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1 DESCRIPTION

The JUBO DICON PRS is a program
conlroller, size 96 « %6 mm. The unil has a
depth of anly 121.5 mm due ko its state-ofhe-
art design, including SMD iechnalogy. 1 can
be operated as single or double ssipoint
canircller, as modulating controller, or as
propartional controlter. Three relay outpuls are
available as control, alanm or operating
canlacts depending on the conlrol mode
selected.

The operaling contacls and alarm confacls can
be used o actuate addittonal functions such as
“fan an', *solenoid valve on®, "feed off* stc.
while the pragram /s running.

The program contraller has a 4-digit numerical
display and a 4-character alphanumerical
display. H is designed far direct operation from
resisiance lhermomelers in 3-wire or 4wire
circuit, thermocouples, and current or voltage
signals. A self-calibrating input circait ensures
& very high class accuracy.

Input of the progeamn does nok require any
special knowledge of programming. 10
programes, each wilh up o 10 saclions, can ba
programmed and stared. The control
parameters can be entergd with the membrana
keys, called up atany time, and frealy
amended. Imeractive operation leadsto a
dialogue between the user and the controller,
The program controdler can be intagrated into a
data systemn Ihrough a W24(RS232C) or
AS422485 interface.

Two external inputs for program stop, star, fast
forward or programmingkey block are
provided. The unit is of modufar construction
and therafore particularly convenient ko
operate and service. Surface-mounled devices
[SMDY) resull in a high packing density together
with extended funclions and enhanced
retiability.

Design features of the controller

Bl Simple and user-hiendly operabion through
clear separation of the lunctions
— DOPERATE
- PARAMETERS
- CONFIGURE

B 8lockable planes te protect againsl
unintentional changes

B Bright self-lumincus displays:
— 4-digil numerical LED display
- 4-character alphanumerical LED display

W Operation through membrane keys

B Single-setpoinl or double-setpoind
controller, madulating controller or
proportional controlier

B Inpuis for thermocouples, resistance
ihemometers, resistance transmitiers and
currenl or voltage signal

W Two external inpuls for stop £ start [ key
block f programming black f fast ferward
in

W Three outpuls provided as standard for
contral contacts f limit comparators
operaling contacts as relay, current, vollage
or semicenductor outpul

B Inlerface V.24 {(RS232C) or RS422485, fully
isolated {option)

B Self-optimisation for single setpoint, double
setpoint and proportional controller

B Twoisolated analogue cutputs on
proportional controllerfprocessisetpoint!
timing switch {option)

W Supply fer 2-wirg transmitter, fully isolated
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1 DESCRIPTION

1.1 Type designation

The instrument label is aflixed to the housing.

It contains all the data on the cortrollar

funclion, the signal inputs and extra cades.
The mains supply must agree with the supply

woltage on the label.

Program cantroller
bezel 96 x 96 rnlm

Controller funclon

Limil comparator

Cperating contacts |

Exlernalinputs______ |

Interface

Analogue oulpuls

[ETER eA5-G6d =001, 0,0 DF-113-

g

HE L: -1%%...1050,3 &

1 60

drch e

uf..\ tip q:l (P (

Controller function
Description

nane

SO
T B 3]
SOFTUARE: {87.491.41
Limit comparators

Code Description

o] no limit comparatar

Single-satpoint controller with max.
contact (relay de-energised for process
abowa setpoint)

Code

1 limit comparator

1 2 limil comparators

Single-selpaind controlier with min.
contacl (relay de-energised for process
below setpant)

3limit comparators
{properional controdler only)

Dowubte-setpoint controlter

Modu lating controfler

Proportional controlter

[ %2 I - 7% B (N



1 DESCRIPTION

Operating contacts
Description Cade
no operating contacts 0
1 operaking cortact 1
2 pperating contacls 2
3 operaling contacls
{proporonal contralier orly) 3

External inputs
Description Code
Stop f stant 11
Stop ! ey bleck 12
Stapf programming block 13
Stop £ fast ferward 14
Seart § kay black 15
Stant { programming black 16
Start / fast forward 17
Key block ! fast korward 18
Programming block f fast forward 19
Interface
Description Cade
W24 {RS232C) 24
RS422/485 26

Analogue outputs?
Description Code
Process output 1]
Setpoint output 32
Logic outpul 33
Qutput 1 pracess and
ouput 2 sefpoint?! 34

Analogue outputs”
Descriptian Code

Cutpul 1 process and
output 2 logic? a5

Cutput 1 sefpant and
oulput 2 [egic2t 36

Cugput 1 logic and
oulput 2 logic Kr

¥ andy one analogue outpud available with
integral interface

A n on propariional contrallar

Additional options®

Logic outpul instead of relay or semiconductor
output instead of relay.

H gpecify in full
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1 DESCRIPTION

1.2 Displays and controls
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€} Wumerical display

4-digit LED display for process, residual
section time, section und program number

€ Alphanumerical display

d-character LED display for setpoint or
comments en numesical display

& increment keys
far data input

) ENTER key

far entaring inputs, selection of parameler
and configuration plane

€ Fixing serew
far program controller chassis

{» LEDs
for programming, autematic and manual
oparation

€ LEDs
for the swilched cutputs

) Programming key
for prograem input and parameter selection

£ LEDs
for the selected ime base

i Auto start/stop key

i Changeover to manual operation,
changing the time base h:min / min:sec

i3 Membrane key panel
franl protection |P 54



2 TECHNICAL DATA
X

Programs
up to 10 programs can be slored

Program sections ger program
10

Program run time
13ec - B9 h: 53 min per program section

Selection of start tirme
through keys from 1 min to 88 h: 59 min

Program repeat
0-29 and cyclic repeal

Data input
through keys or interface

Displays

4-digit numerical LED display for process,
rasidual time, section and program number;
4-character afphanumerical LED display for
setpaint or comments on the numerical display

Self-optimisation
on single-setpoint and double-setpoint

contraller and propartional controller during
mianual operation

Controller for use with resistance
thermometers

Ingut
P1 400, PESOD
in 3-wire or 4-wire circui

Range {°C or °F}
—1%%2+850,0 *C

Line adjustment

nat vesquireed with 3-wire or 4&-wire circuil. When
using a resistance thermometer in 2-wire
circuit it is necessary to prwvide line
adjustment. The line adjusiment can be made
throwgh &n external line adjustment resistor:
Radusiment = Fline-

Controller for use with
thermocouples

Input

Cu-Con U{T), Fe-ConL (), MiCr-NK,
PHORB-P1 S, PU3AK-PLR,

Pt30Rh-PtERh B or MoRe5-MoReH
o [EC or iSA

Ranges (°C or °F)
CuCon il FeCon L
— 200+ 600°C ~200+ 800 °C
Cu-ConT Fe-Con J
—-200+ 400°C -0+ 800°C
MiCT-Ni K FH10Rh-PL S
— 200+ 1400°C O+ 1800 °C
Pr13Rh-FtR Pt3Rh-PtERh B
0+ 1800 °C 04 1820°C
#oRes — MoRed
0+ 1990=2C
Isolation 58 ¥

signal inpat o anatogue oulput,
anzlogue outpuns from each other
Temperature compensation

internal; exlemal alse available
{to special order)

Controller for use with linearised
transducers with current or voltage
signal

Input

00— 1mA Ri= 50 @
0-20ma Ri= 250
4~ 20mA Ri= 254
0-10my Ri = 100 k€ min.
0-1 ¥ Ri= 5} ki
o-10 ¥ Ri = 508 k2

Indication range
relationship batween value and voltage
[current) can be contigured

Controller for use with
non-linearised transducers with
current or voltage signal

Inpul

as forlinearised transducers with current or
voltage signal

Indication range
relationship between value and voltage
fourrent} can be configured

Controller for use with resistance
transmitters

Input

range; 0-30L8 min., 0— 10k max.;
adjusted wilh keys in the contigurahion plane,
see [tem 7.3

Indication range

determined in the configuration: plane

- ]
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2 TECHNICAL DATA
“

Cutputs

d switching and up to 2 fully isolated analogus
outpuls (option) are available {can be used as
control, limit comparator or opereting
contacts}.
1. relay outpuls with flsating contact
rating:
660 W 3 A at 220 v 50 Hz, resistive load
contact life:
approx. 10% operations al rated load
2. logic outpul
05 W or 020 mA, Ri = 2400
3. semiconduclor outpul
220V 50 Hz14, pl 07 min.

