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Please read this Manual before
starting up the instrument.
Keep this Manual in a place
which is at any time accessible
to all users.

Flease assist us to improve this
Manual where nedessary.

We are always grateful for
your suggestions.

Fhone:
Germany (0661) 6003-727
abroad (int. +49) 661 6003-0

Fax:
Germany (0661) 6003-508
abroad (int. +49) 661 6003-607

All necessary settings and,

where appropriate, alterations
inside the unit are described in

this Operating Manual.

If any problems should arise

during start-up do not carry out ~-
any manipulations on the unit
which are not permitted.

This endangers your rights, * *
under the warranty!

Please contact the nearest
JUMO office or the main factory.

When returning chassis,
modules or components the
rules of EN 100 015
“Protection of electrostatically
endangered components”
have to be observed.

Use only the appropriate ESD
packaging material for transport.

Please note that we cannot be held
liable for any damage caused.by .
ESD (electrostatic discharges).

—




o Alterations to B 70.3560 and B 70.3565

Real-time clock (only in DICON 1001)

= The settings for the real-time clock can be found in the operating level.

Parameter set number (only in DICON 1001)
B 70.3565: Pages 29, 37

i The numbering of the parameter sets starts at 1.

C-level control

B 70.3560: Pages 92, 93, 94
B 70.3565: Pages 108, 109, 110

C-level caiculation

E=0.0992 T~ (g (Peo) + 1.995 + 0.15 - Cp, + Ig (Cp)) - MV/°C + 816.1mV

E - e.m.f, of the zirconium dioxide sensor
T - sensor temperature in °C

Peo partial pressure of CO in % by volume
C, - carbon level

Correction factor

The correction factor is a C-level value which is obtained by reference measurement.
Value range: -1999 to +9999; factory setting: 1

Flushing time
Value range: 0 to 600min; factory setting: Omin

Recovery time

Value range: 0 to 600min; factory setting: Omin
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1 INTRODUCTION

1.1 Description

JUMO DICON 1001 is a universal and freely.

programmable profile controiler with one or two
channels for different physical control parame-
ters. with a bezel size 96 mm x 96 mm.

The controller has two 4-digit 7-segment dis-
plays. one single-digit 7-segment display,
switching and status indications, as well as a
16-character matrix display.

Six keys are provided on the front for operation,
parameter setting and configuration. The instru-
ment can be used as single and double setpoint
controller, as modulating and proportional con-
troller, and also as proportional controller with
integral actuator driver.

The two profile channels can each be pro-
grammed with 25 profiles of up to 100 seg-
ments. The profiles run in synchronism. In addi-
tion there are eight operating contacts.

A maths and logics module is available as an”

extra. The plug-in controller chassis simplifies
retrofitting of additional modules. The controller
can be integrated into a data network through its
serial interface. A set-up program and a profile
program editor are available for easy configura-
ticn via a PC. The number of outputs can be
increased through an external relay module with
eight switching outputs.




1 INTRODUCTION

1.2 Block structure

-l =extra Code

‘4 analogue inputs

 Input 1and 2

| Input3and4

for

- Pt 100

— thermocouples

— standard signals

- potentiometers

Functions:

~ process variable

input values for

maths functions

— input values for
timit comparators

. — output retransmission

| — heater current

' monitoring

|

5 logic inputs

. for floating contacts

- Functions:

- auto/manual
changeover

— programming inhibit

- profile start/stop

- profile abort

- fast forward

— programme selection

- text display

Temperature compensation

-- external CJ Pt 100

f f — internal CJ Pt 100
|
i

Interfaces

—.RS485/
RS422

— setup
interface

. S
JUMO DICON 1001

L

Profile
controller 2

~Maths and
" fogics module!

4 outputs

Output 1,
Output 3 and 4:
- relay
— solid-state relay
— analogue output
Output 2:
-~ relay
Functions:
— controller outputs
~ limit comparator
outputs
— operating contacts
— profile end signal
— tolerance signal
— maths and logics
outputs

— value of the

* analogue inputs
— setpoints

control deviations

External relay module

8 relay outputs

Functions:
— controller outputs
— limit comparator
outputs
— operating contacts
- logic outputs
(logics module)
— tolerance signal
— profile end signal

R S O BRRC I T o oo
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1 INTRODUCTION

1.3 Profile controller structure

25 programs with one or two profiles can be
created. The profile programs run in synchro-
nism and can consist of up to 100 segments. A
total of 500 segments can be programmed. In
addition eight operating contacts can be pro-
grammed which are assigned to the profiles and
also run in synchronism. A profile can be started
manually by operating a key (on the instrument
or externally) or by programming start condi-
tions In programming the start conditions the
time can be set either by selecting a start delay
or by programming a weekday and clock time.

Profifes consist of a series of segments with
definable segment setpoints. The individual seg-
ment setpoints can be connected either by
ramps or by step functions. At each segment the
status of the eight operating contacts can be
altered. In addition each segment has assigned
to it one of four programmable parameter sets
as well as an upper and a lower limit (tolerance
band) for monitoring-the process value.

PROFILE PROGRAKM Profile 1
- up to 100 segments

< v

Profile controller 1
(profile 1)

-

EDITOR ‘
per profile

- 25 programs
j‘ 4 Profile 2

each with 2 profiles
PARAMETER SETS

S~

v

Profile controller 2
(profile 2)

4L

)

—_—

PROFILE START ‘
- profile number

- day/clock time

- start delay

-

-

} Operating contact 1

>

- start segment
- residual segment time

Operating contact 8

v

T

REAL TIME CLOCK

v
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1 INTRODUCTION

1.4 Arrangement of this Manual

The Manual is divided into individual information blocks (chapters) which are so arranged that the
user can follow the individual items step by step.

Step  Chapter

1

\j

6 OPERATION

Purpose

1 INTRODUCTION -,

Q

To get to know the instrument
and its functions!

VERSION

3 INSTALLATION

5 PREPARATION

Q  To get to know the symbols and

forms of presentation
2 IDENTIFYING THE INSTRUMENT 4 To find out the instrument version
from the details on the label!

0 Toinstall the instrument correctly
in relation to the climatic conditions
on site!

4 ELECTRICAL CONNECTION 0 To make safe connections to the

instrument with due regard to
the “installation notes”!

4 To get to know the controls and

. indications.on the front panel!
U To understand the principle of
A o Operation!
Q  To obtain an overview of the operating

modes, states, levels and menus!

This is the most important precondition
for the following chapters!

7 PROFILE START

O To achieve expertise in all settings
and manipulations during operation!

4 To be able to activate different
operating modes!

U To set start conditions and start time

8 PROFILE PROGRAM EDITOR O Tolearn to create and edit profile

programs!

U  Toindicate and alter process

9 OPERATING LEVEL

parameters.

10
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1 INTRODUCTION

Step

10

11

12

13

14

15

16

Chapter

10

11

12

13

14

15

16

17

18

19

- Purpose

PARAMETER LEVEL

CONFIGURATION LEVEL Ct

CONFIGURATION LEVEL C2

CONFIGURATION LEVEL C3

LOGIC INPUTS

OPTIMISATION -~ - N

EXTRA CODES AND
ACCESSORIES

To determine parameter sets for
controlters 1 and 2!

To set controller-specific features!
To set system-specific features!

To identify the extra Codes
incorporated in hardware and
software!

To get to know the functions of

the logic inputs!

APPENDIX

't To adapt the controller to the
process loop using self-optimisation!
"7 1 To get to know the functions of the
fuzzy parameters and their settings!
- To check the results of optimisation!
- To get to know extra Codes and
accessories!
EXAMPLES OF CONFIGURATION - To get to know different controller
types and their configuration!
RETROFITTING MODULES 4 To fit and remove modules safely!
d  Technical data
1 Limit e?mparator functions
d  Alarm messages, and
indication priorities
4 Character set
- Restart after supply failure

11



1 INTRODUCTION

1.5 Typographical conventions

1.56.1 Warning signs The signs for Danger and Warning are used in
this Manual under the foliowing conditions:

Warning This symbol is used when there may be dam-
age to equipment or data if the instructions

Danger This symbolis used when there may be danger
A to personnel if the instructions are disregarded
! or not followed accurately.
@ are disregarded or not followed accurately.

Warning This symbol is used when precautions have to
‘ be observed in handling components liable to
‘[.\ be damaged by electrostatic discharges.

1.5.2 Note signs

Note This symbol is used if your special attention is
[@. drawn to a remark.

, | Reference This symbol refers to additional information in
—_ ' .. . - othet-handbooks, chapters or sections.

Q

abed’ Footnote Footnotes are notes which refer to certain
points in the text. Footnotes consist of 2 parts:
the text marking and the footnote text.

The text markings are arranged as continuous
raised numbers.

The footnote text (in smaller typeface) is placed
at the bottom of the page and starts with a
number and a full stop.

* Action This sign refers to the description of an action
to be performed.

The individual steps are indicated by this
asterisk, e.g.

¥ Press PGM‘ key
%  Enter with| ENTER

172 -
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1.5.3 Presentation

[A ENTER

SETPOINT 100.

SETPOINT 100.

AL A

Keys Keys are shown in a frame. Both symbols and
texts are possible. Where a key has multiple
functions (function keys) the text shown corre-
sponds to the function which is currently active.

Matrix display The grey area represents the matrix display
showing parameter values, text, messages and
notes for operator guidance.

Position The line marks the position where a value is
being input.

Item-This is followed by explanations for drawings
"7 and'concepts.

S v

Return/ Key on the PC keyboard to enter an input.
ENTER Press ENTER key on the instrument

13



2 IDENTIFYING THE INSTRUMENT VERSION

2.1 Type designation

The label is affixed to the housing. The type
designation contains all factory settings such as
controller function, inputs and extra Codes. (’ 9 9

The Codes under @ are listed in sequence and

separated by a comma. @) o Q

The supply must agree with the voltage indi-
cated on the label. ’

10 Controller type l i =

Description 703565 /10-001 - 1-1-01/00

single-setpoint controller with O (break) function
ireiay de-energised for process above setpoint),
controller structure can be configured 10

—( Pt100,N, T, J,U,L,K,S,R, B, E
O+ 2:Relais 690W/3A
AC: 48..63Hz 93.. 263V 20VA

single-setpoint controlter with S (make) function

‘retay de-energised for process below setpoint), m Sososssoizateers e Mooacoatiooos
controtler structure can be configured 20
double-setpoint controller, controller structure A
can pe configured 30
mcdulating controller, controller structure can
be configured 40
proportional controller, controller structure and
output signal can be configured __ 5*9‘
re . - . . . . ‘r—' '—
i)r:/port|ona| :Jo'ntroller with integral driver for 9 Output 1 output signal | .ﬁ
netorised actuators 80 —
.. _w relay 1
7 '« - solid staterelay 1 A 2
@ Input 1 probe type ‘ (= xe | logic024V ?
S ‘ l ’ ‘ analogue output
resistance thermometer Pt 100 0— 20mA 4
n 3-wire circuit 001 4— 20mA 5
NiCr-Con E 038 -20/0/+20mA 6
Cu-ConT 039 0— 10V 7
i;u()on U 041 _10/0/+10V 9
Fe-ConlL __ 042 . .
NICr-Ni K 043 Relay output is the normal version
Pt10RNh-Pt S 044 for Output 2.
Pt:3Rh-Pt R 045
P130Rh-Pi6RN B 046
NIiCrSi-NiSi N 048
finear input signals }e . L] ‘
020 mA 052 Operator guidance L
420 mA 053 . corman 1 :
Do 1V 062 . :
D10V 063 English :
J--50mVv 064  French 3
0] 2V (for C-level controller) _ 073

o T o gt i e it
N L B R g TP A g ok o 0 r i > Ly U
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2 IDENTIFYING THE INSTRUMENT VERSION

2.2 Accessories
External relay module ER8 with eight relays

Supply 93 — 263V AC
Sales No. 70/00325805
Supply 20— 53V DC/AC
Sales No. 70/00325806

L_;/ Section 16.1

PC interface with TTL/RS232 converter
Sales No. 70/00301315

1_1/ Section 16.4

. 3 .. 8etup program for configuration and
»7 parameter setting (3.5" diskette)

© supply e
N3 - 263V AC 48 — 63 Hz 01
20 - 53V DC/AC 0/48 — 63 Hz 22

® Extra Codes, hardware ‘ l [ }

“one 00
analogue inputs 3 + 4 01
Sutput 3 3.
Sutput4 4 .

elay -1
solid state relay 1 A .2

ogic 0724 V
aralogue output

0 — 20mA . 4
4 — 20mA . 5
-2 0/ =20 mA . 6
- 10V .7
0~ 10V - 8

100710V . 9

ntertace RS422, isolated 52

nterface RS485, isolated 53
Controlter meets requirements of
Underwriter Laboratories Inc. 61
Caon level controller 04

6 Exfgra Codes, software J | J[

second profile controller

maths and logics module
(incl. difference, ratio and
Esychrometric humidity)

03

‘ ' Section 16.4

PC profile program editor

15
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3 INSTALLATION

3.1 Location and
climatic conditions

The instrument location should as far as possi-
ble be free from shock and vibration. Electro-
magnetic fields, e.g. from motors, transformers
etc., should be avoided. The ambient tempera-
ture at the instrument location should be be-
tween 0 and 50 °C at a relative humidity of not
moaore than 75%.

3.2 Fitting in position

x  Attach the blank label supplied to the side
of the controller.
% Insert the controller from the front into the { mm inch mm__,  inch
panel cut-out. 7"’ 3.5 0.14 91.6 ot i 3.61 0,03
* Insert the mounting brackets from behind 6 0.24 920 j 3.62
the panel into the cut-outs at the sides of 12.6 0.50 96 3.78
the housing. The flat sides of the brackets 15 0.59 97.2 3.83
must be against the housing. 25 1.0 104.2 4.10
%*  Place the brackets against the rear of the 22'2 ;'11 1:2 2'2;
panel and tighten them evenly using a ; ' s
screwdriver. 839 | 830
3.3 Dimensions =
1 1
Cdi onon T s —
%Hi‘ oocw . — u ,
‘Dl __L_____ o e
o oM
[ | S o
00000Ce ‘:{ M H L
* 7 > 12.6 '
150 J
104.2
97.2 ]
T 91.6
| Panel cut-out to DIN 43700
= Y
000 00 0000 92,0408
000 00 00
o o ool 00 |
Tm o v
SN /
| = o | 7
o [ |




3 INSTALLATION

*

3.4 Close-up mounting

o0 [ -]
(- X -]
(-8 - -
1 (] 1 ] [@- The setup interface is located
at the top of the housing.
[ J L ] A minimum spacing “a”
000000 000000 between two controllers is
required to provide access
. for inserting the PC interface
plug.
a
"
o0 - - o
o0 (- -4 ' .. .
oo oo Minimum spacing |a
] ] 1 L] with 60
~ —-f PC interface mm
[ MWoe—¢t. .
without 25
OC000CO0I0O0000O0 PC interface mm
— I —
0

3.6 Affixing the unit label
Tne controller is supplied as standard with a
collection of labels with different physical units.

Peel off the unit label from the backing foil
and affix it over the printed °C sign.

3.5 Cleaning the front panel

The front panel can be cleaned with commer-
cially available rinsing and cleaning agents.
It has limited resistance to organic solvents
(e.g. alcohol, surgical spirit, P1, xylol etc.). Do
not use a high-pressure cleaner!

IO
ook
ooon

c49c

12s00Ire 4

!

[POO/AO0  02:36:33
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4 ELECTRICAL CONNECTION

4.1 Installation notes

1 The choice of cable, the installation and the [
electrical connection of the instrument must
meet the requirements of VDE 0100 “Regu-
lations on the Installation of Power Circuits
with nominal voltages below 1000 V " or the d

appropriate local regulations.
1

- Work inside the instrument must only be
carried out to the extent described and, like -
the electrical connection, only by suitably
qualified personnel.

- Isolate the unit on line and neutral from the
supply if there may be contact with live parts
during work.

- A built-in current limiting resistor interrupts
the supply circuit in case of a short-circuit.
The external fuse of the supply should not be
rated above 1 A (slow). The load circuit has
to be fused for the maximum relay current in
order to prevent welding of the output relay
contacts in case of an external short-circuit.

-1 Electromagnetic compatibility conforms to
the Standards and Regulations specified
under Technical Data.

i

'

L—_~ Section 19.1

S h s — [

- Input, output and supply lines should bé run
separately and not parallel to each other.

- Sensor and interface lines should be
screened and twisted together. Do not run
them close to live components or cables.
Ground the screen only at one end at the
instrument terminal TE.

-4 Ground the instrument at terminal TE to the
protective ground conductor. This line should
have the same cross-section as the supply
lines. Run the ground lines in a star
configuration to a common ground point
connected to the ground conductor of the
supply. Do not loop the ground connections,
i.e. do not run them from one instrument to
another. et

'——;/ Section 4.4

Do not connect any further loads to the sup-
ply terminals of the instrument.

The instrument is not suitable for installation
in hazardous areas.

Apart from unsatisfactory installation, in-
correct settings on the controller (setpoint,
data at parameter and configuration level,
alterations inside the instrument) may in-
terfere with the proper operation of the con-
trolled process or result in damage.

Provision should therefore always be made
for safety devices independent of the control-
ler, e.g. overpressure valves or temperature
limiters/monitors.

Setting up must be restricted to qualified
personnel. Please observe the appropriate
safety regulations in this connection. Adap-
tation (self-optimisation) cannot be ex-
pected to handle all possible control loops
so that there is theoretically a possibility of
setting unstable parameters. The final proc-
ess value should therefore be checked for
its stability.

The 'maximum permitted voltage difference
between the inputs of the controller and TE
is 30 VAC or 50V DC.

T R A
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4 ELECTRICAL CONNECTION

4.2 Isolation

Floating
contacts
logic input 1 » ( voltage source
\ logic input 2 »———4 0VAC _
logic input 3 »—— 50V DC +——C logic output 1
logic input 4 »——— 2 1 Iog!c output 3
logic input 5 — eﬁ C logic output 4
Switching voltage o Javac :
o/ 24 v (gPLC) g 50V OC 50V DC
fogic input 1 ) ) ( analogue
o ( output 1
logic input 2 »——¢ 30V AC
logic input 3 >——¢ ‘f"VDC, _
Iog¥c {npuii 4 > ) . analogue
logic input 5 »— T ( ~ output 3
50V 0 By AC
analogue . . ) )) . analogue
input 1 ' (" 1 ~ output 4
isolation only { wT vt 500V
| oo ] 2
ana!ogue thermocouple j/ )) p solid state

input 2 relay output 1

p

30VAC

50V DC‘ 23£gv
analogue ) solid state

nput 3 ( ~ relay output 3
isolation only
for current, 23/28\/

voltage or

~

analogue ”‘efmmup'e ) ¢ solid state
input 4 ) ( relay output 4

2300V

AC

Sov ¢ ()() ) C relay output 1

Interface ) )) 2300V
RS422 | RS485 ( 2]

()() —( relay output 2
Setup )
nterface ’ JAC ,{

()(> Bt ¢ relay output 3
External relay
module ER8 e

relay output 4

/’J\/
~

2300V l
AC //\\I’/

supply

19



4 ELECTRICAL CONNECTION

4.3 Connection diagram © = = 0
51 9
. . . e e H ees [ ews % e
Rear view with screw terminals @:@ @% Heow [@ow i o
e @;“e Hes [Hew [HOo
0,0 Ere H es [Ho Ho
e [He o o wOge
2y
The electrical connection must only be @}42“ @48 H o B ew 2 o
made by suitably dualified personnel. e Mhe & o H exu ulH o
@111 im(je) 0 eut ® o
% He H o X o & o
Connect the controller connection TE to the @4“ @31@ Hey Ho wud e
system TE to discharge any interference poten- @;é @3{33 Hes Hou 1-nEH e
tials. If no TE connection is available, use the PE o Heée [ ew [ oeusitl o
connection of the supply. I H eu "‘—_
\0 = = 0}
Outputs 1 1o 4 Relay" Solid Logic Analogue |Diagram
state outputs outputs
relay
O T S
Relay, solid state 1 1141 (O) n.c.(break) % W %2 163
relay or logic out- 142 (P) common 142 142— 142— o
puts 143 (S) n.o.(make) 143 143+ 143+ T T
analogue outputs
2 |241 (O) n.c.(break) L 2;2 243
242 (P) common T T
243 (S) n.o.(make) |
3 341 (O) n.e.(oreak) L 341 3?,2 i3
342 (P) dommen- |342 - |342- 342- | T T
343 (S) n.o.(make) 343 343+ 343+ ;
4 |441 (O) n.c. (break) ‘ Pl
442 (P} common 442 442- 442~ T T
443 (S) n.o.(make) 443 443+ 443+
External relay 97  RxD/TxD (+) g %
module ER8 98  RxD/TxD (-) Communication with T T T
99 GND | external relay module
Interface RS 422 |RxD |91  RxD (+)
92 RxD () Receive data
o B 91 92 93 % %
TxD 193  TxD (+)
94  TxD (-) Send data T T T
GND |90 GND
Interface RS 485 |RxD/ |93  RxD/TxD (+) 93 94 90
TxD |94 RxD/TxD (-) Receive/send data T T T
GND |90 GND G- ;

. Contact protection circuit 22 nF / 56 Q between common and make ‘
2. Varistor protection circuit 300 V !
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4 ELECTRICAL CONNECTION

Qutput

transmitter

L Supply
as on label
(UC = AC/DC)

i Analogue inputs

' Thermocouple

Resistance
“thermometer in
:3-wire circuit

Resistance
(thermometer in
2-wire circuit

Current input

Voltage input

'Res:stance
transmitter

Logic inputs

LogiZ inout 1
Logiz input 2
Logiz input 3

;Logxtinput4

L LOQie input 5

‘ Supply for 2-wire

Terminals oy Diagram
- % 9%
95+ 18V 45 mA supply
% - 7
. -
- - Le L~
TE technical earth (ground) L+ TE L1 N
L1 line L—
N neutral AC DC T T T
Input 1 [ Input 2 Input 3 Input 4
| i 1N 12
111+ 211+ 311+ 1411+
12— i212- 312~ 412—-
B ] J”ﬁi,,, ) o + -
! 2 13 N
111 1211 311 411
112 1212 "312 412 tt
113 213 313 413 hd
o R U S 12 .13 1
111 o1 311 4
112 212 312 ¢ 412 iRcomp: Riine R
113 213 313 413 ! A
) V o | ' o 1 A3
1+t 2114 B+ 7 4114 T T
113- 1213- 1313- 413-

) T I n A2
111+ 1211+ 311+ 411+
112- 1212~ 1312- 412—-

111 211 311 411 11 start (A) B
112 1212 1312 412 112 slider (S) Al sl e
113 1213 1313 413 113 end (E)

: " 81 82 o 82
81 : 79 T T
82 i |

‘ | 1 e - -

— — "‘1‘ ‘

| 83 82 83 82
83 | o) 0
82 %
o — .-
: IBS 8L 85 84
85 I 0 o
84 j T T
e | T e + -
87 Floating contacts v e(;. 5 o
184 orvoltage 0/24V ([ T T
(to special order) S . !
] 89 84 89 6
89 ?
84
S
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4 ELECTRICAL CONNECTION

4.4 Earth (ground) connection

Connect the controller connection TE with the
system TE to discharge any interference poten-
tials. If no TE connection is available, use the PE
connection of the supply.

