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Indications

C€

NOTES

ON ELECTRIC
SAFETY AND
ELECTROMAGNETIC
COMPATIBILITY

N

Please, read carefully these instructions before proceeding with the instal-
lation of the controller.
Class Il instrument, rear panel mounting.

This controller has been designed with compliance to:

Regulations on electrical apparatus (appliance, systems and installations)
according to the European Community directive 73/23 CEE amended by the
European Comunity directive 93/68 CEE and the Regulations on the essen-
tial protection requirements in electrical apparatus EN 61010-1 (IEC 1010 - 1)
190 +A1:92 + A2:95.

Regulations on Electromagnetic Compatibility according to the European
Community directive n089/336/CEE, amended by the European Community
directive n° 92/31/CEE and the following regulations:

Regulations on RF emissions

EN50081 - 2 for industrial environments
Regulation on RF immunity
EN500082-2 for industrial equipment and 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.

The device has no user serviceable parts and requires special equipment
and specialised engineers. Therefore, a repair can be hardly carried on direct-
ly by the user. For this purpose, the manufacturer provides technical 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 com-
patibility are marked with the fi\C€ sign, at the side of the note.
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1 - Introduction

Ml INTRODUCTION

Congratulations for having chosen
these universal controllers. They are the
best result of our experience in design-
ing and manufacturing of smart, pow-
erful and high reliable controllers.

Main universal input

Cus rom| PV

6 1C 100 ATl mA- V.
AR L=l =0 B
Auxiliary input (option)
' POT: REM REM
:r - i "y
=l rOn =4l

Two digital inputs

POWERFUL FEATURES AND A WIDE RANGE OF FUNCTIONALITIES

The process controllers of the M5
series have been designed for the
industrial environment, are provided
with a complete set of functions, as
a true universal instrument.

Resources

Memory Chip

(option)

]

>

+«

_\'.‘.\‘—

Setpoint

2 1x16s
LOC WMEM @REM W |

Digital inputs (IL1, IL2) functions

L\ Supervision
(option)

RUN HOLD
MEM PV

I~

Data Copy/Data Store

Modbus RS485

Parameterisation

They can be used as Controllers-
Programmers with 1 Setpoint pro-
file of 16 segments.

uble
4 uttion
uble
5 Ittion

OP4_ i 6|Valve  OP10P2
Tuning
One sh i
- Asfostu(r)]ting Adaptive

Operating mode

Control Alarms
@) ‘A
7 Y OP2
K action
. 2301 0py  opL OP2
gl 3[R0 opt opy ||

OP3

OP3

OP3

Retransmission

E
PV/ISP
OP4

4

OP1 OP4 || OP2 OP3 I|

OP4 OP2 “)Pl OP3 I|

OP3|0P4



1.1 PRODUCT CODING

The complete code is displayed on
the instrument label.

The information about product cod-
ing are accessible from the front panel
by mean of a particular procedure
described at section 5.1 pag 29

P/N ; M5-3150-0000
CONF
S/N : AOA-9809/0011

V~(L-N).85+264V 50/60 Hz - 3W

Line

naon

Model:

Model Basic

—e
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Accessories

HAEH

‘ q3

Instrument label

N

00
1L
@ﬁl ) 7 |
SP1 ! m? |
s J I (L)

<P

(¢
(=]

U =
~
=
g4

Power Supply T I ( T Colour
Outputs Instruction handbook
Serial comm.s/Options Setpoint
Power Supply
100 - 240V~ (- 15% + 10%) 3
24V~ (- 25% + 12%) or 24V- (- 15% + 25%) 5
Outputs OP1 (OP2) | B |
Relay - Relay 1
Relay - Triac 2
Triac - Relay 4
Triac - Triac 5
Serial Comms. [ Options
None [2] 0|0
. Feedback potentiometer [2] 0|1
Auxiliar -
Not fitted InL:)uta y Remote Setpoint [1] 0|2
Current Transformer 013
Auxiliary SSR drive/analogue 04
Output SSR drive/analogue + Remote Setpoint [1][2] 0 | 5
None [2] 5|0
RS485 Auxiliar Feedback potentiometer [2] 5|1
Modbus/Jbus Inbut y Remote Setpoint [1] 5|2
protocol npu Current Transformer 53
SSR drive/analogue auxiliary output 514

O @ &

Basic product code

[1] Not available with Setpoint programmer installed (E = 1)
[2] Second digital input (IL2) not available

Setpoint Programmer Front panel Colour
Not fitted Dark (std) 0
Fitted Beige 1

Instruction handbook

Italian-English (std)

French-English

German-English

Spanish-English

ool o

o1



2 - Installation

Pl  INSTALLATION

Installation must only be carried
out by qualified personnel.

Before proceeding with the installation
of this controller, follow the instructions
illustrated in this manual and, partic-
ularly the installation precautions
marked with the symbol, relat-
ed to the European Community direc-
tive on electrical protection and elec-
tromagnetic compatibility.

To prevent hands or metal touching
parts that may be electrically live, the
controllers must be installed in an
enclosure and/or in a cubicle.

o

2.1 INSTALLATION DESCRIPTION

IP 20 Termination Unit
EN61010 - 1 (IEC1010 - 1)

Memory Chip
connector

Product code label

Mounting Clamps

Sealing front panel gasket

Panel surface

Front Panel
IP65 protection

EN 60529 (IEC 529)

2.1.1 DIMENSIONAL DETAILS

48 mm
1.89in

O o O
0O <2 O

20 mm max

0.79 in max

48 mm
1.89in

|

Iz A

I

2.1.2 PANEL CUT-OUT

65 mm min
2.56 inmin
.
E8
o
o3
+ 00
O~
N
45+0.6
1.78+0.023 j

65 mm min

150 mm
5.9in

2.56 inmin



2.2 ENVIRONMENTAL RATINGS A
Operating Conditions
% Altitude up to 2000 m
tc Temperature 0...50°C
%Rh Relative Humidity 5...95 %Rh non-condensing
Special Conditions Suggestions

% Altitude > 2000 m

Use 24V~ supply version

i°c Temperature >50°C

Use forced air ventilation

%Rh  Humidity > 95 %Rh

Warm up

Conducting atmosphere

Use filters

Forbidden Conditions ®

= .
Z& Corrosive atmosphere

\;’//é Explosive atmosphere

UL note

[1] For Use on a Flat Surface of a Type 2 and Type 3 ‘raintight’ Enclosure.

2.3 PANEL MOUNTING [1]

2.3.1 INSERT THE INSTRUMENT

1 Prepare panel cut-out

2 Check front panel gasket position

3 Insert the instrument "
through the cut-out

2.3.3 CLAMPS REMOVING

1 Insert the screwdriver in the clips
of the clamps
2 Rotate the screwdriver

2 - Installation

2.3.2 INSTALLATION SECURING

1 Fit the mounting clamps

2 Push the mounting clamps towards
the panel surface to secure the
instrument

2.3.4 INSTRUMENT UNPLUGGING
1 Push and

2 Pull to remove the instrument
Electrostatic discharges can damage
the instrument

Before removing the instrument the
operator must discharge

himself to ground

1MQ ;71

1 z



3 - Electrical Connections

3| ELECTRICAL
CONNECTIONS

PRECAUTIONS
NCq

Despite the fact that the instrument
has been designed to work in an
harsh and noisy environmental (level
IV of the industrial standard IEC 801-
4), it is strongly recommended to fol-
low the following suggestions.

All the wiring must comply with the
local regulations.

The supply wiring should be routed
away from the power cables.

Avoid to use electromagnetic con-
tactors, power relays and high power
motors nearby.

Avoid power units nearby, especially
if controlled in phase angle

Keep the low level sensor input wires
away from the power lines and the
output cables.

If this is not achievable, use shielded
cables on the sensor input, with the
shield connected to earth.

UL note
[1] Use 60/70 °C copper (Cu) conduc-
tor only.

[e¢]

3.1 TERMINATION UNIT [1] EaNC€

Rear
terminal
covers
‘—JL%
= 0 5.7 mm
@ﬂ 0 0.22 |.n
Cable size
W‘—‘ 1 mm?2
" 18 AWG

18 screw terminals

&)

Option terminals

@

Holding screw 0.5 Nm
E——= Positive screw
= driver PH1

Negative screw
= driver 0,8 Xx 4 mm

Terminals

f.:CPin connector A 1.4 mm
A 0.055 in max

’@:CFork—shape AMP 165004
4 @2 55mm-0.21in

1 Stripped wire
E L 555mm-0.21in

3.2 RECOMMENDED ROUTING OF WIRES A
Conduit for supply and output cables
A = Supply
B = Relay/Triac Output
C = Analog Inputs
D = Serial
Communication
E = Auxiliary
Inputs/Outputs
F = Digital Inputs
B A B B B
©,0 | & ©,.0 | |&r
2 @84"N @14 Z@f@Sg"N @14
3@ @9 —e @15— 3@ @9 —e @15—
4@ @10— f{.:{Bmf N 4@ @10— f{.:{Blef .
5@ @114» }@171‘ 5@ @114» }@171\—4
6@ @12 le 1@181 6@ @12 le ‘L@lsf

Conduit for low level sensor cables




3.3 TYPICAL INSTRUMENT WIRING (valve control)

2[“0
S|

.
=3+ [3]
- A

—

o

b (e}

+ [IRTD @_ﬂ]POT 1]+ EE}F'_C o
2 —o% [2-|°% OEINO]%

Supervisory

DIGITAL INPUT L
+[7] @_z

RS485

—-[8] fia——n
C[]_.__J:::l L_EE +

[0l + ~100% é|+ :I fie]

[ &

(]
-l

A\

Notes:

1] Make sure that the power supply volt-
age is the same indicated on the
instrument.

