. 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 I

PU £
spr 3000ec

43

Fig. 11  Self-tuning
Z-19043

ho selftune '

v Calec

Fig. 12 Inhibited for self-tuning
Z-19143

143

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

The self-tune mode can only be started, if enabled in the confi-
guration menu (Lx-B01-Q06 > 0). if the self-tune mode is inhibi-
ted, the message “inhibited f. SP”. will appear on call-up.
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Start Selft.? !

PU ES.S“E

o1 3000

47
Fig. 13  Start self-tuning?
o €90
5P1 3BDD"C
| -
' §
Fig. 14
P 2050
5P1 ﬂﬂﬂﬂ"c
| 45
Fig. 15
Selftune => 6 !
1 0445
o Calec
‘ 52
Fig. 16

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, Th and Tv;

<a>, <v>

5. Change the displayed value:
<Enter>
<a>, <v>

or

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

16 Parameterisation
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Acceptance of parameters

! After displaying and modifying, if necessary, the determined
BGGEPt ->1? valuss, these can be accepted.

1. Accept the values:
<Enter>

pp Calec

Fig. 17  Accept >1?
Z-19055

For confrollers with two contro! functions heat-off-cool or split
- 2 19 range, it must be decided, if the obtained parameter set for heat
accep t } 2 ' (accept > 1) or cool {accept > 2) should be used.

e calec -

56)
Fig. 18  Accept >27
Z-19056
Rejection of parameters
. : 1. Reject parameter:
reject ? <Enter>
The previously set values remain valid.
n
PY E S.LI" C
| ]
Fig. 19 Reject?
Z-19057
Abort the self-tuning mode
Whilst self-tuning is in process, it can be aborted by reaccessing
cancel Selft.?!?

the operation level 2 and opening the menu item self-tuning.
1. Abort the self-tuning exercise:

<Enter>
o ol .

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

| The display springs back to the second operation fevel 2,
46

Fig. 20  Abort parameter definition?
Z-13046
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Configuration

Selection of

the configuration menu

¥ Indication 2 Configuration Configuration Configuration Configuration
£ Orerate 2 INSTRUMENT AL-DEFINITION Al-DEFINITION AI-DEFINITION
Selftune 1-TEETHIT N L AlEd 01 AIGL 01 AIGL
Papameter ~-DEFINITION 2 Al B2 i1 FOT LS AI0L POT, 1500
onf i ST akion BIO-DEFINIT. 1 AILL 0eL [5] WBE =
Service LOOP 1 2 Al12
% Supervisor LoopP 2 3 ALY AI01-LINEAR AIDL-LINEAR
LOOP 3 4 Allg Q02 1 Qo2 1
LOGP 4 1 Al21
PROGRAMMER 2 Al22 AIOL DIM NONE AIDL DIM NONE
STATE CORRL 3 AI23 03 [0} 2 Q03 o]
5 STATE CORR2 4 AI24
% 2%%% Ségl-USER-DIM Qégl-USER_DIN
3 AI33
4 AI34 AIOL-SCAL.LO AIOL-SCAL.LO
% z{gé PG5 0.00600 POS 0.6000
3 AI43 AIO1-SCAL., HI AIBL~SCAL. HI
4 AI44 v P05 100.00 PE& 100.00
1 AISL
1PV.. 13,125 °C
2%P2. ©54.0
Jovt. 13.17
o | Erter | "> [Enter | " [Enter| ——"> [JEnter | T——>

3s

Fig. 21 Configuration menu

Z-19061

Classificatio
tables

n of the configuration

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

Unit

Al-Definition

AO-Definition
BIO-Definition

lLoop1to 4

State comr-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 oufput, 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 o

18 Configuration
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Changing the configuration

Configuration !
o 3190k

SP1 -{Eﬂ"t

Pabword?

@
®

l

AI-DEFINITION

RIfl

0

4=:E @

o[ me

i

!

Fig. 22 Select Al - B01 —» Q01
ZA9113

[Ente]

AlGL 4...28mA %
Bl

(81

113

|

Ba1

(a1

AIal 4...26mR N

i1l

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>

Entersx
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 comresponding to the currently visible numeral is
displayed in the text line.

5. Accept the selected response with:
<Enter>

Enter@

The response ceases fo flash.
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Exit the configuration menu

<Menu>  jumps up one level higher.

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

exitted.
I When the plausibility check is switched on (see Section on “Su-
Check Rnsw. ! pervisor”), the unit checks the configuration for completeness and
9 plausibility on exitting the configuration menu.
Pu 31950

SP1 3158”3

Fig. 24 Check response!
2.19138

138

After that, the set functions are conditioned for processing. { J

generate ... !
PU 3158”3

SP1 H‘HEB“E

148

Fig. 25 Generate ...

218140
_ After successiully taking over the configuration, the unit retums

to the configuration menu.

Configuration !
1. Exit the configuration menu:
PU 315:]"!3 <Esc>

1 3 (bl

Fig. 26  Configuration
Z-19141

..

141
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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.

LOOP 4

USED MODULS

PROGRAMMER SET_MODUL_TYP
| STATE CORRL PASSWORD
| STATE CORRZ COMMUNICATION

Conf“ igy ratmn Cont iguration Configuration Configuration
; INSTRUMENT IMSTRUMENT INSTRUMENT
"HI DEFIHITION AL LAHELIHEE g1 LHHBUHGE 01 LANGUAGE
A0-DEFINITION BIN. INPUTS : = ENGLISH
BIU-DEFINIT. BIN.FLAGS el 2
LOoP 1 REMOTE OPER.
LOOP 2 BIN.OUTPUTS
LOOP 3 ALM. HANDL ING

\-\_/R_/

Configuratio
IHSTRUMENT

[:_—'__—{>

LANGUAGE
BIN. INPUTS g
BIN.FLAGS [=ICK]
REMOTE OPER.
BIN.OQUTPUTS
ALM. HANDL ING
LIZED MO =
SET_MODUL_TYP
PASSWORD
COMMUNICATION

n Configuration

INSTRUMENT

hMenu

-

3s

11.USED MODULS

—
|_—:__:>|—::>

Configuration
INSTRUMENT
11 USED MODULS
Bl% ﬁUTUMﬁTIC
|BTH]

Esc
Men
regect

Fig. 27 Configuration menu “Instrument”
Z-19074
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Instrument

Hardware
B12:AUTONATIC 9
B11
081
10
i

M2=R5-485 q
Bi2
(282 E

Il

Fig. 29 Display Protronic 500: B2=RS-485 (shown here)
z-18071  Display Digitric 500: B4=RS-485

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

By manually changing the inputs in I1-B12, it is possible also o
include modules in the configuration which are not (yet) available.
Itis not possible to commission a unit with incomplete hardware.
An error message “Module slot X is generated.

