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REVISION INDEX

Modifications with respect to Programming Guide 15R1102B200, release R.04, SW version 4.21x dated
07/03/2022.

The following subjects covered in this Programming Guide R.05 (SW version 4.22x) have been added, changed or
suppressed with respect to the previous version R.04 (SW version 4.21x).

Flowchart for Autotune modified

RESET command made programmable on all Digital Inputs (not only on MDI3)

Limits of parameters P245, P246, P247, P248, P445, P446, P447 and P448 modified

Torque limits in VTC splitted; parameter C049 added

C258b parameter for Output phase failure alarm enabling added and, consequently, note "This alarm may be enabled
only by Enertronica Santerno and is to be explicitly requested at the time when ordering the drive." in correspondence
with A129 removed

Section List of the DRIVECOM Alarm Codes removed

References to CANOpen® on B40 added

USER MANUALS MENTIONED IN THIS PROGRAMMING GUIDE

The following User Manuals from Enertronica Santerno are mentioned throughout this Programming Guide:

- 15P0102B200 IRIS BLUE - Installation Guide

- 15W0102B300 Safe Torque Off Function — Application Manual

- 15G0010B1 PROFIdrive COMMUNICATIONS BOARD — User Manual
- 15G0851B100 DATA LOGGER ES851 — Programming Guide

- 15P4600B100 BRIDGE MINI — User Manual

- 15W0102B500 Motor Drives Accessories — User Manual

- 15J0901B100 Iris Control DRIVE REMOTE CONTROL — User Manual
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1. SCOPE OF THIS MANUAL

Enertronica Santerno is committed to update its User Manuals available for download from santerno.com with the latest
software version officially released. Please contact Enertronica Santerno if you require technical documents related to
previous software versions.

2. HOW THIS MANUAL IS ORGANISED

2.1. Overview

This User Manual (Programming Guide) provides any information required to setup and monitor the drives of the IRIS
BLUE series manufactured by Enertronica Santerno S.p.A.

Setup/monitoring may be obtained using one of the following options:

Display/keypad unit;

Serial link through RS485 standard port or ES822 (isolated optional serial board) RS485/RS32;
ES851 (optional Data Logger and communication board);

ES1007 (Bridge Mini) (optional Data Logger and communication board).

For the instructions on how to use and remote the keypad, please refer to the IRIS BLUE — Installation Guide and Motor
Drives Accessories — User Manual.

Any information sent to/from the drive via the display/keypad unit may be obtained also via
serial link using the Iris Control software application offered by Enertronica Santerno. See
IRIS Control the Iris Control DRIVE REMOTE CONTROL — User Manual.

This software allows the following functions: image acquisition, keypad simulation,
oscilloscope functions and multifunction tester, data logger, table compiler including history
data, parameter setup and data reception-transmission-storage from and to a computer,
scan function for the automatic detection of the connected drives (up to 247 drives may be
connected).

You can also create your own dedicated software via serial communication link. This manual provides any information
concerning addressing (Address field) and scaling (Range field) for the drive interfacing.

2.2. Menus and Submenus

This User Manual (Programming Guide) is divided into different Menus. Their sequence is the same as their display
sequence in the display/keypad and the Iris Control software.

Programming parameters and Measure parameters are divided into:

2.2.1. M MEASUREMENTS

(read-only)

MXXX Description

Display on the display/keypad and the Iris Control
(may be a decimal figure)
plus unit of measure

Drive representation

e (integer)

Active Type of control the measurement is related to

Modbus address which the measurement can be read from

Address (integer)

Function Measurement description
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2.2.2. PARAMETERS P, R, I, C

PXXX Description

Display on the display/keypad and the Iris Control
(may be a decimal figure)
plus unit of measure

Drive representation
(integer)

Range

Factory-setting of the parameter
(as displayed)
plus unit of measure

Factory-setting of the parameter

Default (as represented for the drive)

Level User level (BASIC / ADVANCED / ENGINEERING)

Address Modbus address which the parameter can be read from/written to (integer)

This optional field is displayed when a parameter is not active for all types of motor controls (IFD /
VTC)

Function Parameter description

Control

Pxxx Parameters: Always read/write.

Cxxx Parameters: Parameters (Read Only when the drive is running and the motor is operating; R/W when the drive is
in stand-by or in Run, but the motor is stopped: see P003 in [PAR] PASSWORD AND USER LEVEL MENU).

IXxx_Inputs: These are not parameters, but inputs (the values allocated to these inputs are not stored to non-volatile
memory. Ixxx value is always 0 when the drive is powered on).

Rxxx Parameters: Parameters (Read Only when the drive is in Run; R/W when the drive is in stand-by or in Run, but
the motor is stopped: see PO03 Condition required for changing C parameters in the [PAR] PASSWORD AND USER
LEVEL MENU).

Unlike Cxxx parameters, Rxxx parameters become active only after the drive has been switched off and switched on
again, or after resetting its control board (by pressing the RESET button for more than 5 seconds or by sending the 1014
command via serial link).

NOTE Use the ESC key to enter the value of an Ixxx input.
If the SAVE/ENTER key is used, W17 SAVE IMPOSSIBLE (warning) is displayed.

When changing a Pxxx or Cxxx parameter via the display/keypad, you may activate its new

value immediately (flashing cursor) or when you quit the programming mode (fixed cursor).

Typically, numeric parameters immediately come to effect, while alphanumeric parameters

have a delayed effect.

NOTE

When changing a Pxxx or Cxxx parameter via the IrisControl, the drive will immediately use

NOTE the new parameter value.

>

2.2.3. ALARMS AND WARNINGS

The last part of this User Manual covers alarms (Axxx) and warnings (Wxxx) displayed by the drive:

AXXX Description

Description

Event

Possible causes

Solutions
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3. USING THE DISPLAY/KEYPAD UNIT
3.1. Overview

This section contains several examples about navigating in the display/keypad unit and the UPLOAD and DOWNLOAD
functions of the programming settings of the drive when using the keypad.

More details about the keypad settings (contrast, backlight, etc.) are given in the section covering the display/keypad in
the IRIS BLUE - Installation Guide. Details about custom navigation in the root page, the measures in the Keypad page
and the Root page and the custom unit of measure of the PID controller are given in the [PAR] DISPLAY/KEYPAD
MENU.

3.2. Menu Tree and Navigation Mode

I N VE R T E R O K
-> + 1 5 0 O 0O 0 r p m
-> + 0 0O 0 r p m
[ M E A ] P A R C F | D P

The Root page is factory-set as the startup page to be displayed when the drive is powered on.
Line 4 in the display/keypad module shows the four main menus in the menu tree:

MEA: Contains the drive measurements and fault list.
PAR: Contains the programming parameters of the drive, that can be altered when the drive is running or stopped.

CF: Contains the configuration parameters of the drive that CANNOT be altered when the drive is on. These parameters
can be altered only when the drive is stopped.

IDP: Product identification.

The selected menu is displayed in square brackets (MEA in the example above), use the A and V¥ keys to select a
different menu. Press the ENTER key to access the selected menu.

Navigation mode — By Menu

When P264 = BY MENU, the menu structure is the one given in the Menu Tree section.

The whole menu tree is given in the Navigation Mode section, although the actual menu structure depends on the user
level set in POO1 and on the actual parameter adjustment.

The Navigation Mode section shows an example of how to use the navigation keys and how to alter a parameter value
(P264 = BY MENU).

Navigation Mode - Linear
When P264 = Linear (linear navigation), the parameters displayed are no longer grouped into menus, and you can scroll
through all parameters using the A and V¥ keys.

Navigation Mode — Modified Only
If the type of navigation P264 = Modified only, only the only the parameters having different values than the factory
settings are displayed, and you can scroll through all parameters using the A and V¥ keys.

The function keys and their functionality are described below.
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3.3. Menu Tree

MEASURES PARAMETERS CONFIGURATION PRODUCT IDENTIFIER

INVERTER OK INVERTER OK
MO00=+0.00rpm MO0O0=+0.00rpm
MO02=+ 0.00 rpm MO02=+ 0.00 rpm
[MEA] PAR CF IDP MEA [PAR] CF IDP
| I e

INVERTER OK

MO00=+0.00rpm

MO02=+ 0.00 rpm
MEA PAR [CF] IDP

INVERTER OK

MO00=+0.00rpm

MO02=+ 0.00 rpm
MEA PAR CF [IDP]

MEASURE MENU PARAMETERS MENU
M Parameters P Par. that can

Cannot be altered be altered when the
motor is running

CONFIGURATION MENU
C-I-R Parameters
can be altered
when motor stopped

PRODUCT MENU
Language
Selection and
Inverter Data

MOTOR OPERATION PASSWORD AND
ACCESS LEVEL

MULTIMOTOR
MEASUREMENTS

MODULATION
FREQUENCY

INPUTS FOR
REFERENCES

PID MULTI
REFERENCES

]
[PAR]
PROHIBIT SPEED

DIGITAL INPUTS
]
[CFG]

RAMP EXTENSION

TEMPERATURE SPEED LOOP AND
MEASUREMENTS FROM CURRENT BALANCE
PT100

DC BRAKING

] N
[MEA] [PAR]

AUTODIAGNOSTICS VTC - VECTOR TORQUE

CONTROL
L |
[MEA] [PAR]
DATA LOGGER ANALOG AND
MEASUREMENTS FREQUENCY OUTPUTS

]
[CFG]
SPEED SEARCH

ALARM AUTORESET

DIGITAL INPUTS
PROGRAMMING

THERMAL PROTECTION

15/473



ENERTRONICA

IRIS BLUE

MEASUREMENTS MENU PARAMETERS MENU

PID PARAMETERS

POWER OFF LIST PID2 PARAMETERS

DIGITAL OUTPUTS

[PAR]
AUXILIARY DIGITAL
OUTPUTS

[PAR]
PT100 MEASURE
SETTINGS

L
[PAR]

FIELDBUS PARAMETERS
]

L
[PAR]

VIRTUAL DIGITAL
OUTPUTS

L
[PAR]
INPUTS FOR
REFERENCES FROM
ES847

ADJUSTING RANGE

[PAR]

]
[PAR]
ADJUSTING ERROR

L
[PAR]

L
[PAR]

]
[PAR]

MULTIMOTOR DIGITAL

OUTPUTS

L
[PAR]

DRY-RUN CONTROL

[PAR]

PRESSURE LOSS
CONTROL

[PAR]
PIPE FILL CONTROL

2 SANTERNO

ADJUSTING TIME-OUT

SPECIAL FUNCTIONS
]

PROGRAMMING GUIDE

CONFIGURATION MENU

MAINTENANCE TIME
COUNTERS

PID CONFIGURATION

DATE AND TIME

[CFG]
TIMED FLAGS

L ]
[CFG]

SERIAL LINKS
[ ]
[CFG]
FIELDBUS
CONFIGURATION
]
[CFG]
EXPANSION BOARD
CONFIGURATION

L
[CFG]

PROFIDRIVE BOARD
CONFIGURATION

]
[CFG]
DAYLIGHT SAVING TIME
L ]

[CFG]
DATA LOGGER

L
[CFG]

EEPROM

|
[CFG]

MOTOR POWER

[CFG]

MOTOR AUTOMATIC
CONTROL BYPASS

L I
[CFG]

MULTIMOTOR DIGITAL
INPUTS

[CFG]

SETTING MOTOR
WORKING TIME

[CFG]
MASTER SERIAL LINK

Figure 1: Menu tree
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3.4. Navigation Mode

IRIS BLUE

CD)

Keypad
Pages

Figure 2: Navigation example

INVERTER OK

M00=+0.00rpm

MO02=+ 0.00 rpm
MEA [PAR] CF IDP

INVERTER OK

M00=+0.00rpm

M02=+ 0.00 rpm
[MEA] PAR CF IDP

PARAMETERS MENU
P Pars. that can
be altered when the
motor is running

MEASURE MENU
M Parameters cannot
be altered

[PAR]
PASSWORD AND
USER LEVEL

[MEA]
MOTOR MEASURE

IS

Accessing the
Ramps menu

P009
Acceleration
ramp 1 —

Navigating within the
Ramps Menu Deceleration
ramp 1

— 10.00s

P010 Deceler.
ramp 1

— [ 10.00s

Accessing parameter
PO10

Altering parameterP010 ||k {oRBI=le= (T8

If the ESC key is pressed to quit, the new parameter
value will be acknowledged but not saved to non-
volatile memory, and will therefore be lost at power off.
Press SAVE/ENTER to confirm parameter alteration.

INVERTER OK
M00=+0.00rpm

M02=+ 0.00 rpm
MEA PAR [CF] IDP

Gt &

CONFIGURATION M.
C-I-R Parameters
Can be altered
when motor stopped

@
—
&

[CFG]
AUTOTUNING

[CFG]
MOTOR
CONFIGURATION

@
—
&

INVERTER OK
M00=+0.00rpm

M02=+ 0.00 rpm
MEA PAR CF [IDP]

Gt &

PRODUCT MENU
Language selection
and inverter data
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3.5. Altering Parameter Values

Factory setting allows parameter modification. The parameters included in the Parameters Menu (Pxxx parameters) can
be changed at any moment, whereas the parameters included in the Configuration Menu (Cxxx, Rxxx, IXxx parameters)
can be changed only when the motor is stopped.

For safer operating conditions, the configuration parameters must be changed only when the drive is disabled (the
ENABLE-A and ENABLE-B commands are inactive): to do so, PO03 must be set to 0 (stand-by only).

To disable parameter changes, just change PO0O (write enable) and save its new setting. PO0O0 and P002 (password) are
both factory-set to 1. If PO00=0, an inexpert user cannot change parameter values, but if P000=1, an advanced user will
be able to change the parameter values.

For even safer operating conditions, you can change the password stored in P002; in that case, you must set POOO
accordingly.

& NOTE Note down and keep at hand the value set in P002.

Press the SAVE/ENTER key for parameter modifications; when a flashing cursor appears, press A and V¥ to change the
parameter value. Do one of the following to quit the editing mode:
= Press ESC with P269b = 0: [No] —» the parameter value used by the drive is changed and is maintained
until the drive is shut down, then the value is lost when the drive is powered on again.
=  Press ESC with P269b =1: [YES] — the previous value is restored.
= Press SAVE/ENTER — the parameter value is used by the inverter and stored to non-volatile memory and
is not deleted when the drive is shut down.
Inputs (Ixxx) cannot be saved to non-volatile memory and are automatically set to their default values.
Rxxx parameters become effective only when the drive control board has been reset (by pressing the RESET key for a
few seconds or by sending the 1014 command via serial link) or by switching off and on the drive.

3.6. Programming the Root Page

When the drive is turned on, the Root page is displayed as the starting page. The Root page allows you to access the
main menus (Measures, Parameters, Configuration, Product ID) or to shift to the Keypad pages using the MENU key.

Root page
I NVERTER O K
+ 1500. 00
00
I

m
+ 0 . m|
MEA[ PAR] CF

T T

r
r
D

You can customise the root page using parameter P265 (see the [PAR] DISPLAY/KEYPAD MENU).
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3.7. MENU Key

The MENU key allows going to the next menu. From the Root page, press the MENU key to enable circular navigation.

BLU
ENU
N E R
a t

@ ﬂ Measurements KEYPAD Page

=44z

+ 0.0
+

+ 0
+ 0

@ ﬂ Other KEYPAD Pages (if any...) @

+ 0.0
+

+ 0 0
e f + 1500 0

@ ﬂ ...Other KEYPAD Pages (continued) [**]

+ 0.0

VRN
ocoo
3 3 >»N

0 r
0 r

T T oT

ol ll
o oo

- © o T
3 3 >N

r
r

2111

+
zoozx
33 >N

I NVERTER O K
+ 1500.00
.00

[ ]

@ ﬂ Status Page

3 3

o= =
TWT T

& N([Z-]I—E The Start-Up menu is available only if P265=3: Start-Up (see [PAR] DISPLAY/KEYPAD MENU).
NOTE The other Keypad pages are available only if the relevant references / feedback / limits are
[ activated (see the [CFG] CONTROL METHOD MENU and [CFG] PID CONFIGURATION

MENU).
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3.8. ESC Key

Press the ESC key and to do the following:
1. move up one level in the menu tree;
2. go to the next field when changing a parameter having multiple value fields;
3. quit the editing mode without storing the value to EEPROM, or go back to the previous value based on P269b.

1. In the example below, starting from parameter C015 in the [CFG] MOTOR CONFIGURATION MENU, inside the
Configuration Menu, you can move up to the Root page by pressing the ESC key.

Page C015 Parameter of Motor Configuration Menu
C015 Rat ed
equency
t or 1

Fr
@ « W
— 50. 0Hz

Root page of Motor Configuration Menu
[ CF G] cCo08-C0142
MOT O
FI GU

ATI ON

Status Page
I NVERTER O K
+ 1500. 00
00
] |

m
+ 0 . m|
ME A PARJ] CF

T T

r
r
D

2. When using the SAVE/ENTER key to change a parameter including multiple fields (ESC> is displayed for the ESC
key) press ESC to move to the next field. In the example below, 2 programmable fields are displayed for P226:

6 m
i

o
- o

o)
t p u

0O—Q NN
oOpr — —
ONID =

2
i

D
S

mZQ o

>

_|

T T

Press “SAVE/ENTER?” to enter the editing mode
P226 Timer on

digital i nputs
MD I 1 2 3 4
ESC>HETO TO T 0 T 0

Press “¥”to change the parameter value

P226 Timer on
di gi t al i nput s
M D I 1 2 3 4
ESC>HET1 TO TO TO

Press “ESC” to move to the next field

P226 Timer on
di gi t al i nput s
M D I 1 2 3 4
ESC> T1METO TO TO
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3. Press the following keys to quit the last page displayed:
e ESC without saving the value to EEPROM if P226 = TO — press ESC to confirm the parameter, that will not be
saved (the previous value will be restored at next power on);
e ESC without saving the value to EEPROM if P226 = T1 — press ESC to restore the previous value;
e SAVE/ENTER (new values are saved to EEPROM).

3.9. RESET Key (Alarm and Control Board Reset)

The RESET key is used to reset the drive after an alarm trips and the cause responsible for the alarm has been
removed.

Press the RESET key for more than 5 seconds to reset the control board and reinitiate it. This procedure may be
useful when changes made to Rxxx parameters (which activate only after resetting the equipment) must immediately
come to effect, with no need to switch off the drive.

3.10. TX/RX Key (Download/Upload from/to the
Keypad)

Use the keypad to perform the following functions:
1. UPLOAD (parameters stored in the drive are copied to the display/keypad);
2. DOWNLOAD (parameters stored in the keypad are copied to the drive).

Press the TX/RX key to go to the UPLOAD page; press the TX/RX key again to toggle between the UPLOAD and
DOWNLOAD pages.

A Warning is displayed (one among W41 to W46) when trying to DOWNLOAD
iij CAUTION parameters to a drive whose SW Version, IDP, PIN or current/voltage classes are

different from those of the drive previously used for parameter UPLOAD. In that case,

download is not allowed.

The DOWNLOAD function allows the parameters stored in the keypad to be copied to the

drive. However, parameters are not stored to the non-volatile memory of the drive.

To store the downloaded parameters to the non-volatile memory of the drive, go to the

EEPROM menu and execute a “Save Work” command once the download procedure is
complete. Otherwise, when power is lost, the parameters downloaded to the drive are
lost. See the [CFG] EEPROM MENU.

NOTE

The TX/RX key is disabled under the following conditions:
e no password is entered in PO0O
¢ the OPERATOR mode is activated with the MENU Key (P264b = OPERATOR)
e the drive is running.

In the example below, you can go to the UPLOAD page from any page (the upper LED starts flashing). If you then press
the TX/RX key, you can go to the UPLOAD and DOWNLOAD pages.

Any page
ANY
PAGE
ﬂ UPLOAD Page
Par ameter UPLOAD \
i nverter skeypad: 2
press SAVE/ ENTER @
t o confirm
(@)
DOWNLOAD Page
Par am. DOWNL OAD @)
keypad-oinverter:
press SAVE/ ENTER
t o confirm

23

Press SAVE/ENTER from the UPLOAD (/DOWNLOAD) page to confirm UPLOADING (/DOWNLOADING). The relevant
LED will come on (fixed light).

If the SAVE/ENTER key is not pressed for confirmation within 10 seconds from the selection of the UPLOAD
(/DOWNLOAD) page, the starting page is automatically displayed.
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While UPLOADING, W08 UPLOADING (flashing warning) appears.

If parameters are successfully uploaded, the following warning appears:
W11 UPLOAD OK

If not, the W12 UPLOAD KO warning appears. Retry parameter upload.

While DOWNLOADING, W07 DOWNLOADING (flashing warning) appears.

If parameters are successfully downloaded, the following warning appears:

W09 DOWNLOAD OK

If not, alarm AQ73 trips, and download must be retried before restarting the drive.

3.11. LOC/REM Key (Keypad Pages)

To enable the Local/Remote operating mode (Remote sources are command and/or reference sources other than the
display/keypad) press the LOC/REM key in the display/keypad, or use a digital input configured as Loc/Rem (see C180).

The LOC/REM key is enabled when no digital input is configured as Loc/Rem, or when a digital
é NOTE input is configured as a Loc/Rem button (see C180a).

The LOC/REM key is disabled when a digital input is configured as a Loc/Rem selector switch

(see C180a).

C148 sets whether toggling between Remote mode and Local mode is activated only when the drive is disabled, or
whether toggling from Remote to Local mode does not affect the drive running conditions (bumpless commands), but it
does affect the reference. You can also choose to keep running conditions and reference unaffected (any command is
bumpless). For more details, please refer to the description of parameter C148 ([CFG] CONTROL METHOD MENU).

In LOCAL mode (the L-CMD and L-REF LEDs come on), when drive references and commands are sent via
display/keypad, the Keypad page allows changing the given reference using the A and V¥ keys (see P266 in the [PAR]
DISPLAY/KEYPAD MENU).

When not in LOCAL mode, press the MENU key to access the Keypad pages from the root page. Only the Keypad
pages relating to the Keypad source will be displayed along with the Measure Keypad page.

Example: Parameter C146 (Reference Selection) is set to Keypad. From the root page, press the MENU key once to
display the Measure Keypad page, and press the MENU key twice to display the Keypad page relating to Reference
Selection allowing changing the reference using the A and V¥ keys.

The Keypad page allows entering custom measures (see parameters P268b to P268e in the ([PAR] DISPLAY/KEYPAD
MENU).

From the Keypad pages, press the SAVE/ENTER key to access the Keypad Help page containing any details about the
measures displayed in the Keypad page.

3.12. SAVE/ENTER Key

The SAVE/ENTER key allows selecting a lower level when navigating within the programming menus. It also allows
changing a parameter value (to change a parameter value, press the SAVE/ENTER key from the page of the parameter
you want to change). An example is given in Figure 2.

From the Keypad pages, the SAVE/ENTER key allows accessing the Keypad Help page containing any details about the
measures displayed in the Keypad page.

3.13. START-UP Key

In order to make programming easier, the START-UP key allows reactivating the START-UP Menu at any time; this is a
wizard to program the main parameters for the motor control and the PID control. See the START-UP MENU.
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3.14. Indicator LEDs of the Display/Keypad

Nine LEDs are located on the keypad, along with a 4-line, 16-character LCD display, a buzzer and eleven function keys.
The display shows the parameter values, the diagnostic messages and the variables processed by the drive.
The figure below shows the location of the indicator LEDs and their functionality.

RUN LED - GREEN

~
@
<

& | Motor not powered [ J LED off
N/ \\/,
> —‘- .
-/‘:— Motor powered but null torque (idle) //R< | LED flashing
1
@ | Motor powered and running @ | LED on (fixed)

REF LED — GREEN

[ ) Reference for speed, frequency or torque=0

\\/, . .
-/‘\- Motor accelerating or decelerating
TS

@ Reference present

® ® O O

REF ALARM LIMIT DEC=LIMIT

ALARM LED - RED

[ ) Inverter OK

. Alarm tripped

LIMIT LED - YELLOW

[ ) No active limitation

O Voltage or current limit active

DEC-LIMIT LED — YELLOW

[ ) Normal operation

O Decelerating

RX LEDs - GREEN

—
X
)
=
Q

TX RX
® @ No parameter transfer
NY
',R\' @ Download: waiting for confirmation
NY
o - % 1\\- Upload: waiting for confirmation
Figure 3: Display/keypad
@ { Parameter downloading from keypad to inverter
( @ Parameter uploading from inverter to keypad

L-CMD LED - GREEN

[ ) Commands sent from sources other than keypad

See also the OPERATING AND

N/ . .
“@- | commands sent both from keypad and terminal board NOTE REMOTING THE KEYPAD section in
/NN . .
Motor Drives Accessories — User
(@) Commands sent from keypad only Manual.

L-REF LED - GREEN

[ ) Reference sent from sources other than keypad

N1/
-: :— Reference sent both from keypad and terminal board
1

@ Reference sent from keypad only
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4. SERIAL LINKS

4.1. Overview

The IRIS BLUE drives may be connected to other devices through a serial link. This allows reading and writing the
parameters accessed through the remotable display/keypad.

Enertronica Santerno also supplies the IrisControl software package allowing
controlling the drive through a computer connected via serial link.

The IrisControl offers the following functionality: image copy, keypad emulation,
IEIS Conrr0| oscilloscope functions and multifunction tester, data logger, history data table
compiler, parameter setting and data reception—transmission—storage from and

to a computer, scan function for the automatic detection of the connected
inverters (up to 247 connected inverters).

4.2. MODBUS-RTU Protocol

Messages and data are sent by means of standard protocol MODBUS in RTU mode. This standard protocol performs
control procedures using an 8-bit binary representation.

In RTU mode, a message begins with a silence interval equal to 3.5 times the transmission time of a character.

If the character transmission stops for a time equal to 3.5 times the transmission time of a character, the controller will
consider this time interval as the end of the message. Similarly, a message starting with a shorter silence time is
considered as part of the previous message.

Message Address | Function Data Error control End of message
beginning
T1-T2-T3-T4 8 bits 8 bits n x 8 bits 16 bits T1-T2-T3-T4

Use parameter R004 (TimeOut) to increase the silence time interval up to max. 10000ms for the systems that do not
recognize standard timeouts.

Address

The address field acknowledges any value ranging from 1 to 247 as the address of the slave peripheral device. The
master device queries the peripheral device specified in the address field; the peripheral device will respond with a
message containing its address to let the master device know which the slave source of the response is. A master device
query with a 0 address is addressed to all slave devices, which will not respond at all (broadcast mode).

Function

The function related to the message may be chosen within the legal field ranging from 0 to 255. A response of the slave
device to a message of the master device will simply return the function code to the master device if no error took place;
otherwise, the most significant bit in this field is set to 1.

The only functions allowed are 03h: Read Holding Register, 06h Write Single Register and 10h: Preset Multiple
Register (see below).

Data
The data field contains any additional information for the function being used.

Error Control

The error control is performed through the CRC (Cyclical Redundancy Check) method. Thel6-bit value of the relevant
field is computed when the message is sent by the transmitter and is then re—computed and checked by the receiver.
CRC Register is computed as follows:

1. CRC Register is set to FFFFh

2. Exclusive OR is executed between CRC register and the first 8 bits of the message; the result is saved to a 16—bit
register.

. This register is right—shifted of one place.

. If the right bit is 1, exclusive OR is executed between the 16—bit register and value 1010000000000001b.

. Steps 3 and 4 are repeated until 8 shifts are performed.

. Exclusive OR is performed between the 16—bit register and the next 8 bits of the message.

. Steps 3 to 6 are repeated until all message bytes are processed.

. The result is a CRC, that is attached to the message by sending the less significant byte as the first byte.

O~NO O W
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Supported Functions

03h: Read Holding Register
Allows reading the register state of the slave device. This function does not allow the broadcast mode (address 0).

Z SANTERNO

QUERY

RESPONSE

Slave address
03h Function
Register address (high)
Register address (low)

Slave address
03h Function
Byte number

Data

IRIS BLUE

Register N. (high)
Register N. (low) Data
Error correction Error correction

06h: Write Single Register
Sets the state of a register for the slave device. In broadcast mode (address 0) the status of the same register is set to all

the connected slaves. The parameters used are the register address and the relevant value.

QUERY RESPONSE
Slave address Slave address
06h Function 06h Function
Register address (high) Register address (high)
Register address (low) Register address (low)
Data (high) Data (high)
Data (low) Data (low)
Error correction Error correction

10h: Preset Multiple Register
Sets the state of multiple registers for the slave device. In broadcast mode (address 0), the state of those registers is set

in all the connected slave devices. Additional parameters are the basic register address, the number of registers to be

set, the relevant value and the number of bytes used for the data items.

QUERY

RESPONSE

Slave address
10h Function
Register 1 addr. (Hi)
Register 1 addr. (Lo)
Register N. (Hi)
Register N. (Lo)
Byte number
Data (Hi)

Data (Lo)

Data (Hi)
Data (Lo)
Error correction

Slave address
10h Function
Register 1 addr. (Hi)
Register 1 addr. (Lo)
Register N. (Hi)
Register N. (Lo)
Error correction
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If a message error is detected, the inverter will send a message to the master:

Slave address | Function (MSB =1) | Error code Error correction

The error code meaning is the following:

Code Description MEANING
The function sent by the Master is different from 03h (Read Holding Registers),
0x01 ILLEGAL FUNCTION 06h (Write Single Register) and from 10h (Preset Multiple Registers).
0x02 ILLEGAL ADDRESS The Master wrote to or read from an illegal address.
0x03 ILLEGAL DATA VALUE | The numerical value the Master tried to write is not included in the correct range.
0X06 DEVICE BUSY The drive refuseq the Master writing attempt (e.g. because it is running and a
Cxxx parameter is activated).
ANOTHER USER Other users are writing to the selected parameter when the Master is trying to
0x07 write to this parameter (e.g. display/keypad in editing mode or Upload/Download
WRITING
to/from keypad).
The parameter the Master is trying to write to is not included in the selected User
0x09 BAD ACCESS LEVEL Level (e.g. itis trying to write an ADVANCED parameter when the BASIC user

level is selected).
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5. DESCRIPTION OF INPUT AND OUTPUT SIGNALS

The control board of the drives of the IRIS BLUE series is provided with the following inputs/outputs:

. N.3 Analog Inputs (single-ended REF input, differential AIN1 & AIN2 inputs) that can be programmed as
voltage/current inputs via SW1 DIP-switch (see Configuration DIP-switches in IRIS BLUE — Installation Guide)

o N.3 Analog Outputs that can be programmed as voltage/current outputs via SW2 DIP-switch (see Configuration
DIP-switches in the IRIS BLUE - Installation Guide)

. N.8 MDI Multifunction Digital Inputs.

. N.4 MDO Multifunction Digital Outputs; MDO1 is a Push-pull output, MDO2 is an Open Collector output and
MDO3-4 are relay outputs.

Electrical ratings of the control board inputs/outputs are given in the IRIS BLUE — Installation Guide.

When programming:

Analog inputs see the [PAR] INPUTS FOR REFERENCES MENU

Analog outputs see the [PAR] ANALOG AND FREQUENCY OUTPUTS MENU
Digital inputs see the [CFG] DIGITAL INPUTS MENU

Multifunction digital outputs see the [PAR] DIGITAL OUTPUTS MENU

configured as 4-20mA.

The drive is factory-set with the REF input configured as 0-10V and AIN1-AIN2 inputs
CAUTION
SW1 dip-switches, which are located on the control board, must be set as follows:

SwWi1
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6. REFERENCES AND FEEDBACK

The drive references are the following:
e  Main speed reference
e PID reference
e PID feedback

6.1. Main Speed Reference

If a speed control (e.g. C011 = Speed) is used, the main reference is a speed reference, while if a torque control is used
(e.g. CO11=Torque), but the digital input is closed for the Slave programmed with C170), the main reference of the drive
is a torque reference.
The main reference can be one of the following:

e Analog/digital inputs programmed as sources (see parameters C143-C146).

e PID output if C294 PID Action = Reference

e Digital inputs programmed as Multispeed (see [PAR] MULTISPEED MENU) only when the main reference is a

speed reference.

6.2. PID Reference

If the internal PID regulator is enabled (C291 different from Disabled), its reference is given by default by the sum of
the three sources programmed as references (see parameters C285-C287 in the [CFG] PID CONFIGURATION MENU
parameters C285-C287).

Different types of PID reference control (Two PIDs and 2-zone mode) are available based on the setting in parameter
C291a (PID Control Mode).

6.3. PID Feedback

The PID feedback by default is the sum of the three sources programmed as feedback (see parameters C288-C290 in
the (see [CFG] PID CONFIGURATION MENU parameters C288-C290).

Different types of PID feedback control (Two PIDs and 2-zone mode) are available based on the setting in parameter
C291a (PID Control Mode).

28/473



’ ENERTRONICA
PROGRAMMING GUIDE é SANTERNO IRIS BLUE
7. PROGRAMMABLE FUNCTIONS

7.1. Voltage/Frequency Pattern

When using the Volt/Freq IFD control algorithm (e.g. C010 = IFD Volt/Freq), you can select different types of V/f patterns
(see the V/f Pattern (IFD only) section in the [CFG] MOTOR CONFIGURATION MENU).

7.2. Slip Compensation

When using the Volt/Freq IFD control algorithm (C010 = IFD Volt/Freq), you can set the slip compensation function for a
more accurate speed control (see the Slip Compensation (IFD Only) in the [CFG] MOTOR CONFIGURATION MENU).

7.3. Speed Searching

When using the Volt/Freq IFD (e.g. C010 = IFD Volt/Freq) or the VTC VectorTorque control algorithm (C010 = VTC
VectorTorque), you can set the speed searching function for the motor speed of rotation, which is useful when the drive
controls a motor which is already running (as for motors connected to fans). See the [CFG] SPEED SEARCHING.

7.4. DC Braking

When using the Volt/Freq IFD or Vector Torque VTC control algorithm, you can set DC braking at start or at stop. The
DCB Hold function can be set for the Volt/Freq IFD function. See the [CFG] MOTOR CONFIGURATION MENU.

7.5. Motor Thermal Protection

The Motor Thermal Protection function protects the motor against possible overloads. This function can be obtained via a
PTC acquired in AIN2 analog input—up to 6 PTCs can be series-connected—or it can be a software protection
implemented through an algorithm reproducing the motor thermal image.

See the [CFG] MOTOR THERMAL PROTECTION MENU for more details.

For more details about using AIN2 input, please refer to the IRIS BLUE — Installation Guide.

7.6. Prohibit Speeds

Prohibit speeds are speed ranges corresponding to mechanical resonance frequencies. They prevent the drive from
running at the preset speed ranges.
See the [PAR] PROHIBIT SPEED MENU for more details.

7.7. PID Digital Regulator

The IRIS BLUE drive is provided with a digital PID (proportional, integral, derivative) regulator that can be used to
implement the following:

e Analog output

e Main reference of the drive (Speed/Torque reference)

e  Correction of the main reference

e Correction of the output voltage (only for Volt/Freq IFD control)

See the [PAR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU.
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7.8. Dry-Run Control

The Dry-run function detects when water is running out in the system o when cavitation is about to occur.
More details are given in the [PAR] DRY-RUN CONTROL MENU.

7.9. Pressure Loss Control

The Pressure Loss control detects losses or failures in the water system.
Using the PID pressure regulator is required. The pressure loss control detection is based on PID measurements, errors
or feedback, depending on the parameter settings.

Please refer to [PAR] PRESSURE LOSS CONTROL MENU.

7.10. Pipe Fill Control

The Pipe Fill Control allows preventing water hammer in pipes, failures and faults in the hydraulic joints (such as
watering nozzles), and limits the pipe filling rate.

Please refer to [PAR] PIPE FILL CONTROL MENU.

7.11. Multimotor Control

The Multimotor Control functionality integrated into the IRIS BLUE drive allows controlling multiple motors in parallel
(maximum 5 motors). This function allows controlling motors in two different modes:

= Fixed speed: n.1 Master motor at variable speed and up to n.4 slave motors at fixed speed.

=  Variable speed: up to n.5 variable speed motors (drive-controlled).

