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Nates on the operating instructions

= Tha oparating instructions ara in-
tended for speciallst workers and
trained personnal

= Before each stage of work, read the
relevant notes and warnings cara-
fully, and keep to the sequence as
siated.

= Pay particular attention to the sec-
tion on "General safety warnings”.

1. Description of the device

General description

The high pressure calibrator enables
pressure to be generated by means of
the integrated pressure pump, up to
700 bar relative.

Tha measurement technology incor-
porated inte this device allows ac-
curate measurement and documen-
tation of the characleristic of a test
object that is connecled fo it. The
measured pressure progression can
be displayed, evaluated and saved
with a computer menitoring program
(CCS30).

The calibrator is operated with the
twa function buttons SELECT and
EMTER, |ocated directly befow
the display. The calibrator itsel is
powered by a 3,0 V battery, but power
can ako be supplied externaly via the
K=1144 interface converter. Test ob-
jects (fransmitters or pressure switch-
es) must oe supplied from an external
souUrce,

Pressure range for the display

High pressure calibrators are tham-
selves calibrated with the ambient air
pressure as the zero point reference.
The Zero function (56T ZERD) allows
any desired pressura valus to be set
as the new zero point raference,

To reset the pressure  zera paint
lo the faclory selling, use the
RES ZERD functlion {raset zaero),
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Commissioning

A pressure=resistant connection for
fhe test object is required in order fo
use tha high pressura calibrator, The
pressure connection for the last object
is already screwed fo the pressure
distributar af the high prassure calibra=
tor so thal il is pressura resistant whan
it leaves the factory, and it must not be
dismaniled,

Recommended torgue for the test
object pressure connection: 30 Nm

IMPORTANT!

Mothing must adhere to the surface of
the tes! object (no cil, grease, water,
atc). Impurities could pass through the
adapter to reach the high pressure
calibrator and damage it.

Overpressure

It the pressure exceads the measuring
range by mare than 20%, the measur-
ing cell or the mechanism of tha high
pressure calibrator may be destroyed.

Recalibration

The racalibration cycle depends on
the conditions of use. Hecommended
recalibration cyele: 1 year.

Measuring equipment for extruders
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Intended use

The high pressure calibrator (HPX)
may anly be used lo generate pras-
sure with the type HLP 22 BP hydrau=-
lic af that is supplied with the product,
Usa of the calibrater with other media
will damage it, The operational safety
of the device supplied Iz guaranteed
only if it iz used as intended. The Emit
values as stated (see page 19: "Tech=
nical data"} must never be exceeded.

Before instaling the high pressure
calibrator, check that it is suitable for
your applications.

2, Generall safety warnings

The current national regulations on
accident prevention and workplace

Seopea of dalivery
High prassure calibrator
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salety must be follbwed whenever
work is carried out, Internal regula-
tiens issued by the operalor must
ba folowed, even if they are not
mentioned in these instructions.

Mever use the high pressure calibra-
tor together with an extarnal pressure
source.

Do not remaove any connacled compo-
nanis (g.49. last objects) when the high
pressure callbrator s under prassure,
Open the screwed sealing plug before
removing parts,

Do not use Teflon tape to seal the
pressure  connection. Residues of
Teflon tape could penetrata the high-
pressure calibrator and damags it.

Only use the adaptars and seals that
are available as accessories,

Do not stora the calibrator under pres-
sure: only store the high pressure cali-
brator with the drain valve open.

Avoid the action of force of any kind
an the high pressure caliorator and its
operaling controls.

[Da nat use high pressura calbrators if
thay are damaged or fauliy,

3. Operating the HPX calibrator

Oparating the high pressure caliorator
is described starting on page 1E,

Connect the test object

You can connact your tesl object 1o the
high pressure calbrator via the pres-
sure connection (9},

Pressure generation

Whan using the calibrator, the screwed
sealing plug (7) must be openad (2
turrs), sa thal ovarpressure cannot
build up in the il reservair,

Usga the manual booster pump (8) to
sel the pressure to about 10 bar, You
can use the screw compressor (11) to
increase or reduce the pressure.

Release pressure
1, Open the scraw compressor (11)

completely
2, Open the drain valve (10)
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IMPORTANTI
Do not opan if there is high pressura in
the system!

It you can no lengear reach tha desired
pressura, please consull the section on
"Maintenanca” 1o find cut how to vent
the systam.

Zeroing the device

Open the drain valve (10} o release
any pressura that may have bullt up.
If the pressure display does not show
zero, perform a zercing procedura
(SET ZERD and then cose the drain
valve.

Information about the display

If ry pressura can ba shown on the dis-
play, it will show OFL {overflow) or UFL
(undearflow).