Password

FASSWORD 9
B28

(182

117

Fig. 30 Password definition
Z19117

The password is a five-digit figure.

1-B20-Q01 =0
1-B20-Q01 = 1
1-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

Konf i Konf i
% BERHT AE-DEFIMITION
AE-DEFIHITINN il fE [l
AR-DEFINITION 02 AE 02
BEA-DEFINIT. il AE 11
LOOP 1 12 AE 12
LOOP 2 13 AE 13
LOOP 3 14 AE 14
LOOP 4 3L AE 31
= PROGRAMMGEBER 32 AE 32
33 AE 33
34 AE 34

Konf i
AE-DEFINITION
0l AE 01
AHENL FRIEER
FO1 8

AEDL-LINEAR
Foz 1

Konf i
AE-DEFINITION
AE

AEGL DIM OHNE
FO3 o]
AEDL-SKAL -ANF
PO5 0.0080

AEDL-SKAL ~-END
PO  100.00

. AEDL-T-FILTER
= POS 0.00.00

AEO1-SKAL -END
PO6  100.00

= AEOL-T-FILTER
P09 0.00.00

;;l 1:_':'_,> Erter ::>Em__e_r,:::>

£ ] ESCI : anclern ‘Enter

<

3s

| Esc
/\du——————l e

verwerfen

Fig. 31 Analog input menu
Z-18049

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

AiG1 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-Q01.

Al02 is the current input of the basic unit.

Alxy are the analog inputs of the modules. x defines the card
stot, 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 doss 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

AIB1-USER_DIM %
Ba1

Ro4 .

18]

Fig. 32 Creating a user-dedicated dimension
Z-19118

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 c¢an be generated in Al-Bxy-Q04 = 1 using
Al-Bxy-Q04.

Filtering

RIBI-FILTERT. 9
Bal

Fig. 33 Filter time constant 0.00.20h=20s
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).

24 Configuration examples: Al Definition




mA Inputs

Al-Bxy-Q01 = 1.2
Al-Bxy-Q03

Al-Bxy-P05

Ai-Bxy-P06
Al-Bxy-Q02 = 2.3

Al-Bxy-P08

Al-Bxy-Q02 = 4...14

Signal range 0 or 4 to 20 mA.

Measured value is displayed linearly in
the seclected scaling.

Display at measured value 0 or 4 mA.
Display at measured value 20 mA.

The measured value is square rooted. Be-
low PVO0, the resultant measured value is
forced to 0, or replaced by a measured
value with a linear characteristic.

is used for setting PV0.

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 P06.

Example:

Transmitter

300 to 700 °C, type K = 0... 20 mA, mV-proportional:
Al-Bxy-Q01 = 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
Alxy-Q02 = 4...13
Alxy-Q03 =3
Alxy-Q07 = 0..4

Thermocouple.

Celection of thermocouple type.
Changeable to °F Al-Bxy-Q03 = 4.
Depending on reference junction compen-
sation.

Resistance therrnometer input

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

Al-B01-Q02

Al-B02-Q02

Distinguishes between 2 ranges:

= 13 -200,0...+200.0 °C

= 16 -200,0...+800.0 °C

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 Al01 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

"t

PID

cr>
-

our  Qufomatic

MC

A S -

manual

<>

Fig. 34
Z-19079

There are two characteristics for controllers, whose sefting 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 <e> 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 controllers:

- 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

Lx-B05-Q01 =0 Set point 1 is switched off in applications
with only external set point.

Lx-B05-Q01 = 1 Set point can be changed with the keys
and via the interface.

Lx-B05-Q01 = 2 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 The current set point is not stored in unit.
It cannot be transferred to another unit
with the configuration.

Lx-B05-Q02 = 1 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
leve! 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 Lx-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 sstting 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:

1.x-B05-Q09 = 1 Target value to which the set point will
change.

Lx-B05-Q09 = 2 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-P01 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 1set POx=1

Flag 2sett POx =2

Flag3sett POx=4

Flag4 sett 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-P84, it is possible fo 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 Value ’ Time Tolerance Binary track
Start value Px-P1 ‘
1 Px-P2
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
1 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-PA44
14 Px-P15 Px-P30 Px-P63 Px-P45
15 Px-P16 Px-P31 Px-P64 Px-P46 =
Tab. 1
A
Setpoint .
) n fimes |
P4 Pd
P7
P2 P6 P9
P3 P8
P1
(317)
Time

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

Trme parameter| P17 P18 P19 P20 P21 | ...

Tolerance p. P50 P51 P52 P53 P54

Binary rack 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
= 1 ouT
PV

Fig. 36 Fixed value control
2-19066

The fixed value input circuit is possible in:

~ single- and multi-channel controllers and

~ in slave confrollers 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, Emr 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.

Lx-B03-P07 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.

Lx-B03-P17 Required end value for analog display.

The difference between Lx-B03-P08 and Lx-B03-P07 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:

1 x-B03-Q04 = 3 Display in °C.
1 x-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-P07 = 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 cormrection.

Control range

is equal to measuring range.

1x-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
1x-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 meaningiul values within the
control range.