Please refer to the MULTIMOTOR CONTROL (MMC) section.
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7.12. Setting Two Alternative Command Sources and
Reference Sources

You can set a digital input as a selector switch allowing selecting two alternative control sources and reference sources.
Example:

A selector switch is required to select control mode B (the drive references and commands are sent via fieldbus) and
control mode A (the drive reference is sent via AIN1 analog input and commands are sent via keypad).

The following parameters shall be set up accordingly:

C179 MDI for source selection= MDI6

C140 Selection of control source n. 1 = Keypad
C141 Selection of control source n. 2 = Fieldbus
C143 Selection of reference n. 1 = AIN1

C144 Selection of reference n. 2 = Fieldbus

When MDI6 digital input in the terminal board is open (terminal 19), the command sources and reference sources n. 1
are selected (Keypad and AIN1 analog input, control mode A). When MDI6 is closed, the command sources and
reference sources n. 2 are selected (Fieldbus, control mode B).

considered, whereas the Fieldbus and AIN1 control sources are considered as summed

In the example above, if C179 = Disable, the OR logic for the Keypad and Fieldbus is
CAUTION
up.

As an alternative to C179, it is possible to set, via parameters C179a and C179b, two digital inputs as independent
selectors for the commands and the reference.
See also parameter C179, C179a, C179b in the [CFG] DIGITAL INPUTS MENU.
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7.13. Fire Mode

When the digital input programmed as FIRE MODE is activated, all the protecting functions of the drive are ignored, so
that no alarm trips when the drive is operating.

The Fire Mode function must be used only when it is strictly necessary, such as in
ijt CAUTION fire pumps, to protect human lives.
This function must never be used to prevent alarms from tripping in domestic or
industrial applications.
To activate the parameters relating to the Fire Mode, enter the Password in the [IDP]
PRODUCT MENU.
& NOTE This Password is provided by Enertronica Santerno’s Service Department. The drive
Serial Number is required (see the Serial Number parameter in the [IDP] PRODUCT
MENU).

The following parameters can be accessed only after entering the Password enabling the Fire Mode:

P032 Acceleration ramp in Fire Mode (see [PAR] RAMPS MENU)
P033 Deceleration ramp in Fire Mode (see [PAR] RAMPS MENU)
P099 Fire Mode speed (see [PAR] MULTISPEED MENU)

C186 MDI for Fire Mode enable (see [CFG] DIGITAL INPUTS MENU)

The Fire Mode is enabled when closing the MDI set through C186. The drive will use the speed reference set in P099
and the ramp times set in P032, P033. All alarms will be ignored, except for the following:

A041 IGBT FAULT Side A IGBT Hardware, general alarm

A044 OVERLOAD SW Software Overcurrent

A048 OVER VOLTAGE DC-bus voltage exceeding Vdc_max

A050 IGBT FAULT A Hardware Fault from IGBT Converter

AO051 OVERLOAD HW A Hardware Overcurrent

A053 PWMA Not ON Hardware Failure, IGBT cannot be fired
Control Board Failure

When the Fire Mode is active, innumerable alarm autoresets are automatically enabled.

is no longer valid.
The asterisk appears if at least one condition requiring the activation of a protection

If an asterisk (*) appears next to INVERTER OK on the display, the product guarantee
A CAUTION
feature occurs when the inverter is running in Fire Mode.
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8. PROGRAMMING EXAMPLES

8.1. Overview

This section illustrates some programming examples for particular functions of the drive. Flowcharts are used for easier
reference.
For any detail concerning individual parameters, see the relevant sections in this manual.

8.2. Programming a Reference

Speed/Torque
Reference
PID
Speed/ Reference/Feedback PID Ref /Fdb
Torque
Flowchart A Flowchart B
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FLOWCHART A

Program the following:

P000= Write enable
P001= Eng (user level)

ENERTRONICA GROUP

z SANTERNO

Selecting the Reference Sources

!

/ln the Motor Control menu, select the type of\
speed/torque reference (C011). The Control Method
menu includes the parameters selecting the reference
source.
You can set up to four sources, which are summed up to
each other. For speed control, and if references are to be
sent also from digital inputs, see the Multispeed menu.

\_

/

!

Forcing the Reference Sources

N

PROGRAMMING GUIDE

Sources: Sources:

REF Ref Analog Input Serial Link Reference from serial link
AIN1 AIN1 Analog Input Fieldbus Reference from fieldbus
AIN2 AIN2 Analog Input Keypad Reference from

Pulse Input  Frequency Input (MDI8) Display/keypad

XAIN4 XAIN4 Analog Input Preset Speed Reference from digital input
XAIN5 XAIN5 Analog Input

The reference scaling is obtained through
the parameters included in the Input
Reference menu. Each source is assigned
to a parameter setting its min. value and
max. value for the min./max. speed/torque
reference of the connected motor (e.g.
Motor speed reference: C028 for min.
speed, C029 for max. speed.

Torque reference:

C047 for min. torque, CO048 for max.
torque)

No reference scaling is required. Speed
references are expressed in rpm, torque
references are expressed as a percentage
of the motor rated torque. Saturation of the
reference values depends on Min. Speed
and Max. Speed parameters (speed
control), and on Min. Torque and Max.
Torque parameters (torque control). (E.g.
Motor speed: C028 for min. speed, C029 for
max. speed; Motor 1 torque: C047 for min.
torque, C048 for max. torque)
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FLOWCHART B

Program the following:
P000= Password enable
P001= Eng (user level)

ENERTRONICA GROUP

z SANTERNO

Selecting the
Ref/Feedback Sources

4 N

The PID Configuration menu includes the
parameters selecting the
reference/feedback source.

You can set up to three sources, which are
summed up to each other.

\. J
!

Forcing the
Reference/Feedback

Sources

/ Sources:

\

IRIS BLUE

\ @UYCGSZ

Reference from serial link

~

Ref. from display/keypad

REF Ref Analog Input : ;
Serial Link
AIN1 AIN1 Analog Input Fieldbus Reference from fieldbus
AIN2 AIN2 Analog Input Keypad
Pulse Input  Frequency Input (MDI8) Feedback reference only:
XAIN4 XAIN4 Analog Input lout Outout current.
XAINS XAIN5 Analog Input Vout Outgut voltage

Vdc DC bus voltage
Pout Output power
Vout Output voltage

Vout measured  Measured voltage

Q)ut Output torque j

The reference scaling is obtained through the
parameters included in the Reference menu.
Each source is assigned to a parameter setting its
min. value and max. value for the min./max. PID
Reference/Feedback value.

See the PID Parameters menu.

Reference P245 Min., P246 Max.

Feedback P247 Min., P248 Max.

No reference scaling is required. References are
expressed as a percentage. As a feedback
reference, output current (lout), output voltage
(Vout), DC bus voltage (Vdc) are available, which
refer (as full-scale values) to the following:

Rated current of the selected motor (Mot.1 C018)
Rated voltage of the selected motor (Mot.1 C019)
DCb Bus 1500 V.
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The speed of a motor is to be controlled via a 0 + 5 V analog input. Speed range is 0 + 1500 rpm; two digital inputs are

available to increase three speed values with steps of 100rpm.

Setting the min. and max. speed:
The parameters for the motor min./max. speed are C028 = 0 rpm, C029 = 1800 rpm.

Setting the analog reference:
Default setting: the analog reference is sent from REF input (C143 = REF).
The speed range for the analog input must be 0 + 1500 rpm.

Default setting in the [PAR] INPUTS FOR REFERENCES MENU for REF analog input:
P050 =3:0-10V Type of reference for REF input

P0O51= 0.0V Min. value for REF input

P052 =10.0V Max. value for REF input

P052 is the voltage value for REF input for a speed reference of 1800rpm (C029)
For a speed reference of 1500rpm with 5 V, P052 is to be set as follows:

(Max. speed REF): (5 V) = (C029): (VX)

Vx =5V *1800rpm /1500rpm = 6 V

If PO52 = 6V, a speed reference of 1500rpm is set for REF with 5V.

Setting the reference from digital inputs:

Default setting: two digital inputs for multispeed values.
[CFG] DIGITAL INPUTS MENU: C155= MDI4; C156 = MDI5

Based on the status of digital inputs MDI4 and MDI5:

MDI4 MDI5 Multispeed
0 0 0
1 0 1
0 1 2
1 1 3

In the [PAR] MULTISPEED MENU set the speed steps as follows:

P080 = 1: Sum Speed

P081 = 100rpm Multispeed 1
P083 = 200rpm Multispeed 2
P085 = 300rpm Multispeed 3

P080 — Multispeed function: the selected multispeed is summed up to the reference for the analog input.
P081, P083, P085 are the steps depending on the selected multispeed for digital inputs MDI4, MDI5.
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8.3. Programming the Drive for PID Pressure
Control

This section covers the quick programming procedure adopting the most common programming parameters for pump
operation with pressure feedback control through PID regulator. A pressure sensor is required to be installed on an
analog input of the drive. The PID regulator is to be used for pressure control.

Motor Configuration

A. From the Motor Configuration Menu:

a.l SetC010 = “0: IFD (Voltage/Frequency)” if not required otherwise,

a.2 Set C013 = “0: Torque Constant” to define a linear V/f curve,

a.3 Set parameters C015, C016, C017, C018, C019 based on the motor ratings (please refer to section “IFD”
Control Algorithm).

a.4 Set C028 = Orpm. When in PID control mode, the minimum frequency is limited by P237 and should not
be limited by C028. Parameter C028 may be set other than zero only if the minimum speed is to be limited
in speed control mode.

a.5 Set C029 as the rated motor synchronism speed (e.g. to limit frequency to 50Hz for a 2-pole 50Hz motor,
set C029=3000rpm).

B. Inthe Ramps Menu, set the following:

b.1  P009, P010 (acceleration and deceleration times 1) so that the speed ramps are not “slow” with respect
to the pressure dynamics required. The dynamics of the speed ramp must not slow down the system with
respect to the control dynamics required by the pressure PID regulator; otherwise, oscillations, limit cycles
or pressure regulation instability may occur.

C. Inthe Ramps Menu, set the following:

c.l P018, P019 (start acceleration time, end deceleration time). Times P018 and P019 are to be set short
(shorter than P0O09/P010).

c.2 Set the start/end ramp speed P020. Parameter PO20 may be set equal to or higher than the minimum
frequency below which the pump cannot work due to lack of lubricant in the impeller (e.g. 30Hz for pumps
with 50Hz rated frequency; please contact the pump manufacturer for details) i.e. at the minimum
operating frequency of the pump. When operating at the frequency set in P020, the pump flow rate is
expected to be low or negligible.

Control and 1/0Os Configuration

D. In the References Menu, configure analog channels (e.g. AIN1) for the acquisition of the pressure
measurement from the sensor, and the channel (if any) for the acquisition of the analog reference (please refer
to the [PAR] INPUTS FOR REFERENCES MENU for more details on the configuration of the analog inputs).
When in pressure control mode, if loud noise occurs when the PID measurement feedback is operating (see
measurements M038, M038u, etc.), the control action might be “jerky” and the desaturation control does not
ensure that the minimum/maximum control action “PID Out Min/PID Out Max” P237/P237 is steady. If this is not
the case, increase the value in P0O59 “Filter over AIN1 Input”.

E. Inthe Control Method Menu, set the speed reference and control sources C140-C146 (for more details, please
refer to the [CFG] CONTROL METHOD MENU or the Programming the References section).

F. Inthe PID Configuration Menu, set the following:

f.1  C291=“1: Normal” to enable the PID regulator

f.2  the sources for the PID pressure reference via C285-C287

f.3  the PID feedback (allocated to the analog input of the pressure sensor) via C288 (e.g. in case of sensor
on AIN1, C288=2: AIN1 [5-6]).

f.4  setthe PID to adjust the pump speed with C294= “1: Reference”

G. Inthe Digital Inputs Menu, allocate C171 (MDI for PID disable) to a digital input to switch from PID control
(inactive allocated MDI) to the speed control (activated MDI).

Display Configuration

H. To display the pressure measurement expressed with the “physical” unit of measurement (e.g. in bars) on the
Status Page or the Keypad Page, set parameters P266d-P266i (preset units of measurement AIN1 and AIN2)
in the Display/Keypad Menu.

I. In the Display/Keypad menu, set the unit of measurements to display the PID reference and feedback via
P267/P267b (consistently with the pressure measurements over the analog input).

J. Inthe PID Parameters Configuration Menu, set the gain for the scaling of the PID measurements P257 (e.qg. if
the full-scale value of the pressure sensor is 5bars, so 100% of the PID feedback is 5bars, set P257=0.05).
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In the Display/keypad Menu, set P268-P268e to select measurements M038u, M039u to be displayed on the
Status Page and the Keypad Page. The user measurements over AIN1/AIN2 (M038u, M039u) are always kept
updated, even when the PID is disabled.

If the configuration of the measurements and the scaling is correct, the pressure measurements expressed in
bars (e.g. M038u if over AIN1) and the PID feedback expressed in bars (M024) must always match when the
PID regulator is active.

PID Configuration

M.

In the PID Parameters Menu, set the PID output range:

m.1 Set P236=100% for operation up to the rated pump frequency

m.2 Set P237 equal to the minimum operating frequency of the pump. As a first trial, a value equalling P020

may be set up (it should be greater than or equal to P020). The sleep function is based on parameters
P255a-P255d, not on P237.
When the pump operates at its minimum frequency and the flow rate is null, the hydraulic head of the
pump is expected to be lower than or equal to the allowable minimum reference pressure. This ensures
that operation in Sleep Mode works properly. To check the pump hydraulic head, run the pump in speed
control at minimum frequency, slowly close all the devices in the circuit and check the heading pump at
constant flow rate from the pressure sensor by reading the values from M038u, M039u). For example, a
motor with rated frequency 50Hz and P237=60% running at 30Hz with all the devices in the circuit closed
will give 0.8bars pressure. In that case, the correct operation of the PID Sleep Mode is ensured by
pressure references greater than 0.8bars.

Adjusting the regulator via P240-P243 — Adjusting the proportional gain and integral time may be obtained

when the PID regulator is active by varying the pressure reference and/or the flow rate of the devices in the

circuit, or by activating and deactivating the PID control (by alternating the PID control with pressure feedback to
speed control with fixed speed reference).

Sleep Mode: Parameters P255a-P255d may be adjusted by making two tests, one with a high pressure

reference (equal to or close to the maximum allowable working pressure), one with a low reference (equal to or

close to the minimum allowable working pressure), and null circuit flow rate.

For proper adjustment, the relation P237<P255c<P255d<P236 must be true.

The test procedure is as follows:

0.1 With active PID control, set the pressure reference “high” (that value will be assigned to P255a)

0.2 Start the inverter delivering water to the circuit, wait until the system operation is smooth and at constant

speed and that pressure reaches the pressure reference

0.3 Slowly close all the devices in the circuit until flow rate is zero, then wait until the measured pressure
steadily reaches the pressure reference. Read the value of PID regulator output M022.

0.4 In P255c, set a value exceeding the PID regulator output M022. In P255a, set a “high” pressure reference

0.5 Do the same test by setting the PID Ref as “low” (to be set in P255b afterwards) for the adjustment of
P255d (higher than the value at constant speed in M022).

0.6 After setting the parameters, set P255 other than zero to enable the Sleep Mode. The Sleep Mode
activation delay P255 is to be set high enough to avoid false stops during the transients due to a variation
of the pressure reference and/or a variation of the devices flow rate, but not too high to avoid delaying the
pump stop in case of no pump delivery.

Wake-up (parameters P237a/P237b).

p.1  With a variable pressure reference, set P237a=Error>P237b

p.2 and P237b as the allowable error for the wake-up function (e.g. 1-2%). If set too high, the drive
reactivation is delayed, while the PID regulator keeps integrating the error, so the output frequency might
be high at start and pressure overshoot might occur.

p.3 Carry out some tries with a variable pressure reference between the minimum and maximum value, to
check if the PID regulator deactivation and activation is smooth (e.g. deactivation not too delayed, no
immediate stops and restarts). The sleep dynamic threshold in M025 calculated in relation to PID
reference M023 must be greater than the PID output at constant speed M022 throughout the whole
adjusting range of the reference, when the flow rate is null, to ensure that the Sleep mode activates
properly. The sleep mode is activated if the PID output M022 is kept lower than M025 for the time set in
P255 and—simultaneously— the wake-up condition is not true (P237a=Disable). The Sleep mode may be
activated only if the PID output M022 is equal to PID out min P237.
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9. START-UP MENU

9.1. Overview

For easier startup of the IRIS BLUE drive, you can activate the Start-Up Menu. The Start-Up Menu is a wizard allowing
programming the main parameters for the connected motor and the parameters for PID control.
The parameters in this menu are the same as described in the FIRST STARTUP section.

The Start-Up Menu is displayed when the IRIS BLUE drive is first started. The Start-Up Menu can be reactivated at any
time pressing the START-UP key on the Display/Keypad or setting P265 in “Start Up” mode (see the [PAR]
DISPLAY/KEYPAD MENU) and power on the drive again.

The following is the root page of the Start-Up menu:

[ I DP ] IR1'S BLUE

START-UP MENU
Press ENTER
to start

Press ENTER to enter the wizard.

Before entering the control parameters, you are asked to choose a dialogue language:

P263 Language

->@PPQROEEPRPERRAA@

Then you are asked to choose the display mode of the Start Up Menu:

Parameter Description Visible
C013 Type of motor V/f pattern [only if IFD is active]
CO015 Rated motor frequency
C016 Rated motor rpm
C017 Rated motor power
co18 Rated motor current
C019 Rated motor voltage
C028 Min. motor speed
C029 Max. motor speed
P009 Acceleration ramp time
PO10 Deceleration ramp time
PO18 Start acceleration time
PO19 End acceleration time
P020 Speed threshold for start and end ramp
C043 Current limit while accelerating [only if IFD is active]
C044 Current limit at constant speed [only if IFD is active]
C045 Current limit while decelerating [only if IFD is active]
C265 Motor thermal protection
C267 Motor thermal time constant [only if protection is active]
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After setting the last parameter and moving the cursor forward, the following page will appear:

Press UP ARROW
to qu it

DOWN ARROW

to continue

Press A to quit the Start-up menu. The default page of the system will be displayed.

40/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

10. FIRST STARTUP

For the signal wiring and power wiring, please refer to the IRIS BLUE — Installation Guide.
Parameter programming is detailed in the START-UP MENU.

10.1. “IFD” Control Algorithm

The IRIS BLUE drives are factory set with the IFD (C010) control algorithm for the first startup of the equipment. The
default functions of the drive terminals are given in the table below. For more details, please refer to the IRIS BLUE’s
IRIS BLUE — Installation Guide.

1) Wiring: Follow the instructions stated in the “Caution Statements” and “Installation” sections (IRIS BLUE
— Installation Guide).

2) Power on: Power on the drive and do not close the link to the ENABLE-A and ENABLE-B inputs to
prevent the motor from running. Check if the display/keypad turns on.

3) Parameter setting: The equipment startup is made easier by the START-UP MENU, which is a wizard for the setup
of the main motor control parameters.

From the START-UP MENU, set the following:
1. The motor ratings by way of:

C015 (fmotl) rated frequency
C016 (rpmnom1l) rated rpm
C017 (Pmotl) rated power
C018 (Imotl) rated current
C019 (Vmotl) rated voltage

The motor V/f pattern may be programmed in C013.
4) Autotune (motor In case of IFD motor control when slip compensation is inactive (C039=0%) no autotune is
stopped): required. On the other hand, when slip compensation is active, it is recommended to compute
stator resistance C022.

The steps to take to perform motor autotune are the following:

With the ENABLE-A and ENABLE-B commands open, access the [CFG] AUTOTUNE MENU
and set 1073 = [1: Motor Tune] and 1074 = [0: All Ctrl no rotation]. Use the ESC key to accept
changes.

Close the ENABLE-A and ENABLE-B commands and wait until tune is complete (Warning
“W32 Open Enable” is displayed). The drive has computed and saved the values for C022
(stator resistance).

If alarm “A097 Motor Wires KO” trips, check the motor wiring. If alarm “A065 Autotune KO” trips,
this means that the ENABLE command has opened before autotune was complete. In this
case, reset the drive by sending a command from RESET terminal (MDI3 as factory default) or
pressing the RESET key in the display/keypad and perform the autotune procedure again.

5) Overload: Set parameters C043, C044 and C045 as the maximum desired overload current.

6) Startup: Activate the ENABLE-A input (terminal 15), ENABLE-B input (terminal S) and the START input
(terminal 14) and send a speed reference: the RUN LED and REF LEDs will come on and the
motor will start running. Make sure that the motor is rotating in the correct direction. If not, set
parameter C014 (Phase Rotation) to [1:Yes], or open the ENABLE-A, ENABLE-B and START
inputs, remove voltage from the drive and, after waiting at least 20 minutes, swap two of the
motor phases.

7) Possible failures:  If no failure occurred, go to step 8. Otherwise, check the drive connections paying particular
attention to supply voltages, DC link and input reference. Also check if alarm messages are
displayed. In the [MEA] MEASUREMENTS MENU, check the reference speed (M000), the
supply voltage to the control section (M030), the DC link voltage (M029), and the condition of
control terminals (M033). Check to see if these readouts match with the measured values.
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When parameter PO03 = Standby Only (condition required for changing C parameters), you can
change Cxxx parameters in the CONFIGURATION menu only when the drive is DISABLED or
STOPPED, whereas if PO03 = Standby + Fluxing, you can change Cxxx parameters when the
motor is stopped but the drive is enabled.

If an alarm trips, find the cause responsible for the alarm and reset the drive by sending a
command from RESET terminal (MDI3 as factory default) or pressing the RESET key on the
display/keypad.

When the IFD control algorithm is used, only speed references can be set up.

The ENABLE-A and ENABLE-B inputs are allocated to the STO function. If this safety
functionality is to be adopted, the control mode and the control circuit of these signals must
be accomplished as per the Safe Torque Off Function — Application Manual.

That manual also includes a detailed validation procedure of the control configuration of the
STO function to be executed upon first start-up and also periodically at yearly intervals.
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10.2. “VTC” Control Algorithm

1) Wiring:

2) Power on:

3) Parameter
setting:

4) Setting no-load
current C021

5) Autotune of
motor parameters
(motor stopped)

Follow the instructions stated in the “Caution Statements” and “Installation” sections in the IRIS
BLUE - Installation Guide.

Power on the drive and do not close the link to the ENABLE-A and ENABLE-B inputs to prevent
the motor from running. Check if the display/keypad turns on.

The equipment startup is made easier by the START-UP MENU, which is a wizard for the setup of
the main motor control parameters.

From the START-UP MENU, set the following:

1. The control algorithm as VTC (Vector Torque Control) in C010;
2. The motor ratings by way of:

C015 (fmotl) rated frequency

C016 (rpmnom1l) rated rpm

C017 (Pmotl) rated power

C018 (Imotl) rated current

C019 (Vmotl) rated voltage

C029 (Speedmax1) max. allowable speed

If the motor current is known, set C021 (lo) to the value of lo expressed as a percentage of the rated
motor current.

If the no-load current of the motor is not known but the motor can rotate freely without any
connected load, start the motor in IFD mode at nominal rpm, read out the current value from the
Motor Measurements Menu and use that value as the first trial value for lo. For example, if the rated
motor current is C018 = 133A and M026 = 36A, set C021= 36/133=27%.

& NOTE: If the motor must run at a higher speed than the rated speed (field weakening
mode) read out the no-load current value at rated speed in any case.

Lastly, if the no-load current of the motor is not known and the motor cannot rotate under no-load
conditions, you can use the first lo trial value automatically computed by the IRIS BLUE drive during
the tuning procedure described in step 5).

& NOTE: Each time the tuning procedure in step 5) is carried out with no-load current
parameter C021 (lo) = 0, the IRIS BLUE drive will automatically enter a value based on the motor
current ratings.

With the ENABLE-A and ENABLE-B commands open, access the [CFG] AUTOTUNE MENU and
set 1073=[1: Motor Tune] and 1074=[0: Motor Params]. Press ESC to confirm the new values.

Close the ENABLE-A and ENABLE-B commands and wait until tune is complete (Warning “W32
Open Enable” is displayed).

The drive has now computed and saved the following parameter values:
- C022 (stator resistance) through motor measurements
- €023 (leakage inductance) through motor measurements
- If C021=0, a first trial value for no-load current C021 is computed based on the motor
ratings
- €024 (mutual inductance)
- If C025=0, a first trial value for rotor time constant C025 is computed based on the motor
ratings
If alarm “A097 Motor Wires KO” trips, check the motor wiring. If alarm “A065 Autotune KO” trips,
this means that the ENABLE-A and ENABLE-B commands have opened before autotune was
complete. In that case, reset the drive by sending a command from RESET terminal (MDI3 as
factory default) or pressing the RESET key in the display/keypad and perform the autotune
procedure again.

If the motor can rotate with no connected load, carry out the autotune procedure for the rotor time
constant and the current loop of the VTC regulator as detailed in step 6a), otherwise carry out the
autotune procedure as detailed in step 6b) (in both cases, the rotor time constant C025 is
computed based on the motor measurements).
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6a) Autotune for
rotor time
constant and
current loop
(rotor free)

6b) Autotune for
rotor time
constant and
current loop
(motor stopped)

7) Overload:

8) Start up:

9) Speed
regulator
adjustment:
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A CAUTION: This type of tuning requires that the motor is free to rotate with no connected
load. During autotune, current is first applied to the motor when the rotor is not running, then the
motor is operated to run at approx. 90% of its rated speed.

If the motor can rotate with no connected load, with the ENABLE-A and ENABLE-B commands
open, access the [CFG] AUTOTUNE MENU and set 1073= [1: Motor Tune] e 1074= [2: Control YES
rot]. Press ESC to confirm the new values.

Close the ENABLE-A and ENABLE-B commands and wait until tune is complete (Warning “W32
Open Enable” is displayed).

The drive has now computed and saved the following parameter values:
- €025 (rotor time constant) through motor measurements
- P175t1 (proportional gain of the current control) and P175ul (integral time of the current
control) through motor measurements.

If alarm “A065 Autotune KO” ftrips, this means either that the ENABLE-A and ENABLE-B
commands have opened before autotune was complete, or that the available timeout has elapsed.
In either case, reset the drive by sending a command from RESET terminal (MDI3 as factory
default) or pressing the RESET key on the display/keypad and perform the autotune procedure
again.

& NOTE: If autotune has not been interrupted by opening the ENABLE-A and ENABLE-B
commands, decrease no-load current value C021 by 5% before performing the autotune procedure
again.

If the motor cannot rotate with any connected load, it is anyway possible to estimate the rotor time
constant by way of the autotune procedure, therefore an autotune procedure similar to that of point
6a) is carried out, but without turning the motor.

With the ENABLE-A and ENABLE-B commands open, access the [CFG] AUTOTUNE MENU and
set 1073= [1: Motor Tune] and 1074= [1: Control NO rot]. Press ESC to confirm the new changes.
Close the ENABLE-A and ENABLE-B commands and wait until tune is complete (Warning “W32
Open Enable” is displayed).

The drive has now computed and saved the following parameter values:
- €025 (rotor time constant) through motor measurements
- P175t1 (proportional gain of the current control) and P175ul (integral time of the current
control) through motor measurements.

If alarm “A065 Autotune KO” trips, this means that the ENABLE-A and ENABLE-B commands
have opened before autotune was complete or the autotune algorithm has failed within the preset
timeout. In that case, reset the drive by sending a command from RESET terminal (MDI3 as factory
default) or pressing the RESET key in the display/keypad and perform the autotune procedure
again.

Set parameters C048 and C049 in the [CFG] LIMITS MENU based on the maximum torque that
can be generated expressed as a percentage of the motor rated torque.

Activate the ENABLE-A input (terminal 15), ENABLE-B (terminal S) and the START input (terminal
14) and send a speed reference. The RUN LED and REF LED will come on and the motor will start.
Make sure that the motor is rotating in the correct direction. If not, set parameter C014 (Phase
Rotation) = [1:Yes], or open the ENABLE-A, ENABLE-B and START inputs, remove voltage from
the drive and, after waiting at least 20 minutes, swap two of the motor phases.

If overshoot occurs when the speed setpoint is attained or if a system instability is detected
(jerking), adjust the parameters relating to the speed loop ([PAR] SPEED LOOP AND CURRENT
BALANCING MENU). Set the two parameters relating to integral time (P125, P126) as [Disabled]
and set low values for the parameters relating to proportional gain (P128, P129). Set equal values
for P128 and P129 and increase them equally until overshoot takes place when the setpoint is
attained. Decrease P128 and P129 by approx. 30%, then decrease the high values set for integral
time in P125 and P126 (keep both values equal) until an acceptable setpoint response is obtained.
Check to see if the motor runs smoothly at constant speed.
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If no failure occurred, go to step 11. Otherwise, check the drive connections paying particular
attention to supply voltages, DC link and input reference. Also check if alarm messages are
displayed. In the [MEA] MEASUREMENTS MENU, check the reference speed (MO000), the
reference speed processed by the ramps (M002), the supply voltage of the control section (M030),
the DC-link voltage (M029), the condition of the control terminals (M033). Check to see if these
readouts match with the measured values.

If the motor control is underperforming, make sure that the following measurements are consistent
with the expected motor operation:
- estimated speed M004 with respect to speed ramp M002,

- output frequency M0O06,

- generated torque M012 and torque demand M011,

- output current M026,
- output voltage M027.

Proceed as follows:

Issue

What to do

Generation of weak torque
or inaccurate torque
delivery

Increase the flux boost at low frequency P175h1 and adjust the
frequency range for the boost to occur via parameters P175i1
and P175j1. The magnetization current at low frequency with
active current boost equals the no-load current value in C021
increased by the value in P175h1 (for example, if C021=27% and
P175h1=30%, the magnetization current is 27%x1.3=35.1%). Up
to the frequency value in P175i1, the magnetization current is
C021 x (1+P175h1); at a frequency higher than P175j1, the
magnetization current is C021; at intermediate frequency values,
the magnetization current follows a linear pattern. Too high
magnetization current values may lead to saturation of the motor
flux, lower efficiency due to greater no-load current, inaccurate
torque adjustment or controller instability. It is suggested that
P175j1 be applied at its maximum value up to 50% of the rated
frequency. Also, set P175i1 in such a way so as to obtain a
rather smooth pattern (for example, P175i1 set to half the value
in P175j1). In case P175i1 and P175j1 are not correctly adjusted,
torque adjustment may be uneven or current variations may
occur.

Generation of weak torque
at high speed

If the motor is not capable of delivering high torque at high speed
(close to rated torque or field weakening torque) or requires
excessive current with respect to the expected current, it is
possible to adjust rotor time constant C025.

Generation of weak torque
at low speed or in
regenerative mode

Change current distortion compensation parameters in VTC
control P175a, P175b, P175c. Change current distortion
compensation P175b first, then change positive and negative
current split P175c.

For high values in P175b, also increase the linear pattern
threshold in P175a. If parameter P175b is set too high or P175a
is set too low, rotor oscillations may occur, or it may happen that
the rotor is not kept standstill even in no-load conditions. If this is
the case, set lower values for the parameters above.

Low output voltage or weak
torque in field weakening
mode

Disable static field weakening by setting C030 = Disable and
enable automatic field weakening by setting C030a >0.

In that way, the field weakening amplitude is automatically
adjusted to ensure adjusting the required speed at the maximum
allowable voltage fitting the rated motor voltage and the available
DC voltage.
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Torque demand
(measurement M011)
different from generated
torque (measurement
MO012)

Certain applications require that the generated torque be as close
as possible to the torque demand; this is due to the fact that the
torque limit (parameters C047 and C048) affects the torque
demand, so it is important that the actual generated torque is
correctly limited.

To do so, proceed as follows:

Check M011 and M012 under normal operating conditions of
the motor and, in any case, at at least 75% of the rated speed
and at least 75% of the rated load. If the motor has to operate
under field weakening conditions (higher speed than the
nominal speed) also this condition is to be checked.

If M011>MO012, gradually increase C023 by steps of about
10%.

If MO11<MO012, gradually decrease C023 by steps of about
10%.

In case start up is difficult when increasing C023, gradually
decrease C024 by steps of about 10% and find a new value
for C023 that makes M011 and M012 equal.

When parameter PO03 = Standby Only (condition required for changing Cxxx parameters), you can
change Cxxx parameters only when the drive is DISABLED or STOPPED, whereas if PO03 =
Standby + Fluxing, you can change Cxxx parameters when the motor is stopped but the drive is

enabled.

Before changing any parameters, remember that the correct code for parameter POOO must be

previously set up.

If an alarm trips, find the cause responsible for the alarm and reset the drive by sending a
command from RESET terminal (MDI3 as factory default) or pressing the RESET key on the

display/keypad.

The ENABLE-A and ENABLE-B inputs are allocated to the STO function. If this safety

functionality is to be adopted, the control mode and the control circuit of these signals must
NOTE be accomplished as per the Safe Torque Off Function — Application Manual.

That manual also includes a detailed validation procedure of the control configuration of the

STO function to be executed upon first start-up and also periodically at yearly intervals.
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11. [MEA] MEASUREMENTS MENU
11.1. Overview

The Measures Menu contains the variables measured by the drive that can be used by the user.
In the display/keypad, measures are divided into subgroups.

The measure subgroups are the following:

Motor Measurements Menu

This menu contains: the values of the speed reference at constant rpm, the values of the reference being used and the
speed values of the connected motor expressed in rpm; the drive rated frequency;

the torque reference at constant rpm, the torque demand and the motor torque output, the torque limit reference at
constant speed and the torque limit being used expressed both in Nm and as a percentage of the rated torque of the
connected motor; the flux reference and the electrical variables measured by the drive mains side, the DC-bus and
output.

Hydraulic Measurements Menu
This menu contains the measurements specific to water applications (dry-run detection, pressure loss control).

PID Controller Menu
This menu contains the values relating to the PID controller of the IRIS BLUE drive.

Digital Inputs Menu
This menu contains the state of the drive digital inputs and the indication of the functions programmed for the digital
inputs of the IRIS BLUE drive.

References Menu
This menu contains the following values: the analog references and the frequency input references, the speed/torque or
reference/feedback values of the PID coming from serial link or fieldbus.

Outputs Menu
This menu contains the state of the drive digital outputs, analog outputs and frequency outputs.

Temperatures from PT100 Menu
This menu contains the temperature values detected in the first four analog channels of ES847 1/0 expansion board (this
menu is available only if ES847 is fitted).

Autodiagnostics Menu
This menu contains the temperature values, the operation time counter and the supply time counter, the active alarm and
the drive status.

Data Logger Measurements Menu
This menu contains the status of the type of connections (serial links, Ethernet and modem) supported by ES851 Data
Logger board (this menu is available only if the Data Logger ES851 is fitted).

Digital Input Settings Menu
This menu contains the functions assigned to the digital inputs.

Fault List Menu
This menu contains the trip log of the last eight alarms tripped and the values of some measurements being used when
the alarm trip was stored.

PowerOff Log Menu
This menu contains the value of some measurements being used at the drive power off.

Multimotor Measurements Menu

This menu contains the measurements specific to equipment operation in Multimotor mode (available motors, running
motors, references to motors, serial communications status, power required to the plant, etc.).

This menu is active in Multimotor mode only.

Motor Running Time Menu
This menu displays the motors running time computed by the drive based on controlled duty cycles in Multimotor mode.
This menu is active in Multimotor mode only.

47/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

11.2. Motor Measurements Menu

This menu contains speed values, torque values and electrical variables measured by the drive on the mains side, DC
bus and output.

MO00-1 Speed Reference at Constant RPM

+32000.99 rpm

Note: The actual range depends on the connected motor, because it is
defined by the value set in the parameters for the motor max. speed and min.
speed. (C028-C029).

Active Active only when a speed reference is used for the connected motor.

+ 32000(integer part)
+ 99 (decimal part)

Range

Address 1650 (integer part) 1651 (decimal part)

Value of the speed reference obtained when the motor rotates at constant speed, once the preset
ramp time is over.

Function

M002-3 Speed Reference after Ramps

+32000.99 rpm

Note: The actual range depends on the connected motor, because it is
defined by the value set in the parameters for the motor max. speed and min.
speed. (C028—-C029).

Active Active only when a speed reference is used for the connected motor.