If pressure outside the device's
measuring range iz applied, the

last wvalid pressure wvalua thal was
measurad will flash on the display
{overkad warning),

Reset

hFa iNFE Pl ke e
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4, Description of the functions

Menu navigation

If the selected function or unit is not ac-
tivatad by pressing tha ENTER buttan
within & seconds, the display will retum
te measuring mode without changing a
satting,

Functban Reset

Desaription

Min. f max. diaplay

=4SP

Shows the peak and trough pressure values
measured thus Tar,
(Ciisplay is shown with reduced resolution)

Laak maasuramant

disP

Leak mods is used lo delermine the prassura
change over a defined period, which can be
changed,

{Leak measuramant
10 ménutes)

paricd, factory sefting:

Laro the daplay

SEE

Permanantly sets the appled pressure as the new
prassure Zoro poinl

Reset j |

Rassis the pressure zero point to the factory ssi-
display ting,

Satomalic
switch=off function

(Cant
automatically after a defined period (which can
be changed), starting from the last time & bution
was pressed. (Swilch=0ff poriod, factory setling:
15 minutes)

Continuous) The device swilchas of

Sealect units

mibar, bar, hPa, kPa, MPa, crmH20, mH23, inH20,
NH20, P&, kplem®, minHg, inHg




SELECT button

Tha SELECT bution positioned on the
front is used to switch the device on,
to select a function and 1o sslect the
various prassure unils.

ENTER button

The EMNTER button positioned on
fha front is used to activate the se
lected function or pressura unit on the
davice, You can also press the ENTER
butten to swilch betwaan the minimum
and maximum pressure values

measurad thus far,

Measuring equipment for extruders
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SELECT butlon

Min. ! max. display
Leak measurement

TmAZm

Setl zero point permanantly

L]
2]
3]
(1]
5]
®
(7]

Select units

Sa=meo

FResslting peaks and trough pressure

mo | oo
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O0-00  Skrk | |00 |* 201D
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1

2000

T Leak runtime in mm:ss

= Frassura unit
| — Current measurad valus

To

— Pressure change within
leak runtime

Reset zero point to factory setting
Activate / deactivate switch=0ff function

6, Commissioning

Switch the device on

Prass the SELECT butlan lo switch the
davica an, Initially, the devica shows
the pressure range calbrated in the
factory (top) and the software version
(yaar [ weaak),

Switch the device off

Keep the SELECT button pressed
down until the display shows 0FF,
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Prazs the ENTER butlon to execuls
the shutdewn,

— The sellings made previously ars
retained when you swiltch the device
an and off,

Display mode

Display mode is the caliorator's basic
made. The upper part of the display
shows the pressure unit and the pras-
sure that is curranily measurad, The

lower part of tha display shaows the last

function that was used, either tha min,
max, display or the Leak function,

Using the functions

Written descriptions of the individual
functions are given balow (in addition
to the diagram above),

Selecting functions

Tha individual sub-functions are callad
up fram the MAMO menu. Keep the
SELECT button pressed until TAND is



shown, and press ENTER o aclivale,
You can now use SELECT to choose
the function you want, and ENTER to
axecuta the function, Depending on
the cumrent setting, the first funclion
to be shown is either MNATIAX DISF or
LEAK Di5F.

Leak measurement function

Leak mede is used to determine
the pressure change over a defined
period, which can be adjusted. The
unit to be tested must be connected
to the high pressure caliorator on the
pressure side.

Start leak measurement

Activate the TAND menu. The display
shows LEAY [ISF. Press the ENTER
button and than the SELECT bution.
Press ENTER to confirm LEAK STRRT.
The lzak measurament starts, and the
disolay altemates betwean the cumrent
leak tima and the pressure change
measured thus far,

Active leak measurement

During leak measurament, the lower
part of the display alternates each sec-
ond between the measurement time
that has now elapsed [mm:ss] and the
pressure change measured thus far.

_Iq:I_J—- Mano mode
ENTER

¥

T

Launch Loak
rode by precs.
ing thes ENTER
button

P

ENTER

=+ Start the leak
A surrment
with EMTER

Skt

_._1___.'

ENTER

b Ir-- uUnit of pressure
L
e

l Pressure change
within leak
runtime

Laak mrs

fime In -h I]J':HE

mm:ss
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End leak measurement early

To end a leak measurement eary,
press the ENTER button and canfirm
the "LERK STOP" display by pressing
ENTER,

Leak measurement completed

If the leak measurement time has
elapsad or if the measurament was
manually ended ahead of fime,
the display alernates between the
glapsad leak measuramant time and
tha measured prassure changa,

Set leak measurement lime

The leak measurement time is presst
1o 10 minutes in the lactory, and it can
anly be changed with the "Mano Cor=
fig" softwara,

(— Software for calibrators)

MANO /" Continuous” funclion

Automatic switch=off function (the de=
vice switches off automatically 15 mi-
nutes after a button was last pressed).
Laak measurameants are cancaled by
the automatic switch=off function if the
meaasuramant timea is more than the
switch=off time,

{ORT  Off: Disables the automatic
switch=oif function

{OMT  OFF: Enables the automatic
switch=off function

It the "Confinuous" function is ens
abled, [ONT flashas on the display.