Lx-B03-P75
1.x-B03-P76

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

Routing of analog inputs

The following normally applies to single-channel controliers with-
out modules:
1.1-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. Extemal 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 orfand

Tn L1-B02-Q10 = 13 or/fand
Tv L1-B02-Q13 = 13 or/and
OUTO L1-B02-Q16 = 13 orfand
TT L1-B02-Q19 = 13 or/and
T1 L1-B02-Q22 = 13

KS L1-B02-Q25 = 13

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

6. Y tracking (at times, controller output is forced to the value of
input 2, not for step controllers)
L1-B10-Q10 = 2 togsther with
L1-B09-Q11 = 1 to 76 (Digitric 500: 46) (Blxy)
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Lx_Bi
e SEL Lx_XDIGI
Lx_ESi
Lx_ES2 ]
Lx_XANA
Lx_D
_ Lx KW
B
LLx_WANA
Lx_WAKT Lx_WDIGI

Fig. 37 Input circuit fixed value
Z49069  Lx_B1 Changeover ES1 «—— ES2 with switch SEL
Lx_ES1 Input 1, routes via Lx-B04-Q01
Lx_ES2 Input 2, routes via Lx-B04-Q02
Ix_WAKT Current set point
Lx_XDIGI Digital display of PV
Lx_WDIGI Digita! display of SP

Lx_XANA
Lx_WANA

L 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 muiti-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-
ouit, 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)

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.

1.x-B03-Q02 = 3 Unfalsified water level display.

Differential feed:
Em =PV - SP

A D component: K2 x (ES.2 + K3 x ES.3) requires PID controk:
Lx-B02-Q02 = 4
Lx-B03-Q03 = 1 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.
FFC
/ Multi-component input circuit:
(F) Lx-B03-Q01 = 2 Em=ES1x K1+ K2 (ES2 + K3 x
ES3) - SP
q Lx-B03-Q02 = 2
Lx-P101 =1
Lx-P102 = 1
CF> Lx-P103 =10 With only two inputs.
Lx-B03-Q03 to P08 According to the configuration of
the inputs.
~ Lx-B03-P16 Start value of the analog display.
Lx-B03-P17 End value of the analog display.

Fig. 39 Total flow
Z-19068

Lx_ESi e Lx_XDIBI
Lo KH “_
Lx_XANA
L= _ES2 -+ B + ™
=] 1 ¥ LE]
A= D
Lx K2
~ L XA
[6 ]
Lx_ES3 H
Lx_K3S E
L _WANA
L= WRKT Lx_WDIB)
Fig. 40 input circuit: Multi-components
Z-19095  .Lx_ESx Inputs of the input circuit Lx_XDIGI Digital display for PV
Multi-components routed via Lx-B04-Q0x Lx_WDIGI Digital display for SP
with the analog inputs Alxy X _XANA Analog display for PV
Lx_Kx Evaluation factors K1 to K3 = Lx-P101 to Lx- 1x_WANA Analog display for SP
P103 x_D to D component
Lx_WAKT Current set point Lx_XW Control deviation
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Ratio control

The input circuit ration is possible in:

~ single-channe! controllers,

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

Ratio and set points

An extemal (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:

Lx-B05-Q03 = 6 The set point 2 = SP1 is tracked to the

current ratio.
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Fig. 41

Z19126  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 fumace
Z-19067

A=1
Alr

v

A Fuel Detall A

Fig. 43 Superfluous air, a = linear, b = non-linear
219073

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

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

A is defined as the airffuel ratio. The air signal must therefore
always be linked to ES1, irespective of the controlling air or fue!.
Examples of configuration

The following modules must be configured for the loop x:

Lx-B03-Q01 =4, 5 Ratio or fixed valuefratio changeable.

Lx-B03-Q02 disabled.
1x-B03-Q03 =0 Err in %, produces qualitative informa-
tion.
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Configuration air (PV1)

Lx-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.

1x-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-B03-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 Vix 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,

1.x-B04-Q02 is equal to Lx-B04-Q05.

The input of Table 4 is the same as the
input ES2 (fuel).




~—rev] [ [iofo] |
% Ratfio RPV
RPV - P16 .
Div = P17 - P16 I
P14
SR-P16
P17 - P16
A LeP116
Ratio mox RSP
(&)
ua . = [Tk ] (o
Ratio min Ratio 8P
bv LP116
Alr
‘ L o Enr .
Fust
MUL r ==
Tad BAS | beP117

Fig. 44 Structure of the input circuit ratio, displays and creation of the control daviation. Display of RPV and RSP. without combining the input
719123 signals

Ratio control I: Mixture control

in mixture control, two different setting procedures for the nomi-

1 BI'J nal ratio are required in process engineering.
FFC
) Mixing ratio of the two components to one another:
.b qg Ratio 1 R = quantity 1/ quantity 2 N
4 Example: Neutralisation control

Proportion of a component in the end product:

CFB 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 pactive 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 valuefratio

Depending on user requirement, the analog display can be
defined as follows:

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

| x-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 Contro} deviation display in EU as quantity

1, e.g. in m°h.
Configuration quantity 1:

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.

Lx-B03-Q18 Output of the display defined by 1 x-B03-

Q15 to P17 on analog output.

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.

Lx-B03-Q04 Dimension e.g. m*h. N ) ) , ,
Lx-B03-Q06 Decimal point depending on use. gi?rr;frig:;zg?n is effected as with ratio 1, with the following
Lx-B03-P07 Lower-range value (normally 0). ’
Lx-B03-P08 Upper-range value, Lx-B03-Q09 normally %
Configuration ratio: .
Lx-B03-Q09 Digital display RPV and RSP or ___gquantitiy}(20 mA)
PV (quantity 1) and RSP x quantity 2. Lx-B03-P14 = quantitily1(20 mA) + quantitiy2(20 mA)
Lx-B03.Q10 Dimension for R e.g without or %.
Lx-B03-Q12 Digits right to the decimal point for R dis- The numerical value of the quotients of
play. the scaled input signals with equal
Lx-B03-P14 Quantity 1 (20 mA) / quantity 2 (20 mA) 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.
e : ,' D'V ______ _— RPV‘ '. 3 r! oto' o
R 9% Ratlo ’
-Raﬁo menc
MUL sp | | J1lo]o] —I
Ratlo min  Ratlo SP
4 Y
X1 - FO8 -
PO8 - PO7 o I Rerlo
X2 = RSP + B - FOB -
X142 POB - PO7 o l RSP B as
Lo
T —xa | J2[2[1[1][mam]
Flow1 = X1
+ B~
Flow2 = X2 | | __I——L—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

Z19124  combination of the input signals.
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Fig. 47 Input circuit fixed value/ratio 2
219126  Ix-ESx Inputs of the input circuit ratio route via Lx- Lx-XDIGI Digital display for PV
B04 to the analog inputs Lx-WDIGI Digital 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

Ix V_F Changeover fixed value/ratio
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Multiplication

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. Iinstead 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

Routing 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 unite.g. water  parameter:
and the temperature difference between feed forward and feed- | .p102 = -1 Makes the required subtraction from the
back. addition.