4. anaiogue ocutput

as selected burden
Q4 —20mA 500 £ rmax.
— 2080/ +20 mA, 500 £2 max.
G-10 W 500 £ min.
=10 10 Y 500 £2 min.
Resolution of DvA converter
13 bit
Accuracy of output signal
(.25 % or begter
General contvoller data

Controller type

<an be used as single-setpoint or doub le-
setpoinl controfler, modulaling or proportional
controller

Feedback

FD, PIC, Fl or PDYPID action

A/D converter

resclution 14 bit

Coniroller ambient iemperature
accuracy error

when used with resistance ihermometers and
resistance transmitters

Q.05 %% max. | G301 % max. per 10 °C
when used with thermocouples within working
range

025 % max, | 005% max. per 19 °C
when used with linearised transducers with
current signat

005 &4 max.

vallage signal -10 m
02 U9 mas. | 31 % max. per 10 °C
voltage signal 0-1(10) v

005 % max. i 0.05 %% max. per 102
Thesa values include the lingarisaton
Wwlerances.

| Q05 &b max. per 1090

Signal circuit monitor
on sensor break {resislance thermometers and
thermocoupes).

1. Controller gutpul
On an-off contrellers the relays are
de-energised. On proportienal controdlers
the output signal moves io the start valua.

2_Alarm relay
The alarm relay (k3 or IK10) movesto a
defined setting.

3. The limit comiparalor relays and operating
contacts are de-anergised.

4. The program run is inlerrupied.

Action after supply failure

confinue, stop or base status {as solected by

internal switches)

Data back-up

thrgugh lithium battery, Yara Type CR13N

SLF,

life 5 years min.; nominal vollags 3V

Sujpply

narmally 220V, +10% —15%, 40-60 Hz,

can be changed by inlernal sedder links 1o

HOY, +10%% —15 U, 40-60 Hz

[see Chapler 9);

other voltages to special order

Loading

15 VA approx.

Supply for 2-wire transmitter

20 ¥ 40 mA, fully isolated

Electrical connections

through faslon connectors 4o DIN 46 2444,
4.8x08 mm

Permitted ambient temperaiure range
0to 50 C

Permitted storage temperature range
—4010 470°C

Climatic condilions

Class KWF to DIN 40040,

relative humidity not exceeding 75 %
annual mean, no condensation

Housing

alumiriwm exirusions, black anodised,
with plug-in controller chassis fconneciad (o
ground)

Protection

to OIN 40050
front IF 54
rear |P 20

“



2 TECHNICAL DATA

Limit comparators

The controller is provided with up to 3 limit
comparaiors, depending on the model.
The desired limit com paratar function, the
setpaint and the switching differential are
adjustable in the configuration plane.

Functions limit comparator [k1 to [k@

) Limil comparator ki

Relay is energised when the process is within
selected window, de-enengised when the
process is outside the window.

Adjustable window width: +93933 digits

€ k2as
but relay action reversed

€ k3 fow alarm conlact only

Relay is de-energised when process is below
alarm lavel.
Adjustable contact spacing: + 9993 digits

D kdasiks
bl relay ackion reversed

© K5 high alarm contact only

Relay is de-energisad when process is above
alarm level.
Adjustable conlact spacing: + 9393 digits

) IKG as Ik
but ralay action reversed

%~ Centrol span —————== ()%,
Aelay enegised w

W1r2,3)

20N 123

Relay de-enengised

[) %y - Control span

100%

Halay enargised 1':#

- wi(2,3)

Ralay de-enamgisad

Y ———————— Cantrol span ———— s 0020,
1 Aelay enemnyised 'ull|f

| W 12,3}

Relay de-energised

QDOZ-TN-4T

LEIST

YIT0d OWAr

=10]



g.21

JUMD FULDA

16:40

27-Mar-2006

2 TECHNICAL DATA

P k7 adjustable over the full conirol span

Relay is energised when process is abowe limil,
Adjustment range: -+ %399 digits

£ kB as k7
bul relay aclion rewersed

Alarm functions (output Xk3)

@ k9 adjustable over the full control span

Relay is energised on Riture or shorl-circuit of
SENSO
Adjustment range; + 3399 digits

i) k10 as kg
but relay action reversed

(1% =a———————— Conimd span ———————— =109,
Rislay energised W 1(2,3) [

i ———

Ralay da-energised

(1%, ~a————————Canbol span
| Falay energised

Relay da-enengised




3 INSTALLATION

3.t Location and climatic
conditions

The instrument logation should as far as
passible be free from vibralions. Stray slectro-
magnetic iields, e.g. from molors, transfommers
etc., should be avoided. The ambient
lemperature at the instrumert location shoeuld
be between 0 and 53 *C at a relative humidily
nol exceeding 75 W, Coermosive afr or fumes
veduce the [ife of the instrumenl.

3.2 Fitting in position

Insert the program contredler from the front into
the panal cut-out. Slide the mounting brackets
into the cut-outs at the sides of the housing.
The fat sides of the brackels must lie againsl
the housing. The brackets are then placed
againslt the rear of the panel and lightened up
evenly with a screwdriver.

A A A A A

1%

L L L

§E

73

121,58

5
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4 ELECTRICAL CONNECTION

The slectrical connections are mads in
accordance with the sennection diagram
balow. The choice of cable and the conneclon
of the supply ling must meet the requirements
of YDE 0100 “Regulations on the [nstallaticn of
Power Circuils with nominal voltages below
1000 ¥" or the approgriate local regulations.