 StaP

=+ Unit of pressure
~ Current

2000

Lunisk rur= measured '.;alue
tirme i | |
MIM:ES 3l Hj:ﬂﬁ | hfﬂl
1 Pressura changs
within loak
Funlirme
i)
on |
-
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7. Maintenance / disposal

Venting the pressure system

Relkase the pressure completely and
then open the drain valve (10) and the
sorewad sealing plug (7). Screw Ihe
soraw compressar (11) in complataly,
Pumg sleadily with the manual boos-
ter pump (8] to clear the system of air,
Whan no more bubbles come out of
the recirculation pipe (6), chse the
drain valve {10).

Changing the oil
have

that
GMEUSS change the ol The enfire
system is cleanad at the same tima.

Cnly use typa HLP 22 BP hydrauliz ofl,

We  recommend you

Battery

The pressure calbralor Is powerad
by a 3 V buttan-cal battery (behind
the display), I the battery is low, The
battery symbol on the display CEATIH]
lighits up.

Replacing the battery

Pleasa swilch the dewice off, Turn the
display soction ring beyond the limit
slop unti] it is released fram the hous-
ing section (turmn through about 1807,
Open the battery compartment and
change the battery (type CR 2430).
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Disposal

This praduct must not be disposed of

as normal housshaold waste at the end

of its useful ifelima. To prevent pos-

siole damage to the environment or

fo health due te unconlrolled waste
disposal, this product
must be separated
frem other waste and
recycled correctly in
order [0 ensure sus-
tainable use of the raw
matarials.

B. Software for calibrators

Tha USHE interface canverter (K-1144)
enables communication between the
calibrator and a computer, Belore
you connecl the inlerface converler
to the computer, install driver K=104
! K=114 (the software CD i included
in the scope of delivary, K-1144, or
can be downloaded free of charge at
wiww keller-druckycom)

Settings on the high pressure

software

Device sellings such as the leak
measurement ime or the switch-off
time for the pressure calibrator can
be adjusted using the "ManaConiig”
software.

Record measurements with the
CCS530 software

The CCS30 software records the data
measured by the pressure calibra-
tor, and shows them in both graphic
and tabular form. Measured data can
be saved or exported for further pro-
cessing. You will find more informa-
tion about the software in the CC530
manual.

Step=by=step software installation

Install from the CD or from
www,keller-druck.com:

1.) K=104 [ K=114 driver
2. 1CC530) Control Center Series 30
3.) ManaConfig (if desired)
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TECHNICAL DATA

Fressure range (F5)
Cwverpressura

Accuracy, error band “1{(10.,.40 *C)
Accuracy, errar band ©H0,..50 *C)
Leak rate”

Display resalution

Mumbaer of digits on dizolay
Measurement intanal

Interace

Compensated temparatura range
Oparating lamparature

Storage temperature

Air humidity

Fower supply
Battery Hetime;
Hydraulic il

Dimensions (L x W x H)
Deagrea of protection

Selectable pressure units

Heatable pressure calibrator

0...700 bar (others on requeast)
840 bar

=< ,05 %FS

<0,1%FS

TO0 bar: =2 bar & 10 min.

50 mbar

5 digits

0.5 saconds

HE5485; the Fischer cable sockel on lhe side fits the K-104A 7 K=1144
imerface convarter

0..50°C

0...50 °C

=10...60 °C

5...95% relative humidity

Bution-call battery, type CR2430
= 2000 h in conlinuous aperation
HLF 22 BP

315-337 ¥ 155 % 148 mm
IP 65

bar, mbar, hPa, kPa, MPa, P51, kp/omd, cmH20, mH20, inH20, ftH20,
mimkg, inHg

W including accuracy, tampersiure coefficlants, zero point and range tolerance

* Physics] effects caused by a pressure change lead &t first 10 a clear differance in pressure,
Advice: To minimis2 the induence of theae physical eftects increase steadily the last 5% of the target presaure 2nd regulate towards the targst

prassure for the first minutes,

The stated leakage rate is at a thermal balanced condition {whan temperature of pressura media and of the environmant is equakble).
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PID CONTROLLERS INSTRUCTION MANUAL
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A Adjustment of the controller
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2.1 User level
2.2 Soft level
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24 Option level
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31 How to change the input level
3.2 Tuning controller {auto tuning)
33 Tuning the controller manually
3.4 Manual control
4 Programming level parameters
5 Controller specifications
6. Error messages and fault identification
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INTRODUCTION

This manual contains information for the installation, operation and tuning of your FUZZY ENHANCED
auto-tuning microprocessor based controller. The microprocessor controllers are FUZZY ENHANCED
“proportional + integral + derivative™ (PID) controllers, The input is configurable. They have dual displays
that show the input (measured temperature) in the top digital display and the required set peint in the lower.
The controller boasts a comprehensive range of other features that include a ramp, soft start with power
limiting and aute/manual funetion.

