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NOTES ON ELECTRIC SAFETY
AND ELECTROMAGNETIC
COMPATIBILITY

C€

Please, read carefully these
instructions before proceeding with
the installation of the controller.
Class Il instrument, for indoor use
only.

This controller has been designed
with complianceto:

Regulations on electrical
apparatus (appliance, systems
and installations) according fo
the European community directife
73/23/EEC amended by the
European Community directive
93/68/EEC and the Regulations
on the essential protection

requirements in electrical apparatus

EN61010-1 : 93 + A2:95.

Regulations on Electromagnetic
Compatibility according to the
European Comunity directive n°®
89/336/EEC, amended by the
European Community directive n°®
92/31/EEC, 93/68/EEC, 98/13/EEC
and the following regulations:

- Regulations on RF emissions
EN61000-6-3 : 2001 residential
envirenments
ENG1000-6-4 : 2001 industrial
environments

- Regulation on RF immunity:
ENG1000-6-2 : 2001 industrial
equipment an system

It is important to understand that
it"s responsibility of the installer
to ensure the compliance of the
regulations on safety requirements
and EMC.

Repairs: this device has no user
serviceable parts and requires
special equipment and specialised
engineers. Therefore, a repair

can be hardly carried on directly
by the user. for this purpose, the
manuvacturer provides fechnical
assistance and the repair service
for its Customers. Please, contact
your nearest Agent for further
information.

All the information and warnings
about safety and electromagnetic
compatibility are marked with the
sign, at the side of the note.

1. Introduction

Powerful features and a wide range
of functionalities

Congratulations for having chosen
these universal controllers. They are
the best result of our experience

in designing and manufacturing of
smart, powerful and high reliable
confrollers.

The process contfrollers of the X5
series have been designed for the
industrial environment, are provided
with a complete set of functions, as
a true universal instrument.

They can be used as Controllers-
Programmers with 4 Setpoint
profiles of 16 segments.

Main universal input

Auxiliary input

REM! POT.
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& Jr=1

Digital input
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Setpoint
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(option)
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Digital inputs (IL1,IL2 or IL3) functions
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T
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0P3
=
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"
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Modbus RS485 Master

[ X5_]

— link to other instruments
(option)
[ —)

Modbus RS485 Slave
Parameterization Supervision
(option)

0P5 [
S EHA
m 8|Valve  OP1 OP2

Fuzzy tuning with automatic selection

One shot
Auto tuning

Operating mode
Control Alarms Retransmission
@) % i
PV/SP/OP
1 Single OP1 0P2 OP3 OP4{0P5 OP6
261N op5  |op10P20P30P4|  OPG
Split
3Range  OP5 OPG|OP1 OP2 OP3 P4
4 0P10P2 OP3 OP4|0P5 OP6
Slpowie OP10PS|  OP20P30P4  OP6
6/%°" opsop2loP1  op3opa|  oPe
0OP5 OP6{0P1 OP2 OP3 OP4|
0P3 OP4|0P5 OP6
Continuous tuning

F_’.F?O'FI

DOOE

One shot
Natural Frequency

Adaptive
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2.1.1 Dimensional details 2.1.2 Panel cut-out

2 Installation 2.1 Aligemeine Beschreibung
Installation must only be carried out IP 20 Terminal Block Panel
by qualified personnel. EN61010 - 1 (IEC1010- 1) surface 96 mm
t 3.78n N ‘ — aesas, 1

Before proceeding with the } }
installation of this controller, | |
follow the instructions illustrated j Jﬁ’*’" 1 7,4},7_,

in this manual and, particularly the : : T
installation precautions marked 2.67322 | |
with the BNCE symbol, related to J :
the European Community directive | | 02
on electrical protection and I T | | o
electromagnetic compatibility. 10 10 £ : : i

S H o e S

INCE ] ‘ | |

To prevent hands or metal fouching L

parts that may be electrically live, Product code label

the controllers must be installed in P b PR —

an enclosure and/or in a cubicle. Mounting clamps 119 mm

- 4.33in
Sealing front panel gasket Front panel
IP65 protection r —
EN 650529 (IEC 529) [ |
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2.2 Enviranmental ratings NC€ 2.3 Panel mounting (1) 2.3.2 Installation securing 2.3.3 Clamps removing 2.3.4 Instrument unplugging

. . 2.3.1 Insert the instrument 1 Prepqre p(]ne| cut-out; 1 IngerT the screwdriver in the
Operating conditions 2 Check front panel gasket clips of the clomps,: 1 Pushand
% Altitude up to 2000 m 1 Prepare panel cut-out; position; 2 Rotafe the screwdriver. 2 Pull fo remove the instrument.
2 Check fronf panel gasket 3 Insert the instrument through the o
t’c Temperature 0...50°C [1] position; cut-out. Elecfrosfatic discharges can
3 Insert the instrument through the damage the instrument.
%Rh Relative humidity 5...95 % non-condensing cut-out.
. o - UL note e
Special conditions Suggestions (1) For Use on a Flat Surface of a Type 2 and Before removing the instrument the
2000 , , Type 3 ‘raintight” Enclosure. operator must discharge himself to
z Altitude > 2000 m Use 24Vac supply version ground.
°C Temperature > 50°C Use forced air ventilation
Humidity > 95 % Warm up
Conducting atmosphere Use filter

Forbidden Conditions ®

=
g‘?& Corrosive atmosphere
W/é Explosive atmosphere
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3. Electrical connections 3.1 Termination unit PI'iOI'IS 3.2. Suggested wires routing

Despite the fact that the instrument

; ) Conduit for s ly and output cables
has been designed to work in an ] = uPPYy Py i

: Rear 5.7 mm harsh and noisy environmental (level |
: 25|  terminal oo - Y. A B A B

@], Bt @ "l cover jﬂ " IV of the industrial standard IEC

[t ég k=~ GCable size 801-4), it is recommended fo follow

f ; Tmme [2] the following suggestions.

= i 27

[@-{ [por  Ebc |ors @ - &

fig- Jow=1  Edno i o8 €5 35 screw terminals M3 - )

+—:|HEMNCT|OP1 @ = . : All the wiring must comply with

B+ ]OPG Bl 5 @2 5 D Option terminals the local regulations. The supply

- oP2 i i

Bil- Jopzione) @@N0J™= | | TN\ | [N @ Holding screw 0.5 Nm wiring should be rouTe_d away from

2L @NO]OF,4 3@30 the power cables. Avoid fo use

+ (opzione) C o j §=_"_’ Positive screw-driver PH1 electromagnetic contactors, power

ba]- |IUUL 6|+ - H A

Bl ST Ept — Negative screw-driver Relays and high power motors
= | = 08x4mm nearby. Avoid power units nearby,
3@32 Terminals especially if controlled in phase
i angle.
§@33 Pin connector g : gupply
a A 1.4 mm - 0.055 in max. ; = Outputs
o - s el srr
; Fork-shape AMP 165004 o D = Analogue output
e 60/70 70 . Gy ©5.5mm-021in and the output cables. If this is not E- Digitalginput P
(1) Use copper (Cu) ; : : achievable, use shielded cables on EDC Serial Comm.s
conductor only. 3@36 — ] Stripped wire th inout. with the shield R B :

| L 55mm-0.21 in e sensor input, with the shiel

connected fo earth. Conduit for low level sensor cables
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3.3. Example of wiring diagram (Valve control) Nofes: 3.3.1 Power supply 3.3.2 PV control input

1) Make sure that the power supply voltage is

Retransm. Commands Supervisory Vv~ the same indicated on the insfrument Swifching power supply with multiple A L-J-K-S-R-T-B-N-E-W thermocouple type
E . : isolation and PTC protection. ¢ Connect the wires with the polarity as
%%%% — Power 2) Switch on the power supply only after that Shown:
E— supply [3; i i !
l RS485 st ggr:lseifgmcol connecfions have been * Standard version: * Use always compensation cable of the
< : . . Nominal voltage: correct type for the thermocouple used; L
I 3) In accordance with the safety regulafions, 100... 240Vac (-15..+10%); + The shield, if present, must be connected fo 4 T Wireresistance
3 the power supply switch shall bring the
A . Frequency 50/60Hz. a proper earth. 1500 max.
1] ) B7C identification of the relevant instrument.
+ K> E_|:|< > . .
_ @ The power supply switch shall be easily « Low Voltage version: B For PH100 resistance thermometer ~ —o
(2] [1af 28k accessible from the operator. . . ! ) A
(— c c " 4) The instrument is PTC protected. In case of Norninal volfage: * Ifa 3 wires system is used, use always Only for two wires sys-
3] [15) @—.1_. N P c 24Vac (-25..+12%); cables of the same diameter (Imm2 min.), DLk Y . y
OP3 = Alarm failure it is suggested to return the instrument ) : ) . b - tem, put a jumper
[4] 1o the manufeeturer for renair Frequency 50/60Hz maximum line resistance 20 Q/line. § between terminals 11
_@ L1 ' __ ; p ' L or 24Vdc (-15...+25%); e \When using a 2 wires system, use always Lo o D@ and 12
575 5) To protect the instrument internal circuits : ; ) B :
6] 2 ? Y Use: Power consumption 5W max. cables of the same section (1.5mm2 min.) —
L—t7]is OP1_[Bip— - 2 AT fuse for Relay outputs (220 Vac) ?gd put a Jumper between ferminals 11 and
At > ) -+ <@ i - 4 AT fuse for Relay outputs (110 Vac) PTC
0 5 y it ) ; included — ] )
EIJA ¥ { . 1 AT fuse for friac oufputs . L C For AT (2x RTD P1100) Special A Use wires of the same
P2 6) Relay contacts are already protected with ; R1 length and 1.5 mm?
Servomotor varistors /\ When the distance between the controller °
+ ' @ Supply and the sensor is 15m using a cable of g sz
[11] [3] o100 X Ro Maximum line resis-
& UV 4 only i f 24 Vac inductive load 1.5mm2 section, produces an error on the tance 20 Oline.
[12] 2] [Eh | nly in case o ac inductive loads, use measure of 1°C. Lo ig tance e
=v D & E model A51-065-30D7 varistors (on request) asure ot 1% A L=
4...20mA - -

Transmitter

R1 + R2 must be <320Q
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3.3.2 PV control input

C For mA, mV

Input resistance = 30Q per mA;
Input resistance > 10MQ per mV;
Input resistance = 10kQ per Volt;

C1 With 2 wires transducer

C2 With 3 wires transducer

Note:

(1) Auxiliary power supply for
external fransmitter 24Vdc
+20%,/30mA max without short
circuit protection.

Al

vmV mA

93

Transmitter
S {36]24v-
m 4...20mA [
_ +
Ri
Transmitter
. 24V-
PV + [11
foab— —
T i
G [4...20mA Ri

3.3.3 PV control input -
IN2 Frequency input

Using the frequency input (IN2),
the IN1 input is not yet available

e Low level:
0...2Volt /0.5mA max.

* High level:
3...24Volt / = 0 mA max..

* Frequency range:
0...2kHz / 0...20kHz, selectable
in configuration mode;

* Use sensors with an NPN output
or a clean contact.

Al

+5V

3.3.4 Auxiliary input

A - From Remote Setpoint

Current 0/4...20mA;

Input resistance = 30Q.

Voltage 1...5V, 0...5V, 0...10V;
Input resistance = 300kQ.

Not available with frequency input

B - From Potentiometer
for the measure of the position of
the motor or the valve.

100% from 1002 to 10kQ max.

Pakh, Operating | Total
travel travel

Fat | distance |distance

w1 100%

m i A | 0%

3.3.5 Digital input

* The input is active when the logic
state is ON, corresponding fo the
confact closed.

e The input is inactive when the
logic state is OFF, corresponding
to the contact open.

TTL
o.c.

NPN
o.c.

Isolated
contact

_@lCom.