2] Switch on the power supply only after
that all the electrical connections have
been completed.

3] In accordance with the safety regu-
lations, the power supply switch shall
bring the identification of the relevant
instrument. The power supply switch
shall be easily accessible from the

3 - Electrical Connections
iNC€

4] The instrument is PTC protected. In
case of failure it is suggested to return
the instrument to the manufacturer for
repair.

5] To protect the instrument internal cir-
Cuits use:

- 2 A~ T fuses for Relay outputs
- 1 A~ T fuses for Triac outputs

6] Relay contacts are already protected
with varistors.

Only in case of 24 V ~ inductive
loads, use model A51-065-30D7

Option terminals operator. varistors (on request)
Digital Commands
Input
\\¢ PLC
Alarm
|F|_|ﬁ 2F'&Jie.|. . Power switch
—  — N
v 611 ops{ N Supply V ~
------------ 22— -[eh— g ~ T N
T
+
PV 3] +18v- @4 7
C 5] Positioner module
- A Fuse
2 wires 4] [ok—— —1epd—— = Raise
transmitter B - 6] ¢ ,,,,,,,
L . N5+ 11— | 17— oV~o @
IS SN S '
' ' ' B )
: : : @i 12k = Lower
-— -— -— 5 )_()_(
mA mv-V Tc Pt100 Fuse [5] Buffer

I©



3 - Electrical Connections

3.3.1 POWER SUPPLY NC € 3.3.2 PV CONTROL INPUT PNC €
0.5 AT fuse Switching power supply with multiple _ A ForJLTK SR thermocouple type
isolation and internal fuse 150Q/lead maximum - Use always compensation cable of

e Standard version: the correct type for the thermo-

o]

= @(} L
[k

nominal voltage:

100 - 240V~ (-15% + 10%)
Frequency 50/60Hz

Low Voltage version:
Nominal voltage:

24V~ (-25% + 12%)
Frequency 50/60Hz

or 24V- (-15% + 25%)

* Power consumption 3 VA max

When using a 2 wire
system, put a jumper
between terminals 5 and 6

R1

R2

B

couple used

Use always compensation cable of
the correct type for the thermo-
couple used

The shield, if present, must be con-
nected to a proper earth.

For PT100 resistance
thermometer

If a 3 wire system is used, use
always cables of the same diame-
ter (Lmm? min).

20Q/lead maximum resistance

If a 2 wire system is used, use
always cables of the same diame-
ter (1.5mm? min).

/\ When the distance between the

controller and the sensor is 15
meters, using a cable of 1.5mm?
diameter, produces an error in the
measure of 1°C .

Bl For AT (2x Pt100)

Use wires of the same length
20Q/lead maximum resistence.

R1 + R2 must be <320Q



3.3.2

PV CONTROL INPUTS (cont.)

—0

mA mV-V
PV + 3 + 18V—
— =]
mA -

Transmitters

Has

R

Transmitters
PV {3]F—18v-

[

C For DC input

Input resistance = 30Q for mA
Input resistance = 10MQ for mV
Input resistance = 10KQ for Volt

C1 For 2 wires transmitters

e Power supply to the transmitter
18V- £10%
30mA max
Input resistance = 30Q

C2 For 3 or 4 wires transmitters

< Power supply to the transmitter
18V-+10%
30mA max
Input resistance = 30Q

3.3.3 AUXILIARY INPUTS (OPTION)

transformer coil

transformer coil

transformer coil

5 watt burden resistor
0.5Q for 1A secondary

3 - Electrical Connections

A

A For current transformer CT
for the measure of the load current

0.1Q for 5A secondary

e Primary coil 10A...100A
e Secondary coil 50 mA default

= IC_T Igd— 100mA jumper selectable
s
50/100mA 10...100A
Jumper for
100 mA
secondary




3 - Electrical Connections

3.3.3 AUXILIARY INPUTS (cont.) A 3.3.5 OP1 OP2 OP3 AND OP4 OUTPUTS INC €
/\ If the analogue input is provided, the B From Remote Setpoint The functionality associated to each of the OP1 OP2 OP3 and OP4 outputs
terminals for the Remote Setpoint  Current is defined during the configuration of the instrument.
are 10(+) and 9(-) 0/4...20mA The possible choices are:
Input resistance = 30Q
Control Alarms Retransm.
VOItage PV-SP
+ S I - 1...5v,0...5v,0...10V -
. @(} ' ' Input resistence = 300KQ 1 Slngle OP1 OP2 OP3 | oP4-C
Rj ! ) ! action Heat
— = :
| M-V mA o |Single OP4 OP1 | OP2 | OP3
. . action Heat
C From Position Potentiometer
To read the real position of the motor 3 DOL_JbIe OP1 OP2 op3 | opa-c
. or the valve action Heat Cool
10
v 100% 100% From 100Q to 10KQ max 4 Dogble OP1 OP4 [1] OP2 oP3
11K 4%’[] Foth  Ooeratrc ot action Heat Cool [2]
(=] 41y perating| Tota
a|0% SN [ Travel |travel s [Double | OP4[1] oP2 OP1 op3
Fok 1 distance |distance action Heat Cool [2]
2% OP1 OoP2
6 Valve Raise Lower QRE | |(OIPRAG
3.3.4 DIGITAL INPUTS PINC €]
where:
NPN « The associated function is active OP1 - OP2 Relay or Triac output
C1 open collector when the dlgltal input is ON OP3 Relay output
IL 1+ [15kH—< (see table on page 33)
co OP4 Analogue or SSR drive output
IL 2 + [10KH—< < = The second digital input (IL2) is - Anal
available only with the following OFl nalogue output
Com.:g@c options: Note
Isolated TTL Remote Setpoint (D = 2) [1] In case of OP4 analogue output, its status is not visualised by any red led
contact  open collector Current transformer (D = 3) [2] When the OP4 SSR drive output is selected, the status of OP1 and OP2, as alarms,
SSR drive / analogue output (D =4) is not displayed by any red led



3.3.5-A SINGLE RELAY

OUTPUT (TRIAC) A
Load
—1ep = I
Ag ¥, oP1 Vi
[17p '

1 NO contact

3.3.5-C SINGLE ANALOGUE
OUTPUT (OPTION)

@ ) E]- Load

3 - Electrical Connections

3.3.5-B SINGLE SSR DRIVE 3.3.5-F HEAT COOL OUTPUT RELAY (TRIAC)/SSR DRIVE (OPTION
h

OUTPUT (OPTION)

Load Load Load
i =
11 @ or4 V= pg \? oP1 Heat v= N1 O ora Cool V=
19 17 ' 2

Output 0...22V— £20% (20mMA max)
galvanic isolated

3.3.5-D VALVE OUTPUT 3.3.5-G HEAT COOL OUTPUT SSR DRIVE (OPTION)/RELAY (TRIAC
h

A

+ Load

+ +
{GD

i)

mA mV,V

Load

1 @ or4 Heat V= % \? OoP2 Cool V=
() I

galvanic isolated

500 V~/ 1min

750Q / 15V max if current output
500Q / 20mA max if voltage output

3.3.5-E HEAT COOL OUTPUT RELAY/RELAY (TRIAC/TRIAC)

Load

, OP1 Heat
P ———o\V~—o0——¢

P OP2 Cool

| 18 =

D Load

[
. OP1 Raise a

v (®
P OP2 Lower w

i3

3 pole output with NO contacts
(raise, lower, stop)

PiNC € 3.3.5-H HEAT COOL OUTPUT RELAY(TRIAC)/ANALOGUE (OPTIONi

A

2 NO contacts
Load

= I
% \f OP1 Heat V=
17

+ + @ +
{ ® opP4 COOQ |:] Load

i)

mA mV,V



3 - Electrical Connections

3.3.5-1 HEAT COOL OUTPUT DC (OPTION)/RELAY (TRIAC) iNC ¢ 3.3.7 RETRANSMISSION OUTPUT (OPTION) NC ¢

Load galvanic isolated
T 4 —17 = T —m T 500 V~v/ 1min
{ O opr4 Heat) ¢ Load % § OP2 Cool V= { o ) |j Load 750Q / 15V max if current output
 Z @ _ @ ' = @ _ 500Q / 20mA max if voltage output
mA mvv ___| | mA mv,v ____| /\ The analogue/SSR drive output OP4
can be used for signal retransmis-
sion only if it is not used as control
output.
3.3.6 ALARM OUTPUTS OP1, OP2, OP3 NC €] 3.3.8 SERIAL COMMUNICATION (OPTION) AlQE
Load /\ The relay/triac output OP1, OP2 and = Galvanic isolation 500V~/1 min
\ @ — OP3, can be used as alarm outputs Ll I + Compliance to the EIA RS485 stan-
5 OP1 only if they are not used as control dard for Modbus/Jbus
P ——oVzo——+¢ outputs. =8O -
} oP2 Common /\ Please, read:
L [i8p = J@Q Croung gammadue®and deltadue® con-
] troller series serial communication
and configuration