Ilustration on the right:

Rear view with faslon connectors
to DIN 46 24404 4.8 =08 mm

4.1 Connection diagram

Conneclion for Teminals
Anglogue gutput 1 5+ i
6- .
Analogue cutput 2 27+ "| |“
o8 L
Relay output | Semiconductor | Logic outpul
relay output Qs or
20 mA
1(Xk1 |20 (F) pole 20 20+ S
Relay or 21 {8} closing FoT i 21- f
semiconductor e L
2| Xk2 |30 {P} pole i 30+ ; w e
Lerlli::?gic 3 (S} closing : 4—-:__—_1 31 - L* I
outputs 3| ¥k3 |40 {P} pole e ¥ 40 + v
41 {8} clasing 41 -
Voltage output far M+ S
2-wire transmitter 10- 20V 1 40 mA " l
Supply as on L1 ling
label N neutral | ] | |l
1 PE protective ground T
2 PE connaction for screen
Berial inlerface RAxD |23 Received data {receiving line)
RS232(V.24) =D (25 Transmitted data {transmilting line}
CTS |24 Clear to send
RTS |26 Regquest to send {switch an transmitter)
GhD | 29 Signal ground
Serial nterface AL 4y (23 Received data B e B ol
AS422 Bi-1|24 {receivingpairy  _¥<
Al{+)[25 Transmitted daia :FD*?
Bi-1|26 {lransmiling pair) -
GHND | 22 Signal ground
Serial inlerface Al+)| 25 Transmitted/received data
RS485 B{—1|26 {transmittingfreceiving pair]
GHD (29 Signal ground

= Cordact preteclion circuil 22 nF, 56 £

* " VMaristor prolection circuil 300 Y

10



4 ELECTRICAL CONNECTION

Input Terminals

Thermocougle 1

o
+

Resistance w
thermomeker in
J-wire circurt

Resistance w_vl
thermometer in
J-wrire CirSuit

e o=

Voltage or ]

cunrenk

g —
+

S = slider
E = end
A = stan

Resistance w...wig
transmitler wilh
J-wire conneclion

P —

Extermnal input 1 E1 17

Extemal input 2 E2 18

L
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4 ELECTRICAL CONNECTION
X ———
4.2 'mportant notes on installation n

— All sensor and signal lines should where
possible be run separately from the control
and supply cables.

— Where several elecironic units ara installed
it is preferable far each to have a separate
supply cable including ground.

- Use screenad signal cables which should
anly be greunded al the program controller
{terminzal 2PE or ground terminals of
housing on the rear panel).

- Where passible pravide physical separation
between electronic units and contaclor
circuits.

— ltthere are inductive loads close o the unit,
such as contaclors, solenoid valves eiz., itis
advisable 1o reduge interference by fitting
an AC module to the contactor coil.

— Mo conirol circuit (relays, comactors) should
be connected ko the supply terminals of the
nstrument.

— Please observe the appropriate safedy
regulations for overtemperatu re monitoring.

12



5 OPERATION

5.1 Planes and blocks

For clearer identification of the farge number of
possible programming inputs the controller
parameters are arrangad in threa distinct
planes: operaling plane, paramater plane and
configuralion plane.

Qperaling plane

In the base stalus the top display shows the
process and the botiom display the horizontal
centre segments. During aulomatic cperation
the bottom display indicates in addition the
setpoint. An increment key can be used o
indicate residual program time, section, and
program number,

Parameder plane
In this ptane the controller can be matched to

the process. The individual parameters ars
displayed sequentially as valug and symbol.

Configuration plane
The Raclory settings can ba displayed and
parly modified {see Chapter 7}.

Internal switches are used to sal whether the
controller operates with the factory-set data ol
the configuralicn plane when it is connected 1o
the supply, or whether the data input by the
user are used [see Chapter 9).

The three planes can be bockee by internal
switches [see Chapter 9).

Operating plane
(hase status)

e, setpoint

-

Parameter plane
en.Tv, Tn, Xp

—

| configuration plane
e.g. fFeedback action

Plane Block

Controller data

Cperating plane Access possible

Adiustmen by user

Parametar plang Access possible

Set at the faclory;
user change possible

Configuration plane | Blocked at the faciory

Set at the factony;
some user changes possible

13
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5 OPERATION
L ______________________________________________________]

5.2 Program input

Before programming the curve has o he
marked in graphic and tabular form on the
program data table (see Chapter 12).

The control range is shown on the instrument
label. Setpoirts outside the set range are not
accepted. The display is flashing with the
pemtitled value. The setpoints and he sign arg
selectad with the incrament keys.

The tima column of 1he program data 1able has
o be marked to indicabe whether the values
will be given inmin:sec or h:min. During the
subsequent data input it mus be remembered
thak not more than 5% sec or 59 min can be

@ the stalus of operating contacl 1{Qut 1)

programmed. This means, for example, an %
enlry of 2:10 tor a section time of 130 sec. o b
94— - -— - — - 1
Bh — 1
0 | i
. 1
Each program section is defined by: .4 i
e Ed '
@ the section number {Sc) starting with 0 - P |
8 the selpoint (SETF} ) ; ! -
—_ ] t
) the section time (TIME] in homindmin:sec L5 ] ! E
! 1
! 1
1 1
1
i
1

@ the stalus of operating contact 2 fOuL 2]

A0 s 1 i0s=1rmin sl 5o i 505
L
Data check and data correction of setpoint o % o N
corve ! o e
The daka check is performed in the same way 9 o
as the programming of the selpaint curve, If % N

required the values for setpoint, lime and
operating contact are simply averwritten.

14



5 OPERATICN

Base status

Initiate programming

Program No.

Enter program MNo.

display —-YES— = program awvailable
display —no—

Select program Ne.

= no pragram available

Pragramming can be aborted
ak any time wilth foey.

L 2] © 0 9
Section Setpoint Section Operating Operating
time contact 1 contact 2
E[afala) ARLER) | (L) |@hEm @A
Sc-. SETP TIME Tt 1 Dt 2
o
h:min- mycses
L] i) 20 033 ON QOFF ]
- 1 0 1.10 QOFF GM ]
L- z S0 0.30 OFF OFF .|
] 3 80 .50 OFF o 3N
. 4 4] 000 OFF OFF
Terminate programming @

15
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5 OPERATION

5.3 Automatic operation

5.3.1 Program start and abort

Select automatic operation and input the
program number. If required aclivate the start
delay (onihe display the ime is counted in
minute steps down to 0.

Aborting the program
The program can he aborted at any time with

the key.

Stopping the program
The program can he stopped and held at any

time with the koo
This can be followed &y slatic changes
{see llem 5.3.5).

5.3.2 Displays during automatic
operation

Using one of the increment keys k[ | |

the foliowing parameters can be called up
during automatic operalon:

— process

— seipaint

— residual section lime

— section No.

— program Mo

L .

| Base status |

[? Select automabic operation

p|r]-]o]
(v [E[s] |

Input
program No.

Store program No

Input
sta
delay

Start program

16




5 OPERATION
L |

5.3.3 Program start at any point

Select automatic operation and inpul program
Ma. and the required start seclion.

5.3.4 Program start with repeats

For this operating mode close the inlernal
switch S 302.1 (see Chapler o).

Select automatec aperation and enter program
Mo, and number of Tepeats.
Activate the start defay if required.

Base status B

Select automatic operation

% Slore pregram No.

sartae | [1elTo)

any paint

B Start program

| Base status !

Select automatic oparation

Input
program No.

Slore program Mo.

nput
mput [ T T T
repeats D

Store repeats

ot [ Tololol
domy  [wlalilT

Ald AlAl

Starl program

| L
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5 OPERATION
B

5.3.5 Static changes

i Automatic mode

ﬂrﬂ Stop automatic progeam run

Change
setpoint

[s[efr]e]

Sinre new setpaint

o
-

Further setpoints?

o[ el e[ |
(o[ ul t] 1]
[ATAAlA]

Change
operating
contact142/31

Further control contacts?

Store new operating
E! contact setting

B Return fo automatic
program.
The program coningl lor
cantinues with the
onginally programmed dala.

| Automatic mode

— automatic program accarding o pre-set
diagram

— changed program to new diagram
operaing contacts of automatic program

R "lime-dispiaced” operating sontacts due
to changed program

18




5 OPERATION

5.3.6 Temporary changes

F Automaticmode

Stop automatic pragram run

s [e[T]P]
Alh[AlA]
Slore new setpoint

Thange
setpoint

changesection | | | | |
time nnnﬂ

Sy

ﬂ Store nesw time

comwtact 112,35

Change nperating

AlAlA[A]

B Store new aperating
contact status

Further operating contacts

The last stored data are
followed by return 1o the
auomatic pregram. The
program controller cortinees
with the newly programmed
data.

ijutbmaﬁc mode

The change procedure can be aborted at any
time with the Pgm key. Any data entered with
“ENTER" up to that instant are included in the
pregram.

