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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, real 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/EEC amended by the
European Comunity directive 93/68/EEC and the Regulations on the essen-
tial protection requirements in electrical apparatus EN61010-1 : 93 + A2:95.

Regulations on Electromagnetic Compatibility according to the European
Community directive n089/336/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

EN61000-6-4 : 2001 industrial environments
Regulation on RF immunity
EN61000-6-2 : 2001 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 sign, at the side of the note.
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1 - Introduction

il 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

6TC Pt100 AT mA V Cusztom PV
NE=Z0o00 7

Auxiliary input (option)

$ por |l REW [ REW AUX
=1 Ol ©n

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
Data Copy/Data Store
(option)

0P1

HEE

Setpoint

2 1x16s
Loc @MEM @ REM B L

Digital inputs (IL1, IL2) functions

oP4_
(option)
Ii] Modbus RS485
— Parameterisation
) Supervision
(option)

2 é RUN BHOLD NS
@ MEM B REM S LB Py BsORE

£

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

Control
O
d il
2 acton 0P
3|Double  gpy gpy
4|Double  gpy gpy
5/Double  gpy gpy
6Valve  OP1 OP2
Tuning
el

Operating mode

Alarms

"
“Z\

Retransmission

oP1

0P1

0P2 OP3
0P2 OP3
0P3
0P2 OP3
0P3

0P3

0P4

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
CONF
S/N

; M5-3150-0000

- AOA-9809/0011
V~(L-N).85264V 50/60 Hz - 3W

PO
3

Instrument label

=7 1M
S 10
S L)
sezman [ 1201 12)
AN AN (%)
) V2

1 - Introduction

Line Model Basic Accessories
vee: I DNEOEBO-OEE
Power Supply T I { T Colour
Outputs Instruction handbook
Serial comm.s/Options Setpoint
Power Supply | A |
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 D
None [2] 0|0
o Feedback potentiometer [2] 01
Not fitted ;Auxﬂtlary Remote Setpoint [1] 02
npu Current Transformer 0/3
Auxiliary SSR drive/analogue 04
Output SSR drive/analogue + Remote Setpoint [1] [2] O | 5
None [2] 5|0
RS485 Ausxiliary Feedback potentiometer [2] 51
Modbus/Jbus Inout Remote Setpoint [1] 52
protocol npu Current Transformer 5|3
SSR drive/analogue auxiliary output 54

E
Illi

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

wlo-om -nom

o



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

Panel surface

/)

Product code label

Mounting Clamps

Front Panel
IP65 protection

EN 60529 (IEC 529)

Sealing front panel gasket

2.1.1 DIMENSIONAL DETAILS

48 mm
1.89in
48 mm
=0~ = 1.89in
0O <z O
20 mm max
0.79 in max
150 mm
5.9in
| % 7|
2.1.2 PANEL CUT-OUT
65 mm min
2.56 inmin
€ £
c E ©
Eq 00
EY O
==
L
45+0.6
1.78+0.023 i,



2.2 ENVIRONMENTAL RATINGS

Operating Conditions

% Altitude up to 2000 m

i"c 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 ®
_Ai Corrosive atmosphere

Y/yé/ 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

AN\

/T

it ,



3 - Electrical Connections

3 | ELECTRICAL
CONNECTIONS

PRECAUTIONS
A

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] ENC€

Rear
terminal
covers

5.7 mm

] !
0 ' O..22 in
Wire size

1 mm?2
(18 AWG
Solid/Stranded)

18 screw terminals

Option terminals

@ & &

Holding screw 0.5 Nm

Positive screw

== driver PH1

Negative screw

== driver 0,8 x 4 mm

Terminals

T':CPW‘ connector A 1.4 mm
)4 0.055 in max

’@:CFork—shape AMP 165004
| @5.5mm-0.21in

Stripped wire
L 55mm-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 A B
®.0] o ®.®] | |®
‘@ @[ 1| @ @@ 1 @
3@ @9—4 @157 73@ @9—4 @15—
‘@ @ | (@ ‘@ @ | (@1
5@ @114 }@171 5@ @114 }@171
6@ @124 1@131 e@ @12« 1@131
E D F C E D F

Conduit for low level sensor cables




3.3 TYPICAL INSTRUMENT WIRING (valve control)

Supervisory

3 - Electrical Connections

o [No " +[7] DIGITALINPUT  f3l——L Notes: 4] The instrument is PTC protected. In
c|~ c g -8 _J: 1 ~N |:| 1] Mak@T sure that the power supply volt- case of failure it is suggested to return
;'é+ @ c[E- N + l_l_—l;_l age is the same indicated on the the |pstrument to the manufacturer for
= A instrument. repair.
+[4] fidl+ 100% g+ fiel No]g 2] Switch on the power supply only after 5] To protect the instrument internal cir-
+ [JRTD [|POT fi1]+ 5S ,_ = | R4 that all the electrical connections have cuits use:
= [2- -o% [2- OE}FO No]% = 85 been completed. - 2 A~ T fuses for Relay outputs
mAy 3] In accordance with the safety regu- -1 A~ T fuses for Triac outputs
A A |__, lations, the power supply switch shall 6] Relay contacts are already protected
@] 2 bring the identification of the relevant with varistors.
instrument. The power supply switch Only in case of 24 V ~ inductive
shall be easily accessible from the loads, use model A51-065-30D7
Option terminals operator. varistors (on request)
Digital Commands
Input
\" PLC
Alarm
|F|_|ﬁ szl\JsNeT PTC . Power switch
= i ] ~
Ve~ 67 - Supply V ~
"""""" - M L
N
PV + 7
— Positioner module
- A
2 wires Raise
transmitter \'— W | NYop1 | EilE |}
+: +: +: 1B @
{ E { E < E B lyel- fa | | _pagd Uy Lower
—_ —_— —_ —C
mA  mV-V Tc Pt100 E;elljgr;sr

l©



3 - Electrical Connections

3.3.1 POWER SUPPLY

included PTC ——

45@

=]
i

A

Switching power supply with multiple
isolation and internal fuse
e Standard version:
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 3Wmax

150Q/lead maximum

3.3.2 PV CONTROL INPUT

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

R1

R2

A

A

ForJL T K S R thermocouple type

B

Use always compensation cable of
the correct type for the thermo-
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 (1Tmm2 min).

Maximum resistance/line 20 Q

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 .

B1 For AT (2x Pt100)

Use wires of the same length.
Maximum resistance/line 20 Q.