5] +1L 1
6] +1L2

N7]+IL3

(8 (8 /2
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3.3.6 OP2 - OP3 - OP4 - OP5 - OP6 output (option) 3.3.6-A Single action relay (TRIAC) 3.3.6-C Double action relay (TRIAC) / 3.3.6-D1 Double action relay (TRIAC) /

control output relay (TRIAC) control output SSR drive control output
Fuse - @ Fuse
The functionality associated to each Control outputs Alarms Retransmission !_@' . ‘ Fuse 1 Coil of the heat
f the OP1, OP2, OP4, OP5 and oP1 | B[] Collof the heat Bk b OP1 | v i
orfhe U1, Dre, Dr, Oro an Main |Secondary \f_@ load contactor opP1 | R[] Coll of the heat 32 load contactor
OP6 output is defined during the AL1 AL2 | AL3 | AL4 | PV/SP/OP A oad contactor
(Heat) (Cool)
configuration of the instrument. Static
A Single OP1 OP2 | OP3 | OP4 | OP5 | OP6 Relay +
The suggested combinations are: R | i N 48]
' B action 0P5 OP1 | OP2 | OP3 | OP4 0P6 3.3.6-B1 Single action SSR drive control Ey SZ ops QI
C [ Splitrange 0P5 OP6 | OP1 | OP2 | OP3 | OP4 output ﬁgfﬁ‘%m‘ 1 Cool ek
D OP1 0P2 OP3 | OP4 | OP5 | OP6 Statio =] o
E| Double OP1 OP5 0P2 | OP3 | OP4 0P6 Rely Fuse GolofThe cool 3.3.6-D2 Heat / cool control output relay
F| action OP5 | OP2 | OPT OP3 | OP4 0P pavav] (TRIAC) / Analogue
G 0P5 0P6 0P2 | OP3 | OP4 Heat Fuse
L| Valvedive | OP1A | OP2V OP3 | OP4 | OP5 | OP6 3.3.6-B2 Single action analogue op1 | =11 Col of e heat
where: output \f_@v load contactor
OP1 - OP2 Relay or Triac output

OP3 - OP4 Relay outputs [grm™AmY.V TaJ+™
OP5 - OP6 Analogue/ digital control or retransmission outputs eat CD oP5 }) Cool oP5 O
49 - load CD <a _
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3.3.6-E1 Double action control
output / relay (TRIAC)
re

DIL  Heat
load

3.3.6-E2 Heat / cool control
output analogue /

lay (TRIAC)

M

Coil of the cool
load contactor

w o

Coil of the cool
load contactor

3.3.6-F1 Double action control
output digital / digital

Static
Relay

B2y

Static
Relay

Y2y

Notes for pages 15- 16 - 17

OP1 - OP2 Relay output

e SPST Relay N.O., 2A/250 Vac
(4A/120Vac) for resistive load,

e Fuse 2AT at 250V, 4AT at 110V.

OP1 - OP2 Triac output

¢ N.O. contact for resistive load of
up to 1A/250 Vac max.

e Fuse 1AT

Isolated digital outputs OP5-OP6
¢ 0...24Vdc, £20%, 30 mA max.

Isolated analogue outputs OP5-OP6

* 0/4...20mA, 750Q / 15V max.
0/1...5V, 0...10V, 500Q / 20mA
max.

(1) Varistor for inductive load
24Vac only

3.3.6-F2 Double action control
output digital/analogue

3.3.6-F3 Double action control
output analogue/digital

3.3.6-F4 Double action control
output analogue/

(A (AT analogue INC¢
Static

4E +mAmvV, VvV

Heat

oP5 O

4ﬂ +mAmV,V
¢ oP5 ]}
D ‘B

load
= El=
Static V. mVmA
, mVm,
Relay E’
) Cool
vag oo | i
21
Cool -
load

3.3.6-G Motor positioner output
relay (TRIAC)/
relay (TRIAC) ENC¢

Valve drive PID without potentiometer
3 pole output with N.O. contacts
(increase, decrease, stop)

;

OP1 Increase a

—oVac

Decrease w

éo
o
N
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3.3.7 OP1-2-3-4 Alarm output

NC@‘ . —

AL4 load Ij
o Vac o

A The relay/triac output OP1, OP2, can be
used as alarm outputs only if they are not used
as control oufputs.

’_@ Fuse
op1 | SR AL1 load
——oVac
\_o@ *—VQ M1 AL2 load
Fuse

3.3.8 OP5 und OP6 (option) analogue

control outputs

mAmV, V
48] +
Heat O
load [ﬁ CD OP5 ])
=
V, mVmA
+ E’
&E O oP6 q) coal
—21p

OP5 and OP6 outputs can be configured for
control action or PV/SP/OP retransmission:

¢ Galvanic isolation 500Vac/1 min:
e 0/4...20mA, 750Q2 / 15Vdc max.

0/1...6V, 0...10V, 500Q / 20mA max..

Notes:

(1) Varistor for inductive load 24Vac only

3.3.9 Serial communications
(Option)

MASTER [ _ ]

o[ 1]+
—@_
—_@c

SLAVE

+13o—
[aol——
Clisp—

* Galvanic isolation 500Vac/1 min; Compliance
fo the EIA RS485 standard for Modbus/Jbus;

* Termination setting dip switches.

3.3.10 Profibus DP (option)

oL
o g
0o
w @

¢ Galvanic isolation 500 Vac/1 min

* Compliance to the EIA RS485
standard for PROFIBUS DP;

* Connecting cable: twisted
pair cable as per PROFIBUS
specifications (e.g. Belden
B3079A);

* Max. lenght: 100 m at 12 Mb/s

Termination resistors 220Q and
390Q (1/4 W, £5%) for external
mounting on the initial and ending
PROFIBUS stations only.

4-40UNC-2B

X5

D-SUB 9 poles

Signal

PIRJOJF] I

Description according to

PROFIBUS specificatio_ns
1 3 RxD/TxD-P (DP) ggt%egla\llﬁs data/transmission
2 8 RxD/TxD-N (DN) (I;{:tc;eri]\ézat(ijvaeta/transmission
Data transmission potential
3 5 DGND (DG) (ground to 5V)
4 6 VP (VP) Supply voltage of the termi-

nating resistance-P, (P5V)

Detailed information concerning
wiring and cables can be found on
the PROFIBUS Product Guide or on
Internet at:
hitp://www.profibus.com/online/
list
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Operation
Key functions and displays in operator

Status LEDs (greens)

(€ Communications running
Tuning running
Timer/Program running
Program Waiting

Remote Sepoint active

§1  Firststored Setpoint active
§2 Second stored Setpoint active
$3  Third stored Setpoint active

Alarm status LEDs (reds)

PV control input
in engineering units

Over Under
ik _ ra_nge_ _ range
_ - L] L] - - - -

o I 212

J

Uy

3 - LB Ll
I

(CHD )
| I I

% Control output
or Program status (s. page 64)

SP operating Setpoint

% QB 8“ ula] (Local/Remote or Stored)

(3] AL3ON e Status LEDs (green)
AL4 ON Wem TO2EE { Manual operating mode
%ital input statuts LEDs (yellows) ‘ @7@ Control output LEDs (red)

11 -1 active A (=] OP1ON- (=J OP2 OFF

| 2 -1L2 active 3 (=) S? ] 00

| 3 -IL3 active

Run/stop Timer or a program

Menu access

Auto/Man

Entry key for selection and value setting confirmation

Setpoint setting

4.1.2 Functions and display in
programming mode

The parameter setting procedure
has a timeout. If no keys are
pressed for, at least, 30 seconds,
the controller switches back,
automatically, fo the operator
mode.

After having selected the parameter
or the code, press A and 2 to
display or modify the value.

The value is entered when the next
parameter is selected, by pressing
the key. Pressing the back key
or after 30 seconds from the
last modification , the value doesn't
change.

From every parameter, pressing the
key, the controller switches fo
the operator mode.

RIiC

—
— 2

Parameter value

21

Parameter mnemonic

]

I N |

A
® ® VY = W

Entry key for selection and

value setting conformation.

Value modification

Access to the menu for:

- Paramter setting
- Configuration
- Access selection

Back to the pervious parameter
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4.2 Parameter settings
4.2.1 Numeric entry

(i.e. the modification of the Setpoint
value from 275.0 to 240.0 )

Press & or 2 momentariy to
change the value of 1 unit every push
Continued pressing of & or &2
changes the value, at rate that
doubles every second. Releasing the
button the rate of change decreases.
In any case the change of the value
stops when it has reached the max/
min limit set for the parameter.

In case of Setpoint modification:
press A or 2 once to display
the local Setpoint instead of working
Setpoint.

To evidence this change the display
flashes once. Then the Setpoint can
be modified

270000
= 170
b e Wl |
[ =R

o0 € o

o I Y}
U

o B N
- 7
Q300

[ NN

o $ o

27000
= 170
2000
[ RN

O S o

or
I

Operator

mode

working Setpoint
displayed

Local
Setpoint display

Decrease

Setpoint
modification

Increase

@ after2s

Setpoint entry.
The operation is
acknowledged by
one flash of the
display.

4.2.2 Mnemonic codes sefting
(e.g. configuration see page
24)

Press the & or 2 to display
the next or previous mnemonic
for the selected parameter.

IZ1 17 | Engineering
0 "- Units
- - | Degree
EARIAE Centigrade
[} O
IZ11Z | Degree
{ Fahrenheit
M. L
(M
= ? O
IZ1 7 | Degree
l- Centigrade
M. L
(M
i

Continued pressing of & or &
will display further mnemonics

at a rate of one mnemonic every
0.5 s. The mnemonic displayed

at the time the next parameter is
selected, is the one stored in the
parameter.

1. | Degree
l Fahrenheit

e i
CIECE | foed
ll.fll" ”l:

0
0

211 | Ph

4.3 Configuration procedure

N Enter the configuration
Ve
pr— = = - p— password
-1 71 1) 1) | operator I~ _ _ IZ | configuration o e |
L ode - i menu | from -999...9999
= —m e == == == (33 default from factory)
— { P e A Herg [ o e | Must be equal to the
= = = value
S O < & | 0 < &) of the parameter
rooe
Press the key until LIFESD (ERIEEREY)
.
@ NO J Back to the operator mode
-
Yes
Inputs Setpoint Output Digital inputs Alarm s Output
Configuration Configuration Configuration configuration configuration Configuration
1 _ 10 (g o | [ - | | e r Y
. L. {0 L. i - vl { A

r_ _C
- i

| r_ -
- i -

(siehe Seite 24)

r_ _c
-t

r_ _ -
-t

r_ -
-

(siehe Seite 25)

(siehe Seite 26 und 27)

(siehe Seite 28)

(siehe Seite 28 und 29)

Py
v
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4.3.1 Inputs configuration

1 _ 0]
reie.