+ 32000(integer part)
+ 99 (decimal part)

Range

Address 1652 (integer part) 1653 (decimal part)

Function This is the measurement of the speed value processed with respect to the ramp time.

MO004-5 Motor Speed

+ 32000(integer part)
+ 99 (decimal part)

Range +32000.99 rpm

Active Always active.

Address 1654 (integer part) 1655 (decimal part)

Function Motor speed value.

MOO06 Drive Output Frequency
Range + 10000 + 1000.0 Hz (see Table 68)
Active Always active.

Address 1656

Function This is the measurement of the voltage frequency output of the drive.

MO0O08 Torque Demand (Nm)

+ 32000 Nm
Note: The actual range depends on the rated torque and the torque limit values
Range + 32000 set for the connected motor
Limits with Torque control: Limits with Speed control:
C047-C048 C047-C049
Active Active for VTC control only.

Address 1658

With speed control: Torque demand of the speed regulator for the type of control used.
With torque control: Torque reference processed with respect to the preset torque ramp

Function
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MO0Q09 Torque Generated by the Motor (Nm)

Range + 32000 + 32000

Active Active for VTC control only

Address 1659

Function Approximate value of the torque produced by the connected motor.

MO11 Torque Demand (%)

+ 500 %
Note: The actual range depends on the torque limit values set for the selected
Range + 500 motor
Limits with Torque control: Limits with Speed control:
C047-C048 C047-C049
Active Active for VTC control only

Address 1661

With speed control: Torque demand of the speed regulator expressed as a percentage of the motor
rated torque.

With torque control: Torque reference processed with respect to the preset torque ramp time and
expressed as a reference of the motor rated torque.

Function

MO012 Torque Generated by the Motor (%)
Range + 500 + 500

Active Active for VTC control only TC

Address 1662

Approximate value of the torque produced by the motor and expressed as a percentage of the rated
torque of the connected motor.

Function

MO017 Flux Reference
Range 0 + 500 0 +5.00 Wb
Active Active for VTC control only

Address 1667

Function Flux reference required and expressed in Weber (Wb).

MO026 Output Current

Range 0 + 65535

0+6553.5A
Note: The actual range depends on the drive size.

Active Always active

Address 1676

Function Measurement of the RMS of the output voltage.

MO026a Motor Thermal Capacity

Range 0 + 1000 0.0 + 100.0%

Active Always active

Address 1728

Heating of the connected motor.

This parameter indicates the current level of the motor heating following I2t pattern set in the [CFG]
MOTOR CONFIGURATION MENU. This value is expressed as a percentage of the allowable
asymptotic value.

Function
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MO027 Output Voltage

Range 0 + 65535 0+ 65535V

Note: The actual range depends on the drive voltage class.

Active Always active

Address 1677

Function Measurement of the RMS of the output voltage.

MO027a Power Factor (cosphi)
Range 0 = 1000 0.000 + 1.000
Active Always active.

Address 1742

Function This is the measurement of the output power factor.

MO028 Output Power

-3276.8 + +3276.7 kW

Range —32768 + +32767 Note: The actual range depends on the drive voltage class.

Active Always active
Address 1678

Measurement of the active power produced by the drive.

SR A negative value indicates input power (the motor is regenerating energy).

M028a Energy Consumption
Range 0 -+ 1000000000 0 = 10000000.00 kWh
Active Always active

Address 1723-1724 (LSWord, MSWord)

Counter of the drive energy consumption.

el This is a value expressed in 32 bits divided into two 16-bit words: the low part and the high part.

M029 Bus-DC Voltage
Range 0+ 1400 0+1400V
Active Always active

Address 1679

Function Measurement of the voltage in the drive DC-link.

MO030 Output Voltage
Range 0 + 1000
Active Always active

Address 1680

0 +1000V

Function Measurement of the RMS value of the drive supply voltage.
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11.3. Water Measurements Menu

This menu contains measurements specific to water applications.

M700 H20 Digital Outputs

Bit-controlled
measurement

Range See Table 1

Active Always active
Address 1561

Status of digital water measurements
Function - “Dry-run” is active only if the Dry-run condition has been detected
- “Pressure-loss” is active only when the pressure loss condition has been detected.

Table 1: Coding of M700

Bit n. Digital Input Bit n. Digital Input
0 Dry-run 1 Pressure loss

M701 Dry-run Threshold

0.00kW-320.00kW or 0.00-1.00
Note: The actual range and the unit of measurement depend on the type of
quantity setin P710 to detect the dry run condition

Range +32000

Active Always active
Address 1562

This is the measurement for the detection of the dry-run condition. Based on the dry-run detection
mode set in P710 (electric power or power factor). M701 is the threshold below which the pump is
considered as running under dry-run conditions. M701 is computed by way of linear interpolation with
respect to frequency, based on parameters P710a-P710d and P711.

Function
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11.4. PID Regulator Menu

This menu contains the measurements relating to the input and output values of the internal PID regulator.

MO018 PID Reference at Constant RPM (%)

+100.00 %
Note: The actual range depends on the max. value and the min. value of the
PID reference set in parameters P245-P246

Range +10000

Active Always active

Address 1668

This is the measurement of the PID reference expressed as a percentage. Scaling is detailed in the

SUSEELE DAR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU.

MO18a PID2 Reference at Constant RPM (%)

+100.00 %
Note: The actual range depends on the max. value and the min. value of the
PID2 reference set in parameters P445-P446

Range +10000

Active If enabled from C291a
Address 1731

This is the measurement percent of the reference selected with C286 for the PID2 or the 2-zone mode.
Function Scaling is detailed in the [PAR] PID2 PARAMETERS MENU and [CFG] PID CONFIGURATION [PAR]
PID2.

MO019 PID Reference after Ramps (%)

+100.00 %
Note: The actual range depends on the max. value and the min. value of the
PID reference set in parameters P245-P246

Range +10000

Active Always active
Address 1669

This is the measurement of the PID reference after the ramps expressed as a percentage. Scaling is

FUREIE Getailed in the [PAR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU.

MO019a PID2 Reference after Ramps (%)

+100.00 %
Note: The actual range depends on the max. value and the min. value of the
PID reference set in parameters P445-P446

Range +10000

Active If enabled from C291a
Address 1732

This is the measurement percent of the current PID reference after the ramps selected with C286 for
Function the PID2 or the 2-zone mode. Scaling is detailed in the [PAR] PID2 PARAMETERS MENU and the
[CFG] PID CONFIGURATION MENU.
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MO020 PID Feedback (%)

+100.00 %
Range +10000 Note: The actual range depends on the max. value and the min. value of the
PID feedback set in parameters P247-P248

Active Always active

Address 1670

This is the measurement of the PID feedback expressed as a percentage. Scaling is detailed in the

SURIEIEE 5 AR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU.

MO020a PID2 Feedback (%)

+100.00 %
Note: The actual range depends on the max. value and the min. value of the
PID2 feedback set in parameters P447-P448

Range +10000

Active If enabled C291a

Address 1733

This is the measurement percent of the PID2 feedback selected with C286 for the PID2 or the 2-zone
Function mode. Scaling is detailed in the [PAR] PID2 PARAMETERS MENU and [CFG] PID CONFIGURATION
MENU.

M021 PID Error (%)

+100.00 %
Note: The actual range depends on the min. and max. saturation values of the
reference and the feedback set in parameters P245-P246 for the reference
and in P247-P248 for the feedback.

Range +10000

Active Always active

Address 1671

This is the measurement of the PID input error expressed as a percentage.
See also the [PAR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU.

Function

MO021la PID2 Error (%)

+100.00 %

Note: The actual range depends on the min. and max. saturation values of the
reference and the feedback set in parameters P445-P446 for the reference and
in P447-P448 for the feedback.

Range +10000

Active This measurement is active if enabled from C291a

Address 1736

This is the measurement percent of the PID2 input error or the 2-zone mode input error (difference
Function between the reference selected with C286 and the feedback selected with C289). Please refer to the
[PAR] PID2 PARAMETERS MENU and [CFG] PID CONFIGURATION MENU.
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MO022 PID Output (%)

+100.00 %
Range +10000 Note: The actual range depends on the min. and max. saturation values of the
PID output set in parameters P236—-P237.

Active Always active.

Address 1672

This is the measurement of the output produced by the PID regulator and expressed as a percentage.
Function Please refer to the [PAR] PID PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU for
the scaling of the PID output.

M022a PID2 Output (%)

+100.00 %
Note: The actual range depends on the min. and max. saturation values of the
PID output set in parameters P436—-P437.

Range +10000

Active This measurement is active if enabled from C291a

Address 1718

This is the measurement of the output produced by the PID2 regulator and expressed as a
Function percentage. Scaling is detailed in the [PAR] PID2 PARAMETERS MENU and [CFG] PID
CONFIGURATION MENU.

M023 PID Reference after Ramps

Note: The actual range depends on the max. value and the min. value of the

Rl 32000 PID reference set in parameters P245-P246 and on the gain level set in P257.

Active Always active

Address 1673

This is the measurement of the reference after the ramps being used for the PID regulator, as M019
but multiplied by the gain level set in P257 (see also the [PAR] PID PARAMETERS MENU and the
[CFG] PID CONFIGURATION MENU). As for the display/keypad, the unit of measurement can be
programmed with parameters P267, P267a in the [PAR] DISPLAY/KEYPAD.

Function

M023a PID2 Reference after Ramps

Note: The actual range depends on the min. and max. values of the PID2

el +32000 reference set in parameters P445-P446 and on the gain level set in P457.

Active This measurement is active if enabled from C291a

Address 1737

This is the measurement of the reference being used for the PID2 or the 2-zone mode, as M019a but
multiplied by the gain level set in P457 (see also the [PAR] PID2 PARAMETERS MENU and [CFG]
PID CONFIGURATION MENU). As for the display/keypad, the unit of measurement can be
programmed with parameters P267b, P267c in the [PAR] DISPLAY/KEYPAD MENU.

Function
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M024 PID Feedback

Note: The actual range depends on the max. value and the min. value of the

REMS +32000 PID feedback set in parameters P247—-P248 and on the gain level set in P257.

Active Always active.

Address 1674

This is the measurement of the feedback being used for the PID regulator, as M020 but multiplied by
the gain level set in P257 (see also the [PAR] PID PARAMETERS MENU and the [CFG] PID
CONFIGURATION MENU). As for the display/keypad, the unit of measurement can be programmed
with parameters P267, P267a in the [PAR] DISPLAY/KEYPAD MENU.

Function

M024a PID2 Feedback

Note: The actual range depends on the max. value and the min. value of the
PID2 feedback set in parameters P447-P448 and on the gain level set in
P457.

Range +32000

Active If enabled from C291a
Address 1738

This is the measurement of the feedback being used for the PID2 regulator or the 2-zone mode as
M020a but multiplied by the gain level set in P457 (see also the [PAR] PID2 PARAMETERS MENU
and the [CFG] PID CONFIGURATION MENU). As for the display/keypad, the unit of measurement can
be programmed with parameters P267b, P267c¢ in the [PAR] DISPLAY/KEYPAD MENU.

Function

M025 PID Disable Threshold

Note: The actual range depends on the max. value and the min. value of the
PID2 feedback set in parameters P247-P248 and on the gain level set in
pP257.

Range +32000

Active Always active

Address 3307

This is the measurement of the PID disable threshold (Sleep mode activation). For more details,

SURIEIEE jease refer to the [PAR] PID2 PARAMETERS MENU and the [CFG] PID CONFIGURATION MENU).

MO025a PID2 Disable Threshold

Note: The actual range depends on the max. value and the min. value of the
PID2 feedback set in parameters P447-P448 and on the gain level set in
P457.

Range +32000

Active If enabled from C291a
Address 3308

This is the measurement of the PID disable threshold (Sleep mode activation). For more details,
please refer to the [PAR] PID2 PARAMETERS MENU and [CFG] PID CONFIGURATION MENU).

Function
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11.5. Digital Inputs Menu

This menu allows checking the state of the command sources for the digital inputs (local terminals, serial link and
fieldbus), the terminal board resulting from their combination and the terminals which are actually used for the drive
control. The terminals which are actually used to control the drive also consider any timers applied to the digital inputs.

MO031 Delayed Digital Inputs

Range Bit-controlled measurement See Table 2

Active Always active

Address 1681

Status of the control terminal board used by the drive.

This is the terminal board resulting from the combination of the preset command sources (local
terminal board, serial link and fieldbus), where:

- Inputs MDI1 to MDI8 are the result of the OR between the different control sources.

- The ENABLE (E) status is the result of the AND of inputs MDI2+S of the physical terminals and of
MDI2 inputs of all the other programmed control sources.

- The ENABLE SW (ESW) is the result of the AND of the inputs programmed as ENABLE SW (C152)
of all the programmed command sources.

See also the [CFG] CONTROL METHOD MENU and the [PAR] TIMERS MENU. Refer to Figure 51 for
the ENABLE and ENABLE SW status.

Function

M032 Instant Digital Inputs

Range Bit-controlled measurement

See Table 2

Active Always active

Address 1682

Status of the virtual control terminal board upstream of the application of the timers to the digital inputs
(if no timer is applied, it matches with M031).

See the [CFG] CONTROL METHOD MENU and the [PAR] TIMERS MENU.

Refer to Figure 52 for the ENABLE and ENABLE SW status.

Function

Table 2: Coding of M031, M032

Bit n. Digital Input Bit n. Digital Input
0 MDI1 5 MDI6
1 MDI2 6 MDI7
2 MDI3 7 MDI8
3 MDI4 8 ENABLE-SW
4 MDI5 9 ENABLE

MO033 Local Control Terminal Board

Bit-controlled
measurement

Range See Table 3

Active Always active

Address 1683

Status of the digital inputs in the drive physical terminal board.
Function The status of MDI2+S (S) input is the result of a logic AND between ENABLE-A and ENABLE-B
physical signals.

Table 3: Coding of M033

Bit n. Digital Input Bit n. Digital Input
0 MDI1 4 MDI5
1 MDI2+S (S) 5 MDI6
2 MDI3 6 MDI7
3 MDI4 7 MDI8
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MO034 Control Terminals from Serial Link
Range Bit-controlled measurement | See Table 4

Active Always active
Address 1684

Function Status of the digital inputs in the terminal board controlled via serial link.

MO35 Control Terminal Board from Fieldbus
Range Bit-controlled measurement | See Table 4

Active Always active
Address 1685

Function Status of the digital inputs in the terminal board controlled via fieldbus.

Table 4: Coding of M034, M035

Bit n. Digital Input Bit n. Digital Input
0 MDI1 4 MDI5
1 MDI2 5 MDI6
2 MDI3 6 MDI7
3 MDI4 7 MDI8

MO36 Auxiliary Digital Inputs from Terminal Board
Range Bit-controlled measurement | See Table 5

Active Always active
Address 1686
Function Status of the auxiliary digital inputs in ES847 or ES870 terminal board.

MO36a Auxiliary Digital Inputs from Serial Link

Range Bit-controlled measurement | See Table 5

Active Always active

Address 1713

Function Status of the auxiliary digital inputs from serial link.

MO36b Auxiliary Digital Inputs from Fieldbus

Range Bit-controlled measurement | See Table 5
Active Always active

Address 1717

Function Status of the auxiliary digital inputs from fieldbus.

Table 5: Coding of M036, M036a, M036b

Bit n. Digital Input Bit n. Digital Input
0 XMDI1 4 XMDI5
1 XMDI2 5 XMDI6
2 XMDI3 6 XMDI7
3 XMDI4 7 XMDI8
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11.6. References Menu

This menu contains the measurements of the possible reference sources for speed, torque or PID available in the
terminal board (analog inputs and frequency inputs) and sent via serial link or fieldbus.

MO37 REF External Analog Reference

Function of the
preset type of
reference
(voltage/current).

Function of the type of reference (voltage/current) set in P050. The numerical

REEE value always includes two decimal figures; the unit of measurement is V or mA.

Active Always active.

Address 1687

Function Measurement of the voltage /current value detected by the drive in REF analog input.

MO38 AIN1 External Analog Reference

Function of the
preset type of
reference
(voltage/current)

Function of the type of reference (voltage/current) set in PO55. The numerical

REMS value always includes two decimal figures; the unit of measurement is V or mA.

Active Always active

Address 1688

Function Measurement of the voltage /current value detected by the drive in AIN1 analog input.

MO38u User Measurement over AIN1

Function of the
Range preset unit of
measurement

Function of the unit of measurement programmed in P266d and function of
P266e, P266f

Active Always active

Address 1559

Measurement of the value detected by the drive in AIN1 analog input, expressed with the unit of
measurement set in P266d (if P266d=Disable, value expressed as a percentage). The values of the
Function user measurement expressed with P266d corresponding to min. AIN1 P056 and max. P0O57 are
defined in P266e and P266f.

See [PAR] DISPLAY/KEYPAD MENU and [PAR] INPUTS FOR REFERENCES MENU.

MO39 AIN2 External Analog Reference

Function of the
preset type of
reference
(voltage/current)

Function of the type of reference (voltage/current) set in P060. The numerical

Ran . . - .
ange value always includes two decimals; the unit of measurement is VV or mA.

Active Always active

Address 1689

Function Measurement of the voltage /current value detected by the drive in AIN2 analog input.
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MO39u User Measurement over AIN2

Function of the
Range preset unit of
measurement

Active Always active

Address 1560

Measurement of the value detected by the drive in AIN2 analog input, expressed with the unit of
measurement set in P266g (if P266g=Disable, value expressed as a percentage). The values of the
Function user measurement expressed with P266g corresponding to min. AIN2 P058 and max. P0O59 are
defined in P266h and P266i.

See [PAR] DISPLAY/KEYPAD MENU and [PAR] INPUTS FOR REFERENCES MENU.

Function of the unit of measurement programmed in P266g and function of
P266h, P266i

MO039a XAIN4 External Analog Reference

Function of the preset
type of reference

Function of the type of reference (voltage) set in P390. The numerical value

Range always includes two decimals; the unit of measurement is V.

Active Active only if set via parameter R023

Address 1729

Function Measure of the voltage value detected by the drive in XAIN4 analog input.

MO39b XAIN5 External Analog Reference

Function of the preset
type of reference

Function of the type of reference (current) set in P395. The numerical value
always includes two decimals; the unit of measurement is mA.

Range

Active Active only if set via parameter R023

Address 1730

Function Measurement of the current value detected by the drive in the XAIN5 analog input.

MO040 Speed Reference from Serial Link

+32000.99 rpm

Note: The actual range depends on the connected motor, because it is
defined by the value set in the parameters for the max. speed and min.
speed of the motor (C028—-C029)

+ 32000 (integer part)
+ 99 (decimal part)

Range

Active Always active

Address 1690 (integer part), 1691 (decimal part)

Function This is the value of the speed reference set via serial link.

M042 Speed Reference from Fieldbus

+ 32000.99 rpm

Note: The actual range depends on the selected motor, because it is defined
by the value set in the parameters for the max. speed and min. speed of the
connected motor (C028-C029)

+ 32000 (integer part)
+ 99 (decimal part)

Range

Active Always active.

Address 1692 (integer part), 1693 (decimal part)

Function This is the measurement of the speed reference set by the fieldbus.
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MO044 Torque Reference from Serial Link

+500.0 %
Note: The actual range depends on the torque limit value set for the connected
motor (C047-C048).

Range + 5000

Active Always active
Address 1694

This is the measurement of the torque reference set via serial link and expressed as a percentage of

IS the rated torque of the selected motor.

MO045 Torque Reference from Fieldbus

+500.0 %
Note: The actual range depends on the torque limit value set for the connected
motor (C047-C048).

Range + 5000

Active Always active
Address 1695

This is the measurement of the torque reference set by the fieldbus and expressed as a percentage of

Al the rated torque of the selected motor.

MO046 PID Reference from Serial Link

+100.00 %
Note: The actual range depends on the min. value and the max. value of the
PID reference set in parameters:

P245-P246

Range +10000

Active Always active.

Address 1696

Function This is the measurement of the PID reference set via serial link and expressed as a percentage.

M047 PID Reference from Fieldbus

+100.00 %
Note: The actual range depends on the min. value and the max. value of the
PID reference set in parameters:

P245-P246

Range +10000

Active Always active.
Address 1697

Function This is the measurement of the PID reference set by the fieldbus and expressed as a percentage.

M048 PID Feedback from Serial Link

+100.00 %
Note: The actual range depends on the min. value and the max. value of the
PID feedback set in parameters:

P247-P248

Range +10000

Active Always active.

Address 1698

Function This is the measurement of the PID feedback set via serial link and expressed as a percentage.
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M049 PID Feedback from Fieldbus

+100.00 %
Note: The actual range depends on the min. value and the max. value of the
PID feedback set in parameters:

P247-P248

Range +10000

Active Always active.

Address 1699

Function This is the measurement of the PID feedback set by the fieldbus and expressed as a percentage.

MO51a RMS Input from AIN1 and AIN2

Range 0 + 32000 0.00 +32.00V

This measurement is active only if one of parameters among C288, C289 or C290 = 13: Vout
Active measured.
Also, P055, P060 = 0: +10V.

Address 3374

RMS voltage obtained from instantaneous values of AIN1 and AIN2 if they are two sinusoidal voltage
values having equal amplitude and frequency phase displacement of 120°.

Function
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11.7. Outputs Menu

This menu allows checking the status of the digital outputs, the analog outputs and the frequency outputs located in the
terminal board.

MO56 Digital Outputs

Bit-controlled
measurement

Range See Table 6

Active Always active
Address 1706

Function Status of digital outputs MDO1+4 and status of the precharge contactor.

Table 6: Coding of M056

Bit n. Digital Output
0 MDO1/FOUT
MDO2
MDO3
MDO4

Status of the precharge
contactor

D (WIN|F-

MO56a Virtual Digital Outputs

Bit-controlled
measurement

Range See Table 7

Active Always active
Address 1675

Function Status of virtual digital outputs MPL1+4.

Table 7: Coding of M056a

Bit n. Digital Output
0 MPL1
1 MPL2
2 MPL3
3 MPL4

MO56b Timed Flags

Bit-controlled
measurement

Active Active only if R021 = 2: ES851 or R021 = 3: BridgeMini
Address 1741
Function Status of timed flags TFL1 + 4.

Range See Table 8

Table 8: Coding of M056b

Bit n. Timed Flag
0 TFL1
1 TFL2
2 TFL3
3 TFL4
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MO57 Frequency Output

10000 + 100000 Hz
Note: The actual range depends on the min. value and the max. value of
MDOL1 digital output set as a frequency reference. Values are set in P204 and
P205 (see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

Range 10000 + 100000

Active Always active
Address 1707

Function This is the frequency measurement produced by MDOL1 digital output when set as a frequency output.

MO058 AO1 Analog Output
+100 %

Range +100

Active Always active

Address 1708

Value percent of analog output AO1, referred to the preset max. output value (maximum absolute

SUCEELEEE | olue between P182 and P183, see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

MO059 AO2 Analog Output
+100 % V

Range +100

Active Always active

Address 1709

Value percent of AO2 analog output referred to the preset max. output value (maximum absolute value
between P190 and P191, see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

Function

MO060 AO3 Analog Output
Range +100 +100 % V
Active Always active

Address 1710

Value percent of AO3 analog output referred to the preset max. output value (maximum absolute value
between P198 and P199, see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

Function

MO061 Auxiliary Digital Outputs

Bit-controlled

measurement See Table 9

Range

Active Always active
Address 1711

Function Status of the auxiliary digital outputs located on the expansion board.

Table 9: Coding of M061

Bit n. Digital Output Bit n. Digital Output
0 XMDO1 3 XMDO4
1 XMDO2 4 XMDO5
2 XMDO3 5 XMDO6
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11.8. Temperature Measurements from PT100 Menu

This menu displays the temperatures detected in the first four analog channels of the expansion board.
Scaling complies with DIN EN 60751 for PT100: 100 ohm @ 0 °C and 0.385 ohm/°C.

ES847 Expansion Board must be fitted on the equipment.
See also the [CFG] EXPANSION BOARD CONFIGURATION MENU.

MO069 PT100 Measurement in Channel 1
Range -500 +2600 -50.0 +260.0 °C

Active This measurement is active only if programmed from parameter R023

Address 1719

Function Temperature detected in analog channel 1.

MO70 PT100 Measurement in Channel 2
Range —500 +2600 -50.0 +260.0 °C
Active This measurement is active only if programmed from parameter R023

Address 1720

Function Temperature detected in analog channel 2.

MO71 PT100 Measurement in Channel 3
Range -500 +2600

-50.0 +260.0 °C

Active This measurement is active only if programmed from parameter R023.

Address 1721

Function Temperature detected in analog channel 3.

MO72 PT100 Measurement in Channel 4
Range -500 +2600

-50.0 +260.0 °C

Active This measurement is active only if programmed from parameter R023.

Address 1722

Function Temperature detected in analog channel 4.
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11.9. Autodiagnostics Menu

This menu allows the user to check the functioning times and the relevant counters (for maintenance purposes) of the
IRIS BLUE drive; it also allows reading out the analog channels used for temperature sensors and the relevant
temperature values, as well as the drive status.

M052/54 Functioning Times

0+ 2147483647

(0 + TFFEFFFEh) 0 + 429496729.4 sec

Range

Supply Time: 1704-1705 (LSWord, MSWord)

QEEESE Operation Time: 1702-1703 (LSWord, MSWord)

This screen displays the ST (supply time) and the OT (operation time).
Function The Operation Time is the activation time of the drive IGBTSs.
Both values are expressed in 32 bits divided into two 16-bit words: the low part and the high part.

Functioning times:

Suppl vy Ti me
MO0 5 4 = 53: 25 : 01
Oper at i on Ti me
MO 5 2 = 2 9 3 5 5 1

M062 Ambient Temperature Measurement

Range + 32000 +320.0°C

Active Always active

Address 1712

Function Ambient temperature measurement on the surface of the control board.

MO064 IGBT Heatsink Temperature Measurement

Range + 32000 +320.0 °C

Active Always active
Address 1714

Measurement of the IGBT heatsink temperature.

If the temperature readout is <—30.0 °C or >150.0 °C, warning W50 NTC Fault appears.

Function

Note: Not all models are provided with the NTC sensor (see Table 18 in [IDP] PRODUCT MENU). If
this sensor is not provided, the measurement is forced to 32,000, corresponding to +320.0 °C.
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MO64a Thermal Image of IGBT Junction Temperature

Range + 32000 +320.0°C

Active Always active

Address 1748
Estimation of the average temperature measurement of the IGBT junction.

Note: This estimation function is available only for the drive models adopting the specific algorithm,
Function otherwise this measure is exactly the same as M064.

Note: Not all models are provided with the NTC sensor (see Table 18 in the [IDP] PRODUCT MENU).
If this sensor is not provided, the measure is forced to 32,000, corresponding to +320.0 °C.

MO65 Operation Time Counter

Range 0+65000 h 0+65000 h

Active Always active

Address 1715

Time elapsed after resetting the operation time counter. The Operation Time is the activation time of
the drive IGBTs. See parameters C275/276/277/278.

Function

MO066 Supply Time Counter

Range 0+65000 0+65000 h

Active Always active

Address 1716

Function Time elapsed after resetting the supply time counter. See parameters C275/276/277/278)

MO089 Drive Status
Range See Table 130

Active Always active
Address 1739

Function Describes the current condition of the drive.

MO090 Active Alarm
Range See Table 128

See Table 128

Active Always active

Address 1740

Function Alarm tripped at the moment.
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11.10. Data Logger Measurement Menu

This menu displays the status of the types of connections (serial links, Ethernet and modem) supported by ES851 Data
Logger board.

This menu can be viewed only if the Data Logger board is fitted.
See also the [CFG] DATA LOGGER MENU

M100

(line 3) Data Logger Status

0: NOT FITTED
Range : 1: OK not interlocked
2: OK interlocked

Active Active only if R021 = 2: ES851
Address 1336

0: NOT FITTED, ES851 is not installed on the IRIS BLUE drive.

1: OK not interlocked, ES851 is operating independently of the drive where it is installed. To program
ES851, a connection to a computer via the IrisControl software is required, or a special preset set via
display/keypad is required (see the [CFG] DATA LOGGER MENU).

2. OK interlocked, ES851 is ready to be configured even through the display/keypad of the drive
where it is installed.

Function

M100

(Line 4) ES851 Fault (Line 4)

: No alarm
: Parameter save fault

: Log write error

: FBS configuration failure

: RS232 Modbus configuration failure
: RS485 Modbus configuration failure
: TCP/IP stack configuration failure
99: Flash card lacking or inaccessible
100: Invalid stream access

101: TCP/IP socket fault

102: Dial out connection failure

103: Control board clock failure

104: Modem initialization failure

OB WNEFE O

0+6,99+104

Active Active only if R021 = 2: ES851
Address 1340

This indicates a general alarm tripped for ES851. In case an alarm trips, please contact
ENERTRONICA SANTERNO’s CUSTOMER SERVICE and mention the alarm code and name.

Function
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M101 Connection Status

Bit-controlled
measurement

Active Active only if R0O21 = 2: ES851
Address 1338

Range See Table 10

Status of the connections supported by ES851. Note that the COML1 serial link is RS232 by default,
Function whereas COM 2 is RS485 by default.
For more details, please refer to the Programming Guide manual for the Data Logger ES851.

Table 10: Data Logger connection status

Bit n. | Connection Description

: None

: Dial KO

: Connect KO

: Authentication KO

IPCP KO*

: Modem not yet initialized

: Modem init KO

: Modem not configured

: Modem not dial out

16: Connect end (echo time out)
32: Connect end (idle time out)
64: Connect end (term expired)

0-7 Type of modem connection failure

ONODURAWNREO

- No conn.

: Dialing

: Connecting

: Connected

: Attempt finished

: No data exchange
: Data exchanged

8-10 Status of the connection via modem

11 com1

POl O A~NEFLO

12 COM2 : No data exchange

: Data exchanged

13 Ethernet : No connection

. Connection

= O = O

14-15 | Reserved

* Internet Protocol Control Protocol (IPCP): network control protocol for establishing and configuring Internet Protocol
over a Point-to-Point Protocol link. The IPCP configures, enables, and disables the IP protocol modules on both ends of
the point-to-point link.
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M102 e

M103 IP Address

Range 0.0.0.0 + 255.255.255.255
Active Active only if R0O21 = 2: ES851 or R021 = 3 BridgeMini.

Address 1332 + 1333 (LSWord, MSWord)

Indicates the IP address currently used.

AL For more details, please refer to the Programming Guide for the ES851 board or the Bridge Mini

board.

M104 e
M105

Range 0.0.0.0 + 255.255.255.255
Active Active only if R021 = 2: ES851 or R021 = 3 BridgeMini.

Address 1334 + 1335 (LSWord, MSWord)

Subnet Mask

Indicates the subnet mask currently used.

Aol For more details, please refer to the Programming Guide for the ES851 board or the Bridge Mini

board.

M110 Current Time
Range 0 + 2147483647 (0 ~ 7FFFFFFFh)
Active Active only if R021 = 2: ES851 or R021 = 3 BridgeMini.

Address 1965 + 1966 (LSWord, MSWord)

0 + 429496729.4 sec

Function Current time format: HH:MM:SS.

M113 Current Date
Range 0 + 2147483647 (0 + 7TFFFFFFFh)
Active Active only if R021 = 2: ES851 or R021 = 3 BridgeMini.

0 + 429496729.4 sec

Address 1967 + 1968 (LSWord, MSWord)

Function Current date format: YYYY:MM:DD.
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This menu allows checking the functions assigned to the digital inputs.

Table 11: Coding of the functions assigned to the digital inputs

Displayed Iltems

Function Allocated to the Digital Inputs

STOP STOP function

EN-SW ENABLE SW

DISABLE Drive disable

Mvel0 Multispeed 0

Mvell Multispeed 1

Mvel2 Multispeed 2

DCB DC braking

UP Reference increase
DOWN Reference decrease

UD Reset Reset of speed setpoint due to UP/DOWN command
Alarm 1 Auxiliary trip 1

Alarm 2 Auxiliary trip 2

Alarm 3 Auxiliary trip 3

MRmp0 Multiramp 0

SLAVE Selection of Slave Mode
Pid Dis PID Disable

KpdLock Display/keypad unit locked
Var 0 Reference Variation 0

Var 1 Reference Variation 1

Var 2 Reference Variation 2

PID UDR PID Reference Reset due to UP/DOWN commands
LOCAL Selection of Local mode
FireM Fire Mode enable

Src.Sel Reference/command source switch
PID Csl PID control selection
START START function

M2 OK Input for Motor 2 ok

M3 OK Input for Motor 3 ok

M4 OK Input for Motor 4 ok

M5 OK Input for Motor 5 ok

No DryRn Dry Run alarm disable
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11.12. Fault List Menu (Fault List)

Scroll the Fault List Menu to display the codes of the last eight alarms tripped.

Press the SAVE/ENTER key to access the alarm submenu and navigate to each value measured by the drive when the
alarm tripped.

The diagram below shows a navigation example for the Fault List Menu (relating to alarm n.1 in particular). Note that
n.1 is the last alarm tripped and n.8 is the first alarm tripped.

The measurements marked with Mxxx are the same measurements covered in this section.

If the Data Logger ES851 is installed (even the ES851 RTC version only) and parameter R021 Data Logger is set to 2:
ES851, or if the Bridge Mini board is installed and parameter R021 is set to 3: Bridge Mini, the date and time when the
alarm has tripped are displayed instead of the Supply Time (ST) and the Operation Time (OT) respectively.

Navigation example — Fault list menu:
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Table 12: Modbus base addresses in the Fault Lists
. MODBUS Address
Fault List (BASE)
FL1 7712
FL2 7744
FL3 7776
FL4 7808
FL5 7840
FL6 7872
FL7 7904
FL8 7936
Table 13: List of the measurements in the Fault Lists
MODBUS
Measur. Function Range Values Address
(OFFSET)
M090 Active Alarm See Table 128 - 0
. See measurement - 1: LSW
MOS2 | Supply Time description 2: MSW
. . See measurement - 3:LSW
MO054 Operation Time description 4: MSW
M089 Inverter Status See Table 130 - 5
M026 Output Current 0 + 65535 0+6553.5A 6
M004 Motor Speed +32000 +32000 rpm 7
MO002 Speed Reference after Ramps +32000 +32000 rpm 8
MO008 Torque Demand +32000 +32000 Nm 9
M009 Torque Generated by the Motor +32000 +32000 Nm 10
M029 DC-bus Voltage 0 + 1400 0+ 1400 V 11
MO030 Grid Voltage 0 + 1000 0+ 1000V 12
MO064 IGBT Heatsink Temperature +32000 +320.0 °C 13
MO006 Inverter Output Frequency +10000 +1000.0 Hz 14
MO036 Instant Auxiliary Digital Inputs Seedmeagwement ) 15
escription
MO031 Delayed Digital Inputs Seedmeasur_ement . 16
escription
Thermal Image of IGBT Junction o
MO064a Temperature +32000 +320.0 °C 17
. . See measurement -
MO061 Auxiliary Digital Outputs description 18
M028 Output Power 0 + 65535 0 + 6553.5 kW 19
MO56 | Digital Outputs See dmea$“r.eme”t 20
escription
MO062 Ambient Temperature +32000 +320.0 °C 21
M600 Available Motors See measurement ) 22
description
M601 | Motors On See measurement ; 23
description
M602 Slave Motor Setpoint 0 + 10000 0 + 100.00% 24
M603 Master Motor Setpoint 0 + 10000 0 +100.00% 25
Status of the Serial Communications to| See measurement -
M604 s 26
the Slave Motors description
M605 Status of the Multimotor Control See measurement ) 27
description
MO059 AO2 Analog Output +100 +100 % 28
MO060 AO3 Analog Output +100 +100 % 29

To get the Modbus address of a given measurement in a Fault List, sum up the base address to the measurement’s
offset. Example:
The address of measure M058 in Fault List FL6 is as follows:
7872 + 17 = 7889
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11.13. Power Off List Menu (Power Off List)

This menu contains the measurements of some characteristic variables detected at the drive power off, in conjunction
with the alarm (if any) tripped at that moment.

Press the SAVE/ENTER key to access the submenu and navigate to the measurements detected by the drive when the
alarm tripped. Measurements and codes are the same as the ones shown in the Fault List Menu (Fault List).