Lx_ES{ Lx XDiG!

Lx_ES52 Lk _XANA

Lx_ES3 -

s K3 Lx_D

- Lx_XW
Lx. WAk
L WAKT Lx WD

Fig. 49
Z-19096

Input circuit Multiplication
Lx-ESx Inputs of the input circuit ratio
route via Lx-B04 to the analog inputs
Ix-K3 Evaluation factor for ES3
IX_WAKT Current set point
Ix_XDIGI Digital display for PV

.Lx_WDIGI Digital display for SP
Lx_XANA  Analog display for PV
Lx_WANA Analog display for SP
Ix 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 controlled
variable, for example.

The changeover is not necessary when fransferring 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.

f Gain

GA

AL4 or BIx

Fig. 50 Gain changeover
218086

Configuration and parameter setting:

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

Lx-P08 = GE

Special case P-Pl changeover:

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

Parameter control

Linear

>
UGA U-GE e

ko - KPE WesUipd + KPA Wige~Und

UioeUnoa

Bild 51 Linear parameter conirol, 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 50r 13 Gain controt through selected vari-
able e.g. set point (Lx-B02-Q07 =

2).
Lx-P06 = GS
1x-P07 = GE
Lx-P08 = U-GA
Lx-P02 = U-GE
Non-linear

The system gain with pH contro! 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.

3 Gain
Loop
pH
b Galn
Controlier
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 comection of both
ideal and real gases.

The state comection 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 cormections are available si-
multaneously.

The state correction normally requires additional analog inputs.
The state comection 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 imelevant whether a temperature reading is fed
directly or via transmitter.

Abbreviations and terms

Index "r" for “computing values” {values for defining orifice)

Qv Operating volume flow in mh
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

In1
dP, Volume
In2
1 Pressure
IN3 Zkx
Temperature —Oouput
IN4 Density

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

Configuration of water mass flow

IN1

dP, Volume

IN2
Pressure

IN3 Zkx
Temperaturs —oupwt

Fig. 54 State cormrection 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

IN1
dP

IN2
Pressure

IN3 Zioxt
Tvg! Output

Fig. 55 Water leve!
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,
meler Gas, volumem mass flow, differential pressure | differential pressure
Table 3 Differential easurme | differential pressure | pressure correction temperature Dim.
ZKcBOt- | measurement | 0L L s ot SO
square- linear | square- | linear | square- | linear | square-
rooted rooted rooted rooted
Qo1 1 1
Square rooling Q29 0 1
Standard fow Qnror | f.F02 | Value | Vele . .
Mass flow Qm,r P02 Value Value Value Value Value Value Value Value kah
Differential pressure APy P03 Value Value
Atmospheric pressure P04 Value Value Value Value Value Value
Patm,rabs
Pressure Pr abs P05 Value Value Value Value Value Value
Temperature Tr " P0B Value | Valus | Value Value
Real gas factor Z(Pr,Tr),r P07 Value Value Value
Standard densily ens P08 Value Value Value
Tab.3  Spedification values of the measuring unit (computation values)

Linear

Square-rooted Square rooting in transmitter or in analog input

Grey

underground no input required, inputs are ignored

Z
1
Trnaox
\_‘%
S
Tmean
| ———
¢ colculated values Tmin
Pmin Pmean Pmax P

Fig. 56 Principal trend of the characteristic for Z = f(P,T)

no square rooting in transmitter or in analog input

Z-19147
Table 4 Tmin Tmitte Tmax
Pabs,min Value (P20) Value (P23) Value (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.
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[a

Query/ Gas, Gas, Steam, Salurated steam Saturated steam
Para- { differential pressure | volume mass flow, mass flow, Mass flow,
meter measurement measure- | differential pressure differential Differential pressure
Table 3 ZOBOLL L A . pressure correction_| temperalure corecton | Dim.
linear  |sq. rooted linear |sq.rooted| linear |sq.rooted| linear |sq. rooted
Q01 1 1 2 3 3 4 4 5 5 -
kAL SN NORITN SVUIN R N
“Overpressure| Q16 1 . (O O D O U D N I (e =
SO e 'b'r.é.slélﬁ B R S P B S g g g o oo ol e
Correction thresholds:
Pressure min.| P10 Value Value Value bar
Drcuk max.f P11 Value Value Value bar
Temperature min.| P12 Value Value Value Value °C
Temperature max,| P13 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 fransmitter:

= 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 0851 N N .fneasurement
linear square-rooted
Qo1 6 -
Square rooting Q29 0 -
Mass flow Qm,r P02 Value ka/h
Differential pressure dPr P03 Value . mbar
Atmospheric pressure Patm,r P04 Value Value bar abs
Pressure Pr abs P05 Value Value bar abs
Temperature T,r P06 Value Value °C
Real gas factor Z(Pr,Tr),r P07 Value Value kg/m®
Standard density Rho,r P08 Value Value kg/m®
Pressure transmitter o SOOI SOOI
................................. dvey_p sl 1 ’ . . .
Absoiute pressure g —m"
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  Specification values of the measuring unit (computation valuas)
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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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 Q0= value bar
Min limit Prin
Teomp' P17 = Value °C
i Pressure correction Q1= value bar
Trmin P12= Value °C Max limit Pmax
Tmax P13 = Valus °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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INY
I LBt
N2 L=_ESA SEL L X DG
2 E-S— —. 2
IN3 L ES2 fi_
L LOKANA
state cormrection
it D
- L v‘_}(w
|2
L Waha
LR WAKT L= WDIGIH

Fig. 57 Input circuit fixed value with additional state comection
z19072 .EZKx Input routing
of the state comection ZKx-B02-Fx
1x-B1 Changeover ES1 - ES2 with switch SEL
Lx-ESx Routed inputs of the input circuit fixed value

routed via state correction
Lx_WAKT Current set point

Lx_XDIGI Digital display for PV

ILx_WDIGI  Digita! display for SP

L _XANA Analog display for PV
.Lx_WANA  Analog display for SP
x D to D component

L XW Control 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
or 0/2V

ZKx-B01-P30 End of range = measured value for 100 % =
20 mAor10Vv

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 controller 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 controilers 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-B01-Q01 =3 BIO01 is output with quiescent
current action = BO01.