R1 + R2 must be <320Q



3.3.2 PV CONTROL INPUTS (cont.)

+
LN 3+

mA -
Transmitters

Transmitters
PV + 31+

mA
- +

— \
(=] (4]
23+

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

e Power supply to the transmitter

18V-+10%
30mA max
Input resistance = 30Q

3.3.3 AUXILIARY INPUTS (OPTION)

12

transformer coil

5 watt burden resistor
0.5Q for 1A secondary
transformer coil
0.1Q for 5A secondary
transformer coil

3 - Electrical Connections

A

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

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

IC_T Igj_ 100mA jumper selectable
=
50/100mA 10...100A
Jumper for
100 mA
secondary



3 - Electrical Connections

3.3.3 AUXILIARY INPUTS (cont.)

/\ If the analogue input is provided, the
terminals for the Remote Setpoint
are 10(+) and 9(-)

3.3.4 DIGITAL INPUTS

NPN
C1 open collector

IL1+ [15kH—

c2

L2 + —o

Com. T
Isolated

— contact

TTL
open collector

A

B From Remote Setpoint

Current
0/4...20mA
Input resistance = 30Q

Voltage
1...5V,0...5V, 0...10V
Input resistence = 300KQ

C From Position Potentiometer
To read the real position of the motor
or the valve

100% From 100Q to 10KQ max
fakti , Operating| Total
>+> Travel travel
fak 1 distance |distance
2%
AlE

e The associated function is active
when the digital input is ON
(see table on page 33)

e The second digital input (IL2) is
available only with the following
options:

Remote Setpoint (D =2)
Current transformer (D = 3)
SSR drive / analogue output (D = 4)

3.3.5 OP1 OP2 OP3 AND OP4 OUTPUTS

A

The functionality associated to each of the OP1 OP2 OP3 and OP4 outputs
is defined during the configuration of the instrument.
The possible choices are:

Control Alarms Retransm.
PV-SP
1 |Sngle 9 oP2 | oP3 |oP4-C
action Heat
Single OP4
) OP1 | OP2 | OP3
2 action Heat
Double OP1 OP2
3 action Heat Cool OP3 | OP4-C
Double OPA1 OP4 [1] OP2
4 action Heat Cool [2] OP3
Double OP4 [1] OP2 OP1
o action Heat Cool [2] e
OP1 OP2
6 Valve Raise Lower OP3 | OP4-C
where:
OP1 - OP2 Relay or Triac output
OP3 Relay output
OP4 Analogue or SSR drive output
OP4-C Analogue output
Note

[1] In case of OP4 analogue output, its status is not visualised by any red led
[2] When the OP4 SSR drive output is selected, the status of OP1 and OP2, as alarms,
is not displayed by any red led



3 - Electrical Connections

3.3.5-A SINGLE RELAY 3.3.5-B SINGLE SSR DRIVE 3.3.5-F HEAT COOL OUTPUT RELAY (TRIAC)/SSR DRIVE (OPTIONi

OUTPUT (TRIAC)  INCE OUTPUT (OPTION)
Load Load
\ @ = I \ @ = I
;g \? OP1 Ve~ Ag ¥ OP1 Heat Ve~

Output 0...22V— +20% (20mA max)
galvanic isolated

1 NO contact

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

OUTPUT (OPTION) NC€ iNC €

+ + D +

11 1
{ 0} D [:]Load ‘ Ee'} Cool A=

@ . OP1 Raise — |
mA mvV | . @ Load

‘ oP2 Lower w

galvanic isolated @
500 V~/ 1min

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

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

3.3.5-E HEAT COOL OUTPUT RELAY/RELAY (TRIAC/TRIAC) & 3.3.5-H HEAT COOL OUTPUT RELAY(TRIAC)/ANALOGUE (OPTION .
PANC €
‘ @ Load 2 NO contacts Load
om oa +
A )
o\/~ o % ¥ OP1 Heat Ve { O orP4 Cool) [:] Load
OpP2 Cool @ I @
\ — —
@ Load —_— mA mVV I




3 - Electrical Connections

3.3.5-1 HEAT COOL OUTPUT DC (OPTION)/RELAY (TRIAC)

+ + @
{ O oP4
2

mA mvV ____ |

:
Heat ) ? Load 5%\30"2@

AE
Load
= 1
Cool Ve~
|
Al

3.3.6 ALARM OUTPUTS OP1, OP2, OP3

Load
—{1ep =
y OP1
o\/~ o
P OP2
‘ —
@ Load

2 NO contacts

I

{1}
Ve @OPS{

1 NO contact

/\ The relay/triac output OP1, OP2 and
OP3, can be used as alarm outputs
only if they are not used as control

outputs.

3.3.7 RETRANSMISSION OUTPUT (OPTION)

A

galvanic isolated

+
500 V~/ 1min
D |j Load 750Q / 15V max if current output

mA mV,V

3.3.8 SERIAL COMMUNICATION (OPTION)

+[7lo
- [el

J@—

+ + @
°0 & v

500Q / 20mA max if voltage output

/\ The analogue/SSR drive output OP4
can be used for signal retransmis-
sion only if it is not used as control
output.

A

e Galvanic isolation 500V~/1 min

"""""""""""""""""" + Compliance to the EIA RS485 stan-
dard for Modbus/Jbus
A Please, read:
gommon gammadue®and deltadue® con-

troller series serial communication
and configuration



4 - Operation

4 OPERATION

4.1.A KEYS FUNCTION AND DISPLAY IN OPERATOR MODE

Output status
LED’s
(reds):

PV measure
in engineering units

Operating
Setpoint
(local/remote
or stored)

M5

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
RUN - program running
MAN - manual operating mode

le

=2 1)
(2] = - -
x| M A

2l

Automatic/
manual

< 70 M

G| LT M e N I |
e DENZa SN E

NZ

| |

Menu Entry key for
access selection and
value setting
confirmation

Setpoint
setting

Run/stop
of a program

4.1.B KEYS FUNCTION AND DISPLAY IN PROGRAMMING MODE

Parameter value

Parameter mnemonic

Access to the menu for: amms—{

- configuration

- parameter setting

- access definition

M5

D - - L]

Ty

i N

) e

===y

([ N A

L) & ()

N2 %j
Entry key for
selection and

Parameter value setting
setting confirmation

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

Press Ay or X momentarily to
change the value of 1 unit every push.
Continued pressing of & or
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
| | Setpoint
coo0
N -
Jay
2
—lower
) 1)) | 2ndstored
I 1 | Setpoint
coo
A -
J % J
—raise
2nd stored
) T)Hi- (71| Setpoint
[y
coo
o - - -
~ e new value is
J =
2 entered when the next
l parameter is selected
by mean of the (]
key.