The changes are hl stored permanently; the
next program start calls up the original data.

\
.

!

]
'
'
1
L
Curd A

—— aummatic program according o pre-set
diagram

— changed program o new diagram

Operating coniacts of automanc program
Ml Cperatng contacts of changed program

19
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5 OPERATION

54 Manual cperation

During manual operation the setpoint and the
skatus of the operating conlacts can be inpul
without a program being aclivated. Manual
operation is initialed with the "HAND" key, the
LED “HAND® lighls up.

Using the increment keys, input first the
setpoint and then the status of the operaling
coriaci relays. The inputs are stored with the
"ENTER*" kay. On pressing the *“HAND® key lhe
program controller relurns o the base status.
The data entered during manual operation are
erased.

1 Base status

l

Initiate manual operation

< Change I:EI:D
g setnoint [s|e[r]P]
é A

!5 Store salpoinl

contact 102/3)

changs operatingo | | ¢| ]

Further cperating contacte?

AlAJATA

Store operating contact

Return t the base status.
The data entered during
manual operation are erased.

Base status

20




5 OPERATION

5.5 Deleting programs

The erasing procedure is initiated with the
"Pogm" and "HAND" keys. To erase all
programs, press the "ENTER® key and hald
dewwn for 5 seconds.

To erase a particular program, sslect the
program Mo. with one of the increment keys
and then press the "ENTER" key for

5 seconds.

The erasing procedure is completed when the
display has returned (o the base status.

| Base status

craseanor  [a 4] L] |
Iaua

bromian [e[il ] ]
AlAlAlA

Select program Ma.

B Erasing procedure, press 5 sec

| Basestatus

21
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6 PARAMETER PLANE

Access to the paramster plane is oblained by
pressing the “EMTER” key for 5 seconds.

It can be selacted from the base status or from
manual operation.

Access tolhe parametar plang is only possible
if the plane is unblocked and if the data
transier of the factory-set parameters is
switched off (see Chapter 9).

6.1 Displaying and changing
parameters

The parameters are called upin sequence with
the “Pgm® key. The parameters of the
individual controller versions are listed in the
Parameter Table under [tem 6.2.

After tha iast paramelter the controler
auwtematically returns 1 the standard display.
When one of the increment keys is pressed for
changing the parameter, the parameter name
(e.q. T, Tn) flashes in the bottam display. After
the changed value has been enlered with
"EMTER", furlher paramelsrs are displayed
with “Pgm".

In case of inappropriate inputs the lop display
shows the minimum or maximum value
permitted.

All the centreller parameters of the parameler
table on the next page are indicated (° W and
“—"). In accordance with 1he controller version
and the feedback structure, inpuls are
acceped only on “ W Y inpulson *—" are nol
accepted.

22
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6 PARAMETER PLANE

]
6.2 Parameter table
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Single-seipoint controller
Symbal Parameter Feedback action Adjustmend rarge Factory
mioag!! FO I | PO sedting”
b Proporicnal hand — | ] ] a Xp =0 o8 digit ¢ digi
p{n] Cifterenbad u - - — xXd =0 — 999 9digit t bdign
™ Dernative ima — | - L | Tv =1 — 9% sec Bk ssc
TH Aesat ime — — | | T =1 -99%9 sec 350 sec
£ Cycle fima — | | | Ty =01- HHsex 20.0sec
bl MMax. valve sirake — | | a ¥1 =0 - 100 % 100 %%
Deouble-seipeint contreller
Symibal Paramaier Fepdback acticn Adjustmand rangs™ Factary
mane'l PO FID | POPID saiting®
fi| Propariicnal band - | | | ¥p1 =10 -983% dign 0 digit
[heating contact
xp2 Prapariicnal band — ] n ] ¥p2 =0 —080% digi 0 it
[eealing contacip
X5H Contact spacnp | n | | ¥ERh =0 - 9%3dign 0 dogik
xo1 Diflerantal » - — — ¥dl =0 — 99ROdipn 1% ogue
[Mealmg cormac| ’
Ko Diflarential E | —_ — — ¥d2 =0 - B9%9dign 1.0 digit
[eaoling comtacd] T
TV Degivalive lime —_ | —_ | Tu =1 — 8% sa B} sec
T™H Resat bme — — | | Tn =1 -988% sor 350 sec
C¥t Cyclanme — - u n Cyl =%1- 9%9=ap 2k Sec
[heating comact|
L Cycle time —_ | | Cy2 =0.1- 998sac 2 b s
[croling contacd]
1 Mlax. valvestrake —_ u | | 1 =0 — 100 & 100 %
w2 Min. valve sirake — u | | Y2 =d» -100 5% - 1D %
Modulating controller
Symiol Parameter Feedback acticn Adjusbmant range Fattary
- .mana? Al FI — setting*
xP Propanianad band — | a — ¥p = 9-3999 dgit o digit
X5H Contac spacing E | u L — ¥Sh = 94— 999.9dgit 0 digis
XD Differerial a — - - ¥d = 1- 0E0.0dgit 1.0 digit
T Resat ime - | [ N - Tn =1-39€G8 sec 30 sec
Proportional contraller
Symbol Parameter Feadback actien Adjustrment range™ Fattary
P Pl FD FID setting’t
XP Proponeonal band | ] | a ¥p = 0-989digit 100 digie
TV Cearivatme bme — — | || Te =1— 9€99se: 0 sec
™ Rased ima — u — a Tn =1-9999seg Bl sec
Al Mlaz. wahoa sirokea | | | - M o =0- 100% 10 %%
Y Oparating port | | — ] — 2 =0- 100% G084
N adjusiatle T factary setting “T,=Totd5 Ukp = O means "eadback switchad ofi”

Fall parameers with “dig” have to be muliphed as fliows: .1 whan using 1 dacimal plece, x0.01 when using 2 decimal placas e,
. _______________________________________________________________________________________ |
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7 CONFIGURATION PLANE

7.1 Displaying configuration data
The corfiguration plane can be accessed from
the base status and the manual operation
through the parameter plane.

The configuration data are divided into ning
sub-directories UvWH ~08.

Thhe step “Turn pages of sub-directory” permits
rapid location of a configuration code.

Access to the configuration plang is only
possible if this plane is unblocked and ifthe
data transfer of tha factony-set paramaters is
switched off (see Chapter 9).

Example:

Which feedback structure s shown in the
alphanumerical display & Code 1547

Turn pages up o sub-directory UVDS (using the
*Pam” key); after pressing "ENTER® and
“Pgm" 1the display is as shown alongside, As
seen from the configuralion table, the number
4 in the fop display represents the feedback
structure POYPID.

After prassing “Pgm” the pages of the
subsequent sub-directories are turned over.

Time-Rut__

Base statusor manual cperation |

5sec

a

[ Parameter plane |
1

5 sec
¥

Poml

sunciraccory =L
pages " [J1]0[]

=) o
uvo1i, Uvoz...

L'.ralue

lay
configuration 1

1
i
[

m _ !

C111,C1712,...