I [
- onnr

121 | Input type
Ay see table 1
<

Engineering
Units
see table 2

- an an o an o o ap

| I R g g g g S S

- LINEAR INPUT
ONLY

r
|4

-

Iz o}
] l- L0

Dv

+

iz _1
|

Zay
0O <o =

T
—i=s [
EEEEl ¢

No. of declmals

071

/e

Low range
from m|n range

upto ScH

High range
from 5cl o

to max. range

Square root

no /9ES

Linear inputs

/3

characterlsatlon

Tab. 1 Input type Tab. 2 |Engineering units
Value |Description le P Value |Description Un k-
L. o |0...600°C 32...1112°F non e [None
-k 10...1200°C 32...2192°F o |Degree centigrade
- L ]0...600°C 32...1112°F o |Degree Fahrenheit
Lc. 5 |0...1600°C 32...2912°F ne ImA
Lc. - |0...1600°C 32...2912°F ny mv
L.k |-200...400°C |-328...752°F o [Volt
Lc. & |0...1800°C 32...3272°F FEES
L.~ |0...1200°C [1]/32...2192°F A1 [PSI
3 0...1100°C [2]|32...2012°F - |Rh
0...2000°C 32...3632°F P+ |Ph
0...2000°C 32...3632°F HZ2  [Hertz
0...600°C 32...1112°F
Custom range on request Notes:
-200...600°C |-328..1112°F Notes:
- 299.9..300.0°C | -909.. 5/20°F [11 NlphroS|I-N|S|I thermocouple.
461 - |-50.0...50.0° Cl-580.. 1220°F [2] Ni-Mo thermocouple.
50 10...50 mV
1300 10...300 mv
-5 ]0...5Volt ) )
Tt 1.5 Volt En_gmeermg
0- 10 10..10 Vot |units
7-20 [0...20 mA
-0 |4..20 mA
F-4L ]0...2.000 Hz |Frequency
-9+ '0...20.000 Hz | (option)

4.3.2 Setpoint configuration

- l-
A
~ -
- orr
O S =
Loc

A~ J.0C.Z J| type

IZ (211 1_)| Setpoint

] S | seetable3

- (011 _ | Stored
=).I".IZ 1" | Setpoint Tracking
] S | seepagedd
Mo 'lll,-“.
F5E
1= 71 _ 171 Setpoint slope

2 o
). .12 U] time units

L Sy S S M S S S ———

REMOTE
“ INPUT ONLY
|
- 20
_ - ) _ |Remote Setpoint
" J. 107 input
O % see table 4
I not displayed if the
| frequency input is present
= ¥
- I '-, ,'-,' Remote Setpoint
Slope enable [1]
[:I v @ mo lI'I”'_l

H1] Not available with Setpoint

) Programmer option

Tab. 3

Setpoint type

Value

Description SPEY

l. ]

Local only

HI‘I
1

Remote only

Local/remote only

1 I
[ S Y

Local - trim

oL
l [y A

Remote - trim

l I [=] J

Programmed (option)

Tab. 4

Rem. Setpoint 5. /i

Value

Description

0...5 Volt

...5 Volt

...10 Volt

1
0

0...20 mA
4..20 mA
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4.3.2 Output configuration Tab. 5 |Control mode Tab. 7 |Secondary output (Cool) Retransmission Retransmission high range
Value Description Lk Value |Description SC0F -m
_ jmmmm vmme . OF.- £ |Reverse action| y 0FF |Not used When OP5 and OP6 outputs are not
|l ,l L “l ’ WITH OP5 ANALOGUE +=*  WITH OP6 ANALOGUE OUTPUT 0F.d , |Direct action 0OF 2 |[Relay /Triac |Digital configured as control output, they
B/ = OUTPUT NOT USED AS MAIN NOT USED AS SECONDARY o ,d |Direct action ' 0 Digital signal .
- Cool output on OP5 CONTROL OUTPUT CONTROL OUTPUT B ion| 1D ze e d can refransmit the FV, 8P or OP
[ [  ,dr |Reverse action -5 ]0...5 Volt
Lonrr (Heat/Cool only) o : : S linearised value.
- - /4T, td - |Direct action Mlodul. 1-5 [1...5 Volt DC Example:
- 2L |Reverse action| valves - 1710...10 Volt 8 ) o
o < . :':" [n Linear :f-:._';::f-; 0..20 mA signal Retransmitted signals * T/C S: range 0...1600°C;
2";}:,’{;’:,’;'.’3; 1“{9trta"5|mi:ted 2" retransmitted ; Oil charac. 'C‘*:eatl/ 0.0 420 mA Main output  Output range, 4...20 mA;
output seiection = : :
E OF F/-100...+100% e /e P O o m 1L [ Water charac. | ~°° — e * Refransmitted signal PV on
;1 Control o 5PL. | Direct-Direct | . Tab. 8 |Retransmission outputs o o 800...1200°C range.
~ .z o tee . Main output 5FL.2 |Direct-Reverse raF:1 o _ Ok Secondary
= see table 5 forcing value 1+ retransmission 2 retransmission A1 3 |Reverse-Reverse (] 9 Value |Description output
l 0F F7-100...+100% output output P14 |Reverse-Direct 0-5 ]0...5Volt
0FF ] Mai see table 8 see table 8 1=t [1...5 VoIt Output range
Ocar (H:Iant)o ot 5l . [1] Nicht verfiigbar bei Programm- - 1010...10 VoIt m 0-571-5/0- 10
yay see table 6 R Split % [1] « issi ” I geber (S.P.ty = Prog) -1 0...20 mA [an 0 an
IZ (211 [ | Splitrange % 1+ retransmission 2" retransmission U u-tcu/Ttcu
— =l 'é-'— 1= | (split range only) low range low range tsst - -0 4...20 mA [
DFF ] l Secondary 0o < 5.0...95.0% whole range whole range T?/bl. 6 Ilglam Quttput (Heat) {8
IZ 17 71101 output (Cool alue [Description [ f0OF .
LT ?ﬁe:'lflc‘ggfgr)sp"t : T i—. Split Range Control 14 retransmissi OFF_|Not used - The following parameters define
S * retransmission 2" retransmission ] iai ; 4 °C
o< range see table 7 I ation high range high range OF 1 Relay/Triac _ Digital the low and high range. A >
M o S (split range only) whole range whole range L o9 |Digital signal 800 1200 1600
E 1 rBuid e 0-5 ?g xo:'i Retransmission high range
| S N S - | S . -5 -..0 VO L Ll
{ - ) — — 0- 10 0..10Volt |00 With « £.L | greater than 1 |
0-2010...20 mA 9 it is possible to obtain a reverse
(1) Nicht verfiigbar bei Programmgeber (S.P.ty = Prog) 4-20 [4...20 mA scale.
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4.3.4 Digital inputs — 4.3.5 Alarmkonfiguration
_ Tab. 10 Digital Inputs
confuguration a0- 19 Functions
— — —
o i =T . ) ) 0FF ) OFF ) Tab. 11 Alarm type ___
Value |Description e CiLil G i AL1 alarm type il 5 AL2 alarm type il 5 AL3 alarm type i | AL4 alarm type AL}

'l o F I [RE] - | L j| seetable 11 L. =] seetable11 Ii.. Ij| seetable11 I"Ji.. -j| seetable11 Value |Description ﬁ:L ::
o [FF |Not used Cank o S ) ) o S i
Lanf L -r_|Local/Remote - v v v v Not used or used b

Afldn |Auto/Man — = NOT AVAILABLE NOT AVAILABLE NOT AVAILABLE NOT AVAILABLE OFF |the oroaram (AL3/AL4
= FRRET - i) e program ( )
o< @ ! |1 stored Setpoint — OFAL. 1=0FF OFAL. & =0FF OFAL. 3=0FF OFAL. 4 =0FF : :
LN ! . = = FoH  |Active High |Absolute
7 |2™ stored Setpoint : : ran )
3 stored Setpoint i 1 EE 1 04 l £ |Active Low |(input)
OF F T AL1 addressing ©on AL2 addressmg - onm AL3 addressing oom AL4 ing -
b7 I digitalinput EEL, | [Keyboard lock iCANLCERD Heldu| or/ore m Claddu] R oed p (| 0P ) /0PF ] dFUH |Active High |Deviation
~> - function 5L o ) |59F. slope disable EENGEET = 0e3 /0ry 2 [ EER L P EERNED .
o © seetable 10 HFPL |Measure hold [1] OP1 and OP2 outputs can be LR L 2 0 < ura /ues 2 0 < e fues 2] o< HESJUER A ey |Active Low |(input)
0F F ! %“t’igt :2:;'”9 mode :S:ists as'zzjmazuéz:ttso'f Lhety AL1 latching AL21 latching AL3 latching AL4 latching bed o |Activen  |Band
- iai i re u r ut- l_llll: N Lo P— [ .
I oo ™ o orogram | up to s me /9ES L) o /985 Lich| mo /9Es Lo 198 b [Active Out |(npub
S table 10 . a = =)

o S seetane 3 program 3 0 < 0 < 0 < 714 |Active High |Absolute

s

e ! o 4" program [2] OP3 and OP4 can be related ho | l ho | l he | 0P |Active Low |Output)
1T | feacianatinput Program Run/Stop to the program (if option AL1 start-up ' AL2 start-up ' ALS start-up 1 AL4 start-up —

ay . disabling =) == | disabling =) == | disabling =) = (- | disabling . |Loop break alarm
see table 10 Program reset installed). I L o Her [ e, [ . Ll
0o &2 - stalled) mo HES Py o /3 pay o /o Py mo /485 L (AL1 only)
! L ¢ 1 |Reset blocking o S o S o S . Y,
. J nEHE [Next segment mam ! ! mam !
de i |Alarm acknowledge Disables AL1 if a f i Disables AL2 if a f ( Disables AL3 if a f ( Disables AL4 if a Hinweis:
sensor break occurs [m= i pi~] sensor break occurs 121121121 sensor break occurs =1 121171 123 | sensor break occurs "
mo /4E no /HES O S no /985 OP.H, OP.L absolute alarm n output
) value (full scale) can be associated
L ’ ’ ) only to AL2, AL3 and AL4
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4.3.6 AL1, AL2, AL3, AL4
Alarms configuration

It is possible to configure up to 4
alarms: AL1, AL2, AL3, AL4 (see
page 28/29) selecting, for each of
them:

A the type and the operating
condition of the alarm (table 11
page 29)

B the functionality of the alarm
acknowledge (latching)

C the start-up disabling (blocking)

D alarm inhibition on sensor break
E the physical output of the alarm

RN EERTEEREE

The outputs can be used for
alarms if they are not used as
control outputs (see par. 3.3.7
page 18).

It is possible o roufe up to 4
alarm to a single output (OR of
the alarms).

(A) Operating conditions

Absolute alarm

On —
Active high

X FaH

off hyd | hyu
On
Active low
FaL ® off
Low‘range 7 High range
Alarm threshold

Deviation alarm

SP
On Active high
off _dEH
hyd | hyu
y Y| on
Active low
FER off
ASP "
- range + range
Alarm threshold
Band alarm
SP On
Active out . T T
_ b &) Off
lhyd hyu hyd hyul
ASP ASP
—d
full scale full scale

Alarm threshold

(B) Alarm acknowledge function
(latching)

The alarm, once occurred, is
presented on the display unfil fo
the fime of acknowledge. The
acknowledge operation consists in
pressing any key.

[
i

| I
[y iy

After this operation, the alarm
leaves the alarm state only when
the alarm condition is no longer
present.

(C) Start-up disabling (blocking) (D) Alarm disabling at sensor

e
! ]

Lt
[ Ay

ASP! Disable
SP
On
Off
“Start-up
SP
AsP Disable
On
Off
“Start-up

ramp
down

ramp
up

ASP
threshold

SP+ ;ange

break

For those alarm that are

Set:

no To maintain the alarm
status when a sensor
break is defected.

configured to be different than ~ yes To disable the alarm
LBA, is possible to set the intervention when a sensor
parameteridonk] (disable on break is detected. Once
break). the sensor has been
changed, the alarms
that were active before
thesensor break are
% activated again.
ScH.=500°C
[LF5H)= 300°C
Process Sensor Sensor
variable PV break replacement
4 =
AL1
= 4E5
AL1 —|

Loop break alarm LBA

When the controller connection to the
sensor is discontinued or other faults
are detected in the control loop, the
AL1 alarm becomes active, after a
predefined time of 1... 9999 s, from
the detection of the failure (see page
35).

When a sensor failure occours, the
LBA interventrion is immediate. The
alarm state ceases when the fault
condition is no longer present.