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

Press the A or R 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
seconds. The mnemonic displayed at the
time the next parameter is selected, is
the one stored in the parameter.

IZ) 7 | Centigrade Degrees
. "' Engineering Units
e
[ % [
(. Fahrenheit Degrees
{ Engineering Units
l‘.l' ) ll':
O % o
FCl) mA
Ll Engineering Units
Uk
[ % [
!
1o Ph
r vl Engineering units
Uk
O S O




4 - Operation

4.2 CONFIGURATION PROCEDURE ¢
,' I "-' Inputs '-, "-' Setpoint
( \ - - Configuration = "_ : - Configuration
- orr - orr
'-' ,' '—,' "-,' Operator " win] "- Configuration % = % =
1 2oz | Mode |o | Mmenu \ \
| o HC o
Fa ) . .
< O < & Input type Setpoint selection
see table 1 see Table 3
J
Press the key until
-0 N° of decimals Remote Setpoint input
)1 .12 10 | (linear input only) (remote input only)
o S | see Table 4
—_—
Enter the configuration -,' -,' o Low range = A | Time units
password == 2120 10 | (iinear input only) JLI".IZ 1] | and Setpoint slope _
{ ,'-' ,-,' '-, O 2 from min range up to O = PEEc/ P e /PR
o ) [y
from -999 to 9999 S |
(33 as default from the factory) T High range Back to the
Z1Z .71 1 | (linear input only)
If the entered password O % from Sl o to max :1,'?. ;_)?_r ?_T_ﬁger
corresponds to the value set in 1 range -
the parameter [.F3% at pag. 27, m ,,,,,,,,,,,,,,,, Square root
- u
proceed to YES ':, '-,' r (inear input only)
\ OK J — S me /HES
No\/ YES e l
“UF 3 7 Linear inputs
If the configured hardware option is not installed, the display shows an L 'Q' =1 ‘Ehf"ff,t.‘;".r.!-satm"
hardware error message L < HEEE
|
17117 1011 | Analog output not installed (1 _ (| Engineering Units
- - (M-
| "l_"' - I} )| Current trasformer not installed - SEDIEE
0 — — - < &
O 1 IN2 | Remote Setpoint input not installed
U & O 173 | Potentiometer input not installed Back to the
101 | Analogue output + Remote Setpoint not installed ~ 1st parameter

- Il .
LU Sy =l 1}



4 - Operation

Back to the 1st parameter of Jut - L o

CONFIGURATION MENU
"-,' L "- Output " 10 ":' Digital inputs Alarm s
—_— '.' - (- | Configuration = "_ (- | configuration configuration
-2 -0
S = C =@
L [
F o] OFF ]
Mmoo C O] Type of Control [T T IL1 function AL1 alarm type AL3 alarm type
'-'-& J. ) | seeTable 5 ”Q- I see Table 8 see Table 9 see Table 9
o < 1 <
W .
== Heat control output [T TR IL2 function AL1 addressing AL3 addressing
UL | seeTable 6 . C see Table 8 (not available when AL1 is (not available when AL3 is
o S O S oFr i/ or2/oR s OoF 1 or2ors
OFF |
rrm L Control output Back to the AL1 latching - = AL3 latching
Sl L) IC | safety value 1st parameter of (not available when ALT is 171 2iJ 1) | (not available when ALS is
e — S FF —— &~ | OF
O < OF F/-100...100% Lonf'-Conf e”:') (=T < '(_)“_5) =T
eam |
Retransmission output AL1 start-up disabling R AL3 start-up disabling
(available for DC output (not available when AL is I IZ 1Z 17 | (notavailable when AL3 is
only) o P o
mone /PSR o /58S SRR o /95
e I
Retransmission output AL2 alarm type ,_,__ AL4 alarm type
type see Table 9 LI DV- | see Table 9
(available for DC output only) ] <
see Table 4 =
T ot T
Retransmission T AL2 addressing T T AL4 addressing
low range 17120 1) | (not available when AL2 is [ ] (not available when AL4 is
ay
whole range 0o < 91’—;;) WO EE L1 < 91'—;_5) W= =
{5 1y I I ey e | (2] Sy e |
— N |
I Retransmission 1 _ | AL2latching Cro M AL4 latching
[ high range I- 1= 12 177 | (notavailable when AL2 is 171 702 1) | (not available when AL4 is
— S whole range - S 'O,F” T 0o S '(_JE_, T2
. | ram | ram |
- 1~ (1171 | Cool control output IR AL2 start-up disabling R AL4 start-up disabling
..l ST 7 I211- 12112 | (not available when AL2 is I- IZ 12177 | (not available when AL4 is
P
0 < [ % ?Ff) =l [ % P N i |
L LI 1 e :l J L (=) / Pt |

17



4 - Operation

Tab. 1 Input type Tab. 3 Setpoint type Tab. 7 Cool control output
L Output Value |Description (=] Value |Description R Value |Description rror
LU T ontiguration Fc o 0..600°C  |32..1112°F Loc |Local only OFE Inotused
,'_ o ,'- - L 10...600°C 32...1112°F - &1 |Remote only & relay 2 Digital sional
S = F. £ 0..1200°C |32..2192°F [ - |Local/remote only [ =9 |SSRdrive gtalsig
C L- 5 0...1600°C 32...2912°F L =ek |Local - trim -5 10...5 Volt
L- ~ [0...1600°C 32...2912°F - - |Remote - trim 1-5 [1...5 Volt Analoaue
Back -  |-200...400°C |-328...752°F - 10 10...10 Volt signalg
to operator mode cw'5E (Custom range on request Tab.4 Rem. Setpoint 5. In 7-2010...20 mA
rtd | -200...600°C |-328...1112°F Retransmission .-+ 4-20]4...20mA
ka2 1F99.9...300.0°C [-999.. .5720°F Value |Description
df'LE [-50.0...50.0°C|-680...120°F -5 |0...5Volt Tab. 8 Digital Inputs function
1t 10...50 mV 1-5 [1...5Volt ]
-5 10...5Volt - 110...10 Volt Value |Description e
-5 |1...5Volt Engineering -2010...20 mA FF |Not used
- 10 10...10 Volt units H-2014...20 mA I -~ |Local/remote
0-2010...20 mA Afds |Auto/manual
H-20 14...20 mA Tab. 5 |Control type LR ) |1st stored Setpoint
Value |Description ooy L2 |2nd stored Setpoint
Tab. 2 Engineering units OF.r £ |Reverse action | e 'k ) |Keypad
Value |Description e ok {F.d , |Direct action 50w ] |5F slope disable
AemE [None P 4 |Direct action PID HR1 IMeasure hold
( '_ ) o |Centigrade Degrees P 4~ |Reverse action| """ .- H |Run/stop of a program
e S o |Fahrenheit Degrees t!d - |Direct action |Modulating
Bl ae 0 [mA L- 21} |Reverse action valves Tab.9 Alarm type
P i mV e llinear (=T} (=]
D =) L L= 1 . L
= T ] Volt HEC oL |Oil charac. ggif/ Value |Description AL ALY
,,,,,,, T High range bLde |bar HEHE |Water charac. OFF _|Not used
AEF.L | Gaiabe iat least one P5 PSI F 5H Active high | \p < oiute
5 S alarm is HE ) r+ [Rh Tab. 6 |Heat control output F5i  |Active low
- 1 10...100 = Ph Value Description HCOF dP'UH |Active high Deviation
,,,,,,,,,,,,,,,, T docimal point OFF |Not used dELL [Active low
HE o (available if at least one = f_, Relay 1 Digital signal "::'ff'_”:" OUt. active Band
——— alarm s H ) L o9 [|SSR drive HE - |Active high Heater Break
OFF /10m -5 10...5 Volt L kg |Loop break alarm (Al1 only)
1-5 [1...5 Volt
Back to the - 10 10...90 Voit Analolgue
It parameter 0-200..20mA 39"
ALO-Conf -20 |4..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-
edgement (latching)
C the start-up disabling (blocking) [GL o]
D the physical output of the alarm