L1-B01-Q02 = 3 Two-position controller.

L.1-B10-Q04 = 1 Controller output OUT1 to BO01.

Two-position controller for stron-weak-off

Binary definition:

BIO-B01-Q01 =3 BIO01 is output with quiescent
current action = BO01.

BIO-B02 =3 BIO02 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.

Controiler output to BOO1.

Alarm value 3 on BO02.

switches from "strong” to "weak”.

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

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

For multi-channel! controllers and controliers 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 BIOO1 is output with quiescent
current action = BO01.,

BIO-B02-Q01 =3 BIO02 is output with quiescent
current action = BO02,

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 BOO2.

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

Binary definition

BIO-B01-Q01 =3 BIO01 is output with quiescent-
current action = BO01.

L1-B01-Q01 =6

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

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

at AO01.

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

With multi-channe! controllers and with controllers having refay
output, the available outputs must be configured accordingly.
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Step controller

If using the basic unit without madules, 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.

AI-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 = BO01.

BlO-B02-Q01 = 3 Binary BIO02 is output with
quiescent cumrent action = BO02.

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

L1-B10-Q05 = 2 Controller output “less” OUT? to
BOO02.

Positioner

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

L1-B01-Q01 = 11 Positioner.

L1-B03-Q01 = 1 Input circuit fixed value.
L1-B04-Q01 =1 Position feedback signal to Al01.
L1-B05-Q06 = 2 External set point to AI02.

Controller output as for step controller

Single channel controllers with relay output and multi-
channel controllers

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

Continuous controller

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

One controller output (corresponds to factory setting):
L1-B01-Q02 = 1
AO-B01-Q01 =1 or 2
L1-B10-Q01 =1

Depending on the signal range.
1. Controller output OUT1 to AOO1.

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=1o0r 2 Depending on the signal range.
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Cascades

Cascade with one slave confroller

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

1(&

2(4)

Process

Fig. 58
Z-19076

Configuration

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

L4-B01-Q01 =2

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

Siave controller to loop 4 is loop 3 (not Protronic 100)
L3-B01-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 fwo slave controllers
(not Protronic 100)

ouT

< Process

Fig. 59
Z-19077

Configuration

Master controller is loop 3:

L3-B01-Q01 = 2
Slave controllers 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 controllers.

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

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

OUT |

(1-SR)*OUT
[ 1
2 1
N DN
L L

- Process

OUT*SR

Fig. 60
Z-19078

Configuration

Master controller is loop 3:

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

Ratio station is loop 4:
L4-B01-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

[Min

%
o

(not Protronic 100)

Fig. 61
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.

8P fual

e
nn
-

—

Ai/R ™ Fusel
Ki=00;K2=1;K3=0;K4=0 K1=10;K2=0.0; K3=0; K¢ =0

Fig. 62 Combustion control on steam boilers, grey fields stand for
Z-13089  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 redugtion of the material. This is achieved by limiting
the permissible set point change when the load changes.

SP fuel

SPalr

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)

Air controller Fuel controller

Kt:  L1-P101= 1.0 L2-P101= 0.0
K2: L1-P102= 0.0 L2-P102= 1.0
K3: L1-P103= 0.0 L2-P103= 0.0
K4: L1-P104= 0.0 12-P104= 0.0

Fumace construction:

K1 to K4 as required




£

Drum water level control in cascade
(not Protronic 100)

@

G

Fig. 64 Steam quantity fed as disturbance variable on output of con-
z-49421  troller 1 (not Protronic 100)

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

A level cormrection 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-B0O1 =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 (Digitic 500: 44) depending on the
existence of analog input.

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

or

L2-B02-Q26 = 92 State correction 2.

ZK2-B01-Q01 =3 Steam correction.

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

Pg>j

FC
vl1

L

B

&
[AY

1| b
mm

Fig. 65 Override control with one master controller and one override
Z-18097  controller

Fig. 66 Override control with one master controller and up to three
z-19098  override controllers (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-B01-Q01 =4 0or5 Master controller with min. or max.

selector.

Override controller:
L2-B01-Q01 =6 0r7 Override contfroller 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)

1L3-B01-Q01=0,86,7

L4-B01-Q01=10,6,7

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 |BIS_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
219053

Fig. 68 Controlled system with dead time
Z-19050

Configuration

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

Lx-B02-Q02 = 5 P! 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.
Lx_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 ouT
—@ ® Pl
PV
Controller
Controlled — System

Fig. 68 Controller should be adjusted with Smith predictor to the
z-19108  controlled system with dead time
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Service

¥ Indication 2 Service Service
Opevate 2 : Information
Selftune nfo Hardu. 1
Parameter nfa Lateon | D
Configuyration isplay Unit
= ddustment
SuPervisor alibration
1 PU... 41.250 °C 1PU.. 47.5008 °C 1PV, 55,008 °C
2SP2. 54.0 28P2. 54.0 2 8P2. 54.8
30ut. 41.3% J0ut. 47.5% S0vt. 55,0%
;"
L
Enter|| C—— > |Enter| ————— >
 — Esc—l
<}L — Menu
3s
Fig. 70  Service menu (Protronic 100: only module 1)
Z19115
General information (Info.allg.) Information Hardware
This menu shows information input by manufacturer during pro- Service This menu shows the slotted
duction (or retrospective repair) and which cannot be modified by Jnfo Hardu, modules.
customer: | M2=UNUSED
o - Eap il These modules are not auto- )
Item Description in unit jgrliggggm matically available in the con-
. M7=BOA_RELAY figuration.
1 Manufacturer H&B
2 unit type Protronic 500 They are input with 1-B11-Q01
3 Motherboard index CPU: ... =1.
4 Serial number F..
5 Date of manufacture F-Dat: ...
6 Configuration No. Konfi-Nr.: ...
7 Repair date Rep.-Dat: ...
8 free text )
LPU._ 55,000 °C
25P2. 54.0
3Qut. 55.0%
Fig. 71
Z19116
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Info Latcom

PU

no Latcom '

%E BL‘ m3/h

L83

Fig. 72
Z-19059

or

Protronic 550

4l afcom-—Hre .l
LatStatusli: 000
LatStatusz: 000
LatStatus3: 000
LatStatusd: 255
LatStatusS: 001
LatStatust: 002

1

28P2. 54.0

Z0vt. 535.0%
Fig.s 73, 74, 75

Z-19060, z-19054, Z-19058

Protronic 100 / 500, Digitric 500

Latcom No. 1

TR e o PR

Lo1

LatStatusi? !