A Adjustment of the controller

The controller is so predefined that he can be operated except for the upper temperature range
with these attitudes. In the description all functions aren't or are described to functions which
aren't neaded in this application. Changes of the attitudes only by specialist staff. For damages
which are caused by faults at the attitudes, the manufacturer doesn't assume any guarantee.

B Changing the upper temperature value (set point)

- push short the E SHIFT butt
- changes the set noint with the or the E button
- push short the SET button

11
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1. FRONT PANEL DESCRIPTION
1.1.Controller Face indications

DISPLAY AND INDICATOR

PV (Process Value) Display
# Displays the actual maasuremeant of the input,

» Displays the parameter index code when
selectad.
» Displays the error measage

SV {Set Value) Display
= Displays the set value. (Required Setpoint)
» Dispiays the parameter data when selected.
Displays the output percentage value when
salected.

« Al status LED indicator (Alarm 1 relay status LED)
Thiz LED is lit in red when the alarm 1 relay is active.
= A2 status LED indicator (Alarm 2 relay status LED)
This LED is lit in red when the alarm 2 relay is active
+ C1 status LED indicator (Main output 1 status LED)
lluminates in green when the centrol output 1 is active,
= (2 status LED indicator (Controf output 2 status LED)
Huminates in green when the control output 2 is active,
# AT status indicator
When the contraller s auto tuning the rightmost lewer decimal point in the PV display will blink. Auto tuning may
take from several minutes to several hours depending upon the process in question.
= MA status indicator
When the manual control mode is selected, The rightmost decimal on SV display will blink.

12
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1.2.KEY FUNCTION

EET kay

Fress once to sccess the next configurable parameter within the level you are in.
Press for & seconds to reset alarm timer if used.

m SHIFT key

Shift digits to be adjusted by up/down key.

m DOWM  kay

Press to decrease the set point or parameter value.

E UF key

Prass to increase the =et point or parameter value.

=A]

Press the SET and UF keys once to return the normal operation.

EET=T | vet key

Press the SET and SHIFT keys simultaneously for 5 seconds and then use the up and down keys to select the
programming level required, (ie: User, Soft, PID ets) Now press the SET key to enter that particular level and
access the first parameter.

EE Dizplay Engineering Unit for analeg input setting.

Press the UP and DOWN keys simultaneously for & seconds to access “LnLo” and “LnHi® parameters. Thesa
values are used to set the display engineering units you require to correspond to the analog input being used.
Eg: a4~ 20 input may represent 0 ~ 100 °C or any other range you chose,

13
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2. CONFIGURATION AND PARAMETER SETTINGS

All canfigurable parameters are user friendly and clearly structured in three levels. To change level from one to
the next, please press keys for at least 5 seconds fo access level selection. Use UP/DOWN key to select

programming level.

= Soft

« Pidlevel [ P d)

« Option level. [oPE 1)
s Scaling for Linear Input

2.1.USER LEVEL
The following parameters are listed in a default sequence. However any unused parameter can be removed

and the display sequence is configurable to simplify the oparation.

Z0 set point value required for control.

EZE)  atarm 1 set peint value in °C. This will be a time set valus while ATFU is set to T.on ar T. off and the unit
will b HH.MM or MM.S5  depending on the choice of unit defined by the “P InE” parameter, Range -1999 — 5989 f

00:00~58.58

Heol)l  Alarm 2 set paint value in °C. This will be a time set value while AZFU is set to T.on or T. off and the unit
will ber HH.MM or MM.S5  depending on the choice of unit defined by the “P.InE” perameter. Range -1%989 — 0989 /
00.D0~54_58

ZE)  Auto wne. Used to set Pb,titd (PID) parameters automatically using the auto tuning process.
This procedure will also tune the "cooling” PID parameters as well if your controller has that option installed.

o Auto tuning is disabled,
HE5 |- Most commenly used aute tuning procedure. The PV is compared with SV during auto tuning.
HE 5" Used when you do not wish the PV {measured temperature) to exceed the SV during auto tuning. The
process of aule tuning is done at 10% below the set value.
EE22) Hand (manual) control, Used to enable or disable the manual mode. Care must be taken when using
this function as the outpul is sel manually by the operator, and the controller will not make any automatic
corrections should there be overshoot above the set value temperature.

Mo Disable the manual mode

YES: Enable the manual mode.

EIED: output percentage. Indicating the % output set either by hand in manual or by the controller when
cantrolling normally.
Auto tune, Used to st Pb titd (PID) parameters automnatically using the auto tuning process.
This procedure will also tune the "cooling” PID parameters as well if your controller has that aplion installed,

2.2. SOFT LEVEL (piaase note in order to unlock the soft leve! the lock parametar must be set to 0101)

i—rﬁﬁa . The ramp can be used separately from the “Soft Start” or in conjunction with as you please. With the Ramp
- value set to 0 the ramp is disabled. When a value has been set in T./min each time a setpoint change is
made the setpoint will ramp at the set rate fram the orlginal value to the new setpoint value. This can be set

betwean the range of 0 ~ 5999 Cimin (0.0-999.9)

14
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55F | - This is the temperature setpoint below which at startup, the output will be limited to the % value set in the
*out” parameter below. This value can be set anywhere between the Lolt — HiLt values of the range.

ot | :Output percentage value to which the output will be limited at startup until the temperature has reached the
5.SP setpoint above at which the output will revert to full PID regulation.