ae i lore Joera

The outputs can be used for alarms if
they are not used as control outputs
(see par. 3.3.5 page12)

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.

Ry
St i
AT r)
- 1L

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 ey
hyd | hyu
On
active low
FaL off
Iow*ran e s hi hrar? e
g Alarm threshold o 9

Deviation alarm

on SP
Off %y a(ftlc""gglgh
hyd | hyu
On
active low
_dE'L ) 1 Off
ASP .
- range range
o Alarm threshold +rang
Band alarm
SP
7 On
active out T
_bind ® Off
hyd| hyu hyd| hyu
ASP ASP
—¢
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.
e
1= .

| I
[ =

)
< OJ

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

[C] START-UP DISABLING
e
Y
1 _ .
[
P
b < 07
L
ASP Disable
SP .
On ramp
Off L down
PS _ ASP
Start-up Threshold
- SPt;ange
ASSPP ramp
Disable up
on 1
Off
+ 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 t0 9999 s, from the detection of the fail-
ure.

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

YN

[ | \
2 1500 To-

oP1

O DH 3
O <« 4d

PR
mA ¢ _;>

/oC

Aln case of ON-OFF control, the LBA
alarm is not active.
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4.3 PARAMETER SETTING

¢
'-' ,“-,' "-,' Operator
5 - ) | Mode
[l 1w
S O

A

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

After having selected the parameter
or the code, press A or Y to
modify the value (see pag 15 and 31)
The value is entered when the next
parameter is selected, by pressing
the key.

Pressing the key, the operator
mode is presented on the display.

IZ 12l ; | R | ; [N
= A Setpoint Cro Setpoint L Alarm s
1) menu A programmer menu M menu
iz LIz rg | (fthe Optlgg is installed. Lz
28 ° @ & o (o | Seeesd) 8 ° @
[ § [ § [ §
r—>
Lo I S SEC S . ]
. _ . Setpoint selection Il Slopewp [ ] Alarm threshold 1
[ | local/remote I, 1 | (user enabled/disabled) lo - - [2] see table
Py | | t fi _ Py mee Fpe Py
O S gooa olr)remoecon igura O S wr /1 digit/...[1] O S
iononly) _ _
l Loc /BN DEE l [ O] 1
o ) | 1st stored Setpoint = 1 | Slopdown T Alarm threshold 2
.l.lQ . I pocal only) =l g . SH?:elr:enaplgd/dlsabled) l-&- = = | [2] seetable
O S ull scale O <o @ | wrrAdgt...[1] O S
mn | | —
[l | <1 | 2nd stored Setpoint _ L _ Ratiq Setpoint | Alarm threshold 3
. | (ocal only) Ll I | fonlyifiocal - =l = = = | [2]seetable
o = full scale 1 S @ | timorremote - trim) ) %
l -9.99...99.99 1
L R
Stored Setpoint selection [} l_’l Alarm threshold 4
(ocalonly) ~ I 212 | Remote Setpoint bias = = = | [2]see table
O < roeE 7 55R 7 55R & 0 (only if local p trim or [ % 2
—~ !
=) remote - trim)
= T pin spn — 1N
[ i R | Setpoint low limit [N Alarm 1 hysteresis
'”@' | from low scale up to l 'Q—’- FLI | asymmetric upper
o< 5PH Note O <o 0...span/20 in engineering
- it
7777777777 1 77777 [1] The units of the -] 7777777777 1 77777 untts
IZ (1 1) | Setpoint high limit slope parameters are I_ 1_1 1 _) | Alarm 1 hysteresis
L. U1 from 5L to full scale Digit/s,  digit/min. 0 o TS asymmetric lower
O < digit/hr, according to L < 3Hitsspan/20 in engineering
the choice defined dur-
Back to the ing the configuration.
1st parameter

of the Setpoint menu.
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1st parameter of the PID menu