2 NO contacts

I =
| @opa{

1 NO contact



4 - Operation

4| OPERATION

4.1.A KEYS FUNCTION AND DISPLAY IN OPERATOR MODE

Output status
LED’s

(reds):

OP1 output ON
OP2 output ON
OP3 output ON

5 Status LED’s (green):
REM - Remote setpoint active
SP1 - first stored setpoint active
SP2 - second stored setpoint active

Operating
Setpoint
(local/remote
or stored)

PV measure
in engineering units

M5

Nea N

--l. .12
{*m -' -' '- '-,
*--l- J 2L

) A (%)

RUN - program running
MAN - manual operating mode

Automatic/
manual

2 Y

\
Entry key for
selection and
value setting
confirmation

Setpoint Run/stop
setting of a program

T
Menu
access

4.1.B KEYS FUNCTION AND DISPLAY IN PROGRAMMING MODE

M5

Parameter value

L T
O -l”.ll'.l'
(]
—

g@-:l I

Parameter mnemonic

Access to the menu for: e |

- configuration
- parameter setting
- access definition

1.1

A [
S ¥ @ |

Entry key for
selection and
value setting
confirmation

Parameter
setting

4.1.1 NUMERIC ENTRY
(i.e. the modification of the value of a stored
Setpoint from 275.0 to 240.0)

Press A&y or X momentarily to
change the value of 1 unit every push.
Continued pressing of & or Y
changes the value, at rate that dou-
bles every second. Releasing the but-
ton 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.

) 21 21| 2ndstored
g | Setpoint
- l'l |
0 -
ay
) ¢ O
—lower
) V() 17) | 2ndstored
I 1 Ia) | Setpoint
[ | |
N R -
J @ J
—raise
2nd stored
] Setpoint
[ ]
croo 0
A - = i
O % = | e new value is
entered when the next
parameter is selected
by mean of the
key.

4.1.2 MNEMONIC SETTING
(Way to modified configuration page 16 / 18)

Press the A or Y’ to display the
next or previous mnemonic for the select-
ed parameter. Continued pressing of
A or N2 will display further mnemon-
ics at a rate of one mnemonic every 0.5
sec. The mnemonic displayed at the time
the next parameter is selected, is the one
stored in the parameter.

o Centigrade Degrees
0 'l- Engineering Units
e
J @ J
e Fahrenheit Degrees
0 " Engineering Units
e
J @ J
[ mA
0 i "' Engineering Units
e
CJ ? J
[ . Ph
t 1 Engineering units
M _ L
(MINE-
=
(] < 0J




4 - Operation
4.2 CONFIGURATION PROCEDURE

( - R
- r _ _1I I
[ B | Operator Lo Configuration
] o o - o | Mode re menu
| e K LIz e
S O S = |
> > 7
Press the key until
Enter the configuration -,' -,'
password - '."-“'. )
[ |
P
from -999 to 9999 < &= |
(33 as default from the factory)
If the entered password
corresponds to the value set in
the parameter L7 3% at pag. 27,
proceed to YES /\
. < OK J

NMES

If the configured hardware option is not installed, the display shows an
hardware error message

Tl 1010 | Analog output not installed
| "'_'-' - 1)) | Current trasformer not installed
l'l£ rr 102 | Remote Setpoint input not installed
O <~ O 13 | Potentiometer input not installed
100 | Analogue output + Remote Setpoint not installed

| I Inputs
1o ) .
- I Configuration
(S =inln
S = |
- 10
””””” ,_,:, Input type
ot see table 1
Za
() < & |
TR =T ) N° of decimals
Iz . |
o ) | (I|near input only)
O % = | Y
=TT Low range
c_1 _ . 3
2112 .- 101 | (linear input only)
O S T:ro_n)_'mln range up to
5'5'5'5' o [ty |
”””” [ :_,_, High range
2077 (Ilnearmputonly)
o S from Sl o tomax
— range
1712
”””” - _ | Sguareroot
i (linear input only)
O % = | o /5 ES
”””” - ) 7 _ | Linearinputs
- 721" | characterisation
. % = | o [ HES
”'_'“,_ Engineering Units
=~ = | see table 2
(1) < & |
Back to the
1st parameter

[y | Setpoint
X ) .
- - Configuration
- cnrir
% &= |
L oc |
”””””” ==l Setpoint selection
U U | seeTable3
Za
() < & |
”””””” - ) _ | Remote Setpoint input
I~ 21 1171 | (remote input only)
O % see Table 4
H5E
T == = ] Time units
'_ll' ll'_ l'l' and Setpoint slope
O % FESEc P o 1P e
Back to the

1st parameter
Iz I'l r =
20 T L onr



CONFIGURATION MENU

4 - Operation

'-, Ll "- Output " Ty F' Digital inputs
- '.' - (- | Configuration = "_ (-~ | configuration
- onr - onr
S = S
T UFE
TR Type of Control [T T IL1 function
L)L T )| seeTable 5 . i see Table 8
e s
O <o = O <z &= |
0FF
'”-,-“-, Heat control output [ ”-, ”””” IL2 function
PLL LI | seeTable 6 I see Table 8
ay Zay
O <o = 0 <
oEF
A O Control output Back to the
S (2| safety value 1st parameter of
O < @ | OFF/-100...100% Lonf -Lonf
l'll:ll'lE'
”””””” { (1 | Retransmission output
[ (available for DC output
zay
O << &= | ?nl.w_ =R =]
oo (e o
-0
,-,_,_,_, Retransmission output
LLCC T | type
(J < (= | (available for DC output only)
see Table 4
”””””” {1 _ | Retransmission
I” IZ.I. 10 | lowrange
S whole range
0 <
5559
T Retransmission
I" .17 1 | highrange
o S whole range
,,,,,,,,,,,,,,,,
~ = 17 | Cool control output
= ol L see Table 7
0 <

Back to the 1st parameter of Jut - L anF

1 Alarm s
-t : .
- - configuration
- onr
S = |
o
,:“ ””” 1 AL1 alarm type AL3 alarm type
l ”&-- I see Table 9 see Table 9
O << & |
re T
e LI
”””” e T = addressing U AR addressing
17 1I2J 1) | (not available when AL1 is L.l (not available when AL3 is
= FF P FF
L] <o &= | 9u:1)| re o / re o L] <o &= | 9||:|)| [V} / e
(M) L 5 ey 1 e | (M) L 15 ey B S e |
0
"""" { ,, AL1 latching ,-,-”-, AL3 latching
I- IZ 1Z 177 | (not available when AL1 is 177 2502 1) | (not available when AL3 is
O % OFF) - O % OFF) -
= @ /RS = o [ HES
17121 17121
”””””””””””””” start-up disabling start-up disabling
f AL1 disabl 11 [ AL3 disabl
I 1212 | (notavailable when AL1 is I_ IZ IZ 177 | (notavailable when AL3 is
O < &8 | ?Ff) Lo O % = | QFF) A==
(= = e [ I = e
o (Wl=
”””” [ :“:, AL2 alarm type ,_,__ AL4 alarm type
Ul '&--'- see Table 9 LI LI | seeTable 9
O < & | ] <
oF o
”””” [ =1 | AL2 addressing 11 1) | AL4 addressing
1711210 1) | (not available when AL2 is .’ (not available when AL4 is
S OFF > OFF
D N 4 r I:l) ] /l'l ] :ll e D L 4 r l:l) ] / [y :l/ e
{8 ) Sy A 1y iy 8 f e | e orJarc/ar g
0
”””” { I 1 | AL2latching MM | Alélatching
I IZ IZ 177 | (not available when AL2 is 7] 71121 1) | (not available when AL4 is
() % OFf) Yer= J % OFF) Lo
—— o/ ac = o/ dc D
l'll:l l'll:l
”””” {1 | AL2start-up disabling ({1 | Al4start-up disabling
IZ11- 12112 | (not available when AL2 is I IZ IZ 177 | (not available when AL4 is
O < OFF) e J % (= | OFF) Lo