272 MO
[ e A
DEIE

O oH Ol m
0 s2 O

A In case of ON-OFF control, the
LBA alarm is not active.
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4.4 Parameterisation — main menu

21 7)) 2] | operator
0| s

o ey |
[ e A}

A

The parameter setting procedure
has a timeout. If no keys are

After having selected the parameter or the code,
press A or N2 to modify the value (see page
22) The value is entered when the next parameter

Configuration
menu

82 S O pressed for, at least, 30 seconds, is selected, by pressing the key.
the controller switches back, auto-
matically, to the operator mode. Pressing go back to the Operator mode
Setpoint
programmer menu
(if the option is installed)
Setpoint o _ _ 12 Alarm PID Tuning Input Output Communication Access
menu | I o menu menu menu menu menu menu menu
-
(o | Il ” ,‘Z' Ou o B | I | 1 _ 10 [ = _rnr [ I
L. " - Ui ) [y 1t Lo Lo [ I |
—— ] P I . e e o= e (e
l' l' l':' (N | ‘? =z : l' ::' (AN l' l' l':' (AN l‘ l' l‘:' (AN l‘ : l‘:' (AN : l' ::' (WA N] l‘ l' l':' (AN l‘ l' l‘:' (AN
1
4 A\
82 S =@ . 2 < =@ 2 < = 2 < = 2 < = 2 S = 82 S =@ B2 S =@
C [ ) \ C ! C [ C [ C [ C [ C I C I
(see page 34) (see page 62 und 63) (see page 35) (see page 36) (see page 37) (see page 37) (see page 38) (see page 39) (see page 50)

Py
2 C =@
T

(see page 23)
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4.4.1 Parameterisation — setpoint menu

Depending on the configuration index shown on page 25, the

[1] The units of the slope parameters are digit/s, digit/min digit/h

P
1

l:, 'l:l Setpoint menu
=t [ - .
| e Setpoint selecti
- P etpoint selection
# l' |':' o 0 < local/remote R
17 Lac /e following parameters are present or not.
o © e R N
v
LOCAL/REMOTE, LOCAL WITH TRIM OR
LOCAL ONLY REMOTE OR PROGRAMMED REMOTE WITH TRIM
INDEX INDEX [L-r | 80 | FProf INDEX
v I
| .00 {
Stored Setpoint ! L _ | Ratio Setpoint
lanti 0 | "2 110 -9.99...99.99
monc/ | =
N X o<
S5F/55F3 | ;
1st stored Setpoint A\ (_ 7| Remote
full scale | 1211121 21| Setpoint bias
| O % full scale
I i
| \j
2nd stored Setpoint | |
full scale | |
¥ {
| |
3th stored Setpoint ! !
full scale ! !
| |
| |
~ ~

—

Setpoint low limit
full scale

Setpoint high limit
full scale

Slope up
OFFN...9999 digi
[1

Slope down
OFFA1...9999 digit
[11

’| Slope setpoint

remote enable
ey
rr /Lll 1

4.4.2 Parametrierung -

Alarm-Menii
—
-1 Alarms [ ] I
i menu Alarm 1 hysteresis Lo
asymmetric upper . J
” l':' i 0...5% Span o S
- T in engineering units
—
= Alarm 1 hysteresis T
i asymmetric lower [ R ]
l 0...5% Span [ %
in engineering units
o mm |
pe ] Alarm threshold 1 Alarm 1 delay [ |
neie
I === [1] see table ur i /1..9999 (= '& =l -
[ [
0] ]
E Alarm threshold 2 Alarm 2 hysteresis L
,-' asymmetric upper (B AN
=—=—=—= [1] see table 0...5% Span =
U < in engineering units U <
| U] ]
] Alarm threshold 3 Alarm 2 hysteresis I )
o o o [1] see table asymmetric lower [N} A’ (=]
o S 0...5% Span s
1 in engineering units l
""" (1| Alarm threshold 4 ‘| Alarm 2 delay =N
. - - OFFA.. [
= [1] see table wr i /1..9999 r
[~ 0 <
)

Alarm 3 hysteresis
asymmetric upper
0...5% Span

in engineering units

Alarm 3 hysteresis
asymmetric lower
0...5% Span

in engineering units

Alarm 3 delay
OFF..9999

Alarm 4 hysteresis
asymmetric upper
0...5% Span

in engineering units

Alarm 4 hysteresis
asymmetric lower
0...5% Span

in engineering units

Alarm 4 delay
OF F1..9999

(1) A code, specifying the number
and the alarm type that has
been configured (see page 29),
is displayed. At this poinf, the
user must enfer the threshold
value, according to the
following table.

Type and
adj. value

Mode

Number and
Parameter

Absolute
full scale
on input

Active high

r

Active low

-
-

[
=1

Deviation
full scale
on input

Active high

Active low

Band
full scale
on input

Active in band

Active out
of band

Absolute
full scale
on output

Active high

Active low

L.B.A.
1...9999s

Active high

Hinweis:

OFH, OFL Alarm
Ausangswert kann nur AL2, AL3
und AL4 zugeordnet werden.
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4.4.3 Parameterisation - PID menu (not shown for ON-OFF control action)

2111 | Menu
I (] PID
mne .
L= )
O S =@
— ————
| |
|-l OFE ] I
A DL Proportional Az _ | Error | o r
.0 band LELIE 1”1 | dead band R = N
O S 0.5...999.9%c.s. O S F F /0.1..10.0 digits r o S
H
= — [
=y l =y
= m_ Heat / Cool YES , T !
I Integral Il Overshoot control Algorithm - I I
.0 time LIL. 0.01...1.00 9 .0 L
o S 0FF/.9099s o S (not displayed if NO o S
—— l _ Heat/Cool) - i
=R .0 [N \
Lo Derivative (71 _ (711~ | Manual reset L rr
.0 time LI 12 2| OF FA...100% output 2.0, L
[ % 0FF/0.1..999.9s ™ % (not displayed if O %
‘ Heat/Cool) 1
A
—J — ]
\. - = = = = == - -~ - !

Proportional band
Cool channel
0.5...999.9%c.s.

Cool
Integral time
OFF/1..9999 s

Cool
Derivative time
OFF/0.1..9999s

4.4.4 Parameterisation — Tuning menu

(not shown for ON-OFF control action)

I o
C LIS meny

12 | Tuning for AT

re
cnru
o 8
[N Calculated Proportional
.. band [1] (display only)
] % (available when adaptive
1 tuneis selected)
'
L _ [21| Initial I Calculated Integral
= LITTE ftune start C. ). |time[1] (display only)
0 S (One shot tune) o S (available when adaptive
ma/HES T tuneis selected)
o] ¥
21 _1 (71 1_ | Continuous [ Calculated derivative
2T 12 | Tune start IZ.120. time [1] (display only)
o £ Adaptive Tune (A.T.) - S (available when adaptive
¥ ono/HES 3 tune is selected)
e
)

reo .
Lz rie

[1] These values are not automatically stored on
the PID menu parameters 'l £. 1, £l

4.4.5 Parameterisation — input menu

Input
menu

Filter time constant
(user enabled/disabled)

OF F/0.2...99.9 seconds

Measure bias
-60...60 digit

Sampling time
0.1...10.0 seconds
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4.4.6 Parameterisation — output menu

]

re

Output
menu

[

P
< =2

™

On-0ff
Algorithm

-
J

[
-
[N

A0

L

PID
Algorithm

.,

Output hysteresis
0...5% Span
in engineering units

10.0)
[ Cycle time
.. (time proportional only)
0o £ 0.2...100.0s
|
(1171 | Control Output low limit
111 . - | (not available in
o S Heat/Cool configuration)
—— 0...100%
) g
= 1] Control output
l'.i' {-', H high limit
o & 0...100%
|
o Control output
- rate limit
P .
- S (user enabled/disabled)
~— B e 001,99 99%s
!

1= {_ 11 171| Control Output
A1 1" | soft start value

(user enabled/disabled)

Soft start function
activation time

bl

T OFFAT..100%
I

(1)

=

1...9999 s

L —

e R i e R

il St it N
| |
\ \
Valve drive Heat / Cool
algorithm Algorithm
- | |
£ 7 [ 0.5
{711 11 (1| Motor travel time _11_ _ _1| Dead band
EVLLIE 1T 15..600 seconds ELETTTEL 0g...5.0%
0 < o <
] - ]
| 0.5 M 10.0 A
711 1{_ 1_)| Minimum I_ _ | Coolcycle time
11IDLTT J)| output step I-.I-. I- | (time proportional only)
o & 0.1...5.0% o 8 0.2...100.0s
| |
| g v
| 1171 (- 11| Cool control output
| LJ "7 high limit
= (PID only)
t o< 00...100.0%
| OFF ¥
| (171 _ | Cool output rate limit
| 11 .I" I | (user enabled/disabled)
: o & 0F F/0.01...99.99%s
]
[ :
—cmeml - — - A= ———- <’

4.4.7 Parameterisation — serial communication menu

Index

SLAVE address
communication
(if option installed)
OFF /1..247

i)
e l'l/ ] l'l/ [= =iy}
SR i e i W )

Communication
fbuS/dbuS
Parity

mor El/l‘.: (%) l,.: (] /l:l l:l' l:lI

PROFIBUS DP
address
3..124

= _Irr
L
Serial re_
communication UUIE T
menu
RS485 Modbus/Jbus
Py
0o < ( SLAVE + PROFIBUSDP  [C| =7-8
¢ I\ - ] M
o I Y g
RS485 Modbus/Jbus  Index P Yl
SLi\VE [C] =5 -
oecrn l
120 _) _) (= | SLAVE address 210 L)

e HI.QH.I. =I| communication RS485 Modbus/Jbus  Index [ R oy
O S (it option installed) ( SLAVE + MASTER =6 ouor.a
— e /1..247 0 <
H600 l (=] l

[ [=

I ) _ I | SLAVE baud rate 71 22 A | MASTER e
BHEI. =1 2002000 1IE) I | enable o
o S HB00/MAE00/19200 o S na 1985 e
. E— =
JbuS SLAVE 500 l ;‘V T
communication protocol - 11 MASTER baud rate e
MbuS/dbus = ieooeqon CEca
O < 48009600/ 19200 —

N b

Pa"tyrl - 1 [} 1 MASTER 3]
oo /IZ i l'l/l:l [ ) I AN (Eommgnication Protoco| eI =]
o % NbuS/dbus (WA= =A

)

i 0 < B
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4.5 Parameters

For a simpler use of the controller, its
parameters have been organised in
menu, according to their functionality
area.

4.5.1 Sollwert-Menii

Setpoint
low limit
Setpoint
high limit

High and low limit of the Setpoint
SP. The minimum span (S.P.L -
S.P.H) must be greater than 100
digit.

Setpoint

ramp up

Setpoint
ramp down

This parameter specifies the
maximum rafe of change of the
Setpoint. Adjustable in digit/s,digit/
min and digit/hour (see page 25)
When the parameter is (0F F ) ithis
function is disabled and the new
Sefpoint is reached immediately after
being entered.

Otherwise, the Setpoint value is
reached according fo the configured
rate of change. The new Setpoint
value is called "Target Sefpoint”. It can
be displayed by means the parameter

(see procedure at page 53).

When Remote Setpoint is

configured, we suggest fo disable
and (5L parameters

Example Target Setpoint
=350°C

Setpoint
change
e =10
Initial digit/minute
Setpoint
=250°C

o t=10

1st stored
Setpoint
2nd stored
Setpoint
3th stored
Setpoint
Values of the three Setpoints, that
are activated by mean of logic
inpufs, communication parameters,
and keyboard. The Setpoint active is
indicated by the S1, 82 or 83 green
led. oder angezeigt.

See also page 56.

To enable or disable slopes when
the remote Setpoint is active.

Remote Setpoint
Slope enable

Remote
Setpoint Ratio

Stored Setpoint

banting
(see chapter 4.3.2 af page 25) Two Ratio is the coeff. which defines the
different operation mode can be set: remote Setpoint span with respect
A- Stand-by mode The  fo the input span.

memorised Setpoint is active until
Basissollwert

its command is active too. Then

the controller goes back to the

Local Setpoint which becomes the
Bias defines the starting point of
analogue Remote Setpoint in eng.
units corresponding to the low limit

operating one.
(current or voltage) of the remote

B- Tracking mode
signal.

Once the memorised Setpoint is
active, it remains operating also
when it command is not active
anymore.

The previous Local Setpoint
value will be lost.