PARAMETER MENU
[ I I | =] .
' , '—, PID "- ' , '-, "-' Tunlng
- ) menu = o= | menu
LIz ne
- . Lz o
S = 2 C =
5.0
,,,,, =L L
[my Proportional band Derivative time o
Lo Alarm 2 hysteresis { "Q'" (PID algorithm only) (user enabled/disabled) T
{ IQ.I LIZ 1) | asymmetric upper O < 0.1...999.9 % of span (PID algorithm only) FunmkE :mtlalhTune start
0...span/20 in engineerin OFFE/0.1...999. =_<— 1 (one shot tune)
- S unitsp g g l it 999.9 seconds O & =T
o I Integral time Error l
L 1= 1| Alarm 2 hysteresis L. I (user enabled/disabled) dead band YT Continuous Tune start
f1'9.2" | asymmetric ower o S D gt only OF F 101..10.0 digi APl | cantve e
0O < 3H{tsspan/20 in engineering [ urr/1...9999 seconds — s (not available with set P G)
. Note [2] A code, specifying the n° and Overshoot control 1 llel5ET
(o Alarm 3 hysteresis the alarm type that has been configured (user enabled/disabled) e S i
71220 i . ) ] ’ . (=B Calculated Proportional
—— ' gﬁ‘-,snl::;gr(;‘;nugr?;;eering is displayed. At this point, the user must g) g alg1o r(;tgm ony) { "Q'" band [3] (display only)
e T units enter the threshold value, according to the R O < %aell%bé%\gchteeré)adamwe
-] 7777777777777777 following table. Manual reset 1
_ 1) 71 _1 | Alarm 3 hysteresis (user enabled/disabled) [T T i
) ). 2TE) | asymmetric lower Typeandvalue  Mode  |N°and Param. (PID algorithm only) ) .. 'i?f?é%ﬁgy'gﬁfﬁ"" fme
oS 0...span/20 in engineering Active hiah Y] {F F1...100% output - S (available when adaptive
l units Absolute C !ve 19 _ ,_ _,,, — tune is selected)
ERTITR Alarm 4 hysteresis Active low -F 5l E;%?%r;;onn:élband l
I " — 0 |t ..d. = | Goolchannel [T T U - -
1 2771 | asymmetric upper - Active high -dE'H Heat/Cool configuration onl - Galculated derivative
0 ! /20 i engieeri Devation Active | =y En 999.9% fgII | ) et time [3] (display only)
O < uh.i.tsspan 0 in engineering — - e low _orL .1...999.9% full scale O % {available when adaptive
an clive . tune is selected)
-l ——————————————— . full scale out of band Crc Cool Integral time
L)1) _) | Alarm 4 hysteresis (user enabled/disabled) Nota [3]
l IQI T12) | asymmetric lower Load Threshold (Heat/Cool configuration only)
i~ 0...span/20 in engineering 1 100A  |Active hi " OF F A...9999 seconds These values are not
units - ctive high _rcr automatically stored on
0.1...20A Cool Derivative time Back to the the PID menu parame-
p
Back to the AT activation (user enabledicisablec Istparameter | oo Pl k. k)
o - leat/Cool configuration onl - ST
1st parameter delay Active high I .E.','F F10.1..9909 second? of the Tuning menu.
of the Alarms menu. 1...9999 s Back to the
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I _ 12 ML = _ rr ; | R ~ _ _IC , ;
I Input LuiC Output Lorini Serial o [ el el | Access Lo Configuration
- ) menu P menu P communicatio P menu AE menu
LZ [N In] L2 11 | menu 112 11 | (seepage 27) 1JIZ 1711 | (see page 16)
aN aN Za aN Za
<o = < = <o = < <
\ .
e -ll ,,,,,
Filter time constant i) | Output hysteresis Cool output cycle time = Address
(user enabled/disabled) LI .10 - | (single parameter in case of (only with Heat/Cool i OFFA..247
F F/0.2...999.9 seconds — & ON-OFF control algorithm) time proportioning) [
0....5% full scale 0.2...100.0 seconds _
mn | °
Measure bias oL Control Output Dead band _ 71 _1| Baudrate
0F F /-60...60 digit .. cycle time (only with Heat/Cool config.) VTG anny aann 4800
Q . . .
< (time proportioning only) 0.0...5.0% ] < gE00, 19200
02 ) 1000 seconds im sy [y
mm | wa |
I_ 1= 7)) | Sampling time meod Control Output low limit Cool output high limit 71 _ _ (. | Communication
= -@-’ 1T | 0.1...10 seconds (8] 'Q . l- | (notavailable in Heat/Cool (user enabled/disabled) ! 'Q I | protocol
O o 3= O < configuration) (only with Heat/Cool config.) < B Nadb/Jdbus
— 0...100.0% 0.0...100.0% o T
|
rooL cpntrt_)l output (71121 _ 1~ | Cool output rate limit
Lit.. UV high limit LIT .t | (user enabled/disabled)
o oS 0...100.0% 0o < (only with Heat/Cool config.)
mnee
pEa 1 77777 e l 77777 0FF/0.01...99.99%/ s
ro o Control output rate limit (71111 )| Motor travel time
L 'Q A (user enabled/disabled) L '&-'J- U1 | (only for motorised
& OFF/0.01...99.99%/s 0 < positioners)
— 15...600 seconds
,,,,,,,,,, V. ma |
IZ - M2 | Control Output (11 () | Minimum output step
JJIZ.LIUT | soft start value LVLLUY 21 | (only for motorised
— & (user enabled/disabled) o S positioners)
e 1 OFF/0.1...100.0% 0.1...5.0%
Back to IS 1. 1| Softstart function Back Back to the
the 1st parameter S ) (an(:)tt“;ﬂgll)lzli?s' BP= o to the 1st parameter 1st parameter of the
B O < Jcur = - o
of the input menu C 1...9999 seconds of the Output menu Serial Communication menu
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4.3.1 PARAMETERS

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

SETPOINT MENU

1st stored value entered is reached according ~ Remote Setpoint Bias and Ratio

Setpoint to the configured rate of change. Remote
2nd stored signal

o ot kol S

. h . 10V N ab
Values of the two Setpoints, that are m Setpoint Ratio \ bias = 20
activated by mean of digital inputs,  This parameter defines the maximum "\ ratio = 0.1
communication parameters, and key- span of the Remote Setpoint. N\ ab
board. The Setpoint active is indicat- AN bias = 100
ed by the or green led. - Remote N ratio = -0.1
m Setpoint Bias ?

Setpoint It defines the low range of the Remote i > i Range

low limit -200 0 20 100 600 °C

Setpoint Setpoint, in engineering units. LR ab) ba) HR
- . .. R t

high limit Setpgm?s?)an

High and low limit of the Setpoint SP.
The minimum span (5F 1-5F) must
be greater than 100 digit.