(W= ===

(L= =1 ==

17
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Tab. 1 Input type Tab. 3 Setpointt
= D . ype Tab. 7 Cool control
,': ,'-,' ”'- Value Descrlpotlon o, Value |Description r 5P Value |Description OUtp,Etr iz
r o ‘-: Conﬂgura“on ’: [ |_]' 0...600 C ...11120 |‘ oe LOCaI Only ":”- = not used -----
Lol -c. L 10...600°C L 1112°F - P |IRemote only 2 relay 2
S = | Ec. k' [0...1200°C ...2192°F [ -~ |Local/remote only [ =9 |SSR drive Digital signal
> kc. 5 ]0...1600°C ...2912°F Lock |Local -trim -5 ]0...5Volt
ke r [0...1600°C ...2912°F - Pk |[Remote - trim - 1.5 Vol
Back tc £ [-200..400°C |-328...752°F TR R 103t, Analogue
. - fes [ ] e Ot .
to operator mode cuSk %%Sotorg Tange on request  Tab.4 Rem.Setpoint | 5 In 0-200..20mA __|o9nal
rbd ) -99 9---30000% -ggg;lzléo ::: — Retransmission -kt 4-20 |4...20 mA
JFLL 1 50.0...50.0°C| 580, 1220°F ?;ue'_, gesé: r\I/Iztllton T2b. 8 Dioital INouts funch
i 0..50mv 15 1.5 Volt -8 DICIELNOULS Lt O
u-a 0...5 Volt o - .'.‘_: 0...10 Volt Value |Description e
I-5 |1...5Volt Engineering 0-2010...20 mA FF |Not used
I ¥ i - =
,__,'- _H_,' 0...10 Volt units H-2014...20 mA | -~ |Locallremote
O-2010...20 mA =Tal=]
- a0 4. .20 mA AMde |Auto/manual
1-20 4. Tab. 5 |Control type L ) |1st stored Setpoint
_ _ Value |Description e 52 |2nd stored Setpoint
Tab. 2 Engineering units F - P |Reverse action Lo 1 [Keypad
Value [Description TP aord , |Di i On - Off o ypa
- p L M= D!reCt action 5L o) |5F. slope disable
'”r'.',“' None_ .'f' o |Direct action PID HiE IMeasure hold
“,l_ CentlgraQe Degrees P ,dr- |[Reverse action| " r.- H |Run/stop of a program
S “,“ Fahrenheit Degrees U |Directaction [Modulating
I g e :'.'.: m/\’-/\ ,'_;,_:','; R_everse action |valves Tab.9 Alarm type
O S ':ul.u HLL = |Linear Heat/ AL AL
- U \éolt HLOL [Oil charac. Cool Value |Description AL 3 ALY
U =1 CT High range :._n'n'.u' ar HEH2 |Water charac. 0FF [Not used
(VL | avaiable fateastone F5 1 |PS F5H_|Active high
S h |Rh Absolute
0O S = | l“: ) Tab. 6 |Heat control output F 5L |Active low
BEE Fh__|Ph Value _[Description HCOP JELIA |[Active high |
T (cT dleglimau pont OFF_|Not used JpLL |Active Tow | D2Viaton
=107 | (available if at least one [ elay S 5 dnd |Out active Band
o S L9 [SSRdrve D999 Ty TActive high |Heater Break
:'.f - :f' fl)g xo:t L kd |Loop break alarm (Al only)
Back to the -5 |1...5 Volt
1st parameter “ "” 0...10 Volt :\inilﬂgue
ALA-Canl 0-£0 10...20 mA o
H-2014...20 mA




4.2.1 AL1, AL2, AL3, AL4 ALARMS CONFIGURATION

It is possible to configure up to 4 alarms:
AL1, AL2, AL3, AL4 (see pag. 17), select-
ing, for each of them:
A the type and the operating condition of
the alarm
(table 9 page 18)
B the functionality of the alarm acknowl-
edge (latching) [LEc ]
C the start-up disabling (blocking)
D the physical output of the alarm

e l [l'l oo | ‘l'l [ ]
(SN (S = J

The outputs can be used for alarms if
they are not used as control outputs
(see par. 3.3.5 pagel?)

It is possible to route up to 4 alarm to a sin-
gle output (OR of the alarms).

Alarm occurrence display

This function can be enabled by the
configuration software.

(please read the user instruction on
the "M5 LINE MODBUS /JBUS PRO-
TOCOL", supplied separately)

The type of alarm is presented
flashing, on the front panel in
alternation with the PV value.

T L)
Fest il e A
AT r)
- 1

The red led of the activated alarm output
is on.

The range of the alarm threshold corre-
spond to the whole span and it is not lim-
ited by the SP Setpoint span.

[A] OPERATING CONDITIONS

Absolute alarm

On
active high
Off 3 R
hyd | hyu
On
active low
_FSL ® b Off
Iow*ran e ! high rart e
9 Alarm threshold 9 9

Deviation alarm

on SP
active high
off X Q" dpH
Jhyd [ hyu |
On
active low
gL t off
ASP
- range +range
g Alarm threshold g
Band alarm
SP
T On
active out 1
_bed ® 4 4 Off
hyd] hyu hyd| hyu
ASP ASP
o —>¢
full scale \/ full scale

Alarm threshold

[B] ALARM ACKNOWLEDGE
FUNCTION

The alarm, once occurred, is presented on
the display until to the time of acknowl-
edge. The acknowledge operation consists
in pressing any key.
(MY
|

| I R

[ =
P

O < O

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

[C] START-UP DISABLING

(.

1o
[y

e
< O

‘ .
ASP Disable
SP N—
On ramp
off [ down

Py . ASP

Start-up Threshold
T SPi_range
ASSPP ramp
Disable up

On )
Off

4+ Start-up

4 - Operation

[D] LOOP BREAK ALARM LBA

When the controller connection to the sen-
sor is discontinued or other faults are
detected in the control loop, the AL1 alarm
becomes active, after a predefined time of
1 to 9999 sec., from the detection of the
failure. (see page 22)

The alarm state ceases when the fault con-
dition is no longer present.

ILEy
([ \

A0
C oo O
oP1

O OH O
O <« O

o
e

/OC

Aln case of ON-OFF control, the LBA
alarm is not active.
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4.3 PARAMETER SETTING
Ve > ™ ™
o B N | Iz 10 i i I | - 211
' 148 e B Frofees o AL e
i [ o o | me_ me_ . P me_
[ g A LIC g LHC | (ifthe Optlgg is installed. LHZ 0
S O = S = | S [y | Seepaesd) = S = |
L . C .
_. o L R O S .
[ _ _ Setpoint selection -1 Slopeuwp [ ' Alarm threshold 1
- "1 local/remote S, L) | (user enabled/disabled) o o - 2 tabl
P local fiqura- ZaN PCL gy i -~ [2] see table
O S g_oca olr)remote configura oS - /L digit...[1] o S
—— tiononly) _ _ =— |
Loc/rE0
”””” - (0 1| lststored Setpoint 11 1] Slopdown 3| Alarmthreshold 2
L. T | (local only) I, L) | (user enabled/disabled) L - - - | [2]seetable
= full scale S OF F 11 digit/..[1 S
O <o = | fu O < &= | ure git/...[1] oS =@ |
A = | 0 |EER_ | W
The parameter setting procedure has [ (7 71| 2nd stored Setpoint _ I _ | Ratio Setpoint ) Alarm threshold 3
atimeout. If no keys are pressed for, . - 1(‘|O|Ta| OTW) U B ] = foniyflocal - i) =l = = - | [2]seetable
at least, 30 seconds, the controller D < & ] Misae O < B | oo 9099 D < &3 )
switches back, automatically, to the non ! {J
operator mode. I == ]| Stored Setpoint selection T Alarm threshold 4
b L | (ocalony) Remote Setpoint bias = = = | [2] seetable
After having selected the parameter 0 < e (only if local - trim or 0O < & |
remote - trim
or the code, press & or 2 to  IEE =~ _span“,,sp;n )
modify the value (see pag 15 and 31) (el e I | Setpoint low limit T Alarm 1 hysteresis
The value is entered when the next =M. | from low scale up to 00 b T4 1 asymmetric upper
Iz . ) .
parameter is selected, by pressing S =1 B Note L < & | SHi'tSSpa”/ZO G
the key. S [1] The units of the [N |
IZ 121 1) | Setpoint high limit slope parameters are I_ 11 ) _1| Alarm 1 hysteresis
Pressing the key, the operator '”@' L1 from 5P'L to full scale Digit/sec, digit/min. L1l TV | asymmetric lower
(S =1 O < 0...span/20 in engineering

mode is presented on the display.

Back to the
1st parameter

digit/hr, according to
the choice defined dur-
ing the configuration.

of the Setpoint menu.

units



PARAMETER MENU

4 - Operation

PID
menu

b
\!

Back to the
1st parameter

Alarm 2 hysteresis
asymmetric upper
0...span/20 in engineering
units

Alarm 2 hysteresis
asymmetric lower

0...span/20 in engineering
units

Alarm 3 hysteresis
asymmetric upper
0...span/20 in engineering
units

Alarm 3 hysteresis
asymmetric lower

5) | 0..span/20 in engineering

units

Alarm 4 hysteresis
asymmetric upper
0...span/20 in engineering
units

Alarm 4 hysteresis
asymmetric lower
0...span/20 in engineering
units

of the Alarms menu.

77777 [E=R]
[n Proportional band [ |
.l (PID algorithm only) =2
o S 0.1...999.9 % of span 0O S = |
-.E v | rm v
L Integral time Y
- - I. (user enabled/disabled) ""'@' 1
O S EF:I'D algorithm only) O S =@ |
- /1...9999 seconds
O
Note [2] A code, specifying the n° and i
. L.
the alarm type that has been configured, =
is displayed. At this point, the user must L <~ &
enter the threshold value, according tothe ISl |
following table. M _oe
I |
P
Typeandvalug  Mode  |N°and Param. R =1
Active high FCoH
Absolute - g SN LL _
Active low _F5L 'l.l ll., 'l
o Active high 40 P —
Deviation Actve | g - ”"l-_':' O < =@ |
C !Ve OW - l-, l_ '_
Band Active . N T ]
full scale out of band -Hoo [ | Lo
Load Threshold <
1...100A  |Activehigh | _HE e
- r
O.l...Z(I)A ' =
AL1 activation o ) o S
delay Active high ka
1...9999 sec Back to the

Derivative time

(user enabled/disabled)
(PID algorithm only)

OF F/0.1...999.9 seconds

Error
dead band

OF F10.1...10.0 digit

Overshoot control
(user enabled/disabled)
(PID algorithm only)
0.01...1.00

Manual reset

(user enabled/disabled)
(PID aIgorithm only)
OF F 11...100% output

Proportional band
Cool channel
(Heat/Cool configuration only)

0.1...999.9% full scale

Cool Integral time
(user enabled/disabled)

5) | (Heat/Cool configuration only)

OF F11...9999 seconds

Cool Derivative time
(user enabled/disabled)

3) | (Heat/Cool configuration only)

OF F10.1...999.9 seconds

1st parameter of the PID menu

1st parameter

of the Tuning menu.