2.3.PID LEVEL

L) proportional band value. Setting range from 0.0 to 300.0 % of contraller's Span. set to 0.0 for onfoff contral.
This valug is automatically calculated by activating the auto tune function. It can also be set manually by
the user if 2o desired.

Ti - Integral {reset) time. This value is automatically calculated by activating the auto tune functicn. It can also
be set manually by the user if so desired.

When PB = 0.0, this parameter will be nat avallable, When Ti is set to zero, make Pb & td +0 for PD
contral,

L2 Derivative (rate) time. This value is automatically calculated by activating the auto tune function. It can also be
set manually by the user i 90 desiied. When PE-0.0, this parameter will be not available. When td is set
to zero, Pb &t < 0 for Pl control.

L] cycle time for the main control output. Setting range is from 0 to 100 seconds. Setto 1 for SSR output, set to 0
for 4 ~ 20 mA analog output and set to 15 for relay or contactor,

L] Proportional band value for cooling control output when fitted. Set 0.0 for ON/OFF control.

L2} integral time for cooling control output. When PB=0.0, this parameter will be not available. When set to zero,
Pb & td + O for PD control,

L2} Derivative time for cooling control output When Pb=0.0, this parameter will be not available. When set to zera,
Fb & ti + 0 for Pl control.

m Cycle time of second control output.

Hysteresis (Dead Band) for onfoff contrel on eutput 1 and output 2. Users can create a dead band
around the setpaint from 0.0 to 200.0 deg C. The temperature will continue to heat and rise above the
sefpoint by the "HyS51° amount set, then cool until it has dropped below the setpoint by the same amaunt
before switching on again,

Hysteresis for alarm 1 and alarm 2. The setting range is 0.0 to 200.0 and it works in the same way as
for the main Hysteresis setting,

[_ZE) Dead band value. This defines the dead band between the heating and cooling outputs when used and can be
set from -100.0 to 100.0 deg C. If you are using proportional or PID control even though you set a dead
band you may get everlapping switching between the heating and cooling. This is a result of the control
algorithm acton, If you make both the heating and coaling Pb = 0 however it will ensure that there is
nothing on between the two.

Set point offset. Setting range is from -100.0 to 100.0 or —1000 to 1000, This value will be added to SV to
perfarm control. It mainly used to eliminate offset error between the 5V and PV that may be experienced
during proportional only contral.

FUoFl Process value offset. Setting range form -100.0 to 200.0 or —1000 to 2000 This parameter allows for manual
compensation of any process off-set that may exist between the measurement of the probe and the
reading on the contraller PV display..

15
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Parameter lock. This security feature |ocks out selected levels or single parameters prohibiting tampering and
inadvertent programming changes. To change any “Lock” settings you must first make sure that gap "G1”
is soldered,

Table 3-1 Parameter lock selection

tting Description
000D All parameters are locked out.
o001 Only SP is adjustable
a010 Only USER level is adjustable
I oo USER and PID levels are adjustable.
I 01040 USER, PID, OPTI levels are adjustable.
o101 USER,SOFT,PID,OPTI levels are adjustable.
0101~0111_ |All parameters in all levels are cpened.
900 ~ 1111 [000=0000, 100 1=0001, 1070=0010, 1011=0011, 1100=0100 but Output 2
is opened.
2.4.OPTION LEVEL

B2 sensor input selection.

Table 3-2 Input and range
PE  |DISPLAY |RANGE
o S0C~1000C  [58°F~ 1832°F
[« t S0T~13707  |58'F~2498°F
E 2707 ~400°C :::54 F =T,
E 50T ~1000T  |[‘S8F~1832°F
b 0C~1800°C 32°F~3272°F
r -S0C~1750C  -SBF~382F
5 -50°C-17507;  |-58°F~3182°F
n 500 ~1300°  |-B8°'F~2372°F
L -50C~1800C  |-B8'F~3272°F
d-Pt |200c-ssoc  |[-928°F~1852°F
PT J-PE |200c-s00C  |-328'F~1112F |
INEAR |L 1nE  |-1988-9099

Version 1.0
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5L Unit of measure selection
O7: Degrees C.
SF: Dagrees F
Enli: Engineering unit. Only for linear input.
Decimal point selection.
0000 No decimal point.
J000: 0.1 resolution.
00030 0.01 resolution. Only for linear input.
0080 0.001 resolution. Only for linear input.
After reconfiguring the decimal point, pleaze reconfinm other parameter settings that may be effected.