Setpoint

ramp up
Setpoint

ramp down PV = Process variable
This parameter specifies the maxi- LR = PVlow limit
mum rate of change of the Setpoint. HR = PV high limit
Its units are: digit/s, digit/min and SR = Remote Setpoint
digit/hour. a (@) = SR starting point
When the parameter is OFF |, this b (b)= SR ending point

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

& d5 = starting point = a
b-a

HR - LR

Example:

bd5=20

_ — —
rizoa=

-l o=
riZoa=

100-20 _ 80

= =0.1
600 - (-200) 800

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

& 135 = starting point = a’

. b-a
== —HR— LR
Example:
l‘:l ll.:l”:-l= 100
rkoo=

20-100

= - 80 =
600 - (-200) 800

- 0.1

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

Setpoint type L ok

(table 3, page 18)

SP =SL+(r Eooe REM)
+ &35

Setpoint type r £k

(table 3, page 18)

SP = REM + (l' Eooe SL)

[T
+ oo

SIGN = Remote signal

percentage
SPAN = HR-LR
SIGN * SPAN
REM = =00

Examples:

Local Setpoint (SL) with an external
Trim with multiplying coeff. of 1/10:
Setpoint type = L ek

rtoo=0.1

1. a1
bod5=0

Remote Setpoint (SR) with an inter-
nal Trim with multiplying coeff. of 1/5:
Setpoint type = r 11k

rt =02

1. i
bods=0

Remote Setpoint range equal to the
Input range:

Setpoint type = Lz

rt o =1

bod5=LR

5% =0

ALARM MENU
(see page 19)

Proportional Band

Cool Proportional
Band

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

2
o
=
m
r4
c

Integral

Time

Cool integral

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

Time

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 0F F the derivative term is not
included in the control algorithm.



4.3.1 PARAMETERS (cont.)

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.
Manual

roset

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:

e |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 5
change ! End of the tuning
operation and start
\_ 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.

It is 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

Input filter

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

parameter is OFF the filter is
bypassed.
Filter reponse
100%
63,2% PV

0| Fitter Time

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 dig-
its).

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
1

off

hy

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

Control
output cycle time

Cool

cycle time

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.

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, too.

Heat output
maximum rate

Cool output
maximum rate

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

of the control output

It specifies the value at which the con-
trol output is set during the start up
phase.

time
This value specifies the time the start

up phase lasts. The start up phase
starts at power up of the controller.

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

Heat/Cool

deadband

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

Heat / Cool algorithm

Heat
100% -
Heat Cool
e } ..... S, \ sp ~I|'_-|'F'|'_-|"|'
AN
L
Pb. |dbnd| Pb. /[
100% 0 0 100%

........ Heat output
—— Cool output

Travel time

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

Minimum step

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

4 - Operation

SERIAL COMMUNICATION

MENU
Controller

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 [f F the controller is not
communicating

Baud rate

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

Communication
protocol

Nodb/Jbu’

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

Y Operator
- 1L node
] e el
| A ]
2 <

Press until

Note

Pressing
go back to the Operator mode

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

4 - Operation

] Iz

11C 1 ) | Becess
(]

LIz
O S =
,' ,' Enter password
AO for access enable
l'l£ (o e from -999 to 9999
O <o = (11 default value from factory)
If the password entered corre-
sponds to the one stored in the
NO AF' 3" [A\] parameter, the access
OK configuration page is displayed.
YES
R111%

|'- ,' ,' " l' Access to all the levels " ,' ,'-' ,'-' r Operator "- '-,' ”'- Access to the edit level
ol m ="~ ™= | level Access - -

o Y Y o | o I B | o Y I o |
[ [ [

O ST o & o S

‘ )

C1Io0 "-' Execute ' ,' l l ,” = Change the ' “ 1 l ,” = Change
Lo the following operations - L "'_' Configuration password '_ L l-l'l the Access password
[ e e

O S1= O S= O S1=

A

'-,' ,':' ':, A/M enable ',' ',' Enter ,' ,' Enter [A]

- '_- '_'-'_' a0 s '- “- the Configuration AE e the Access password
Cin I~ (7' | password (WA =]

o S o S o S

_— J
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4.4 ACCESS LEVELS PASSWORD CALIBRATION

With the access level Edit, the user Group of parameters Code |Access level
defines which groups and para- A1 - P34 |Visible
:tﬁ:ers are accessible to the oper- - i ,, -,':, H ,dE |[Not visible
LIz g
Jay
After selecting and confirming the O < U
fnC;Zfs rlﬁ\e/ﬁLEd't’ enter in the para- Parameters Code |Access level
The code of the access level is dis- STl A 1k~ |Visible and changeable
played on the front panel. = ) F A5k |Included in “Fast view”
bress the A, and < kevs t . -Bad |Visible only
ress the an eys to Py
select the proper level y L <~ OJ H B |Not visible and not changeable

Load the data
from Memory chip

L, "- cnr Download the data
=l te to Memory chip

[y Y I
[ -

| |
[y |
[l W
[l iy g

O &SI = O @I =

Confirm and
return back to
the Operator
mode

I iy
.0 i
[l W
[l iy g

P
] <

|
-l

Iz
=
I

)
<

Calibrate
the potentiometer
(if present)

The valve
go to low scale

When the indication
(the valve) is stopped,
confirm the calibration

value using

A o 7

The valve
go to full scale

The parameters in the access level
F 35k 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

Fece 2
(0 N | Access
120 _ 1 21| level operator
|
O S
Confirm



DISPLAYS 5.1 STANDARD DISPLAY

Manual | =1 TI-VIZV | operator i i N
anual | (=1 [y | Opera [l A
o R Y I | o e e |

() | 2 l ] | = A

o < 8 S =

3
I N
[ I R

L'l‘

8 < =

(

SW release
and first part
of instrument

code (HW)

|

M) software
e release
[N}
m .
S O
pmgp
R | Base
- L '_' - ",' product code
i o | Seepage 9)
S O

Back to the Operator mode

- 2r
= 2
Mo

Lir

Ja
2 <© &=

arrr

=T
I IZ l'l
=. 20"

Ja
B < &=

Zr
-l (.

=
B2 < &=

- |

Automatic
mode

Engineering units

0P1 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)

Y
= 1=p | One shot tune start
L '-_, ra/HES
I - 0l
(S =N
D2 =@
-|' ,'-, '-, l,-l' Alarm 3 threshold
=) =r =%.%=F | (high absolute alarm)
S 5 H | fulscale
=
|
|
i
= = = IZ]1 | Stored Setpoint
! ”.,.' '." selection B
‘_l '_| |'_' |'_ oont/55R 1/550
2 < O

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)
local/remote selection (page 31)
stored Setpoint display (page 31)
manual mode (page 32)
tuning start (page 32)
programmer stop (page 38)




6.1

KEYBOARD COMMANDS

A. SETPOINT MODIFICATION

The Setpoint is directly modified with
the AL 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.

i B Y |
[ I A
o B il |
[ l-l.l.l
0O $ O

o |

[ N A

2000

J Il
JaN

O < O

after 2 seconds @

N |
R B A
20 M
I DL

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

6 - Commands

The Setpoint is directly modified with the RS keys.

—

The selected Setpoint
becomes operating
pressing the
Key.