Remote Setpoint Bias and Ratio

Remote
signal
10V N ab
X bias = 20
N ratio = 0.1
. | RO =4.0
\\ ab
AN bias = 100
\ ratio = -0.1
e | 1O =71,
\\
\
} A } Range
-200 0 20 100 600 °C
LR a(’) b(@a) HR

Remote
Setpoint span

PV = Process variable
LR = PV low limit
HR = PV high limit
SR = Remote Setpoint
a (@) = SR starting point
b (b)= SR ending point
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If SR starting point is lower then
the ending point, both expressed in
engineering units:

b d5 = starting point = a
. _ b-a

" HR-LR

E.g.: bk 1d35=20

n 100 - 20 80

cba=—29-2Y _SU g4
600 - (-200) 800

If SR starting point is higher then
the ending point, both expressed in

engineering unifs

== =)

coo

= starting point = a’
__b-a
HR - LR

E.g.: b 1d5= 100

=]

__20-100 _ -80_
600 - (-200) 800

Working Setpoint (SP) as
combination of Local Setpoint (SL)
and remote signal

Setpoint Loc.t (fable 3, page 25)

SP =REM + (l' Eae SL) + b dS
SIGN = Remote signal %

SPAN = HR-LR
SIGN * SPAN
REM = BT

E.g.:Local Setpoint (SL) with an
external Trim with multiply-
ing coefficient of 1/10:
Setpoint type = L ek

rEo=0.1;6d5%=0

Remote Setpoint (SR) with an
infernal Trim with multiplying
coefficient of 1/5:

Setpoint type = - £'1E
-t oo= 0.2; b d5=0
Remote Setpoint range equal to
the Input range:

Setpoint type = L wc .k

rtom = 1; b d5=LR

50 =0

Remote Setpoint range equal to
the Input range:

Setpoint type = Lzt

rkoo = 1;1':1 i 5 =L

5L =0

4.5.2 Alarm menu
(see also page 30 and 31)

Asymmetric
upper alarm
hysteresis

Asymmetric
lower alarm
hysteresis

Example with high absolute alarm

on Alarm threshold
0ff {
? 7
-Iﬂlﬂ = -I"l H9.u

The parameter can be set between
0 and 5% of the configured Span
and set in Engineering units. e.g.
Range  =-200...600°C

Span =800°C Max.
Hysteresis = 5% 800°= 40°C

For symmetrical hysteresis set
= .

Alarm
delay
Delay fime for alarm activation.
OFF: alarm activated immediately

1...9999: alarm activated only if the
condition persists for the sef time

4.5.3 PID menu

Not present with On-Off main
output.

Proportional
Band

Cool Proportional
Band

This parameter specifies the
proportional band coefficient that
mulfiplies the error (SP - PV)

Integral
Time

Cool integral
Time

It is the integral time value, that
specifies the time required by the
integral term to generate an output
equivalent fo the proportional term.
When Off the integral term is not
included in the confrol algorithm.

-m Derivative

Time

Cool Derivative
Time

It is the fime required by the
proportional term P to reach
the level of D. When Off it is not
included.

(Automatically disabled when

the adaptive fune is running) This
parameter specifies the span of
action of the overshoot control.
Setting lower values (1.00—>0.01)
the overshoot generated by a
Setpoint chang is reduced. The
overshoot control doesn’t affect the
effectiveness of the PID algorithm.
Setting 1, the overshoot control is
disabled.

Overshoot
control
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4.5.4 Tuning menu
(not shown for ON-OFF
main confrol output)

Manual
reset

This term specifies the value of
the control output when PV = SP,
in a PD only algorithm (lack of the
Integral term).

This term specifies the value of
the control output when PV = SP,
in a PD only algorithm (lack of
the Integral term).

See page also 57

Two tuning method are provided:

* Initial one shot Fuzzy-Tuning

* Continuous, self learning Adaptive
Tuning

Error
Dead Band

The Fuzzy-Tuning defermines
automatically the best PID term with
respect to the process behaviour.
The controller provides 2 types

of “one shot” tuning algorithm,

that are selected automatically
according to the process condition
when the operation is started.

STEP response
s
Setpoint change End of the tuning
operating and
PV variable calculated terms

Start of autotune
. operation

Control output

Fuzzy-Tuning is selected when, at
the start of the autotune operation,
the PV is far from the Setpoint of
more than 5% of the span. This
method has the big advantage of
fast calculation, with a reasonable
accuracy in the term calculafion.

Natural frequency

tuning start

PV variable
A\
V'V

End of the tuning
operating and setting
of the new calculated

terms.

The self-learning adaptive autotune

is not intrusive. It doesn’t affect the
process, af all, during the phase

of calculation of the optimal ferms

parameters.

Continuous adaptive tune

Control output

Natural frequency is selected when
the PV is close to the SP Setpoint.
This method has the advanfage

of a better accuracy in the ferm
calculation with a reasonable speed
calculafion.

The Fuzzy Tuning determines
automatically the best method

to use to calculate the PID term,
according the process conditions.

Perturbation

~

New
parameters

Continuous adaptive tune is
particularly suitable for controlling
process whose control
characteristics change with

time or are not linear in relation
to the Setpoint values.

It doesn’t require any operation by
the user. It is simple and works
fine: it samples continuously the
process response to the various
perturbations, determining the
frequency and the amplitude of
the signals. On the basis of this
data and their statistical values,
stored in the instrument, it modifies
automatically the PID term
parameters.

It is the ideal for all applications
where it is required to change
continuously the PID terms
parameters, in order fo adjust the
PID to the changes of the process
dynamic conditions.

In case of power off with the
Adaptive Tune enabled, the values
of the PID terms parameters are
stored, in order to be reused at the
next power on.

At power on the Adaptive Tune
starts automatically.
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4.5.5 Input menu

Input
fittr
Time constant, in seconds, of the
RC input filter on the PV input. When

this parameter is Off the filter is
bypassed.

Filter response

100% +
63.2% PV

Filter time

-

0 Time

Measure
Bias
This value is added to the measured
PV input value. Its effect is to shift
the whole PV scale of its value (=60
digits).

Sampling time, in seconds,

of the instrument. This
parameter is normally used
when controlling slow process,
increasing the sampling time
from0.1... 10 s.

4.5.6 Output menu

Control output
hysteresis
/SP On
)f \ \

o hy —

The parameter can be set between
zero and 5% of the configured Span
and set in Engineering units.
e.g. Range =-200...600°C
Span =800°C
Max. Hyst. =5% 800° = 40°C

Control output
cycle time
cycle time

It's the cycle time of the logic

control output. The PID control

outfput is provided by the pulse
width modulation of the waveform.

Control Output
low limit

It specifies the minimum value
of the control output signal. It is
applied in manual mode, too.

Control output
high limit

Cool output
high limit

It specifies the maximum value
the control output can be set. It is
applied in manual mode, foo.

Heat output
maximum rate

Cool output
maximum rate

This value, specified in %/seconds,
with range from 0.01 o 99.99%/s
provides the maximum rate of
change of the output. When set to
Off this function is disabled.

Soft start of the
control output
It specifies the value at which the

control output is set during the start
up phase.

time

This value specifies the time the
start up phase lasts. The start up
phase starts af power up of the
controller.

OP 4

1009
% Soft-Start Orr-
phase
S|

peed in %/s
Start-up | [5EOF Time

time

It provides the fime required to the
motor positioner fo go from the 0%
position to 100%.

step

It specifies the minimum allowed
fime f activation of the output to a
motor positioner that produces a
sensible effect. It is related to the
deadband of the positioner

deadband
This parameter specifies the width

of the deadband between the Cool
and the Heat channel.

Heat / Cool Algorithm

Heat
100%-

Heat Cool
OFH. } —— op —«I.'J’ PLH

Pb. |dbnd| Pb./[

100% 0 0 100%
------ Heat output —— Cool output

Split Range %

(split range only)
The value set as SFLE represents
the percent of PID output managed
by the main oufput (OP1 or OP5).
The balance to 100% is managed
by the secondary output (OP2 or
OP6).

Physical

output | Main
108% oulplLt direct/ 7
Me af | P
i ! /' Secondary
drect i, output
L W/ Scof
0 SPLE 50%  PIDoutput
100%

'.:l i l.:
Physical
output

100% |Main N \ reverse
output N
Meal | N
1Secondary ™ \
direct ioutput AN
0 SPLE 50%  PID output
100%

Physical
output
100%

Secondary
output

Scof

AN
reverse *

Physical
output
100%

[

oo
[t

S5PLE 50% PID output
100%

reverse

Main
output

MNeof
Ne ok

1 Secondary

! output

oeop 7
" direct

7/

s

L >

FLE 50% PID output
100%
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OP5: 4 mA = 0% (PID output)
20 mA = 30% (PID output)

OP6: 4 mA = 30% (PID output)
20 mA =100% (PID output)

[

FI [
Physical }

Control action
(split range only)
This parameter specifies the control
action (direct or reverse) of the
single action split range modes. See
fable 5 at page 27:

output  [\ain
20 mA | output

Neaf,

direct |

4 mA

0% 5FLE 30%

4.5.7 Serial communication
menu (option)

SLAVE address
communication
-1...247
SLAVE Profibus
DP address
-3...124
All the instrument connected to
the same supervisor must have
different addresses.
If set Off the serial comm.s is
not active.

Baud rate
MASTER
Baud rate

It provides the baud rate in the
range from 1200 to 19200 bit/s

May be set even Ewk ¢ or odd

oo einstellbar. If moelk! is set,

parity will be excluded.

Three serial comm.s options are
available:

A - Modbus/Jbus SLAVE
The parameters value can be read
and when possible modified.

B - Modbus/Jbus MASTER

with Mathematical package
Mathematical package The frans-
mission and inquiry of parameters
value to all the devices using
Modbus/Jbus SLAVE (e.g. PLC,
efc.) is allowed.

The mathematical package can
manipulate the received data by
means the serial comm.s.

C - Profibus DP slave
MASTER (Process Field bus protocol)
Industrial standard for peripheral
devices connection to a machine
in a plant. The protocol installed in
this controller, offers the following
advantages against the standard

X5

=T
4580

RS485
Modbus/Jbus

5
5%
55

oy
Lmeasy

SLAVE 1

normally supplied by other suppliers:
SLAVE 2 SLAVE 3 * Communications baudrate Up to
12 Mb/s with electric isolation.
Example: * The list of data transfer (profile
The MASTER (X5) reads the process  file) is user configurable.
variable from SLAVE 1 (C1) and It can be sef by means the

SLAVE 2 (X3). It compairs the two configuration software (1)
values and send the higher fo the
SLAVE 3 (PLC).

The available math. operations are:
(+ 1 -[*x1/T>1<]

To define the contfroller operatfions
of this option, the configuration
software must be used (1).
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4.6 Parameterisation - Access menu - password - calibration

\_

Pressing

ay
0O v =

from -999 to 9999
(11 default value from factory)

If the password entered corre-
sponds to the one stored in the
AP35 [A\] parameter, the
access configuration page is
displayed.

. [ .00 Operator go back to the Operator
mode
20 mode
(I o
S o
: Press until
@
]
A
[ S
CTC 20 pecess
menu
meo
e Enter password
for access enable

YES

NO )

[1] With the level of access set to full,
all the related parameters are dis-

[y |

played. U U U U
) e During the up-download of the
AN i
O pccess ,-, ,-, oo r 1 1 data to/from the Memory chip,
- perator - = = | Access -
I I__l - l._ to all the levels (M | | tevel Access - l_.l ll._ o the dit level the controller display shows
Aol Bm ll.,l cLkR Al kR A the segment clockwise rotation
— —— e ®» 8 VY @O @ iqi
o & o & o 8 of the digits.
¢
WI=ln] l':' Execute l'- ":' |:|' ':, Change the l':I' ":' |:|' ':, Change " ] ':,' '-" Load the data ':, IL cnr Download the data
'_-' “_'- the fo{l_owing - "_ . l-l '- (:onfigurgtion " L l-l '- the ﬁccess pass- - l-l '-' '- from Memory chip = ‘_-' '-'_' to Memory chip
C jC - | Operations iz | Passwor cocc | crce - O
O &= O S = O S = O &= m%J
I ,' l'" ", A/M enable :'l :,' Enter 'l ,' Enter [A\] |
= ,.' '.,".' S5m0 - '." .“'. "‘a‘;gv?";fr'g“’atm" AO “;isAv“"g‘:gs Confirm and return
O L P LA = P back to the
0o < ‘t 0o <o =2 0 < Operator mode
—— t

= _ L

T [

[y

|
N

O < &

(]

I

[ B |

|
P

0 < =

Y

[ |

I B Y Y |

o0

]

Calibrate
the potentiometer
(if present)

The valve
go to low scale

When the indication
(the valve) is stopped,
confirm the calibra-
tion value using
A o7
The valve
go to full scale
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With the access level Edit, the
user defines which groups and
parameters are accessible to
the operator.

After selecting and confirming

the access level Edit, enter in the
parameters menu.

The code of the access level is
displayed on the front panel. Press
the A and 2 keys to select
the proper level.