TR e g P

L82

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 <a>, <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 fite
during plausibility check.

1 Lateral communication information is received cormrectly, 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.
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5 Despite participation in the lateral communication, theeisno 8 No R8-485 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-
. . party devices.
6 The transmission data buffer is faulty.
7 Subscriber can neither receive nor transmit lateral ° The reporting subscriber has suffered a breakdown.
communication data. 255  The subscriber has not been configured for the laterat
communication.
Display
Brightness LED
(not Protronic 550)
. 1. Modify brightness (in four steps, step 1 is the least bright):
BrighthessLED % " <a>, <v>
3 2. Acknowledge modification:
<Enter>
= L‘ { EB
= PU L Ondsh
l 130
Fig. 76
219130
Contrast LCD
1. Modify contrast (in nine steps, step 1 is the least contrast):
Contrast LCD 9 <a>, <v>
9 2. Acknowledge modification:
<Enter>
PU L' {EB 3 -""h By modifying the contrast, colour tolerances of several controllers
d M mounted beside each other can be compensated for.
- ' 13t
= Fig. 77
Z19131

Background illumination LCD
(not Protronic 550)

Illumination 9

¢
Y 2B

142

Fig. 78
Z-49142

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

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

AIBL Ptige-20 ¥

pu - C000ee

Fig. 79 Balancing for Al01 is selected
Z-19132

132

AIal Ptiep-207%

pu =0 00=c

133
Fig. 80 Should balancing be started?
AIB1 Ptiea-2W §
(
S (S0
-JnAn
Py EL.I WINLIK
I
I 134
Fig. 81

A Attention

Do not conduct balancing with input openl

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

The submenu point Alxy P100-2L can only be selected if the
Pt100 2-wire measurement for the respective input was con-
figured.

Balancing steps

0. On the sensor, short-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.
Enterst

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. Exit the balancing menu:
<Esc>

4. Undo the short-circuiting on sensorl
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Teletransmitter 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 (AI01 or Pt100 module for 3/4-wire circuitry) or current input
0...20 mA Al02.

Zero point balancing
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Z-19128, Z-19129

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 "Al01 adjusted”.

Return to the main operator control level with <Esc>,

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”.

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 AlB02-P05 = 0
Al-B02-P06 = 100 Al-B02-P06 = 100

AO-B01-Q01 = 5
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Calibration
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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 Ai01 and Al02 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 <a> acknowldege with
<Enter>.

mA Input

Display: AT0x mA calib.?

Al Display Range
01 mA 0.000 -1.00 ... +5.00
20.000 16.00 ... 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 <a> 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: AI01 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

<> and <a> acknowldege with <Enter>. The calibration must be
conducted for both items.
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Pt100 measurement
Display: AT01 Pt calib.?
Calibration is effected in 4-wire technique, independent of the

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

Al Display Range

01 Q 0.000 0
Q 60.000 50.0 ... 85.0
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> gcknowldege with <Enter>. The calibration must be
conducted for all four items.

Teletransmitter measurement

Display: AT01 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

Adijust the values in the display to the required data with the keys
<v> and <4> 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
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Plausibility check

Plausib.=0N ? ¥

Fig. 87 Switch on plausibility check?
Z19137

The plausibility check is used to verify, if the various configura-
tion inputs are corect 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>

Enters

2. Acknowledge query:
<Enter>

The question mark is deleted.

Enter®
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Check Answ. ! !
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Fig. 88 Message when exitting the configuration
219138

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

Factory setting

MASTER RESET ?%

139

Fig. 89 Reset configuration and factory setting?
2-19139

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

A Attention

A reset fo 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 seftings, 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 Memory card

Z-19092

Fig. 91
Z-19064

Protr.=>Card 9| <Enen @
Protr.->Card 79| <Enten i}

Protr.->Card 9]
wait ! |

I ready !

in the memory card menu the configuration of a controller can be
stored on a memory card ar 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,
jirespective 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—Profr”™:

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

5. Acknowldege query:
<Enter>

The progress of the loading is iflustrated 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)

]
|
|
|
l
|
|
!
]
|
I
!
!
|

________ Q@

@

4 @

______ (12

s | | — M FETmT——=—====== = 1@
(]

g @

e B = |la

evan o @
)

el e R i (7]

0 [l@

5]

T n o = = = e 1@

T

1
2EPB _______
3 ___________
N “ :JP
1l J1 )] v
@ * i il o
PSS ) N 111/ Ed o
e B =2 B 2 B 0 | B EBEuo 9
5 ool Tmm-  Shmm O
E & 11 |
g M [ * °
D D £ D o
|:j Fooooooooooooooool 8

W

I

A
[ ]

@

[cooocoooood]
[ooo0000000]

PB

Fig. 92 aboveMotherboard Protronic 100 / 500
Z-19090  below Motherboard Digitric 500

Z19091 PB  Password bridge

1. Switch off power supply.

2. Dismantle unit and open.

(Protronic 100/ 500: Operation Manual 42/62-50011).
(Digitric 500: Operation Manual 42/61-50011).

3. Change the plugging of bridge PB.
4. Close unit and install,

5. Connect power supply.

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.