I - 10 i
ol N i el
-1 1 menu
L ouw
% &= |
——l~y
L. = L) | Initial Tune start
- 'Q'“ LS (one shot tune)
O < &3 | na/MPS
s Y.
7 1o | Continuous Tune start
LTLIT L. | (adaptive tune)
o S (not available with set P~ i)
—— no/HE5.
oL | Calculated Proportional
[ IQ. . band [3] (display only)
(available when adaptive
L < B | tune is selected)
o] Calculated Integral time
= - . [3] (display only)
(available when adaptive
L <~ & | tune is selected)
oL Calculated derivative
- "Q'" time [3] (display only)
(] < [ | (available when adaptive
tune is selected)
Nota [3]
These values are not
automatically stored on
Back to the

the PID menu parame-

ters M. f_. |,L o
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,' l ”' | Input "_,' L "_ Output "_ '_”' ,' " ,' Serial o " ,' CC ':, Access ,'_ win| "- Configuration
- 71 menu 1 11 menu 1 11 communicatio R menu e menu
L LHC g LHE 1 | menu U112 1 | (see page 27) U112 711 | (see page 16)
2 S = | 2 S @ | = | % B S =
OFF 05 1.0 [
L 1 Filter time constant ML | Output hysteresis LI Cool output cycle time | Address
I=.I" 1. | (userenabled/disabled) L0120 | (single parameter in case of L. (only with Heat/Cool COCT | OFF/.. 247
O S = | UFF0.2...999.9 seconds O S = | ON-OFF control algorithm) 0o S = | time proportioning) O & = |
Tl 0....5% full scale 0.2...100.0 seconds BE O
7777777777 ) 1~ | Measure bias | Control Output . _ _1 | Deadband l_ Baud rate
JOL.D0) | OF F /-60....60 digit .. cycle time LTI | (only with Heat/Cool config.) LT | om0y aunnag00
Pay Ay : - ey
O < = | () < = | (time proportioning only) (O < &= | 00...50% O < &3 | gepny e2ann
0.2...100.0 seconds 000
L [c oM | Sampling time M 1 | Control Output low limit M0 () | Cool output high limit 7 _ _ L | Communication
.JIJUF | 01...10 seconds LI 'Q .k | (notavailable in Heat/Cool L 'QJ- U1 | (user enabled/disabled) { 'Q LJ1-_| protocol
O < (1) < [= | configuration) (1) < & | (onlywithHeat/Cool config.) O < & Nadb/dbus
0...100.0% — 0.0...100.0%
1000 OFF
"M (| Control output 12 _ - | Cool output rate limit
LI, 17| high limit LIT -t L | (user enabled/disabled)
o S 0...100.0% [0 < & | (onlywith Heat/Cool config,)
— [ OF F10.01...99.99%/ sec.
N Y= Control output rate limit 1L (71| Motor travel time
LI (user enabled/disabled) L 'Q-’-'- L1 | (only for motorised
o S = | OFF001...99.99%/sec. (10 < (= | positioners)
0 15...600 seconds
- (] ControlOutput | [ 111 ()| Minimum output step
SN2 0™ | soft start value LILLEY - | (only for motorised
O S = | H'se'r enabled/disa})bled) o S = | positioners)
i /0.1...100.0% 0.1...5.0%
Back to IZ 1_ I_ 171 | Softstart function Back Back to the
the 1st parameter =l 'Q"L L1 | activation time to the 1st parameter 1st parameter of the
O < (not available if 50 = Off)

of the input menu

1...9999 seconds

of the Output menu

Serial Communication menu



4.3.1 PARAMETERS

The controller parameters have been organised in group, according to their functionality area.

SETPOINT MENU

| |
=l I

[ | 71| 2nd stored

L. L | Setpoint

Values of the two Setpoints, that are
activated by mean of digital inputs,
communication parameters, and key-
board. The Setpoint active is indicat-
ed by the or green led.

1st stored
Setpoint

cCro o
N =
IZ 121 )| Setpoint

=LU. Ul high limit

High and low limit of the Setpoint SP.
The minimum span (5F I-5F¢&) must
be greater than 100 digit.

Setpoint
low limit

- Setpoint
N | b

ramp up

Iz 1 1] Setpoint

=ll. LJ] ramp down

This parameter specifies the maxi-
mum rate of change of the Setpoint.
Its units are: digit/sec., digit/min. and
digit/hour.

When the parameter is OFF , this
function is disabled and the new
Setpoint value is reached immediately
after being entered (through the key-
board, the digital inputs and the ser-
ial communication). Otherwise, the

value entered is reached according
to the configured rate of change.

_ L —. | Remote
I_L_JLJ] Setpoint Ratio

This parameter defines the maximum
span of the Remote Setpoint.

I T11Z | Remote
l]_JIJ .).] Setpoint Bias

It defines the low range of the Remote
Setpoint, in engineering units.

Remote Setpoint Bias and Ratio

Remote
signal
10V N ab
\ bias = 20
N ratio=0.1
. | ‘edb— M.
\\ a/ b/
AN bias = 100
\ ratio = -0.1
- | AP T Y
\\
\
! Al ! Range
-200 0 20 100 600 °C
LR ab) b@) HR

Remote
Setpoint span

QNI T
a:U;U;U<

b (b)

Process variable
PV low limit
PV high limit
Remote Setpoint
SR starting point
SR ending point

4 - Operation
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If SR starting point is lower then the
ending point, both expressed in engi-
neering units:

& 1d5= starting point = a

b-a
HR - LR

Example
l.l ll.l -l— 20

I
rCoo=

_ Jp—
re oo-=

100-20 _ 80

= =0.1
600 - (-200) _ 800

If SR starting point is higher then the
ending point, both expressed in engi-
neering units

& 1S = starting point = @’

L _ b-a
[l —HR LR
Example:
& 1d5=100
rt o=
20 - 100 - 80

= =-0.1
600 - (200) _ 800

Working Setpoint (SP) as com-
bination of Local Setpoint (SL)
and remote signal

Setpoint type L o .k

(table 3, page 18)

SP =SL+ (-t 1o = REM)
+6H 95

Setpoint type r £k

(table 3, page 18)

SP =REM+ (-t 1o *SL)

+ 35

SIGN = Remote signal

percentage
SPAN = HR-LR
SIGN * SPAN
REM = ——M
100

Examples:

Local Setpoint (SL) with an external
Trim with muItipIying coeff. of 1/10:
Setpomt type =Lock

r l o= 0 l

B d5=0

Remote Setpoint (SR) with an inter-
nal Trim with muItipIying coeff. of 1/5:
Setpomt type = r 'k

~ ' 1= 0 2

o] HJ'_I_O

Remote Setpoint range equal to the
Input range:
Setpoint type =L oc.k

rko =1

bd5=LR
50 =0

ALARM MENU
(see page 19)

PID MENU

'l'l'l ! Proportional Band

(21 1| Cool Proportional
I".0. I | Band

This parameter specifies the propor-
tional band coefficient that multiplies
the error (SP - PV)

I Integral

Time

I -1 Coolintegral

-. 1. L] Time

It is the integral time value, that spec-
ifies the time required by the integral
term to generate an output equiva-
lent to the proportional term

When OFF the integral term is not
included in the control algorithm.
[ Derivative

[ R Time

I_ 1 1| Cool Derivative
.. - Time

It is the derivative term coefficient that
specifies the time required by the pro-
portional term P to reach the level of D.
When OF F the derivative term is not
included in the control algorithm.



4.3.1 PARAMETERS (cont.)

rr Overshoot

... control
(Automatically disabled when the
adaptive tune is running)

This parameter specifies the span of
action of the overshoot control.
Setting lower values (1—>0.01) the
overshoot generated by a Setpoint
change is reduced. The overshoot
control doesn’t affect the effective-
ness of the PID algorithm.

Setting 1, the overshoot control is disabled.

M _ 1] Manual

| reset

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

TUNING

Two tuning method are provided:

« |nitial one shoot Autotuning

e Continuous, self learning Adaptive
Tuning

When the Autotuning is started, the
controller generates a rapid burst of
ON - OFF transition and monitors the
response, in order to calculate the
optimal PID terms parameters. Once
calculated the terms values are imme-
diately used in the control algorithm.
(a minimun error of 5% of span is
needed to start the Autotuning)

One shot initial autotuning

Continuous adaptive tune

Setpoint SP 8
change End of the tuning
N operation and start
1 \. of control with the
! new terms values
PV variable Autotune start

Control
output

The self-learning adaptive autotune,
is not intrusive. It doesn’t affect the
process, at all, during the phase of
calculation of the optimal terms para-
meters.

It is particularly suitable for con-
trolling 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 val-
ues, stored in the instrument, it mod-
ifies automatically the PID term para-
meters.

Itis the ideal for all applications where
it is required to change continuous-
ly the PID terms parameters, in order
to adjust the PID to the changes of
the process dynamic conditions.

Perturbation

New
parameters

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.