Group of parameters| Code |Access level
[ I I | r £'dd |Visible
| _'_'l-' H ,dE Not visible
HEZ 0w
N
O < O
Group of parameters| Code |Access level

202 1M
2.0

1211
.12

Visible and changeable

Included in “Fast view”

-~
0 < O

Visible only

Not visible and not changeable

The parameters in the access level
35k are recalled on the front
panel through the procedure of fast
parameter access illustrated in par.
5.2 page 53. The maximum number
of fast parameters is 10.

At the end of the parameter list of
the selected group, the controller
quits from the Edit access level.
Therefore, the Edit level must

be selected for each group of
parameters.

The access level of groups and
parameters, is activated through

(g
IJIT 217 | Access
(71 _ 1 (7| leveloperator
. =
=
Confirm

5 Displays
5.1 Standard display
21 7)) (o) Manual
= TILICj| mode
ERCE \
b e Y i |
c 150 [ V4 ]L
S o N W}
Ol j [ B A
;» or
-
Product =
identification ‘ﬁ«_‘: c 8
codes L] ) |
=1y Main output |
rre o ﬁﬁﬁr?fﬂvt)he Pegem
Softw:
L LI | e dr |
rEL. e © -
S |
= S| Target |
1 200 L)1) | Setpointvalue
L ,-, local mode only |
B] 2.0 (not displayed if the |
B = % Slopesaredisabled)l
= 3o ase
2Nz r product code |
-l' 'l_,.l l-l' (see page 5) ',l 'l',l 'l',l Virtg;@l valve |
-l - =) L) | position H
felr o MoL (0...100%) t
S O [N |
l 2 S @ I
— Ny === _

Back to the Operator mode

Engineerin: e o

un?ts o l o < '

. Fastview | _
parameters| 4

(.
Lo n
Cuni

=
0O < =

A

o oy g |
02 0.0

o i gy Y
0 2.0

Y
O < &3
A4

Operator mode
Automatic mode

One shot
tune start
N l:l/':l' ’:‘ l:l

Alarm 3 threshold
(high absolute
alarm)

full scale

Stored Setpoint
selectmn

lllllIL /'ll' l‘-lll‘_
[l

"t /55

Back to the Operator mode

5.2 Fast view
(fast access to the
parameters)

With this procedure, simple

and fast, up to 10 parameters,
selected through the fast view
(see par 4.6 page 50) are
displayed and can be modified
by the operator without requiring
the standard parameter setting
procedure. Press & 2 in
order to modify the parameters
The value is enfered by pressing
key.

On left side, please find as an
example a list of parameters on
Fast view menu.
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6 Commands 6.1 Keypad commands 6.1.2 Auto/Manual mode

Commands to the controller and operationg phases 6.1.1 Setpoint modification
-1 71 1) (D) | select manual -1 7)) (D) | operator
The Setpoint is directly modified with the & 2 keys. l- _: - "_- 'l-"l Igrge" l- _: - "_- "-_l mﬂ;ie .
Once entered, the new value is checked and becomes operating after 2 e = s 75 [} | (automatic)
seconds. The end of this phase is flagged by flashing momentarily the g3 G3
display with SP 7 S~ -
OO0y OO L. 0O O 2 &m
ST :' &l '_l ':' Operator mode Modification of control :\:ﬁ c?w?r%pge:tivzggozdigreﬁim
I J 1.0 Example of Setpoint output value .
6.1 KEYPAD 6.2 DIGITAL INPUTS 6.3 SERIAL = A [ 1 | moification from A and vice versa.
see page 55 see page 58 COMMUNICATIONS £ 2.1 2750103500 S i AUTO TS MAN 3 AUTO
see the manual on this topic 53 The Ee"" V","tlﬁe Its |mmed|?tely 100%
e Setpoint modification A working without any confirm. PRIy Cor
e Manual mode O 0% OO0 l o T N
¢ Local/remote selection — — 100% T pmmomi -
e Stored Setpoint display '_l ,I l_,l 'l_'l Moy e ey v
e Tune Run / Stop 700 12 70 12 - o= - o N-op—k -’ )
e Program start/stop - 1 . - ). ,:' ,' ':,_,'_,' :,ha?u%"mm 0 AP OPAGTO=0P A
000 po3059 3500 3500 b3
et ST iy A In case of power failure, the
03 [l - % . AUTO/MAN status and the
A @ A :— output value remain stored in
00 00 O 0SS 0 the controller memory.
Modified setpoint after 2 seconds Flash momentarily the SP value to Back to the operator mode
value confirm that it has become operating.

Back to the operator mode
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6.1.3 Local/remote selection

2 THE e vercindert werden. Bei der Anderung des Sollwerts wird der neue
Wert aktiv, nachdem flir 2 Sekunden keine Taste betdtigt wurde. Zur
o R Y i | e Ati i i i i
=1k s 1T Bestdtigung blinkt die Sollwertanzeige einmal.
—~ — Stor_ed [ |
< O 0 < Setpoint | [T IZ) 7 I
dlsplays [ =]
g gy
{ ¢ =
= -
Localomote | (712 T
selection N [y I |
.- r .00 01
&
—= 7 ﬁ £
= = The selected 1st stored ':, E' l':' ,' The selected Setpoint
Select - |"'|‘ |' Setpoint becomes Setpoint A becomes operati
- [l il eIy
remote _ operating pressing the Sl pressing the
| T 2 @+ (2] key
S @ E——"  \yheninRemote, 2nd stored ! The three
the green led Setpoint | ' $182 83
1 | = '-' o] leds flag the Setpoint
Select Luoc is on sthstored § | T TL17. D) operating.
local [ Setpoint -
.~ r .00 0
l Back to the operator mode I l
Back to th<e_J<_ S p ) =
operator mode

6.1.4 Stored setpoints

Der Sollwert kann direkt durch Betétigung der Tasten & und 2

selection

6.1.5 tune run/stop

This controller is provided with 2 different

Tuning algorithm:

* Fuzzy tune (one shot tune) for calculating
the optimal PID terms parameters

» Adaptive Tune (continuous tune) for a
continuous calculation of the PID terms
parameters.

-1 V) 2] | operator
[ e

b B i |
[ e A |

A
vD
|

; press until

¥
Lo 1 i
Cri | g

P
—
(I 7 o e——

I Press until
Fuzzy Tune
start-up
10
I _ 10
= e
[} % ——j
) (N )
Confirm ] The command start/stop Confirm
(WY1 == - ) ) (WY1
I I _n is executed pressing the D
to start L '&" e key. to start
] ED——>  When the controller is
calculating the PID para-
meters, the green
Confirm (N} led is ON. Confirm
mo I _ 0 no
to stop S '&-' LS l to stop
0 <

After the execution of the tuning, the

calculated valu

es are automatically

presented in the PID menu.

Adaptive Tune

start-up

|

(.
(=l

(=X

<)

=

[

-

R

The command
start/stop is executed
pressing the

key.

G When the controller is

o S

calculating the PID
parameters, the green
led is flashing
(blinking)

When this function is in progress, the
calculated values are visible in the
Tuning menu but cannot be modified.
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6.2 Digital inputs commands ' S Performed operation 7  Programmed setpoint 7.1 Program structure The program consisfs of: Ramp
Function valuo ~_ Off on |Notes * 1 inifial segment named {J
A function is assigned, through the — e Introducion The program consists of a * 1 end segment named F
configuration procedure to each IL1, None FCC _ _ Not used When the Setpoint programmer sequence of segments. * 1...14 normal segments
g P i r point prog q g
IL3 and IL3 digital input. (see the STa D] ] option (only RE 3073) is present, up -————
parameters setting at tab. 10 at Setmanualmode | |jjj jyzj 7y || Automatic | Manual to four programs are available. For each segment, it is specified:  Inifial segment - [J
page 30). With the keypad locked the commands from e the SeTpoint to Its main purpose is to define the
The configured function is activated ~ Keyboard lock Unlock Locked digita't_i”pUtS and serial communications are still Main characteristics reach [ | value the process variable has Dwell
igital i operating always to maintain before starting the
when the digital input (free voltage -~ — RYIR] Normal < o The value of PV s “Trozen” e time the digia * 4 program, 16 segments max/ « the duration of vorhanden g
_Colm(:ﬁt (())r Opter; CE)|||GCTO(;)OliITTPUT) rmeasure ho (WA operation 1S9 input goes to the close state p;OQTrOT hold | the segment program.
IS in the On stare (closeq). 1T 1s Setpoint slopes Rate limiting| Normal  [When the input is in the on state, the Setpoint is ¢ siart, stop, hold erc, commanas } S ~
deactivated by setting the input to  inhibition is active " | operation |changed in steps from the keypad * the state of the OP3 output End segment - F o BF--
the Off state (open). Output forcing mode Normal Forced  [With ON command the output is equal to the * time base in seconds, minutes or Its main purpose is to define the ‘
- - P 9 output output  |forced value ( see page 28) i
The activation of the function _— == hours value the process variable has to Step
through the digital input has the 1st stored Setpoint ||I= - ,' 1 ; Local 1st SP g;’te P;g?g(g}g:;g':é°$s t(:’:sfk?lzse“ stored value. « continuous or up fo 1...9999 time EF-) maintain at the end of the program
highest priority than through - E ,-, ] Thepimpulsive closure, selzcts the stored value. cycling of the program and until further changes of
the keypad or through the serial 2nd stored Setpoint ||’ 1= = Local 2nd SP I setpoint modification is allowed. « fwo digital outputs (OP3 and Setpoint.
communication. . = l'l ] If more than one digital input is selecting a Setpoint, the OP4) related to the program.
3th stored Setpoint Local 3th SP i i i X )
i T last to be activated is the operating one (see page 43) « setfin g of the maximum allowed Normal segments - - - -
Set Remote mode " - Local Remote deviation from the Setpoint These senghemS bungUp the fproflle 5P = Target Setpoint
- - - L —| i
6.2.1 souwen'beonene Reactivation of Blocking  [The blocking function is activated on closing k. ELOgnrgr?Ts ere are S ypes 0 '_‘_"__ ;Eg\iﬂﬂg segment
Funktionen der digimle Blocking - Reactivation |the command from digital inputs g : —— —Current segmente
Eingﬁnge Alarm Acknowledge - Ackﬁloarrr;dge 'Cli'hgtAllgrmstgre iackndowledged as soon as the ~Next segment
W Igital Input Is close

Alarm The Alarms are acknowledged as soon as the
Acknowledge |digital input is closed

Alarmquittierung
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Example of setpoint profile 7.2 Setpoint programmer A. Ramp 7.2.2 Re-start of a program If is selected, If is selected,
Bdnd after a power failer the execution of the program the execution of the program starts
\ 7.2.1 Maximum allowed y / o starts from the point reached at from the point reached at the power
°C | Setpoint Maximum deviation ( bidnd ) K The Paramefer specifies  the power failure fime. failure time.
allowed deviation Ldnd  the behaviour of the programmer at Al the parameters, like In this case, the programs confinue
350 _| - bdnd If the PV controlled input value 7Sk / power up (see page 62). Selected  Setpoint and the remaining with PV reaching SP with a ramp,
300 | o exceeds the band, centred between the following 3 choices:  fime are restored at the values whose slope corresponds fo the
—— around the SP, the Segmenf time PV 'hey had at power off. one of the Segmem running at the
250 — Program is extended of the same time the T Continue power off.
200 start / PV input stays out of the band. B
N The band width is defined in a — FP5 SP Power off during a dwell
I . Reset
150 _| \ / parameter of the program segment. : + T [ Power Off Power Off
\ The actual segment period is -m Ramo TN, s N ) A
100 —| calculated as £ - - +Ti B. Dwell P % /
- [ Power Off time
7 5P 0 s |- :?/ E
> b i X
0 30 50 70 80 110 170 190 210 230 250 time PV :th Tﬁeserlgc:?:;] ends Power off during a ramp
Segment| Initial _ 1°] 2° 3"} 4° | &° s 107 J11°712° 1487 14° | End ang goes back T(F)) Io%al mode Power Off
Time t0 t1] t2 [t3] t4 t5 19 t10  [t11/t12 [t13] t14 Ti ' e
OP3 digital £
output Eo.. +Ti .
r o ()
OP4 digital =2
output I I
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7.3 Parameterisation — program menu (option)