Controller

L

I

N

;

)
A4

Cable duct - A — — 4 -1
for y ”—‘

supply
cables

Load

0
P -
r Y 111 112 211 212
L1 N| TE + - +
C O EE O—CO——0O0—~

D

-
|
|
|
|
|

|

Cable duct
for
measurement
and signa
cables
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5 PREPARATION

5.1 Displays and keys on the front panel

r —
OK1OK2
(13 3 L’ 5 OK3OK4
- & ° Oro
° N2 450 -c
g_
o- POO/AO0 02:36:33
=) & ©) (@) (&) b -
Displays
'©® [5ug3] [ 13mmreddisplay, can be configured
70 - [l_' 13.C (factory-set: process value)

®  [3%00

(factory-set: setpoint)

10 mm green display, can be configured

;7 9,9‘ [:;()g/AOO 02:36:1;3:]

CE

Status indication

6] - Ok1 ... Oka

OO0 | lights up during automatic operation
O‘iﬁ | lights up during mhnual operation

Keys

B o) Programming digit

@ (=) prog 9 g

| EXIT/ o increment

‘J o [?2{: manualh;mr s A

w [@ ENTER O automatic operation

green dot matrix display, can be configured
(factory-set: profile status/residual profile time)

7 mm red channel display

lights up when controller 2 is activated

are activated

li_gThtEQp when switching outputs 1 to 4

23




5 PREPARATION

5.2 Operating modes and states

l Operating modes/states

Notes

Basic status

Initial status

. Stopped .

Status after supply failure

Message: STOP

The profile can be continued with O or aborted with| EXIT
L_:/ Section 19.5 |

Operate, set parameters,
- configure

.| The user makes settings at levels and in menus

- Auto operating mode

A profile is running.
Status display Q¢  lights up

l__;/ Section 7

Manual operating mode

The user operates process variables manually (activated from
the basic status)

Status digplay Q2™  lights up
l_;/’ Section 6.1

+ Auto-manual
- operating mode

The wser holds the Current profile run.
Status displays  OQa™N\ and QO lightup

l_;/ Section 6.2

Self-optimisation

Message:  TUNE ACTIVE

l——-n/ Sections 6.5, 9.4, 15.2

- Initialisation

After connection to the supply all indications light up briefly.
Display @ is flashing.

Automatic
. channel scrolling

I_:} Section 9.5

- Overrange / underrange /
\ probe break

Status signalled through the displays.
The-autputs move to defined states.

N

Sections 11.5, 11.6, 19.3




5 PREPARATION

5.3 Principle of operation

In order to obtain a clear picture of the many
possible manipulations, the parameters and
functions are arranged on seven different
levels:

Basic status
Initial condition

Profile start
Here the profile program is selected and start
time and start conditions are set.

Profile program editor’
Here the profile programs are created (edited)

Operating level
This level can be used to program setpoints,

activate operating modes, and indicate various .,

process parameters.

Parameter level’

The parameters at this level are used to adjust
the controller to the control loop. A total of four
parameter sets each for controller 1 and
controller 2 are provided.

Configuration level C1'

This level serves to adapt the controller to the
control task. It contains data specific to the con-
troller (controller types, inputs and outputs, etc.)

Configuration level C2!

This level also serves to adapt the controller to
the control task. It contains data specific to the
system (displays, interface etc.)

Configuration level C3 (Codes)

The parameters at this level contain the extra
Codes for hardware and software in accordance
with the controller specification:

No data can be input at this level. It changes

automatically on alterations and retrofitting of
hardware or software.

Service mode’
Only accessible to service personnel

1. protected by access code.

Basic status 14‘

|
PGM

i

Profile start

— EXIT

1
PGM

+

Profile editor

L EXIT

PGM

I
!

Operating level

— EXIT

Y

|
PGM

7
!

Parameter level I— EXIT

|
PGM

Configuration
level C1

I— EXIT

I
PGM

1
!

Configuration
level C2

EXIT

l

PGM

0

Configuration
level C3

— EXIT

Y

l

PGM

T

!

PGM

Service mode

Y

— EXIT |-

Y
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5 PREPARATION

Menu 2

Display / selection
| /value input

|

R B
Logic input 1 | ]

|

No function |

R 1
Logic input 1 :-—-——-

F’ :

Levels Menu 1
cez Display
Logic function —]
R - ;
—~—1EXIT ‘PGM! ENTER [———
— ! J

|

!

From the operating level onwards every level is
divided into menus whose number varies. This
results in a tree-like structure.

in order to alter a certain paramefér the User
runs through the levels and menus according to
the menu items and finally reaches a selection
tof functions) or a value input.

For operator guidance the controller is provided
with a matrix display which permits displaying
alphanumerical characters. In this way the op-
erator is assisted by messages and notes in
plain language.

During programming of the controller the menu
items contained in the level and menu structure
appear on the matrix display in plain language.

The selection from a list of functions and the
value input are also presented through mes-
sages in plain language.

Tl

The fdctory settings at the operating

and parameter levels as well as at the

configuration levels C1 and C2 are de-
... scribed in Sections 9, 10, 11 and 12.

A simplified operating scheme entitled
“Overview of the key functions”
appears on the fold-out at the beginning of
the Operating Manual. Exceptions in the
key functions are specially mentioned.

Time-out function

The time-out function is activated when
the controller is in the operating, pa-
rameter or configuration mode (excep-
tion: profile program editor).

If no key is pressed for about 30 sec-
onds the controller automatically re-
turns to the standard display.

If this time is not sufficient it can be
altered at configuration level C2.

I__:/ Section 12.6
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5 PREPARATION

Selection

Here a function is selected from a list. On scroll-
ing the functions appear on the matrix display,
e.q.

PROCESS VALUE

*  Select function with @
(matrix display is flashing!

%  Enter with [ENTER

RGM

Y

No function

Process value |

Setpoint

Deviation

Value input

Here a value is assigned to a menu item in the
matrix display.

SETPOINT ~ 100..

*  Select digit with E

%  Alter value or shift decimal point with E}

(selected digit is flashing!) ~ ‘

The sign is altered in the fourth place from
the right (—/ =1).

¥  Enter with [ENTER

[@- - If an illegal value is input the matrix
display shows the minimum or
maximum permitted value.

The display is flashing.

* Repeat the input

— If the value can not be represented
using the selected decimal point,
special characters appear instead
of the numbers.

SETPOINT % . %%

% Shift decimal point

- A value consists of a maximum of
4 places.

(before + after the decimal point)

27




5 PREPARATION

5.4 Level inhibit and access code

The parameter level and the configuration levels
C1 and C2 as well as the customized recalibra-

tion, the profile program editor and the menu CODE NO.
“delete profile” are protected by a 4-digit numeri-
cal access code. If one of these levels or menu
items 1s selected the controller requests the 4 A
access code. 1

0000

Factory-set codes

. Profile p)roé;am editor 1000
Parameter level ‘ 0001
Cohfigu;ét}on level C1 | 0002
: Configurratiror; level C2 0003
: Custon’wriz?erd7rér<>:e;libration_ 0004
Delete pro1r‘ilvew 1001

[@‘ The access codes can only be changed
through the setup program: -~

[

[

Parameter level and configuration levels C1 and
C2 can be inhibited through a logic input. Ac-
cess to these levels via the keys is then no
longer possible.

— - Sections 12.3, 14.2

B (P
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6 OPERATION

e
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6.1 Manual operation

oy,

The manual operating mode is activated from
the basic status. The current process value is

taken as the setpoint.

% Activate manual operation with @

%  Exit manual operation with | EXIT

may have to be pressed several times)

The functions of manual operation are arranged

in menus.

SN

=

e Manual mode

- Setpoint profile 2

Oper. contact 1
Oper. contact 2
T
Oper. contact 3
Oper. contact 4
Oper. contact 5
Oper. contact 6
Oper. contact 7

Oper. contact 8

. Parameter set
" profile 1

Parameter set
. profile 2

_ Setpoint profile 1 W

AOV.\ 7‘

WA

Value range: setpoint limits

OFF

o

(2

value®

3]

No. Concept

i Display

- Value range: 0 — 3

factory-set: 0

Notes

Setpoint profile program 1

SETRPZP1

- Operating contact 1

OPER.LINE1

Parameter set
- profile program 1

| PARAM. ZP1

S
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6 OPERATION

6.2 Auto-manual operation

This function is activated from automatic Auto operation
operation.

%*  Activate auto-manual operation with @ AN EXIT
%  Exit auto-manual operation with | EXIT
1

i

It serves to hold the profile run. The controller Hold profile
controls at the current setpoint. The operating
contacts keep their current status.

6.3 Profile start

A profile is started from the basic status Basic status

%  Activate auto operat:on with @

*  Abort the profile with g}

The parameters defined at the “profile
start” level are valid. Auto operation

6.4 Fast forward R Profile program 1

Fast forward causes the profile controller to con- |
tinue profile program 1 with the beglnmng of the
next segment. be e

Profile program 2 and the operating contacts ' [PGM|+| A

are moved along in synchronism.
%  Switch over to the next segment /

o

with | PGM +El

Profile program 2

BN

B RV

—
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6 OPERATION

- | 6.5 Self-optimisation
.
J ' The self-optimisation function can be started to
T adjust the controller parameters to the control
loow.
i [@- Self-optimisation can be started from
manual operation.

Operating with keys:
* Startwith O and E}
{press both keys simultaneously)

*  Abort with E

) | O - A 4

8 TUNE ACTIVE

Manual operation

Operating through menu item:

L— .- OPERATING LEVEL: self-optimisation,
Section 9.6

*  Start self-optimisation by selecting:

TUNE C1 ON

*  Abort self-optimisation by selecting:

TUNE C1 OFF

L. - Sections 9.6, 14.2, 15.2
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6 OPERATION

6.6 Channel changeover

[@“ Only when controller 2 is activated
(channel indication is illuminated)

The process variables of the controllers are
shown (depending on configuration) on the front
displays. It is possiblelto switch over be-
tween the displays of the process variables of
the two controllers.

Operating with keys:

%  Changeover controller 1 - controller 2

Controller 1

with |[ENTER

ENTER

Controller 2

Operating through menu item:

L__ - OPERATING LEVEL: channel change-
over, Section 9.8 A

[

[@' Operating through the keys (setpoint
alteration, start of self-optimisation,

manual operation) refers to the control-
ler whose process variables are shown
on the displays.

[@' During manual operation, channel
changeover is possible only at the op-
erating level.

Vla
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7 PROFILE START

To start a profile run at a certain time it is
necessary to program either the start time and
the start day. or alternatively a start delay time.

The rorm of programming depends on whether
the real time clock is activated.

L - Section 12.10

Change to “profile start” level with rcH
Enter with eves
Program the start conditions

Return to basic status with

Start the profile delay time with O

* X X X ¥

After a profile run has teen completed
the start conditions are reset to their
standard values.

Basic status

Pgm

PROGRAM START

!

ol Y

Rtart conditions:

. -~ 'start segment
L~ residual segment time

— profile program number
— start delay time or
start time / start day

L

Basic status

PGM FORWARD = |~

O
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7 PROFILE START

Item

Display

Notes

Profite program
number

Start time

PROG.NO.

00.

Value range: 0 — 24
normally: last profile program executed

START

00:00:00

time of profile start

Value range: 00:00:00 — 23:59:59
format: hh:mm:ss

normally: current clock time

[@- If the real time clock is activated the
current clock time is shown as default
setting.
If the real time clock is not activated this |
parameter does not appear on the display..

1]

L~ Section12.10

Start day

STARTDAY

MO |

weekday of profile start
Value range: MO, TU, WE, TH, FR, SA, SU
normally: current weekday

[@- If the real time clock is activated the

current weekday is shown as default
setting.

If the real time clock is not activated this
parameter does not appear on the display.

Delay time

DELAY

00:00:60 |

- time delay up to tHe start of the profile

Value range: 00:00:00 — 99:59:59
format: hh:mm:ss

normal-lysOO:OO:OO

; W This parameter is displayed only if

the real time clock is inactivated.

L._;/ Section 12.10

Start segment

Residual
segment time

STARTSEGM. 0 |

]
L

number of the segment with which the profile is
to start.

Value range: 0 — 99

normally: 0

RESTSEG

00:00:00

residual running time of the start segment
Value range: 00:00:00 — 99:59:59
format: hh:mm:ss

- normally: 00:00:00

00:00:00 = start at the beginning of the start
segment.

If the residual segment running time is larger
than the segment time the profile still starts
at the beginning of the start segment.
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8 PROFILE PROGRAM EDITOR

8.1 General notes In addition the states of the operating contacts

Profile programs are created by programming
for each segment the setpoint and the segment
time or the gradient.

1728 and the active parameter set can be de-
fined for each segment.

[@' The output of the setpoint profiles can

[@- The programming mode (setpoint/seg-
ment time or setpoint/gradient) can be

configured and applies to the entire
profile programming procedure.

__1'// Section 11.7

be either as ramps or as steps (this can
be configured).

L_;/ Section 11.7

The output as ramps has been selected
for the illustrations below.

w4 Profile program 1
AQQ | A01 : AQ2 } A03 } AO4
a = ,
/;\W01 | |
[ ; I
1 ' | :
(_ - : : :
‘ w00 ' s : : >
| 00, 101 b 102 . 03 . t04 ¢
% Oper. contact 1, E S E
CFF ' : '
ON : >
. t

The states of the operating contacts are deter-

mined by OR linkages of the inputs for profiles
1and?2

‘r Operating contact 1 profile 1

T

T Operating contact 1 profile 2

A 4

4 Operating contact 1

v

]

\ 4
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8 PROFILE PROGRAM EDITOR

Profile program | Profite 1 | | Editsegment | | Segment No. . Setpoint
number Profite 2 © Value™ (5] Value™ 6]
Value ™ B 1) (2] insert segment Value range: 0 — 99 Value range:
| setpoint limits
Value range 0-- 24 | 4] factory-set: 0
Segment time
I ; | Value” 7]
1 Value range:

00:00:00 — 99:59:59
factory-set: 00:00:00

\

i Gradient

1 5 Value® __ @
|

Value range:
0 — 999 °C/min

factory-set: 0 °C/min

Explanation:
Repeat cycles

Value™ ©
Value range: -1 to +99 \

= nput a valie
i = factory setting

factory-set: 0 ‘

Target segmenf
Value™ . ©
| Value range: 0 — 99
o | " factory-set: 0 E
? Operating contact 1 1)
Vs . : Operating contact 8
‘ OFF
| - | ON ‘
Lower tolerance limit
} Value™ — ®
| Value range:
| \ ‘ -1999 to +9999 ;
i | factory-set: —1999 ‘
| | ‘ Upper tolerance limit ‘
i ‘ Value™ . ® :
| i Value range:
‘ —1999 to +9999
‘ factory-set: +9999 t
} : Parameter set number ¢
% Value™ o 19 E
G ' Value range: 0 — 3
. B factory-set; 0
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8 PROFILE PROGRAM EDITOR

Overview
No.: ltem | Dlsplay
138 P'onle  prog. No. PROG.NO. 0.
@ Profile 1  TIME PRG1
€ Edit segment l EDlT SEGMENTS
O Insertsegment | INSERT SEGM.
©® Segmentnumber  SEGM.NO. 0.
® Setpoint SETPOINT 0.
@ Segmenttime STPTIME 00:00:00
® Gragient " GRADIENT 0
©  Repea:cycles CVYCLES 0.
Q@ Target segment FIN SEGl\/l 0.
® Opercontact1  OPER.LINE1 OFF
@ Lower tolerance CTOLMIN.  —1999.
limit ‘
® Uppertolerance | TOLMAX. 9999,
limit |
| . N
14] | Parameter set l PARAM SET O
~ number l
. | _ _ _

oy,

L Sectlon 11.7

Value range O — 24

Value range: 0 — 99

Notes

Value range: setpoint limits

Value range: OO OO OO — 99 59:59

| format: hh:mm:ss

| Value range: O — 999 °C/min l

Value range: —1999 to +9999 digit

[@- Parameter is displayed only when

tlme programming is activated

. Section 1 1 7

Parameter is displayed only when
b gradient programming is actrvated

b Section 11.7

' Value range: —1 to +99

-1= mdeﬂmte repeat

Value range 0—99

w

upper limit

If the actual value goes overlimit or
underlimit an output can produce a signal

if suitably configured, and operation can
be switched to auto-manual.

;;/ Section 11.7

Value range: O —3
0 = parameter set 1
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8 PROFILE PROGRAM EDITOR

Overview (continued)

. . — O — —
Profile program Profile 1 Copy segment 7 Segment No. | Target segment
number Profile 2 (1) Value™ (3] Value® 4]
value” Value range: 0 — 99 Value range: 0 — 99 :
factory-set: 0 factory-set: 0 1
Explanation: ! Delete segment Segment No.
| *
- input a value - 2] Value ©
1 . - Value range: 0 — 99
L4 = factory setting |
| factory-set: 0

No. Iltem - eri‘skrpIay | vNotes A
1) | Cop;/ éegment ﬂ COPY SEGMEN%S L —

®  Delete segment | DELETE SEGM. — "
(3] Segrr;grrli;number | SEQM.NO. O.V Value range: 0 — 99

(4) Tafget segment FIN.SEGM. 0. Value range: 0 — 99
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8 PROFILE PROGRAM EDITOR

8.3 Creating profile programs
%  Change to profile program editor
with 2x :PGM:

Enter with enier

input the access code

Enter with gver

input the profile program number
Select the profile

* ¥ ¥ X ¥ ¥

Create the profile

The time-out function is not activated
within the profile program editor.

o

8.4. Editing segments A

An existing segment can be edited. —

When creating a new profile the segments have
to be edited in sequence.

The input is reiected if the segment number is
input when the preceding segment has not yet :
been defined. The segment following the last At
defined segment is indicated (display flashing). : —wXX

AW
1

..........

ont = AW
Gradient = At

A segment is defined by the input of setpoint
and segment time or gradient.

v

[@- A segment is not accepted if the seg-
ment time is 0.
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8 PROFILE PROGRAM EDITOR

8.5 Inserting segments N
. w
Segments can be inserted at any point of the A00 ; AO1 ' A02 i
profile. The subsequent segments are renum-
bered automatically. The parameters of the in-
serted segment (in this example A01) are set to
standard default values. Ninsert :
t'
4
W1 A0 | AO1 , AD2 | AO3
l |
inserted ‘
segment
tV

8.6 Copying segments y

Segments which have already been definéd can
be copied into other segments or can be added
to a series of defined segments. -, .

1

REREE R
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8 PROFILE PROGRAM EDITOR

8.7 Deleting segments

It a segment is deleted, the subsequent seg-
ments close up and are renumbered automat-
ically. The profile changes according to the pro-

grammed setpoints.

8.8 Programming repeat cycles

"A00 AO1

L A02

AO3

-

delete

segment

A\ 4

v

A group of consecutive segments can be repeated up to 99 times or indefinitely. Repeat cycles are
programmed in the menu of the last segment of the group.

The first segment of the group is defined under “target segment”.
Example: AO1 - A03 has to be repeated once.

*  Edit segment 3
*  Set repeat cycles to “1"
*  Settarget segment to ”1"

repeat cycle "1

A0OQ AO1

AO1

AO2 | AO3, A04

}

.

a1




8 PROFILE PROGRAM EDITOR

8.9 Temporary alterations Example ‘
Temporary alterations are alterations of the cur- ! i |
rent profile in the profile program editor. They | Segment  Segment Segment |
are not stored in the profile program store, i.e. . setpoint time |

| i t - t. , L
thesg a!teratlon's are I(?s on re.star | | AOO 7 1h |
Profile a: setpoint profile following alterations in !
the current segment AO1 10 1h

Profile b: setpoint profilé. with subsequent seg- ‘ o
ments and re-start after supply failure or in re-  A02 30 4h

eat cycles : - e ~ .
P y AO03 50 1h :

Altering the setpoint
in the current segment A

If the setpoint is altered at time to the setpoint W 5
profile continues with the newly input setpoint.
During the residual running time of the segment
the profile approaches the setpoint of the follow- :
ing segment (profile a) :
Example: : 3
alteration in AO2 ; 3
segment setpoint 10 — 60 : IR
t t

lnool a0t | P02 | no3 |
Altering the setpoint A
in the subsequent segment = w : |
If the change is made at time to, the setpoint : ’;/\\a i
which has been input is approached during the : Y T N

remaining segment time. The gradient~of the
ramp is altered (profile a). o
Example:

alteration in A03

segment setpoint 50 - 60

Altering the segment time
of the current segment w :
If the segment time is altered, the subsequent :
setpoint is approached during the remaining '
segment time (profile a).