4 - Operation

INPUT MENU

[

.0 I
Time constant, in seconds, of the RC
input filter on the PV input. When this

Input filter

parameter is OFF the filter is
bypassed.
Filter reponse
100%
63,2% PV
0| Fitter Time
Time
| _ IZ I_ | Measure
101 U1 Bias

This value is added to the measured
PV input value. Its effect is to shift the
whole PV scale of its value (£60 dig-
its).

£S5 a0 ompting

Sampling time, in seconds, of the
instrument. This parameter is normally
used when controlling slow process,
increasing the sampling time from 0.1
to 10 seconds.




OUTPUT MENU

Control
output hysteresis

[
.

SP
On

|
off ‘ |

hy

Control output hysteresis span, hy,
set in % of the full scale.

| Control
output cycle time

..
Cool

| -
... L | cycletime

It’s the cycle time of the time propo-
tioning control output. The PID con-
trol output is provided by the pulse
width modulation of the waveform.

reod
Jr. 1

Control Output

low limit

It specifies the minimum value of the
control output signal.

It is applied in manual mode, too.

71171 )] Control output

IT. T1] high limit
e ) Cool output
LTI .71 | high limit
It specifies the maximum value the
control output can be set. Itis applied
in manual mode, too.

.

] Heat output
e

maximum rate

Cool output
maximum rate

[ _r
Lra .

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

IZ I_ 101 Soft start

=l .I.IT" | of the control output
It specifies the value at which the con-
trol output is set during the start up
phase.

IZ I_ I_ 71| Softstart

Sl L time

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

OP
100% 4
Soft start
phase
Speed
SEOF in %/sec.
Time >
Start up

I _ 1| Heat/Cool
LIV deadband

This parameter specifies the width of
the deadband between the Cool and
the Heat channel

Heat / Cool algorithm

Heat
100% -~
\Heat Cool
} ----- | {:
N,
N,
N,
Pb. |dbnd| Pb. /L
100% 0 0 100%
........ Heat output
—— Cool output
A1) M) Travel time

It provides the time required to the
motor positioner to go from the 0%
position to 100%

[
LT J
It specifies the minimum allowed time
of activation of the output to a motor
positioner that produces a sensible
effect. It is related to the deadband
of the positioner

Minimum step

4 - Operation

SERIAL COMMUNICATION
MENU

171 ) ) _ | Controller

taen address

The address range is from 1 to 247
and must be unique for each con-
troller on the communication bus to
the supervisor.

When setto O F the controller is not
communicating

L 0 _I| Baud rate

[ ]

It provides the baud rate in the range
from 1200 to 19.200 bit/sec.

'l:l ro 'l_ Communication

=—=— protocol
rm._ 1 [ .
L o 0
This Slave protocol allows the super-
visor to read and write (when it is pos-
sible) all the parameters of the con-

troller.

ACCESS MENU
(see page 27)

CONFIGURATION MENU
(see page 16)



4.4 ACCESS LEVEL - PASSWORD - CALIBRATION

4 - Operation

'-' ,”-,' "-,' Operator "-,' cCrC '—, Access
- **=" | mode = "= =V | menu
=T 10
= a0 Licrn
S O S = |
Press until ,' ,' Enter password
[l B I for access enable
{ l-lQ Ll from -999 to 9999
] < (11 default value from factory)
If the password entered corre-
sponds to the one stored in the
L ) NO FAFA5S [A] parameter, the access
b OK configuration page is displayed.
YES
Note — T —
Pressing ,'- " ” " Access to all the levels ,' ”—' "-' r~ Operator ,'- ,-" J "- Access to the edit level
go back to the Operator mode ,-, -, ,-, [1] - - -, ) level Access - ,-, ( T—,
[y a2 [y
. &S &S Ja
[1] With the level of access set to full, all O sSle | O <= | L < & |
the related parameters are displayed.
G "-' Execute ,' ,'-' '-,' '-, Change the "-,' "-' '-,' '-, Change
- = | the following operations - =" =" | Configuration password . - - the Access password
[y Y I [y Y i I [y Y i I
| - [ = - [ = .
O == | O &= | O == |
'—,' "-' '—, A/M enable -,' -,' Enter ,' ,' Enter [A]
- '_' '_"'_' 1l p '_"_“'_ the Configuration A A the Access password
CAn L.~ 1 o | password (A=
=~ N N
Ll < ] < ] < & |




4 - Operation

4.4 ACCESS LEVELS PASSWORD CALIBRATION

With the access level Edit, the user
defines which groups and para-
meters are accessible to the oper-
ator

After selecting and confirming the
access level Edit, enter in the para-
meters menu.

The code of the access level is dis-
played on the front panel.

Press the &y and X~ keys to
select the proper level.

Load the data
from Memory chip

[ |
o |
[ W
[l iy I

Group of parameters Code |Access level
[ I O | ~ l'.:'l.:l'l:l' Visible
l - l_l'.l H ;4 |Not visible
o
Jay
(] < 0J
Parameters Code |Access level
Tl H 1~ |Visible and changeable
. N | F A% |Included in “Fast view”
) -84 |Visible only
N
O < 0J H ,dE  |Not visible and not changeable

i

g A

|
Com
(ol iy o

O &=

Confirm and
return back to
the Operator

mode

O &= =

Download the data
to Memory chip

I R
N I
[l N [
[l iy

o
L <o &

Calibrate
the potentiometer

(if present)

L The valve
,- go to low scale

When the indication

0 S = | (the valve) is stopped,
confirm the calibration
- - value using
ey g D o
I B N |
[ 'Q-' U1 | The valve
3 < & | gotofull scale

The parameters in the access level
Fd%5k are recalled on the front panel
through the procedure of fast para-
meter access illustrated in par. 5.2
pag 29. 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 para-
meters

The access level of groups and para-
meters, is activated through

[ _
LT 1| Access
21 _ 1 121 | level operator
CHizas 12
[N
] <> & |
Confirm



DISPLAYS

Manual
mode

2010
[l o A
wi' 15,6

o
L <o &

5.1 STANDARD DISPLAY

Operator
mode

-1 g
- 7L
i B iy |
| = A ]
i) O

e Rz =1 |

i

(

SW release
and first part
of instrument

code (HW)

|

[re
i

-0
[

Software
release

Base
product code
(see page 5)

Back to the Operator mode

[ I A |
o
I
2 S =
- Jnr

[ A |
110
(W]

[y
2 < =

hrr

=T
LIz
.o,

Py
2 <o &=

iz r
=11

I r -
.- Lt

[y
2 <o =

Automatic
mode

Engineering units

OP1 output value
(not displayed if ON-Off)

Target Setpoint value

local mode only
(not displayed if the Slopes
are disabled)

Load current
in Ampere
(CT option only)

5 - Displays

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 4.4 page 28) are
displayed and can be modified by the
operator without requiring the stan-
dard parameter setting procedure.

Press ARYZ in order to modify the

parameters

The value is entered by pressing

key

Example of common parameters
included in the fast view (fast access)

(]

I |

- i
oy

] <

o I Ty gy o |
o N
I
Jr 2.0

o
O <o &

- gy =]

L1t
- O
o e | iy

P
2 <o O

One shot tune start
nol4E5

Alarm 3 threshold
(high absolute alarm)

full scale

Stored Setpoint

selection
[ 1 i o R O [l o e |

o/ 2.0 1/ 2.0 0C

Back to the operator mode



6 - Commands

6 | COMMANDS COMMANDS TO THE CONTROLLER AND OPERATING PHASES

The commands can be entered
in 3 ways:

6.1 KEYBOARD 6.2 DIGITAL INPUTS 6.3 SERIAL COMMUNICATIONS
see page 33 see the manual on this topic

« Setpoint modification (page 31)
» |ocal/remote selection (page 31)
« stored Setpoint display (page 31)
* manual mode (page 32)
e tuning start (page 32)
e programmer stop (page 38)




6.1

KEYBOARD COMMANDS

A. SETPOINT MODIFICATION

The Setpoint is directly modified with
the RS keys.

Once entered, the new value is checked
and becomes operating after 2 seconds..
The end of this phase is flagged by flash-
ing momentarily the display with SP.

- J L
2 )
Co

08 O

i B Y

- 1
201
R AN
)

0O < O

after 2 seconds @

21T
- 1 L)
202 M0
e ANE

Ea=a
] <o OJ

Operator
mode

Example of Setpoint modi-
fication from 275 to 350

Modified
Setpoint value

Flash momentarily the SP
value to confirm that it
has become operating.
back to the operator mode

B. LOCAL/REMOTE

C. STORED SETPOINTS SELECTION

,-' ,' '—,' "-,' Operator '—, ,'-' Setpoint
- o= mode =ret e menu
o o Y i iy | Mo .
[ = N L rn
o a
< L O < &3 |
Press until
Local/remote Loc Stored
selection = =l = Setpoint display
Select r i1 " ,' The selected Setpoint
remote - becomes operating 1st stored
pressing the Setpoint
key.
when in remote, the
green led is on
Select Loc 2nd stored
local - '- - Setpoint
-~ r
r S

Back to the operator mode

y

s

—a $ @

- gy g I=1

(1.
(ol iy
e ] iy 8

g I B |
o N |

[y N |
g -

I I o e |
P N .
=]
o g = B
S

Back to the operator mode

6 - Commands

The Setpoint is directly modified with the Y2 keys.
Once entered, the new value is checked and becomes
operating after 2 seconds.. This phase is flagged by flash-
ing momentarily the display with SP.