—————————————— E
( -
21 71 1_) ()] operator 121 _ _ IZ]| Program
= 1 1.I.J| mode I ) ]| menu
o R Y o o | .
= 7o [y )
S o S =
mo_ Program number I~ _ =) 1| Program status
I l& I~ YT DI -P5 = reset
O <@ O < @] Hold=hold
1 rurn =start
L
=757 Restart
1" 1] 11 | after a power off
[1] Two digital outputs are pro- O S ] Fank = continue
vided to be configured for b =reset
program purposes. These :M';r; 't'he:sﬁ)%':mue
output are usually OP3 and
OP4. If this functionality is not (1 _ | Time units
required, it can be inhibited (] g JI- | P5E: = seconds
by setting [JF F the corre- o < Ff1in = minutes
sponding parameter. L»F‘.h.— = hours

Y i
M. J

1= 1)

L.
O S =
a0

(W= ]
P

No. of segments
1...14 max

No. of program

arFs1.9999

Allowed deviation
OFF /0..span/10

[ SRR ——

1| Segment0

IZ 1. 1) time
o S 0.1...999.9 i 1k
= [ l— Segment 0
'II.ILl l'_l' Se?point
o S whole range
Y] l' Segment 0
i_JI~. | Digital output [1]
0 & m|flo =closed
OFn =open
OFF  =inhibited
=) (] Segment 0
l'.l' l"'. "l' Digital output [1]
O S [Lo  =closed
l OF =open
OFF  =inhibited
- — e J

1l )| Segment 1
iz j| time
o S 0.1...999.9 i sk
= l Segment 1
'Il.ll". l' Setpoint
o s whole range
=) [~ 1— Segment 1
|'_p' f". :,' Digital output [1]
O & =|fte =closed
OFn  =open
0FF  =inhibited
=1 ] Segment 1
l‘.l' ll". "l' Digital output [1]
(] % Lo =closed
1 OFm =open
k»L'V'FF = inhibited

P |

|
|
|
|
|
|
|
)
|
|
|
|
|
|
|
|
|
|
|

Continue for
all the 14 normal
segments

Back to the 1st parameter

ML
. ]

U
b
\4_.!

End
segment Setpoint

whole range

End segment
digital output[1]
{Lo  =closed
OFn  =open
OFF  =inhibited

End segment
digital output[1]

CLo  =closed
OFn  =open
OFF  =inhibited
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7.4 Program status displaying On program run mode, each 3 s the display
shows alternatively:

- number of running program;

7.5 Start/stop of a program The different phase are displayed in
a chained way, just for easing the

The function mode of the program as well understanding of the functionality.

The various commands, supported

; . Type of Local Programmed Programmed > .
its status is displayed clearly by means the - number of operating segment as well its by the controller, are different for 25%3?,'39 Two different mode for starting and
and @D ; leds as follows: status. each of the following operating . stopping a program are provided:

The control output value can be displayed phases: Phase Startof a Ofgiﬁgg‘r’;m ofa';ﬁ'f; am direct mode with the key

during the program run using the procedure program (see page 66)

at page 53. A)when in Local Setpoint mode A B c through the parameter menu
Function Status|  Led B) during the execution of a : (see page 67)

HLD program Sepporiet  pt oflocal
Local Reset| OFF | OFF i Number of running Program C)when the program is in hold SEUOl
(program No. 3) l
RS Run | ON | OFF — e - _ Commands supported by the When the
Program hold Hold | ON | ON I N Y R @) each 3s Operating segment controllers P [ oo crogram || ended t comes
TIT - A and its status L back [;% Qgrmal
Program hold for Hold =N = By
PV outside Error band | back ON ::|0|le HE ol B e (Segment No.12) - ramp up l i l
= - e Program Program Program
il - [ i i i
Program end (reset) End =ON +OFF — LIl e in Iocsa(I][r,node in Iocsall)%ode in Iocsa(l)[r]node
T T s e e e (Segment No.12) - ramp down ] ] ]
E IEH
E3) 7 M ﬂ (Segment No.12) - dwell

(End segment)
Program end
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7.5.1 Start/stop of a program by direct mode with 7.5.2 Start/hold/stop of a program through the parameter menu

Program (
— i Reset procedure Program
sefectlon P - selection — ﬁ
21 712D I2]| operator -l o - l -
2 T LT mode J ' | operator 3 [y
l:l l'-l' (local Setpoint) ‘:l ﬂ' ':l ” I;:J?:grSetpoint) [} l'-l T,
TN I = P = Crao JiC o
[ = X Crao — 1L = ~ 3 = =
0 ~ &= 0 ~ Pro T3 ] 0 < J % Program start
— gram Pay
) 1 0 < start < O L,_) Program
1 ¢l> Press until running
Program number dis- - - -
? playing o Y v_ - led l‘-ll [} l' l-l'
Program [ I | I R Program continuously on ===
running [ "-_' l'-l, menu C’ ;. ':,l .L
[BUN] led =1L D_ - IZ é
,, continuously on ,' ,',':' o In] [ % Program hold
o - Program hold 0 ~ O Program hold
JL l < & (HLD) led
o \ ,) i (m
— - continuously on PR SLELS
Frraoo AL Y [l |
[ % = — - = FLoAl
— = Program hold 12 ‘ andl [ ’ alternatively 1= No.of program e
_ [ 2 l-:, 'l-"l - [ 8 % =-
R & == -~
led continuously on - Continue up to the rr.aoo u
% S _' program end [ ~ [ ~——
- _ J ] - ] )
_ _J
Note: To reset the program see procedure af page 67
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7.5.3 Digital input commands for setpoint programmer function (option)

. Parameter Performed operation
Function . Notes
—eo>e  Off ——e— On
None - - Not used
Set manual mode Automatic Manual
With the keypad locked the commands from digital inputs and
Keyboard lock Unlock Locked serial communications are still operating
PV measure hold Normal operation PV is hold The value of PV is “frozen” at the time the digital input goes to

the close state

Setpoint slopes inhibition

Rate limiting is active

Normal operation

When the input is in the on state, the Setpoint is changed in steps

Output forcing Normal operation Forced output value | Digital input ON means activation forcing output value (see page 28)
1t Program selection Local 18t program
2" Program selection Local 27 program Program selection by permanent closure
3" Program selection Local 3" program of the digital input
4th Program selection Local 4th program
When the input is in the On state, the program is executed up
Program Start/Hold HOLD RUN to the end. When off, the program is forced in hold.
Program reset Normal operation Program reset Digital input ON means program reset and control switching to

Local setpoint

Deactivation of blocking

[
[ gy

Reactivation of blocking

The blocking function is activated at the time the digital input
goes to the close state

Néchstes Segment

Skips to the next segment

The program skips to the next segment of the program at the time
the digital input goes to the close state

8 Technical specification

Features
at 25°C env. temp.

Description

Total configurability
(see chapter 4.3,
page 23)

PV Input
(see chapter 11,12 and
page 26)

From keypad or serial communication the

user selects:
- the type of input

- the type of Setpoint
- the type of control algorithm

- the type of output

- the type and functionality of the alarms
- control parameter values
- access levels

A/D converter with resolution of 160000 points

Update measurement time: 50 ms

Cr(])mm(t)n_ " Sampling time: 0.1... 10.0 s Configurable
characteristics Input shift: -60... +60 digit
Input filter with enable/disable: 0.1... 99.9 seconds
Accurac 0.25% +1 digits for temperature sensors Between 100...240Vac
y 0.1% =1 digits (for mV and mA) the error is minimal
Resistance thermometer o . ) Max. wire Res: 20Q2 max. (3 wires)
(forAT: R1-+R2 must be Eg?gfe;gtaglfc 751 Elf’rrngl]’t"m;‘;’;"ecc;minaﬁom Input drift: 0.1°C/10° Teny
<320Q) y <0.1°C/10Q Wire Res.
L, J, T K S,R,B, N, E, W3, W5 Internal cold junction .
D T T T ) Line: 1502 max.
(IEC 584) compensation con NTC . o
Thermocouple R >10MQ Error 1°C/20°C +0.5°C Input drift: <§“§; 18'&9”\,\; ;
°C/°F selectable Burnout < Iré hes.

DC input (current)

4..20mA, 0...20mA  Rj =30Q2

DC input (voltage)

0...50mV, 0... 300mV Rj >10MQ

1..5,0..5,0...10V  Rj>10kQ

Frequency (option)
0...2.0/0... 20.0kHz

Low level <2V
High level 4... 24V

Burnout. Engineering units
conf. decimal point position
with or without v

Init. Scale -999... 9999
Full Scale -999... 9999
(min. range of 100 digits)

Input drift: <0.1%/20°C Teny.
<5uV/10Q2 Wire Res.
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Features

25°C - Description
22{“3;& Current: 0/4...20mA: Rj = 30Q Bias in engineering units and + range
o Net ooted . Ratio: -9.99. .. +99.99
Auxiliary inputs accuracy 0.1% Voltage: 1...5,0...5,0... 10V: Rj = 300kQ2 Local + Remote Setpoint
Potentiometer | 100Q2... 10kQ2 Feedback valve position
The closure of the |Auto/Man mode change, Local/Remote Setpoint mode change, 3 Stored Setpoint activation, keyboard lock, measure
Digital inputs extzmal contac}m hold, slope inhibit and output forcing
Ll folowing actons: | Program Hold/Run (i option installed), Program Selection and Skip to Next Segment
Control output Alarm Alarm Alarm Alarm Retransmission
Main Secondary AL1 AL2 AL3 AL4 PV/SP
0oP1 0P2 0P3 0P4 0P5 0P6
Single Relay/Triac Relay/Triac | Relay/Triac | Relay/Triac |Analog./Digital| Analog./Digital
action 0P5 0P1 0P2 0P3 0P4 0P6
1 single Analog./Digital Relay/Triac | Relay/Triac | Relay/Triac | Relay/Triac Analog./Digital
| ’ . 0P5 0P6 OP1 0P2 0P3 0P4
i ggllljtbggr;%%g; Split range Analog./Digital |Analog./Digital| Relay/Triac | Relay/Triac | Relay/Triac | Relay/Triac
Operating mode PID loop or oP1 oP2 oP3 oP4 0P5 0P6
and Outputs ON/OFF with Relay/Triac | Relay/Triac Relay/Triac | Relay/Triac |Analog./Digital Analog./Digital
1,2,30r4 Doubl 0P1 0P5 0P2 0P3 0P4 0P6
alarms a(?tlijone Relay/Triac |Analog./Digital Relay/Triac | Relay/Triac | Relay/Triac Analog./Digital
Heat/Cool 0P5 0P2 0P1 0P3 0P4 0P6
Analog./Digital| Relay/Triac | Relay/Triac Relay/Triac | Relay/Triac Analog./Digital
0P5 0P6 0P1 0P2 0P3 0P4
Analog./Digital| Analog./Digital| Relay/Triac | Relay/Triac | Relay/Triac | Relay/Triac
Valve drive 0P1 0P2 0P3 0P4 0P5 0P6
Relay/Triac | Relay/Triac Relay/Triac | Relay/Triac |Analog./Digital| Analog./Digital

Features
at 25°C env. temp

Description

Control mode

Algorithm

PID with overshoot control/ON-OFF - PID with valve drive algorithm, for controlling motorised positioners

Proportional band (P)

0.5...999.9%

Integral time () 1...9999 s

Derivative time (D) 0.1...999.9s OFF =0

Error dead band 0.1...10.0 digit

Overshoot control 0.01...1.00

Manual reset 0...100% Single action
Cycle time (Time proportional only) {0.2...100.0 s PID algorithm

Min./Max output limits

0...100% separately adjustable

Control output rate limit 0.01...99.99%/s

Soft-start output value 1...100% - Time 1...9999 s OFF =0

Output safety value -100...100% T

Control output forcing value -100...100%

Control output hysteresis 0...5% Span in engineering units ON-OFF algorithm
Dead band 0.0...5.0%

Cool proportional band (P) 0.5...999.9%

Cool integral time (I) 1...9999 s OFF =0 |Double action

Cool derivative time (D) 0.1...999.9 s 5T =5 IPID algorithm

Cool cycle time (Time proportional only) [0.2...100.0 s (Heat / Gool)