If the Data Logger ES851 is installed (even the ES851 RTC version only) and parameter R021 Data Logger is set to 2:
ES851, or if the Bridge Mini board is installed and parameter R021 is set to 3: Bridge Mini, the date and time when the
alarm has tripped are displayed instead of the Supply Time (ST) and the Operation Time (OT) respectively.

The diagram below shows a navigation example for the Power Off List.

Navigation example - Power Off List Menu
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Table 14: List of the measurements in the Power Off List
Measure- . Modbus
ment Function Range Value Address
M090 Active Alarm See Table 128 - 5044
. See measurement - 5045: LSW
MO52 Supply Time description 5046: MSW
. . See measurement - 5047: LSW
M054 Operation Time description 5048: MSW
M089 Inverter Status See Table 130 - 5049
M026 Output Current 0 + 65535 0+ 6553.5 A 5050
M004 Motor Speed +32000 +32000 rpm 5051
MO002 Speed Reference after Ramps +32000 +32000 rpm 5052
MO008 Torque Demand +32000 +32000 Nm 5053
MO009 Torque Generated by the Motor +32000 +32000 Nm 5054
M029 DC-bus Voltage 0 + 1400 0+ 1400V 5055
M030 Grid Voltage 0 + 1000 0+ 1000V 5056
MO064 IGBT Heatsink Temperature +32000 +320.0 °C 5057
MO006 Inverter Output Frequency +10000 +1000.0 Hz 5058
M036 Instant Auxiliary Digital Inputs Seedmeagur_ement ) 5059
escription
M031 | Delayed Digital Inputs See dmea.sur.eme”t - 5060
escription
Thermal Image of IGBT Junction o
M064a Temperature +32000 +320.0 °C 5061
M061 Auxiliary Digital Outputs Seedmeasur_ement ) 5062
escription
M028 Output Power 0 + 65535 0 + 6553.5 kW 5063
. See measurement
MO056 Digital Outputs description 5064
M062 Ambient Temperature +32000 +320.0 °C 5065
M600 Available motors See dmea_sur_ement . 5066
escription
M601  |Motors On See measurement - 5067
description
M602 Slave Motors Setpoint 0 + 10000 0 +100.00% 5068
M603 Master Motors Setpoint 0 + 10000 0 + 100.00% 5069
M604 Status of Serial Communications to Slave | See mea_sur_ement - 5070
Motors description
M605 Status of Multimotor Control See measurement . 5071
description
MO059 AO2 Analog Output +100 +100 % 5072
M060 AO3 Analog Output +100 +100 % 5073
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12. [IDP] PRODUCT MENU

12.1. Overview

The Product Menu includes parameter P263 Language, allowing the user to select a dialog language; it also contains
the Fire Mode enabling Password and the following information (read-only) about the product:

Product Name and Type
SW Versions

Serial Number
Manufacturer

12.2. List of Parameters P263 and Fire Mode Enable
Password

Table 15: List of Parameter P263 and Fire Mode Enable Password

Parameter FUNCTION User Level DEFAULT ISP
Address
P263 Language BASIC 1:ENGLISH 863
Fire Mode Enable Password BASIC 0 868
Language
0: ITALIANO 0: DANISH 0: RUSSIAN 0: ITALIANO
1: ENGLISH 1: ENGLISH 1: ENGLISH 1: ENGLISH
2: ESPANOL 2: NORWEGIAN 2: ESPANOL 2: ESPANOL
0+4 3: PORTUGUES 3: FINNISH 3: PORTUGUES 3: PORTUGUES
4: DEUTSCH 4: SWEDISH 4: DEUTSCH 4: FRANCAIS
(F1 version — (F2 version — (F3 version — (F4 version —
standard) on demand) on demand) on demand)
Default 1 1: ENGLISH
Level BASIC
Address 863

Function

The dialog language is factory set to English. Use parameter P263 to choose a different language.
The software implemented in the display/keypad is called MMI (man/machine interface); its version is
displayed in the SW screen of the Product Menu.

The available language set is that of standard version F1.
Versions F2, F3 and F4 are to be explicitly requested at the time when ordering
the drive.

CAUTION
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Product Name and Type

Fan control: bits 0 to 3
Voltage class: bits 4 to 7
Drive size: bits 8 to 15

1593

This screen displays the name of the product (IRIS BLUE) and the type of product (see example
below).

0+ 7 —see Table 19
0+ 1-see Table 17
2 +71—see Table 16

Range

Address

Function

Pr oduc't N a me
I RI1 S B L UE
Ty p e 0020 4 T - - -

The product name (IRIS BLUE) appears in the second line of the display/keypad. The third line shows the voltage class,
the size of the drive and the type of fan control.

In the case shown in the example, the voltage class is 4T (400V), the size of the drive is 0020 and the fan operation is
not controlled by the drive (characters ---).

The numbers corresponding to the different models of the IRIS BLUE Drive are given in the table below:

Table 16: Indexes corresponding to the different models (sizes) of the IRIS BLUE Drive

Index Model Index Model Index Model Index Model
2 0005 17 0020 36 0060 51 0130
4 0007 20 0023 37 0061 53 0150
5 0008 22 0025 39 0067 54 0151
6 0009 23 0030 40 0068 55 0162
7 0010 25 0033 42 0074 56 0163
8 0011 26 0034 43 0075 59 0178
10 0013 28 0036 45 0086 61 0180
11 0014 29 0037 46 0087 65 0202
12 0015 31 0040 48 0112 67 0217
13 0016 32 0041 49 0113 71 0260
14 0017 34 0049 50 0129

Table 17: Voltage classes

Index Class
0 2T
1 4T
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The type of fan control is marked by 3 characters:

Table 18: Fan control modes

Character Description
F The fan activation is controlled by the inverter.
S The fan operation is correct: when a fan fault is detected, the relevant alarm trips.
N A NTC sensor is fitted, that acquires the heatsink temperature. The fan activation threshold is set
in parameter C264.

Table 19: Coding for fan activation

Code Symbol Fan control | Fan status NTC
0 No No No
1 -S- No Yes No
2 F-- Yes No No
3 FS- Yes Yes No
4 --N No No Yes
5 -SN No Yes Yes
6 F-N Yes No Yes
7 FSN Yes Yes Yes

SW Versions

Range 0 + 65535 0 + 65.535

Texas: 475
Address MMI: 1489
Motorola: 1487

This screen displays the SW versions implemented on the IRIS BLUE drive:

Function Texas — SW version of the Texas DSP
MMI — SW version of the display/keypad
Motorola — SW version of the Motorola microprocessor

Maximum Output Frequency
Range 0+999
Address 3327

Function This screen displays the maximum allowable output frequency (Hz) for the drive.
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Serial Number

Range

Address

Function

0 + 9999999 0 + 9999999

1827-1828 (LSWord, MSWord)

This is the serial number of the drive. The serial number is required when contacting ENERTRONICA
SANTERNO’s CUSTOMER SERVICE in order to activate the Fire Mode.
This measurement is expressed in 32 bits divided into two 16-bit words: the low part and the high part.

Fire Mode Enable Password

Range
Default
Level
Address

Function

0 +9999

0 0

BASIC

868

To enable the Fire Mode, please contact ENERTRONICA SANTERNO’s CUSTOMER SERVICE and
give the Serial Number of the drive where the Fire Mode is to be activated. Enter the password given
by the Customer Service.

A CAUTION The Fire Mode Enable Password is set to 0 when the Restore Default is performed.

Manufacturer

The name of Enertronica Santerno is displayed followed by Enertronica Santerno’s website
santerno.com.

You can also send a Modbus query message to read the product ID.

Product ID

Function

1+ 65535 1+ 65535

476

You can read the product ID from address 476. The eight high bits give the first character of the ID, the
eight low bits give the second character of the product I.

ES. for IB (IRIS BLUE):

MODBUS value from the address 476: 18754d — 0x4942H

49H > ‘I Character

42H - ‘B’ Character
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13. [PAR] PASSWORD AND USER LEVEL MENU

13.1. Overview

The Password and User Level menu allows changing the programming parameters and sets their visibility.

e PO000 enables parameter modification
e PO0O01 sets the user level
e P002 allows to change the password set in PO00
e PO003 conditions required to change C parameters
13.2. List of Parameters P000 to P0O03
Table 20: List of Parameters PO00 to PO03
MODBUS
Parameter FUNCTION User Level DEFAULT VALUE P -
P000 Write enable BASIC 00001 513
PO01 Programming level BASIC 0:[Basic] 514
P002 Write enable password ENGINEERING 00001 510
pooz | Conditions required to change C ADVANCED | Stand by + Fluxing 500
parameters

Factory setting is PO00 = 1 (parameter write is enabled). To access parameter PO0O allowing parameter write, access
the Password and User Level Menu from the Parameters Menu.

P0O0O Write Enable
Range 00000432767 00000: [No] +32767
Default 00001 00001

Level BASIC

Cannot be accessed via serial link.
Parameter write via serial link is always enabled.

Address

Set the correct value in PO0O to enable parameter write.
Function The default password for PO0O0 is 00001.
You can enter a custom password in PO02.
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P0O0O1 User Level

0: Basic
Range 0+2 1: Advanced
2: Engineering

Default 0 0: Basic
Level BASIC
Address 514

The inverter programming parameters are grouped by access levels based on their functions (more or
less complex functions).

Some menus, or some parts of menus, are not displayed when a given access level is selected.
When the BASIC access level is selected once the inverter parameterization is correct, navigation is
easier, as only frequently accessed parameters are displayed.

The User Level is stated for each parameter.

Function

[20]0) Password for Write Enable
Range 00001 + 32767

Default 00001
Level ENGINEERING

Address 510

00001 + 32767

Once write is enabled after entering the correct password in PO0O, you can use parameter PO02 to
enter a custom password.

Function

CAUTION The new password allowing parameter write is the value entered in PO02.
Note it down and keep it handy!

P003 Conditions for C Parameter Modifications
Range 0+1 0:[Stand By only] + 1:[StandBy+Fluxing]

Default 1 1:[StandBy+Fluxing]
Level ADVANCED
Address 509

Factory setting allows C parameters to be programmed even when the inverter is enabled. However,
the motor must be stopped. If P003=0: [Stand-by only], C parameters can be changed only when the
inverter is disabled.

This parameter also affects the behaviour of the digital inputs for LOC/REM and motor selection:
when those inputs change, they produce their effect only when C parameters are allowed to be
changed, according to the value in PO03.

Function

If POO3 = 1:[StandBy+Fluxing] when changing a C parameter, the drive automatically

A CAUTION disables (stops modulating) and the motor starts idling.

If C010 = 0: IFD [Voltage/Frequency], C parameters may be set up when the ENABLE-

NOTE A and ENABLE-B inputs are active and the motor is stopped independently of PO03.
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14. [PAR] DISPLAY/KEYPAD MENU

14.1. Overview

NOTE It is recommended that the “Operating and Remoting the Keypad” section in the Motor Drives
Accessories — User Manual.

The Display/Keypad Menu contains programming parameters to do the following:
=  Set the navigation mode within the drive menus;

Select the Root Page;

Select measurements from the Root Page and the Keypad Page;

Select the type of Keypad Page displayed in Local mode;

Set the custom units of measurement for analog inputs AIN1 and AIN2

Set custom PID units of measurement;

Disable the LOC/REM key in the keypad.

The Root Page, the Keypad Page and Local mode are detailed in the following sections.

14.2. Status Page

I NV ERTER O K
- + 1500 0O 0r pm
- + 0. 0O0Tr pm
M E A P A R CFJ[ I DP]

The Root page is factory-set as the startup page to be displayed when the drive is turned on.
You can access the four main menus only from the root page:
MEA — Measurements;
& NOTE PAR — Programming parameters;
CF — Configuration parameters;
IDP — Product identification.

Line 1 on this page displays the drive operating status (see the description of parameter M089).

Lines 2 and 3 display two measurements which may be selected with parameters P268, P268a. These
measurements can be scaled through parameters P268y and P268z.

Line 4 displays the four main menus of the drive. The selected menu is displayed in square brackets: use the A and V¥
keys to select a different menu. Press the SAVE/ENTER key to access the selected menu.
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14.3. Keypad Page and Local Mode

Keypad

- + 0 0 Hz

- + 0 0 A

- + 0. 0O0Tr pm

R e f + 1500. 00r pm
Keypad Help

- MO O 6 Mot . Fr e q.

>MO0 2 6 I ( RMS) Ou 't

- MO 0 4 Mot or Spd

R e f + 1500 0 0r pm

To access the Keypad pages, press the MENU key from the Root Page or press the LOC/REM key after selecting the
Local mode.

The measurements displayed on the Keypad page can be set up through parameters P268b to P268e. Press the
SAVE/ENTER key to display the Keypad Help page for a few seconds; this page describes the measurements displayed.

once the Keypad Page is displayed. Hold down the ESC key for a few seconds to resume

If parameter P264b (Navigation mode via MENU key) is set to Operator, navigation is locked
NOTE
navigation.

The following Keypad Pages are available:

Measurements only— four lines displaying measures only

Speed — line 4 shows the speed reference, that can be changed with the A and V¥ keys
PID — line 4 shows the PID reference, that can be changed with the A and V¥ keys.

If the Local Mode is NOT selected, pressing the MENU key allows viewing only the pages containing the references sent
via keypad (see the [CFG] CONTROL METHOD MENU and [CFG] PID CONFIGURATION MENU).

LOCAL MODE

In LOCAL mode (the L-CMD and L-REF LEDs come on when the Local mode is active), only the commands and
references sent via keypad are enabled, while any other control source or reference source is disabled (see the [CFG]
CONTROL METHOD MENU, [CFG] DIGITAL INPUTS MENU and [PAR] INPUTS FOR REFERENCES MENU). The
keypad page displayed when the LOC/REM key is pressed depends on the setting of parameter P266 (Type of Keypad
Page in Local Mode):

P266 = Measurements Only — Page containing 4 preset measurements; no reference can be changed.

P266 = Ref.Activated — Line 4 in the Keypad Page enables changing the drive reference: the speed reference if a
speed control is activated (“Ref” displayed), the torque reference if a torque control is activated (“TRef” displayed). If the
drive reference is the PID output (C294 PID Action = 1:[Reference]), the PID reference is given (“PRef” displayed).

Use the A and V¥ keys to change the reference displayed in line 4 on the Keypad Page.

P266 = Ref.Activated+Spd — To be used only when the drive reference depends on the PID output when a speed
control is used (C294 PID Action = 1:[Reference]). When the LOC/REM key is pressed for the first time, “PRef” is
displayed in line 4 and the PID reference may be adjusted; when the LOC/REM key is pressed twice, the PID is disabled
and the speed reference can be changed (“Ref” displayed).

Use the A and V¥ keys to change the reference shown in line 4 on the Keypad Page.
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14.4. List of Parameters P264 to P269b
Table 21: List of Parameters P264 to P269b
Parameter FUNCTION User Level DEFAULT VALUE LIID LS
Address
P264 Navigation mode ADVANCED 0:[A MENUJ] 864
P264a Circular navigation ADVANCED 1:[SI] 865
P264b Navigation mode with the MENU key ADVANCED 0:[STANDARD] 512
P265 Root page ADVANCED 0:[STATUS] 866
P266 Type of Keypad page in Local Mode ADVANCED 1:[Ref.Active] 511
P266d Preset AIN1 units of measurement ENGINEERING 0:[Disable] 968
P266e Minimum value of custom measurement ENGINEERING 0% 976
from AIN1
P266f Maximum value of custom measurement ENGINEERING 100.0 % 977
from AIN1
P266g Preset AIN2 units of measurements ENGINEERING 0:[Disable] 969
P266h Minimum value of custom measurement ENGINEERING 0% 978
from AIN2
P266i Maximum value of custom measurement ENGINEERING 100.0 % 979
from AIN2
P267 Preset PID units of measurement ENGINEERING 0:[Disable] 867
P267a Custom PID units of measurement ENGINEERING [%0] 1851
P267b Preset PID2 units of measurement ENGINEERING 0:[Disable] 861
P267c Custom PID2 units of measurement ENGINEERING [%] 1865
P268 Measurement n.1 on Status page ADVANCED MO004 Motor Spd not accessible
P268a Measurement n.2 on Status page ADVANCED MO0O0O Speed Ref. not accessible
P268b Measurement n.1 on Keypad page ADVANCED MO006 Mot.Freq. not accessible
P268c Measurement n.2 on Keypad page ADVANCED MOCZL?NI\éIr?ttor not accessible
P268d Measurement n.3 on Keypad page ADVANCED MO004 Motor Spd not accessible
P268e Measurement n.4 on Keypad page ADVANCED MOO00 Speed Ref. not accessible
P269 Disable the LOC/REM key ENGINEERING [NO] 869
P269b ESC key to restore previous value ENGINEERING [NO] 1051
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P264 Navigation Mode
0: By Menu

Range 0+2 1: Changed Pars Only
2: Linear

Default 0 0: By Menu

Level ADVANCED
Address 864

Navigation by menu is factory-set and is activated whenever the IRIS BLUE drive is powered on.

Set P264=1:[Changed Pars Only] to navigate only through the parameters whose default values have
been changed.

In that case, linear navigation becomes active: only the parameters that have been changed are
displayed in sequence. Press the A and V¥ keys to go to a different parameter. Navigation is slower if
only few parameters have been changed.

Set P264=2:[Linear] to display parameters in sequence using the A and V¥ keys. If Linear navigation
is selected, parameters are no longer divided into menus and submenus.

Function

NOTE This parameter cannot be saved. Navigation by menu is restored whenever the drive is
powered on.

Circular Navigation

_ 0: [NOJ
0+1 1: [YES]
1 1: [YES]

ADVANCED
865

Parameter P264a is factory set to 1:[YES]. This means that “wrap” navigation is activated: navigation
starts from the first page of the selected menu. Press A to go to the next page. When the last page is
displayed, press A again to return to the first page of the selected menu.

From the first page of the selected menu, press V¥ to go to the last page of the active menu.

If P264a=0: [NO], when the last page of the active menu is displayed, the A key is disabled; you can
only view the previous pages—up to the first page of the active menu—by pressing the V¥ key.

Function
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P264b

Range

Default
Level
Address

Function

P265

Range
Default

Level
Address

Function

Navigation Mode with the MENU Key

0: [STANDARD]
1: [OPERATOR]

0 0: [STANDARD]

ADVANCED

512

Press the MENU key from any parameter to go to the access page of the menu containing that
parameter; press the MENU key again to go to the Root page; press the MENU key again to go to the
Keypad page.

If factory setting is active (P264b=0: [STANDARD]) press the MENU key from the Keypad page to go
to the Root page, then to the starting parameter. If P264b=1: [OPERATOR], navigation is locked once
the Keypad Page is displayed. Hold down the ESC key for a few seconds to resume navigation. This
prevents inexpert users from navigating through the parameters stored to the keypad. If the Keypad
page is preset as the startup page (P265=1: [Measurements]) and P264b=1:[OPERATOR], navigation
is always locked.

Root Page
0: [Status]
0+3 1: [Measurements]
’ 2: [Keypad]
3: [Start Up]
3 3: [Start Up]
ADVANCED
866

P265 sets the page to be displayed when the drive is turned on.

P265 = 0: The Root page is the startup page.

P265 = 1: The Keypad Page displaying 4 measurements only is the startup page.
P265 = 2: The Keypad page displaying a reference in line 4 is the startup page.
P265 = 3: The START-UP MENU is the one in the START-UP MENU.
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P266

Range

Default
Level
Address

Function

P266d/g

Range

Default
Level
Address

Function

P266e/h
Range
Default
Level
Address

Function

Type of Keypad Page in Local Mode

0: [Measurements only]

0+2 1: [Ref.Activated]
2: [Ref.Activated+Speed]
1 1: [Ref.Activated]

ADVANCED

511

P266 sets the type of keypad page to be displayed in Local mode.

If P266 = 0: [Measurements Only] in Local mode, the reference cannot be changed.

If P266 = 1: [Ref.Activated] in Local mode, the Keypad page containing the activated reference is
displayed; for example, if a speed control is active, the Keypad page displayed in Local mode shows
the speed in line 4. Use the A and V keys to change the speed reference.

If a speed control is active and the drive reference is the PID output (C294 PID Action = 1:
[Reference]), when in Local mode, you should disable the PID regulator and send a speed reference
from keypad (to do so, set P266 = 2: [Ref.Activated+Speed]).

When pressing the LOC/REM key to enter the Local mode, the Keypad page containing the PID
reference is displayed. Use the A and V¥ keys to change the PID reference.

Press the LOC/REM key once again (when the drive is disabled) to disable the PID control. The
Keypad page containing the speed reference is displayed. Use the A and V¥ keys to change the
speed reference.

Preset AIN1/AIN2 Units of Measurement

0-+39 See Table 22

0 0: [Disable]

ENGINEERING

968/969

Unit of measurement to be displayed for MO38u/M039u.

It is useful to allocate a physical meaning of a given range to the electrical measurement on the
analog input.

The range is defined by parameters P266e/f for AIN1 and P266h/i for AIN2.

A typical example is a pressure sensor on an analog input, but the pressure PID is not to be (or may
not be) activated by reading out its feedback measurement, rather a pressure measurement is to be
used, that is always active independently of the operating conditions.

Minimum Value of Custom Measurement from AIN1/AIN2
~32000 = +32000 +3200.0

0 0.0

ENGINEERING

976 /978

Physical value allocated to P0O56/P061 (value over AIN1/AIN2 generating a minimum value).
This is a read-only parameter only affecting measurement M038u for AIN1 or MO39u for AIN2.
Its interpretation is based on parameters P266d/P266g.
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P266f/i

Range

Maximum Value of Custom Measurement from AIN1/AIN2
—-32000 + +32000 +3200.0

Default

1000 100.0

Level

ENGINEERING

Address

9771979

Function

Physical value allocated to P057/P062 (value over AIN1/AIN2 generating a maximum value).
This is a read-only parameter only affecting measurement M038u for AIN1 or MO39u for AIN2.
Its interpretation is based on parameters P266d/P266g.

P267/
P267b

Range

Preset PID/PID2 Units of Measurement

0=+39 See Table 22

Default

0 0: [Disable]

Level

ENGINEERING

Address

867 /861

Function

The PID/PID2 reference and PID/PID2 feedback are expressed as a percentage of measurements
MO019, M020, M019a, M020a.

Parameters P257/P457 allow setting a gain value to “scale” the PID reference and PID feedback and
to obtain the following measurements:

MO023 = P257 * M019; M024 = P257 * M020;

MO023a = P457 * M019a; M024a = P457 * M020a

which are properly scaled. Parameters P267/P267b (see coding of P267/P267b) sets the unit of
measure for the measures above; the unit of measure can also be entered in parameter P267a/P267c¢
(only if P267/P267b = 0O: [Disable)).

Example: the PID reference is 100%; M019 = 100% if P257 = 0.04 and P267 = 1: [bars], the scaled
measurement for the PID reference is - M023 = 4.00 bars.
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Table 22: Preset PID Units of Measurement

Ui List Display Unit of measurement | List Uit @
measurement measurement
Custom

(for PID only, see | O: Disable - m 18:'m m
P267alc)

bar 1: bar bar ft 19: ft ft
mbar 2: mbar mbar m/s 20: m/s m/s
atm 3:atm atm ft/s 21: ft/s ft/s
Pa 4. Pa Pa rpm 22: rpm rpm
kPa 5: kPa kPa galls 23: GPS GPS
PSI 6: PSI PSI gal/min 24;: GPM GPM
m®/s 7: m3/s m3/s gal/h 25: GPH GPH
m®/min 8: m3/m m3/m ft®/s 26: CFS CFS
m3/h 9: m3/h m3/h ft3/min 27. CFM CFM
I's 10: /s I/s ft¥/h 28: CFH CFH
I/min 11:1/m I/m A 29: A A

I/h 12:1/h I/h Vv 30: VvV \Y

° 13:° ° W 31w W
°C 14: °C °C kw 32: kW kw
°F 15: °F °F kVA 35: kVA kVA
Nm 16: Nm Nm ft-Ibs 36: ftLb ftLb
kgm 17: kgm kgm Polished Rod Speed 37: PRS PRS
m 18: m m Polished Rod Torque 38: PRT PRT
ft 19: ft ft stroke/min 39: SPM SPM

P267al/

Custom PID/PID2 Units of Measurement

P267c

ASCII 0x20 = blank
ASCII Ox8A =1

ASCII 0x5D = [
ASCII 0x25 = %
ASCII 0x5B =]
= [%]
(32-bit data item)
Characters have an 8-bit ASCIl coding; there are N.3
characters, 8-bit each, starting from the least significant bit.
Bit 24 is always to be set to 1.

Range 0x20 + Ox8A (every byte)

Default 0x015D255B

Level ENGINEERING

Address 1851/1865

Parameter P267a/P267c is active only if P267/P267b = O:[Disable] and it relates to the unit of
measurement actually displayed in M023, M024, M023a, M024a. This parameter allows setting a 3-
character string to display the units of measurement for the PID Measurements: M023, M024, M023a,
Function M024a.

Press the SAVE/ENTER key to edit each character: when a flashing cursor appears on the left of
each character, press A and V¥ to scroll all the characters displayed. Press the ESC key to go to the
next character. Press SAVE/ENTER to store the new parameter value.

& NOTE  See also parameter P257/P457 in the [PAR] PID PARAMETERS MENU.
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P268 /
P268a

Range MO000 + M027a (See [MEA] MEASUREMENTS MENU and Table 24)

Measurement n.1 (n.2) on Root Page

P268 — M004 Motor Spd
P268a — MO0O00 Speed Ref.

Level ADVANCED
Address Cannot be accessed via serial link.

Default

Function These two parameters allow selecting two measurements to be displayed on the Root Page.

P268b /
P268c /
P268d /
P268e

Range MO000 + M027a (See [MEA] MEASUREMENTS MENU and Table 24)

Measurement n.1 (n.2, n.3, n.4) on Keypad Page

P268b — M006 Mot.Freq.
P268c — MO026 Motor Current
P268d —» M004 Motor Spd
P268e —» MO000 Speed Ref.

Level ADVANCED
Address Cannot be accessed via serial link.

Default

Function These four parameters allow selecting four measurements to be displayed on the Keypad Pages.

NOTE Measurement n. 4 is available from the measurement Keypad page only. On the other pages, it
will be replaced with the reference/feedback/active limit in that page.
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Table 23: List of the programmable measurements in P268, P268a, P268b, P268c, P268d, P268e

Multimotor Control Measurements MO036 Aux. Dig.IN

M600 AvailMotor
M601 Work.Motor
M602 Setslave
M603 Setmaster
M604 Ser.Comm.
M605 Oper.Mode
M606 SysPwReq
M607 SysPwMastr
M608 SysPwSlave
M609 PowerMastr
MO038u AINluser
MO0O39u AIN2user
M700 H20DigOUT
M701 DryRThresh
Iris Blue Measurements
MO0O00 Speed Ref
MO002 Ramp Out
MO004 Motor Speed
MO006 Mot.Freq.
MO008 Torg.Demand
MO09 Torq.Out
MO011 Torqg.Dem.%
M012 Torqg.Out %
MO017 Flux Ref
M018 PID Ref %
M019 PID RmpOut %
M020 PID Fbk %
M021 PID Err %
M022 PID Out %
M023 PID Ref
M024 PID Fbk
MO056a Virtual Dig.Out
MO026 Mot.Current
M027 Out Volt
MO028 Power Out
M029 Vbus-DC
MO030 V Mains
MO031 Delay.Dig.IN
MO032 Istant.Dig.IN
MO033 Term. Dig.IN
MO034 Ser. Dig.IN
MO035 Fbus. Dig.IN

MO037 Analog In REF
MO038 Analog In AIN1
MO39 Analog In AIN2
MO040 Ser.SpdRef
M042 Fbus.SpdRef
M044 Ser.TrgLimRef
MO045 Fbus.TrgLimRef
MO046 SerPID Ref
MO047 FbusPID Ref
MO048 SerPID Fbk
MO049 FbusPID Fbk
MO056 Digital Out
MO57 Freq.Out
MO058 Analog Out AO1
MO059 Analog Out AO2
M060 Analog Out AO3
M061 Aux. Dig.OUT
M062 Amb.Temp.
MO036a Aux.Ser. Dig.IN
MO064 Hts.Temp.
MO065 OT Counter
MO066 ST Counter
M036b Aux.FBus. Dig.IN
MO022a PID2 Out %
MO069 PT100 Temp.1
MO070 PT100 Temp.2
MO71 PT100 Temp.3
MO072 PT100 Temp.4
M028a Energy (low)
MO026a 12t %
MO039a Analog In XAIN4
MO039b Analog In XAIN5
MO018a PID2 Ref %
M019a PID2 RmpOut %
MO020a PID2 Fbk %
MO021a PID2 Err %
M023a PID2 Ref
MO024a PID2 Fbk
MO090 Alarm
MO056b Timed Flags TFL
MO027a Power Factor
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P269 Disable LOC/REM Key

Range 0+1 0:[NO]J - 1:[YES]

Default 0 0:[NO]

Level ENGINEERING

Address 869
Function This parameter allows disabling the LOC/REM.

P269b ESC Key to Restore Previous Value
Range 0+1 0:[No] - L:[YES]
Default 0 0:[No]

Level ENGINEERING

Address 1051

Effect of pressing the ESC key when changing a parameter after pressing SAVE/ENTER:

P269b = 0:[No] — press ESC to confirm the parameter value, which is not stored non-volatile
memory (the previous value will be restored when the drive is next powered on).

P269b = 1:[YES] — press ESC to restore the previous value.

In both cases, press SAVE/ENTER to confirm the new parameter value and store it to non-volatile
memory (the new value is still effective when the drive is next powered on).

Function
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15. [PAR] RAMPS MENU

15.1. Overview

An acceleration/deceleration ramp is a function allowing linear variations of the motor speed.

The ramp time is the time the motor takes to reach its max. speed when it starts from zero speed (or the time the motor
takes to reach 0 speed when decelerating).

Two pairs of programmable values are available. Each pair defines the motor acceleration time and deceleration time.
The unit of measurement of the basic time period is assigned to each pair of values.

For Fire Mode operation, two separate parameters with acceleration ramp time and deceleration ramp time are available.
From the Ramps menu, you can set quick initial acceleration ramps and final deceleration ramps specific to applications
including pumps or compressors.

Those ramps allow quickly overriding critical working points and are dependent on the threshold set in P020. When
accelerating and speed is lower than the threshold set in P020, ramp P018 is adopted, while when decelerating and
speed is lower than the threshold set in P020, ramp P019 is adopted. Consequently, the pair of active ramps during
normal operation is considered only when speed exceeds the threshold set in P020.

15.1.1. DESCRIPTION OF THE SPEED RAMPS

The two active ramps depend on the logic status of the digital input parametrized in C167.
Parameter P014 enables setting a wider time range.

P009 Ramp Up Time 1

P010 Ramp Down Time 1

P012 Ramp Up Time 2

P013 Ramp Down Time 2

P014 Unit of Measurement for Ramp Times 1 and 2

The set ramp time corresponds to the time the speed reference takes to reach the max. speed (from 0 rpm) as an
absolute value between min. speed and max. speed of the selected motor (C028 and C029 for motor 1, and so on). The
time unit of measurement may have the following values:

0—->0.01s
1-501s
2>1s
3—510s

The programmable range may be 0s — 327000s.

Example of a speed ramp:

Table 24: Example of a speed ramp

P014 Range P009 — P010
Value Coding | Min Max
0 0.01s 0 327.00 s
1 0.1s 0 3270.0s
2 ls 0 32700 s
3 10s 0 327000 s

The factory setting of the unit of measurement is 0.1 s; the ramp time is 10 sec.
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15.2. List of Parameters P009 to P033
Table 25: List of Parameters P009 to P033

Parameter FUNCTION User Level DEFAULT VALUE l\,gg(lj)rigss
P0O09 Speed ramp 1: acceleration time BASIC See Table 78 609
PO10 Speed ramp 1: deceleration time BASIC See Table 78 610
P012 Speed ramp 2: acceleration time ADVANCED See Table 78 646
P013 Speed ramp 2: deceleration time ADVANCED See Table 78 647
P014 i%‘;esig]"gﬁtl and 2: time unit of ADVANCED See Table 78 614
PO18 Initial acceleration time BASIC 1.00s 618
PO19 Final deceleration time BASIC 1.00s 619
P020 Speed threshold for initial and final ramps BASIC 50.0% 670
P032 Fire Mode Ramp: acceleration time ENGINEERING See Table 78 648
P033 Fire Mode Ramp: deceleration time ENGINEERING See Table 78 649
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P0O09 Speed Ramp 1: Acceleration Time

0+327.00s if P014=0 —» 0.01 s
0+3270.0s ifP0O14=1 > 0.1s
0+32700s ifP014=2—1s
0+ 327000 s if P014=3 —» 10 s

Range 0+ 32700

Default See Table 78
Level BASIC
Address 609

Determines the time the reference takes to go from 0 rpm to the max. preset speed (considering the
Function max. value between absolute values for max. speed and min. speed set for the connected motor).
If the quick ramps are adopted (P020>0), ramp P018 will activate first.

P0O10 Speed Ramp 1: Deceleration Time

0 +327.00 s if P014=0 - 0.01 s
0+3270.0s ifP0O14=1 - 0.1s
0+32700s ifP014=2—1s

0 + 327000 s if P014=3 —» 10 s

Range

Default See Table 78

Level BASIC
Address 610

Determines the time the reference takes to go from the max. preset speed (considering the max. value
Function between absolute values for max. speed and min. speed set for the connected motor) to zero rpm.
If the quick ramps are adopted (P020>0), ramp P018 will activate first.

P0O12 Speed Ramp 2: Acceleration Time

0+327.00s if P014=0—> 0.01 s
0+3270.0s ifP014=1—>0.1s
0+32700s ifP014=2 > 1s

0 + 327000 s if P014=3 —» 10 s

Range 0+ 32700

Default See Table 78
Level ADVANCED
Address 646

Function Same as ramp 1 (see P009).

NOTE Values for ramp 2 can be applied to the reference provided that multiramp digital inputs are
set up and that ramp 2 is selected (see the [CFG] DIGITAL INPUTS MENU).
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PO13 Speed Ramp 2: Deceleration Time

0+327.00 s if P014=0 - 0.01 s
0+3270.0s ifP014=1 > 0.1s
0+32700s ifP014=2—>1s
0+ 327000 s if P014=3 - 10 s

Range

Default See Table 78
Level ADVANCED
Address 647

Function Same as ramp 1 (see P010).

NOTE Values for ramp 2 can be applied to the reference provided that multiramp digital inputs are
set up and that ramp 2 is selected (see the [CFG] DIGITAL INPUTS MENU).

P014 Speed Ramps 1 and 2: Time Unit of Measurement

0—->0.01s
1-50.1s
2—>1s
3-510s

Range 0+3

Default See Table 78
Level ADVANCED
Address 614

Defines the unit of measurement for the time periods for speed ramp 1 (P0O09 and P010), for speed
ramp 2 (P012 and P013), and for ramps in Fire Mode (P032 and P033). The allowable programmable
range may be extended from 0 s to 327000s.

Function E.g.

P014=1 then P0O09=100; this means PO09 =100x 0.1s=10s

P014=0 then P009=100; this means PO09 =100x 0.01s=1s

P014=3 then P009=100; this means P009 = 100 x 10 s = 1000 s

P0O18 Initial Acceleration Ramp
Range 0+ 32700 0+327.00s
Default 100 1.00s

Level BASIC

Address 618

Defines the time taken from the reference to go from zero rpm to the value corresponding to the speed
threshold set in P020.

Once the speed threshold in P020 is exceeded, the active acceleration ramp for normal operation
(PO09 or P012) is adopted.

Function
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P019 Final Deceleration Time
Range 0+ 32700 0+327.00s
Default 100 1.00s

Level BASIC

Address 619

Defines the time taken from the reference to drop from P020 to zero rpm.
Function While decelerating, once the threshold in P020 has been exceeded, the ramp defined in this
parameter is adopted instead of the ramp set in P0O10 or P013 (normal operation ramp).