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

+EY

-EU

Fig. 93 Examples of parameter definition table

Instrument
Range Resolu- jFactory |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 Digit 0. 1
11 TAB-1.1 Checkpt. val. 1 at 10% 0.1
12 TAB-1.2 Checkpt. val. 2 at 20% .
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% .
16 TAB-1.6 Checkpt. val. 6 at 60% .
17 TAB-1.7 Checkpt. val. 7 at 70% .
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.l0 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%
36 TAB-2.6 Checkpt. val. 6 at 60% .6
a7 TAB-2.7 Checkpt. val. 7 at 70% .
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.l0 at 100% 1.0
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Instrument
Range Resolu- |{Factory |System Rem.
tion setting |setting p.66
Param. |Parameter Parametexr 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

1 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 irespective of the decimal position selected.
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Loop 1-4

. . Range Resolu- | Factory |System Rem.
Profromc 100? Loops 1 and 2 tion petting |setting |p.71
Param. - | Parameter Parameter Min. Max. |Unit
No. text
PID Parameter (single-loop, slave controller, master controller)
1 GAIN G Controller gain @ 0.001 1000 |without] 0.0001 1 1
(active)
2 RESET-TIME Reset time Tn (active) 0 min 600 |min 0,0001 0.5 i, 8
min min min
3 RATE TIME Rate time Tv (active) 0 min 600 jmin 0,0001 0.1 i, 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 (U1-U10) + GA(U1E-Ul)
@ & ~rmemmmememmmmmmosccemmamE—ea=—-— Ul <« U10: G = GA
U1E-UL10 Ul » UlE: G = GE
Ul controls @

6 GAIN LO G for parameter 0.001 1000 |without| 0.0001 1 7 il
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 0,0001 0.1 7, 8
control min min 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 o
17 U-Tv_HI Value of U3 for TvVE
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-F16
OUTO start
21 U-MR-HI Value for U4 for
OUTO0 end
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Loop 1 B 4 R R 1 Fact Syst R
R . ange esolu- | Factory ystem em.
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 jwithout 0.01 1 1, 7
(active) min
26 RESET-TIME 2 |Reset time Tn (active) 0 min 600 |min 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 GQAIN 2 |Rate gain Vv2 1 10|without| 0.0001 5
29 MANUAL RESET |Manual reset OUT( =100 +1001% 0.1 50 1
2 (active)
Parameter control split range
G2 control variable as G1
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 T™n 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 OUT0 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 min min
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_LO 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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Loop 1-4
Prot ic 100: L 1and 2 Range Resolu- | Factory |System Rem.
rotronic : ~00ps 1 an tion setting |]setting p.71
Param. - | Parameter Parameter Min. Max.{Unit
No. text
Tl control as G control
46 T1_LO Tl for parameter 0.0 600 |min 0.01 0.01 7
control min min min min
47 T1_HI Tl for parameter 0.0 600 |min 0.01 0.01 7
control min min min min
48 U-T1l_LO Value for U6 for T1 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 Gs 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 4] 25|% 0.1 1
56 PULS DURAT. Minimum ON period 0 5is 0.05 0.05
Step controllex 8
57 N PER min_1 |Transfers per minute 0.05 60}1/min 0.05 6|6
21
58 N PER min_2 |Transfers per minute 0.05 60|1/min 0.05 6|6
22
67 OUT -HIN Control variable min. -5 100(% 0.1 0
68 OUT -MAX Control variable max. 0 1051% 0.1 100
69 RAMP OUT + Output variable ramp 0.1 9999 |%/8 0.001 9999
rising
70 RAMP OUT - Output variable ramp 0.1 9999 |%/8 0.001 9999
falling
71 ouT si Safety control outp. 1 -5 1051% 0.1 0
72 OUT 82 Ssafety control outp. 2 -5 105|% . 0
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Loop 1 B 4 R R 1 Pact Syst R
. ange esolu- | Pacto stem em.
Protronic 100: Loops 1 and 2 g . A :
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/8 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 99999
80 TOL .RAMP SP- |as 63 0 99999 | EU 1 99999 4
81 SP1 Set point 1 ~-9999 99999 | EU 1 0
82 SP2 Set point 2 or delta ~9999 9999% | 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 spP4 Set point 4 or delta -9999 99999 | EU 1 0 4 y
for set point 1 \ )
Alarm values
91 ALARM 1 Alarm value 1 ~9999 99999 | EU 1 -9999 4
92 ALARM 2 Alarm value 2 -999%9 99999 {EU 1 99999 4
93 ALARN 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 l=1= 1 5
dx/dt alarm value 2 = min
= h
Weighting factors of the input circuits
101 Kl 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 -9999| +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: Exr = PV -[(R / (1 - R)) x PVl + Bias]
115 RATIO MIN Ratio min. 0 99999 | EU 0.0001 0.00
116 RATIO MAX. Ratio max. e 99999 | EU 0.0001 2.00
117 BIAS Bias ratio control -9999 99999 | EU 0.0001 0
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Loop1-4 R R 1 Fact System Rem
. . ange esolu- | Factory ste em.
Protronic 100: Loops 1 and 2 tion setting |setting |p.71
Param. - | Parametex Parameter Min. Max.|Unit
No. text
Disturbance value feedforward
120 FF:TIME- Time constant d/dt 0.00.0111.00.00|h.mm.ss 0|l 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| +100.01% 0.1 5.0
126 MAX.OUT. Max. step duration 0.00.09 20.00|h.mm.ss 1 15
DUR. h h 8 8
127 MAX.POS. Max. permissible 0.0001 99999 | EU 0.0001 99999
ERR positive control
deviation
128 MAX .NEG. Max. permissible 0.0001 99999 EU 0.0001 99999
ERR negative control
deviation
199 Keys & and v |TAG name Default entry ‘----o-c=r--- ' 3, 9
act on text |A...Z, a...z, +,. + /4
line %, _ Yo G % 9...0,
spacing, -,
12 character

Active parameter. Can be set if no parameter control has
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 controliing, the unit is %.