-

1
Lt

33
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7 CONFIGURATION PLANE

7.2 Changing configuration data
Many changes in caonliguration data also
requirg adjustment of other parameters. If, Tor
example, the teedback action is changed, the
coniral parameters must also be altered. 1a
parameder is gmitted 1his would resullin an
undesirable or faulty control action.

Select configuranon parameter, Change i
necessary, and enter the input with "ENTER®.

Following an incoreect input the top display
flashes and requasts correction ol the inpul.
Un pressing "Pgm” the next parameter is
indicated.

The status as supplied from the factery can
always be restored by reading in the factory-set
parameters (see Chapter 8, Data Transter).

In sub-directary UNVDE, changing the limit
comparator fTunction tk results in a request for
Fheinput of the parameders Ik switching
differential and Ik valuee, as shown by the
operator guidance (baoth displays Aashing}

o] Basestatus or manualoperation |
5 sec
| Parameter plane |

s sec

Turn over -
sub-directory = m

pages
S v

uUva1, Uvnz2.

cJ

=

|
indicate
" L1

[Py
f—
C111. C112,...

-]

Enter value

{1}
{an}

¥

a2anEing

AgEn |
7]

Change
configuration

M
E
N
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7 CONFIGURATION PLANE
e

7.3 Configuration Tables

Uved | Inpuis
(data are indicaled oniy)

C 111 | Function pPIOCess 1 a 3] a

C 112 | Transducer resistance thermoemetar
P4 100 (500~ 1 1] i} 0
tharmoocounle 1} 1} aQ
rasislance transmitter
with 3-wire connedion 4 Q ] o
current () -~ 20mA or
voltage 0—10 ") 5 4] ] ]
current 4 — 20ma B #] bl 1]
“}if provided in hardware

C 113 | Linearisation lingar — 19890 + 9999 digit (]
PrA0D0[500*) - 1893+ 850.0°C 1
FeCon L 200 + 90 C 2
NiCr-Mi K —200 +1400 *C ____ 3
Pi1)Rh-PL S 0 #1800 =C ____ 4
Pt13Rh-PtR O #1800 *C ____ 5
Pi3ORh-PtERh B O +1820 °C___ 6
LCu-Con U —25¢ + G000 G T
MoRes-MoRed1 0O +1880 °C_ ]
Cu-Con T - 200 + 400 *°C 9
Fe-Gon J -20 + 90 CC Hl1 | e
“1if provided in hardware

C 114 | Selectioe *CHF lemperature °C o] o3 Q b}
lemperalure °F o U] Q 1

C 115 | Decimat place g decimal place a 0 i 4]
ene decimal plase _ a i} 3 1
two decimal places™ - 4] a i3 2
three decimal places*! G 4] 1 K|
“only possitle with G713 = 0

+] the zeroes are not displayad)

e

26




7 CONFIGURATION PLANE
L ]

UV02 Scale

with resistance transmitter and current input AlA A A

C122 | Minimum ssipeint range to DIN [EC L I IS 3
{valpe indicated onlyp

€123 | Maximum setpoint range to OIN [EC E S I I o B
{value indicated only]

C124% |Btartcfrange . x| xfox | ox
process ]

C 125" | End of range £ X X X
process

x: anpulwithin range of valuas

«': indication as specified in order

11 gnly with current, voltage and resistance transmitter iINputs

Slandard setling: starl of range O digét, end of range 100 digit. OMher ranges can be selected.
1= an be configurad

UV¥03 Process variable correction to Item 10.2

€131 jCustansr corvection toltam 102 { X0 ® x x x
(factory setting X0 = Gand X1 = 1) | inpat

C132 Xt : X x x* b

inpul .

139 | Measured values for X o | v | 2| ox
programmed indication input 1 1]
Mot programmatde

C13A |jseeitem 102 X1 | w | ¥ ox
[valieas indicated onky) input 1 10

¥: inpait within range of values
¥': indication according to changa in © 131 and & 132
[ = can ba configurad

9007 -JdBN-LT

BE:GT
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7 CONFIGURATION PLANE

[ e

o4

Analegue ocutputs

G141

Function autput 1
[valuas indlcated only)

no function

Process k

sedpoint w

control deviation xw

controller output ¥
logic outpul {operating contact}

C 1420

C143n

Calibration gutpul 1

valua al 0% outpul signal
{signal start)

X oooooe br

et — O b

value at 100 % output signal
{sagnal end)

N

VLT

Signal oulput 1

0230 mA*

420 mA=

C145

Function putpul 2

o function

process »
setpoint w

condrod denaation xw

condroller outpul Y

logic autpul {operating contact)

[=F-Y-F-R_-Y-WN-T-

[ERR R =R =]

C146

<147

Calibrafioen oipul 2

value al 0% oulput signal
{signal stan)

H.

(| oOooooo | O

Eloocoool | on

4

valua al 100 % cutput signal
{signal end]

€148

Signal auiput 29

0 — 20 mA

420 mA

(=N ]

"t o proportional condraller

' = indicalion as order specificalion

s gnly if setin hardware, see Chapler 9

UV05 Coniroller setting AA| A A
C152 | Controller iype prapaTtional cantralber with Ralling
characterslic L] (] 1] 0
propartional coatrolier wikh rising
{valuesindicated only} | characteristic L] [ a 1
single-selpaint controller with max  contact
{relay de-energised for process above
setpeint) 0 G G 2
single-setpoink contralber with min. contact
[ralay de-energised for protess balo
setpaint) 1] [¢] +] 3
douhble-setponl contvalles i} 4] 4] 4
modukating controller ] 4] 4] 5
C153 | Stroke period range: 15 —600 et
{on modulatiag standard setfing: 60 sec % X kS A
ocontroler]
C154 (Feedbackaction™ P G100 |0
Pl 1] 0 i 1
# The feedhack action PD U] 0 o |2
is cnby affectivefor FID i] a ] 3
praportonal band Xp + 0 | PINPEDF o a i} 4

x = input within range ol values
= canh be configured
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7 CONFIGURATION PLANE

QDOZ-TN-4T

U¥DE Limit comparators or operating conlacts A ‘ ‘ .‘.
C 161 | Limit comgarator Ao funclion Q o i} ¢}
-or oparating conract | function k1 o o Lt 1 -
refay 11 function Ik 0 i} 0 2 <
. furction 13 a 0 ] 3 o
Funetion (k3 [} 0 [i] a fas)
functioh k& 0 1] a 5
function kG Q o | 0 B
fumction k¥ - 0 4 | 0 7
function k8 Q a 4] g
opearating contact L o4 | 1 [.0
C 162 | Switching diferantia! | range: 1 - $889 digit X x X [ x
Telay 1 | standard sething: 1 gigit é
C 163 | Value range: + 3980 digit ¥ [ x ¥ [ x E
relay 1
C 164 | Limitcomparator no function o 2o 1] E
o operating contact | Funclion lkf 0|0 o[ —
relay 24 funckion K2 o |odo|e2 =
-{ fuanction (k3 i] 0 B3
function k4 1] Q o 4
functian k5 i] ] 0| 5
function k& 0 4] i] &
function k¥ hi] 0 o-| ¥
function kB o 4] o B
cperating contact o ¢} 1° I
€ 165 | Swilching differential | range: t — 9853 dight % | = x x
telay2 standard setting: 1 digit
C 166 | value range: 9909 digit x X ¥ x
Tafay 2
C 367 | Limit comparaips o funetson Q 1} 4 Q.
or cperating contagt | funclion ikl 1] i] ] 1
Telay 3 function 1k2 L] o il 2
. functlon k3 L o ] ]
furmeEion k4 Li] o a 4
function kS Q 1] 0 5
Tunction k& LFl ] 4] [+
function k7 L i 4] 7
function ikl _ I+] O 0.2
function kg _ L] o | @ 2
function k10 _ a0 | o | A,
operating conlact L o | ¢t G
€ 168 | Swirching diffierential | rangs: 1 - 9959 digit x|l x| ox
relay 3 - | standard setng: 1 diget
G 169 | value range: 3944 digit x | x X X
ralay 3
I The relays are available as control contacts, limil comparaters or operating contacts depending on the
cantraller version
® = dnput within range
1= cam be confgurad
[4s]
=
. |