P020 Speed Threshold for Initial and Final Ramps

Range 0 + 1500 0 + 150.0 %fnom
Default 500 50.0 %fnom

Level BASIC
Address 670

Defines the speed threshold below which, while accelerating, ramp P018 is adopted and, while
decelerating, ramp P019 is adopted.

Function For values not ranging between the ranges above, acc./dec. ramps P009/P010 or P012/P013 will be
adopted.

This value is expressed as a percentage of the motor rated frequency (C015).

P032 Acceleration Ramp in Fire Mode

0+327.00s if P014=0— 0.01 s
0+3270.0s ifP014=1—>0.1s
0+32700s ifP014=2—>1s
0+ 327000 s if P014=3 > 10 s

Range 0+ 32700

Default See Table 78
Level ENGINEERING
Address 648

Function Ramp adopted to accelerate the motor in Fire Mode.

P033 Deceleration Ramp in Fire Mode

0+327.00s if P014=0—> 0.01 s
0+3270.0s ifP014=1—>0.1s
0+32700s ifPO14=2—>1s
0+ 327000 s if P014=3 > 10 s

Range 0+ 32700

Default See Table 78
Level ENGINEERING
Address 649

Function Ramp adopted to decelerate the motor Fire Mode.

98/473



’ ENERTRONICA
PROGRAMMING GUIDE é SANTERNO IRIS BLUE

16. [PAR] INPUTS FOR REFERENCES MENU

16.1. Processing Speed/Torgue References

The “main reference” is the value at constant rpm for the controlled physical variable required by the drive.

This reference is acquired by the drive only if the START command is active and the drive is RUNNING, otherwise it is
ignored.

The main reference is the reference at constant rpm: when the drive is RUNNING, it will increment the set-point which
will reach the main reference with a ramp (see the [PAR] RAMPS MENU).

The setup of the main reference is based on a number of parameters included in several menus:

Table 26: Parameters used for references

Parameters Menus Description of the Menu content
Scaling parameters for references sent from analog inputs REF, AIN1, AIN2.
P050 + P069 References Parameters for changes made using the UP and DOWN keys.

Parameter for drive disable in case of reference at min. value.

References from
option board

P080 + P090 Multispeed

P390 + P399 Scaling parameters for references sent from analog inputs XAIN4, XAINS.

Parameters setting preset multispeed values to be selected through digital

inputs.
P105 + P108 Prohibit speed Parameters setting prohibit speed values.
C143 + C146 Control method Parameters setting the reference source.
gg%é cozs, Motor configuration | Parameters setting the minimum and maximum speed.

Parameters setting the minimum and maximum torque with motor Torque

C047, C048 Motor limit
control.

Figure 4 shows the block diagrams illustrating how the speed references are processed. Menus and parameters used
are also stated.
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Speed Reference computing

Saturation

| ¢ - Saturation Saturation Saturation Prohibit
nput for ontro . rohibi
Reference Method Multispeed Speed
P050 : P0O64 C143, C144, . ;
P390 : P399 P C145, C146 P mg P°8°-P°9°|-b B = B > (= P105P108 mp| —r>m
A A
Scaling 4 4 A

Motor Control

C011, C028, C029
P067 : P069

(o]
N
(e}
o
8
(7)) UP DOWN

Up Down Variation

Figure 4: Speed Reference computing
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16.2. Scaling Analog Inputs REF, AIN1, AIN2

& NOTE Please refer to the IRIS BLUE — Installation Guide for hardware details about analog inputs.

Three analog inputs are available: REF, AIN1, AIN2.

They can be voltage inputs or current inputs (switching is made possible through hardware Dip—Switch SW1 and
software parameters) and are bipolar analog inputs (—10V + +10V or —20mA + +20mA).

REF input is single—ended; AIN1 and AINZ2 inputs are differential inputs.

Factory setting is as follows: the main speed reference is given by REF analog input, OV + +10V mode; the max. speed
and min. speed are C028=1500 rpm and C029=0 rpm respectively.

For the 3 analog inputs, parameters P050 + P064 allow setting the type of signal to be acquired, offset compensation (if
any), scaling to obtain a speed reference the signal filtering time constant.

Parameter P053 sets the offset of the input analog signal (if PO53=0 offset is zero), while parameter P054 defines the
filtering time constant (factory setting: P054 = 5ms).

Type of input: for each analog input, DIP-Switch SW1 allows setting the acquisition method of the input signal: voltage
signal or current signal.

The voltage signal can be bipolar (-10V =+ +10V) or unipolar (0V + +10V).

The current signal can be bipolar (-20mA + +20mA), unipolar (OmA + +20mA) or can have a minimum offset (4mA =+
20mA).

The user will set each analog input mode in parameters P050, P055, P0O60.

Table 27: Analog Input Hardware Mode

Type /

Terminals Name Type Dip—Switch Parameter
Single-ended REE +10V Input SW1-1 off =
input/ 1,2 0-20mA Input SW1-1 on 050
Differential input / =10V Input SW1-2 off
5,6 AINL 0-20mA Input SW1-2 on POS5
. . +10V Input SW1-3 off, SW1-4 5 off
D'ﬁere”;'g' nput’ | A2 0—20mA Input SW1-3 on, SW1-4 5 off P00
’ PTC Input SW1-3 off, SW1-4 5 on See note
If AIN2 input is configured as PTC, refer to the [CFG] MOTOR THERMAL PROTECTION
NOTE .
MENU or select the proper parameters. Its measurements are no longer valid.
iii NOTE Configurations different from the ones stated in the table above are not allowed.
CAUTION For each analog input (REF, AIN1, AIN2), make sure that the “mode” parameter setting
(P050, P055, P060) matches with the setting of the relevant SW1 Dip—Switches.

Scaling is obtained by setting the parameters relating to the linear function for the conversion from the value read by
the analog input to the corresponding speed/torque reference value.

The conversion function is a straight line passing through 2 points in Cartesian coordinates having the values read
by the analog input in the X-axis, and the speed/torque reference values multiplied by the reference percentage
parameters in the Y-axis.

Each point is detected through its two coordinates.

The ordinates of the two points are the following:

the value of Speed_Min (or Trg_Min for the torque reference) multiplied by the percentage set through
P051a/P056a/P061a/P071a; for the first point; the value of Speed_Max (or Trg_Max for the torque reference)
multiplied by the percentage set through P052a/P057a/P062a for the second point.
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Speed_Min is the value of parameter C028.
Trg_Min is the value of parameter C047.

Speed_Max is the value of parameter C029.
Trq_Max is the value of parameter C048.

The X-axis values of the two points depend on the analog input:

REF Input:

Parameter P0O51 is the X-axis value of the first point; parameter P0O52 is the X-axis value of the second point.
AIN1 Input:

Parameter P056 is the X-axis value of the first point; parameter P057 is the X-axis value of the second point.
Input AINZ2:

Parameter PO61 is the X-axis value of the first point; parameter P062 is the X-axis value of the second point.

The figure below illustrates how parameters set computing the signals for speed (or torque) analog reference.

Analog reference computing : AIN1

Saturation
+10.0V
0
> > '@ Input Signal =+ Speed/Torque
+10.0V 4
Mo38 Saturation Input type Ref_Max*P057a |
m 0 selection Filter
+20.0mA
1 POS6 AL f
> > O i PO57 = = —_
""""""" ¥ Ref_Min*P056a m
P058 -20.0mA P055
Offset
Correction Saturation P059
+20.0mA
2
’ Zon Ref Min/Ref Max
[ MASTER mode : Speed ]
- Speed_Min = C028
Saturabion Speed_Max = C029
+10.0V
3 SLAVE mode : Torque ]
0.0V ¥ > Trq_Min = C047
Trq_Max = C048
Saturation
N +20.0mA
©
= 4
C% 0.0mA —‘

Figure 5: Computing Speed Analog Reference from terminal board: AIN1
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The figures below illustrate programming examples for REF analog input in MASTER mode: speed reference.

A
Saturation Input lype C029*P052a  shrmesimremmimesimeess h —
+10.0V selection
(1iReF (F) /- o, \
0.0V % AN
P050 =3
C028"P051a T¢
A P054
-II:EI P052
Offset = "
A
. Filter
Saturation Input type C028*P051a 0t
+10.0V selection ,
iR H(F) /= o I\
0.0V g AW
P050 = 3 C029*P052a
1 P054
Ii:EEI P052
Offset e e
P000333-B

Figure 6: Computing Inputs REF (1) and (2) (examples)

The setup in the first part of the figure is as follows:

PO50 =3
PO51 =1V,

PO051a = 100%;
Speed_Min = C028 = 100 rpm;

The setup in the second part of the figure is as follows:

P0O50 =3
PO51 =1V,

PO51a = 100%;

P052 =10V,

P052 =10V; P052a = 100%
Speed_Max = C029 = 1100 rpm

P052a = 100%

Speed_Min = C028 = 1200 rpm; Speed_Max = C029 = 400 rpm
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Analog Input =4 Speed

A
Saturation Filter
Input type C029"P052a
&+10.0V
[REF () — L [ '
) > _.O_.
+10.0v P050 =0 C028*P051a
P053 » e
Offset
P000334-B

Figure 7: Computing REF Input (Example 3)

The setup in the figure above is as follows:

P0O50 =0

P051 =-5V; P05l1la =100%; PO052 =+8V;P052a =100%
Speed_Min = C028 = 300 rpm;  Speed_Max = C029 =1450 rpm
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16.3. List of Parameters P050 to P069
Table 28: List of Parameters P050 to P069
DEFAULT MODBUS
Parameter FUNCTION User Level VALUE Address
P0O50 Type of signal over REF input ADVANCED 3: 010V 650
P0O51 Value of REF input producing min. reference (X-axis) ADVANCED 0.0V 651
Percentage of Speed_Min/Trq_Min producing min.
P051a reference (Y-axis related to P051) ADYNCIED 100.0% 675
P052 Value of REF input producing max. reference (X-axis) ADVANCED 10.0V 652
PO52a Percentage ofl Speed_Max/Trq_Max producing max. ADVANCED 100.0% 676
reference (Y-axis related to P052)
P0O53 Offset over REF input ADVANCED oV 653
P054 Filtering time over REF input ADVANCED 5ms 654
PO55 Type of signal over AIN1 input ADVANCED | 2:4+20mA 655
P0O56 Value of AIN1 input producing min. reference (X-axis) ADVANCED 4.0mA 656
Percentage of Speed_Min/Trg_Min producing min. o
P056a reference (Y-axis related to P056) ADENEIED 100.0% 677
PO57 Value of AIN1 input producing max. reference (X-axis) ADVANCED 20.0mA 657
Percentage of Speed_Max/Trq_Max producing max. o
P057a reference (Y-axis related to P057) ADEINCEED 100.0% 678
P058 Offset over AIN1 input ADVANCED 0mA 658
P0O59 Filtering time over AIN1 input ADVANCED 5ms 659
P060 Type of signal over AIN2/PTC input ADVANCED | 2:4+20mA 660
P0O61 Value of AIN2 input producing min. reference (X-axis) ADVANCED 4.0mA 661
Percentage of Speed_Min/Trg_Min producing min. o
P061a reference (Y-axis related to P061) ADEINCEED 100.0% 679
P062 Value of AIN2 input producing max. reference (X-axis) ADVANCED 20.0mA 662
PO62a Percentage of_ Speed_Max/Trg_Max producing max. ADVANCED 100.0% 701
reference (Y-axis related to P062)
P063 Offset over AIN2/PTC input ADVANCED O0mA 663
P064 Filtering time over AIN2/PTC input ADVANCED 5ms 664
P0O65 Minimum reference and START disabling threshold ADVANCED 0 665
P0O66 START disable delay at P0O65 threshold ADVANCED 0s 666
P0O67 Keypad and terminal board UP/DOWN ramp ADVANCED Quadratic 667
P0O68 Storage of UP/DOWN values at Power Off ADVANCED Sl 668
P068b Reset UP/DOWN PID at Stop ADVANCED 0:[NQO] 941
P068d Reset UP/DOWN speed/torque at Source Changeover ADVANCED 0:[NO] 943
P069 Range of UP/DOWN reference ADVANCED | 1: Unipolar 669

105/473




’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

Type of Signal over REF Input

10V
:+20 mA

4 +20 mA
:0+10V
:0+20mA
:ABS+10V
:ABS £ 20 mA

Default 3 3:0 - 10V

o
|
]
OO wWNEFEO

Level ADVANCED

Address 650

This parameter selects the type of single—ended, analog signal over the REF terminal in the terminal
board. The signal can be a voltage signal, a current signal, a unipolar signal, or a bipolar signal.

0: £ 10 V Bipolar voltage input between —10V and +10V. The detected signal is saturated between
these two values.

1: £ 20 mA Bipolar current input between —20mA and +20mA. The detected signal is saturated
between these two values.

2: 4 + 20 mA Unipolar current input with min. threshold, between +4 mA and +20mA. The detected
signal is saturated between these two values.

Before being saturated, if the detected signal is lower than 4 mA or greater than 20 mA, alarms A066
or A102 trip.

3: 0+ 10 V Unipolar voltage input between 0V and +10V. The detected signal is saturated between
these two values.

4: 0 + 20 mA Unipolar current input between +0 mA and +20mA. The detected signal is saturated
between these two values.

5: ABS + 10 V as 0: £ 10 V, but negative voltages are considered as positive voltages.

6: ABS + 20 mA as 1: + 20 mA, but negative voltages are considered as positive voltages.

Function

NOTE  selecting the proper electric circuit for the analog signal processing (voltage signal or current

j The value set in parameter PO50 must match with the status of SW1-1 switch allowing
signal).

Value of REF Input Producing Min. Reference (X-axis)

-100+ 100, ifP0O50=0 -10.0V +10.0V, if PO5S0=0:+10V
—-200+ 200, ifP0O50=1 —20.0 mA=20.0 mA, if PO50 =1: + 20 mA
+40 = 200, if PO50 =2 +4.0 mA =+ 20.0 mA, if PO50 = 2: 4 - 20 mA
0 =100, if PO50 =3 o.ov +10.0V, if PO50=3:0+10V
0 =+ 200, if PO50 =4 0.0mA =+ 20.0 mA, if PO50=4:0+ 20 mA
-100+ 100, ifP0O50=5 -100V +10.0V, if PO50 = ABS + 10 V
—200 =200, if P0O50=6 —20.0 mA =+ 20.0 mA, if PO50 = ABS + 20 mA
Default 0 0.0V
Level ADVANCED

Address 651

This parameter selects the value for REF input signal for minimum reference, or better the reference
set in C028xP051a (Master mode) or in C047xP051a (Slave mode).

Function
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P0O51a

Range
Default

Level

Address

Function

IRIS BLUE

2 SANTERNO

Percentage of Speed_Min/Trg_Min Producing Min. Reference (Y-axis
related to P051)

0+ 1000

100.0%

1000 100.0%

ADVANCED

675

This parameter represents the min. speed percentage (or the min. torque percentage for a torque
reference) to be used for the minimum reference set with PO51.

Value of REF Input Producing Max. Reference (X-axis)

—100 + 100, ifP050=0 -100V +10.0V, if PO50=0:+10V
—-200 +200, ifP0O50=1 —20.0 mA+ 20.0 mA, if PO50 = 1: £ 20 mA
+40 + 200, if PO50=2 +4.0 mA +20.0 mA, if PO50 = 2: 4 + 20 mA
0+100, ifP050=3 0.0V +10.0V, if PO50=3:0+10V
0+200, ifP050=4 0.0mA +20.0mA, if PO50 =4: 0 + 20 mA
-100 + 100, ifP050=5 -100V +10.0V, if PO50 = ABS + 10 V
—-200 + 200, ifP050=6 —20.0 mA+ 20.0 mA, if PO50 = ABS + 20 mA
Default 100 +10.0V
Level ADVANCED
Address 652
Function This parameter selects the value for REF input signal for maximum reference, or better the reference
HncH set in C029xP052a (Master mode) or in C048xP052a (Slave mode).

P052a

Range
Default

Level
Address

Function

P0O53

Range

Default

Level

Address

Function

Percentage of Speed_Max/Trq_Max Producing Max. Reference (Y-
axis related to P052)

0 + 1000

100.0%

1000 100.0%

ADVANCED

676

This parameter represents the max. speed percentage (or the max. torque percentage for a torque
reference) to be used for the maximum reference set with P052.

Offset over REF Input

otoma . taveoms libosoos 5 ae
0 0.00V

ADVANCED

653

This parameter selects the offset correction value of the REF analog signal that has been measured.
The value set is added to the signal measured before saturation or conversion; its unit of measure is
the same as the one of the signal selected for REF analog input.
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P054 Filtering Time over REF Input
Range 0 + +65000 0 + +65000ms

Default 5 5ms
Level ADVANCED
Address 654

This parameter selects the value of the filter time constant of the first command applied to the REF
input signal when the signal saturation and conversion is over.

Function

Type of Signal over AIN1 Input

10V
:+20 mA

4 +20 mA
0+10V
0+20 mA
:ABS+10V

. ABS + 20 mA

4 +20 mA

NjooswNE O

Default 2
Level ADVANCED

Address 655
This parameter selects the type of differential analog signal over terminals AIN1+ and AIN1- in the
terminal board.
The signal can be a voltage signal, a current signal, a unipolar signal, or a bipolar signal.
0: £ 10 V Bipolar voltage input between —10V and +10V. The detected signal is saturated between
these two values.
1: £ 20 mA Bipolar current input between —20mA and +20mA. The detected signal is saturated
between these two values.
2: 4 + 20 mA Unipolar current input with min. threshold, between +4 mA and +20mA. The detected
Function signal is saturated between these two values.
Before being saturated, if the detected signal is lower than 4 mA or greater than 20 mA, alarms A067
or A103 trip.
3: 0+ 10 V Unipolar voltage input between OV and +10V. The detected signal is saturated between
these two values.
4: 0 + 20 mA Unipolar current input between +0 mA and +20mA. The detected signal is saturated
between these two values.
5: ABS + 10V as 0: + 10 V, but negative voltages are considered as positive voltages.
6: ABS + 20 mA as 1: + 20 mA, but negative voltages are considered as positive voltages.

NOTE  selecting the proper electric circuit for the analog signal processing (voltage signal or current

i The value set in parameter PO55 must match with the status of switch SW1-2 allowing
signal).

Value of AIN1 Input Producing Min. Reference (X-axis)

-100 + 100, ifP0O55=0 -100V +10.0V, if PO55=0:+10V
—-200 + 200, ifP0O55=1 —20.0 mA+ 20.0 mA, if PO55 = 1: + 20 mA
+40 + 200, if PO55=2 +4.0 mA +20.0 mA, if PO55 =2: 4 + 20 mA
0+100, ifP055=3 0.0V +10.0V, if PO55=3:0+10V
0+200, ifP055=4 0.0mA +20.0mA, if PO55 =4: 0+ 20 mA
-100 + 100, ifP055=5 -10.0V +10.0V, if PO55 = ABS £ 10 V
—200 + 200, ifP055=6 —20.0 mA+ 20.0 mA, if PO55 = ABS + 20 mA
Default 40 +4.0 mA
Level ADVANCED
Address 656
Function This parameter selects the value for AIN1 input signal for minimum reference, or better the reference
set in C028xP056a (Master mode) or in C047xP056a (Slave mode).
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P0O56a

Range

Default
Level
Address

Function

Default

Level
Address

Function

P0O57a

Range

Default

Level
Address

Function

P0O58

Range

Default

Level

Address

Function

2

ENERTRONICA

SANTERNO

IRIS BLUE

Percentage of Speed_Min/Trg_Min Producing Min. Reference (Y-axis
related to P0O56)

0+ 1000

100.0%

1000

100.0%

ADVANCED

677

This parameter represents the min. speed percentage (or the min. torque percentage for a torque

reference) to be used for the minimum reference set with P056.

Value of AIN1 Input Producing Max. Reference (X-axis)

-100 + 100, ifP055=0 -100V +10.0V, if PO55=0:£10V

—-200 +200, ifP0O55=1 —20.0 mA+ 20.0 mA, if PO55 = 1: £ 20 mA

+40 + 200, ifPO55=2 +4.0 mA +20.0 mA, if PO55 =2: 4 + 20 mA
0+100, ifP055=3 0.0V +10.0V, if P055=3:0+ 10V
0+200, ifP055=4 0.0mA +20.0mA, ifP055=4:0+20mA

-100 + 100, if PO55=5 =100V +10.0V, if PO55 = ABS + 10 V

—200 + 200, if PO55=6 —20.0 mA+20.0mA, if P055 = ABS + 20 mA

200 +20.0 mA

ADVANCED

657

This parameter selects the value for AIN1 input signal for maximum reference, or better the reference

set in C029xP057a (Master mode) or in C048xP057a (Slave mode).

Percentage of Speed Max/Trq_Max Producing Max. Reference (Y-axis
related to P057)

0 + 1000

100.0%

1000 100.0%

ADVANCED

678

This parameter represents the min. speed percentage (or the min. torque percentage for a torque
reference) to be used for the minimum reference set with PO57.

Offset over AIN1 Input

2000 - 2000 3000 mA + 12000 mA.__ i POSO=1.2.4.6
0 0 mA

ADVANCED

658

This parameter selects the offset correction value of AIN1 analog signal that has been measured.
The value set is added to the signal measured before saturation or conversion; its unit of measure is
the same as the one of the signal selected for AIN1 analog input.
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P0O59

Range

Default

Level
Address

Function

Default

Level
Address

Function

A\
A\

Filter over AIN1 Input
0 + +65000 0 + +65000ms

5 5ms

ADVANCED

659

This parameter selects the value of the filter time constant of the first command applied to AIN1 input
signal when the signal saturation and conversion is over.

Type of Signal over AIN2/PTC Input

10V
:+20 mA

4 +20 mA
0+-10V
0+20 mA
:ABS+10V

: ABS £ 20 mA

N[OOAWNRO

4 +20mA

ADVANCED

660

This parameter selects the type of differential analog signal over terminals AIN2+ and AIN2- in the
terminal board.

The signal can be a voltage signal, a current signal, a unipolar signal, or a bipolar signal.

0: £ 10 V Bipolar voltage input between —10V and +10V. The detected signal is saturated between
these two values.

1: £ 20 mA Bipolar current input between —20mA and +20mA. The detected signal is saturated
between these two values.

2: 4 + 20 mA Unipolar current input with min. threshold, between +4 mA and +20mA. The detected
signal is saturated between these two values.

Before being saturated, if the detected signal is lower than 4 mA or greater than 20 mA, alarms A068
or A104 trip.

3: 0+ 10 V Unipolar voltage input between 0V and +10V. The detected signal is saturated between
these two values.

4: 0 + 20 mA Unipolar current input between +0 mA and +20mA. The detected signal is saturated
between these two values.

5: ABS + 10 V as 0: £ 10 V, but negative voltages are considered as positive voltages.

6: ABS + 20 mA as 1: + 20 mA, but negative voltages are considered as positive voltages.

The value set in parameter PO60 must match with the status of switches SW1-3, SW1-4 and
NOTE SW1-5 allowing selecting the proper electric circuit for the analog signal processing (voltage
signal or current signal).

If the PTC thermal protection (C274) is enabled, the reference from AIN2 is automatically
managed as a 0 +10V input. The only parameter enabled for the control of AIN2 is P064;

P060, P061, PO61a, P062, PO62a and P063 cannot be viewed and are not considered for
calculations.

NOTE
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Default

Level
Address

Function

P061a

Range
Default

Level

Address

Function

Default

Level
Address

Function

P062a

Range

Default

Level

Address

Function

Value of AIN2 Input Producing Min. Reference (X-axis)

—100 + 100, ifP060=0 -100V +10.0V, if P60 =0:+10V

—200 + 200, ifPO60=1 —20.0mA+20.0mA, if P060 =1:+ 20 mA

+40 + 200, if PO60 =2 +4.0 mA +20.0mA, if PO60=2:4+20 mA
0+100, if PO60=3 0.0V +10.0V, if P0O60=3:0+ 10V
0+200, ifPO60=4 0.0mA +20.0mA, ifP060=4:0+20mA

-100 + 100, if PO60=5 -10.0V +10.0V, if PO60 = ABS £ 10 V

—200 + 200, if PO60 =6 —20.0 mA+20.0mA, if P060 = ABS + 20 mA

40 4.0 mA

ADVANCED

661

This parameter selects the value for AIN2 input signal for minimum reference, or better the reference

set in C028xP061a (Master mode) or in C047xP061a (Slave mode).

Percentage of Speed_Min/Trg_Min Producing Min. Reference (Y-axis
related to P061)

0 +1000 100.0%

1000 100.0%

ADVANCED

679

This parameter represents the min. speed percentage (or the min. torque percentage for a torque
reference) to be used for the minimum reference set with PO61.

Value of AIN2 Input Producing Max. Reference (X-axis)

-100 + 100, if PO60=0 -10.0V +10.0V, if PO60O=0:+ 10V

—200 + 200, ifP0O60=1 —-20.0mA+20.0mA, if P060 =1:+ 20 mA

+40 + 200, if PO60 =2 +4.0 mA +20.0mA, if PO60=2:4+20 mA
0+100, if PO60=3 0.0V +10.0V, if PO60=3:0+ 10V
0+200, ifP060=4 0.0mA +20.0mA, ifP060=4:0+20mA

-100 + 100, ifP060=5 -100V +10.0V, if P060 = ABS + 10 V

—-200 + 200, ifP060=6 —20.0 mA+ 20.0 mA, if P060 = ABS + 20 mA

200 20.0 mA

ADVANCED

662

This parameter selects the value for AIN2 input signal for maximum reference, or better the reference

set in C029xP062a (Master mode) or in C048xP062a (Slave mode).

Percentage of Speed_Min/Trg_Min Producing Max. Reference (Y-axis
related to P062)

0+ 1000

1000 1000

ADVANCED

701

This parameter selects the value for AIN2 input signal for maximum reference, or better the reference
set in C029xP062a (Master mode) or in C048xP062a (Slave mode).
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P063 Offset over AIN2/PTC Input

Range —2000 + 2000

-2.000V ++2.000V, if P060 =0, 3,5
—20.00 mA + +20.00 mA, if PO60=1,2,4,6

Default 0 0 mA
Level ADVANCED
Address 663

This parameter selects the offset correction value of AIN2 analog signal that has been measured.
Function The value set is added to the signal measured before saturation or conversion; its unit of measure is
the same as the one of the signal selected for AIN2 analog input.

P064 Filtering Time over AIN2/PTC
Range 0 + 65000 0 + 65000 ms

Default 5 5ms
Level ADVANCED
Address 664

This parameter selects the value of the filter time constant of the first command applied to AIN2 input
signal when the signal saturation and conversion is over.

Function

P065 Minimum Reference and START Disabling Threshold
Range 0 ++32000 0 ++32000 rpm

Default 0 0rpm

Level ADVANCED

Address 665

If this parameter is other than zero, the current speed reference computed when processing of all
active source references is over, it is saturated as an absolute value of this parameter’s value.
Saturation implies an absolute value, i.e. this parameter determines a “prohibit range” of the reference
approx. zero.

Example:

P065 = 100 rpm and current speed reference is 500 rpm; if reference drops below 100 rpm, for
example down to +50rpm, the value of the active reference is saturated to 100 rpm until reference
Function exceeds 100 rpm again or is lower than -100 rpm; in that case, the preset value will be assigned to the
reference.

If also parameter P066 is other than zero, the drive disabling function is enabled: if the absolute
value of the current speed reference is kept in the “prohibit range” for a time longer than the time set in
P066, reference is set to zero and the motor speed decreases following the active ramp up to zero
rpm; when the motor speed is equal to zero, the drive will automatically deactivate.

With ENABLE-A and ENABLE-B inputs closed, the drive will automatically reactivate if the
reference exceeds the value set in parameter PO65 as an absolute value.

NOTE Parameter P0O65 is active in Master mode only, i.e. when the reference is a direct speed
reference not sent from PID with C294 PID Action = 1:[Reference]).

& NOTE  Parameter P065 is active only when the Speed Searching function is disabled: C245=0.
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P066 START Disable delay at PO65 Threshold
Range 0+ 250 0+250s

Default 0 Os
Level ADVANCED
Address 666

If this parameter is other than zero and if also parameter PO65 is other than zero, the drive disabling
function is enabled: if the absolute value of the current speed reference is kept in the “prohibit range”
for a time longer than the time set in PO66, reference is set to zero and the motor speed decreases
following the active ramp up to zero rpm; when the motor speed is equal to zero, the drive will
automatically deactivate.

See also the description of parameter P065.

Function

PO67 Keypad and Terminal Board UP/DOWN Ramp
Range 0 + 6501 0 s =+ 6500 s; Quadratic

Default 6501 Quadratic
Level ADVANCED

Address 667

Reference may be increased or decreased with input digital signals UP and DOWN, or using the A
and V¥ keys from the keypad (local mode).

Reference increment or decrement is obtained by adding to the current reference a quantity which will
be increased or decreased with a time ramp.

Function Parameter PO67 indicates the ramp time to increase the reference from zero to the preset speed (or
torque) maximum absolute value, i.e. the max. value between absolute values Spd_Min and Spd_Max
(or Trg_Min and Trg_Max).

That is the maximum value between absolute values of Spd_Min=C028 and Spd_Max=C029, or
between Trq_Min=C047 and Trq_Max=C048.

P068 Storage of UP/DOWN Values at Power Off

Range 0+1 0: Disabled, 1: Enabled

Default 1 1: Enabled
Level ADVANCED
Address 668

If PO68=1, the Speed/Torque or PID references added through input digital signals UP and DOWN or
with the INC and DEC keys (local mode), are stored at the drive power off and are added to the start
reference when the drive is restarted.

This function allows storing he reference value obtained with UP and DOWN signals.

Function

P0O68b Reset Up—Down PID at Stop
Range 0+1 0: NO, 1: YES

Default 0 0: NO
Level ADVANCED
Address 941

If P0O68b =1: [Yes], the PID reference sent via the UP/DOWN digital signals or via the A and V¥ keys
Function in the keypad) is reset whenever the START command for the drive is disabled and the deceleration
ramp is completed.
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P068d Reset Up—Down PID at Source Changeover
Range 0+1 0: NO, 1: YES

Default 0 0: NO
Level ADVANCED
Address 943

If PO68d =1: [Yes], the PID reference sent via the UP/DOWN digital signals or with the A and V¥ keys
in the keypad is reset whenever switching from the Remote mode to the Local mode and vice versa
Function (using the LOC/REM key or the LOC/REM digital input, or when a control source switches to the other
using the digital input programmed in C179 or C179a - MDI for source selection, see the [CFG]
DIGITAL INPUTS MENU).

P069 Range of Up/Down Reference

Range 0+1 0: Bipolar, 1: Unipolar

Default 1 1: Unipolar
Level ADVANCED
Address 669

If P069=1, the quantity added via the UP/DOWN digital signals or with the A and V¥ keys (Local
Function mode) is unipolar, i.e. it is positive only and has a min. value equal to zero.
For bipolar quantities, the added quantity may be negative.
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<« SANTERNO
17. [PAR] MULTISPEED MENU

17.1. Overview

& NOTE See also the [PAR] PID MULTIREFERENCES MENU and [CFG] DIGITAL INPUTS MENU.

The Multispeed menu allows defining the values for 7 preset speed (or multispeed) references set in parameters P081
to P090. Their application method is set in P080.

The desired speed is selected through the digital inputs in the [CFG] DIGITAL INPUTS MENU).

The reference range may be programmed via these parameters:

+ 32000 rpm if multispeed unit of measurement is — P100 = 1.00 rpm
+ 3200.0 rpm if multispeed unit of measurement is — P100 = 0.10 rpm
+ 320.00 rpm if multispeed unit of measurement is — P100 = 0.01 rpm

Use parameters C155, C156, C157 to set the digital inputs in multispeed mode.

Parameter P080 defines the functionality of the references set in the preset speed function and may have three different
values: PRESET SPEED, SUM SPEED, EXCLUSIVE PRESET SPEED.

If PO80 = PRESET SPEED, the speed reference is the value set in the preset speed which is active at that moment. If
digital inputs set as multispeed are all open (inactive), the speed reference is the reference coming from the sources
selected in the Control Method Menu (C143 to C146).

If PO80 = EXCLUSIVE PRESET SPEED, the speed reference is the value set in the multispeed which is active at that
moment. If digital inputs set as multispeed are all open (inactive), no other reference source is considered; the speed
reference is zero.

If PO80 = SUM SPEED, the speed reference value assigned to the preset speed which is active at that moment is
summed up to the total amount of the speed references.

The reference obtained is always saturated by the parameters relating to the min. speed and the max. speed of
the connected motor.

17.2. List of Parameters P080 to P100

Table 29: List of Parameters P080 to P100

Parameter FUNCTION User Level DEFAULT VALUE | MODBUS Address
P080 Multispeed function BASIC 0:Preset Speed 755
P081 Output speed Mspdl BASIC 0.00 rpm 756
P083 Output speed Mspd2 BASIC 0.00 rpm 757
P085 Output speed Mspd3 BASIC 0.00 rpm 758
P087 Output speed Mspd4 ADVANCED 0.00 rpm 759
P088 Output speed Mspd5 ADVANCED 0.00 rpm 760
P089 Output speed Mspd6 ADVANCED 0.00 rpm 761
P090 Output speed Mspd7 ADVANCED 0.00 rpm 762
P099 Fire Mode speed ENGINEERING 750.00 rpm 763
P100 Multispeed unit of measurement ADVANCED 2:1.0 rpm 764

115/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

P0O80 Multispeed Function

0: Preset Speed,
Range 0+2 1: Sum Speed,

2: Exclusive Preset Speed
Default 0 0: Preset Speed

Level BASIC

Address 755

Defines the functionality of the multispeed values for the global speed reference. Three functions are

available:

e 0:[ Preset Speed ] — the selected multispeed is the actual rpm value (upon limit due to min. and
max. speed parameters for the selected motor) of the motor speed reference. If no multispeed is
selected (no digital input programmed for multispeed selection is activated, or all digital inputs
programmed for multispeed selection are deactivated), the speed reference is the reference for
the sources set in the [CFG] CONTROL METHOD MENU.

Function e 1:[ Sum Speed ] — the reference relating to the selected multispeed is considered as the sum of
the references for the other reference sources selected in the [CFG] CONTROL METHOD
MENU.

e 2:[ Exclusive Preset Speed ] — the selected multispeed is the actual rpm value (upon saturation
due to min. and max. speed parameters for the selected motor) of the motor speed reference.
Unlike function 0 [Preset Speed], if no multispeed is selected (no digital input programmed for
multispeed selection is activated, or all digital inputs programmed for multispeed selection are
deactivated) the speed reference is zero.

P081+P090 Output Speed Mspd n.1(/7)
Range ~32000 + 32000 +32000rpm

Default 0 0.00 rpm

P081 to PO85 BASIC
P087 to P090 ADVANCED

Address 756+762

Level

This parameter sets the multispeed output speed selected through the relevant digital inputs Table
92). The multispeed value is scaled based on the unit of measurement set in P100.

The reference resulting from the multispeed selected through the relevant digital inputs will be
computed based on the setting of parameter P080.

Function

P099 Fire Mode Speed
Range —32000 + 32000 +32000 rpm

Default 750 750 rpm
Level ENGINEERING
Address 763

Determines the value of the output speed in Fire Mode. The Fire Mode speed depends on the unit of
measurement programmed in P100.

Function
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P100 Multispeed Unit of Measurement

Range 0+2 0: [0.01rpm] + 2: [1.0 rpm]

Default 2 2:[1.0 rpm]
Level ADVANCED

Address 764

Determines the unit of measurement considered for the 15 allowable multispeed values and the Fire
Mode speed in P099. Function

Function

CAUTION When changing the unit of measurement of the multispeed values in P100, the preset
speed values for the multispeed and Fire Mode values will be RECOMPUTED.
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18. [PAR] PID MULTIREFERENCES MENU

18.1. Overview

The parameters for the utilisation and allocation of PID Multireferences from digital inputs.
The reference sources are based on the setup in parameters C285 to C287 (see the [CFG] PID CONFIGURATION
MENU). The overall reference also depends on the multireferences that are already set (if any).