CZZL) output 1 contral action.
~ EY: Reverse action. Usad for heating contral.
o~ Direct action, Used for cooling control.

CSlL)} Low limit of span or range. Set the low limit lower than the lowest expected SV and PV display.
Normally set at 0 deg C. If you make this setting above 0 deg C when the controller PV drops below this
setting it will be out of range and cease to operate.

EZI) High limit of span or range. Mote: If you have a PV retransmission output the Hilt and Lolt sets the
range that will equal your retransmission signal. le: 0~1000/ 4~20 mA or whatever.

E_LL} software filters.

EELVEIEL: Alarm function selection. See section 5.1 for detail.

E LV EEELD: Alarm mode selection. See saction 5.2 for detail.

Address of the controller when communicating with a master device using RS485 comms.
Communication baud rate. 2 4k=2400 bps, 4 8k=4800 bps, 9.6k=0600 bps, 19.2k=19200 bps

2.5.SCALING FOR LINEAR INFUT

» Press the UP and DOWN keys simultaneously for 5 seconds to access "LnLo" p s ‘e,
* Adjust “LnlLo" setting to correspond the low scale and after adjustment press (d key once to access

“LnHi" Parameter
= Adjust “LnHI" setting to comespond the high scale and after adjustment press key once for normal

operation

17
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3. OPERATION
3.1.HOW TO CHANGE THE INPUT TYPE

Heatable pressure calibrator

Fress the SET and SHIFT keys simultaneously for 5 seconds until the display reads Level in the top

display. Then use the up and down keys to select the programming level required. {ie: User, Scft, PID
etc) Inthis case choose the Opti leval Now press the SET key to anter that particular level and access
the first parameter.

This should be the Type parameter. Use the up and down kay to select the input type you wish to have

as listed in the table below

TYPE |DISPLAY RANGE
J ") -50 ~100D 5B - 1832
K = -50 ~1370 -5 ~24908
T - 270 400 -454 -THZ
E E -850 -1000 58 -1832 ||
o & ¢ -1000 22 -3zvE (l
R i~ -50 ~1750 -5B ~3182
s 5 -50 =17 &0 66 -31182
M - -50 =1300 58 -2arv2
H c C A0 -1800 58 ~32T2
OPT d-PE | zo0 -sso 328 ~1652
JPT J=-PE | 200 -~go00 -3za ~1112
LINEAR | L i E 199959949

Mow press the SET key a faw times until you reach the LalL) parameter and leave this set at 0000 .
Prass the SET key again and you will see the Use the up and down to make this the nearest 100's
setting suitabla_ (ig a range of 0~200 or 0~400 or 0~600 etc etc)

Now L2ET)

Press the SET and UP keys once to return the normal operation.

3.2.TUNING CONTROLLER (Auto Tuning)

Version 1.0

Tuning is the process of setting the Proportional, Integral and Derivative terms of the controllers main output
to best suit your application and give the best possible control under yvour specific circumstances. [ Nole this
funing will also tune the second cooling output should your controller have this option) If you are not happy
with the stability of control, and wish to have less over and undershoal around the setpoint, it is advisable to do
this procedure. Itis also advisable always do this on commissioning new installations. The auto tune function
s used to “teach” the controller the main characteristics of the process. It “leams” by cycling the output on and
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Heatable pressure calibrator

off around the selpoint. The results are measure and used fo calculate optimum Pb, i, i values, which are
automatically entered into nonvolatile memaory
The auto tune function is triggered manually and can be used during setup of the conltroller.

Firstly install the controller and get it controlling using the factory settings (As supplied)

Always set the setpoint at about half the eventual control temperature the first time you tum it on
after installing it during commissioning. This will allow the controller to start controlling and you will
easily see if there is something wrong.

If the controller is being used as a PID controller, the output will be on and stay on at first. and the
termparatune will rigs fowards the satpnint As it nears the setpoint it will begin to switch on and off.
You can monitor this by watching the “C1° light on the display. When the output is on and it is
heating, the light will be on.

Once the controller has stabilized at that setpaint and 15 working more oF less ok, take the safpaint
up to the required temperature and let it re-stabilized there.

If you are then not happy with the conirol results you can make the controller set (lune) the PID
parameters itself. Should you wish to do this instruct the controller te do an “auto-tuning” calibration
of the parameatears,

Make sure that the value of Pb is not zera (Pb = 0 forces onfoff contral). Setthe® Ak " parameter
to *SES [ CYESA will foree the tuning process at 10% below the reguired setpoint and is not
generally used.) The rightmost decimal {AT) on the PV display will blink during tuning process.
{See explanation of difference between "SES " and YE 52" below)

After two escillatory cycles of onfoff control action around the setpaint (SV) the controller will use the
measurements learned to set the PID parameters. The controller perfarms PID control with these
“leamed” PID values to verify the results. Finally the PID values will be entered into the memaory.
The controlier will now start controlling using fuzzy enhanced PID control.