Control output high limit 0...100%

Cool output max. rate 0.01...99.99%/s OFF =0

Motor travel time 15...600 s . .
Motor minimum step 100.1...5.0% \@i‘; /cértl(\)lg/liz)l?,veélrgonthm
Feedback potentiometer 100€2 ... 10kQ
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Features
at 25°C env. temp

Description

0P1-0P2 outputs

OP3 output
0P4 output
Analogue/digital

OP5 and
0P6 (option) outputs

AL1 - AL2 - AL3 - AL4
alarms

Setpoint

SPST Relay N.0., 2A/250Vac (4A/120Vac) for resistive load
Triac, 1A/250Vac for resistive load

SPDT relay N.O., 2A/250Vac (4A/120Vac) for resistive load

SPST relay N.O. 2A/250Vac (4A/120Vac) for resistive load

Galvanic isolation: 500 Vac/1 min

Analogue: 0/1...5Y,0...10V, 500Q/20mA max.,

Control or PV/SP/OP Short circuit protected 0/4... 20mA, 750Q/15V max.
retransmission Resolution: 12 bit Digital: 0/24Vdc +10%; 30mA max.
Accuracy: 01% for solid state relay
Hysteresis 0...5% Span in engineering units
Active high Deviation threshold +range
Action type Band threshold 0... range
Active low Absolute threshold whole range

Action

Sensor break, heater break alarm

Special functions

Acknowledge (latching), activation inhibit (blocking)

Connected to Timer or program (if options installed) (only OP3-0P4)

Local + 3 memorised

Remote only

Local and Remote

Local with trim

Remote with trim

Programmable

If option installed

Up and down ramps 0.1...999.9 digit/min or digit/hour (OFF=0)
Low limit: from low range to high limit
High limit: from low limit to high range

Features

at 25°C env. temp

Description

Programmable Setpoint
(optional)

Tuning

Auto/Man station
Serial comm. (option)
Auxiliary Supply

Operational
safety

General
characteristics

4 programs, 16 segments (1 initial and 1 end)
From 1 to 9999 cycles or continuous cycling (3F F)

Time values in seconds, minutes and hours
Start, stop, hold, etc. activated from the keypad, digital input and serial communications

Fuzzy-Tuning type . The controller selects automatically the best |Step response
method according to the process conditions Natural frequency

Adaptive Tune self-learning, not intrusive, analysis of the process response to perturbations and continuously calculation of the PID parameters

Standard with bumpless function, by keypad, digital input or serial communications

RS485 isolated, SLAVE Modbus/Jbus protocol, 1200, 2400, 4800, 9600, 19.200 hit/s, 3 wires
RS485 isolated, MASTER Modbus/Jbus protocol, 1200, 2400, 4800, 9600, 19.200 bit/s, 3 wires
RS485 asynchronous/isolated, PROFIBUS DP protocol, from 9600 bit/s at 12MB/s selectable, max. lenght 100m (at 12 Mb/s)

+24Vdc + 20% 30mA max. - for external transmitter supply

Measure input Detection of out of range, short circuit or sensor break with automatic activation of the safety strategies and alerts on display
Control output Safety and forcing value -100...100% separately adjustable

Parameters Parameter and configuration data are stored in a non volatile memory for an unlimited time

Access protection Password to access the configuration and parameters data - Fast wiew

Power supply 100... 240Vac (-15% +10%) 50/60Hz or .

(PTC protected) 24Vac (-15% +25%) 50/60Hz and 24Vdc (-15% +25%) Power consumption 5W max.
Safety Compliance to EN61010-1 (IEC 1010-1), installation class 2 (2500V) pollution class 2, instrument class Il
Electromagnetic :

compatibility Compliance to the CE standards (see page 2)

UL and cUL Approval |File 176452

Protection EN60529

(IEC 529) IP65 front panel

Dimensions 1/g DIN - 48 x 96, depth 110 mm, weight 380 g max.
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9.  Wiring diagrams - 3172_ST5112
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-V1 RE3172 | i
- - L1294 i
] ] R ol !
3lc pe[27H-—! |
- Fre100% Nd 28 i
—5 Jait (17— Alarm2| ¢ [24 i
6 i (g% NG
Fo ext.— 1 |
—]7jds 197 o1\l
+[3 >— 32 |
Ny - or2/_I+] ;
[10] ] o34
il n Alarm1|NC E |
12} |
|
T
|
|
|
-X -X -X -X -X
123 (]33?5 (I>e(l)7 (I)a(IJQ(IJm %’EN 1[12 13[14]15
+ -
4-20mA Alarm1 Alarm2 1
W.ext I
optional |
| EEE
[T 41[42]43]
di1 = Tastensperre/ button lock
di2= Auto/Manual
di3 = W intern -> Wext.
PT100 ST511 configuration) POT1
optional

9.  Wiring diagrams - 3172_ST5113

L L
N - N
- e B T PEy
i i
-V1 RE3172 | i
- - L |
] ] wzg— | !
is|c . PE[27+-— |
Ol [fef100% nd g i
—5 Jait (17— Alarm2| ¢ [24 i
6 [di2 (g% NG
Fo ext.— 1 |
—]7jds 197 o1\l
+[8] ] >—£- |
-[5] ] op2/_I53 :
10) q
my N Alarm1|NC E i
12} |
|
T
|
|
|
X -X -X -X -X
1123 (]33?5 (I>e(|>7 %‘I’g‘l’m '#EN 1112 13[14]15
+ -
4-20mA Alarm1 Alarm2 1
W.ext I
optional |
|
PE.
M4,

di1 = Tastensperre/ button lock
di2= Auto/Manual

PT100 di3 = W intern -> Wext.

ST5113 (Standard configuration) POT1

optional
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9.  Wiring diagrams - 3172_ST5113_07 9.  Wiring diagrams - 3172_ST5114

L L L L
N X N N X N
o g e I S Py o “Hr - I —PEy
i i i i
-V1 RE3172 i i V1 RE3172 i i
- - L1259 i i - - L1294 i i
] ] nzg—! | ! ] ] N[z | !
is|c ], . PE[27--— | Hd . PE[27H - — |
] (TG00 nd2d i ] (TG00 nd2d i
— 5 dit 17— Alarm2| ¢ | 2 i — 5 |ait 17— Alarm2| [ 2 i
6 i (g% NG . g [di2 (15 2% INg .
= ot — H 1 FH fext.— H 1
—]7jds 197 o1\l 1 —7jdis 197 op1\ |31 .
+[8 >— + +[8 )— 32 |
Ny - or2/_I+] ; 51 - or2/_I+] ;
i N e . i N e !
il n Alarm1|NC E i m n Alarmwf:: E I
12 | 12 |
! !
T T
| |
| |
| |
-X -X -X X -X -X -X -X -X X -X -X
123 (]33?5 (I>e(l)7 (IJa(I)g(IJm #EN 1[12 13[14]15 123 (I:(fs (I)a% ?a(l)s?m '%PEN 1 12 13[14]15
+ - + -
4-20mA Alarm1 Alarm2 1 4-20mA Alarm1 Alarm2 1
W.ext I W.ext I
optional ! optional ! 1
| o J 2 | [ [ 11 d. 8
[T PEi-l 1234 5] e]a6[47[15[16[17]18]19]20 1[22] [T PEi-I 1[2]3] T Te[7I8Ts]10[11]15[16[17]18[19[20]21]22]23 1[22]
" M4, " M4,
di1 = Tastensperre/ button lock t J] di1 = Tastensperre/ button lock
di2= Auto/Manual & di2= Auto/Manual
E3}  E4) 1 K1} K2y | E14  E2y  E3Y
PT100 di3 = W intern -> Wext. ST5113-07 (Standard configuration) | POT1 PT100 di3 = W intern -> Wext. ST5114 (Standard configuration) POT1
optional optional
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9.  Wiring diagrams - 3172_ST15114_07

L L
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0] o (34—
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12} |
|
T
|
|
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di1 = Tastensperre/ button lock
di2= Auto/Manual
. Kip K2y | E1f  E2y  E3Y
PT100 di3 = W intern -> Wext. ST5114 (Standard configuration) POTA
optional

9.  Wiring diagrams - 3172_ST15106
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"5,

4-20mA
W.ext
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-X

BT %% T

Alarm1 Alarm2

di1 = Tastensperre/ button lock

di2= Auto/Manual

di3 = W intern -> Wext.

i
i
i
i
i
|
i
+
T
|
i
i
T
|
i
|
-X -X
PEN [11]12 13[14
i
i
i

15[16]
| K
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M4,
IST5106 (Standard configuration) | POT1
optional
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9.  Wiring diagrams - 3472_ST5112

L | L
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NI1331 : DR1226 di3 = W intern -> Wext. ST5112(Standard configuration) POT1
: optional

9.  Wiring diagrams - 3472_ST5113

optional
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— | di2= Auto/Manual
NI1331 : DR1226 di3 = W intern -> Wext. ST5113 (Standard configuration) POT1
|
|
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9.  Wiring diagrams - 3472_ST15113_07 9.  Wiring diagrams - 3472_ST5114

L i L L | L
N T N N ! N
PE H PE PE i PE
-— === =4 e -t ——— = — ——————— — - === =T B e -] r—————— —
A T T T 77T
il i i i i i
P Vi RE3472 i i i Vi RE3472 i i
. g | . . . : ] ] 2a¢ | - .
P N N Nz | i by ] ] Nl !
[ (5|c ] pe[27—-—! | [ 13lc . pE[27-— |
NG1534 o N [efl00% NJ 24 i NG1534 o ] [Te100% Ng 2 i
Powersupply L [1— | + | {5 it 117 Alarm2| ¢ [ 29 : Powersupply L [1— | + | —{5 ait 1 Alarm2| © :
85-265VAC [5] ! | ol e I 0% g 3d ! 85-265VAC ~  [] ! | ~Iolae 0% g 5d !
12 6 Ak 139 12] = ik 12
PE[a--—- 1 _ o A I BT op1\— 31 1 pe[s |--—-- I_L s "5 op1\— 31 1
out + |4 Hal——— +[8] ] >—_ + Out + |4} Wil ———4 +[8] ] En |
24VDC/,0A - [5 —— :_l_}—-i : -] o OpP2/_T33 T 24VDC/1,0A - [5 f—— :_lg}—-i : -[¢] | op2/._I53 T
19 N i 1 - Aarm1 N 1
L Ei. N i | _} N ford, i
T T : 1 I T T 1 12} |
| | | — ! ! ! ! T !
e | s |
| [ it -3 1 | [ it il 1
| Il i | i i
| | | ' | | | H
| ! | | | i
X I x -X -X -X X -X I x X X X X -X
12 [3 : %%5 (]33?5 (I)e(l)7 ?a‘l’g?m #EN 11]12 13[14[15 1123 : 4[5 jzt?ﬁ ?6?7 ?8?9?10 PEN " 12 13[14{15
i -
I P 4-20mA Alarm1 Alarm2 i ! i 4-20mA Alarm1 Alarm2
| H W.ext H | P W.ext i
| [ . | : I optional .
: Il optional | i [ | | 1
| [l | ERE | [l | [ 11 ERE
[ 2] 3lpe | 1] 2] 3Jp] . PEi-|1|2|3|4|5|6|46|47|15|16|17|18|19|20 1[22] ] 2] 3lpe | 1] 2] 3Jpg] PEi-l1|2|3| [ Te[7]8] o to[11]15[16[17]18]19]20]21]22] 23] 21]22]
D | — di1 = Tastensperre/ button lock 4 VD : e di1 = Tastensperre/ button lock .
' A
: ma di2= Auto/Manual 4 | " diz= Auto/Manual
— | " f | 1 2 1 2
di3 = W intern -> Wext. B E3t E4Y 2 =W ~ Kip K2y | E1f  E2) E3Y
NI1331 : DR1226 ST5113-07 (Standard configuration) | POTT NI1331 : DR1226 di3 = W intern -> Wext. ST5114 (Standard configuration) POT1
| optional : optional
|
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9.

Wiring diagrams — 3472_ST15114_07
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9.  Wiring diagrams - 3472_ST5106
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9.  Wiring diagrams - 3672_PV61xx 9.  Wiring diagrams - 3972_PV61xx
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Technische Anderung vorbehalfen / Subject to technical alteration / Sous réserve de modifications techniques
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