29
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7 CONFIGURATION PLANE

WYos Limii comparators or operating contacts Fr ‘ ‘
C16A. | Liml comparator nolunction e |l )0 | o
Program stopped function Kt i 0 i 1] 1
whan limit is functlon k2 o o i] 2
| exceaded | Punetion k3 Iy B0 ¥
: Banetion M4 a i} Ji] 4
function kS a ) 1] 5
function Ik a o1 0 B -
fanction IkZ O o ] 7
| function &8 0 |o|ofe
C 166 | Swilching eiflorential | rangs: 1 - 9509 dgit x| x| |x
| ) T | stEendard seithg: T digil :
C 16C | valus range: + 0999 dight 2 | x| x| x
x = input within range
= can be configured
UV07 Interface A AiA A
G171 | Insirument address range: & —31 X x| x]x
C 172 | Data format parity bit no parity 1] o]0 1]
parily odd L] 13 o 1
[values Indicated parily even 0 1] o 2
only) -
1 stop bit L] o 1 o
2 stop bits qa a 2 o
7 data bits o 7 ¢ | o
& data bits a 8 (] o
baud rale QE00 Q a a o
4800 1 Q a 0
2400 2 o o o
1200 3 a 0 o
£00 4 a o U]
300 & a o) (]
150 6 a (] (]
L 173 | Special funciions terminal mode  OFF a a ¢ | o
O Q a ) 1
{values indicated
only) end character CH )} rjoe|o
CRILF i qa 1 (]
¥ = Inputwithin rangs
3 = can be configured
UvD3 Software version ! lime-out [values incEcated only)
C 181 | Sofiware version ol fx
nurmbier
C 183 | Hold time range: b - 225 sec 6 1]
flime-oat]

A

= indication e ordar spexificaton

30




7 CONFIGURATION PLANE

Uv08 Special functions  [values indicated only)
C 192 | Time constant of range: 0 — B0 sec a
relay 111
C 183 | Time constant of range: 0 - 60 sec i]
relay 271
E13 | E2?
C 194 | Functions of extesnal | no functiore 0 0 0 0
inputs keys blochad 0 1] 1 1
Pgm blocked 4] (] 2 2
external fast forward ran L] 1] 3 k|
external Pgm starg Q 1] 4 q
exlernal stop L] o ) 5

W plinimurs N time, 8.9. in bumer coatrals
2 Boh inpeuts {E1 and E2) muest not have the same fanction

31
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8 ACTION ON FAULTS

8.1 Error messages

Er 1

The voltage of the built-in lithium batlery is
insufficient 1o protect the data in case of supply
failure.

Remady:

The errar message can be cancelled with any

key. Arrange for the battery 10 be changed
within 4 weeks.

Erit

Despite a faul in the processor seguence the
"watchdog® {internal menitoring circuil] was
not activated.

Remedy

Cancel the error message by switching the
supply off and on again. Return the controller
for checking as soon as possible.

Er 20:

The data in the working memory are pantially
erased.

Remeady:

Read in the factory-sel data from the EFROM,
i.e. switch off supply, set internal switches

§ 301 5 to position tand S 301 6 lo position +
and swilch supply an again. The error
message may appear again for about 14 sec
after switching on: this is not significant.

The controller reads in the data set at the
factory. The programs should be checked and
entered again if necessary.

Er 21;

This may ocour when internal program data
(programmer section) are corrupted (they ane
checked when the program is called up).
This error can be acknowledged with 1he
“ENTER" kery (but this does not corract it)

Remedy:
Erase the programwhich was called up, and
nput it again.

Ex 30:

Inconact procass correction through in pul-
X=XlarXl =10

Remedy:

The error message can be cancelbed by
pressing any key

The parameters X0 and X1 are automatically
set o the standard seting, ie. the incomscl
input isignored. If ecessary repeat the
process comection.

Er 40:

The process exceeds the display capacity.
Remedy:

Check the process value; in case of currenl or
vollage input check C 124and C 126

Er 80:

This message indicates Ihat Ihe interface

RS 232 or RS 4228485 is inactive. This is
possible during the initiatisation phase afler a
reset or during cenfiguration from the keys.
Remedy:

Await initialisation or reset, or terminate
configurakion.

Er81:

Data read in through the interface are owlside
the configured fimits of the program controller
Remsdy:

Change the dalabeing read in.

Er82:

This parameter (e.g. process) cannot be
programmet or the programming is Mocked
through inlernal switches.

Remedy:

Omit the parameter or, il permissible, unblock
at lhe internal switch (see Chapler 3).

Er23:

Parameter is not presenl in the current
instroment configuration (e.g. P2 on single-
setpoint controller).

Remedy:

Omit parameter

32



8 ACTION ON FAULTS
L ]

If the fault cannot be rectified, please
returnthe program contraller to the
supplier with full details of the fault.

Do not return the chassis without the
case!

If this should nol be possible, the chassis
or lhe individual elegctronic assembly has to
be protected by electrically conducting
fail.

The employees of our Technical Offices,
Subsidiaries or Agents will always be
pleasad fo provide advice and to service
your instruments.

8.2 Action on supply failure

Yersion "Conlinue"

The instrumenl canlinues the program at the
axacl point whers it was interrupted.

There is no report that there was a supply
failure.

Version “Stop™
The instrument dogs not continue the program.
The xoitom display shows "stop”.

— On pressing the key the program

ENTER

centinues from the exact point where it was
inesrupted.

- On pressing the O key the program is

aborted.

Supply failure during manual operation
Duying mantal aperation the instrument
returns o the stalus before supply failure when
the supply is restored. The setpoint settings
and the status of the relays are indicaled as
they were just before the supply failure.

8.3 Action on sensor failure or
short-circuit

The control contacts, limit comparators and

operating contacts are de-energised.

The atarm relay {if programmed) moves toa

defined status,

With resistance thermomaler or thermaocouple

inpur the top display flashes 1989 (1993},

e
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9 INTERNAL ADJUSTMENTS

Analogue cutput C
The output signal is sel on DL switches. The B
changeover betwean 0-20 mA and 4-20mA A
is mads at the factory. — —0
The controlter is supplied fully adjusted. ﬂ 111
If a different output signal is selected on the
swilches S1001,1-S1001.4 or $1200.1-512014 —1 10
a slight re-adjustmeant of the cutput sigral wilh
the polentiometers RI030 and R1031 or B1230 C__H1
and A1231 is recommended. 01110
Cl
Analogue output 1
Outpat signal | 512011 | S1201.2 | S120H.3 | S180 4
G-10% Q ES ¥ ]
=10+ 10 W x x 1 ]
I#-2mA| o a o | x
— 200 + 20 mA X ] 4] X
¥ = {losed 0 = Open

Analogue cutput 1 75.046.1512-3

Analogue output 2

Outputsignal [ S160H.1 | S1001.2 [ S1001.3 | §1001 4 B
0—10% ] X X ] —
—W 10y | x x ¥ b s S
I-20ma| o a o X o T:mi 23
7
— 200K + 20 mA x 0 ] X m:mr " Ranan
Frsh Slart
% = tlosad 0 = OpEn

Analogue output 2 75.046:15.10-3

Yolage supply
L

i """t

Yoltage Solder link A i r_‘._!.!_-‘._} Ir
220 E = —a =n ! R

I
4 3 2 1 ] f
oY = —n L_,x_ml —

4 5 2 1 Wi
Soider side “m

Power supply board 75.046.15.08-3

: standard setting
L~ ]
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9 INTERNAL ADJUSTMENTS

Flane blocks

Mo aceess to these planes.