The two
leds flag the Setpoint
operating.

_J

'-' -,' '-,' F,' Operator '-, l'-' Setpoint Once entered, the new value is checked and becomes
- Rl s mode A P menu pperating after.2 secor)ds. Thi; phase is flagged by flash-
[ Ql AN ! lg (WX ing momentarily the display with SP.
< 0 < B
( Press until v
Local/remote - Stored S o
selection - ,", - Setpoint display l ,'l_." _' '| 'l'.
- - o R iy
— T ﬁ ~
Select '-"' J The selected Setpoint -, -, "-' ,'
remote ,' becomes operating 1st stored I ,'- l'.ll
L " r pressing the Setpoint el gy
—— P = Key. —_— D
when in remote, the
green led is on —
Select ll cC 2nd stored [ o ) L ”' 1 0 -l
local = el = Setpoint =le = -
[ _ - Creot
[ ] oy R )y
( S J —-= o

Back to the operator mode

Back to the operator mode

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
Itis suggested to set [5L. w Jand[5L. o] to

the parameter &.- 5.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



6 - Commands

6.1.2 AUTO/MANUAL MODE

i Operator
[ B U I et i
2 150 | (automatic)
s o

,:' -,' '-’ ":" Select manual

T - | oreen led on
L

] [

2| wodiy
- 1L the output value

J

o J.
Back to the

N

< J
operator
mode

E

=)
U=

AUTO )
100%
Setpoint SP
——SP (PV)—0—==< SP—
TSPV L OF,

.

100%output O OPWAN=OPAUTO] /<o
- change ly \
LTOPTN JHQ / \
_- < ,
co OP—x~
0 5k OPAUTO=OPMAN

32

MAN ) AUTO

6.1.3 TUNING

This controller is provided with 2 dif-
ferent Tuning algorithm

e N Y] I N |
- 1 - L.
o e i | 0
- 1.0 i
Py Py
< O <o B3
press until (
One shot tune
(A
I - 10
LI
= T —l
Gonfirm 0 '-, The command start/stop is
e = == .
JED L o_n executed pressing the
to start = é';” 1= key.
CJ < E==>| When the controller is
calculating the PID terms
parameters, the
Confirm 7100 led is flashing
(Whn} 'l_ i I':' .
to stop == = I
O <=

press until

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

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

e 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 | (Not present with
. programmed
(adaptive tune) Setpoint)

1

BT—l

(]

Confirm ]

HES ,_- -_ T:, The command

to start S é';' LS start/stop is executed
O F G pressing the

key.
Confirm 10
o I _ .

to stop - gll i 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.

6 - Commands

} Parameter Performed operation
Function value Note
—® ™ Off[* * On
None — - Not used
Set manual mode Automatic Manual
With the keypad locked the commands from
Keypad lock Unlock Locked |digital inputs and serial communication are still
operating
Normal . The value of PV is “frozen” at the time
PV measure hold operation PViis hold the digital input goes to the close state
. R Rate limiting Normal  [When the input is in the on state, the Setpoint
Setpoint slopes inhibition is active operation [is changed in steps
1st stored
. Local 1st SP
Setpoint If more than one digital input is selecting a
Setpoint, the last to be activated is the one
2nd stored - Local ond SP operating.
% £ |Setpoint m
S ©
C Q_
£ 3 |Remote
n D
Setpoint Local Remote
ke
£ £
€ g Start/stop Hold/Run |The status (RUN/HOLD) changes every time
% % |of a program the digital input switches from Off to On.
o n
o




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

e 1 program, 16 segments/program

e 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

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

e 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:
e the Setpoint to reach
e the duration

of the segment
e the state of the OP3 output

always
present

The program consists of:

* 1 initial segment named 0
e 1 end segment named
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

s
Step
........ _o

5F = Target setpoint
£ =Duration

---- =Previous segment
e = Current segment

—— = Next segment
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EXAMPLE OF SETPOINT PROFILE

A

¢ 1 Setpoint Ly
aximum
allowed
deviation
| I |
[
350 |
I
300 —
Program
250 _| start
200 — . :
150 ]
100
50 _
0 30 50 70 80 110 170 190 210 230 250 time
Segment| Initial 1° 2° 3° 4° 5° 9° 10° 11°/12° |13°] 14° End
Time t0 | t2 |t3| t4 t5 t9 t10  [t11/t12 |t13] t14 The OP3 digital output state, during the
segments, is defined in the program
L Jo ]contact close (On)
OP3 Digital Output
0F ' Jcontact open (Off)
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7.2 SETPOINT PROGRAMMER OPERATION

7.21 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
_
/ -
7/
7/
/'SP
PV
Ti
o .
Ea ]+ Ti
B. Dwell
P T
SP ’,’ w
. Y
bdnd
PV
Ti
[ + Ti

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.

( I~ I IZJ ZJ | Program menu
=n o = - (- (if present)
A0 OE rw
I= ] TLIC) | Operator =~
2 712 (01 | mode < &
| e R ]
B S O
L
T
S s | Program s‘a‘t's
Jay ri o =Tese
O o =& Hol o = hold
ruwn = start
e
"2 i | Restart
=~ after a power off
0o < = £ onE = continue
r @5 =reset
r a1 = continue with
the slope
UG E | rmew
iy iz | Time units )
Py ~.oicz = seconds
O < B A 1 = minutes
e =hours
777777777777 00| N of segments
OLIE -1 tamax
[
[ N N° of program cycles
. e . . '— -,'-' llll /l llllllll
[1] One digital output is provided SL A PP g
. O <
which can be controlled by the 1
program. This outputis OP3. Ifthis e
functionality is not required, it can ,':, |:|' ] |:|' 'A,I'onved deviation
O % ur i /0...span/20

be inhibited by setting [F F the
parameter

Segment 0
time
0.1...999.9 Ur &

Segment 0
Setpoint

whole range

Segment 0

Digital output [1]
= closed
=open

-+ =inhibited

l. l. [=)

Iy
[
I
[

Segment 1
time
0.1...999.9 Ur &

Segment 1
Setpoint

Intera scala

Segment 1
Digital output [1]

7 -

Back to the
1st parameter

Continue for
all the 14 normal
segments

‘eccccccccccccan]

Programmed Setpoint

End
segment Setpoint

whole range

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

lll:i
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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:

Alwhen in Local Setpoint mode

B]during the execution of a program

C]when the program is in hold

Commands supported by the controllers

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
start e hold -->| continuation =|ended it comes
back to normal
l l mode
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

the program end

~——

DIRECT MODE WITH THROUGH THE PARAMETER MENU
G en on on an s e e e e e e e e e - \
[ PARAMETER MENU |
I
Z1 TV I_)IZ) | Operator 121 _ _ (2] | Program |
- J J.IJJ | mode (U I )| menu |
=1 711- () | (local Setpoint) ro 1
| = A L e |
P
| Press until | I )
/_P
Program start }
C
( ‘ [y e
A - .
o e N | Program $ =———>| Program start
- 1 L running
c 1500 ) led
O % E%J continuously on
, | I |
(e o
Program Hold ':-, ,’: ,_:,' ,':
1 % =B Program hold
20000
- :l.!.l_ Program hold
B e led flashing
S = N
) < [l |
[ i~
A oy
Continue up to J % & 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%

Inte.graI_ tlmfe ()] 1...9999 s . PID control

Derivative time (D) 0.1...999.9 s (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 s Discontinuous control
Hysteresis 0.1...5.0% ON-Off control

Dead band 0.0...5.0%

Cool proportional band 0.1...999.9%

Cool Integral time 1...9999 s , Heat/Cool control
Cool Deri?/ative time 0.1..999.9's (user enabled/disabled)

Cool cycle time 0.2...100.0 s

Motor travel time 15...600 s

Motor minimum step 0.1...5.0% Motorised positioner
Feedback potentiometer 100Q...10KQ

Common
characteristics

A/D converter with resolution of 160.000 points
Update measurement time: 50 ms
Sampling time (max update time of the output) : 0.1...10.0 s configurable

Input bias: - 60...+ 60 digit

Input filter with enable/disable 0.1...999.9 s

Accuracy

0.25% =+ 1 digits for temperature sensors
0.1% = 1 digits (for mV and mA)

Between 100...240V~
the error is minimal
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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
Thermocounle (IEC 548) Internal cold Input drift
PV input P °C/°F junction compensation <2uV/°C Env. temperature
selectable <5pV/10Q Wire Resistance
DC input (current) 0/'4...20mA Engirlweering unitsl . .
Rj = 30Q Configurable decimal point position | ari
; ; - nput drift
gz : '55’0”,\“/'\2) ;""fﬂ‘ ;’r W||thou;;/9 6009 <0.1% / 20°C Env. Temp.
i 1= nitial scaie.: = 959 .. <5V / 10Q Wire Res.
DC input (voltage) 1-5/0-5/0-10V Full scale.; -999...9999
Rj = 10KQ (minimum range of 100 digits)
Current
. 0/4...20mA Bias in engineering units and + range
Remote Setpoint C
) Rj = 30Q
Not isolated
Auxiliary 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 o fth ; | Auto/Man mode change, Local/Remote Setpoint mode change, Stored
Digital . © closure ot the externa Setpoints activation, keypad lock, measure hold and slopes inhibit.
. 2 logic contact produces any of the
inputs . L Start, stop, hold of a program
following actions: . .
(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%/s up and down
Safety value -100...100% . (user enabled/disabled)
Relays NO 2A/250V~ resistive loads
Time proportioning Triac 1A/250V™ resistive loads
. 0...22V-, 20mA max
Control SSR drive . .
e (for static switches)
Current 0/4 ..20mA max 7509/1 0V max Ga|vanic insulation 500VN/'1 min.
Analogue Voltage 0...1/5/10V Resol.: 12 bit (0.025%)
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 " resistive load
Hysteresis 0.1...5.0% symmetrical
Active high Deviation threshold + range
Action type Band width 0...range
Active low
LT Absolute threshold Whole scale
Actions Heater Break detection
Special Loop Break Alarm
pecia Activation inhibit (blocking)
functions .
Acknowledge (latching)
Related to the program (optional) (OP3)

0P4 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/s,
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.

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

Sr(’:gra.mtlma € From 1to 9999 cycles or continuous cycling (0F )

€ [:lln I Time values in seconds, minutes and hours

{cptional 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. ) 5 isolated, Modbus-Jbus, 1200, 2400, 4800, 9600, 19200 bit/s, 2 wires

(optional)

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

Electric safety Compliance to EN61010, installation class 2 (2500V) pollution class 2

General - T - . . .

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 g approx.




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

G.&P. Grafica & Pubblicita ® Gazzaniga (BG) ¢

B 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 not in
line with the instructions
reported on this manual.

Warranty



Hl ASCON’S WORLDWIDE SALES NETWORK

SUBSIDIARY

FRANCE

ASCON FRANCE

Phone 0033 1 64 30 62 62
Fax 0033 1 64 30 84 98

AGENCE Sup-Est
Phone 0033 4 74 27 82 81
Fax 00334 7427 81 71

AGENCE REGION-EsT
Phone 0033 3 89 76 99 89
Fax 0033 3 89 76 87 03

DISTRIBUTORS

ARGENTINA

MEDITECNA S.R.L.

Phone  +5411 4585 7005
Fax +5411 4585 3437

AUSTRALIA

IPA INDUSTRIAL PYROMETER
(AusT) PTY.LTD

Phone  +61 8 8352 3688
Fax +61 8 8352 2873

FINLAND & ESTONIA
Tim-TooL oy

Phone  +358 50 501 2000
Fax +358 95055144

GERMANY

MEsA INDUSTRIE ELEKTRONIK GMBH
Phone  +49 2365 915 220

Fax +49 2365 915 225

GREECE

CONTROL SYSTEM

Phone  +3023 10 521 055-6
Fax +3023 10515 495
BRANCH OFFICE

Phone  +30 1 646 6276

Fax +30 1 646 6862

HOLLAND

TempconTRoL |.LEP. B.V.
Phone  +31 70 347 64 31
Fax +31 7038225516

PORTUGAL
REGIQUIPAMENTOS LDA
Phone  +351 21 989 0738
Fax +351 21 989 0739

SPAIN

INTERBIL S.L.

Phone  +34 94 453 50 78
Fax +34 94 453 51 45

BRANCH OFFICES

Phone  +34 93 31198 11
Fax +34 93 311 93 65
Phone  +34 91 656 04 71
Fax +34 91 656 04 71

SWITZERLAND
CoNTROLTHERM GMBH
Phone  +411954 3777
Fax +41 1954 37 78

TURKEY

KoNTROL SISTEMLERI LTD
Phone  +90216 527 96 15
Fax +90 216 527 96 20

UNITED KINGDOM
EUkKeErRo CoNTRoLs LTD
Phone  +44 20 8568 4664
Fax +44 20 8568 4115