Configuration example:

PID Configuration Menu

C285 Source of PID reference 1 = 2: AIN1
C286 Source of PID reference 2 = 0: Disable
C287 Source of PID reference 3 = 0: Disable

Digital Inputs Menu

C188a Input for PID Multireference 1 = 7: MDI7
C188b Input for PID Multireference 2 = 8: MDI8
C188c Input for PID Multireference 3 = 0: Disable

PID Multireferences Menu

P08la PID Reference 1 (Mref 1) = 1.0 bars
P082a PID Reference 2 (Mref 2) = 1.5 bars
P083a PID Reference 3 (Mref 3) = 2.5 bars

PID Parameters Menu

P257 Gain for PID scaling = 0.1

When AIN1 analog input is set to 100%, the pressure reference is 10 bars
(100%*P257 =10.0).

Supposing that AIN1 is set to 43%, the references below are obtained based on the combination of the digital inputs
configured as multireferences, and based on the function allocated to parameter P0O80a.

P080a = 0: Preset Ref. If both digital inputs configured as Multireferences are not activated, the overall reference is
given from AIN1 analog input selected as the first PID reference (C285):

P080a Multireference Function = 0: Preset Ref.
MDI8 MDI7 Overall reference
0 0 4.3 bars
0 1 1.0 bars
1 0 1.5 bars
1 1 2.5 bars

P080a = 1: Sum Ref. If both digital inputs configured as Multireference are inactive, the overall reference is given from
AIN1 analog input selected as the first PID reference (C285). For the combinations where at least one of the digital
inputs configured as multireference is active, the resulting reference is the sum of the value for AIN1 plus the value for
the selected multireference.

P080a Multireference Function = 1: Sum Ref.
MDI8 MDI7 Overall reference
0 0 4.3 bars
0 1 5.3 bars
1 0 5.8 bars
1 1 6.8 bars
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P80a= 2: Exclusive Preset Ref. If no Multireference is activated, the overall reference is null.
P080a Multireference Function = 2: Exclusive Preset Ref.
MDI8 MDI7 Overall Reference

0 0 0.0 bars

0 1 1.0 bars

1 0 1.5 bars

1 1 2.5 bars

18.2. List of Parameters P080a to P099a
Table 30: List of Parameters P080a to P099a
DEFAULT MODBUS
Parameter FUNCTION User level VALUE Address

P080a PID Multireference function ENGINEERING 0 948
P081a PID Multireference 1 (Mrefl) ENGINEERING 0 949
P082a PID Multireference 2 (Mref2) ENGINEERING 0 953
P083a PID Multireference 3 (Mref3) ENGINEERING 0 954
P084a PID Multireference 4 (Mref4) ENGINEERING 0 957
P085a PID Multireference 5 (Mref5) ENGINEERING 0 958
P086a PID Multireference 6 (Mref6) ENGINEERING 0 959
P087a PID Multireference 7 (Mref7) ENGINEERING 0 963
P099a PID Reference in Fire Mode ENGINEERING 50% 964

P080a

Range

Multireference

0: Preset Ref
1: Sum Ref

2: Exclusive Preset Ref.

Default 0

0: [Preset Ref]

Level

ENGINEERING

Address

948

Function

This parameter sets if the PID reference resulting from the selection of a digital multireference is to be
considered either as the unique active reference or as summed up to the other configured PID
reference sources (see example above).

P081a+P087a

Range

Multireference 1 to 7 PID

—1000 + +1000

+1000

Default

0

Level

ENGINEERING

Address

949, 953+954, 957+959, 963

Function

This is the value of the PID reference selected with the corresponding combination of the digital
inputs programmed as multireferences.

The

reference is expressed

in the unit of measurement set with P267 (see the [PAR]

DISPLAY/KEYPAD MENU) and is based on parameter P257 (Gain for PID Scaling).

Example: The max. value for the PID feedback is 100%. This value corresponds to a level of 25m in a

tank.

When P257 = 0.25, 100% of PID feedback corresponds to 25 metres. When setting a reference level
of 15 meters, multireference 1 shall be set as P0O81a = 15.0 m.
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P099a PID Reference in Fire Mode
Range —1000 + 1000

Default 500 50.0 %
Level ENGINEERING
Address 964

This parameter sets the value of the PID reference when in Fire Mode. The value of the PID reference
depends on the scale factor set in P257.

Function
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19. [PAR] PROHIBIT SPEED MENU

19.1. Overview

This menu allows setting prohibit speed ranges that the motor cannot maintain at constant rpom due to mechanical
resonance.

Three prohibit speed ranges are available: 3 intermediate values of the speed range and their semi-amplitude (one for all
ranges).

In this way, the speed reference value is never included in one of the preset speed ranges; when decreasing, if the
speed reference matches with the max. allowable value of a prohibit speed range, the value assigned to the reference is
given by the min. allowable value of the speed range, and vice versa when the reference is increasing.

The discontinuity of the speed reference has no effect on the actual speed of the connected motor, because this will vary
with continuity until it reaches the new rpm value of the speed reference.

The intermediate values of the prohibit speed ranges are to be intended as absolute values (independent of the
reference sign, +/-).

Motor ,
Speed

Decreasing
Reference

2*P108
<

Increasing
Reference

Speed
Reference

P105

P106 P107

P000132-B

Figure 8: Prohibit speed ranges

Figure 8 illustrates different trends of the speed reference when it matches with the max. allowable value of a prohibit
speed range when decreasing (red) or when it matches with the min. allowable value of a prohibit speed range when
increasing (blue).

Example:
P105 = 500 rpm Prohibit speed 1
P106 = 650 rpm Prohibit speed 2
P107 = 700 rpm Prohibit speed 3
pP108 = 50 rpm Semi-amplitude of prohibit speed

ranges

Range Number Min. Allowable Value Max. Allowable Value
1 450 rpm 550 rpm
2 600 rpm 700 rpm
3 650 rpm 750 rpm

In this case, the second and third prohibit ranges partially match, because the max. allowable value of the second range
(700 rpm) is higher than the min. allowable value of the third range (650 rpm), thus forming a prohibit speed range

ranging from 600 rpm to 750 rpm.

121/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

19.2. List of Parameters P105 to P108

Table 31: List of Parameters P105 to P108

DEFAULT MODBUS

Parameter FUNCTION User Level VALUE Address
P105 Prohibit speed 1 ADVANCED 0 rpm 705
P106 Prohibit speed 2 ADVANCED 0 rpm 706
P107 Prohibit speed 3 ADVANCED 0 rpm 707
P108 Hysteresis (band) of prohibit speed ranges ADVANCED 0 rpm 708

P105, P106,
P107

Range 0 + 32000 0+ 32000 rpm

Prohibit Speed 1, (2, 3)

Default 0 0 rpm
Level ADVANCED

705
Address 706

707

Determines the intermediate value of the first prohibit speed range. This value is to be considered as

FELHTe an absolute value, i.e. independent of the speed reference sign (+/-).

P108 Hysteresis (Band) of Prohibit Speed Ranges
Range 0 + 5000 0 + 5000 rpm

Default 0 0 rpm
Level ADVANCED
Address 708

Function Sets the semi-amplitude of the prohibit speed ranges.
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20. [PAR] SPEED LOOP AND CURRENT BALANCING MENU

20.1. Overview

The [PAR] SPEED LOOP AND CURRENT BALANCING MENU for VTC control, allows setting the parameter values of
the speed regulators for the three connected motors and to manually adjust the motor current balancing (see parameter
P152).

The speed regulator for each motor has two parameterization functions: two integral terms, two proportional terms and
two speed error thresholds (expressed as a percentage of the motor rated speed).

The response of the speed regulator can be dynamically linked with the speed error; in this way, the speed regulator will
be more sensitive to remarkable speed errors and less sensitive to negligible speed errors.

Factory setting: because two identical error thresholds are set, only two parameters are used: P126 (maximum integral
time) and P128 (minimum proportional constant).

The setup of min. integral time and max. proportional constant is enabled provided that two different error thresholds are
used.

P125 100 [ms] Minimum integral time for maximum error
P126 500 [ms] Integral time for minimum error

P128 10.00 Proportional constant for minimum error
P129 25.00 Proportional constant for maximum error
P130 2 [%0] Minimum error threshold

P131 20 [%0] Maximum error threshold

Error < P130
For speed errors lower than or equal to 2% of the motor rated speed, the speed regulator adopts parameters P126 and
P128.

Error > P131
If the speed error exceeds the second error threshold, the speed regulator adopts parameters P125 and P129.

P130<Error<P131
When the speed error is included between the two error thresholds, the speed regulator will use coefficients that are
dynamically linked with the speed error (see figure below).

Integral coefficient = (1/P126) + [(err%—P130)* (1/P125 — 1/P126)/(P131-P130)]
Proportional coefficient =P128  +[(err%-P130)*( P129 - P128)/(P131-P130)]
Integral Proportional P000264-B
coefficient coefficient
A A
1/P125

P129

P128 |

error ' error

»[rom] [rpm]
P130 P131 P130 P131

1/P126

Figure 9: Dual Parameterization function (example)
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20.2. List of Parameters P125 to P153

Table 32: List of Parameters P125 to P153

Parameter FUNCTION User Level OGN L\OIDIEEES
Values Address
P125 Integral time for maximum error BASIC 500 ms 725
P126 Integral time for minimum error BASIC 500 ms 726
P128 Prop. coefficient for minimum error BASIC 10.00 728
P129 Prop. coefficient for maximum error BASIC 10.00 729
P130 Minimum error threshold BASIC 1.00% 730
P131 Maximum error threshold BASIC 1.00% 731
pis2 | Symmetry regulation of ENGINEERING 0% 752
three-phase current
P153 VTC Speed Error Filter Time Constant ENGINEERING 10 ms 753

P125 Integral Time for Maximum Error

Range 1+ 32000 1+ 32000 [Disable] ms

Default 500 500 ms
Level BASIC

Address 725

Control VTC

This parameter sets the min. integral time for the speed regulator.

FELHTe It may be accessed only if the min. and max. error thresholds are different (P130£P131).

P126 Integral Time for Minimum Error

Range 1+ 32000 1+ 32000 [Disable] ms

Default 500 500 ms
Level BASIC

Address 726

Control VTC

This parameter sets the max. integral time for the speed regulator, applied when the error is lower
Function than the minimum threshold. If the minimum and maximum error thresholds are exactly the same
(P130=P131), this is the integral time of the speed regulator.
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P128

Range

Default

Level
Address

Control

Function

P129

Range

Default
Level
Address

Control

Function

P130

Range

Default

Level
Address

Control

Function

P131

Range

Default
Level
Address

Control

Function

IRIS BLUE
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Proportional Coefficient for Minimum Error

0 + 65000 0.00 + 650.00
1000 10.00

BASIC

728

VTC

This parameter sets the proportional coefficient of the speed regulator applied when the error is lower
than the minimum threshold. If the minimum and maximum error thresholds are exactly the same
(P130=P131), this is the proportional coefficient of the speed regulator. Default value (10): if a speed
error of 1% occurs, the regulator will require 10% of the motor rated torque.

Proportional Coefficient for Maximum Error

0 + 65000 0.00 + 650.00

1000 10.00

BASIC

729

VTC

This parameter sets the max. proportional coefficient for the speed regulator. Default value (10): if a
speed error of 1% occurs, the regulator will require 10% of the motor rated torque. This parameter
may be accessed only if the min. and max. error thresholds are different (P130-P131).

Minimum Error Threshold

0.00 + 320.00 %

0+ 32000

100 1.00%

BASIC

730

VTC

This parameter determines the minimum error threshold expressed as a percentage of the rated motor
speed. If P130 = P131 or for error thresholds lower than or equal to the minimum threshold, the
regulator uses parameters P126 and P128.

Maximum Error Threshold

0 + 32000 0.00 + 320.00 %

100 1.00%

BASIC

731

VTC

This parameter determines the maximum error threshold expressed as a percentage of the rated
motor speed. For error thresholds lower than or equal to the minimum threshold, the regulator uses
parameters P125 and P129.
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P152 Symmetry Regulation of Three-phase Current

Range +100 +100%

Default 0 0%
Level ENGINEERING

Address 752

This parameter affects three-phase current balancing.
Function It must be used when dissymmetry of the motor currents occurs, especially when no-load currents are
delivered and the motor rotates at low rpm.

P153 Speed Error Filter Time Constant
Range 0 + 32000 0 + 32000 ms

Default 10 10 ms
Level ENGINEERING

Address 753

Control VTC

Function Input speed error filter time constant, in speed loop of VTC control.
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21. [PAR] VTC - VECTOR TORQUE CONTROL MENU

21.1. Overview

NOTE A comprehensive review of the [CFG] MOTOR CONFIGURATION MENU and FIRST
STARTUP sections is recommended.

& NOTE  This menu may be accessed only if the VTC Control is set up (C010=1).

The sensorless VTC control algorithm is based on the field oriented control criterion, but instead of using the speed value
read from the encoder, it exploits an estimated value of that speed value. Estimation is made possible via a dedicated
status observer.

Two PI current regulators are available.

The first regulator adjusts the torque current (Iq), whilst the second regulator adjusts the flux current (Id).

Torque current Iq is computed based on the torque setpoint required.

In Slave Mode (torque reference), the torque setpoint is required by the external reference; in Master Mode, the set—
point is given by the speed regulator (see [PAR] SPEED LOOP AND CURRENT BALANCING MENU) that adjusts the
motor speed of rotation.

Flux current Id is given by the output of the flux regulator, that keeps the motor fluxing correct.

This menu includes the parameters of the current PI regulator and flux Pl regulator for the VTC Control.

21.2. List of Parameters P175h to P175w

Table 33: List of Parameters P175h to P175w

Parameter FUNCTION User Level D\EXﬁSET “ﬂngrstJsS
P175h Low-Frequency Flux Increment Percentage ENGINEERING 0.0 % 1259
P175i Minimum Frequency for Motor Flux Increment ENGINEERING 10.0 % 1268
P175j Maximum Frequency for Motor Flux Increment ENGINEERING 30.0 % 1271
P175t Proportional Gain of Current Controller ENGINEERING 500.0 1242
P175u Integral Time of Current Controller ENGINEERING 50 ms 1243
P175a Current Distortion Threshold ENGINEERING 5.00% 831
P175b Current Distortion Compensation ENGINEERING | 80.00% 833
P175c Current Distortion Compensation Allocation ENGINEERING | 50.00% 834
P175k Extra-flux Percentage ENGINEERING | 110.0% 727
P175I Minimum Flux Percentage ENGINEERING 10.0 % 616
P1750 Time Constant for Flux Reference Filter ENGINEERING 300 ms 613
P175p Field Weakening Time Constant ENGINEERING 250 ms 644
P175w Type of Control at Stop with Start Open ENGINEERING Speed 612

P175h Low-Frequency Flux Increment Percentage

Range 0+ 1000 0.0 +100.0%

Default 0 0.0%
Level ENGINEERING
Address 1259

Control VTC

Percentage of the flux increment at low frequency.

Indicates the increment percentage of the motor flux, in respect of its nominal value, adopted up to the
frequency value displayed in P175i. The flux increment is dropped to 0 linearly with the frequency (flux
equal to the nominal value) at the frequency value displayed in P175;j.

Function
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P175i

Range
Default

Level
Address

Control

Function

P175j
Range
Default

Level
Address

Control

Function

P175t
Range
Default

Level
Address

Control

Function

P175u
Range
Default

Level

Address

Control

Function

A\
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Minimum Frequency for Motor Flux Increment

0+ 1000 0.0 = 100.0 %
250 25.0%
ENGINEERING

1268

VTC

Minimum frequency of the interpolation for the flux increment at low frequency.
Indicates the frequency up to which a flux increment equal to the value set in parameter P175h is
adopted. See the description for P175h.

Maximum Frequency for Motor Flux Increment
0.0 + 100.0 %

0 + 1000

500 50.0 %
ENGINEERING

1271

VTC

Maximum frequency of the interpolation for the flux increment at low frequency.
Indicates the frequency up to which a flux increment equal to the value set in parameter P175h is
adopted. See the description for P175;j.

Proportional Gain of Current Controller
0.000 + 3200.0
500.0

0+ 32000
5000

ENGINEERING
1242

VTC

Proportional gain of the torque and flux current control (d and g axis).

Integral Time of Current Controller

1+ 32000 1 + 32000 ms [Disabled]

50 50 ms

ENGINEERING
1243

VTC

Integral time constant of the torque and flux current control (d and q axis).

Parameters P175t, P175u are automatically computed and saved by performing the autotune

NOTE procedure 1074 = 1: Control NO rot] or 1074=[2: Control YES rot] if the active control is VTC.
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P175a

Range

Default
Level
Address

Control

Function

P175b

Range
Default
Level
Address

Control

Function

P175c

Range
Default
Level
Address

Control

Function

P175k

Range
Default

Level
Address

Control

Function
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Current Distortion Threshold

1+ 10000 0.01 + 100.00 %
500 5.00 %
ENGINEERING

831

VTC

Current threshold for the compensation of positive and negative current distortion. The positive current
compensation equal to P175b x P175c is applied to positive current values exceeding the rated drive
current multiplied by the threshold set in P175a. The negative current compensation P175b x (100% -
P175c) is applied to negative current values having absolute values greater than the rated drive
current multiplied by P175a. When lower currents than the threshold currents are applied,
compensation is obtained via linear pattern. Null current means null compensation.

For tuning criteria, please refer to the FIRST STARTUP section.

Current Distortion Compensation

-30000 + 30000 -300.00 + 300.00 %

8000 80.00 %

ENGINEERING

833

VTC

Compensation to suppress current distortion due to dead times. That compensation activates when
the positive current is greater than P175a (with respect to the rated drive current). See parameter
P175a for a detailed description. For tuning criteria, please refer to the FIRST STARTUP section.

Current Distortion Compensation Allocation

0 + 10000 0 +100.00 %

5000 50.00 %

ENGINEERING

834

VTC

Allocation of the compensation to suppress current distortion due to dead times between positive and
negative current. See parameter P175a for a detailed description. For tuning criteria, please refer to
the FIRST STARTUP section.

Extra Flux Percentage

1000 + 1500 100.0 + 150.0 %

1100 110.0 %

ENGINEERING

727

VTC

Extra-flux percentage, with respect to the nominal flux, used when decelerating to increase the motor
resistor losses and to dissipate the incoming energy produced by the motor in order to limit the DC
bus voltage.
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P175I

Range
Default

Level
Address

Control

Function

P1750

Range

Default
Level
Address

Control

Function

P175p

Range
Default

Level
Address

Control

Function

P175w

Range

Default
Level
Address

Control

Function
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Minimum Flux Percentage

0 + 1000 0 + 1000

100 100

ENGINEERING

616

VTC

Minimum reference flux expressed as a percentage with respect of the nominal flux.

Time Constant for Flux Reference Filter
1 + 32000 ms

1+ 32000

300 300 ms

ENGINEERING

613

VTC

Time constant of the filter adopted in the fluxing rate limiter.

Field Weakening Time Constant
1+ 32000 ms

1 -+ 32000

250 250 ms

ENGINEERING

644

VTC

Time constant for setting field weakening dynamics.

Type of Control at Stop with START Open

. 0: Speed
0+1 1: Fluxing
0 0: Speed

ENGINEERING

612

VTC

Selects the type of control when the motor is stopped and the START input is open.

It this parameter is worth 1: [Fluxing], when the START input is open and the motor is stopped, only
the flux control is active, while the speed control is disabled. The excitation frequency of the motor is
null (DC current injection). If load torque is applied, the motor may rotate at slip frequency.

If 0:[Speed], both the speed control and the flux control are enabled, with zero speed reference.
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22. [PAR] ANALOG AND FREQUENCY OUTPUTS MENU

22.1. Overview

output and the frequency output or for the configuration of the dip-switches for voltage/current

Please refer to the IRIS BLUE — Installation Guide for the hardware description of the analog
NOTE
outputs.

NOTE MDO1 digital output is used when the frequency output is enabled (P200 other than Disabled).
Any configuration set in the [PAR] DIGITAL OUTPUTS MENU will have no effect.

The IRIS BLUE drive allows configuring three programmable analog outputs as voltage outputs or current outputs, as
well as one frequency output.

22.1.1. FACTORY-SETTING OF THE ANALOG OUTPUTS

Analog outputs are factory set to voltage values ranging from + 10V and the following variables are selected:

OUTPUT MIN MAX
TERMINAL OUTPUT SELECTED VARIABLE RANGE | VALUE VALUE
10 AO1 Speed (speed of the connected motor) +10V —-1500 1500
Speed Ref.
11 AO2 (speed reference at constant rpm) DY il 1800
12 AO3 Current of the connected motor 10V 0 Imax *

* Depending on the inverter size.

22.1.2. ANALOG OUTPUTS

As per the analog outputs, the [PAR] ANALOG AND FREQUENCY OUTPUTS MENU allows selecting the variable to be
represented, its range, its acquisition mode (+ or as an absolute value), the type of analog output (voltage/current) and
the output values corresponding to the min. value and the max. value of the selected variable. An offset value and a
filtering function may also be applied to the analog outputs. For the frequency output, this menu contains the parameters
for the selection of the represented variable, its acquisition mode (+ or as an absolute value), its min. value and max.
value and the corresponding output frequency value, and a filtering function. The figure below shows the typical structure
of the analog outputs; in particular, AO1 analog output and its parameter set are illustrated.
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AO1
P176
Mode P207
P210
D . ....cciccoccsmiions] MoREAERD Jssss
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(P178 ; P182) FROgRRER

Figure 10: Typical structure of the Analog Outputs

e Vector Selection Selects the variable to be represented through the digital analog converter (DAC). P177 is the
selection parameter for AO1 analog output and P185 and P193 for AO2 and AO3 respectively.

o Mode Sets the acquisition mode of the selected variable (+ or as an absolute value) and the type
(voltage/current) for the analog output. If Mode = Disable, a different operating mode is activated for the analog output
for which the represented variable is determined by the MODBUS address set in Address and the gain value set in Gain
is applied:

P176 (Mode), P207 (Gain), P210 (Address) for AO1;

P184 (Mode), P208 (Gain), P211 (Address) for AO2;

P192 (Mode), P209 (Gain), P212 (Address) for AO3.

. (Val_Min; Out Min) Defines the minimum saturation value of the variable to be represented and the
corresponding value to be assigned to the analog output. For values equal to or lower than Val Min, Out Min will be
assigned to the selected analog output. For analog outputs AO1, AO2, and AO3, the following parameters will be used:
(P178; P182), (P186; P190) and (P194; P198) for values (Val Min; Out Min).

. (Val Max; Out Max) Defines the maximum saturation value of the variable to be represented and the
corresponding value to be assigned to the analog output. For values equal to or higher than Val Max, Out Max will be
assigned to the selected analog output. For analog outputs AO1, AO2, and AO3, the following parameters will be used:
(P179; P183), (P187; P191) and (P195; P199) for values (Val Max; Out Max).

e Offset Defines the offset value applied to the analog output. Offset is set in parameter P180 for AO1 analog output,
in parameters P188, P196 for AO2 and AO3 respectively.

. Filter Defines the filter time constant applied to the analog output. The filter time constant is set in parameter P181
for AO1 analog output, in parameters P189, P197 for AO2 and AOS3 respectively.
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22.1.3. FREQUENCY OUTPUT

When programming the frequency output, the setting of MDO1 in the [PAR] DIGITAL OUTPUTS MENU is

disabled. The figure below illustrates the structure of the frequency output. Parameterization is similar to the one used
for the analog outputs.

Pulse Out

P200 (Max Val ; Out Max)

P201 Mode ( P203 ; P205)
— ou
— Out Maxx f----
= — Tﬁ P206 MDO1
— election Min Val :
— - —P : i 50%dut
_ Out Min
Selection
vector

( Min Val ; Out Min )

(P202; P204) PO00339-b

Figure 11: Structure of the Frequency Output
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22.2. Variables

This section covers the variables that can be represented for the analog and frequency outputs.

Table 34: Selectable variables for the Analog and Frequency Outputs

SELECTION CODE

Selection Value Full-scale Value Description
0: Ground Analog 0 Volts
1: Speed 10000 rpm Motor Speed
2: Speed Ref. 10000 rpm Speed reference at constant speed
3: Ramp Out 10000 rpm “Ramped” speed reference
4: Mot. Freq. 1000.0 Hz Frequency produced by the drive
5: Mot. Curr. 5000.0 A Current RMS
6: Out Volt 2000.0 V Output voltage RMS
7: OutPower 5000.0 kW Output power
8: DC Vbus 2000.0 V DC-link voltage
10: Torg.Dem 10000 Nm Demanded torque (Nm)
11: Torg.Out % 10000 % Evaluation of the torque output
13: PID Ref % 100.00 % Setpoint of the torgue limit
14: PID RMP % 100.00 % PID reference at constant speed
15: PID Err % 100.00 % “Ramped” PID reference
16: PID Fbk % 100.00 % Error between PID reference and feedback
17: PID Out % 100.00 % Feedback to the PID
18: REF 100.00 % Output of the PID
19: AIN1 100.00 % Analog input REF
20: AIN2/PTC 100.00 % Analog input AIN1
23: Flux Ref 1.0000 Wb Flux reference at constant speed
24: Flux 1.0000 Wb Current flux reference
25: iq ref. 5000.0 A Current reference Q-axis
26: id ref. 5000.0 A Current reference D-axis
27:iq 5000.0 A Current measurement Q-axis
28:id 5000.0 A Current measurement D-axis
29: Volt.vVg 2000.0 V Voltage measurement Q-axis
30: Volt vd 2000.0 V Voltage measurement D-axis
31: Cosine 100.00% Cosine waveform (see P214)
32: Sine 100.00% Sine waveform (see P214)
33: Angle 1.0000 rad Electric angle (see P214)
34: +10V 10.000 V Voltage level +10V
35: -10V 10.000 V Voltage level —10V
36: Flux Current 5000.0 A Flux Current
37: Square Wave 100.00 % Square wave
38: Saw Wave 100.00 % Saw wave
39: Heatsink Temp. 100.00 °C Heatsink temperature
40: Ambient Temp. 100.00 °C Ambient temperature
41: -10V 10.000 V Voltage level -10V
42: -7.5V 10.000 V Voltage level -7.5V
43: -5V 10.000 V Voltage level -5V
44: -2.5V 10.000 V Voltage level -2.5V
45: +2.5V 10.000 V Voltage level +2.5V
46: +5V 10.000 V Voltage level +5V
47 +7.5V 10.000 V Voltage level 7.5V
48: +10V 10.000 V Voltage level +10V
49: RESERVED RESERVED
50: PT100_1 100.00 % PT100 Channel 1
51: PT100 2 100.00 % PT100 Channel 2
52: PT100 3 100.00 % PT100 Channel 3
53: PT100_4 100.00 % PT100 Channel 4
54: 12t% 100.00 % Motor thermal capacity
55: XAIN4 100.00 % XAIN4 Analog input
56: XAIN5S 100.00 % XAIN5 Analog input
57: OT Count 100000 h Maintenance Operation Time Counter
58: ST Count 100000 h Maintenance Supply Time Counter
59: PID2 Reference 100.00 % Reference at constant speed of PID2
60: PID2 Setpoint 100.00 % “Ramped” reference of PID2
61: PID2 Feedback 100.00 % PID2 Feedback
62: PID2 Error 100.00 % Error between reference and feedback of PID2
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SELECTION CODE

Selection Value Full-scale Value Description
63: PID2 Out 100.00 % Output of PID2
64: Torque Demand % 100.00 % Torque demand (value percent)
65: Actual Current Iv 5000 A Output Current Iv
66: RESERVED RESERVED
67: RESERVED RESERVED
68: RESERVED RESERVED
69: RESERVED RESERVED

Table 34 provides a brief description of each variable and its full-scale value used to set the minimum and maximum
value.

22.2.1. OPERATING MODE OF ANALOG AND FREQUENCY
OUTPUTS

This section covers the different representation modes to be selected for the analog and frequency outputs.

The following modes can be used for Analog Outputs:

Value Meaning Description of Analog Outputs
0 Disabled Disabled analog output (enables a RESERVED operating mode).
1 +10V The analog output is set as a voltage output and the possible min. and max. output values
- range from +/ — 10V. The selected variable has a positive or negative sign.
] The analog output is set as a voltage output and the possible min. and max. output values
2 0+10V ; o, . ;
range from 0 to 10V. The selected variable has a positive or negative sign.
] The analog output is set as a current output and the possible min. and max. output values
3 0+20mA h o T
range from O to 20mA. The selected variable has a positive or negative sign.
) The analog output is set as a current output and the possible min. and max. output values
4 4+-20mA h o . ;
range from 4 to 20mA. The selected variable has a positive or negative sign.
5 ABS 0+10V | As 0+10V output mode, but the selected variable is considered as an absolute value.
6 ABS 0+20mA | As 0+20mA output mode, but the selected variable is considered as an absolute value.
7 ABS 4+20mA | As 4+20mA output mode, but the selected variable is considered as an absolute value.

& NOTE  Always check the min. and max. values of the outputs programmed in the relevant parameters.
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Three operating modes can be selected for the_ Freguency Output:

Value Description Description of Frequency Outputs
0 Disabled The output frequency is disabled.
1 Pulse Out MDQl Digital Ou_tput_is programmed as a frequency output. The selected variable has a
positive or negative sign.
2 ABS Pulse Out | As Pulse Out, but the selected variable is considered as an absolute value.

NOTE When P200 is not set to DISABLE, MDO1 digital output is used as a frequency output and any
MDO1 settings in the [PAR] DIGITAL OUTPUTS MENU are ignored.

22.2.2. ANALOG OUTPUT PROGRAMMING EXAMPLES

This section contains a description of operating examples of the analog outputs obtained with different programming
modes.

Example 1:
Table 35: Programming AO1 (0 + 10V)

Parameterization of AO1 Analog Output
Parameter Value Description
P176 0+10V AO1 Analog output
P177 1: Speed Selected variable for AO1 analog output
P178 —500 rpm Min. value of AO1 selected variable
P179 +500 rpm Max. value of AO1 selected variable
P180 0.000 V AO1 Analog output offset
pP181 0ms Filter for AO1 analog output
pP182 0.0V Min. AO1 output value with reference to P178
P183 10.0V Max. AO1 output value with reference to P179
o [(V)
8
71
61
5
4 4
34
2]
1]

-500 -400 -300 -200 -100 O 100 200 300 400 500
(rpm)

Figure 12: Curve (voltage; speed) implemented by AO1 (Example 1)
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Example 2:
Table 36: Programming AO1 (ABS 0 + 10V)

Parameterization of AO1 Analog Output
Parameter Value Description
P176 ABS 0+10V AO1 Analog output
P177 1: Speed Selected variable for AO1 analog output
pP178 0 rpm Min. value of AO1 selected variable
P179 +500 rpm Max. value of AO1 selected variable
P180 0.000V AO1 Analog output offset
pP181 0Oms Filter for AO1 analog output
p182 0.0V Min. AO1 output value with reference to P178
pP183 10.0V Max. AO1 output value with reference to P179

N
D

(V)

©

o

w o~

-500 -400 -300 -200

-100 0 100 200 300 400 500

(rpm)

Figure 13: Curve (voltage; speed) implemented by AO1 (Example 2)

Table 37: Programming AO1 (ABS 0 + 10V)

Parameterization of Analog Output AO1
Parameter Value Description
P176 ABS 0+10V AO1 Analog output
P177 1: Speed Selected variable for AO1 analog output
P178 —500 rpm Min. value of AO1 selected variable
P179 +500 rpm Max. value of AO1 selected variable
P180 0.000 vV AOL1 Analog output offset
pP181 0ms Filter for AO1 analog output
pP182 o0V Min. AO1 output value with reference to P178
P183 10.0V Max. AO1 output value with reference to P179
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iN
D

(V)

©
L

w S
L L

N
L

o
T T T T B T T T T

-500 -400 -300 -200 -100 O 100 200 300 400 500
(rpm)

Figure 14: Curve (voltage; speed) implemented by AO1 (Example 3)

(+500rpm; 10V), but based on the selected mode and considering the variable as an absolute

The programming mode above would imply a straight line passing through (-=500rpm; 0V) and
iii NOTE
value, the min. point for output AO1 will be (0 rpm; 5 V).

Example 4:
Table 38: Programming AO1 (ABS 0 + 10V)

Parameterization of Analog Output AO1
Parameter Value Description
P176 ABS 0+10V AO1 Analog output
P177 1: Speed Selected variable for AO1 analog output
P178 +100 rpm Min. value of AO1 selected variable
P179 +500 rpm Max. value of AO1 selected variable
P180 0.000 vV AO1 Analog output offset
p181 0ms Filter for AO1 analog output
pP182 ooV Min. AO1 output value with reference to P178
pP183 10.0V Max. AO1 output value with reference to P179
T
o
8
74
6
5 4
4
34
24
14

-500 -400 -300 -200 -100 O 100 200 300 400 500
(rpm)

Figure 15: Curve (voltage; speed) implemented by AO1 (Example 4)
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Example 5:

2

ENERTRONICA

SANTERNO

Table 39: Programming AO1 (x 10V)

IRIS BLUE

Parameterization of Analog Output AO1

Parameter Value Description
P176 +10V AO1 Analog output
P177 1: Speed Selected variable for AO1 analog output
P178 +500 rpm Min. value of AO1 selected variable
P179 —500 rpm Max. value of AO1 selected variable
P180 0.000 V AO1 Analog output offset
pP181 0Oms Filter for AO1 analog output
pP182 -10.0V Min. AO1 output value with reference to P178
pP183 +10.0V Max. AO1 output value with reference to P179
; (V)
64
4]
2
-500 -4;)0 -3;)0 -21)0 -1'00 29 (')0 2(')0 3l')0 4(')0 500
41
61
81
h (rpm)

Figure 16: Curve (voltage;

speed) implemented by AO1 (Example 5)
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22.3. List of Parameters P176 to P214
Table 40: List of Parameters P176 to P214
. DEFAULT Modbus
Param. Function User Level VALUES Address
P176 | AO1 Analog Output ADVANCED 1:+£10V 776
P177 | Selected Variable for AO1 Analog Output ADVANCED 1: Motor speed 777
P178 | Min. Value of AO1 Selected Variable ADVANCED —1500 rpm 778
P179 | Max. Value of AO1 Selected Variable ADVANCED +1500 rpm 779
P180 | AO1 Analog Output Offset ADVANCED 0.000 V 780
P181 | Filter for AO1 Analog Output ADVANCED 0ms 781
P182 | Min. AO1 Output Value with Reference to P178 | ADVANCED -10.0V 782
P183 I\P/If;(éA01 Output Value with Reference to ADVANCED +10.0V 783
P184 | AO2 Analog Output ADVANCED 1.+10V 784
. 2: Seed reference at
P185 | Selected Variable for AO2 Analog Output ADVANCED constant rpm 785
P186 | Min. Value of AO2 Selected Variable ADVANCED —1500 rpm 786
P187 | Max. Value of AO2 Selected Variable ADVANCED +1500 rpm 787
P188 | AO2 Analog Output Offset ADVANCED 0.000 V 788
P189 | Filter for AO2 Analog Output ADVANCED 0 ms 789
P190 | Min. AO2 Output Value with Reference to P186 | ADVANCED -10.0V 790
P191 I\P/I1aé<%A02 Output Value with Reference to ADVANCED +10.0V 791
P192 | AO3 Analog Output ADVANCED 2: 0-10V 792
P193 | Selected Variable for AO3 Analog Output ADVANCED 5: Output current 793
P194 | Min. Value of AO3 Selected Variable ADVANCED 0A 794
P195 | Max. Value of AO3 Selected Variable ADVANCED Inverter Imax 795
P196 | AO3 Analog Output Offset ADVANCED 0.000 V 796
P197 | Filter For AO3 Analog Output ADVANCED 0 ms 797
P198 | Min. AO3 Output Value with Reference to P194 | ADVANCED 0.0V 798
P199 I\P/Ifg))(éAos Output Value with Reference to ADVANCED +10.0V 799
P200 | FOUT Output In [MDO1] Frequency ADVANCED 0: Disabled 800
P201 | Selected Variable for FOUT Frequency Output ADVANCED 1: Motor speed 801
P202 | Min. FOUT Value of Selected Variable ADVANCED 0 802
P203 | Max. FOUT Value of Selected Variable ADVANCED 0 803
P204 I\P/Iérg).zFOUT Output Value with Reference to ADVANCED 10.00 kHz 804
P205 ll\D/l;())(s FOUT Output Value with Reference to ADVANCED 100.00 kHz 805
P206 | Filter for FOUT Frequency Output ADVANCED 0 ms 806
P207 | AO1: Gain ADVANCED 807
P208 | AO2: Gain ADVANCED 808
P209 | AO3: Gain ADVANCED 809
P210 | AO1: Variable MODBUS Address ADVANCED RESERVED 810
P211 | AO2: Variable MODBUS Address ADVANCED 811
P212 | AO3: Variable MODBUS Address ADVANCED 812
P213 | Amplitude of Sinusoidal Analog Output Signal ENGINEERING 100.0% 813
P214 | Frequency of Sinusoidal Analog Output Signal | ENGINEERING 1.00 Hz 814
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AO1 Analog Output AO1

0: Disabled,
1. +10V,
2:0+10V,
3: 0+ 20mA,
0+7 4: 4 + 20mA,
5: ABS 0 + 10V,
6: ABS 0 + 20mA,
7: ABS 4 + 20mA
Default 1 1: 10V
Level ADVANCED
Address 776
Function Selects the operating mode of AO1 analog output.
P17 6 Ty pe o f
Outpu't Signal
AO1 SwW2 -1 - 2
- 0 -20mA O |

In the example above, AOL1 is set as a current input. Contact 1 of SW2 dip-switch is open, contact 2 is closed.