If the new segment time is shorter than the
elapsed time of this segment, the setpoint pro-
file is continued at the start of the next segment.

Example:
alteration in A02
segmenttime4h —» 3 h

U r »

|A00l AO1 [ A02 | AO03 l
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9 OPERATING LEVEL

9.1 Overview

Setpoints — Setpoint 2 controller 1
Setpoint 3 controller 1
Setpoint 4 controller 1

Setpoint 2 controller 2
Setpoint 3 controller 2
Setpoint 4 controller 2

Process Analogue input 1
variables — Analogue input 2
— Analogue input 3
— Analogue input 4

— Math 1
— Math 2

— Output controller 1
L Output controller 2

P

Profile times —————— Profile running time

— Residual profile running time

~— Max. profile running time 1

— Max. profile running time 2

— Segment running time 1

— Segment running time 2

— Residual segment running time 1
~ Residual segment running time 2
— Max. segment running time 1

~ Max. segment running time 2

Memory capacity

Free segments

controller 1
Seif-optimisation
controller 2

Self-optimisation —[ Self-optimisation
Automatic channel
scrolling

Channel — Controller 1
changeover [ Controller 2

a3



9 OPERATING LEVEL

9.2 Setpoints

Operating level

| Setpoihts o
Process parameters
Profile times |
Memory capacity
Self-optimisation

Automatic
channel scrolling

Channel changeover

Setpoints
No. ' item
O Setpoints
' @ Setpoint 1 controller 1

| Setpoin{ Egc;ntroller 1
1 Setpoint 3 controller 1
Setpoint 4 controller 1 L
Setpoint 2 controller 2 Value range: —1999 to +9999
Setpoint 3 controller 2 .

Setpoint 4 controller 2 factory-set: 0

| 12)
Display Notes
? T e
 SETPOINTS Each of the two controllers can have
3 four setpoints (keyed-in setpoint + 3
extra setpoints). The setpoints are
switched over through logic inputs.
L_:/ Configuration level C2:
Logic functions » ... »
setpoint changeover
controller 1/2
‘ Section 12.3
l_':/ Section 14.1
SETPOINT C1 —




9 OPERATING LEVEL

9.3 Process variables .
‘ ] '"Xnalogue input 1 o
- Operating level — 7 Analogue input 2 Value indication
R I Analogue input 3
J Analogue input 4
~Setpoints
' Process variables © (2]
Profile times
Memory capacity
Self-optimisation Math 1 | Value indication
. Math 2
, Automatic
channel scrolling (3]
- Cnannel changeover Output controller 1 o
T Output controller 2 Value indication
O~ H
Process variables
‘No. Item Display Notes
2 - @  Process variables PROC. VARIABLES Here the different process variables
. are shown on the matrix display.
®  Analogue input 1 ANALOG IN1 Value of the selected analogue input
1—4.
, : s L
- ®  Matt 1 MATH 1 Result of a mathematical operation.
The formulae are entered in the setup
program.
Configuration level C1
Sections 11.7, 16.3, 17.12
4] - Output controller 1 OUTPUT C1

Output in %
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9 OPERATING LEVEL

9.4 Profile times

S —~

| ' i Value indication
| Operating level Profile program time ]

| - U

| : [ |
3 Setpoints Residual profile —— Value indication |

program time

Process variables

Profile times

Max. profile time 1 Value indication

Memory capacity Max. profile time 2 -
3]
Self-optimisation , o T B
Segment time 1 - Value indication
Automatic Segment time 2
channel scrolling ' o
Residual segment time 1 —— Value indication |

Channel changeover

Residual segment time 2

—

- Value indication

Max. segment time 1
Max. segment time 2

6
L .
No. Item Display Notes 1
© Profile program time PTIME - i
S WA . O o
®  Residual profile PREST '
- program time - o -l: e -
T e — (6) |
© ' Max. profile time 1 P-MAXT1 o :6
®  Segment time 1 S-TIMET |
B i - |
© Residual segment S-RESTH1 : i
time 1 | L t
6) f Max. segment time 1 S-MAXT1 W On a 2-channel profile controller
| the indication at @ is based on
Ul i the longest profile program.

46
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9 OPERATING LEVEL

9.5 Memory capacity

Free ségménts J o
Operating level — ~-- Value indication

(1

Setpoints

Process variables
Profile times
Memory capacity

Seif-optimisation

Automatic channel
scrolling

Channel changeover

pd
0o

c | .

Item Display Notes

Total number of the free
(programmable) segments (500 max.)

Free segments

a7



9 OPERATING LEVEL

9.6 Self-optimisation

Operating level | controller 1 ——- Self-optimisation OFF ©

|

Setpoints f ! Self-optimisation ON @

Process variables ;o

Profiie times | Self-optimisation

controller 2 - — Self-optimisation OFF ©

Memory capacity
Self-optimisation @ | 12) ‘ Self-optimisation ON @

Automatic channel
scroliing

Channel changeover -

Explanation:
= mnput a value
= factory setting

Self-optimisation
No. Item Display Notes

@ Self-optimisation TUNE ,
L, Section15.2

®  Self-optimisation TUNE C1 —
controller 1 !

®  Self-optimisation OFF | TUNE C1 OFF — ]

O  Self-optimisation ON
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9 OPERATING LEVEL

9.7 Automatic channel scrolling

j“ ) ) T ] 1
Operating level — ~<{ Value* J
R - Value range: 0 — 9999 N
Setpoints factory-set: O

0 = switched off

| Process variables (10 = 10 sec approx)

Profile times
- Memory capacity
- Self-optimisation

Automatic
channel scrolling @

Channel changeover

Explanation: ‘ T
= input a value |
LI = factory setting

Y

Automatic channel scrolling

‘No. item Display | Notes
i . - el e R
| (1] Automatic channel SCROLLMODE - Input of the time interval between the
scrolling ' automatic display changeover from
controller 1 to controller 2 and vice

versa.
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9 OPERATING LEVEL

9.8 Channel changeover

Operating level
Setpoints
Process variables 1
Protile times
Memory capacity
Self-optimisation

- Automatic
“channel scrolling

Channel changeover

Explanation:
= input a value
[ = factory setting

Channel changeover

— Controller 1

‘ No. Item

Display

Notes

' Controller 2

- @ Channel changeover

SWITCH CHANNEL

The process variables of the controllers
(depending on configuration) are shown
on the front displays. It is possible to
switch over between displaying the
process variables of the two controllers.
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10 PARAMETER LEVEL

10.1 Overview

Parameter sets
controller 1 Parameter set 1 — Controller structure 1
Parameter set 2 — Controller structure 2
Parameter sets Parameter set 3 — Xp1

controller 2 Parameter set 4 — Xp2

- Tv1

— Tv2

=~ Tn1

—Tn2

- Cy1

— Cy2

— Xsh

— Xd1

- Xd2

- TT

— YO

Y

b Y2{ B

— Tk1

- Tk2

= Fcl

— Fc2

lﬂ' Four parameter sets can be stored for
each controller. The changeover is
made through logic inputs.

L, Configuration level C2:
Logic inputs >
Logicinput1 — 5
Section 12.3

;{/ Section 14.3

[@' Except for Y2, Fc2, all parameters with
the index 2 (e.g. Xp2, Tv2) are relevant
only for a double-setpoint controller
(second output)
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10 PARAMETER LEVEL

10.2 Parameter set

Parameter 5 Display Value range Factory Explanation
setting
Controller STRUCTURE 1 | PRI, PD, Pl, PID PID ‘ The controller structure can be
structure . switched between P, 1, PD, Pl and
" PID structure. {Structure 2 refers to
S ‘the second output on a double-
STRUCTURE2 |P l, PD,PI,PID |PID setpoint controlier)
] .
Proportional ‘ PROPBD XP1 0— 9999 dlgnt 0 digit  Value of the proportional band.
band With Xp1, 2 = 0 the controller
- PROPBD XP2 0 — 9999 digit 0 digit ~structure is ineffective!
Denvative time DERIV TV1 0 — 9999 sec 80 sec Influences the derivative component
= of the controller output signal.
DERIVTV2 0 — 9999 sec 80 sec
Reset time RESET TN1 0—9999sec | 350sec Influences the integral component of
‘ the controller output signal.
it RESET TN2 0—9999sec | 350 sec
Switching cycle | CYCLE CY1 0 — 9999 sec 20 sec  In the case of a switching output the
time: switching cycle time should be
selected so that the energy supplied
N - : ~ to the process is virtually continuous
CYCLE CY2 0 — 9999 sec 20 sec  While the switching element is not
stressed excessively.
Cortact spacing ‘ CT SEP XSH 0 — 999 digit O digit  Spacing between the two control
1 contacts on double-setpoint
| o »» controllers and modulating
controllers.
Switching ' DIFF XD1 | 0— 999 d|g|t 1 digit  Differential on switching controllers
differential » - T e e ————— for Xp = 0.
DIFF XD2 e 0= 999 digit 1 digit
Stroke time STRTIMTT i 5 -— 3000 sec 60 sec  Actual stroke time range of the
i control valve on modulating
| ! controllers.
R | _ o
Working point 1 WORKPT YO -100 to +100 % 0% Output on P and PD controllers
| | {y=Y0atx=w).
Output limit ‘ STR LIM Y1 0 —100% 100 % High output limit.
3 STR LlM Y2 ~100 to +100% -100 % Low output limit.
Minimum relay | TIME REL1 0— 60sec O sec  Limit of switching frequency in the
ON time T e e e ————— case of switching outputs.
; TIME REL2 0 — 60sec 0 sec
Fuzzvintensity — FZ INT FC1 0—100 % 0 % Intensity of the fuzzy signal added to
controlier output to improve control
quality. i
o i
Fuzzy parameter | FZ PAR FC2 . 0—100 % 30 % Influence on the controller
adjustment | parameters through activated fuzzy
module to improve contro! quality.




11 CONFIGURATION LEVEL C1

11.1 Overview

Controllers -———————— Controller type . "o
controfler 1 + 2

— Time constant for control
loop monitoring
controller 1 + 2

Limit comparators — - —— Limit comparator 1 —-8 ~ Function
— Action
- Differential
- Limit
- Function on overrange
or underrange
Inputs -—- --- - - — Input function ———————I[nputs controller 1 + 2 Process value
External setpoint
- Stroke retransmission
‘ - Additive disturbance
| - Multiplying disturbance
|
= Inputs of Ik process value
limit comparators 1 —8 L Ik setpoint
Inpat type Analogue input 1 —4 —— Transducer
} I~ Linearisation
Sy - Process value correction
“w~ v - Constant cold junction
temperature
— External cold junction
temperature
— Heater current monitoring
o — Display start
— Display end
- Range start
- Range end
- Filter time constant
Outputs - - -+ —— Output 1 — 4 —— Function
Qutput signal
Zero
Full scale
Output signal on
overrange/underrange
External relay module - —— External output 1 — 8 EE— Function
Function on
overrange/underrange
Special functions —~——— Prciile controller — —————— Re-start
- Profile start

- Setpoint profile form
- Time/gradient programming
— Controller function if

profile program not available
- Operating mode autb/manual
on tolerance signalling
— Function operation —T Controller 1 + 2

Limit comparator 1 — 8

- Process value deviation
- Profile program end time

L Delete profile program "
- Manual output ———-———————— Manual output
controller 1 + 2
— Self-optimisation —————————— Self-optimisation controller 1 + 2
i— Setpoint limits —————————— Setpoint limits controller 1+2 T Setpoint start
: Setpoint end
— Maths and logics module Math 1 + 2 Function
Variable a
Variable b
Range start
Range end
Logic1+2

i T ety P
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11 CONFIGURATION LEVEL C1

11.2 Controllers

C1

Controllers

Limit comparators

Inputs controller2 @
Qutputs 7
External

relay module

Specal functions

Explanation:
=rput a value

= factory setting

Time constant for
control loop
monitoring
controller 1

Controller mode
controller 1

Controller mode

Time constant for [~
control loop T
monitoring
controller

2]

<

No function

Single-setpoint controller
O (break) function ©

Single-setpoint controller
S (make) function @O

Double-setpoint controller
switching / switching

Double-setpoint controller
falling characteristic /
switching

Double-setpoint controller
switching / rising
characteristic 7]

Double-setpoint controller
falling characteristic /
rising characteristic

Modulating controller €©

motorised actuators

falling characteristic ®
Proportional controller
rising characteristic 2

Proportional controller
with integral driver for

@

Proportional controlier

) *
Value ©

*
Value ™

1 "N2 function™ not possible for controller mode controller 1

Controller functions

factory-set on controller 2

factory-set on controller 1

Value range: 0 — 9999 sec
factory-set: 0 sec
0 sec = switched off

Value range: 0 — 9999 sec
factory-set: 0 sec

0 sec = switched off

O {break) function

Y Xsd
On
Off
——— e
w X

|
|
|

S (make) function Falling characteristic -‘Rising characteristic
v Xsd y| (reverse action) Y (direct action)
On ] | l
Y
with YO = 50 % with YO = 50 %
| Off
‘W X w X w X

Y = control output, w = setpoint, x = process value, Xgq = switching differential




11 CONFIGURATION LEVEL C1

Controller

)  item

. Mbde controllér X

Time constant for
sontrol loop moni-
roring controlier X

Single-setpoint
controfler

0 (break) function
Single-setpoint
controller

5 (make) function
Double-setpoint
zontroller

switching / switching

Double-setpoint
controller

-alling characteristic /

switching

Jouble-setpoint
zontroller
switching/

ising characteristic

Double-setpoint
zontroller

‘alling / rising
characteristic

Display

Notes

CONTROLR MODE CX

Function of controller(s)

- MON TIM CX

Monitors the process value.

An error is recognised if it does not
follow the controller output signal within
a programmed time period.

The time constant must be selected

to suit the control loop.

' {-SETPT FUNCT. O

Relay de-energised for process above
setpoint

" 1-SETPT FUNCT. S

: lielay de-energised for process below
- setpoint

“ V.VQ_-SVETPT S'WITCHG | Two relay or logic outputs

(St

i

2-SETPT FALL/SWG

One analogue output and one relay or
logic output

 2-SETPT SWG/RISG

One relay or logic output and one
analogue output

2-SETPT FALL/RISG

Two analogue outputs

le/lmandQ

Modulating controller

MODULATING

“roportional
controfler with
ntegral driver for

motorised actuators

Froportional
- controller falling
characteristic
- (reverse action)

ACTUATOR DRIVER

L;l/ Configuration level C1:
Inputs — Function —
Inputs controller 1 + 2 —
Stroke retransmission
Section 11.4

L Sketion 17.7

" PROPCONTR.FALL

Output Y reduces as process value X
increases

Proportional
controller

tising characteristic

(direct action)

- PROPCONTR.RISG

Output Y increases as process value X
increases
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11 CONFIGURATION LEVEL C1

11.3 Limit comparators

Limit comparator 1

C1 ~" 77 Limit comparator 2

Limit comparator 3
Limit comparator 4
Limit comparator 5
Limit comparator 6
Limit comparator 7
Limit comparator 8

g
2]

. Controliers

Limit
- comparators @

inputs
Outputs

External \
relay module

Special functions !

Explanation:
= input a value
= factory setting
Value range: 0 -— 9999 sec
factory-set: 1

Value range: —1999 to +9999 digit
factory-set: Q

Limit comparator functions

Function

Action

Switching differential ©
Limit

Function on overrange /
underrange

No function

k1

k2

1k3

(k4

k5

' 1k6

K7

k8

Absolute

@elative

i Value”

[
— Valu_g* o

Relay de-energised

_Relay energised

Dt k2 k3 k4
t On ] { On On On
f | AL : ! Al T A AL |
>4 ' 1 -y
B 1 ; :
Xsa |i | | Xsa | | Xsq l Xsq '
j . ! — ; —] i I ]
f ; | i — | |
W X w X w X W
k5 k6 k7 k8
i Or On On On
! | AL m
l r )
: I Xsq l Xsq Xsq Sa
L | l
w X w x Al X AL

AL = Iiimiirt',‘ Ksq = switching differential, w = setpoint, x = process value




11 CONFIGURATION LEVEL C1

Limit comparators

@

o ® ® O

. ltem

- Limit comparators

© Switching differential

Display

Notes

LIMIT COMPARATOR
Limut comparator 1 LIM.COMPARATOR 1
Function

DIFFERENTIAL

¢ Function on over- RANGE FUNC
- range / underrange
Absoiute r ABSOLUTE
|

Fewative

i RELATIVE .

When a limit comparator is switched to an
output, the output setting-“Function on
overrange/underrange” has priority.

by - Section 115,116

LIMCOMP FUNCTION

i1
i

P

L Section 19.2

The settings “absolute” and “relative”
determine the action of the limit
comparators for an alteration of the limit
(AL) or in the (limit comparator) setpoint.

Absolute:
At the time of the alteration the limit
comparator acts according to its function.

Relative:
The limit comparator is in the OFF status.
- 1f an alteration of the limit or of the (limit
comparator) setpoint would cause the
limit comparator to switch ON, this
reaction is suppressed. This status is
~retained until the (limit comparator)
actual value has moved away from the
switch-on region (grey area).

Example:
Monitoring the (controller) process value
x with k4. Setpoint alteration wy — w2

a) Initial status

ON

OFF

b) Status at the time of the alteration.
The limit comparator remains on OFF
although the process value is within
the switch-on region

ON

OFF

|

|

|

i
b d W
¢) Control stabilised

The limit comparator again operates
according to its function

ON

|
i
|
|
Wy =X
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11 CONFIGURATION LEVEL C1

11.4 Inputs

: _
‘ ] - | Inputs i L] -
C1 | 1 Function controller 1 h Process value Analogue input 1
: e \
Controllers Inputs J Analogue input 2
| controller2 ! ,
| Limit ; g Analogue input 3
‘ ¢ i i
- comparators x ; Analogue input 4
. Inputs Math 1
+ Outputs Math 2
Exterral i
relay module External o o funct
Special functions | setpoint o function
1 Stroke .
retransmission @ Analogue input 1
Additive Analogue input 2
_ disturbance © )
Explanation: Analogue input 3
Multiplying .
= Input a value disturbance (4) Analogue input 4
- I = factory setting Math 1
; Math 2
inputs o
‘No. item Display Notes ‘
- @ External setpoint | EXT SETPOINT An external setpoint is input via an

Stroke
retransmission

STROKE RETRANSM.

analogue input or a maths function.
The external setpoint corresponds to
setpoint 1 at the operating level.

L__l/ Configuration level C1:
Controllers — Controller mode —
Function — Controller with integral
driver far motorised actuators
Section 17.7

Additive
disturbance

ADD. DISTURBANCE

l__:/ Section 17.8

Multiplying
disturbance

MULT.DISTURBANCE

C oy
ol

[@" Not available on

modulating controller

[~ Section 17.9




11 CONFIGURATION LEVEL C1

o
o

Inputs

C1 4 Function +——1 Inputs

. ‘ limit
Contralie s comparator 1
Lt Inputs
comparaton limit

. comparator 2
Inputs
In

Qutpute Iirrﬁ)ittjts

Exierme: | comparator 3

relay madue

Spucia !

HAASIOIAE

Explanation:

-

et avalus

aciury setting

Inputs
| limit
o comparator 4

' inputs
" limit
comparator 5

Ik process value @

Tk Sétpdint (3]

L COnran controllers the display shows the rafi(_) setpc;rﬁ

Inputs
No. [tem
1) | Inputs

limut comparator 1
A FProcess value
13 Sepoint
O  Ramp end

controller 1

Analogue input 1

Analogue input 2

Analogue input 3
Analogue input 4
Math 1

Math 2

Setpoint controller 1|
Setpoint controller 2

Ramp end

controller 1 Qo
! Ramp end
_controller2’ @

Output controller 1

Output controller2

" Inputs . —— Analogue input 1
' limit a — |
* comparator 6 Analogue input 2
Inputs Analogue input 3
limit ;
comparator 7 Analogue input 4
Math 1 .
Inputs Math 2
limit Setpoint controller 1
comparator 8 p
| Setpoint controller 2
(1] Ramp end
controller 1’ (4]
Ramp end
controller 2 4]
Output controller 1|
- - Output controller 2
Display Notes t
INPUTS LCH —
LC ACTUAL VALUE —
LC SETTING —
RAMP END C1 —
- ]
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11 CONFIGURATION LEVEL C1

Inputs

c1

Controllers

Limit
comparators

Inputs
Outputs

External
relay module

Special functions

Explanation:

*

i

input a value

= factory setting

1 Factory setting on
anaiogue input 2 — 4

2. Factory setting on
analogue input 1

Analogue
input 1

Analogue
input 2
Analogue
input 3

Analogue
input 4

L

Value range: —1999 to +9999
factory-set: 0

Value range: 0 — 100
factory-set: 50

Value range: -1999 to +9999
factory-set: 0

Value range: —1999 to +9999
factory-set: 100

Value range: —1999 to +9999
factory-set: -1999

Value range: —1999 to +9999
factory-set: 9999

Value range: 0 — 100 sec
factory-set: 0.15 sec

—— Transducer

Linearisation

Process value
correction

temperature

External cold junction
temperature

Heater current
monitoring

Display start
Display end
Range start

Range end

Filter time constant

L

(1

Constant cold junction

— No function’
Resistance thermometer?