The selected Setpoint
becomes operating
pressing the
key.

The two
leds flag the Setpoint
operating.

Note: When the Setpoint value is changed, the entered value is reached with a maximum
rate set by the ramp up and ramp down, parameter. This applies to

all the models and in all the operating modes.
It is suggested to set I':u'.. L land ":l L. d \ to

the parameter c.

P iy |

=L

F when the remote Setpoint is operating.
The entered Setpoint is defined as target Setpoint. It is displayed in the function menu at

If the slope parameter is set to zero the Setpoint variation occurs instantaneously.

Example

Setpoint change

Initial Setpoint
= 250°C

Target Setpoint = 350°C

t = 10 minutes

= 10 digit/minutes
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6.1.2 AUTO/MANUAL MODE

- J

[

)12
B Wl |

I .

JaN

H

(|l

h < [

o i Y
- 1 Ll

Crn
O e WA

D@D

D [N

i I A

i R N
- 1 1.J

1Ml
[M]

g <~

Back to the
operator
mode

Operator
mode
(automatic)

Select manual
green led on

Modify
the output value

AUTO )

MAN )

100%
Setpoint SP
——SP (PV)—

0

~__- LI~

100%output OH

f‘-\
I S 5
_LmTOPT

0

OPMAN=OPAUTO KA
change Iy K

co

Sk

OP ’ 1

OP—T <
OPAUTO=0OPMAN

32

6.1.3 TUNING

This controller is provided with 2 dif-
ferent Tuning algorithm

I |

< One shot tune for calculating the
optimal PID terms parameters.

Lo
- I
e

C g

il

Py
] <

- 1 .
b B e |
. J .0l
[y
<
press until
One shot tune

(]

I_ _ 10

C e

=z

: (.

Confirm - -

Lo e

JiE 0 L _

tostart | = KITTE

[

Confirm ", ':,

no IL (N l':'

to stop == -

O <

=il

press until

The command start/stop is
executed pressing the
key.

When the controller is
calculating the PID terms
parameters, the

led is flashing

After the execution of the tuning, the
calculated values are automatically
presented in the PID menu.

< Continuous tuning (adaptive tune)

for a continuous calculation of the
PID terms parameters in order to
adapt the control to dynamically
changing process or not linear

ones.

Continuous tune
(adaptive tune)

[n Y.
(==

08 =

N

(Not present with
programmed
Setpoint)

The command
start/stop is executed
pressing the
key.

Confirm
[ ', " ',
o ) I - ‘:'
tostart | = LITIE
[
Confirm 7100
o I_ _n
to stop - gl i
O <

When this function is in progress, the
calculated values are visible in the
Tuning menu but cannot be modified.

(see page 21)



6.2 DIGITAL INPUT COMMANDS

A function is assigned, through the
configuration procedure to each IL1
and IL2 digital input. (see the para-
meters setting at tab 8 at pag 17).
The configured function is activated
when the digital input (free voltage
contact or open collector output) is
in the On state . It is deactivated by
setting the input to the Off state.
The activation of the function through
the digital input has the highest pri-
ority than through the keyboard or
through the serial communication.

Performed operation

6 - Commands

. Parameter
Function value Note
—® > Off [* * On
None Ao e — — Not used
Set manual mode H e Al | Automatic Manual
_ With the keypad locked the commands from
Keypad lock ,'-' ,'-' ,'-, ,' Unlock Locked |digital inputs and serial communication are still
B operating
[NY=NE] Normal . The value of PV is “frozen” at the time
PV measure hold (AN operation PViis hold the digital input goes to the close state
. N - _ 1] [Rate limiting Normal |[When the input is in the on state, the Setpoint
Setpoint slopes inhibition | 'y 7, is active operation |is changed in steps
1st StC.)I’E‘d C ool Local 1st SP
Setpoint . If more than one digital input is selecting a
Setpoint, the last to be activated is the one
== operating.
5 . |2nd stored '-, "-' '-' Local 2nd SP P g
S g Setpoint =7 1 ol=
2a
[l
»n N g:{;gitr?t Lo-r Local Remote
o
UEJ -
c
£ g_ Start/stop o Hold/Run |The status (RUN/HOLD) changes every time
% % |of a program . 1 the digital input switches from Off to On.
oW
a




7 - Programmed Setpoint

rAl PROGRAMMED

SETPOINT

INTRODUCTION

The controller supplied with the Setpoint
programmer option (mod. M5-3... [1))
offers, in alternative to the adaptive tun-
ing, the functionality to define, store,
display and execute a program con-
sisting in the Setpoint profile in time.

MAIN CHARACTERISTICS

< 1 program, 16 segments/program

- start, stop, hold etc, commands
from the keyboard

< time base in seconds, minutes or
hours

e continuous or up to 1...9999 time
cycling of the program

« 1 OP3 digital output with the state
profile defined by the program

« setting of the maximum allowed
deviation from the Setpoint

7.1 PROGRAM STRUCTURE

The program consists of a sequence
of segments.

For each segment, it is specified:
« the Setpoint to reach
» the duration

of the segment
« the state of the OP3 output

always
present

The program consists of:

« 1 initial segment named U
e 1 end segment named F
e 1...14 normal segments

Initial segment

Its main purpose is to define the value
the process variable has to maintain
before starting the program.

End segment

Its main purpose is to define the value
the process variable has to maintain
at the end of the program and until
further changes of Setpoint.

Normal segments

These segments build up the profile
program. There are 3 types of seg-
ments:

Ramp
.\—
>
Dwell
’I
’I
’I
/' [l
, I
"4 t .- -
Step

LR = Target setpoint
£ . =Duration

---- =Previous segment
e = CUrrent segment
—— = Next segment



EXAMPLE OF SETPOINT PROFILE

A
°C | Setpoint Maximum
allowed
deviation
[ -} ]
. '4 [ A A}
350 _|
1
300 _
Program
250 _| start
200 ] v f
150 |
100 —|
50 _|
0 30 50 70 80 11 170 190 210 230 25 time
Segment| Initial 1°] 20 |3 & 5° 9° 10°  |11°/12° |13°| 14° End
Time t0 t1| t2 [t3 | t4 t5 t9 t10  |t11/t12 |t13| t14
OP3 Digital Output

7 - Programmed Setpoint

The OP3 digital output state, during the
segments, is defined in the program

L Jo ]contact close (On)
contact open (Off)



7 - Programmed Setpoint

7.2 SETPOINT PROGRAMMER OPERATION

7.2.1 MAXIMUM ALLOWED
DEVIATION (bdnd )

If the PV controlled input value exceeds
the band, centred around the SP, the
segment time is extended of the same
time the PV input stays out of the band.
The band width is defined in a para-
meter of the program segment.

The actual segment period is calcu-
lated as & - - +Ti

A.Ramp

PV
Ti
E .. !
.|+ Ti

B. Dwell

=
L0

SP . -ll.-HH.l

[ —]
21000 12

7.2.2 RE-START OF A PROGRAM AFTER A POWER FAILURE

The parameter . specifies
the behaviour of the programmer at
power up (see pag.37). Selected
between the following 3 choices:

Continue
Reset
Ramp

If is selected,

the execution of the program starts
from the point reached at the power
failure time.

All the parameters, like Setpoint

and the remaining time are restored
at the values they had at power off.

SP Power Off

The drawing below illustrates the
situation.

Power off during a dwell

Power Off

'

Power off during a ramp

ko Power Off time

If is selected,

at power on the program ends and
goes back to local mode.

If is selected,

the execution of the program starts
from the point reached at the power
failure time.

In this case, the programs contin-
ue with PV reaching SV with a
ramp, whose slope corresponds to
the one of the segment running at
the power off.

Power Off

‘\




7.3 CREATION AND
MODIFICATION OF A PROG.

(
o B Y
- -
o Bl el
[y g A

N
vD

Operator
mode

[1] One digital output is provided
which can be controlled by the
program. This output is OP3. If this
functionality is not required, it can
be inhibited by setting L F the
parameter

AN
0 <o &=

L a0
(=I=Ixl=]
O S = |

Iz -
I [ 1] _J | Program menu
A (if present)
LIz e
S & |
l:, 'l. 'I,' 'L Program status
C]- = ' r &5 =reset
&7 — Hol d=hold
o = start
F L | Restart
= — after a power off
L~ & ][ gnk = continue

S o o Y
[ |

r 8% =reset

r a1 = continue with
the slope

Time units

P58 =seconds

A 1m = minutes

e =hours

N° of segments
1...14 max

N° of program cycles
OFFy 1..9959

IIowed deviation
OFF 70...spanf20

I r
= 1. U
o
<
TEE A
U, 4
a
() < |
Coan N
(|
A
<
L |
= I
oy
<
Tep
. I
oy
<

Segment 0
time
0 1 999 9 I H 2 ll

Segment 0
Setpoint

whole range

Segment 0

Digital output [1]
CLo =closed
o =o0pen

£ =inhibited

-
mneo
L
niec
Lr

Segment 1
time
O 1 999 9 I H 2 ll

Segment 1
Setpoint

Intera scala

Segment 1
Digital output [1]

7 -
-
|
o
(] < & |
T -
[ |
oy
0 < & |

Back to the

1st parameter

Continue for
all the 14 normal
segments

Programmed Setpoint

End
segment Setpoint

whole range

End segment
digital output[1]

Lo =closed
OFn =open
OFF = inhibited
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7.4 START/STOP OF A PROGRAM

The various commands, supported by the controller, are dif-
ferent for each of the following operating phases:

A]lwhen in Local Setpoint mode

B]during the execution of a program

C]when the program is in hold

Commands supported by the controllers

DIRECT MODE WITH

THROUGH THE PARAMETER MENU

|

PARAMETER MENU

Program
menu

Type of Local Programmed  Programmed
operating
setpoint
Phase Start of a Execution Hold
program of a program  of a program
A B C
Setting
Supported | of Local
commands setpoint
When the
Program Program Program program Is
4 start -3 hold -->| continuation [=|ended it comes
back to normal
] mode
l \ l
Program Program Program
stop stop stop
in local mode in local mode in local mode

The different phase are displayed in a chained way, just
for easing the understanding of the functionality.