To abort an auto tune process. Simply setthe©  HE" parameterto®  na”

If initially the controller is oscillating badly you may need to perform this procedure a second time to
get the best results.

DO NOT CHANGE ANYTHING AT ALL IN THE PROCESS OR CONTROLLER WHILE DOING AN
AUTO TUNING PROCESS.

Do not change anything during this procedure, as it will rezult in ermoneous settings that may not
control wall at all. {Just leave the system for a few minutes while it does its thing.)

Also only do this at the full-required temperature, once the whole system has had a chance o warm
up and work for a while.

Once it has finished the auto tune light will stop flashing and the controller will start ta control using
the new parameters,

Once this process is completed, you should get good control. It should really only be done once
mare when the system is in full operation (i.e. under normal working conditions with the process in
full swing) if you are not happy with the control results,

When daing this on a barrel of an extrusion machine, or on a mould where there is mare than one
temnperature being controlled in close proximity to anather, whera they may interfere with each other,
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always let them all stabilize and then choose the most stable zone and do that ene first. Only ever
do one zone at & time, let it finish and then do the next most stable zone next to the one you have

already dane.

The controller can alsa be set to ON/OFF, P, PD and P contral made. Set Pb = 0 for ONMOFF control mode.
Set ti = 0 for PD control mode, Set td = 0 fro Pl control mode and &, td = 0 fro P control mode, The Hysteresis
(dead band) OF ON/OFF control can be set as follow.

ON

OFF

SPHYST A SP+HYST
SP

When the second control cutput {output 2 cooling) is fitted it will behave as shown below. Bear in mind that
when using Propgortional or FID contral there may be an overlap between the heating and cooling depending
on the auto PID algorthm calculationz, This is perfectly normal. You can make both heating and cooling
propartional band = 0 then it will ensure that between the two nothing is switched on.

Output
Heatin
L] =
i
2
* . PV

Overlap  Dead

Band Band

3.3. TUNING THE CONTROLLER MANUALLY

= To enaure that all parameters are configured comectly.
= Set® Phb’tozem. Set"HY5 !”to smallest
= 3Set the controller's set point (SV) to a value, which closely approximates your application.
= The controller will perform the on/off control action. So the process value will oscillate about the set point,
= The following pararmeters should be noted:
1. The peak-to-peak variation (P} in "CIF (i.e. the difference between the highest value of the overshoot and the
lowest value of the undershoaot).
2. Tha eycle time of the ascillation in seconds.
+ The control setting should be then calculated as follows:

20
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Pb= (Px100)+8pan ( %)

ti=T

td =T/

Note: The span is the difference between the “H (L E " high limit value and *L ol £ low limit value.

The PID parameters determined by the above procedures are just rough values. If the control resulis are unsatisfactory.
The fallowing rules may be used to further adjust the PID parameters.

Adjustment sequence |Symptom Solution
_ Slow response. Decrease PE.
s Frpjpaviional Hand High overshoot or Oscillaticns _|Increase PE.
Slow response Decrease fi,
£ eyl Vi Instability or Oscillations Increase ti
Slow response or Oscillations  |Decrease fd.
3. Derivative Time :
High overshoot Increase 1d.
3.4 MANUAL CONTROL

Manual control allows the user to manually force the output percentage from 0.0 through 100.0% (usually used
for lesling purposes). To access the manual control mode, set the “HAnd* parameter to "yes”, the rightmost
decimal {(MA) on SV display will flash. Then the "olUEL" parameter will display altemately "ol/tL" and
process value. The output percentage then can be adjusted by using up or down key to increase or decrease
the temperature. To abort the manual control just simply setthe "HR~d“to” ~ ~o . BE AWARE THAT THE
CONTROLLER CANNOT MAKE ANY CORRECTIONS SHOULD THE TEMPERATURE GET TOOD HOT
WHILE YOU HAVE IT IN MANLUAL MODE.

21

Version 1.0



Heatable pressure calibrator

4., PROGRAMMING LEVEL PARAMETER

Ist. _Level 2nd.Prog.Level 3rd. Prog.Level 4" Prog.Level 5".Prog.Level

g Fy

=3
nn
T
e
o
5]
]
K
Ea
K3
g
K
Ega
o

E

R+

1. When 2™ Qutput {Cooling) is
not selected, CPb- Cti - Ctd -
HYS5Z and db parameters are
not availakble.

2. When Pb+#0.0D- HYS1 will be
skipped.

3. When CPe¥0.0 -+ HYSZ will be
skipped.

Version 1.0
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5. CONTROLLER SPECIFICATIONS

INPUT Thermocouple JKTEBR.S5NCTYPE

RTD DIN PT-100; 15 PT-100

Linear 4~2UmMA; U~dumY, 1~aV, U~10V.....

Range User configurable

Accuracy +1°C for thermocouple, £0.2°C for RTD, £3mA for Linear

Cold Junction Compensation  0.1°*C/C ambient

Sampling Time 0.25 sec.