Thermocouple
internal cold junction

Thermocouple
external cold junction

Thermocouple
constant cold junction

Resistance transmitter

0—50mV
0— 1V
0—10V
0—20mA
10— 50 mV
02—1V
2—10V
| 4—20mA

R I e

RS AR e A e

T

R

—— Linear

Pt 100

Fe-Con J
NiCr-Con E
NiCr-Ni K
NiCrSi-NiSi N
Cu-ConT
Pt30Rh-Pt6Rh B
Pt13Rh-Pt R
Pt10Rh-Pt S
Cu-Con U
Fe-Con L
Customized linearisation 1

Customized linearisation 2

—— Value* _

Value* —

— Analogue input 1
Analogue input 2
Analogue input 3
Analogue input 4

No function
Output 1
Qutput 2
Output 3
| Output 4

*
Value

*
Value

—{ Value*

*
Value

*
Value

L R
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11 CONFIGURATION LEVEL C1

Notes

Using the process value correction
a measured value can be corrected
upwards or downwards by a certain
amount.

Examples:

measured offset indicated
value value
2947 +0.3 295.0
295.3 -0.3 295.0

The controller uses the
corrected (= indicated) value
for its calculation .

This value does not correspond
to the actually measured value.
With inappropriate use it is
possible to produce prohibited
values of the controlier output.

g

Temperature of the cold junction
thermostat.

Inputs

No. item iDisplay

© Process value OFFSET
correction

@ Constant cold CJ TEMP.
junction temperature

© External cold EXT.CJ TEMP.

junction temperature |

Measurement of cold junction
temperature with a temperature probe.

@ Heater current
monitoring

' HEATER CURNT MON

The heater current is evaluated using

a current transformer with a standard
output signal; it can be monitored by
linking the analogue input to a limit
comparator.

The measurement is always made when
the heating contact is closed.

The measured value is retained until

the next measurement.
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11 CONFIGURATION LEVEL C1

Inputs
;Ndjwltem Display Notes
| On transducers with standard signal and
@ | Display start DISPLSTART also on resistance transmitters an indicated
value is assigned to the actual signal,
‘ example: 0 — 20 mA = 0 — 1500 °C.
® Display end DISPL.END The actual signal can go 20% above or
j below its range without initiating an alarm.
@ Range start RANGESTART The measuring range of the transducers
: can be restricted for monitoring. Going
above or below the limits (range start,
range end) results in an alarm.
Example:
Pt 100 (measuring range: —200 to +850 °C)
An alarm message is required outside the
range 15 to 200 °C.
— range start: 15
range end: 200
- Range end RANGE END
- Filter time constant FILTER TIM To adjust the digital input filter to
disturbances in the input signal.
{® Resistance RESISTANCE Pt 100 resistance thermometer in
' thermometer 2-wire or 3-wire circuit.
® Thermocouple TC INTERNAL CJ Determining the cold junction temperature
internal cold junction using an internal Pt 100. The cold junction
is at the terminals on the back panel.
® Thermocouple TC EXTERNAL CJ Measurement of the cold junction
external cold junction temperature using a temperature probe.
® Thermocouple TC CONSTANT CJ | Maintaining a constant cold junction
constant cold junction ' temperature using an external cold
junction thermostat.
® Resistance RETRANSMITTER | Potentiometer with 3-wire connection
transmitter (100 Q min, 10 kQ max.)
® Customized SPECIAL LIN.1 20 calibration points max.

linearisation 1

OnJI(avaiIable with setup program.
[~ Description see Online-Help
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11 CONFIGURATION LEVEL C1

11.5 Outputs

c1

Controliar:

~imit
comparatirs

inputs
Outputs

Exterra
relay modue

Special "unctions

Expianatiy
= npus - value
. =tacion zet

< Factory-s2 " output 7 —
3 Factory-s2t 7 output
©NOT O oLt T

Output 1

e

= Qutput 2 _‘

i Output 3
Output 4

T Alwavs swicng outp ! ‘

Function

‘— No function?

Output 1 controlier 13

Output 2 controller 1

Output 1 controlier 2

Output 2 controller 2

Output limit comparator 1

Output limit comparator 2

Output limit comparator 3

Output limit comparator 4

Output limit comparator 5

Output limit comparator 6

Qutput limit comparator 7

Output limit comparator 8

Operating contact 1

Operating contact 2

Operating contact 3

Operating contact 4

Operating contact 5

Operating contact 6

Operating contact 7

Operating contact 8

Profile end signal

(2]

Tolerance signal

13

Logic 1

Logic 2

(not on output 2)

Math 14

Math 24

Analogue input 14

Analogue input 24

Analogue input 3*

Analogue input 4*

Setpoint controller 14

Setpoint controller 24

Deviation controller 14

Deviation controlier 24

N I
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11 CONFIGURATION LEVEL C1

Outputs
No. Item Display Notes
@ Function OUTPUT FUNCTION | —

@ Profile end signal

PROGRAM END SIG

Output signals the end of the profile
program (profile 1 and 2).
The signal duration can be programmed.

|_'l/ Section 11.7 (profile controller)

®© Tolerance signal

- TOLERAN.BAND SIG

Output signals above or below tolerance
limits. The tolerances can be defined
separately for each segment of a profile
program (profile program editor).

64



11 CONFIGURATION LEVEL C1

Outputs

C1

Controlle:

Limit
comparat e

inputs
Outputs

Externai
relay mocuie

Specia :ncuons

Explanation

v

=P s

Vil e

1 = facters setting

NoLen zonrohe:
outprit

Outputs
No, | ltem
QO Signa
e rZefz;

©® Fu scae

o

— Qupdserd @~ o—tov
Output 2° I 2—10V
Output 3 -10/0/+10V
Output 4 0—20mA
4 —20 mA
—20/0/+20 mA
Zero (not on output 2) (2] —{ value™ .
Value range: —1999 to +9999
factory set: 0
Full scale ——{ Value®
(not on output 2) v range: 1999 to +9999 digit
factory=set: 100
Output signal on overrang | Value™ -
or underrange’ %) —1Va|ue range: 0 — 100 %
factory-set: 0%
101: the true output signal
is output
;, 0: relay de-energised
] 100: relay energised
. Display Notes

- OUTPUT SIGNAL —

- A range of values is assigned to a physical

. output signal;

e.g.0—20mA =150 — 500 °C
‘ [@- Control output on proportional

i controllers with rising characteristic
(direct action):

Zero = 0

full scale: —100

@  Cuiput signal on ‘ RANGE FUNC

overrange or
unoerrange

The output carries a defined signal.

[@" if the output is a controller output,
the controller switches over to

manual operation and outputs

a defined control output.

65




11 CONFIGURATION LEVEL C1

11.6 External relay module

C1 I

Cortrollers
_imit
comparators

inputs
Qutputs

External g
relay module @ |

Special functions

Explanation:
- nput a vaiue
= factory setting

not on controller
outputs

External
output 1 (K5)

External
output 2 (K6)

External
output 3 (K7)

External
output 4 (K8)

External
output 5 (K9)

External
output 6 (K10)

External
output 7 (K11)

External
output 8 (K12)

2]

+—— Function

Function on overrange
or
underrange’

4]

No function

Output 1 controller 1

Output 2 controlier 1

Qutput 1 controlier 2

Qutput 2 controller 2

Output limit comparator 1

Output limit comparator 2

Output limit comparator 3

Output limit comparator 4

Output limit comparator 5

Output limit comparator 6

Output limit comparator 7

Output limit comparator 8

© 0 90 0/9 /0 0/ 60,60 6 06

Operating contact 1

Operating contact 2

Operating contact 3

Operating contact 4

Operating contact 5

Operating contact 6

Operating contact 7

Operating contact 8

Profile end signal

Tolerance signal

Logic 1

Logic 2

Relay de-energised

Relay energised
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11 CONFIGURATION LEVEL C1

External relay module

No. Item i Display Notes
O External relay - RELAY MODULE External relay module ER8 with eight relays.
moduie |

:/ Section 16.1

S

@ Exiernaloutput 1 EXTERNAL OUT 1 —

® Function ' OUTPUT FUNCTION | —

O Functionon RANGE FUNC [@- If the external output is a controlier
overrange or : output the controller switches over
underrange f to manual operation and outputs a

defined control output (0 / 100 %)

® Oumput i OUTPUT 1 C1 —

controller 1
@ Oumut limit " OUTPUT LC 1 —

comparator 1

@ “rofile end signal - PROGRAM END SIG | The output signals the end of the profile
| program (profile 1 and 2). The duration of the
signal can be programmed.

[ Section11.7
(profile program editor)

|

® Toierance signal ' TOLERAN.BAND SIG | The output indicates signal above or below
tolerance limits. The tolerances can be

defined separately for each segment of a

profile (profile program editor).
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11 CONFIGURATION LEVEL C1

11.7 Special functions

i ‘ | ‘ ! Limit comparator 8

?———f;rofile !—ﬁ?e-start 0 | Program stop
C1 ' 1 |
i controlier ! -
e % : Continue
Controilers o ‘ Hold
S ‘ i X9
Limit i | 1 | | Cont|.nue Yo
ccmparators | } | Continue at X
nt ‘ . — .
nouts L | Profile start 12 Beginning of profile 1
Qutputs ‘ ‘ i Start at process value }
| |
External ‘ ,
-elay module || ‘ i Setpoint profile L JLSetpomt ramp
| | form © | Setpoint step
Special ‘ ‘ Lo
function ! i -
e : ‘ ‘ Time/gradient ‘r Time
_ ‘ | programming Gradient
Explanation | \ “ L
| H '
. ‘ \ w
= inputa value | ! | :
_ i ‘ ! Controller function | Inactive
o = tactory setting ! ‘ it profile program Active
| ‘ “ not avaitable
‘ ‘ Operating mode Inactive
\ | auto/manual on :
! | tolerance | Active
‘ | ‘ signalling (6
| o -
I | ! Function j .
} \ selecion — Controller 1 —— Always active
i | ‘ Controller 2 Programmer mode
* \ | | i Limit comparator 1 Operating contact 1
| | . S
‘ ! \ ‘ ‘ Limit comparator 2 | Operating contact 2
| 1. | 1 i Limit comparator 3 _Operating contact 3
| ! ‘ ‘ ‘ Limit comparator 4 Operating contact 4
‘ ’ | Limit comparator 5 Operating contact 5
| f——
" \ | | Limit comparator 6 | Operating contact 6
| i \ ‘ ]‘ Limit comparator 7 Operating‘contact 7

| Operating contact 8

, Process value
| deviation

[ Value *

t

Value range: 0 — 100
factory-set: 10

: Profile program
‘ end time

I
— Value

Value range:
0 — 9999 sec

factory-set:0 sec

\ program number
| |

‘ Delete profile '——‘ Profile program ?———1 Value *

Value range: -1 to +24

factory-set: 99

68



11 CONFIGURATION LEVEL C1

Special functions

o T ]
No. ltem - Display | Notes [
L e |
‘ !
@ PRe-star ' RESTART ” Action of controller on supply failure
| I__:/ Section 19.5 ’
f H— Process value deviation (= X %) |
| |
- ‘
@ Frofie start ' PROGRAM START \ Start conditions for the start of profile
‘ programs:
‘ — Beginning of profile
' Profile program starts with the
| programmed setpoint of segment AOO ‘
- — Start at process value ‘
The current process vaiue is taken as |
the first setpoint.
® Setpoint - SETP SELECTION
orofile form
Setpoint ramp: ‘
w
A00 AO01 1

Setpoint step: ’

Y aco | Ao }
|




11 CONFIGURATION LEVEL C1

Special functions

No. Item

Display

Notes

O Time/gradient
programming

TIME/GRAD-PROGR

This determines how segments are
programmed when creating profile
programs (profile program editor):
— time

setpoint/segment time

— gradient
setpoint/gradient

©® | Controller function
if profile program
not available

CTR FCT W/O PRG

inactive:
controller switches off all outputs

active:

controller controls to the setpoint

of the basic status

(can only be selected via setup program).

® Operating mode
auto/manual on
tolerance signal

TOL. AUTOHAND

If the process value goes beyond the
defined tolerance band, the profile
controller changes to the auto-manual
operating mode. When the process value
returns to within the tolerances, the profile
program continues.

@ Function selection

MON.FUNCTION

This defines when controllers and limit
] comparators are active.

| Programmer mode:

active only in operating mode auto

Operating contact:
| active only when operating contact is ON

©®© Process value
. deviation

[ S

DEVIATION

|
[
|

' Relevant for re-start (continue X %)

© Profile program
end time

ENDTIME

Duration of profile end signal at outputs.

@ Delete profile
program

|
1

DELETE PROGRAM

0 — 24 = delete the corresponding profile
program
-1 = delete all profile programs
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11 CONFIGURATION LEVEL C1

Special functions

C1

Controliers

Limit
comparators

Inpute
Outputs

Externa
relay moauis

Special
functions

Explanation

= npata vawe

U= iactory setting

No. ltemr

0 Manual output

belf optlmlsatlor

Setpomt limits

Conmroller 1

Setp oInt start

4]
@ ” t)c>ntroller 1
°
7]

Setp’)ﬂm enc

- Manual output 1—" Controller 1 7’ Value™ —’
(1] ‘ Controller 2 Value range: ‘—100 to +1OO %
; facmry—set: 101% .
101: the control output
before switch-over
is retained
- Self-optimisation  —— Controller 1 Iinhibited
124 Controller 2 ‘Netmbxbutad
. Setpoint limits Setpoint *
; o | Controlier 1 start 16 Value
Controller 2 Value range -1 999 to +9999
iacta;ysar Q
Setpoint @ ——‘l&xlue*
end
Value range: —1999 to +9999
digit
| Display Notes

“ MANUAL OUTPUT

Value used as actual control output on
changeover to manual operation.

|

~ INHIBIT TUNE
|

Self-optimisation can be inhibited.

} SETPOINT LIMITS

The range of setpoint values can be
restricted here.

| TUNE CH —

-

\ SETPOINT LIM. C1 —

‘ SETF’T STRT

| SETPT END

Limits within which setpoints have to be
specified.
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11 CONFIGURATION LEVEL C1

Special functions

Maths

Ci — and

Controllers
Limit
comparators
inputs

Outputs

External
relay module

Special functions

Explanation:
= input a value

! =-actory setting

logics module

| S

Math 1
Math 2

Logic 1

Logic 2

Function

Variable a

Variable b

Range start

Range end

o

®

t—1 No function

Difference (a - b)

Ratio (a/b)

Humidity (a; b)

i Math formula

6 6 6| 6

—— Analogue input 1

Analogue input 2

Analogue input 3

Analogue input 4

—— Analogue input 1

Anaiogue input 2

Analogue input 3

Analogue input 4

*
| Value

Value range:
—-1999 to +9999

factory-set: —1999

*
Value

Value range:
—1999 to +9999

factory-set: 3999

No function

| Logic formula
|




11 CONFIGURATION LEVEL C1

Special functions

No. Item | Display

Notes

® Range sar RANGESTART

® Range end RANGE END

Setting a range of values for the result of a
mathematical calculation.

An alarm message is produced if the result
is outside this range.

® Difference (a-b) DIFFERENCE (A-B)

[ Sections 16.3, 17.12

Q@ FRato ab) RATIO (A/B)

The control is always referred to variable a.
The maths module forms the ratio of the
values of a and b (a/b) and provides the
setpoint for the controller. The ratio of the
measured values a and b can be called up
and displayed using the function “Math 1”
or “Math 2”.

The required ratio a/b is programmed as
setpoint (ratio setpoint) in the setpoint
setting.

l,@' Math 1 provides the setpoint
for controller 1
Math 2 provides the setpoint
for controller 2

[~ Section17.5

G Huradity (aik) - HUMIDITY

a — dry bulb temperature
b — wet bulb temperature

I_fl) Section 17.6

O Matr rormula - MATH FORMULA

|
@ Log: formuie ' LOGIC FORMULA

Can only be input using the setup program.

[, Sections 16.3, 16.4, 17.12
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12 CONFIGURATION LEVEL C2

12.1 Overview

Display Display controller 1 + 2 Display 1 — 4 —[ Display value
L Decimal point
Display brightness
display 3 + 4

Logic functions —Logic input 1 — 5

— Limit comparator
output1 —8

—Logic1+2

— Operating contact 1 — 8

Cascade controller —— Function

— Start of output conversion

— End of output conversion

Customized ——— Analogue input 1 — 4 T Start value
recalibration End value
Tine-out
Unit
Supply frequency
Real time clock Function
Time
Date
Interface Protocol
— Data format — Parity
Stop bit
Baud rate
~ Instrument address
= Minimum

response time
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12 CONFIGURATION LEVEL C2

12.2 Display
c2

Display
~0gic TUncHC
Cascade corirrolier

Customizec
recalibratior

Time-ou
Jni

Supply tradguecs

Real tmz zicor
intertace
Explanation
13
= DUt & L auue

— =D fetling

I on rato contoliers
the display shows
the ratio setooint

-—— Display

controller 1

Display
controller 2

1

—— Display 1

Display 2

Display value

Decimal point

(1)

—— No function

Process value

Setpoint

Ramp end'

Control deviation

Control output

Analogue input 1

Analogue input 2

Analogue input 3

Analogue input 4

Math 1

Math 2

XXX.X

XX.XX

X XXX

H

Display value

Decimal point

1]

+—— No function

Process value

Setpoint

Ramp end'

Control deviation

Control output

Analogue input 1

Analogue input 2

Analogue input 3

Analogue input 4

Math 1

‘ Math 2

—— XXXX.

XXX X

XX.XX

X XXX
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Display

Cc2
‘Display
Logic functions
Cascade controller

Customized
recalibration

Time-out

Jnit

Supply frequency
Heal time clock

interface

Expianation:

= put a value

U= tactory setting

‘. on ratio controllers
the display shows
the ratio setpoint

— Display
controller 1

Display
controller 2

Display
brightness
display 3 + 4

18]

Display 3

Display 4

—{ Display value

Decimal point

1]

No function

Process value

Setpoint

Ramp end’

Control deviation

Control output

Analogue input 1

Analogue input 2

Analogue input 3

Analogue input 4

Math 1

Math 2

Bargraph display
control output

Bargraph display
control deviation

Bargraph display
profile time

%o o |®

Profile program status

Profile program name (6]

XXX X

XX XX

X XXX

_— Display value

Decimal point

1]

|

YT

No function

Process value

e

Setpoint

Ramp end'

s

Controi deviation

|1

Control output

Analogue input 1

Analogue input 2

s

Analogue input 3

Analogue input 4

Math 1

Math 2

Profile program run time

Residual profile time

Segment time

Residual segment time

0

Operating contacts

Clock time

XXXX

XXX.X

XX XX

X XXX
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12 CONFIGURATION LEVEL C2

Displays
No. !igm 7 _ Display Notes
O Decimal point \ DECIMAL POINT If the value to be displayed can no longer
|

be shown with the programmed decimal
places, the number of decimal places is
automatically reduced.

If the measured value later reduces again,
the number of decimal places is increased
up to the programmed number.

® Bargraph display  BARGRAPH OUTPUT
cortrot output

Single-setpoint controller:

0 % 100 %
r0opoooocooooDaO

Resolution: 2 % / division

Double-setpoint controller:

-100% O 100 %
pooooCODOOD

Resolution: 4 % / division

'© Bargraph display | BARGR. DEVIATION
control deviation .

=50 0 +50
cooooooooaD

Resolution: 2 digit/division

@ Bargraph display | BARGR: PGM TIME
profile time 1

The indication is in percent of the elapsed
profile run time.
Resolution: 2 % / division

Times can not be shown

on display 4.

© Profie program  PROGRAM STATUS

Indication of profile program and segment

~ status number (PXX / AXX).
Profile program PROGRAM NAME Names (16 characters max.) can be
nams assigned to the profile program via the

setup program (accessory). The name of
the current profile program is indicated.

@ Operating contacts - OPER.CONTACTS

The status of the eight operating contacts
is indicated.

Operating contact
12345678
10000000

1=0N, 0=O0FF

© Display brightness . BRIGHTNESS
display 3 + 4 ‘
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12 CONFIGURATION LEVEL C2

12.3 Logic inputs

Display

Logic functions
Cascade controller
Customized
recalibration
Time-out

Unit

Supply frequency

Real time clock

Interface

Explanation:
= input a vaiue

= factory setting

tomnel, LEDs

Logic input 1
Logic input 2
Logic input 3
Logic input 4
Logic input 5

Limit comparator 1 output
Limit comparator 2 output
Limit comparator 3 output
Limit comparator 4 output
Limit comparator 5 output
Limit comparator 6 output
Limit comparator 7 output

Limit comparator 8 output

(2]

Logic 1

Logic 2

Operating contact 1
Operating contact 2
Operating contact 3
Operating contact 4
Operating contact 5
Operating contact 6
Operating contact 7

Operating contact 8

+— No function

Start of self-optimisation
controlier 1

Start of self-optimisation
controller 2

Aborting self-optimisation
controller 1

Aborting self-optimisation
controller 2

Setpoint changeover
controller 1

Setpoint changeover
controller 2

Process value changeover
controller 1

Process value changeover
controller 2

Parameter set switch-over
controller 1

Parameter set switch-over
controller 2

Key inhibit

@9 O © | ® © & © o o o

Parameter and configuration
levels inhibit

Text display

All displays OFF !

Auto / manual changeover

Profile program editor inhibit

Profile program start

Profile program stop

Profile program abort

Fast forward

Text display

® 6 6 6 6 6 & e 6 o
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12 CONFIGURATION LEVEL C2

Logic inputs

No.