NOTE  DIP-switch configuration and follow the instructions displayed on the keypad, or refer to the

j Analog outputs are set as voltage outputs by default. To set them as current outputs, see the
IRIS BLUE - Installation Guide.

P177 Selected Variable for AO1 Analog Output
Range 0+69 See Table 34

Default 1 Motor speed
Level ADVANCED

Address 777

Function Selects the variable to be allocated to AO1 digital output.

P178 Min. Value of AO1 Selected Variable

-32000 + +32000
Range Depending on the value selected in
P177

Default -1500 —15.00% of 10000 rpm = —1500 rpm
Level ADVANCED

Address 778

Minimum value of the variable selected via P177, corresponding to the min. output value of AO1 set in
P182.

—320.00 % + +320.00 % of the full-scale value
See Table 34

Function

141/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

P179 Min. Value of AO1 Selected Variable

~32000 = +32000 | - 320.00% + + 320.00 % of the full-scale value
Range Depending on the value selected in
See Table 34
P177
Default +1500 +15.00% of 10000 rpm = +1500 rpm
Level ADVANCED

Address 779

Maximum value of the variable selected via P177, corresponding to the max. output value of AO1 set
in P183.

Function

P180 AO1 Analog Output Offset

—9999 + +9999

Range Depending on the value selected in | —9.999 + +9.999
P176

Default 0 0.000 V

Level ADVANCED

Address 780

Function Offset value applied to AO1 analog output.

P181 Filter for AO1 Analog Output
Range 0 + 65000 0.000 + 65.000 sec

Default 0 0.000 sec
Level ADVANCED
Address 781

Function Value of the filter time constant applied to AO1 analog output.

P182 Min. AO1 Output Value with Reference to P178

—-100 + +100 .
Ran —200 + +200 -10.0 * +10.0V
ange Depending on the value selected in —20.0 + +20.0 mA
P176
Default -100 ~100V
Level ADVANCED
Address 782
Function Minimum output value obtained when the minimum value of the variable set in P178 is implemented.

P183 Max. AO2 Output Value with Reference to P179

—100 + +100
Range —200 + +200 -10.0 + +10.0 V
9 Depending on the value selected in —20.0 + +20.0 mA
P176
Default +100 +10.0V
Level ADVANCED
Address 783
Function Maximum output value obtained when the maximum value of the variable set in P179 is implemented.
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AO2 Analog Output

0: Disabled,
1. £ 10V,
2: 0+ 10V,
3: 0+ 20mA,
0=7 4: 4+ 20mA,
5: ABS 0 + 10V,
6: ABS 0 + 20mA,
7: ABS 4 + 20mA.
Default 1 1: + 10V
Level ADVANCED
Address 784
Function Selects the operating mode of AO2 analog output.
Analog outputs are set as voltage outputs by default. To set them as current outputs, see the
NOTE  DIP-switch configuration and follow the instructions displayed on the keypad, or refer to the
IRIS BLUE — Installation Guide.

P185 Selected Variable for AO2 Analog Output
Range 0+69 See Table 34

Default 2 Reference at constant speed
Level ADVANCED

Address 785
Function Selects the variable to be allocated to AO2 digital output.

P186 Min. Value for AO2 Selected Variable

—32000 + +32000
Range Depends on the value selected in
P185

Default —-1500 —1500 rpm
Level ADVANCED
Address 786

—320.00 % + +320.00 % of the full-scale value
See Table 34

Minimum value of the variable selected via P185, corresponding to the min. output value of AO2 set in

Function P190.

P187 Max. Value of AO2 Selected Variable

32000 = +32000 | 320.00 % = +320.00 % of the full-scale value
Range Depends on the value selected in
See Table 34
P185
Default +1500 +1500 rpm
Level ADVANCED

Address 787

Maximum value of the variable selected via P185, corresponding to the max. output value of AO2 set
in P191.

Function
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P188

Range

Default

Level
Address

Function

P189
Range
Default
Level
Address

Function

P190

Range

Default

Level
Address

Function

P191

Range

Default

Level
Address

Function
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AO2 Analog Output Offset

—9999 + +9999

Depends on the value selected in | -9.999 +9.999
P184

0 0.000 V
ADVANCED

788

Offset value applied to AO2 analog output.

Filter for AO2 Analog Output

0 + 65000 0.000+65.000 sec.
0 0.000 sec.
ADVANCED

789

Value of the filter time constant applied to AO2 analog output.

Min. AO2 Output Value with Reference to P186

—-100 + +100
—200 + +200 -10.0 + +10.0 V

Depends on the value selected in —20.0 + +20.0 mA
P184

-100 -10.0V

ADVANCED

790

Minimum output value obtained when the minimum value of the variable set in P186 is implemented.

Max. AO2 Output Value with Reference to P187

-100 + +100
—200 + +200 -10.0 ++10.0V

Depends on the value selected in | —20.0 ++20.0 mA
P184

+100 +10.0V

ADVANCED

791

Maximum output value obtained when the maximum value of the variable set in P187 is implemented.
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AO3 Analog Output

0: Disabled,
1: £ 10V,
2:0+10V,
3: 0+ 20mA,
07 4: 4+ 20mA,
5: ABS 0 + 10V,
6: ABS 0 = 20mA,
7: ABS 4 + 20mA.
Default 2 2:0+ 10V
Level ADVANCED
Address 792
Function Selects the operating mode of AO3 analog output.
Analog outputs are set as voltage outputs by default. To set them as current outputs, see the
NOTE  DIP-switch configuration and follow the instructions displayed on the keypad, or refer to the IRIS
BLUE - Installation Guide.

P193 Selected variable for AO3 Analog Output
Range 0+69 See Table 34

Default 5 5: Motor current
Level ADVANCED
Address 793

Function Selects the variable to be allocated to AO3 analog output.

P194 Min. Value of AO3 Selected Variable

—320.00 % + +320.00 % of the full-
scale value —320.00 % + +320.00 % of the full-scale value
Depends on the value selected | See Table 34

through P193

Default 0 0A
Level ADVANCED
Address 794

Minimum value of the variable selected via P193, corresponding to the min. output value of AO3 set in
P198.

Range

Function

P195 Max. Value of AO3 Selected Variable

—320.00 % + +320.00 %
Range Depends on the value selected
through P193

—320.00 % + +320.00 % of the full-scale value
See Table 34

Max. drive current depending on the drive size — see Table

Default Imax Inverter 77

Level ADVANCED
Address 795

Maximum value of the variable selected via P193, corresponding to the max. output value of AO3 set
in P199.

Function
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P196

Range

Default

Level
Address

Function

P197

Range
Default

Level
Address

Function

P198

Range

Default
Level
Address

Function

P199

Range

Default

Level
Address

Function

P200

Range

Default

Level
Address

Function
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AO3 Analog Output Offset

—9999 + +9999
Depends on the value selected | —9.999 + +9.999
through P192

0 0.000 V

ADVANCED

796

Offset value applied to AO3 analog output.

Filter for AO3 Analog Output

0 + 65000 sec. 0.000 + 65.000 sec.
0 0.000 sec.
ADVANCED

797

Value of the filter time constant applied to AO3 analog output.

Min. AO3 Output Value with Reference to P194

-100 + +100

—200 + +200 -10.0 + +10.0 V
Function according to the selection of | —20.0 + +20.0 mA
P192

0 00.0V
ADVANCED

798

Minimum output value obtained when the minimum value of the variable set in P194 is implemented.

Max. AO3 Output Value with Reference to P195

—-100 + +100

—200 + +200 -10.0 + +10.0 V

Function according to selection of | —20.0 + +20.0 mA

P192

+100 +10.0 V

ADVANCED

799

Maximum output value obtained when the maximum value of the variable set in P195 is implemented.

FOUT Output in [MDO1] Frequency

0: Disabled,
0+2 1: Pulse,

2: ABS Pulse
0 0: Disabled
ADVANCED
800

Selects the operating mode of FOUT frequency output.
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A\

P201

Range
Default
Level
Address

Function

P202

Range

Default

Level
Address

Function

P203

Range

Default
Level
Address

Function

P204

Range

Default

Level
Address

Function

P205

Range

Default

Level
Address

Function

NOTE

IRIS BLUE

2 SANTERNO

When P200 is not set to DISABLE, MDOL1 digital output is used as a frequency output and any
settings for MDOL in the [PAR] DIGITAL OUTPUTS MENU are ignored.

Selected Variable for FOUT Frequency Output

0+69 See Table 34

1 Motor speed
ADVANCED

801

Selects the variable to be allocated to FOUT frequency output.

Min. FOUT Value of Selected Variable

—32000 + +32000
Depends on the value selected

—320.00 % =+ +320.00 % of the full-scale value

through P201 See Table 34
0 0
ADVANCED

802

Minimum value of the selected variable.

Max. FOUT Value of Selected Variable

—32000 + +32000

Depends on

the value selected

—320.00 % + +320.00 % of the full-scale value

through P201 See Table 34
0 0
ADVANCED

803

Maximum value of the selected variable.

Min. FOUT Output Value with Reference to P202

1000+10000 10.00+100.00 kHz
1000 10.00 kHz
ADVANCED

804

Minimum output value obtained when the minimum value of the variable set in P202 is implemented.

Min. FOUT Output Value with Reference to P203

1000+10000 10.00+100.00 kHz
10000 100.00 kHz
ADVANCED

805

Maximum output value obtained when the maximum value of the variable set in P203 is implemented.
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P206

Range
Default

Level
Address

Function

P207 AO1:
P208 AO2:
P209 AOS:
P210 AO1:
P211 AO2:
P212 AOS:

P213

Range

Default

Level
Address

Function

P214

Range
Default

Level

Address

Function

PROGRAMMING GUIDE

2 SANTERNO

Filter for FOUT Frequency Output

0 + 65000 0.000 + 65.000 sec

0 0.000 sec

ADVANCED

806

Value of the filter time constant applied to FOUT frequency output.

RESERVED

Variable MODBUS Address
Variable MODBUS Address
Variable MODBUS Address

Amplitude of Sinusoidal Analog Output Signal

0+ 1000 0 +100.0%

1000 100.0%

ENGINEERING

813

Amplitude of the sinusoidal analog output signal when Sine or Cosine variables are selected.

Frequency of Sinusoidal Analog Output Signal

0 + 20000 0+ 200.00Hz
100 1.00Hz
ENGINEERING

814

Frequency of the sinusoidal analog output signal when Sine or Cosine variables are selected.
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23. [PAR] TIMERS MENU

23.1. Overview

The Timers menu allows setting enable and disable delay times for digital inputs/outputs.

a4 A 8

Example 1:

The drive enable (MDI1 START) depends on a signal coming from a different source. An activation delay of 2 seconds
and a deactivation delay of 5 seconds are needed. To do so, set two delay times for activation and deactivation for the

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

For the ENABLE-A and ENABLE-B digital inputs, no disable delay is allowed, because
their logic status is utilized directly by the hardware activating IGBT switching; when no
ENABLE-A, ENABLE-B command is sent, the output power stage is instantly
deactivated.

The ENABLE-A and ENABLE-B inputs are allocated to the STO function. If this safety
function is to be adopted, the control mode and the control circuit of these signals must
be accomplished as per the Safe Torque Off Function — Application Manual.

That manual also includes a detailed validation procedure of the control configuration of
the STO function to be executed upon first start-up and also periodically at yearly
intervals.

The reset function for the alarms on the leading edge of RESET terminal (MDI3 as
factory default) is not delayed.

Any auxiliary alarm set to the digital inputs is not delayed.

Five timers are available; the use can set an enabling/disable delay for each of them. The
same timer may also be assigned to multiple digital inputs/outputs.

The ENABLE-SW function cannot be delayed.

same timer and assign it to MDI1 (START) digital input. In the example below, timer 1 is used.

P216 2.0 sec Activation delay T1
P217 5.0 sec Deactivation delay T1
P226 0x0001 Timer assigned to MDI1 (START)
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Figure 17: Using Timers (example)

The figure shows two possible operating modes:

- onthe left: application of the delay times set for the drive enable/disable;

- on the right: the start signal persists for a shorter time than the delay set for enabling; in this case, the Start function
is not enabled. The Start function will be enabled only when MDI1 digital input is ON for a time longer than the time set in
P216.
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23.2. List of Parameters P216 to P229
Table 41: List of Parameters P216 to P229
DEFAULT MODBUS
Parameter FUNCTION User Level VALUE Address

P216 T1 Enable delay ENGINEERING 0.0 sec 816
pP217 T1 Disable delay ENGINEERING 0.0 sec 817
pP218 T2 Enable delay ENGINEERING 0.0 sec 818
P219 T2 Disable delay ENGINEERING 0.0 sec 819
P220 T3 Enable delay ENGINEERING 0.0 sec 820
pP221 T3 Disable delay ENGINEERING 0.0 sec 821
pP222 T4 Enable delay ENGINEERING 0.0 sec 822
p223 T4 Disable delay ENGINEERING 0.0 sec 823
pP224 T5 Enable delay ENGINEERING 0.0 sec 824
P225 T5 Disable delay ENGINEERING 0.0 sec 825

. . . 0: no timer
P226 Timer assigned to inputs MDI1+4 ENGINEERING assigned 826

. . . 0: no timer
p227 Timer assigned to inputs MDI5+8 ENGINEERING assigned 827

. . 0: no timer
P228 Timer assigned to outputs MDO1+4 ENGINEERING assigned 828
P229 Tlmer. assigned to virtual outputs ENGINEERING 0: no timer 829

MPL1+4 assigned

P216 T1 Enable Delay

Range 0 + 60000

0.0 + 6000.0 sec

Default 0 0.0 sec
Level ENGINEERING
Address 816

This parameter sets T1 enable time.

Using P226 or P227, if timer T1 is assigned to a digital input having a particular function, P216
Function represents the delay occurring between the input closure and the function activation.

Use P228 to assign timer 1 to a digital output; in that case, the digital output energizing will be delayed
according to the time set in P216.

P217 T1 Disable Delay
Range 0+ 60000

0.0 + 6000.0 sec

Default 0 0.0 sec
Level ENGINEERING
Address 817

This parameter sets T1 disabling time.

Using P226 or P227, if timer T1 is assigned to a digital input having a particular function, this
Function parameter represents the delay occurring between the input opening and the function deactivation.
Use P228 to assign timer 1 to a digital output; in that case, the digital output de-energizing will be
delayed according to the time set in P217.
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P218

Range
Default

Level
Address

Function

P219
Range
Default

Level
Address

Function

P220
Range
Default

Level
Address

Function

P221
Range
Default

Level
Address

Function

p222
Range
Default

Level
Address

Function

2 SANTERNO

T2 Enable Delay
0 + 60000

PROGRAMMING GUIDE

0.0 + 6000.0 sec

0

0.0 sec

ENGINEERING

818

This parameter sets T2 enable time.
(Operation as per P216.)

T2 Disable Delay

0.0 + 6000.0 sec

0

0.0 sec

ENGINEERING

819

This parameter sets T2 disable time.

(Operation as per P217.)

T3 Enable Delay

0.0 + 6000.0 sec

0

0.0 sec

ENGINEERING

820

This parameter sets T3 enable time.
(Operation as per P216.)

T3 Disable Delay
0 + 60000

0.0 + 6000.0 sec

0

0.0

ENGINEERING

821

This parameter sets T3 disable time.

(Operation as per P217.)

T4 Enable Delay
0 -+ 60000

0.0 + 6000.0 sec

0

0.0 sec

ENGINEERING

822

This parameter sets T4 enable time.
(Operation as per P216.)
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P223

Range

Default 0 0.0 sec
Level ENGINEERING
Address 823

Function

P224

Range

Default 0 0.0 sec
Level ENGINEERING
Address 824

Function

P225

Range

Default 0 0.0 sec
Level ENGINEERING
Address 825

Function

P226

Range [0; O0; 0; 0]+[5; 5; 5; 5] 1+5T1=T5
Default [0; 0; O; 0] 0: No timer assigned
Level ENGINEERING

Address 826

T4 Disable Delay
0 + 60000

0.0 + 6000.0 sec

This parameter sets T4 disable time.

(Operation as per P217.)

T5 Enable Delay
0 + 60000

0.0 + 6000.0 sec

This parameter sets T5 enable time.

(Operation as per P216.)

T5 Disable Delay

0.0 + 6000.0 sec

This parameter sets T5 disable time.

(Operation as per P217.)

Timers Assigned to Inputs MDI 1+4

0: No timer assigned

The first group of four digital inputs may be assigned to any of the five timers and the same timer may
be assigned to multiple inputs.

Select “zero” to avoid delaying the digital inputs.

Setting via serial link: see coding table below.

Function

Table 42: Coding of P226: Timers assigned to digital inputs MDI 1+4

bit[15..12] | bit[11..9] | bit[8.6] | bit[5..3] | bit[2..0]
not used MDI4 MDI3 MDI2 MDI1

Coding example for P226:

MDI1=Timer T2

MDI2=No timer assigned

MDI3=Timer T2

MDI4=Timer T5

= value in P226 101 010 000 010 bin = 2690 dec
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pP227 Timers Assigned to Digital Inputs MDI 5+8
Range [0: 0: 0: 0]=[5; 5 5; 5] 2:+N§_t+"1"ir$§s'g”ed
Default [0; 0; O; O] 0: No timer assigned

Level ENGINEERING

Address 827

The second group of four digital inputs may be assigned to any of the five timers and the same timer
may be assigned to multiple inputs.

Select “zero” to avoid delaying the digital inputs.

Setting via serial link: see coding in P226.

Function

pP228 Timers Assigned to Digital Outputs MDO1+4

Range [0; 0; 0, 0]+[5; 5; 5 5] 2:;N50.'[|Trr11e;r$25|gned
Default [0; O; O; O] 0: No timer assigned

Level ENGINEERING

Address 828

The digital outputs may be assigned to any of the five timers and the same timer may be assigned to
multiple outputs.

Select “zero” to avoid delaying the digital outputs.

Setting via serial link: see coding in P226.

Function

P229 Timers Assigned to Virtual Outputs MPL 1+4

0: No timer assigned
1+5T1+T5

Range [0; O0; 0; 0]+[5; 5; 5; 5]

Default [0; 0; O; 0] 0: No timer assigned

Level ENGINEERING

Address 829

The virtual digital outputs may be assigned to any of the five timers and the same timer may be
assigned to multiple outputs.

Select “zero” to avoid delaying the virtual digital outputs.

Setting via serial link: see coding in P226.

Function

154/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

24. [PAR] PID PARAMETERS MENU

24.1. Overview

This menu defines the parameters for the digital PID regulator integrated in the drive.
The PID regulator may be used to control a physical variable which is external to the drive; the variable measurement
shall be available in the system and must be connected to the “feedback” input.

The PID regulator is used to keep the reference and the control variable constant (feedback); to do so, the PID regulator
controls three internal variables, which are described below:

v" Proportional term: this the variable detecting the instant difference between the reference and the measured value of
the physical variable to be controlled ( “error “);

v' Integral term: this is the variable keeping track of the “history” of the detected errors (summation of all errors);

v' Derivative term: this is the variable keeping track of the evolution of the error or the controlled variable (difference
between two consecutive errors or between two consecutive values of the feedbacked variable);

The weighted summation of these terms represents the output signal of the PID regulator.

The weight of these three terms may be defined by the user with the parameters below.

Kp = P240*P241
Ti = P242
td = P243 berd
Integ.Max PID Out Max P256

Made 293
i Anti P238 P254
Inverse i PID Struct 25 F23p Rate Limiter

| Wind-Up Tr Thres.Int.
Normal x| - > : W5 g W gu: PID Out
o e R S BRI EAAE ALY
I b Min _’
Min

Reference PID ®
R

_A
+
: - P238 [—(’)j—.
Desaturation P237
Algorsm PID Out Min
Feedback PID Deriv.Max
? C292
Der. Mode stew 5
—e dt >

Mn
-P239 P000341-B

Figure 18: PID Block diagram

In LOCAL mode, if the drive reference is the PID output C294=Reference and the Type
parameter on the Keypad page in Local mode is P266=Ref.Active+Spd, the PID reference can be
ijt NOTE changed by activating the Local mode from the Keypad page. Press the LOC/REM key again
when the drive is disabled (or the MDI LOC/REM key if it is programmed as a pushbutton:
C180a=Pushbutton) to disable the PID and to set the speed reference directly from the Keypad

page.

155/473



PROGRAMMING GUIDE

’ ENERTRONICA
IRIS BLUE <« SANTERNO

24.2. PID Regulator Tuning — Method of Ziegler and
Nichols

Tuning a PID regulator consists in selecting and allocating values to PID parameters in order to adjust the operation of
the system to the technical requirements of the process and to the equipment restrictions.
One of the possible PID tuning procedures is the Method of Ziegler and Nichols.

This method implies the following steps:

1. Setthe integral action and the derivative action to zero: Ti (P242) =0, Td (P243) = 0.

2. Assign very low values to Kp (P240), then apply a little step to the reference signal (setpoint) selected with
C285/286/287.

3. Gradually increase the value of Kp until permanent oscillation is attained in the PID loop.

4. Tune the parameters for a P, Pl or PID regulator based on the table below—where Kpc is the value of the
proportional gain corresponding to the permanent oscillation (critical gain) and Tc is the period of the permanent

oscillation:
Kp (P240) Ti (P242) Td (P243)
Pl 0.45 Kpc Td/1.2
PID 0.6 Kpc Tel2 T/8

FO0DB0S-0

Figure 19: Permanent oscillation with Kpc critical gain
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PO00810-0

Figure 20: Response to a system tuned with the method of Ziegler and Nichols

produce any oscillations, even in presence of large proportional gains.

The method of Ziegler and Nichols is not always applicable, because some systems do not
iii NOTE
However, leading a system close to instability can be very dangerous.

24.3. Manual Tuning of the Pl Regulator

The PI regulator can be manually tuned when the tuning method of Ziegler and Nichols is not applicable. The sections
below cover the following:
e how the transient is affected from the proportional action when the integral action is kept constant in a PI
regulator;
e how the transient is affected from the integral action when the proportional action is kept constant in a Pl
regulator;
e how the transient is affected from the derivative action in a PID regulator.

24.3.1. PROPORTIONAL AcTION (P)

Symbol Tuning function Main goal
K An input variance (error) produces an output Changes the tuning variable based on
P variance proportional to the variance amplitude the variable being tuned
Pl Regulator .
Ti=Constant Response to the step Response time
Small Kp Overshoot Longer
Optimum Kp Optimum Optimum
Large Kp Undershoot Shorter
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P000811-0

KP =0.1

CONSTANT
T

Figure 21: Response to the step based on the value of Kp when Ti is kept constant
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When Kp is increased, the error is reduced at constant rate, but the transient can also be adversely affected. Adverse
effects can be a longer transient with stronger oscillations due to the damping reduction, or even instability. This is shown
in the figure below:

Figure 22: Response to the step when Kp is too large

24.3.2. INTEGRAL AcTION (I)

Symbol Tuning function Main goal

As soon as an input variance occurs (Error), an output
Ti variance occurs. The variation rate is proportional to
the error magnitude.

Sets the tuning point (eliminates the
offset from the proportional action).

Pl Regulator Response to the step Response time
Small Kp Overshoot Shorter

Optimum Kp Optimum Optimum
Large Kp Undershoot Longer
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CONSTANT
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Figure 23: Response to the step based on the value of Ti when Kp is kept constant

The figure below represents the response of the Pl regulator when the values for Kp and Ti are lower than the optimum
value computed with the method of Ziegler and Nichols.

PO00B14-0

Figure 24: Response to the step when the values of Kp and Ti are too small
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24.3.3. DERIVATIVE AcTION (D)

Symbol Tuning function Main goal

Decreases the response time
for the return to the tuning
point

An input variance (error) generates an output

Td ; - ;
variance proportlonal to the variance rate

The derivative action set with Td increases the stability of the system, thus increasing the transient response. The
derivative action tends to get an earlier response, but it increases the system sensitivity to the disturbance overriding the
error signal.

24.3.1. TUNING ACTIONS AT CONSTANT SPEED

When the system is operating at constant speed, the system response shall be the most accurate as possible (minimum
error) and shall adjust any little reference variations.

When at constant speed, if the system does not promptly respond to little reference variations, a shorter integral time

may solve this problem. Otherwise, when little and long-lasting oscillations affect the reference value, setting a longer
integral time could be the right solution.

24.4. Anti Windup

The major benefit of the integral action is to ensure null errors at steady speed. However, just like the derivative action,
the integral action shall be applied with caution to avoid worse performance.

A case in point is the output saturation occurring at the same time as an excessive integral action. When the output
saturates, the control action is limited, so the error is still remarkable. If the error persists, the actuator will saturate,
because the longer the time the error persists, the stronger the integral action is; this phenomenon is called “windup”.

In case of output saturation, the integral term can reach very high values; as a result, the error shall have opposite sign
for a long period before exiting from saturation.

The PID regulator of the IRIS BLUE drive is provided with an Anti-windup function which compensates the effect
described above. This Anti-windup action is described below (P=proportional term; I=integral term; D=derivative term).

The output is always calculated as follows:
OUT«P+I1+D

When output saturation occurs:
OUT « OUTsat

The integral term is forced based on the following:
| < OUTsat—P-D
(which is the Anti-windup function).

This prevents the integral term from reaching very high values; the integral term is then kept constantly in line with the
saturated output value OUTsat that is present at each moment; any variations of the error (i.e. the P) that allows exiting
from saturation have immediate effect to the output, without having to wait for a long time before discharging the integral
term itself.

The effect of the Anti-windup can be adjusted with parameter P260; if P260<1, the effect is reduced and the system is
less sensitive to error variations; if P260=0, the effect is cancelled.

The value of P260=1 is correct for the applications requiring to quickly exit from saturation.
On the other hand, reducing P260 can be useful when output variations are to be avoided for negligible error variations.
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24.5. Sleep and Wake-up Mode

The Sleep and Wake-up functionality reduces the electric power consumption by increasing the system efficiency and
preventing motor wear and tear.

The Sleep and Wake-up functionality is useful in hydraulic systems characterized by pressure or level control when the
flow rate required by the connected devices is low.

In case of pressure regulation by means of the PID regulator, the regulator output is allocated to the motor speed. When
at constant speed, the motor output frequency depends both on the circuit pressure (e.g. static head and hydraulic drops
in the circuit) and on the flow rate required by the devices in the circuit. If the pump delivery drops for a reasonably long
time—even until the circuit closes and the flow rate becomes null—the PID regulator output decreases to the minimum
PID output. In that case, the pump will operate at low rpm with null or low flow rate and the motor runs in no-load
conditions. In order to avoid pump wear and tear and consumptions due to weak lubrication and cooling down, the Sleep
Mode may be used, allowing temporarily stopping the PID regulator and the drive. The Wake-up mode will restart the
system; for instance, when the flow rate of the devices increases and the system pressure drops below the setpoint, the
drive is restarted to deliver the required flow rate.

SLEEP Mode:

When the PID regulator is operating, if M022-PID output is lower than M025-PID Disable Threshold for a time equal to
P255-PID Disable Delay for PIDout under Min. (if other than [0: Disable]), the PID regulator and the drive will stop
(“PID out under min.” status).

M022 < M025 for the time in P255 (if activated) => SLEEP MODE (drive and PID regulator stopped)

PID out 4
(==}
@
2
[=}
PlDout maxP236 ] _ _ <
BN hesaaimessaiues s ;
MO025 :
P255c | : i
E :
PIDoutminP237 | _____________ Ees e i s s S
f :
0% : I' \ ;PID f
° P255a P255b P246 re
P245 PID ref max
PIDref min

Figure 25: PID Disable threshold
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As shown in Figure 25, M025-PID Disable Threshold is a variable dynamic threshold as a function of M023-PID
Reference and computed based on parameters P255a-P255d.
Parameters P255a-P255d are the points of a linear function as follows:

- Ifthe PID reference is lower than P255a, the threshold is equal to P255c¢

- Ifthe PID reference is higher than P255b, the threshold is equal to P255d

- For intermediate values, the threshold is computed via linear interpolation with X-axes defined in P255a, P255b
and Y-axes P255c, P255d.

This is useful to define the PID disable threshold based on the variable PID reference, because the pump speed
determining zero flow rate varies based on the hydraulic circuit pressure. In general, the pump head corresponding to the
null flow rate increases when the pump speed increases, so when the allowable pressure reference ranges between a
minimum and maximum value, when operating at high pressure values at constant rpm, the motor speed (PID output) at
constant rpm corresponding to null flow rate is high, whilst at low pressure the flow rate is null at lower speeds.

The criterion adopted to adjust Sleep Mode parameters is as follows (see also Programming the Drive for PID Pressure
Control):

A. In order to ensure that Operation in Sleep Mode is correct, it is required that when the pump operates at its
minimum frequency (depending on P237) and the flow rate is null, the pump head is lower than or equal to the
minimum allowable reference pressure. To check the pump hydraulic head, run the pump in speed control at
minimum frequency, slowly close all the devices in the circuit and check the heading pump at constant flow rate
from the pressure sensor by reading the values from MO038u, M039u). For example, a motor with rated
frequency 50Hz and P237=60% running at 30Hz with all the devices in the circuit closed will give 0.8bars
pressure. In that case, the correct operation of the PID Sleep Mode is ensured by pressure references greater
than 0.8bars. It is also possible to check if the PID output is greater than parameter P237 when the PID
regulator reference is equal to the minimum value and all the devices in the circuit are close.

B. Parameters P255a-P255d may be adjusted by two tests:

- One with high pressure reference (equal to or close to the maximum allowable working pressure)

- One with low pressure reference (equal to or close to the minimum allowable working pressure) and null flow

rate in the circuit.

For proper adjustment, the relation P237<P255¢c<P255d<P236 must be true.

The test procedure is as follows:

b.1 With active PID control, set the pressure reference “high” (that value will be assigned to P255a)

b.2 Start the inverter delivering water to the circuit, wait until the system operation is smooth and at constant
speed and that pressure reaches the pressure reference

b.3 Slowly close all the devices in the circuit until flow rate is zero, then wait until the measured pressure
steadily reaches the pressure reference. Read the value of PID regulator output M022.

b.4 In P255c, set a value exceeding the PID regulator output M022. In P255a, set a “high” pressure reference

b.5 Do the same test by setting the PID Ref as “low” (to be set in P255b afterwards) for the adjustment of
P255d (higher than the value at constant speed in M022).

b.6 After setting the parameters, set P255 other than zero to enable the Sleep Mode. The Sleep Mode
activation delay P255 is to be set high enough to avoid false stops during the transients due to a variation
of the pressure reference and/or a variation of the devices flow rate, but not too high to avoid delaying the
pump stop in case of no pump delivery.
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Figure 26: Head/flow rate characteristic when varying the frequency and the Sleep mode
parameters

@

A: PIDOUT = PIDREFMIN; Q = 0; f = 55% fN
B: PIDOUT = PIDREFMAX; Q = 0; f =90% fN
Figure 26 shows the Head/frequency characteristic of a pump when varying the supply frequency. The possible
parameter values are as follows from the examples above:
P236 = 50%
P237 =100%
P255a equal to minimum allowable value of PIDref
P255b equal to maximum allowable value for PIDref
P255c = 60%
P255d = 95%

During the Sleep mode, the operating conditions are monitored so that the drive may restart when the load is detected
again, based on parameter P237a (restart). The Wake-up mode activates only when the conditions below are true:

- The PID output (updated when in Sleep mode as well) is greater than minimum output P237

- Based on parameter P237a, the feedback signal or the PID error and parameter P237b match.
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Figure 27: Sleep and Wake-up mode activation example

Figure 27 shows pressure and current patterns over time in case the PID regulator is used and the wake-up mode is
activated.
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24.6. List of Parameters P236 to P260
Table 43: List of Parameters P236 to P260
Parameter FUNCTION User Level ?/iFlﬁ‘Jl‘éLsT l\igcli)rzgss
P236 Max. Value of PID Output ENGINEERING +100.00% 836
P237 Min. Value of PID Output ENGINEERING 0% 837
P237a Wake-Up Mode for PID ENGINEERING 0: [Disabled] 858
P237b Wake-Up Level for PID ENGINEERING 0.00% 859
pP238 Max. Value of PID Integral Term ENGINEERING +100.00% 838
P239 Max. Value of PID Derivative Term ENGINEERING +100.00% 839
P240 PID Proportional Constant ENGINEERING 1.000 840
P241 Multiplicative Factor of P240 ENGINEERING 0:1.0 841
P242 PID Integral Time (multiples of P244) ENGINEERING 500*Tc (ms) 842
P243 PID Derivative Time (multiples of P244) ENGINEERING 0*Tc (ms) 843
P244 Cycle Time of PID Regulator: Tc ENGINEERING 5ms 844
P245 Min. Value of PID Reference ENGINEERING 0.00% 845
P246 Max. Value of PID Reference ENGINEERING +100.00% 846
P247 Min. Value of PID Feedback ENGINEERING 0.00% 847
P248 Max. Value of PID Feedback ENGINEERING +100.00% 848
P249 PID Reference Ramp Up Time ENGINEERING Os 849
P250 PID Reference Ramp Down Time ENGINEERING O0s 850
P251 Unit of Measure of PID Ramp ENGINEERING 1:[0.1s] 851
P252 PID Ramp Start Rounding Off ENGINEERING 1% 852
P253 PID Ramp End Rounding Off ENGINEERING 1% 853
P254 PID Out Threshold Enabling Integral Action ENGINEERING 0.00% 854
P255 PID Disable Delay for Low PIDout ENGINEERING 0: [Disabled] 855
P255a Low Reference for PID Disable ENGINEERING +100.00% 937
P255b High Reference for PID Disable ENGINEERING +100.00% 938
P255¢ PID Disable Threshold with Low Reference ENGINEERING +100.00% 939
P255d PID Disable Threshold with High Reference ENGINEERING +100.00% 940
P256 PID Output Gradient Limit ENGINEERING 1ms 856
P257 Gain for PID Measure Scaling ENGINEERING 1.000 857
P260 Gain for Anti-Windup ENGINEERING 1.00 860
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P236

Range

Default

Level
Address

Function

P237

Range
Default

Level
Address

Function

P237a

Range

Default

Level

Address

Function

Max. Value of PID Output

—10000 + +10000 —100.00 + +100.00 %
+10000 +100.00 %
ENGINEERING

836

This is the max. allowable value of PID regulator output.

This value is expressed as a percentage; its allocation depends on parameter C294, defining PID
action.

Example: if C294 = External Out, the PID regulator delivers a reference obtained based on the
controlled variable and its setpoint. In this case, the PID output can be brought outside through an
analog output. The matching between P236 and the output value (see the [PAR] ANALOG AND
FREQUENCY OUTPUTS MENU).

is user-defined.

If C294 = Reference, the PID regulator output is the motor speed/torque reference (the system will
ignore any other reference source), parameter P236 is a percentage referring to the max. value,
considered as an absolute value, between the max. and the min. speed/torque reference.