Two different mode for starting and stopping a program are
provided:

direct mode with the key

through the parameter menu

38

) 7)) (D) | Operator I D |
- 1 LIJ | mode [ O e |
=1 1= ) | (local Setpoint) re

- 1 (HA=R N
_ Press until
(_>
Program start }
C
[ W Y
-
i B T Y Program e |
- 1 . running
c 150 () led
O % continuously on
I R R |
[ |
Program Hold ':, ,': ,:,' ,':
2 |
-1 2
N N | Program hold
G .,l .,l .,l,l ,' @) led flashing
o 2 =]
T [
[ W Y
-
Continue up to -
the program end ~—

Program start

Program hold

Program reset

The green led is flashed at high rate when the controlled
variable is out of the allowed deviation band
The current time of a segment is hold up to the time the variable
re-enter in the band.



Features
at 25 °C env. temp.

TECHNICAL SPECIFICATIONS

Description

8 - Technical Specifications

Total
configurability
Operating
modes

Control mode

PV input

(see table 1
page 18 for the
signal ranges)

The choices are: input type, operating mode, type of control, safety strategies, alarm strategies

1 loop with single/double output

1 loop as the latter with the addition of the Setpoint programmer

PID with overshoot control or On-off

Algorithm . - . ; , —
PID with velocity algorithm, for controlling motorised positioners

Proportional band (P) 0.1...999.9%
Integral time (1) 1...9999 sec.

T . PID control
Derivative time (D) 0.1...999.9 sec. (user enabled/disabled)
Error band 0.1...10.0 digit
Manual reset 1...100% output (user enabled/disabled) Time proportioning control
Cycle time 0.2...100.0 sec. Discontinuous control
Hysteresis 0.1...5.0% ON-Off control
Dead band 0.0...5.0%
Cool proportional band 0.1...999.9%
Cool Inte.gral. tlm? 1...9999 sec. (user enabled/disabled) Heat/Cool control
Cool Derivative time 0.1...999.9 sec.
Cool cycle time 0.2...100.0 sec.
Motor travel time 15...600 sec.
Motor minimum step 0.1...5.0% Motorised positioner
Feedback potentiometer 100Q...10KQ

A/D converter with resolution of 160.000 points
Update measurement time: 50 ms

Common. . Sampling time (max update time of the output) : 0.1...10.0 sec. configurable
characteristics . L
Input bias: - 60...+ 60 digit
Input filter with enable/disable 0.1...999.9 sec.
o = 1 i
Accuracy 0.25% = 1 digits for temperature sensors Between 100...240V~

0.1% + 1 digits (for mV and mA)

the error is minimal




8 - Technical Specifications

Features Description
at 25 °C env. temp.
Pt100Q a 0°C Max. wire res.: 20Q (3 wires)
Resistance thermometer (IEC 751) 2 or 3 wires or Input drift
(for AT: R1+ R2 must be <320Q) | °C/°F 2 Pt100 for AT 0.1°C/10°C Env. temperature
selectable <0.1°C/10Q Wire Resistance
L,J, TK,R,S Max. wire res.: 150Q
Thermocouble (IEC 548) Internal cold Input drift
PV input P °C/°F junction compensation <2uV/°C Env. temperature
selectable <5uV/10Q Wire Resistance
DC input (current) 0/.4_...20mA Engineering units _ -
Rj = 30Q Configurable decimal point position i
; ; ~ Input drift
g:“S(l)or&\;) ‘l’V'_i_h |°r W'lthouégg 6099 <0.1% / 20°C Env. Temp.
i 1= nitial scale.. - 559 <5uV / 10Q Wire Res.
DC input (voltage) 1-5/0-5/0-10V Full scale.: -999...9999
Rj = 10KQ (minimum range of 100 digits)
Current
i 0/4...20mA Bias in engineering units and + range
Remote Setpoint -
. Rj = 30Q
Not isolated
Aukxiliary inputs 1-5/ 0-5/ 0-10V
(options) Rj = 300KQ Local + Remote Setpoint
CT current max span 50 or 100 mA Display from 10 to 200 A
transformer hdw selectable resolution of 1A with alarm threshold (Heater break alarm)
Potentiometer 100Q...10KQ Position feedback measurement
supply 300mV
The ¢l fh ‘ | Auto/Man mode change, Local/Remote Setpoint mode change, Stored
Digital i € closure of the externa Setpoints activation, keypad lock, measure hold and slopes inhibit.
Ut 2 logic contact produces any of the 3 hold of
P following actions: tart, s.top, 0 ,O aprogram
(only with Setpoint programmer)
Control Single or double channel, direct or reverse action
output Minimum limit 0...100.0% (OP1 heat)
(cont.) Maximum limit 0...100.0% (OP1 heat), -100.0...0% (OP2 cool)

40
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Features Description
at 25 °C env. temp.
Maximum slope 0.01...99.99%/sec. up and down
Safety value -100...100% . (user enabled/disabled)
Relays NO 2A/250V~ resistive loads
. I Tri isti
Time proportioning rac 1A/250V v resistive loads
. 0...22V-, 20mA max
Control SSR drive . .
S (for static switches)
P Current 0/4...20mA max 750Q/10V max Galvanic insulation 500V ~/1min.
Analogue Voltage 0...1/5/10V Resol.: 12 bit (0.025%0)
500Q / 20mA max Accur. 0.1%. Short circuit protection
Motor positioner (3 states) Double action
Raise - Stop - Lower 2 poles NO, 2A/250V~v resistive load
SPST NO, 2A/250V v resistive load
Hysteresis 0.1...5.0% symmetrical
Active high Deviation threshold * range
Action type Band width 0...range
Active low
AT Absolute threshold Whole scale
Actions Heater Break detection
Special Loop Break Alarm
P . Activation inhibit (blocking)
functions p
Acknowledge (latching)
Related to the program (optional) (OP3)

OP4 analogue
output
(optional)

Setpoint

Galvanic insulated:

500 V~/1min.

Resolution: 12 bit (0.025%)

Accuracy: 0.1% . Short circuit protected

Current
0/4...20mA 750Q/10V max

Voltage
1-5/0-5/0-10V 500Q/20mA max

Retransmission
of PV or SP

Ramp up and down, with slope in digit/sec.,
digit/minute or digit/hour

between 0.0...10.0% of the range

High and low limits

Local plus 2 stored Setpoints

Only Remote

Local and Remote

Local with trim

Remote with trim

Time programmable (optional)
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Features Description

at 25 °C env. temp.

B bl 1 program, 16 segments (1 initial and 1 end)

rogrgmma € From 1 to 9999 cycles or continuous cycling (4F F)
Setpoint . . .
tional Time values in seconds, minutes and hours

(Efpremn Start, stop, hold, etc. activated from the keyboard, digital input and serial communications.
One shot Tune- step response method for calculating the PID terms parameters

Tunin

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

parameters (not available with the Setpoint Programmer option)

Auto/Manual Integrated in the controller, bumpless

station Operated from keyboard, digital input and serial communication.

Serial com. . . .

(opltional) RS485 isolated, Modbus-Jbus, 1200, 2400, 4800, 9600, 19200 bit/sec., 2 wires

Auxil. supply 18V- + 20%, 30mA max for transmitters (2, 3, 4 wires)
Measure Detection of out of range, short circuit or sensor break with automatic activation of the safety strategies and
input alerts on display
Control output Safety value: -100...+100%. (user enabled/disabled)

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

safety Parameters They are organised in functionally homogeneous groups, like: visible and changeable, visible and not

changeable, not visible.
Access protection Password to access the configuration data and the parameter protection menu
Supply 100 - 240V~ (- 15% + 10%) 50/60Hz or 24V~ (- 25% + 12%) 50/60Hz and 24V- (- 15% + 25%)
power consumption 3W max
General Electric safety Compliance to EN61010, installation class 2 (2500V) pollution class 2

characteristics

Electromagnetic compatibility

Compliance to the CE standards for industrial system and equipment

UL and cUL Omologation

File E176452

Protection EN650529

IP20 termination unit, IP65 front panel

Dimensions

/16 DIN - 48 x 48, depth 150 mm, weight 230 gr. apx.




e-mail: G&P@mail-gate. net

G.&P. Grafica & Pubblicita « Gazzaniga (BG) =

I WARRANTY

We warrant that the
products will be free from
defects in material and
workmanship for 3 years
from the date of delivery.
The warranty above shall
not apply for any failure
caused by the use of the
product notin line with the
instructions reported on
this manual.

Warranty
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