(1

(2

®

®© © © © 0 6 © ©

ltem Display \ Notes
ogicinputi ' LOGIC INPUT 1 —

- Mt comparator ‘FoLtput - OUTPUT LC 1 —
Start of self—épt;misation

-

controlier 1

- START TUNE C1

Aporting self-optimisation
controller 1

" ABORT TUNE C1

>etpoint changeover
controlier 1

SETPT SWITCH C1

~rocess value changeover

controller 1

' PROCVAL.SWITCHGC1 |

Farameter set switch-over

controlier 1

PARSET SWITCH CH

koay nhibit

KEYS INHIBIT

~arameter and configuration

isvals inhibit

MENU INHIBIT

PR

Text dispiay

' TEXT DISPLAY

Lo} displays off

DISPLAYS OFF

.

~-ofiie program editor inhibit

216 - manual changeover

AUTO/MAN. SWITCH

PGM INHIBITION

T

otiie program start

' PROGRAM START

Fronie program stop

' PROGRAM STOP

= ohig program abort

ZETTorwarg

| PROGRAM ABORT

| FAST FORWARD |

g program selection

' PROGRAM SELECT.

[ Section 14.1
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12 CONFIGURATION LEVEL C2

12.4 Cascade controller

Funcon |

~n - Function Not activated
e |
! | Activated
Cisoley : ; | | Trim cascade 9 ‘
| L |
~23IC tunctions ‘
ascade controller | Startvalue of 0 ' Value® |
Zustomized ‘ | output conversion ‘ Value range: —1999 to +9999
ecalibration : [
| factory-set: 0
|
Time-cut
i End value of o E Value® ;
=uppy frequency ‘ output conversion Value range: —1999 to +9999
=eal nme lock i ‘ factory-set; 100
merface | ‘
| !
Ixplanation:
= nput 1 value
= ractory setting
ontroller * master controller
Tantroller 2: slave controller
Cascade controiler
No. Iitem - Display Notes
S —— |
O Start value of QUTPUT ST. .
output conversion L_/ Section 17.2
@ Ena value of OUTPUT END
output conversion
® T imcascade | L _~ Section17.3

' TRIM CASCADE

-
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12 CONFIGURATION LEVEL C2

12.5 Customized recalibration

or _._ Analogueinput! ' guartvalue (3] Value™ 1
Analogue input 2 i
Analogue input3 |
Analogue input 4 i Value range: —1999 to +9999
HRI SR r=]
factory-set: 0
R I TR SR (2}
Zasue s conirole
Customized 1 i
recalibratior @ | End value | Value®
T e ‘
i Value range: ~1999 to +9999
|
i factory-set: 1
Sapole T Lsuant -
Soiae by [

EAI S

Lo o=iem o samng

Customized recalibration

. I
No. item ' Display ' Notes
@ _.stomizac - RECALIBRATION [ _ Description on the
“=oalibration : next two pages.

@ meiogue irput X CORRECTION INP1 | —

& tvalue STRT VALUE —
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12 CONFIGURATION LEVEL C2

Customized recalibration

“mrough the analogue inputs of the controller a
signal is processed electronically (conversion,
...) to produce a measured value.
“nis measured vaiue enters into the calculations
of the controller and can be shown on the display

iinearisation

imeasured value = indicated value).

“nig fixed relationship can be modified if re-
quired. i.e. the position and the slope of the
measured value characteristic can be altered.

Procedure:

Apply two measurement points (@ , © )t
the controiler; they should be as far apart as

possible.

At these measurements input the required
indication value (start value, end value) to
the controller. A reference measuring instru-
ment i1s most convenient for determining the

measured values M1 and M2.

Measurement conditions must remain stabie

during programming.

Programming:

*  Move to measurement point @

% input start value S @

— ~  Configuration level C2:
Customized recalibration —
analogue input 1 — 4 - start value

*  Move to measurement point ©

* inputendvalueE @

Configuration level C2:
Customized recalibration —
analogue input 1 — 4 ~ end value

—

o

A
Indicated value
100 ...................................................... '
BO o ;-’-,zy”
g . Measured
: value of
: controller
100
uncorrected characteristic
----- corrected characteristic
A
Indicated value
M2+ A+ 3
E + 9
s +
A=S-Mf
M4 o
Measured
value of
controller
+ t >
M1 M2
uncorrected characteristic

M1 - Measured value 1
M2 - Measured value 2
S - Start value

E End value

A - Offset

corrected characteristic
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12 CONFIGURATION LEVEL C2

E@- '+ recalibration is performed using the
sontrolie” alone (without a measuring
nstrument) the offset A must be taken
nto account when moving to measuring

sont ©

Recaliprauon can be cancelled by programming
the start value and end value to the same value.
This set: *he start value to 0 and the end value
el

Otnerwiss any sunseqguent recalibration is based
on the corrected characteristic.
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12 CONFIGURATION LEVEL C2

12.6 Time-out

Ccz — , l Value™
S”Ir - Value range: 0 — 9999
LGS Unctions 3 factory-set:: 30 (approx. 30 sec)

“ascade controller

_IBlOmIZEn
eaalibratior

Time-out

!
supily requency
~2al time 3 0ck

erace

Expianation
L NpUt s ovalue

= ractory seting
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12 CONFIGURATION LEVEL C2

Degree Celsius

e
we oo e ——— T T T T f
\
Jishia - Degree Fahrenheit
¢ el
assal i€

Explanac:

o
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12 CONFIGURATION LEVEL C2

12.8 Supply frequency

cz - 50 Hz

s1soiav 60 Hz

_auic functions

_ustomized
~azalibraticn

Tire-cut

s

Supply frequency
Hzal time clock

arertace

Zxpianation:
nput o value

_ . factory setting

386

L NPT



12 CONFIGURATION LEVEL C2

12.9 Real time clock

7C27 ' " _ Function (1 ‘h Inactive
Dispray ‘ Active
LOOK funoti i ‘
Cascage srnpote :
Customizas Time o *
reucalibratlc;: ﬁ Value J
Time-0int ‘ Value range: 00:00:00 to 23:59:59
|
|
Lt 1
Supoly tregesnoy \
Rea! time ciock Date ® | value* J
ﬁ |
intertace l
Expianatior
E 2 tel N AUE
s acty 32UNg
No. ltem | Display Notes
@ “~.ncuon - FUNCTION [@" The function of the real time clock
| affects the indication of the
parameters for profile program
start (date/time or delay).
@ Tz - TIME 00:00:00 |Input the clock time in the format hh:mm:ss
[@- The change to summer time
must be made manually.
& Do 24:12:96 |Input the date in the format DD:MM:YY

' DATE

1=

Leap year is allowed for
automatically.
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12 CONFIGURATION LEVEL C2

interface

Cc2 — Protocol

Jisplay
_zgle functions
_ascaoe controller

Zustomized
recatibration

hime-ou! ‘
it
Supply trequency i
Fear time clock

interface 0 ‘

Explanation:

<

=.nput a value

. = factory setting

. Data format

. Instrument
address

- Minimum
i response time

2]

13

| SETUP

Parity

Stop bit

Baud rate

MODBUS

JBUS

——— No parity

Odd parity

Even parity

Null parity

1 Stop bit

: 2 Stop bits

9600 baud

4800 baud

2400 baud

1200 baud

600 baud

300 baud

150 baud

19200 baud

38400 baud

125000 baud

187500 baud

Value™

Value range: 0 — 255
factory-set: 0

Value™

Value range: 0 — 999 msec

factory-set: 0-msec
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12 CONFIGURATION LEVEL C2

No.

0

Notes

I_l/' Section 16.2
i

B 70.3560.2
Interface description

ltem Display
Interace ' INTERFACE
instrument address - INSTR.ADDR

Mintmurm " MIN.TIME

resnonse ime

Minimum time interval from the
interrogation of an instrument in a data
network up to the controller response.

E7 SETUP

)
!T]

The SETUP data format
requires the setting “even parity”
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13 CONFIGURATION LEVEL C3

13.1 Overview

Version

VDN Number
Inputs 3 + 4
Output 1
Qutput 2
Output 3
Output 4

Setup interface
Interface

External relay
module

Data back-up

Number of
controllers

Maths and logics
module

e ©® ©06 Q00000 BOC

Carbon level

No data can be input at this level.
It alters automatically when hardware
or software are changed or retrofitted.

90



13 CONFIGURATION LEVEL C3

Overview
No. Hem
Q@ versir
® VON humber
® npuir i+4d
O Dumat’
@ Sewr interface

interiacs

=xternal relay
moauie

-

3tz DACK-UD

Numper of
controllers

Ma1ing and logics

moddle

Carnon level

| RELAY MODULE

e — T

ADC MODULE 2

OUPUT 1

\ Number of special controller version

|
‘ —
| — Not available

Display ‘l Notes
_ ‘,,4,____,___’____’____‘_—__—,
VERSION g Version number of software
- ‘
VDN-NO

Available

_._/__T,J____f

‘ — Not available

| — Relay
\

| — Analogue output

|
& — Logic output

| — Solid-state relay

”________‘T___————————

- SETUP INTERFACE

. INTERFACE

DATA BACK-UP

B

- CONTROLLERS

- MATHS-LOGICS

— Connected

l
\
| —
|
|

JEN L

| — Not available
| — RS 422/ RS 485 (see label)

l
l

Not connected

{ . Section 16.4

— . Section 16.2

L 4FL [ S SR SR E—

' — Not available

:/\ Section 16.1

l
|
‘ Available
l

| — Loaded
| — Not loaded

Single-channel controller
-channel controller

Available

:
-

l

1 (. Section 16.3

L A*ﬁ____.f’,___l__’—{._————————’*
C-LEVEL CONTR.

— Available

— Not available

— Not available

N




14 BINARY FUNCTIONS

The binary functions are activated through
floating contacts (switches/relay contacts), limit
comparators, operating contacts or logic outputs
tlogics module).

The functions are divided into two groups:

Edge-triggered functions
The binary function responds to the leading
fswitch-on) edge.

The following functions are edge triggered:
-~ start self-optimisation

~ abort self-optimisation

- start profile program

— stop profile program

— abort profile program

Status-operated functions
The binary functions respond to switch-on or
switch-off states.

Floating contact or switching pulse

14.1 Combined binary functions

The functions setpoint changeover, process
value changeover and parameter set switching
are realised by the combination of two operating
vanables (logic inputs, limit comparators, logic
Sutputs (logics module) and operating contacts).

The profile program selection function is realised
through four operating variables.

The selection of operating variables is unre-
stricted. The assignment of the states
21 - 72(Z4) to the operating variables is made

n descending order (see list).

Example:

The changeover of the process value is to
operate through a logic input and the status of
an operating contact.

Z1 — Logic input 1
Z2 — Operating contact 1

g——‘—081

= 1 |

82

[
ON 4
Switch-on | ' Switch-off
edge edge
OFF t>
ON - contact closed
OFF - contact open
Assignment:  status - operating variable
Logic input 1
21 .
Logic input 5
Limit comparator 1
z2 .
Limit comparator 8
Z3 Logic 1
Logic 2
Operating contact 1
z4 .
Operating contact 8
Example: | Logic input 1

——Z1

Operating contact 1

—— 72
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14 BINARY FUNCTIONS

Truth tables

Setpoint Process value Parameter set 22 Z1
Seitpaefzi ot Analogue input 1 Parameter set 1 0 0
profile programmesr
Setwory 2 Analogue input 2 i Parameter set 2 0 1
VSetpcu ! Analogue input 3 | Parameter set 3 1 0
Setnsry - Ar;élogue input 4 Parameter set 4 1 1
0 = zanract open /OFFW ' i 1 = contact ciosed /ON

[@- o switch between two setpoints

‘analogue inputs, parameter sets)
onty one binary function has to be
sonfigured and linked to switches.

:f more than two binary functions are
configured for setpoint changeover
‘process value changeover, parame-
1er set switching), only the first two are
significant (see list).

Program selectior: the first 16 profile programs can be selected through four functions.

_Program ! |

Profilz program O

7 Profile program 1

Profiie program 2

Profiic program 3

=rofiie program

RS

=roflie program

5
=rofiie program 6
“rofns program 7

~rofile program 8

Profiie program S

=rofie program 10

=rofue program 11

Srofue program 12

Srofue program 13

=rofua program 14

Z4 Z3 Z2 Z1
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
N 0 1 0 0
0 1 0 1
- 0 1 1 0
0 1 1 1
""" ) 1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
) 1 1 0 1 B
1 1 1 0
1 1 1 1 J

=rotie program 19

(o)
W
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BINARY FUNCTIONS

14.2 Other functions

Function

Contact closed /ON

Contact open /OFF

Start self-optimisation

Self-optimisation is started

Abort self-optimisation

Self-optimisation is aborted

Key inhibit

Keys are inhibited

Keys are not inhibited

Farameter and configuration
ievels inhibit

Levels are inhibited

Levels are not inhibited

Text display Text is shown on the matrix Displays according to
display. status and configuration
Action according to priority list
> Section 19.3
All displays off Displays are off Displays according to

Action according to priority list

Section 19.3

status and configuration

Auto/manual changeover

Changeover to auto-manual
or manual operating mode

Profile program editor inhibit

Profile program editor is
inhibited

Profile program editor
is not inhibited

Profile start

The selected profile program
(profile start) is started
immediately.

The start day/start time and
delay settings are ineffective.

Profile stop

Changeover to auto-manual
operating mode

Changeover to
auto-manual
operating mode

Fast forward

Profile program continues at
the start of the next segment
(profile 1).

Profile 2 and the operating
contacts are carried along in
synchronism.
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15 OPTIMISATION

Control angineering distinguishes between two
different optimisation criteria: “control” and Y
“disturbance’ Ay

For good control response it is desirable to '
achteve rapid approach of the process value X I
to the setpoint without overshoot. '

Gooa disturbance response involves extensive

b

suppression of process value fluctuations WP ' Ax

caused through external influences on the YA

contro: isop I 4t

Where & control | b - = t
e & contro! ioop can be accurately repre T

sentec in mathematical terms it is possible to

calcuiate the appropriate controller parameters.

Such & mathematical description is only rarely
found 'r Dractice.

Certain orocedures for control loop analysis | Tg/Tu more than 10:  satisfactory control
and for determining controller parameters, as
described below, are therefore employed.

The controllability of the process can be ex-
pressed through the ratio Tg/Tu.

The diagram alongside shows s_chematica_lly the To/Tu less than 3 : difficult to control
behaviou~ of a control loop with saturation in
response ¢ a step change.

Tg/Tu from 10 to 3: just controliable

The foliowing ‘acllities for optimisation are | List of symbols

available: ,
Classical optimisation methods Cy  switching cycle time
S k constant for output steps
> Sectior 15.1 less than 100%
t time
Tg stabilisation time
Tk oscillation period in case of oscillation
Tn reset time
Self-optimisation Tu delay time
Ty derivative time
:> Sectior 18.2 Vmax Mmax. rate of rise
w setpoint
WP inflection point
X process value
Xp proportional band
Improving the control and disturbance Xpk  setting of Xp in case of oscillation
response through fuzzy parameters Xsd  switching differential
~, Xsh  contact spacing
> Sactior 15.3 Y  control output in %

Y1 upper output limit in %
Y2 lower output limit in %
Ay output step in %

At time difference

AX process value difference
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15 OPTIMISATION

15.1 Optimisation method after
Ziegler and Nichols

viany control loops (pressure, flow, level,
~umidity; can be represented mathematically by
- ~ombination of a dead time and a first-order
me constant. Ziegler and Nichols have
{etermined empirical setting criteria for the
sontroller parameters on such control loops.
These settings are particularly suitable for good
disturbance response.

Oscillation method
This method applies to control loops which can
e rendered unstable for a brief period.

.ai For proportional controllers
~ne controller is first operated with the following
settings:

x  set controller to P action

% ser Xpt (and Xpz2) to maximum
%  sercontact spacing Xsh to O
*

siowly reduce Xpt (and Xp2) to find the
stability limit at which the process value
performs oscillations of constant amplitude

KXok = setting of Xp

T = oscillation period

The controller parameters for the different con-
rroller structures can be calculated according to

the tabie alongside.

{b) For switching controllers
It is possible to achieve roughly similar satisfac-
tory results through the following procedure:

*  Set Xp1 (and Xp2), the switching differential
X34 and the contact spacing to 0.

Compared with proportional controllers there is
-oughiy twice the oscillation amplitude. By divid-
ing the value of the oscillation amplitude by two
it is possible to use the above formulae to calcu-
late the parameters for a PID structure.

\ oscillation amplitude
<[‘k = 2

The switching cycle time Cy should then be set
according to the following equation:

Cy = Tk/12 approx.
 after stabilisation there remain permanent
srocess value oscillations in synchronism with

the switcning action it is recommended to reduce
Cy further.

x* Xp < ka
W —
~t
Xh
X, > Xox
v —--
ot
X
Xp = Xox
-J-3-x+1— Amplitude
Ty
- J
' Controller structure ‘ Setting |
— — - ‘
P X = oXZ% |
‘ | ' 1
Tn = 085 Tk |
e |
| X, = Kok \
 PID [P 06 %
' Tn = 0.5 Tk |
Ty = 012 Tk g
_ 1 -
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15 OPTIMISATION

Recording the control loop step response

In thie method the response of the control loop Y
to & ster change in control output is recorded. It

Ay

is advisable to carry out this testin the neighbour-
hood of the intended working range; it can not be
assumec that the control loop exhibits a similar
benavicur in other regions.

¥  Record the orocess value using a pen

ranorder

¥  Frocuce an output step Ay

imanual operation)

% eave the recorder switched on at least

07 enough until the point of inflection is

[

nassed and the rate of rise of the process | Controller Setting
vare decreases again. - structure
* D{aw the tangent through the point of P ' Xp = Vmax* Tu*k
infizcuon W2 - |
¥  Cacuiate viay = AX/AL } P Xp = 1.2¢Vmax*Tu*k
X Readoff T | Tn = 33Ty
¥  Cacuate the constant k: PID Xp = 0.83 % Vmax ® Tusk
i SRS ‘ | Th = 2Ty
Ave 100 ¢ TV ~ O.S‘Tu

(« & a correction factor for output steps
witir: the output limits Y4 and Y2)

*  Insen the value obtained from the diagram
inte: the formulae and calculate the control-
= narametears,

n particular during alterations of the
sontrolier parameters it is possible to
-each conditions which must not be
aliowed to appear during normal op-
sratior

ﬁ Juring the optimisation procedure and

15 acvisable to monitor the process
continuously during optimisation in
sraer 1o avoid consequential damage.
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15 OPTIMISATION

15.2 Seif-optimisation

“ne seif-optimisation function (SO) is purely
1 software function and is incorporated in the
mantrolle-,

5 employs a special procedure to analyse the
‘esponse of the control loop to steps in control
sutput. Using the control loop response (process
;alue) an extensive computing algorithm deter-
mines the controller parameters for a PID
sontroller and stores them. If a double-setpoint
controller has to be optimised the algorithm
determines two separate proportional bands
Ko1 anc Xpz). In case of a switching double-
setpoint controller the switching cycle time Cy2
: alsc calculated. The SO procedure can be
‘epeatec as often as desired.

i@‘ 50 can be activated by keys, logic
inputs or menu settings. In case of
cascade control, the controller of the
inner control loop must be optimised
first.

=C operates according to two different proce-
dures which are selected automatically depend-
ing on the dynamic state of the process value and
its distance from the setpoint at the start of SO.
=G can be performed starting from any dynamic
sourse of the process value.

1 process value and setpoint are far apart when
=C s activated, a switching line is determined
and the controlled value is made to perform a
torced oscillation about this line during the self-
optimisation procedure.

The switching line is selected so that the process
value preferably does not go beyond the set-
point. If there is only a small control deviation
petween setpoint and process value, e.g. when
the control ioop has stabilised, an enforced os-
cillation s oroduced about the setpoint.

Jsing the recorded process loop data the calcu-
latnon aetermines the controller parameters T,
T, Xot1. Xp2, Cy1, Cy2 and also the optimum filter
‘ime constant for this control loop for filtering the
process value. The fuzzy parameters Fcl and
Fc2 are set to their base values. SO is then
successiully concluded.

E@- If after stabilisation a switching con-
troller exhibits permanent process
value oscillations in synchronism with
the switching action it is recom-
mended to reduce Cy further.

Self-optimisation

~~F

l Start
1

PID Identification
controller of the —
settings control loop
w Control
Controller loop
X - Y
X | ?tar‘t of SO

Switching
line

X
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15 OPTIMISATION

15.3 Fuzzy parameters

in addinon to the algorithms for the various con-
trolier structures the controlier software also
includes & fuzzv module. This can be used to
improve both the control and the disturbance
response of the controlier.

Wher: supplied, and also after self-optimisation,
the tuzzv parameters are set to Fc1 = 0 and

Foo= 20

The iuzzv moaule car be activated at any time

Dy setting > 0

setting Fc2 = 30 is suitable for many appli-
ne optimum setting can be determined
t

witt 1n= aid of the table at the bottom right.

Wnsr iz TuZzy module is activated the control
output + 15 mace up of the controller output and
the outour signa of the fuzzy module. The
parameier Fct getermines the intensity of the
fuzzy signal

Fois fuzzy module not activated

O .= 10C  fuzzy module is activated

If the uzzy module activated by Fc1 makes
corrections to the control output vy the resettime
T 13 irtuenced during the correction.

Tre pa-ameter Fc2 is used to adjust the degree
o' influencing tha reset time Th.

o influence on Ty
. 0% infiluence on Th

T
f\‘“\

LT

[@- i the fuzzy module is inactivated
et = 0) there is no influence
“rrough Fe2.
Tng action and sensitivity of the fuzzy

narameters depend very largely onthe
arocess being controlled.