Normal Mode Rejection 60 dB

Commeon Mode Rejection 120 dB

CONTROL FUNCTION

Proportional Band 0.0 ~ 300.0 %

Integral Time U~ 3600 sec.

Derivative Time 0~ 900 sec.

Hysteresis 0.0 ~ 200.0/ 0 ~ 2000

Cycle Time 0 =100 sec,

Caontrol Action Direct {for cooling) or Reverse (for heating)
OUTPUT

Relay Contact Output10A/240 VAC (Resistive Load)

Pulsed Voltage Output 0 or 24 VDC (Resistive 250 chms Min.)

Current Output d ~ 20mA [Resistive 800 ohms Max. )

Continuous Violtage Output 0~ S50mMA, 1~5¥, 0~10V..__. (Resistive 600 ohms Min.)
GEMERAL

Rated Valtage 80 ~ 264 VAC 50/60 Hz or VDC

Consumption Less than 5 WA

Memaory Backup EEPROM and non-volatie memaory (Approx, 10 years)
Ambient Temperaturel ~ 50°C
Ambient Humidity 0 ~ 30% RH (Non-condensing)
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6. Error Messages and Fault identification

Symptom Prabable Solutian
Incorect impul wiring Check the termingl connactions
PY disglay : ==
— Input signal out of range Adjust proper values for M L Fand Lol E paramelers
Wrong input type selected Check sensor type and if proper inpul type was salectad
Incarmect input wiring Chetk the temminal connechons,
- - Sensor wires problam Check il the sensor wire opened of damaged.

Tha inpul handwsans damaged by oo high current cignal|Cheok input oignad level. If hard, i= d gad, return far repair.
Input sensor doesn't corespand to input £ 5P E Check sensar type and (| proper input ype was selected

AEE- Auto tune failed Adjust the valuesof  Fo- £ 0. Ed manually.
AllLED's and  |-Mo power 1o condraller -Check power lines connection
display not light  [-5MPS failure -Replace SMPS
Process Value =3uppréss ancing conlacts in systam to eliminate high voltage spike
-Eleciromagrelic  Interference (EMI}  or  Radio
changed spurces. Separate sensor and contraller wiring frerm “dirty” power lines.
Fraquency Infefaramce [RFI1}
abnormally Ground heatars
Analeg o digital convester crcuit abnormal
BrEs Abnarmal high voltagessurge for Inpul signal Lnit must be repaired or replaced.

The actual linear input signal s higher than ordering|Check for outside source of damage such as trangsent vollage spies
spestification.

Controdier memory IC abnomal
C5E~  |abnomal high voltageisurge from power source or|Check if the input signal is abnormal and return for rapair.
imput terminal.

Cheek the setfing of /L parameter. Change “E7 . or
o 1o proper direction setting,
en  Fh=00,  FE can'toe done.

when HHnd= 4ES.  AE cant be done.

aL/E L Parameter can't be adjusted. when HHnde  mo olEL paramater can't be adjusted

Check the value for P 2o F |

et P5'0F =0 1o see if the ermor is ediminated,

Eheck the seting for £ 5P E sng Un 4 and adjust io the proper values.

Condral funstion o Clvack tlws webus fun 570
Setpoint is defarant from actual lernperature
Set 55 o F w0 1o see if the error is eliminated.

when HAnd= YE5 . manual sutput eantral iset fimited by emor

MEBSaJa.
Wihen cutput LED ks an, check thevalue of SFaF 52 5P oF =g
dowis il e wior b el rinested,

Contmol gutput draction is reversed.

At parameter can't be adgjusted

Mezsure  lemperalure  is  deferent  from  acteal
lemperature

Contrad oudput continues whila eror message appears.

Coniral output dosen't stop while PV excesds seipoint
when HAnds  Y9ES . manual output contrel isn't mitedby 5P
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The rangeat A 15F .7 1HY . AZ5F . A2HY are B E OIENH
Alarm funetion _ checkif 7 (FL - HZ'FLU parameters are set propedy
limited

Check if the RS5-485 module i3 instalied.

Communication software should be fit ModBus RTU protocol

complisnce
F5-485
RS-AA5 cnmirnainbeatinn falled ek iF .':ilr'iu‘lll' pararmatar i mrsepanding toe rtha anfhaans andreos
commenication
sefting.

Check if bH LU parameter (s comesponding to the software baud)

rate setting.

Copyright

The copyright for this manual is the property of Gneuss Kunststofftechnik GmbH. This
instruction manual is intended solely for the operating, monitoring, maintenance personnel
and fitters. It includes recommendations and technical drawings, which may neither be
copied completely nor in part, and which may not be duplicated or passed on to
unauthorized third parties.

Gneuss Kunststofftechnik GmbH
Moenichhusen 42

32549 Bad Oeynhausen, Germany
Phone: +49 (0) 5731 5307-0

Fax: +49 (0) 5731 5307-77

Mail: gneuss@gneuss.com

www.gneuss.de
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