Using the keys <v> and <a> 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-F01 = 11

Lx-P91 15

Lx-P96 2

nmu

The minimum switch-on time and the minimum switch-off

time are calculated as follows:

tonmin = tomn = 608 /4 x N, N =6/ min

ton.min = toﬁ,min =25s

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. Hax.|ynie
No. text
01 VALUE 1.0 Start value, 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
| -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 vi 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
|
45 SEGMENT14 Segment 14
BIN
46 SEGMENT15 Segment 15 2
BIN
Loop
47 PGR.LOOP_BEG | from segment 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 |Factory |System Rem.
- ion setting |setting p.70
Param. - | Parameter Parameter Min. Max. |guie
No. text
50 TOL.SEGL If the measured value 0 99999 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
€3 TOL . SEG14 holding time and the
measured value is
64 TOL.SEGLS within the tolerance
on the set point.
Program 2
Ranges Resolut | Factory Sytem Rem.
ion petting |setting p.70
Param.- |Parameter Parameter Min. Max. |Unit
No. text
0l VALUE 2.0 Start value, value 0 -9999 99999 EU 1 -9%99
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.|vnit
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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Configuration tables
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Fig. 94 Configuration - Factory setting

A Important information

1. If afree 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,
. . - AOT3,
These are characterized by “fC” (see 2.) ~  BI76 and BO76,
2. Meanings in der “Response” column the following values are for Protronic 100;
D = Digitric 100, - Al02,
1 = Protronic 100, - AOO01,
5 = Protronic 500/550, - BI02 and BO02, and
¢ = available, the following values are for Digitric 500;
= = not available, ~ Al44,
fC = free Configuration and - AO0A43,
+ = changeable via key despite free Configuration. - BI46 and BO46.
3. The factory setting is underlined. 5. 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|l1]5}£C
©| ©;: e| 4|1 DEUTSCH German texts
el e | e 2 ENGLISH English texts
e|e| e 3 FRENCH French texts
LB 4 ...
02 BINARY INPUTS
Qo1 Dj{1]| 5 |fC Inhibition of parameter def. and confi. levels
@ | o[ ®; 4|0 LOCK PAR OFF no inhibition
ele | e 1 LOCK PAR.BIO1 with BIO1
e|e} e { |
elo| e 4 LOCK PAR.BIO4 with BIO4
of-fe] |1 |
L I 46 LOCK PAR.BI46 with BI46
-t-1°1 | |
=|=1@ 76 LOCK PAR.BI76 with BI76
Q02 Dl1]|5]|fC Inhibition of all operator interventions
| ®) e+ |0 LOCK OP,BIOFF no haxdware inhibition
eloe | e 1 LOCK OP.BIO1 BIO01
®| & | e I |
ele| e {4 LOCK OP.BI04 BI04
ofl-{et | |
e|-|© 46 LOCK OP.BI4é6 BI46
-1-tel |1 |
- -] ® 76 LOCK OP.BI176 BI76
Qo3 D|1]5)€C Alarm acknowledgement with bin.inp.
®@]|® | ®|+]0 NO ALM.QUIT No alarm acknowledgement with bin.inp.
ele}le 1 QUIT ALM.BIO1l BIO1
@] e @ l ‘
| o] e 4 QUIT ALM.BIO1 BI04
el-lel | |
e|-|© 46 QUIT ALM.BI46 BI46
=11l | |
=-j=1© 76 QUIT ALM.BI76 BIL76
03 BINARY FLAGS
Qo1 pDli1]65}fC Flagl coupled with binary-input / output
®e|o® 1 6 0 FLAG1l BX. OFF not coupled
eleoe|e 1 FLAG1l_Bx01 Bx01
®| © [ ] | |
eje|e 4 FLAG1_Bx04 Bx04
of-e| |l |
| -|@ 46 FLAG1_Bx46 Bx46
-1-1e] | |
-|=1® 76 FLAGl Bx76 Bx76 x =TI or O
Q02- jlike Flag 1 like Flag 1
Qo6
04 REMOTE OPERATION via port or binary inputs
Qo1 Local/Remote

® ol +
ejo|e
elele
elele

1 LOCAL OPER.

2 LOC/REM

3 REMOTE

Local operation on unit only

Local operation on unit or via port
Changeover in operation 2

Local operation via port only

Local operation equally on unit or via port

4 LOCAL & REMOTE
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Instrument . Rem.
Function p.78
Module | Query | Response
Param.
05 BINARY OUTPUTS
Qo1 D|]1]| 5 |fC Self-test
®|leje 0 SELFTEST=NO BO No output
e|ole 1 SELFTEST B001 BOO1 2
[ ] ] I '
e o|e 4 SELFTEST BO04 BOO4
ofl-le| [ |
o|~|e 46 SELFTEST BO46 BO46
-[-1e| | |
- -] @ 76 SELFTEST BO76 BO76
Q02 D|1]| 5 |fC Error in telegram communication
e|le|e 0 COM ERR=NO BO No output
elo|e 1 COM_ERR=BO01 BOO1 2
| e e ] I
e|e}e 4 COM_ERR=BO04 BO04
of-lel [ |
e |- 46 COM_ERR=BO46 BO46
- -] ® I |
-] -1 76 COM_ERR=BO76 BO76
10 ALARM TREATMENT
Q01 D|1]| 5 |fcC Alarm ind
Alarm texts are not displayed omn front panel
©|@| e ]|+ |0 ALM IND OFF Alarm text are displayed
e|lo|e 1 ALM_IND ON
Q02 D|j1] 5 ]fC Alarm acknowledgement
®j@e| e+ )0 QUIT OFF No acknowledgement envisaged
16| e 1 QUIT_SINGLE Only the alarm displayed is acknowledged
®|le|eo 2 QUIT ALL All alarms are always acknowledged
11 MODULE ASSIGNMENT
Qo1 Dj1]5|fcC 1
®|lefe 0 B12:MANUAL Modules must be input manually in G-B12
©le|e 1 B12:AUTOMATIC Unit recognizes the existing modules
12 MODULE PRESETTING
Qo1 D|1]| 5 |fcC Slot 1
©|-|@e|+|_0 Mi=UNUSED free
®|=]@ 10 M1=AI4-mV 4 x thermocouple/ mV
| -|® 15 M1=AI2-mAmA i 2 x mA with electrical isolation
i ~1® 16 M1=AI2-mAmV i 1 xmA + 1 x thermocouple with isolation
| -] 17 M1=AI2-mVmA i 1 x thermocouple + 1 x mA with isolation
| -| e 18 M1=AI2-mVmV i 2 x thermocouple with isolation
@) | e 20 M1=AI4 mA p 4 x mA with potential isolation
®|~|® 24 M1=AI4-£/t Frequency or time measurement
®|~-|eo 25 M1=AT4_ mA_MUS 4 x mA with transmitter supply
-1 30 M1=AI4-Pt-2W 4 x Ptl00 2-wire circuit
L I I 35 M1=AI2-Pt-3/4 2 x Ptl00 3/4-wire circuit
e|~|e 40 M1=203-V Output 3 x V
LA 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/ 10 4 M1=PROFIBUS PROFIBUS mcdule
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