Tha influence is greater in the case of
aroportional controllers than with
switching controllers.

» P
w {(w—Xx) Y
—O0— g ¥

> |
4
Fuzzy —LEe2
d module
> dif "L Fci
2 Disturbance
: t
|
|
[
l
 Disturbance reponse
t without fuzzy logic
i
! /—\ .
N Y2 t
|
!
i Disturbance response at
! Fc1>0,Fe2 =30
{
w ~——— t
i
!
!
i Disturbance response at
| Fel>0, Fe2 > 30
!
]
w H S t
T{\/
|

- Action | Response

" Fc1 T  disturbance amplitude reduced,

i : stabilisation time increased
Fci | | disturbance amplitude increased,

stabilisation time reduced
Fc2 T | stabilisation time reduced
Fc2 |

stabilisation time increased
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15 OPTIMISATION

15.4 Checking the optimisation

“he optimum adjustment of the controller to the
arocess can be checked by recording a start-up
~itn the control loop closed.

“he diagrams below indicate possible incorrect
adjustments and the corrections required. The
sontrol response of a third-order control loop
tor a PID controller is shown as example. The
srocedure for adjusting the controller parame-
-ers can. however, also be applied to other con-
ot loops.

X
N //\\/A w
/ T,, T, too small X, too small
o/
Z
- t | t
x ) 1r X
1
| |
"l \ w T
f /
/ T,, T, too large l X, too large
|
. t T
| x
w
optimum adjustment
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16 EXTRA CODES AND ACCESSORIES

16.1 External relay module ER8

Through the use of the external relay module The connection between controller and relay
ERS a turther eight switched outputs can be module is made through a serial interface.

addsc ¢ e controller. The extemal relay outputs 1 — 8 correspond to
The foliowing tunctions can be assigned to the the contacts K5 — K12.
outputs

— controlisr outputs
— fime comparators
- logie mkages

SEIEaE

Power K5 K6 K7

-
28

L
0
0 05
g

@ 1e |19 |9
oo o
558 | 588 |Akd |5kE

=
-
o
=

OeZE! m
Q-
O 1

97 {9899

OK1OK2

dIHS =
N2350) c

BENERE] &4

(=) & @ &) (V) )
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16 EXTRA CODES AND ACCESSORIES

16.2 RS422/RS485 interface

Using the interface the controller can be inte-
grated into a data network. The following appli-
cations can be realised, for example:

-- visualising the process
- system control
- generating reports

The bus system is designed on the master-slave
principle. A master computer can address up
o 31 controllers and instruments (slaves). The
nterface is a serial interface to the RS422 or
RS485 standard.

The following data protocols are available:

- MODbus protocol
— Jbus protocol
- SETUP protocol

S5  Interface description B 70.3560.2

IR
P
i)

jofeleluipute]

c2CcCol
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16 EXTRA CODES AND ACCESSORIES

16.3 Maths and logics module

The maths moduie processes real and Boolean
values The starting point is a real value.

The togics module processes Boolean values.
The starting points are Boolean values.

The sampiing time of the controlier may be
extended depending on the extent of the calcu-
latione

The settngs “difference”, “ratio” and “humidity”
represent he standard formulae for the corre-
sponding controller types.

The parameters “variable a” and “variable b”

provide te appropriate input values for these
formuias

.!_J\\ -

— Sectons 17.4,17.5,17.6

16.3.1 Math formuia

The matrs module permits linking various ana-
logue and Boolean inputs through a mathemati-
cai formuiz.

A formuia can be specified for each of the two
output vailues (Math 1/2).

Formula nput:

~ The tormula chain consists of ASCII
cnaracters and has a maximum length
ot 7(: characters,

- Tnz formula can be input only in the setup

program

~ The formulae can be input freely according
1o e ssual mathematical rules.

~ 3pace characters can be inserted in the
rormula chain without restriction.
There must be no space character within
‘unctic~ designations, names of variables,

=nd constants.

Tt

If the 1ormuia chain contains an error, an error

thz cu-zor s positioned on the error.

Analogue inputs
___—____———>

Setpoints

Ramp end values
-

Control output

Logic

Lk outputs

Operating contacts
PR S =

Logic inputs

Lk outputs

Operating contacts
4>

ﬁDif'ference (a-b)
Ratio (a/b)
Humidity (a;b)

Math formula

Logic formula

Math 1
-

Math 2

Logic 2
___.>

Example:

Math formula

Formula 1:

(AINT+AIN2+AIN3)/3

Formula 2:

30*SQRT(AINT)
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16 EXTRA CODES AND ACCESSORIES

Mathematical signs and functions

Priority ‘ Mathematical sign/function

Note

nigh ()

Brackets

SQRT, MIN, MAX, LOG, LN, SIN, COS, TAN, ABS, EXP

Functions

I

Exponent (x¥)

4, - Sign
* Multiplication, division
‘oW +, - ; Addition, subtraction
Variables
Viérrwirab?ﬂa;r;;me Note
A\IN1 br E1 analogue input 1
AlNQor E2 N analogue input 2
AINS or E3~ analogue input 3 |
A\IN4 orrEZ“ analogue input 4
WR1 - Setpoint controller 1
WRQ o Setpoint controller 2
\NE1 o Ramp end point controller 1
WEé - ! Ramp end point controller 2 !
V1 - Control output controller 1
V2 . Control output controller 2
W12 - Setpoint 2 controller 1 (operating level) '
W13 - Setpoint 3 controller 1 (operating level)
W14 - Setpoint 4 controller 1 (operating level)
\N22 - Setpoint 2 controller 2 (operating level) l
W23 - Setpoint 3 controller 2 (operating level) |
W24 - Setpoint 4 controller 2 (operating level)
LK1 - Output limit comparator 1
LK8 | butput limit comparator 8
SK1 - | Operating contact 1
SK8 bperating contact 8
R ' Logic 1
-2 ' Logic 2
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16 EXTRA CODES AND ACCESSORIES

Syntax

-

SQRT &

MIN(2~ az .

MAX &~

w

LNz

SILVE!

m

m
(N

T3

| Function

Square root of a

- Examples: SQRT(AIN2)

SQRT(13.5 + AIN3)

~Returns the smallest value of a series of arguments

Examples: MIN(3.4, 7) (returns the value 3.4)
MIN(AIN1, AIN2, AINS, 0.1)

Returns the largest value of a series of arguments

Examples: MAX(3.4, 7) (returns the value 7)
MAX(AIN1, AIN3, AIN3, 0.1+AIN4)

5 Logarithm to base 10

Examples: LOG(1000) (returns the value 3)
LOG(AIN1/100)

Logarithm to base e

Examples: LN(2.71828128) (returns the value 1)

LN(AIN1/100)

~Sine of a
" ain degrees (0 — 360°)

Examples:  SIN(90) (returns the value 1)

SIN(AIN1*360/100)

Cosine of a
- ain degrees (0 — 360°)

- Examples: COS(180) (returns the value -1)

COS(AIN1*360/100)

Tangent of a
a in degrees (0 — 360°)

Examples:  TAN(45) (returns the value 1)
TAN(AIN1*45/100)

Absolute value of a

 Examples: ABS(-12) (returns the value 12)

ABS(13.5+AIN3)

Exponential function e?

Examples: EXP(1) (returns the value 2.718)
EXP(AIN1/100)
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16 EXTRA CODES AND ACCESSORIES

16.3.2 Logic formula

The logics module provides a facility for logically
linking the logic inputs, the Ik outputs and the
operating contacts. A formula can be specified
tor each of the two Boolean output values (Logic 1/2).

Logic operators

Example:
Logic formula

Formula 1:

(BIN1 OR BIN2) AND LK1

Formula 2:

LK1 OR LK2 OR LK3
-

Pfiérfty - Operator ‘\ Note
Vhiigﬁr ﬁ_; () “ Brackets
NOT ' Negation
T;ND, & “ AND linkage
XOR, ~ \ Exclusive OR linkage
'OW OR i ‘ OR linkage
Variables
,, '\;Igr:iéﬁiféfn‘éme l Note
BIN1 or B1 | Logic input 1
BINS or B5 ‘ Logic input 5
LK1 ' T Output limit comparator 1
LKB | Output limit comparator 8
SK1 Operating contact 1 |
'SK8 Cperating contact 8
Constants
Consfant name ‘ Note
TRUE | logic 1
FALSéi ” “ logic O

I
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16 EXTRA CODES AND ACCESSORIES

16.4 Setup program wtnete starl PO Setbings lis 1y BT

: Select JUMD instrument

A setup program s available to permit easy
configuration of the controller.

The program runs under the JUMODESK user
interface which is based on the widely-used SAA
standarc. "his ensures simple operation.

The program can be operated from the keyboard
or with the mouse

Haragware reqguirements:

IBM-AT o1 compatible computer to the following
Sp@CiﬂC&U()ﬁ it ta Setnpdata Trowder Bptions  flely DIC1060 1347

647 KE 3AM (at least 480 kB free)
3" disk drive

wwwww

harc disk (at ieast 3 MB free) RO

Linit Conparator
- senal interface (RS232)

Software reguirements:
- MS-DCS Version 3.3 or higher LT
-~ mouse support from driver version:

— Microsoft Version 6.24

— Logitech Version 4.10

- Genwus Version 9.02

T1 Help File @ Juno

Setapdata Bditing Setupdata Trausier  (ptie He Iy DICI000  13:46
[ § | imeemmne. Controller 1 - Paramcter Set 1 me—————
ControllerStruct. Proportional Band ¥p1: [ENGHE dig.
Proportional Band Xp2: L dig.
|nSTaHa’(|C;: Derjvative Tine vl Sec
Derivative Time Tv2: B Sec
jm = g} i i Reset Time nt: Sec
*x  Place diskette into the drive Reset Tine i O o
Cycle Yime Cyl: [RUBIE Sec
* lnp{,ﬁf ControllerStruct. Cycle Time cyz: RN Scc
. " Contact Spacing Xsh: SUSEUY dig.
AINSTALL |—-d] or BIINSTALL Differential xa1: SR dis.
b Differential xd2: R dig.
: Stroke Time T7: g Sec
%  After installation has been completed start Yorking Point vo: |8 x
o 1 - H Qutput Limit ¥1: ol %
the user interface with JUMODESK Butmt Lt n ’
-m Min. Relay ON Time Tk1: | Sec
Kin. Relay ON Time Tk2: Sec
Fuzzy Intensity Fel: %
Fuzzy Paramcter Adjustment Fc2: v

[@- i* a setup program has already been & .,,8., e
installed on the computer, additional
zopying is limited to the missing data.

B¢ certain to make a back-up copy of
vour setup program.

Sl

fan i
[

i |
ot Y1 qen
utpat Lt RS TR
Hoa. B b HH Time 2 [ERUTITI
Hin  Belay BN Tint 2 uLaon

feFuzzy Intensity
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16 EXTRA CODES AND ACCESSORIES

16.5 C-level control

S-level control is used to regulate the carbon
activity in the atmosphere of a gas carburisation
furnace. The C-level is determined by measuring
the oxygen level, with a zirconium dioxide sen-
sor. and the sensor temperature.

> Section 17.13

16.5.1 C-level calculation

~he calculations are made by the controller
according to the following formula:

£ -0.0992 T » [~ log(Peo) + Ko + 0.15 « Cp + 10g(Cp) ] * mV/°C + 816.1 mV

= = e.m.f. of the zirconium dioxide sensor
T = sensortemperature in °K

Ps, = partial pressure of CO in % by volume
Ko = furnace correction
C. = carbonlevel

16.5.2 Control sequence

The operation of a zirconium dioxide sensor has
<0 follow a fixed time frame. The sensor must be
flushed at regular intervals (cycle time) in order
10 ensure error-free measurement.

The controller is on manual operation during
flushing and the following recovery time. The last
measured value is stored. The output is the
average of the latest controller outputs.

During flushing the logic 1 output is at*1”. Linking
with an output provides control of the flushing
orocedure.

16.5.3 C-level menu

The C-level menu, on controllers with the Extra
Code “C-level control”, can be found between the
operating and parameter levels.

| CyCle time I N
— 1
flushing recovery measuring
F time { time % time Doeeiinns
|

on |_manual operation

OFF1 >
S

1 T'E(_)gic 1
0 | L -

!

Operating level

C-level menu

!

Parameter level I

Y
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16 EXTRA CODES AND ACCESSORIES

C-ievel measurement

C-LEVEL MENU
"C'-Iré\;e!r
measureme:

Sensor fushiig

Expianationr

Ngo. ltem

@ Sensorvoltage

A3 Sensor
@moperature
& O

rreasurement

& 0 content

- —- Sensor voltage (1] LHJ"/—{E C-L measurement

4 *——P—f‘/’ﬂ Analogue input 1

! I—

|
Sensor temperature (2} ‘(/_{ Analogueinput 2
CO measurement  © L,‘_.__#_,f_____l no CO measurement

‘ Analogue input 3

E—

[
CO content o Value®

LJ [ N T TR S

Value range: —1999 to +9999

factory-set: 33

i i
! |

Correction factor @ F’__J__.’______dalue*

L]

1 factory-set: 0

Value range: —1999 to +9999

Display Notes

SENSOR VOLTAGE \ This activates the Extra Code “C-level control”.

| If “no C-L measurement” is set, then the controller
. operates in the normal manner. The sensor voltage

| is measured at analogue input 1.
|

‘E> Section 16.5.4
]

SENSOR TEMP. | The sensor temperature is always measured at
I analogue input 2.

CO MEAS. | The CO content is always measured at
- analogue input 3.

CO CONTENT | If “no CO measurement” is set at © | then

‘ the known value for the CO content must be
‘ entered here in % by volume.

. COR. VALUE | The correction factor is a C-level determined by
| reference measurement.
[ The entry of a correction factor permits the
 calculation of the furnace correction as follows:

{ Ko,new = Ko.oid + lOg (Cp,ola ! Cp,new + 0.15¢(Cp,old — Cp,new)

| Konew = new furnace correction

| Koo = old furnace correction

| Cpoid = previously calculated C-level
| Cpnew = correction factor

‘ If 0 is entered, the furnace correction is reset to the

| default value of 1.995

- ——
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16 EXTRA CODES AND ACCESSORIES

Sensor flushing

C-LEVEL MENU

—

—— Cycle time
C-leval
measurement
Sensor flushing
Flushing time

Explanation:
= input a vaiue

71 = tactory setting

Recovery time

Value™

Value range: 0 to 600 min
factory-set: O:min

Valye®

Value range: 0 to 600 sec
factory-set: 0.sec

*
Value

Value range: 0 to 600 sec
factory-set: 0 sec

No. Item

Display

Notes

Q@ Cycletime

P. TIME
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16 EXTRA CODES AND ACCESSORIES

16.5.4 Notes

[ > Design changes

i~ units with the Extra Code “C-level
control” the measurement ranges for
analogue input 1 are changed as fol-
WS

=10V -—>0—2V

=10V —>04—-2V

Taare 1s no probe break monitoring.

> viaths moduie
e menu settings
“Special function — Math 1” and
“Special function — Logic 1”
zre ineffective when the C-ievel control
: switched on

Oxygen measurement

“he oxygen content can be calculated
according to Nernst's equation, using
ine maths module.

U

Do = Poorers exXp b (46.51 ¢ E) / (Bs + 273.2 °K] » °K/mV

partial pressure of oxygen
reference pressure (20.9%)
e.m.f. of the zirconium
dioxide sensor

= sensor temperature in °C

T
P
o1

=“ormula syntax (maths module)

2209 « EXP [~ (46.51 « AIN1) / (AIN2 + 273.2)]
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17 CONFIGURATION EXAMPLES

17.1 Controller with parameter set switching depending on setpoint

Tne controller has to operate at two different
setpoints (setpoint ranges) with different control-

ier parameters.

By linking the setpoint to a limit comparator (Ik7)
1is possible to switch between two parameter

sets.

zxample:
» < 200 °C — parameter set 1

IR
ﬂ—h

Controller

Controller
structure C1

, 1o

w Parameter set
o R J ! ,
~n = 200 °C — parameter set 2 | switch-over !
controller 1 '
R i |
Parameter set 1 | Parameter set 2 | |
T 1
kA I Limit 1
comparator 1
(Ik7)
oN . | —
!
! List of symbols
I _
| 01 — OQutput 1 xw — Deviation
, w — Setpoint y — Control output
OFF ' - x — Process value
200°C w
Configuration
level C1
B | Limit L . |
.imit comparators | comparator 1 ‘L— Function = k7
| i Switching P
| . differential |
Limit £ 200
. ___ Limit | LC _
apus comparator 1 process value + Setpoint controtler 1

Configuration
level C2

Saie functions Limit

‘ comparator 1 ;

Parameter set switch-over
controller 1
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17 CONFIGURATION EXAMPLES

17.2 Cascade controller

Cnrocoiate nas tc be heated to s = 40 °C for The control output y1 is converted to a setpoint
processing. The chocolate temperature must no-  using the unit of the process value x2 (here:
where exceed 50 °C (even close to the heater). 0 — 100 % =0 — 50 °C).

I is therefore heated on a water bath.

Cascade control is used in order to achieve rapid

stabilisation

Contreller 11s always the master controller, con-

troller = aiways the slave controlier.

The sewpoint for the slave controller is produced

Ens UL conversion,

| Chocolate §

Water

Heating

Controller

T e — = = = = = = = o

‘ Xp |

i 50 |-
i Q:w‘f‘_;n)ﬁ, Master cont-oller@ ¥ i i Yo WXw2 | Slave controller § ¥2 | O2
i C1 0 . c2
i 100y
2

List o7 symbols
Zontrolier 1
ontroller 2
Lnalogue input 1

& - analogue input 2

Oz Dutpur 2

w- - >Setpoint controller 1

¥ - Process value controller 1

¥ - Process value controlier 2

X Deviation controller 1

xw . - Deviation controller 2

v - Control output 1

Control output 2; outputt of controller 2

v- - _onverted control output 1
Zhocolate temperature

L. - Waler bath temperature
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17 CONFIGURATION EXAMPLES

Cascade controller

Configuration
level C1
- e e F— ] | ﬁ—_‘—_‘_‘——_“ f_‘_——_‘—_,—__uj
(1 - . |Inputs L .
Hputs ‘ i Function T—J‘ controller 1 “———1 Process_value r——J Analogue input 1 |
| i
| | . S

| 1 f

i | I Inputs : .
1 }——T controfler 2 y——\ Process value H Analogue input 2 |
S ———— —_— _ | L_____,_—_',___.___.——J
~ T o ; ! |
Zutputs — Output 2 — Function — 1 Output 1 controller 2 |
- [ | i j -
Configuration
level C2
e B I . |
~ascade controller  —— Function — active |
| |
! \
— ]
\ Start value of ! ‘
! output ‘ Lo |
| conversion | |
| i T
‘ !

\ -
| Endvalue of | | |
| output F— — 50 :

| conversion : ' T
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17 CONFIGURATION EXAMPLES

17.3 Trim cascade controller

Two paiches of cnocolate have 1o be heated to
40 C anc 50 °C. The chocolate temperature
must nowhere (not even close to the heater)
exceec e setpoint by more than 10 °C. It is
theretfore heated on a water bath.

Trimi cascade control is used in order to achieve
rapid stabilisation without overshoot, and without
altering tns controlier configuration (output con-
version: a7 & change in setpoint (batch change).

Controlier 7 is aiways the master controller, con-
trolie” 2 aiwavs the stave controller.

The setpoint for the slave controller is produced
by output conversion and the addition of the
master controller setpoint (w1).

In setpoint conversion, the control output y1 is
converted to a value with the unit of the process
value x2. It corresponds to the maximum permit-
ted temperature difference (x| x1 —wy | ; here:
0—100% = —10to +10 °C).

1=

Using the maths module, the process
value can be used to form the setpoint
for the slave controller.

Heating
ld-

i

_ontrolier

&%= Xwi_ |Master controlierf Vs
e gl

Iw,

.-

i symbols

~ - Zontrolier 1

~ontrolier 2

analogue input 1

'z - Aanalogue input 2

Zwtput 2

setpoint controlier 1

“rocess value controller 1

~rocess value controller 2

X.- - _eviation controlier 1

%, - ~eviation controlier 2
~ontrol output 1

- Zontrol output 2; output 1 of controller 2

; ~onverted control output 1
_hocolate temperature

#Jater bath temperature
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17 CONFIGURATION EXAMPLES

Trim cascade controller

——

‘ —Iﬁgut—s' L Process valueﬁ}——[ Analogue input 1
| controller1 | -

H Function J

‘ |

1
| Inputs ; i .
— controller 2 r——{ Proceis vaiue J——i}inaloguempuﬁ

Configuration
level C1
Y=l -
nputs ———‘ Function
| |
L
|
P |
L
Dutpuis —J Qutput 2
Caonfiguration
level C2 ‘
S | F._._____—.W
i i

“ascade controller  —— Function
co
i

output

output

i conversion

Start value of

i conversion

End value of

4 Qutput 1 controller 2

[
— Trim cascade
!

r

- 10

10
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17 CONFIGURATION EXAMPLES

17.4 Difference controller

Or precizion machine tools (e.g. lathes) it is
necessar, 1o maintain tool, work and positioning
gevice a' the same temperature in order to en-
sure the required tolerances. This requirement
car pe met by thermostating the coolant using
differenics control

The m""xr‘* temperature and the temperature of

the remaining equipment are fed to the maths
moauie and ’me difference of the two values is
apptiec 1 the controlier structure as the control-

ied Vc:rat»_-

DySlEm
(2
o

Controller

Controiler
structure C1

List Oof svmbois

T = input

- gue input 2

) Qutpdt

JLo- utput Z

v - »aipoin: required difference)

“rocess value (controlled variable)
o -aay 1anor
~ontrol autput 1: Controller 1 output 1
- _ontrol autout 2: Controller 1 output 2
-sstam tamperature
“onlan’ tamperature
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17 CONFIGURATION EXAMPLES

Difference controller

Configuration

Flnputs
! controller 1

L
L—) Process value Math 1
1o 1

I

level C1 ‘
aputs W—— Function
[
o
Jutpurs —— Output 1

I

‘ -

\

H Function
| I

J‘ Qutput 1 controller 1

Function T

L

; Qutput 2 controller 1
L

| E—

‘ Qutput 2
. : ; Maths/
special functions ‘}— logics

—j.Math 1

|
|

|

o
H Function
|

Variable a

! Variable b

—
—— Difference (a - b)

—— Analogue input 1

—— Analogue input 2
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17 CONFIGURATION EXAMPLES

17.5 Ratio controller

Twe substances a and b have to be mixed in a
fixed ratio. The quantity b (setpoint wy) is control-
led by the master controller C2. This controller
alsc determines the total quantity (a + b). Set-
point wz s programmed as the setpoint input of

I

controlier 2

The mixing ratio (a:bj is determined by the ratio
setpoint w.. which is programmed in the setpoint

(1=

In the case of ratio control the maths

module and the controller have a fixed

internal linkage.