Moaccess o this plane.

CPU board 75.046.15.03-3
Planes blocked S30f1 | 53m.2
Pararmeter pfang

Conliguration plane

All planes can be accessed.

Configieration plane

Seif-optimisation
On last control processes, better oplimisation

may be achieved hy changing over switch
Sama.

: factory setling

ﬁ

not blocked

= B =

Self-optimisation

53M3

siow process,
T > 2min

fast process
Tg < 2 min

i
l

35

QDOZ-TN-4T

BE:gT

YIT0d OWAr

0z



g.07

JUMD FULDA

16:39

27-Mar-2006

9 INTERNAL ADJUSTMENTS

Input filter

Digital filter for smoothing the input signal:
time conslant 1 sec

Data transter

Configuration data and parameter data are
read from the EPROM inte the working
memoary (RAM) when S35 s + and 53016
i5 4.

This means the paramsters can be called up
but cannat be changed.

In position S3M5 + and 32016 + {factory
salting} anly the parameter data can be
changed.

In position S3H .5 + the data ransfer is
switched off and the controller can be freely
re-programmed.

With swilch position S301.5 T and S3ME + it
is always possible 1o return o the base daius
or the status as supplied from the factory.

Status after supply failure or resel

Repeats at program start

1! faclory setling

Input filter 53014

ark m

off E

Factory dala S35 | 530ME
yes n

o g

Transfer into

configuralion plane

configuration and
parameter plane

= =1

Dzlaof

amiguraler

o 1 ok
pErAmEE R
atd

wrigmaon || copie om0 i

pEME

“Wersicn S3HTF [ S3H8
continue E E

G

Repeals 53021

ng repeats E

repeat selected E




10 ADDITIONAL FUNCTIONS

ﬁ

10.1 Function of the external
inputs
Tero external inpuls are provided which are

activated through one floating contact each.
The inputs are as follows:

Code* Terminals 017 Terminals 318
11 slop slant
12 stop keys biocked
13 slop programming blocked
14 stop fast forward run
13 start leeys blocked
15 slart Frogramming blocled
17 start fasl forward run
18 keys blocked fast forward nun
L 18 programming blocked fast forward rusn

" gee Exlra Codes
or configuration plane C 194

External start

A pragram selected on the keys can be staned
wilh an external contact, When the program
ftas been completed, the same program can
be slarted again extemally as often as
required. To run a different program this has to
be selected on the keys.

External stop

The action correspands to the *hand® function
during aulomalic operation. The time base is
stopped. The currenl values are retainad. After
releasing the “exlernai stop*® the remainder of
the pragram is run.

-

1

@se status

]

Select automatic operalion

{ Exlernal start

Enter
Aroaram No.
_.I rynry

EProgramm is running

]

Abort program

| Base status

—

L
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10 ADDITIONAL FUNCTIONS

External block keys/programming

— key block
protection againsl unauthorised operation
{all kewys are blockad)

— programming block
protection against unauthorised
programming
(key “Pgm” alene is blocked)

External fast farward run

During axtermal fast forward a program is unin
05 sec steps from saction to section, The
signals af the analogue outpuls do nat change;
they retain the same values as before the
beginning of the fast forward run. The
operating contacts change in accordance wilh
the program. The external fast forward facility
can ba used e.g. 1o omit certain parts of the
pragram through operation of a switch or the
occurrence of an event.

During fast forward run the bwo time base
LEDs fash alternatively. The display can be
changed with one of the increment keys to the
required indication {processisetpaint -
residual section fime — section No.Jprogram
Mo}, The display changes according to the
program during fast forward run.

38
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10 ADDITIONAL FUNCTIONS

“

10.2 Correcting process indication
to customer specification

A process indication differing from the desired
or aclaal value can he corrected with the Heys,
This is useful, for example, inorder to maich
the indication of several insiruments or to
compensale for lhe resistance of the sensor
cable,

Two values are fnput, the intermediate values
are imerpolared or gxtrapolated by the
contraler.

A change in X0 alone causes the line to be
displaced parallel to itseil from the old value to
the comected valus.

Achange in X1 alone causes the line to
change ils slope, rotating about the paint 0°C
{f=F).

¥hen lirst X0 and then X1 is changed, the line
is moved as explained in the example below.

Example:

When Ihe process value is 15 the process
indication should be 40.

When the pracess value is 30 1he process
indication should be BD.

Programming:

Wilh a process value of 15, 40 s programmed
in paramneter X0{C131).

Due to this camection the procass indication is
displaced upwards by 25 parallel 1o itself. The
indicated final value changes from 90 & 115,

2

MNow B0 s programmed in parameter X1
(C132).

Display of X07 (C139) = 15
Display of X1' (C134) = 90

Tha corrections should be performed near the
start of range and the end of range so that X0'
and X1" are sufficiently far aparl.

Te restors the base setting X0 must equal X1,
First X1 and then X0 is programme 1o the
same value. The error message Er 30 appears
and can be cancelled with any key. At the
samae time X0 and X0 are sel to 0 and X1 and
X1t 1.

e —

39

| Dis
play (X0, X1} 9\

00—

Al=h50—

RIEELT

|
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11 CPTIMISATION

10.3 Program stop when limit
setting is exceeded

Wilh this function the fimeis held during
automalic operation if selpoint and process
drifl apantorlogether.

A dimit comparatar whose function can be set
in sub-directory U 06 (C164, G168 and C16C)
of the configuralion plane manitors deviations
of the process x from the seipoint w in both
upwvard and downward direction.

The funclions of the limit comparators are
shown on page 7 under “Technical data®

Tha limil comparator monitars the deviation
inside a window whose width is adjustable
within the range 9999 digit. The window is
symmetrical with respect to the setpoint of the
progran.

Limit comparater |kd monitors downward
deviations, limit comparator k6 operatas when
the upper limit setting is exceeded. The
adjustable contacl spacing from the setpaint is
+ 9994 digit.

The limit comparators K7 and Ik8 can be set
anywhere over the emlire conlrol range
irgspective of he program controller selpoint.

When the process has returned within the
set limits the program conlroller confinues
its program.

program stop

40




11 OPTIMISATION
%

Optimum adjustment means:;

1. Good star-up action, Le. sar-up curve as
steep as possible without gvershom .

2. Good disturbance and conbrol correclion, [.e.
o ensure rapid control action wilhout
oscillalions in case of an extemal disturbance
ar if the selpaint is changed.

When precise process charactenistics are
available the control parameters for a defined
operaling point can be determined precisely by
animolved mathemalical procedure. in
practice, however, precise characieristics are
rarely available, and practical adjustment
criteria have therefore been developed which
have proved satisfactory.