— Maths moduie 1 alters the setpoint
of controller 1

— Maths module 2 alters the setpoint
of controller 2

input of controller 1.

N
: ]
—~
! 1
=
S I GG |
\,//
Controller
R
r Master
‘ w, [controller C2
ST T Math 1 ! |
AN |
P Process value
21 / .
o Ly | a/b I (display 1) l
RN |
P A W, *D l
o - — — | Wy
Xi— YXwi |Slave ys| 01
controller C2
List of symbois
a - Luantity material a w2 — Setpoint controller 2
2 - Zwuantity material b wy — Ratio setpoint
Zt - Zontroller 1 X1 — Process value controller 1
-2 - Zontroller 2 x2 — Process value controller 2
* - 4nalogue input 1 Xxwi — Deviation controller 1
2 - Analogue input 2 xw2 — Deviation controlier 2
21 - Cutput 1 y1 — Control output 1: output controlier 1
2 - Lutout 3 y2 — Control output 2: output controller 2
we -~ Setpoint controlier 1
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17 CONFIGURATION EXAMPLES

Ratio controller

Configuration
fevel C1

tputs

Cutputs

specia: functions

\——“ Function
.
o

‘ inputs
i controlter 1

Process value

Analogue input 2

A

Configuration
level C2

Display

! | j
: I Inputs ': - |
;L controller 2 Process value T_ Analogue input 1 :
[ 1
——— QOutput 1 — Function : Output 1 controlier 1
| ;
‘ | Signal . 4 —20mA ‘
- i .
]
i Zero 0 ;
| ]
‘ K
Full scale “ 100
. Output 3 — Function ‘ Output 1 controller 2
Signal ‘ 4 —20mA
| |
Zero ﬁ 0 ;
: |
" Full scale 100 i
L
| w
—— Maths/Logics —— Math 1 —— Function —— Ratio (a/b) ]
. |
| ' :‘ !
i Variable a ———; Anaiogue input 2 ‘
I J
1; Variable b — Analogue input 1 j
j L
| Display ! Display 1 | Display valve — Math 1 B
] controller 1 i piay * play

Display value

Ramp end point*

" or ratio setpoint
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17 CONFIGURATION EXAMPLES

17.6 Humidity controller

—lumidity and the temperature have to be control-
ied in a cimatic chamber. The humidity controller
racelves the process value with the aid of a
psychrometric humidity sensor, using the
mathemaucal inkage of wet and dry bulb tem-
perature 7he calculated process value can take
values netween O and 100 (% rH). The sensor
alsc proviaes the process value (dry bulb tem-
perawure 1or temperature control.

Cooling

S - . ": i Heating
" ‘ Climaticchamber

oo De-humidifying
Humidifyin

Y1 |O1
Y Q2

Humidity
controlier C1

- A |03
X2 = Y Xy r
A LA controler 03 o
- ]
ist of symbois
- Lontrolier 1 X1 = Process value controller 1
2 - Lontrolier 2 X2 — Process value controller 2
£7alogue nput * xw1 — Deviation controller 1
iz - Analogue nput 2 xw2 — Deviation controller 2
e Dnrput T y1 — Control output 1: output controller 1
22 - Duput 2 y2 — Control output 2: output controlier 1
35 - Dupu 3 yz — Control output 3: output controller 2
P DL - Lupur £ ya — Control output 4: output controller 2
v - Szpoint controlier 1 (humidity) BF — Wet bulb temperature
Cwe - S2tpoint controller 2 (temperature) 91 — Dry bulb temperature
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17 CONFIGURATION EXAMPLES

Humidity controller

Configuration

level C1
‘Vm;gitgr - ———i Function ;"___mputs | " ProZéss value } “ Math 1 j‘
TR P [ | controller 1 | oo
\ | | -
| | | .
. C Lo b
! i inputs ; .
: ] | controller 2 H Process value }————4 Analogue input 2 ‘
! 1 [ j [ i
‘ [ Lo - 1
Cutputs —— Qutput 1 H Function — { Qutput 1 controller 1 i
i ! | e i
| “
P S — ‘;
| Output2 \’——J Function = —| Output 2 controller 1 \
Lo 1
| o ; \
; | Output 3 : Function ‘ —— Qutput 1 controlier 2
L , ! |
L |
. - | | |
| | QOutput 4 . Function - Output 2 controller 2 "
. ! L |
| L L] N |
Special function ——‘ Maths/logics ‘ “ Math 1 L——‘ Function | Humidity (a;9) 5
i §
i : i ‘ \ i — ‘
; | | ! |
o Lo o o ,
i P | variable a L— Analogue input 2
| ! f |
o | | n
| | | | | | “
o o o e ]
O | | | Variableb ~——1 Analogue input 1
_ S I S R S S S

a = dry bulb temperature
b = wet bulb temperature

122



17 CONFIGURATION EXAMPLES

17.7 Proportional controller with integral driver for motorised actuators

The supply temperature in a district heating
scheme nas to be controlied. A mixing valve is
orevigec whese chambers W and C for warm
and colc. water are connected through pipes to
the raturn water flow.

The outfiow temperature is measured with a
=t 100 resistance thermometer and should be
55 "L Tne temperature is varied by moving the
slider S 'hrough an actuating motor whose posi-
tion iz revransmitted using a standard 0 — 20 mA
signal

The input to the actuating motor consists of
switching pulses from the actuator driver for
opening or closing the valve ports. The propor-
tional controller with integral driver for motorised
actuators represents a cascade control system.
The characteristic parameter of the actuating
motor is its stroke time from one end stop of the
slider to the other (stroke time TT = 90 sec).
The subordinate circuit (driver controller) is opti-
mised after the input of the stroke time into the
controller.

“hrough-flow heater Mixing valve
~etur” ] ' T Outflow
P Pt 100
i A ‘B
cold ‘J-
b
warm Stroke retransmission
0— 20 mA
Controlier 1 12 t1
— = — — I
01y, X o
Proportional Xw ¥ W

02 |v2

List o symbors

oy

“nalogue input 1

3

iz - Analogue input 2

Gh Jutput i

8¢ Jatput 2

’ srroke retransmission

W s3tpoint

x - Trocess value

Xy - sviauor

Xy - 2vigtior {actuator driver)

ye - Zontrol outout of proportional controlier
y- - ontrol outout 1: output controller 1
yo - ontrol outout 2: output controller 1

controller !
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17 CONFIGURATION EXAMPLES

Proportional controller with integral driver for motorised actuators

Operating level

S

3 | Controller 1 {
setponts ——~ setpoint 1 L 55 |
|
Parameter level ‘
I, ‘ . ;
Par 1 i : ‘
Csn?rr;]s;erarwsets —— Parameter set 1 | Stroke time TT | ! 90 \J
Configuration
level C1
e ; T
! Proportional controtler :
Controllers — 8on§ro“er qnode with integral driver
| ontroler for motorised actuators
inguts ~—— Function — Lr:)e]l::(s)“eﬂ ————J Process value ——1‘ Analogue input 1
Stroke :
retransmission || AAnalogue input 2
" Type — ﬁgﬁl{o%;ue —— Transducer —— Resistance thermometer
Linearisaion =~ —— Pt 100 ;
Analogue —
input 2 Transducer ——4] 0—20mA
Linearisation ———y linear !
L i
‘ } Display start — 0
| i |
! | Display end — 100 ‘
— [ ;
utputs ——4 Output 1 Output 1 controller 1
I j
| .
| |
i |
| | |
! Output 2 i — Output 2 controller 1 |
— e _ { J
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17 CONFIGURATION EXAMPLES

17.8 Controller with additive disturbance compensation

Tne nguio levei in a tank with a rectangular base
area Az nas to be held at 70 cm. The liquid level
is disturned by an outfiow qout. In order to achieve
improvad control action this outflow is being
measured by a flowmeter whose signal is fed
intc the controller as an additive disturbance.
As a result the controller alters its control output
s0 tha' a change in the outflow is immediately
compensated by a change in the inflow gin.
The inflow at maximum controller output is

The tank has a height of 1.20 m. Since the supply
pressure Pin is constant there is a proportional
relationship between the controller output and
the inflow rate.

The size of the additive disturbance is deter-
mined by a mean outflow of 2 x 10 m%sec,
corresponding to a current signal of 8 mA.

10y 1T mYsen.
—® P e
Sov
H
- - - 0 Ag Level
measure-
w - Xu Controller ment

structure C1

Additive
disturbance

L:st of symbols
Az Base area of the tank
Ct - Controller 1
= Height of tank
- Analogue input 1 (0 — 10V)
Analogue input 2 (0 — 20 mA)
Output 1 (0 —10V)
Supply pressure
nfiow quantity
i Outflow quantity
Setpoint
- Process value
Creviation
ontrol cutput

LSO BN

5 04

L
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17 CONFIGURATION EXAMPLES

Controller with additive disturbance compensation

Operating level
MR S

Setpoints

Configuration
IeveI_C1

| Controller 1

i setpoint 1

Controliers

inputs

Cutputs

"70

Controlier mode Proportional controller
controller 1 falling characteristic
— Function L%%li:gne” %— Process value —— Analogue input 1
Qig?li}ri\éche —— Analogue input 2
Type i’f*}gﬁ'&g“e | tansducer 1 0—10v
| Linearisation — linear
| Display start — 0
Display end —— 150
| ar;il&gue — Transducer ~ —— 0 —20 mA
Linearisation =~ —— linear
Display start —— 0
* Display end — 50
—— Cutput 1 + Function ~—— Qutput 1 controlier 1
Outputsignal —— 0— 10V
Zero — 0
Full scale — 100
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17 CONFIGURATION EXAMPLES

17.9 Controller with multiplying disturbance compensation

A uguic 1s passing through a pipe at a flow rate
whict. can vary between 0 and 0.1 m%sec. The
iiguid n1as to be heated to 200 °C by a heater.

The etfect on the control of fluctuations in the
voiumetnic flow rate are compensated by a mul-
uplying disturbance correction. The controlier is
configured so that the disturbance z hasavalue
of 10C “¢ at the mid-point of operation (average
«otumeamz flow rate 0.05 m%sec).

Through-flow heater T, = f(v)

Controller
structure C1

List of symbols
21 - Zontrolier 1
- Analogue input 1 (Pt 100)
i 4nalogue input 2 (0 — 20 mA)
(o Qutput 1 (0 —10V)
v - Yolumetric flow rate

W Setpoint
L - Process value
X Deviation
v Control cutput
T Disturbance
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17 CONFIGURATION EXAMPLES

Controller with multiplying disturbance compensation

Operating level

e Controller 1 1 |
SEROInTS Setpoint 1 :\ 200
Configuration
level C1
" aerolhers Controller mode ; Proportional controller
o o i controller 1 falling characteristic
| | Inputs : ‘ F
nuts —— Function — controller 1 ~—— Process value ﬁ Analogue input 1
Multiplying 1 .
1 disturbance ‘r——— Analogue input 2
‘ Type — i/;r;ilto?ue — Transducer I Resistance thermometer
| Linearisaton  —— Pt100
Anaiogue —— Transducer ‘ l 0—20mA
; input 2 '
|
Linearisation =~ —— linear
;
; Display start —— 0
|
! ‘ Displayend  —— 200
|
. P - |
SuIuts — Qutput 1 1 Function —— Output 1 controller 1
|
H ‘

Output signal  —— 0— 10V
Zero — 0
Full scale ‘T— 100
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17 CONFIGURATION EXAMPLES

17.1¢ Controller with limit comparator and text display

A furnace s controlled by a temperature control-
ier. The actual temperature x must not fall below
the setpoint w = 1000 °C by more than 20 °C.

it the aifference between setpoint and actual
temperature is :arger. an alarm (hooter) has to
be produced (the relay of output O2 has to pull
in} and the matrix display has fo show the text
TEMPERATURE LOW™.

>
—

1=

(K]

Bina
inpu Gunction:
4
3 iisplaﬁtcxt:
I
5
O

The text display can only be pro-
grammed using the setup program
(accessory).

Binary input

Binary input 1

[P Hedy | Enter foput ——____________Tilc__ KKKKRKKER]

Controller

o2

— Switching differential
— Deviation

&
N/
[ !’«l_, Limit
comparator 1
(Ik4)
| Furnace |
!
} TEMPERATURE LOW
o _ _]
List »f symbois
i - Alarm fimit 02 - Output 2 Xsd
- Analogus input 1 w — Setpoint Xw
o Dutput 1 X — Process value
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Controller with limit comparator and text display

Configuration

level C1
it o Limit | .
-mit comoarators " comparator 1 —4 Function k4
1 i ‘ '
; \
L
5 i Differential 1
! |
| !
i 1
f i ' Limit ‘ | 20"
| Input |
| nputs : )
rouTe —— Function —— Limit I\faﬁreocess ——— Analogue input 1 ‘
[ comparator 1 j
! |
L Ik Setpoint — Setpoint controller 1
f
Jutputs —— Qutput 2 — Function " Output limit comparator 1
i \
Configuration

level C2

» T J
! Output fimit | : Text display
! L

- comparator 1

Logic ‘uncions

- Switching differential Xsq neglected

130
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17.11 Controller with heater current monitoring

In electrically heated ovens and furnaces it may
be useful in the case of several heater circuits to
monitor the heating current in order to determine
whether one circuit has failed.

In the example the normal heating current is
100 A. If one of the heater circuit fails, the heating
current is reduced to approx. 67 A.

The heating current is evaluated by a current
transformer with a standard output signal
(0— 100 A AC - 0—20mA AC).

The measurement is made when the heating
contact is closed. A limit comparator (Ik8) can be
used to signal when the current falls below a
certain limit (AL = 70).

Controller

w

Xw Controller . 01
structure C1 I
Measurement Limit 02
evaluation comparator 1

]

List of symbols

i1 - Analogue input 1
2 - Analogue input 2
21 - Qutput 1

Dz - Qutput 2

w o - Setpoint

% - Process value
X - Deviation
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17 CONFIGURATION EXAMPLES

Controller with heater current monitoring

Configuration

level C1
It comparators  —— Limit —— Function : k8
o ‘ . comparator 1 i
| Ditferential 1
i i
| Limit 70
i ‘ Inputs
uts —— Function — limit — lt(aﬁjfcess —— Analogue input 2
i i comparator 1 ¢ :
| L |
Analogue _
: Type 1 input 2 Transducer —k 0—20mA
|
|
i | Linearisation  —— linear
| { L
|
! i Heater current
monitoring Output 1
1 .
; Display start 1 0
| ‘
| |
Display end — 100
Sutputs — Output 2 ——! Function } Output limit comparator 1 l‘
|
S N I} J
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17.12 Controller with maths module

The scnheme represents a flow control. A flow-
meter provides a differential pressure Ap as the
measured value. The flow g can be calculated
from the following formula:

G = k* (AP

The formula can only be input in the
setup program.

Math formula

Formula 1:

1.5 * SQRT (AIN1)

Formula 2:

|

DN
G | { )
\/
4p
Controller
", Math 1 Controlier y , O1
i (formula) structure C1
. ]

' List of symbols

¢«

i~ Apalogue input 1

n - Constant (depending on system)
01 - OQutput 1
w - Setpoint

x — Process value

xw — Deviation

y — Control output: output 1 controller 1
Ap — Pressure difference

Configuration

ievel C1
- . Inputs |
mputs -—— Function — controller 1 Process value Math 1
- \ :
Durp -—— QOutput 1 L——‘ Function Output 1 controtler 1
Ipaecia unslions ——— Maths/Logics }— Math 1 —{' Function }— Math formula
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17.13 C-level controller

“he task is to control the carbon level in the
atmosphere of a carburisation furnace and the
furnace temperature. The values which are re-
Juired for the C-level control are measured by a
zirconium dioxide sensor and a CO analyser.

“he furnace temperature is measured by a
hermocouple.

Carburisation furnace

o
ERC

i ds
\ .. .
| 0, glergggrlum dioxide heating
i’
| M ¢
|
Controller e
‘ Logic 1 !
| (control sequence) 02
L - C-level
™ Math 1 X il controller n_ Ot
13 |
” R1
- |
W;
14 —X; é xw, [ Temperature | Y2 | O3
T | controller R2 l I
List of symbols
CO - Carbon monoxide 01 - Output 1 Xz — Process value, contr. 2
concentration 02 - Output2 Xw1 — Deviation, contr. 1
i1 — Analogue input 1 03 - Output 3 Xxw2 — Deviation, contr. 2
iZ2  — Analogue input 2 02 - Oxygen level y1  — Control output, contr. 1
13— Analogue input 3 w1 — Setpoint controller 1 y2  — Control output, contr. 2
(4 - Analogue input 4 wz  — Setpoint controller 2 o — Furnace temperature
Ko — Furnace correction X1 — Process value, contr. 1 s — Sensor temperature
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C-ievel controller

C-level menu
C-ievel
measurernern:

measurement |

!

Senso- fiusning

" Recovery time |-

Configuration
level C1

Controfkers

Input:

Sensor voltage i

Héyﬂcle fime

{ Analogue input 1

CO

ernalogue input 3

| 120

Flushing time |
|

antroller mode

| Proportional controlier

controller 1 1 falling characteristic ]
Controller mode | Single-setpoint controlier ]
- controller 2 : O-function |
S PoT \
. ‘ Inputs, I
Function = controller 1 ———E:’rocess value Math 1 4‘
inputs, ) !
| controller 2 ——-{ Analogue input 4 \
Analogue ‘*
Type = input 1 —— Transducer — 0—10V ‘
| | Linearisation —1[ linear
|
| |
‘ Display start t—— 0 j
| |
; Display end —— 2000 ‘1
} ; I ]
‘ | Analogue ;
o input 2 — Transducer Thermocouple J
|
L Linearisation ——{ Pt10Rh-Pt S J
|
; Analogue _
‘ input 3 +—— Transducer 0—20mA
\ Linearisation {Linear
| Display start —-i 0
‘ Display end —— 100 J
|
| ﬁr;ilfgue —— Transducer —— Thermocouple J
| |
| Linearisaton =~ +—— Pt10Rh-Pt S |
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C-level controller

Configuration
level C1

Ciutputs

Configuration
level C2

Zisplav

Qutput 1

Output 2

Output 3

Function
Qutput signal
Zero

Full scale

_JL Output 1, controller 1

[0o—10V

l———{ Qutput 1, controller 2

IR R N I N

! Dis|
; play
1 controller 1

1 Display
I controller 2

—, Display 1

|

Display 2

Display 3

{ Display 4

—— Display 1

Display 2

Disptay 3

| Display 4

Display value

Decimal point

—— Math 1

[
—— XX.XX

Display value

Decimal point

—— Analogue input 2

—— XXXX.

Display value

Analogue input 1

Decimal point  —— XXXX.
) i
Display value —— Setpoint :
| j

Decimal point  ——— XX.XX

Display value

— Process value

Decimal point —— XXXX. l

Display vaiue = —— Setpoint x

Decimal point  —— XXXX.
Bargraph display

Dispiay value

control deviation

Display value

Decimal point

Control output

XXXX.

1
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18 RETROFITTING OF CARDS

r case a controlier has to be extended or
modified. a variety of retrofit cards (assemblies)
are available. They are summarised at the end
of the cnapter and can be ordered individually.

The operations to change the cards are de-
scribed below.

frostatic discharges. Avoid electro-
static charges during fitting and re-
moval. Carry out the card change on
a workbench which is grounded.

@ The cards can be damaged by elec-

Puliing off the PC interface plug

[@- The piug is located at the top of the
controller when it is linked to a PC.

*  ~ul off the plug upwards.

Pulling out the controller chassis

*  Grasp the front panel by the corrugated
areas (top and bottom), press them to-
getner and pull out the controlier chassis.

Removing the insulating and guide plates
*  Take off the insulating plate

* Rewease the four retaining clips engaging
wit the outer cards and pull off the guide
plate

Cards must be retrofitted only by suit-
ably qualified personnel.
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18 RETROFITTING OF CARDS

List of cards

item Description Code | Sales No.

© Output1: relay 1 70/00308449
solid state relay 1 A 2 70/00310737
logic 0/24 V 3 70/00308450

analogue output ~
0—20mA 4 70/00308453
4 — 20 mA 5 70/00308453
—20/0/+20 mA 6 70/00308453
0—10V 7 70/00308453
2—10V 8 70/00308453
-10/0/+10V 9 70/00308453
® | Output3: relay 31 70/00308449
: solid state relay 1 A 32 70/00310737
logic 0/24 V 33 70/00308450

analogue output

0—20mA 34 70/00308453
4 —20mA 35 70/00308453
—20/0/+20 mA 36 70/00308453
0—10V 37 70/00308453
2—10V 38 70/00308453
-10/0/+10V 39 70/00308453
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18 RETROFITTING OF CARDS

® &

interface RS485, isolated

Description Code Sales No.
Output 4:  relay 41 70/00308449
solid state relay 1 A 42 70/00310737
logic 0/24 V 43 70/00308450

analogue output

0— 20 mA 44 70/00308453
4 — 20 mA 45 70/00308453
—20/0/+20 mA 46 70/00308453
0—10V 47 70/00308453
2—10V 48 70/00308453
-10/0/+10V 49 70/00308453
Analogue inputs 3 + 4 (A/D converter Il) 01 70/00308448
Interface RS422, isolated 52 70/00306273
53 70/00331016
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19 APPENDIX

19.1 Technical data
Profile controller

- 25 profile programs, each with two
synchronised profiles

- up to 100 segments per profile

- up tp 500 segments altogether

- 8 operating contacts

Analogue inputs
Resistance thermometer in 3-wire circuit

T\{pe ’ Range

2t 100 § 200 + 850°C

—ead resistance:

40 2 max.

Measurement current:

150 uA

Thermocouples

f\(pe Range
NIiCrSi-NiSi N -100 +1300 °C
Cu-ConT —200 + 400°C
Fe-Con J -200 +1200 °C
Cu-Con U —200 + 600°C
Fe-ConL —200 + 900 °C
NiCr-Ni K -200 +1372°C
Pt10Rh-Pt S 0 +1768 °C
Pt13Rh-Ft R 0 +1768 °C
Pt30RN-FPt6RN B — 55 41820 °C
NiCr-Con E —-200 + 915°C

Lead resistance:

300 Q max.

Standard signals

Signal Internal resistance Ri

Voltage drop AUe

0—50mV R = 1 MQ min.
0— 1V Ri = 100k min.
C— 10V Ri = 100k min.
0—20mA AUe = 1V max.

10 — 50 mV Ri = 1 MQ min.
02—1V Ri = 100 kQ min.
2-—10V Ri = 100 kQ min.
4 — 20 mA AUe = 1V max.

Max. permitted input voltage: 12 V
Resistance transmitter

100 £ min., 10 kQ max.

Measurement current

2 mA makx.

Current input for heater current indication
0—20mA AC 50/60 Hz +1 %

tor connection to a current transformer

Logic inputs

Functions are normally activated by a floating
contact (switching voltage 0/24 V to special
order):

— start/abort self-optimisation
— auto/manual changeover

— setpoint changeover

— process value changeover
— parameter set switching

— inhibit parameter/configuration level
—~ text display

— all displays OFF

— inhibit profile program editor
— profile program start/stop

— profile program abort

— fast forward

— profile program selection

Outputs

Four outputs are available. Output 2 is always
a switching output, the others can be either
switching or analogue outputs.

The following output modules are availabie:

Relay output

— changeover contact, 3 A at 230 V AC
resistive load

- 108 operations at rated current

— contact protection circuit between common
and n.o. (make) contact

Logic output
- 0/24V,Ri=1.2kQ

Solid state relay (triac)
- 1A,230V

Analogue output
Signal

0—10V

2—10V
-10/0/+10V

0—20mA

4 —20mA
—-20/0/+20 mA

Load

500 Q min.

500 Q2 max.

Supply for 2-wire transmitter
- 18 V 45 mA, isolated
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19 APPENDIX

Controller modes

Single-setpoint controller
— O (break) function (heating)

(relay de-energised above setpoint)
- S (make) function (cooling)

(relay de-energised below setpoint)

Double-setpoint controller
— switching (heating),
switching (cooling)
— falling characteristic (heating),
switching (cooling)
— switching (heating),
rising characteristic (cooling)
- falling characteristic (heating),
rising characteristic (cooling)

Modulating controller

Proportional controller
— falling characteristic (indirect action) (heating)
— rising characteristic (direct action) (cooling)

Proportional controller with integral driver
for motorised actuators

Controller structures

Single-setpoint, double-setpoint
and proportional controllers

- P

—

- PD

- Pl

- PID

Modulating controller
- Pl
- PID

Proportional controller with integral driver
for motorised actuators

- P

-

—~ PD

- P

- PIC

Interfaces

RS422 or RS485 interface
Transfer rate: 187.5 kbaud max.
Transfer protocol: Jbus / MODbus

Setup interface

Connection via PC interface with TTL/RS232
converter; connector at top of housing (extra

hardware Code)

General data

Displays:

one red 13 mm 4-digit 7-segment display

one green 10 mm 4-digit 7-segment display
one red 7 mm 1-digit 7-segment display

one green 5 mm 16-digit 5x5 dot matrix display
Measurement Ambient

accuracy temperature error

when used with resistance thermometers
0.05 % or better | 0.025 % max. per 10 °C

when used with thermocouples within the
working range

0.25 % or better ) 0.05 % max. per 10 °C
when used with transducers with standard
signal

0.05 % or better 1 0.1 % max. per 10 °C

when used with resistance transmitters (after
compensating the lead resistance)

0.15 % or better \ 0.025 % max. per 10 °C
These values include linearisation tolerances.

Slgnal circuit monitoring

Input Probe |Short-
break circuit
Thermocouples: X —
Resistance thermome- X X
ters and transmitters:
0 —50 mV X —
10 —50 mV X X
02— 1V X X
2—10V X X
4 —20 mA X X
X = is recognized — = is not recognized

The outputs move to a defined status.

Resolution A/D converter
15 bit

Resolution D/A converter
13 bit

Sampling time

single-channel controller: 70 msec at 50 Hz
75 msec at 60 Hz

110 msec at 50 Hz

125 msec at 60 Hz

When a maths formula is being caiculated the
sampling time is increased in line with the com-
plexity of the formula.

dual-channel controlier:
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19 APPENDIX

Data back-up
EEPROM

Supply
93 — 263 V AC 48 — 63 Hz
20 — 53 V DC/AC 0/48 — 63 Hz

Operation with zener barriers is not permitted on
33 — 263 V AC.

Power rating
20 VA max.

Electrical connection
screw terminals up to 2.5 mm? cross-section
and core termination sleeve

Permitted ambient temperature range
0to50°C

Permitted storage temperature range
-40 10 +70 °C

Climatic conditions
relative humidity 75 % max. annual mean, no
condensation

Housing

flush panel mounting to DIN 43 700, conduc-
tive plastics, base material ABS, with plug-in
controller chassis

bezel 96 x 96 mm

depth behind panel 150 mm

Protection
to EN 60 529
front IP 65
rear IP 20

Electrical safety

to EN 61 010

— overvoltage category |l

— protection Class | (rear)

~ protection Class Il (front through panel mounting)

Electromagnetic compatibility

to NAMUR recommendation NE 21,
EN 50 081-1, EN 50 082-2
Operating position

unrestricted

Weight

850 g

Limit comparators

The controller incorporates eight limit compara-
tors which can be linked up internally and
switched to the controlier outputs.

Switching differential

Xsq adjustable within the range 0 — 9999 digit
Limit setting

AL adjustable within the range —1999 to +9999
digit

Maths and logics module

Maths module:
Linking the analogue inputs and logical signals
by a mathematical formula.

Logics module:

Linking the logic inputs, limit comparator outputs
and operating contacts.

Difference, ratio and humidity controllers are set
up through standard formulae implemented in
the maths and logics module.

Isolation of inputs

4u < 50V DC Au < 30VAC

Au< 50V DC 4u < 30VAC

+ Input 2 -
211 12

+ Input 4 -
411 412
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19 APPENDIX

19.2 Limit comparator functions
Function Ik1

Window function: the relay is energised when
the process value is within a window about the
setpoint (w).

Example: w = 200 °C, AL = 20, Xsg = 10

Process value rising:
relay switches on at 185 °C and off at 225 °C.

Process value falling:
relay switches on at 215 °C and off at 175 °C.

Function Ik2
as k1 but relay action reversed

Function k3
low alarm

Function: the relay is de-energised when the
process value falls below (setpoint — limit value).

Example: w = 200 °C, AL = 20, Xsg = 10

Process value rising:
relay switches on at 185 °C.

Process value falling:
relay switches off at 175 °C.

Function 1k4
as |k3 but relay action reversed

w = setpoint

X = process value
Xsd = differential
AL = limit

ON ) '
H AL ' ;
o | { |
| l
ON
Tal T
. HT il
|
ON
AL
w. ik
|
ON
a |
-
w Bl
1
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19 APPENDIX

Function 1k5
high alarm

Function: the relay is de-energised when the
process value rises above (setpoint + limit value).

Example: w =200 °C, AL = 20, Xsqd=10

Process value rising:
relay switches off at 225 °C.

Process value falling:
relay switches on at 215 °C.

Function k6
as Ik5 but relay action reversed

Function k7

Switching point is independent of the controller
setpoint and is determined only by AL.

Eunction: the relay is energised when the proc-
ess value is above the limit AL.

Example: AL = 150, Xsq¢ =10

Process value rising:
relay switches on at 155 °C.

>rocess value falling:
‘elay switches off at 145 °C

Function k8
as Ik7 but relay action reversed

ON
AL
#:V Xsd
!
w
}ON
I._AL
-
| Xsa
|
w
§ ON ,
|
|
(
Ko N
i
{
AL
ON
T
|
|
|
It
Xsa |
i
AL
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19 APPENDIX

19.3 Alarm messages and indication priorities in the standard display
Alarm messages in plain language (matrix display)

Priority  Display

Notes

nigh

(No display)

Logic input “all displays off” is configured and active

. PROBE BREAK IN1

PROBE BREAK IN2

PROBE BREAK IN3

PROBE BREAK IN4

Probe break or short-circuit

OVERRANGE IN1

Overrange
OVERRANGE IN2
- OVERRANGE IN3
MBQ/EF{RANGE IN4
UNDERRANGE IN1 Underrange

| UNDERRANGE IN2

UNDERRANGE IN3

UNDERRANGE IN4

OVERRANGE MATH1

OVERRANGE MATH2

Overrange maths module
{calculation result > range end)

UNDERRANGE MATH1

UNDERRANGE MATH2

Underrange maths module
(calculation result < range start)

MATH 1 ERROR

MATH 2 ERROR

Maths error
(violation of mathematical rules, illegal values)

. LOGIC 1 ERROR

' LOGIC 2 ERROR

Logics error
(violation of mathematical rules)

LOOP ERROR C1

: LOOP ERROR C2

Load short-circuit or interruption has been recognised

ADC ERROR

Error A/D converter

RELAY MODULE ERR

Error relay module

SET CLOCK

Real time clock must be set (acknowledgement)
Data back-up should be checked

RESTART ERROR

Restart data are corrupted (acknowledgement)

;STORE FULL Program store is full (acknowledgement)
PV!;GM NOT AVAIL. Program is not available (acknowledgement)
3 {%EXT) Text display (logic input 1)
W{TEXT) Text display (logic input 2)
v”\'TEXT) Text dispiay (logic input 3)
ﬁ\’}E)(T) Text display (logic input 4)
av TEXT) - Text display (logic input 5)
i (TgXT) B Text display (limit comparator 1)
) {TEXT Text display (limit comparator 2)
,(,TEXT_T Text display (limit comparator 3)
(TEXT) Text display (limit comparator 4)
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19 APPENDIX

7P'ri<');ity | Display

Notes

(TEXT) Text display (limit comparator 5)
B k (TEXT) Text display (limit comparator 6)
- (TEXT) Text display (limit comparator 7)
B ; (TEXT) Text display (limit comparator 8)
(TEXT) Text display (logic input 1)
7 l (TEXT) Text display (logic input 2)
7 . (TEXT) Text dispiay (operating contact 1)
- : (TEXT) Text display (operating contact 2)
(TEXT) Text display (operating contact 3)
] (TEXT) Text display (operating contact 4)
o (TEXT) Text display (operating contact 5)
- 7 (TEXT) Text display (operating contact 6)
» (TEXT) Text display (operating contact 7)
7 ‘ (TEXT) Text display (operating contact 8)
| TUNE ACTIVE Self-optimisation has been activated
=:vw’ - (Indication as configured) —

iir] = analogue input; M = maths

[@' Alarm messages with acknowledgement
Alarm messages with acknowledgement are identified by the symbol

on the matrix display.

On pressing | ENTER | the message disappears.

Alarm messages in numerical display

t)_isplay

Note

3399

— Overrange
— Probe break
(segment display is flashing)

INPUT1T 9999.

'-

-“
S
e

55

-y’

INPUT1 -1999.

Underrange
(segment display is flashing)

INPUT1 - ————

No measurement
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19 APPENDIX

19.4 Character set for matrix display

@

11

12
13
14
15
16
17

18
16
2C
21
2z
23
24
2%
26
27
28
2¢
30

~N O O W NN - O]

32
33
34
35
36
37
38
39
40
41
42
43
44
45

46

47
48
49

50
51
52
53
54
55
56
57
58
59
60
e1
62

63

-~ .

O 00 ~N O O A W N = O

64
65
66
67
68

69
70

71
72
73
74

75

76
77
78
79
80
81
82
83

84

85
86
87
88
89
90

.91

92
93
94
95

>‘_‘/’—‘N-<><E<C—!CD:DD‘UOZ§F"?<‘——IG)T|ITIDOUJ>@

96
97
98
99
100
101

| 102

103
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

_ T o T o0 QQ O T o

- X

- »n T 0 T O o 3J

~ — ~ N < X 5 < C©

14

@ SO

O e QO O Q»

@ O D>

—_—

KMDe GO & o000 g M >

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

[« N & N

Zr

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

212
213
214
215
216
217
218
219
220
221
222
223

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

o ®e =2 FE aMgHH®R

> MM 8

200 — 210 reserved for bargraph display
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19.5 Restart after supply failure

Status after supply is restored

Status béfore supply failure

1| @ @6

Profile stop

Continue
Process value within range

Process value overrange / underrange

Stopped

Continue X %
[ABS (Xols — Xnew) /Xold]® 100 < X%
rABS (XOIQ - Xnew) / Xold ] *100 > X%

Frocess value overrange / underrange

Mm@ @ @ ©
Mm@ o @O0

Continue at process value
Process value within range
Process value overrange / underrange

R ENCORECORNC)
m, @ OO O

(8)
(8)

X 2o = process value deviation

X = process value before supply failure

Kaew = process value after supply is restored

(1; Basic status (5) Auto-manual operating mode
{2y Delay period (6) Profile end

{3) Continue at process value (7) Stop

t4)  Auto operating mode (8) Manual operating mode
Profile stop Continue X %

The profile program run is held.

Continue

The profile program continues at the point where

it was aborted at the instant of supply failure.

Stopped

The profik’g%rogram can be continued by
pressing |

The profile program continues at the point where
it was aborted at the instant of supply failure,
provided the deviation between the process
value before supply failure (Xoid) and the process

value after supply restoration (Xnew) does not

exceed a programmable percentage (process

value deviation).
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19 APPENDIX

Continue at process value

On a supply failure the sign of the gradient (falling
or rising slope) at the instant of supply failure is
stored. After the supply has been restored the
profile program is tested from the beginning for
agreement between process value and setpoint.
The program continues from the point where
there is agreement between process value and
setpoint and the sign of the gradient corresponds
to the stored sign.

Supply on

Process value
at supply on

/ L

Profile Supply off
continuation
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Sales Offices and Service Stations — Germany

M.K. JUCHHEIM GmbH & Co

36035 Fulda, Germany

Phone (06 61) 60 03-0

Fax /06 61) 60 03-5 00
email  JUMO_de@e-mail.com

Beriin

Kai-we Krauspenhaar
Bauteil 2. Zimmer 323
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13189 Berlin

Phone (0 30) 47 304738
Taxax 1030)47 3047 48

Cologne

M K. Juchheim GmbH & Co
Niederiassung Koln
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50374 Erftstadt-Liblar, Germany
Phore (02235)92323-0

Fax {0 22 35) 823 23-23

Darmstadt

M.K Juchheim GmbH & Co
Niederlassung Darmstadt
Weiterstadter Strale 135

64291 Darmstadt-Arheilgen, Germany
Phone (06151)3508-0

Fax (0 61 51) 35 08-81

Erfurt

M.K. Juchheim GmbH & Co
AuBenbiro Erfurt
Friedrich-Engels-StraBe 12
99334 Ichtershausen, Germany
Phene (0 3628) 7 57 63

Fax (0 36 28) 7 57 31

Essen

M.K. Juchheim GmbH & Co
Niederlassung Essen

Alte Bottroper StraBe 45
45356 Essen, Germany
Phone (02 01) 8 6627-0
Fax (02 01) 8 66 27-50

Giessen

M.K. Juchheim GmbH & Co
Niederlassung GieBen

An der Amtmannsmiihie 1
Postfach 11 08

35444 Biebertal, Germany
Phone (0 64 09) 8100-0
Fax (0 64 09) 81 00-49

Hamburg

M.K. Juchheim GmbH & Co
AuBenbiiro Hamburg
Horstweg 20

22391 Hamburg, Germany
Phone (0 40) 60 04 63-0
Fax (0 40) 60 04 63-20

Hannover

M.K. Juchheim GmbH & Co
Niederlassung Hannover
Gehrenbreite 2

31542 Bad Nenndorf, Germany
Phone (057 23) 94 32-0

Fax (0 57 23) 94 32-50

Leipzig

M.K. Juchheim GmbH & Co
AuBenbiiro Leipzig
DemmeringstraBe 63

04177 Leipzig, Germany
Phone (03 41)49008-10
Fax (03 41) 4 90 08-32

Magdeburg

M.K. Juchheim GmbH & Co

AuBenbiiro Magdeburg
Parzellenweg 1a

39130 Magdeburg, Germany
Phone (0391)72206 19
Fax (0391)7221619

Munich

M.K. Juchheim GmbH & Co
AuBenbiiro Minchen
Himmelreichweg 23

85221 Dachau, Germany
Phone (08131)37661-6
Fax (08131)37661-75

Nuremberg

M.K. Juchheim GmbH & Co
AuBenbiro Nirnberg

Schaferweg 3

91233 Neunkirchen am Sand, Germany
Phone (091 23) 9694-5

Fax (091 23) 96 94-60

Stuttgart

M.K. Juchheim GmbH & Co
Niederlassung Stuttgart
EinsteinstraBe 42

73230 Kirchheim unter Teck, Germany
Phone (07021)95091-0

Fax (07021) 950 91-50

Europe and USA

Austria

JUMO MeB- und Regeigeréte Ges.m.b.H
Sfarrgasse 48

A-1232 Wien

Shone (02 22) 6 10 61-0
ay (02 22)61061-5
Teiex  13-3076

9

Beigium and Luxembourg

JUMO AUTOMATION

SPRL. /PGMB.H. /BVBA
incustriestrafie 18

B-4700 Eupen

Phone (0 87) 59 53 00

Fax 087740203

Denmark

JLUMO Male- og Reguleringsteknik A/S
Fabriksvaenget 16,

Postboks 80

DK-4130 Viby §j

Phone (0) 46 19 46 66

Fax (0) 46 1943 63

France

JUMO Regulation S.A.
Actipdle Borny

7. Rue des Drapiers

B P 45200

£.57075 Metz - Cedex 3
p-one 03 87 37 53 00
Fax 0387742092
Telex 930 464

Representatives in:

Argentinia, Baltic States, Bangladesh, Brazi, Bulgaria, Canada, Chile, PR. of

ltaly

JUMO ltalia s.r.l.

Piazza Esquillino 5
|-20148 Milano

Phone (02) 40 09 21 41
Fax (02)4 07 8105

Netherlands

JUMO Meet- en Regeltechniek B.V.
Postbus 115

NL-1380 AC Weesp

Phone (02 94) 49 14 91

Fax (0294) 419577

Poland

Przedstawicielstwo Firmy

M.K. Juchheim GmbH & Co w Poisce
P|. Powstahcow Slaskich 5 pok. 43 A
PL-53-329 Wroclaw

Phone (0 71) 3398460

Fax (071)3381282

Poland

DYNAMIKA Il sp.t.0.0.
ul. Chorzowska 44b
PL-44-100 Gliwice
Phone (032) 318293
Fax {032) 313350

Russia

JUMO GmbH

P.O.Box 205

RF-121 019 Moskau
Phone (0 95)-2 35 86 65
Fax (0 95)-2 35 86 65

uatemala, Hungary, india, Indonesia, Iran, lrish Repubiic, Israel, Korea, Kuwait, M
Sotand. Portugal. Romania, Singapore, Slovak Republic, Slovenia, Taiwan, Turkey,

China,

Sweden

JUMO Mét- och Reglerteknik AB
Karbingatan 32

Box 22073

$-25022 Helsingborg

Phone (042) 123660

Fax (042201615

Telex 72 058 jutex S

Switzerland’

JUMO Mess- & Regeltechnik AG
Seestrasse 67 .
CH-8712 Stafa

Phone (01)928 21 41

Fax (01) 926 67 65

Spain

JUMO Sercon S.A.
Taquigraf Garriga, 44
E-08014 Barcelona
Phone (93) 410 9492
Fax (93) 419 6431
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JUMO Instrument Co. Ltd.
Temple Bank, Riverway
GB-Harlow, Essex CM 20 2TT
Phone (0 1279) 635533
Fax (0 1279) 63 52 62

USA

JUMO PROCESS CONTROL INC.

735 Fox Chase, Coatesville PA 19320
Phone 610-380-8002, 800-554-JUMO
Fax 610-380-8009

Croatia, Czech Republic, Egypt, Finland, Greece,
alaysia, Mexico, Norway, Pakistan, Philipines,
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