Even here the assumed condilions je.g.
sudden changes of the disturbance or sedpoint
al the foop inputh are in most cases anly
approximately correct so that the resuiis
cbtained can anly be considered as a rough
indication.

In practice it is useful to record a curve of the
Process variable under operating condlilions in
order to ascenain the oplimum setfing by
stepwise changes of one parameter at a time.,
A basic setting for contrallers with PID action,
based on measured parameter values, can be
oblained by the procedure described balow.
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11 OPTIMISATION
L "]
Oscillation method according to "ZIEGLEA* ]

and “NICHOLS*

This method applies to processas which may | ] [ | ] E
be rendered unstable for brief pericds {TgMu at roeee
least 3). The controller is eperated initially with Apk

the following settings: on swilching controllers
PL action with minimum Tv and C¥; on
properlional controllers P action; Xp1 or X
and Xp2 on maximum. The proporticnal band

¥pis then reduced slowly {by increasing the g,
comraoller gain} to delemmine the stability Iimit ¢
at which the process performs undamped LH
oscillations of constant amplilude. This tesl * M4
gives: ) .
a) the critical osgillation amplitude Xpk = T
R
b the critical ascillation period Tk Il a
L1
The optimuwm settings are then: ang
Xp = 1.7 Xpk Th = 05Tk s
o
n =
T = L =
Y= %5 v [T
»

T
T L1 7y

W .
—-

Fu'

Adjustment according to the process
characteristics

Mot all contre! keops £an be rendered unstable
for brief pencds. This method is therefore
based on the process loop data.

The transfer funclion {response to a sudden
setttng or dislurbance change} is used lo
evaluate Lhe following characteristic values:

Ks = processtransfer coefficient

ks — A% _ sulput change
Ay inpufchange

Tu = deléy time andg
Tg = responsefime

The control lability of 1he process loop can be
eslimated from tha ralio TwTg.

For Tu/Tg less than 2.1 satisfactary control

01-043 just controllable
miare than 0.3 difficult to control

42



1 OPTIMISATION
%

The transfer function shauld be recorded near
theupaaﬁngpmnﬂsmpdmu.ThempuiMIhe
pocess is changed suddenly al time ty by an
amaunt Ay within the total adjustment range
Y {for example 16 % of ¥h). The resultisa
transfer lunclion with values for Ax, Tu and Ta.

43
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11 OPTIMISATION

If the power supplied cannot be changed in
steps the transfer funchion is recorded with a
100 % change in power. As the process does not
always permit this due to technical reasons,
there is anpther possibility for determining the
cortrol parameters. Il evaluates e maximum
rate of ise of the ransker funclion.

=y
Vmax = an

Xp = 0B3vVmax - Tu

This gives the ollowing values for PID con-
trollers based on the example abowve:

Tu = 2min
Al = 3min
Ax = 90°C

Ymax = — =

Xp = 083 Vmax - Tu = 083 - 302 - 2min
= 488 °C min

M =2T = 4 min

T _E—Saisec

Empirical rules for parameter seting

Control | Setting

action

P Xp = Vmayx - Tu(*C)

Pl Xp = 1.2 - ¥max - Tu"C})
Tn=32Tu

PD ¥Xp = 0.B3 - Vmax - TUlC)
Ty = 325 Tuimin}

PED ¥p = 0.B3 - ¥max - Tui*G)

T = 2 - Tuimin)
Tv = Tnf4.5{min)

POMPID | ¥p = 0.4 - Vmax - Tu(®C)
Tn = 2 - Tuimin)
Tv = 0.4 - Tuimin}

44
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11 OPTIMISATION

Selt-optimisation of DICON PRS {in manual operation, ltem 54}
S |
W
limivalug— I«
o
o= 100% ¥ o= 0% ¥ =100%
Oscillation, shown greatly magnified

The contraller incorporates a selFoplimisation
Tatitily. This appliesto single and double
setpoint controllers as well as to propontional
contridlers. The oplimisation procedure is
based on the “Ziegler” and “Nichols®
adjustment rules. The controller is optimised
for sefpoint response. The setpoin response of
a control loop refers ko the change in the
process variable for a sudden change in the
setpoint.

Acondition Jor activaling seif-optimfeationis
adilfarence batween process and selpaint
of at least 1044 of the comtral span.; this is
necassary in order to achieve useful resuls.

The optirmisation procedure is stared by
simultaneousty pressing the right and left
increment kays {with the conmoller on manual
aperation). During oplimisalion the word
"TUNE* i5 flashing in the alphanumerical
display. The controller output signal is set 1o
maximum (¥ = 100 %6} or minimum {¥ = 0 %)
depending on whether the setpoint is above or
befow the process variable. When halt the
difference batween process and selpoint {limit
valug} has been reached, the output signal ¥ is
reversed.

After the overshoot or undershoot the process
passes again through the limit value. The
outpul signal Y is reversed once more,
followed by another undershaot or overshoot.
The measuring process is lerminated when the
limii value has been reached again. The
caleulaled control paramsters are
automatically transberred o the parameter
plane of the controller and the control Process
begins. From the difference between the
maximurm and the minimum of the amplitude
{<1x) and the duration of the period {tmeas) the
controlier calculates:

HP1, XP2 = XP1, T, Tv = Thid
CY¥ = Tnfid, C¥2 = CY1

The parameters determined by optimisation
can always be calied up and modified.

After the start of self-optimisation the controller
ig automaltically set to PID action.

The optimisstion procedure carhe
-aborted at any Yime with the iwo centre
increment keys, o -
i she Sptimisation cannet be activated,
the parameter plane must e cleared far
‘afterations. (See Secfiony)

ﬁ
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11 OPTIMISATION

Checking the opiimisation for PID action

The optimum adjusiment of the contralier o
the process can be checked by recording a
start-up wilh closed process [oop.

The diagrams below indicate possible
incorrect adjusiments and the cormection
required.

wlpF———— - —_——————— e — - w p—— S U P U

T and Tn too small Xp too small

Teand Tn oo large opkimum adjustment

_"- 1-'

This shows that increased ¥p and increased Tn
both resultina more slable and more sluggish
control action. Smaller Xp of Th produces a
control action with less damping.

LA Y mm  inch mm inch
08 0031 916 361
4.8 0.19 g +0.3 3.62+0.02
Xp tco large 12 0.47 96 3.78
258 102 105 413
BB 2.60 111 4.37
_— 73 2.87 1215 4.78
1 ¥4 in
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12 PROGRAMMING DATA TABLE

Mast?rfor copying Program Mo.: |:|
100 H
g0 11
B
Bt
Bl i
[SLU I
an — —
Hl
20 -
o |
| : . -
1 2 3 4 3 B T ] Time
N - el
7% 1 A 1 I I A A -+
— T - DM
owz LTI ] {TTTIT] HENEREN IR e
— - OM
oYY I N O 0 I O A
1 2 2 4 5 L i g Time
Time inh:min ][ Jermin:sec [ ]
— Start programming as described in Chapter 51
Sedlion Setpoint Section Operating Operating Oparating
lirmz comtact 1 contact 2 contact 3
Blafafalf L) alals[a) (L) a sl (ZNaalaha] (L)aJaTala}
Se- SETP TIME 1 ut 2 un 3
Pr-. %
.7|1Tl1.m133.‘-
el 0 )
T -
L] 3 —
[ ~
b 5 =
[ — -
L] 7 ]
e =
9
Programming can be aborted at afy Terminate @
tme by pressing key @ . program ming
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