Min. Value of PID Output

—10000 + +10000 —100.00 + +100.00 %
0 0%

ENGINEERING

837

This is the min. allowable value of PID regulator output.
For the value percent of P237, see the description of parameter P236.

Wake-Up for PID

0: Disabled
1: Feedback < P237b
0+4 2: Feedback > P237b
3: Error < P237b
4: Error > P237b
0 0: Disabled
ENGINEERING
858

If this parameter is disabled, the PID control re-activates only when the PID output exceeds the value
set in parameter P237.

If this parameter is enabled, the PID control re-activates when the PID output exceeds the threshold
set in parameter P237 and:

P237a=1: The Feedback value drops below the level set with P237b;

P237a=2: The Feedback value exceeds the level set with P237b;

P237a=3: The Error value drops below the level set with P237b;

P237a=4: The Error value exceeds the level set with P237b.
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P237b Wake Up for PID

—100.00 + +100.00 %

Range —10000 + +10000
Default 0 0.00 %

Level ENGINEERING

Address 859

Function Level of the Feedback or Error signal allowing re-activating the PID control (see P237a).

;l]) Feedback
P237a2 =1 [Feodback < P237b|

PO0DE6S-b

Figure 28: PID Sleep and Wake-up Mode when P237ais setto 1

P238 Maximum Value of PID Integral Value
Range 0 + 10000 0.00 + +100.00 %
Default 10000 +100.00 %

Level ENGINEERING
Address 838

This is the max. allowable value of the integral term. It is to be considered as an absolute value; the
output value resulting from the integral term ranges from + P238.

Function
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P239 Maximum Value of PID Derivative Term
Range 0 + 10000
Default 10000 +100.00 %
Level ENGINEERING

Address 839

This is the max. allowable value of the derivative term; it is to be considered as an absolute value; the
output value resulting from the derivative term ranges from + P239.

0.00 + +100.00 %

Function

P240 PID Proportional Constant
Range 0 + 65000 0 + 65.000
Default 1000 1.000
Level ENGINEERING

Address 840

his is the value of the proportional coefficient. The PID regulator will use Kp resulting from the product
of P240 multiplied by P241 (multiplicative factor).

Function

P241 Multiplicative Factor of P240
0: 1.0
Range 0+2 1: 10.0
2: 100.0
Default 0 0: 1.0

Level ENGINEERING
Address 841

Multiplicative factor of the proportional coefficient.

This is used to obtain a wider range for the proportional coefficient used in PID regulator and ranging
from 0.000 to 6500.0.

Supposing that the default values are used for P240 and P241, the proportional coefficient used in the
PID regulator is unitary: in case an error of 1% occurs between the reference and the controlled
variable, the proportional term, representing one of the three values of the regulator output, will be 1%.

Function

pP242 PID Integral Time (Multiples of P244)
Range 0 + 65000 0: [Disabled] + 65000 * Tc (ms)
Default 500 500*Tc¢ (ms)

Level ENGINEERING
Address 842

Ti constant dividing the integral term of PID regulator:

Ki = 1/Ti = 1/(P242*Ts)

It is expressed in sampling time units Ts (see P244). If this parameter is set to zero, the integral action
is cancelled.

Function
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P246
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P247
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PID Derivative Time (Multiples of P244)

0 + 65000 0 + 65.000 * Tc (ms)
0 0*Tc (ms)
ENGINEERING

843

Constant multiplying the derivative term of PID regulator. If this parameter is set to zero, the derivative
action is disabled.

Cycle Time of PID Regulator: “Tc”

5+ 65000 0 + 65000 ms
5 5ms
ENGINEERING

844

This parameter sets the cycle time of PID regulator.

It is expressed in ms (multiples of 5 only).

Example: if P244 = 1000 ms, the PID regulator cycle will be executed every second, and the output
will be refreshed every second as well.

Minimum Value of PID Reference

—32000 + +32000 +320.00%
0 0.00%
ENGINEERING

845

This parameter defines the min. allowable value of the PID reference.

The PID references are to be considered as percentage values. If analog references are selected,
P245 relates to the minimum value of the selected analog input.

Example: Select AIN1 analog input as the PID reference and suppose that its max. and min. values
are +10V and —10V respectively. If P245 is —50%, this means that the PID reference will be saturated
at —-50% for voltage values lower than —-5V.

Maximum Value of PID Reference
+320.00%

—32000 + +32000

+10000 +100.00%

ENGINEERING

846

This parameter defines the max. allowable value of the PID reference. See the description of P245.

Minimum Value of PID Feedback

+320.00%

—32000 + +32000

0 0.00%

ENGINEERING

847

This parameter defines the min. allowable value of the PID feedback. See the description of P245.
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P248 Maximum Value of PID Feedback
+320.00%

Range —32000 + +32000
Default +10000 +100.00%

Level ENGINEERING
Address 848

Function This parameter defines the max. allowable value of the PID feedback. See the description of P245.

P249 PID Reference Ramp Up Time
Range 0+ 32700 Function of P251

Default 0 Os
Level ENGINEERING
Address 849

This parameter defines the ramp up time of the PID regulator reference from 0% to the max. allowable
absolute value (max {|P245|, |P246]}).

Function

P250 PID Reference Ramp Down Time
Range 0+ 32700 Function of P251

Default 0 Os
Level ENGINEERING
Address 850

This parameter defines the ramp down time of the PID regulator reference, from max. allowable value
(max. {|P245], |P246}) to 0%.

Function

P251 Unit of Measurement of PID Ramps

0:0.01s

1:0.1s
Range 0+3 2:10s

3:100s
Default 1 1:0.1s

Level ENGINEERING
Address 851

This parameter defines the unit of measurement for the PID reference ramp times.
Function It defines the unit of measurement for the time of the third ramp of the PID reference P249 and P250,
so that the allowable range becomes 0s — 327000s.

Example:
P251 Range P249 — P250
Value Coding Min Max
0 0.01s 0 327.00 s
1 0.1s 0 3270.0 s
2 1.0s 0 32700 s
3 10.0 0 327000 s

rounded off (50% at the beginning and at the end of the ramp). See parameters P252 and

Factory-setting: the PID reference ramp is zero; if a given ramp time is set up, the ramp will be
NOTE
P253.
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P252 PID S Ramp Start Rounding Off
Range 0+ 100 0 % + 100%

Default 1 1%
Level ENGINEERING
Address 852

This parameter sets the time period of the rounding off applied to the first stage of the ramps. It is
expressed as a percentage of the ramp up/down time.

Example: ramp up of 5sec.: P252 = 50% means that the speed reference is limited in acceleration for
the first 2.5 sec of the ramp up.

Function

& NOTE  When P252 is used, the preset ramp time is increased by (P252%)/2.

P253 PID Ramp End Rounding Off
Range 0+ 100 0 % + 100%

Default 1 1%

Level ENGINEERING

Address 853

Function As P252, but P253 sets the rounding off applied at the end of the ramps.

& NOTE  When P253 is used, the preset ramp time is increased by (P253%)/2.

P254 PIDout Threshold Enabling Integral Action
Range 0 + 5000 0.0 % + 500.0%

Default 0 0.0%
Level ENGINEERING
Address 854

This parameter sets a threshold value below which the integrator is kept to zero. It has effect only
when the PID regulator is used as a reference corrector or generator.

In this case, the threshold percentage value refers to the max. speed (or torque) absolute value’a,
The integral term is not calculated when the speed (or torque) percentage value expressed as an
absolute value is lower than the value set in P254.

If P254 is set to zero, the integrator is always activated.

Function
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P255 PID Disable Delay for Low PIDout

0: Disabled
Range 0 + 60000 1's+60000s
Default 0 0: Disabled

Level ENGINEERING
Address 855

This parameter sets the maximum time for the drive to operate when the PID regulator output is

continuously under the PID Disable Threshold M025. See parameters P255a-P55d for details on the

PID disable threshold.

The counter is an up/down timer; this means that if the PID regulator output varies around M025, the

counter is incremented or decremented (with no reset) depending on weather the threshold is

respected or not.

If the condition above is true for the time set in P255, the drive will automatically go on stand-by and

will be kept on stand-by under the following conditions:

1) Until the PID output becomes greater than minimum P237 (if P237a=Disabled);

2) When the PID Feedback or Error drops below the Wake-up level P237b (if P237a=1 or =3
respectively);

3) When the PID Feedback or Error exceeds the Wake-up level (if P237a=2 or =4 respectively).

If the PID regulator action (C294) is set as External Out or P255 is zero, the functionality described

above is inactive.

Function

P255a Low Reference for PID Disable

-100 % + 100%

Default 10000 100%
Level ENGINEERING
Address 937

This is the value of the PID regulator reference corresponding to the PID Disable Threshold P255c.
For intermediate PID reference values between P255a and P255b, the disable threshold is defined via
linear interpolation with X-axes P255a, P255b and Y-axes P255c, P255d. For values exceeding
P255b, the disable threshold is P255d.

Function

P255b High Reference for PID Disable
Range -10000 + 10000 -100 % + 100%
Default 10000 100%

Level ENGINEERING
Address 938

This is the reference value corresponding to the PID Disable Threshold P255d. See the Description of

Function P255a for details.

P255c¢ PID Disable Threshold with Low Reference
Range -10000 + 10000

-100 % + 100%

Default 10000 100%

Level ENGINEERING
Address 939

Function See the Description of P255a for details.
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PID Disable Threshold with High Reference

-10000 + 10000 -100 % + 100%
10000 100%
ENGINEERING

940

See the Description of P255a for details.

PID Out Gradient Limit
1 + 65000

1 ms + 65000 ms

1 1ms

ENGINEERING

856

This parameter limits the max. acceleration for the PID regulator output.
The max. acceleration for the PID regulator output is equal to 100% / P256 [%/msec].

Gain for PID Measurement Scaling

0 + 65535 0.000 + 65.535
1 1.000
ENGINEERING

857

Gain for the scaling of PID measurements M023 + M024.

This gain has effect only on the measurements above. It does not affect the PID operation.

This parameter allows scaling if you want to display PID measurements with a different unit of
measurement:

M023 = M020 * P257

M024 = M021 * P257

Anti Wind-Up Gain

0+100 0.00 +1.00
100 1.00
ENGINEERING

860

Value of the Anti Wind-Up coefficient that freezes the integral term of the PID when its output is being
saturated (see Anti Windup).

When leaving P260=1.00, Anti Wind-Up is complete (I « OUTsat — P — D).

If P260=0.00, Anti Wind-Up is inhibited (the integral term reaches the value of +P238 based on the
error sign).

Intermediate values for P260 give intermediate effects.
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25. [PAR] PID2 PARAMETERS MENU

25.1. Overview

This menu defines the parameters of the digital regulator PID2 as well as the parameters used in 2-zone mode.

To activate the PID2 regulator, set C291a = 7: 2 PID (see [CFG] PID CONFIGURATION MENU).

Once activated, the PID2 regulator has the same functionality and operates in line with the standard PID (see [PAR] PID
PARAMETERS MENU). The output of the standard PID regulator is algebraically summed with the output of the PID2
regulator.

Add “200” to the parameter codes pertaining to the standard PID to obtain the relevant parameter codes for PID2.
Example: P236 for standard PID corresponds to P436 for PID2.

To enable the 2-zone mode, set C291a = 5: 2-Zone MIN or 6: 2-Zone MAX ([CFG] PID CONFIGURATION MENU).
Once the 2-zone mode is enabled, the standard PID regulator operates on the system with the larger error (minimum
feedback with respect to its reference, 2-Zone MIN) or with the smaller error (maximum feedback with respect to its
reference, 2-Zone MAX).

In 2-zone mode, parameters P236..P260 pertain to the system where the error results from the reference selected with
C285 and from the feedback selected with C288, whilst parameters P436..P460 pertain to the system where the error
results from the reference selected with C286 and from the feedback selected with C289.

& NOTE  The PID2 regulator is disabled when operating in 2-zone mode.

Please refer to the block diagram in Figure 64.
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25.2. List of Parameters P436 to P460
Table 44: List of Parameters P436 to P460
Parameter FUNCTION User Level ?/iFIﬁJLIJELST l\/ﬂgtljjrigss
P436 Max. value of PID2 output ENGINEERING +100.00% 1215
P437 Min. value of PID2 output ENGINEERING 0.00% 1216
P437a Wake-up Mode for PID2 ENGINEERING 0: [Disabled] 1237
P437b Wake-up Level for PID2 ENGINEERING 0.00% 1238
P438 Max. value of PID2 integral term ENGINEERING +100.00% 1217
P439 Max. value of PID2 derivative term ENGINEERING +100.00% 1218
P440 PID2 proportional constant ENGINEERING 1.000 1219
P441 Multiplicative factor of P440 ENGINEERING 0:1.0 1220
P442 PID2 Integral time (multiples of P444) ENGINEERING 500*Tc (ms) 1221
P443 PID2 Derivative time (multiples of P444) ENGINEERING 0*Tc (ms) 1222
P444 Cycle time of PID2 regulator: Tc ENGINEERING 5ms 1223
P445 Min. allowable value of PID2 reference ENGINEERING 0.00% 1224
P446 Max. allowable value of PID2 reference ENGINEERING +100.00% 1225
Pa47 Min. allowable value of PID2 feedback ENGINEERING 0.00% 1226
P448 Max. allowable value of PID2 feedback ENGINEERING +100.00% 1227
P449 PID2 reference ramp up time ENGINEERING 0s 1228
P450 PID2 reference ramp down time ENGINEERING O0s 1229
P451 Unit of measurement of PID2 ramp ENGINEERING 1:[0.1s] 1230
P452 PID2 ramp start rounding off ENGINEERING 1% 1231
P453 PID2 ramp end rounding off ENGINEERING 1% 1232
P454 PID2 Out Threshold Enabling Integral Action | ENGINEERING 0.00% 1233
P455 PID2 Disable Delay for Low PID2 Output ENGINEERING 0: [Disabled] 1239
P455a Low Reference for PID2 Disable ENGINEERING +100.00% 944
P455b High Reference for PID2 Disable ENGINEERING +100.00% 945
P455¢ PID2 Disable Threshold with Low Reference | ENGINEERING +100.00% 946
P455d PID2 Disable Threshold with High ENGINEERING +100.00% 947
Reference
P456 PID2 Output Gradient Limit ENGINEERING 1ms 1234
pP457 Gain for PID2 Measurement Scaling ENGINEERING 1.000 1235
P460 Gain for Anti Wind-Up ENGINEERING 1.00 1236
é NOTE Parameter_s P437a, P437b and P455, P455a-P455d are overridden _if the Two PIDs mode is
selected with “summed outputs” (C291a = 7: 2 PID and C171a = 0: Disabled).
ijt NOTE For a detailed description of these parameters, please refer to the PID-related List of
Parameters P236 to P260.
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26. [PAR] DIGITAL OUTPUTS MENU
26.1. Overview

The Digital Outputs menu includes the parameters allowing configuring the drive digital outputs: MDO1, MDO2, MDO3

and MDO4.
& NOTE
& NOTE
& NOTE
& NOTE
& NOTE

The Digital Outputs Menu may be accessed only if the user level is set to ADVANCED or
ENGINEERING.

Please refer to the IRIS BLUE — Installation Guide for the hardware description of the digital
outputs.

Digital output MDO1 may be programmed only if frequency output P200 = Disable has not
been set up (see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

Auxiliary digital inputs XMDI (values from 13 to 20 in the parameters related to the control
functions) may be programmed only after setting XMDI/O in parameter R023.

Digital outputs MDO1-4 via parameters P270, P279, P288, P297 in the [PAR] DIGITAL
OUTPUTS MENU may be programmed only if the configuration of the relevant output via
P630, P632, P634, P636 in the [PAR] Digital Outputs Menu for MMC is “D600: Function
Mode”. For example, if P630 = “D600: Function Mode” MDO1 is configured via P270.
Otherwise, for example with P630 = “D601: Inverter OK”, the configuration of MDOL1 is
determined by P630, not P270. In order to change the values in the MULTIMOTOR DIGITAL
OUTPUTS MENU, the Multimotor mode is to be activated (see parameter C600 “Number of
motors in the system” from the [CFG] Motor Power Ratings Menu).

26.1.1. FACTORY SETTINGS

The factory settings are as follows:

MDO1 is a zero speed relay (it energizes when a preset threshold is exceeded).

MDO?2 is configured to indicate that the Speed Reference at constant rpm has been achieved.

MDO3 de-energizes (fail-safe logic) in case of “Inverter Alarm”.

MDO4 energizes when the drive is running and is enabling the power stage (“Inverter Run OK” condition).

26.1.2. STRUCTURE OF THE DiGITAL OUTPUTS

A digital output is composed of two logic blocks allowing data processing before actuating the actual digital output. Block
2 depends on the settings in parameters P277a (P286a, P295a, P304a).

. yes
INPUTA Output= f(A,B)
————> logic Bock
set by NO
parameters — B
INPUTB | R271-P277 f(A.B) Logic block Output=
stbyr7zb  9[f(AB),C]
that testsfaB —— >
and signal C
PO00659-b

Figure 29: MDO block-diagram
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Operating modes set in MDO1 (2,3,4) Digital Qutput: P270, (P279, P288, P297)

The user can select one of the following operating modes:
Table 45: Digital Output Mode

DISABLE The selected digital output is disabled.
The digital output depends on a selected digital signal and on the logic output function
DIGITAL (True/False).

See Examples 1 and 2.

The digital output depends on 2 selected digital signals, on the logic function calculating the

DOUBLE DIGITAL output value and on the logic output function (True/False).

The digital output depends on a selected analog variable, which is tested through Test A
obtaining one digital signal; starting from its value, the selected logic function calculates the
ANALOG True/False end value.

See Example 3.

The digital output depends on 2 selected analog variables: Test A is performed for variable A,
whilst Test B is performed for variable B, thus obtaining 2 digital signals; starting from their value,
DOUBLE ANALOG |the selected logic function calculates the output value, whereas the logic output function
True/False calculates the end value.

As DOUBLE ANALOG or DOUBLE DIGITAL mode, but both digital signals and analog variables
can be selected.

If you select a digital signal, its value (TRUE or FALSE) is used to calculate the selected logic
function.

If you select an analog variable, the test selected for this variable is performed, and its result
(TRUE or FALSE) is used to calculate the selected logic function.

DOUBLE FULL

Conditions to be considered in logic AND with the following programmed functions:
Activation e Drive accelerating
e  Drive running, no alarm triggered

Conditions to be considered in logic OR with the following programmed functions:

Deactivation : . "
e  Drive not running or locked due to an alarm condition
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Variable A Selected for MDO1 (2,3,4): P271, (P280, P289, P298)

This selects the digital signal or the analog variable used for Test A (set with P273/P282/P291/P300).

The whole list of the selectable items and their description appears at the end of this section (see Table 46).

If a digital signal is selected, Test A is not performed: therefore, the comparison value for Test A (set with
P275/P284/P293/P302) has no meaning.

A\

NOTE

This parameter can be accessed only if the operating mode of the digital output concerned
is other than zero. Example: MDO1 P270=0.

Variable B selected for MDO1 (2,3,4): P272, (P281, P290, P299)

This selects a different digital signal or the analog variable used for Test B (set with P274/P283/P292/P301).

The whole list of the selectable items and their description appears at the end of this section (see Table 46).

If a digital signal is selected, Test B is not performed: therefore, the comparison value for Test B (set with
P276/P285/P294/P303) has no meaning.

A\

NOTE

Parameter P272 cannot be accessed when the digital output operating mode is 1: DIGITAL
or 3: ANALOG.

Example: MDO1 P270=1 OR P270=3.

Table 46: List of the selectable digital inputs and analog outputs

Selectable digital signals (BOOLEAN):

Selectable Value

Description

DO: Disable Always FALSE: 0

D1: Run Ok Drive running (no standby)

D2: Ok On Inverter ok: no alarms tripped

D3: Alarm Drive alarm tripped

D4: Run ALR Drive KO: alarm tripped when the drive is running
D5: FWD Run Speed (measured or estimated) higher than +0.5 rpm
D6: REV Run Speed (measured or estimated) lower than —0.5 rpm
D7: Lim.MOT Drive in limiting mode operating as a motor

D8: Lim.GEN Drive in limiting mode operating as a generator

D9: Limiting Drive in limiting mode (generator or motor)

D10: Prec.Ok Capacitor Precharge relay closure and command return test
D11: PID MAX PID output max. saturation

D12: PID MIN PID output min. saturation

D13: MDI 1 Selected MDI1digital input (remote OR physical)
D14: MDI 2 Selected MDI2 digital input (remote OR physical)
D15: MDI 3 Selected MDI3 digital input (remote OR physical)
D16: MDI 4 Selected MDI4 digital input (remote OR physical)
D17: MDI 5 Selected MDI5 digital input (remote OR physical)
D18: MDI 6 Selected MDI6 digital input (remote OR physical)
D19: MDI 7 Selected MDI7 digital input (remote OR physical)
D20: MDI 8 Selected MDIS8 digital input (remote OR physical)
D21: Enable ENABLE function (remote AND physical)

D22: Enable SW

ENABLE-SW function (remote AND physical)

D23: MDI 1 Delayed

MDI1 Digital input (remote OR physical) DELAYED by MDI timers

D24: MDI 2 Delayed

MDI1 Digital input (remote OR physical) DELAYED by MDI timers

D25: MDI 3 Delayed

MDI1 Digital input (remote OR physical) DELAYED by MDI timers

D26: MDI 4 Delayed

MDI1 Digital input (remote OR physical) DELAYED by MDI timers

D27: MDI 5 Delayed

MDI5 Digital input (remote OR physical) DELAYED by MDI timers

D28: MDI 6 Delayed

MDI6 Digital input (remote OR physical) DELAYED by MDI timers

D29: MDI 7 Delayed

MDI7 Digital input (remote OR physical) DELAYED by MDI timers

D30: MDI 8 Delayed

MDI8 Digital input (remote OR physical) DELAYED by MDI timers

D31: Enable Delayed

ENABLE function (remote AND physical) DELAYED by MDI timers

D32: Trk.Err Speed tracking error: |SetPoint — Measurement| > Error_Par
D33: Fan Flt Fault of the cooling fan

D34: Fbus c1 Command 1 from fieldbus

D35: Fbus c2 Command 2 from fieldbus
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D36: Fbus c3 Command 3 from fieldbus
D37: Fbus c4 Command 4 from fieldbus
D38: FireMod Fire Mode function
D39: Local LOCAL Mode
D40: Speed OK Constant speed reference reached
D41: Fan ON Fan activation command
D42: XMDI1 XMDI1 Aucxiliary digital input
D43: XMDI2 XMDI2 Aucxiliary digital input
D44: XMDI3 XMDI3 Aucxiliary digital input
D45: XMDI4 XMDI4 Aucxiliary digital input
D46: XMDI5 XMDI5 Aucxiliary digital input
D47: XMDI6 XMDI6 Aucxiliary digital input
D48: XMDI7 XMDI7 Aucxiliary digital input
D49: XMDI8 XMDI8 Aucxiliary digital input

D50: MPL1 Delayed

Virtual digital input resulting from MPL1 output DELAYED from MPL Timers

D51: MPL2 Delayed

Virtual digital input resulting from MPL2 output DELAYED from MPL Timers

D52: MPL3 Delayed

Virtual digital input resulting from MPL3 output DELAYED from MPL Timers

D53: MPL4 Delayed

Virtual digital input resulting from MPL4 output DELAYED from MPL Timers

D54: OTM Elapsed

Maintenance Operation Time elapsed

D55: STM Elapsed

Maintenance Supply Time elapsed

D56: MDO1 Delayed

Virtual digital input resulting from MDO1 output DELAYED from MDO Timers

D57: MDO2 Delayed

Virtual digital input resulting from MDO2 output DELAYED from MDO Timers

D58: MDO3 Delayed

Virtual digital input resulting from MDOS3 output DELAYED from MDO Timers

D59: MDO4 Delayed

Virtual digital input resulting from MDO4 output DELAYED from MDO Timers

D60: TFL1 Timed flag TFL1
D61: TFL2 Timed flag TFL2
D62: TFL3 Timed flag TFL3
D63: TFL4 Timed flag TFL4

D64: NTC Fault

NTC Fault (heatsink temperature measurement)

D65: Cumulative Warning

Logic OR of W40 (FAN FAULT), W50 (NTC FAULT), W48 (OT TIME OVER), W49 (ST TIME OVER)

D66: Dec to Stop

Deceleration due to START opening or STOP activation

D67: Reserved

D68: Accelerating

Motor accelerating

D69: Decelerating

Motor decelerating

D70: DryRun

Dry-run detected

D71: PressureLoss

Pressure loss detected

D72: Reserved

D73: Reserved

D74: kWh pulse

A 500 ms pulse per kWh

D75: Reserved

D76: Reserved

D77: Reserved

D78: Reserved

D79: Reserved
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Selectable Value Full-scale Value Kri Description
A00: GROUND Analog 0 Volt
AO01: Speed 10000 rpm 1 Motor speed
A02: Spd REF. 10000 rpm 1 Speed reference at constant speed
A03: RampOut 10000 rpm 1 Speed reference when ramps are over
A04: MotFreq 1000.0 Hz 10 Frequency produced by the drive
AO05: MotCurr 5000.0 A 10 Current RMS
A06: OutVolt 2000.0 V 10 Qutput voltage RMS
AQ7: Out Pow 1000.0 kW 10 Output power
A08: DC Vbus 2000.0 V 10 DC-link voltage
A09: Reserved
A10: Torg.DEM 100.00 % 100 Torgue demand
Al11: Torg.OUT 100.00 % 100 Estimation of the torque output
A12: Reserved
A13: PID REF 100.00 % 100 PID reference at constant speed
Al4: PID RMP 100.00 % 100 PID reference when ramps are over
A15: PID Err 100.00 % 100 Error between PID reference and PID feedback
A16: PID Fbk 100.00 % 100 PID feedback
Al7: PID Out 100.00 % 100 PID output
Al18: REF 100.00 % 100 Analog input REF
A19: AIN1 100.00 % 100 Analog input AIN1
A20: AIN2/Pt 100.00 % 100 Analog input AIN2/PTC
A21 + A22: Reserved
A23: Flux REF 1.0000 Wb 10000 |Flux reference at constant speed
A24: Flux 1.0000 Wb 10000 |Active flux reference
A25: 1q REF 5000.0 A 10 Current reference over axis g
A26: Id REF 5000.0 A 10 Current reference over axis d
A27:1q 5000.0 A 10 Current measurement over axis g
A28: Id 5000.0 A 10 Current measurement over axis d
A29: Volt Vg 2000.0 V 10 Voltage over axis g
A30: Volt vd 2000.0 V 10 Voltage over axis d
A31: Cosine 100.00 % 100 Waveform: Cosine
A32: Sine 100.00 % 100 Waveform: Sine
A33: Angle 100.00 % 100 Electric angle of delivered Vu
A34: +10V Analog +10 Volt
A35: —10V Analog —10 Volt
A36: Flux Current 5000.0 A 10 Flux current
A37: SqrWwave 100.00 % 100 Square wave
A38: Saw Wave 100.00 % 100 Saw wave
A39: HtsTemp. 100.00 °C 100 Heatsink temperature
A40: AmbTemp. 100.00 °C 100 Ambient temperature
A41 + A49: Reserved
A50: PT100 1 320.00 °C 100 PT100 channel 1
A51: PT100 2 320.00 °C 100 PT100 channel 2
A52: PT100_3 320.00 °C 100 PT100 channel 3
A53: PT100_4 320.00 °C 100 PT100 channel 4
A54: 12t% 100.00 % 100 Motor thermal capacity
A55: XAIN4 100.00 % 100 XAIN4 analog input
A56: XAIN5 100.00 % 100 XAIN5 analog input
A57: OT Counter 320000 h 1 Maintenance Operation Time counter
A58: ST Counter 320000 h 1 Maintenance Supply Time counter
A59: PID2 REF 100.00 % 100 PID2 reference at constant speed
A60: PID2 RMP 100.00 % 100 PI1D2 reference when ramps are over
A61: PID2 Fbk 100.00 % 100 Error between PID2 reference and PID2 feedback
A62: PID2 Err 100.00 % 100 PID2 feedback
A63: PID2 Out 100.00 % 100 PID2 output
A64: Torgue Demand % 100.00 % 100 Torque demand (percentage)
AB65: Actual Current Iv 5000.0 A 10 Output current Iv
A66: Slave Ref 100.00 % 100 Slave motor set point
A67 + A69: Reserved

Minimum Value = =3.2 x Full-scale value
Maximum Value = 3.2 x Full-scale value
MODBUS Value = Parameter value x Kri
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Testing Variable A for MDO1 (2,3,4): P273, (P282, P291, P300)

If an analog variable is selected, a logic TEST is performed to obtain a TRUE/FALSE Boolean signal.
Seven different tests are available, that can be performed for selected variable A and its comparing value A:

Table 47: Test Functions

GREATER THAN Selected variable > comparing value
GREATER THAN/EQUAL TO Selected variable > comparing value
LOWER Selected variable < comparing value
LOWER THAN/EQUAL TO Selected variable < comparing value
ABS, GREATER THAN Absolute value (selected variable) > comparing value
ABS, GREATER THAN/EQUAL TO | Absolute value (selected variable) > comparing value
ABS, LOWER Absolute value (selected variable) < comparing value
ABS, LOWER THAN/EQUAL TO Absolute value (selected variable) < comparing value
é NOTE _This parameter can be accessed only if the operating mode of the selected digital output
is > 2. Example: MDO1 P270>2.

Testing Variable B for MDOL1 (2,3,4): P274, (P283, P292, P301)

If an analog variable is selected, a logic TEST is performed to obtain a TRUE/FALSE Boolean signal.
Seven different tests are available, that can be performed for selected variable B and its comparing value B (see Table
47).

This parameter can be accessed only if the operating mode of the selected digital output

NOTE is > 2 and < 9. Example: MDO1 2<P270<9.

Reference threshold for P271 (P280, P289, P298) in MDO1: P275, (P284, P293, P302)

This defines the comparing value of Test A with the first selected variable.

This parameter can be accessed only if the operating mode of the selected digital output

NOTE is > 2. Example: MDO1 P270>2.

Reference threshold for P272 (P281, P290, P299) in MDO2 (3,4): P276, (P285, P294, P303)

This defines the comparing value of Test B with the first selected variable.

This parameter can be accessed only if the operating mode of the selected digital output

NOTE is > 2. Example: MDO1 P270>2.

182/473



’ ENERTRONICA
PROGRAMMING GUIDE é SANTERNO IRIS BLUE

MDOL1 (2, 3, 4): Function Applied to the Result of Tests A and B: P277, (P286, P295, P304)

A logic function is applied to the two Boolean signals obtained in order to obtain the output TRUE/FALSE Boolean signal.
Six different tests may be performed for variable (A) using the comparing value and variable (B).

(A) OR (B): The selected digital output is enabled when at least one of the two conditions below is true (this function also
allows enabling the selected digital input based on one test only).

(A) OR (B)
Test A|Test B| Output
0 0 0
1 0 1
0 1 1
1 1 1

(A) SET (B) RESET Rising Edge

(A) RESET (B) SET Rising Edge

(A) SET (B) RESET Falling Edge

(A) RESET (B) SET Falling Edge

The selected digital output is activated as the output of a Flip Flop Set Reset whose inputs are signal A and signal B.
This function can be used in case of hysteresis.

The status of the input (Qn) depends on the previous value (Qn-1) and on the result of the two tests.

Signals A and B are considered only when passing from 0—1 (Rising Edge) or 10 (Falling Edge). Signal A and signal
B may be used both as Set and Reset command.

Example: Suppose that the output enables only when the motor speed exceeds 50rpm and disables when the motor
speed drops below 5 rpm. To do so, assign the first condition to Test A, representing the Set command for Flip Flop
(P271 = Motor Speed, P273 >, P275 = 50rpm), and assign the second condition to Test B, representing the Reset
command (P272 = Motor Speed, P274 <=, P276 = 5rpm). A more detailed example is given at the end of this section.

(A) SET (B) RESET Rising Edge

Test A (Set) Test B Qn
(Reset)
0-1 X 1
X 0-1 0
In any other case Qn-1

(A) RESET (B) SET Rising Edge

Test A Test B (Set) | Qn
(Reset)
0-1 X 0
X 0-1 1
In any other case Qn-1

(A) SET (B) RESET Falling Edge

Test A (Set) Test B Qn
(Reset)
1-0 X 1
X 1-0 0
In any other case Qn-1

(A) RESET (B) SET Falling Edge

Test A Test B (Set) | Qn
(Reset)
1-0 X 0
X 1-0 1
In any other case Qn-1
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(A) AND (B): The selected digital output enables when both conditions are true.

A) AND (B)
Test A|Test B| Output
0 0 0
1 0 0
0 1 0
1 1 1

(A) XOR (B): The selected digital output enables when either one condition or the other is true (but not when both
conditions are true at a time).

(A) XOR (B)
Test A|Test B| Output
0 0 0
1 0 1
0 1 1
1 1 0

(A) NOR (B): The selected digital output enables when no condition is true. The NOR function between two variables
corresponds to the AND of the same false variables, i.e. (A)NOR (B) = (/A) AND (/B).

A) NOR (B)
Test A|Test B| Output
0 0 1
1 0 0
0 1 0
1 1 0

(A) NAND (B): The selected digital output enables when no condition is true or when only one of the two conditions is
true. The NAND function between two variables corresponds to the OR of the same false variables, i.e. (A)NAND (B) =
(/A) OR (/B).

(A) NAND (B)

Test A|Test B| Output
0 0 1
1 0 1
0 1 1
1 1 0

NOTE This parameter can be accessed only if the operating mode of the selected digital output is > 2
and <9. Example: MDO1 2<P270<9.

unction applied to the result of f(A,B) C for MDO1 P277b, (P286b, P295b, P304b)

Once the Boolean signal resulting from f(A,B) is obtained, an additional logic function can be applied to obtain the output
TRUE//FALSE Boolean signal.

If parameter P277a is disabled, the output of f(A,B) goes directly to the corresponding digital output; if parameter P277a
is enabled, the output of the output of f(A,B) becomes one of the two inputs of the second programmed block.

The user can choose one of the six Boolean tests above for the first variable - f(A,B) — and for the second variable (C).
See Example 6.
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MDOL1 (2,3,4): Logic applied to MDO1 (2,3,4): P278, (P287, P296, P305)

The logic of the Boolean signal can be reversed at the end of the processing chain.

The user can choose whether the logic level of the digital output is POSITIVE or NEGATIVE.
(0) FALSE = a logic negation is applied (NEGATIVE logic)

(1) TRUE = no negation is applied (POSITIVE logic)

NOTE This parameter can be accessed only if the operating mode of the selected digital output is
other than zero. Example: MDO1 P270+0.

26.2. Programmable Operating Modes (Diagrams)

The diagrams shown in the figures illustrate the operating structure of MDO1 digital output; the remaining digital outputs
(MDO2, MDO3, and MDO4) will follow the same logics, as implemented in the relevant parameters.

. P271
DO: Disable :
D1: Inverter Run Ok
D2: Inverter Ok On !
D3: Inverter Ok Off i P278
S Selected
— Quantity A ‘ Out
= ty >
— .

' Logic

Vector Selection AR

Figure 30: DIGITAL Mode
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Compaiing Value
fortest A

Vector Selection A

Testing Quantity A

P276

Function

Compaiing Vaue
for fest B

P000263-8
Testing Quantity B
Figure 31: ANALOG Mode

DO: Disable P271

D1 Inverter Run Ok |

D2: Inverter Ok On i

D3: Inverter Ok Off

E Selected P277z

= Quantity A 0. (AIOR(B) i P278
— 1:(ASet (BIRes i
Vector Selection A e s

LAXORE) | | ‘ oy

DO. Disable P272 : — o

D1 InverterRun Ok | | —_—

D2: Inverter Ok On Logic

D3: Inverter Ok OF | Selected

: Quantty s Function

Vector Selection B

PO00261-8
Figure 32: DOUBLE DIGITAL Mode
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P270 Digital Output Mode
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P271
; P275 Comparing

ﬁ value for fest A

Testingdh Out Test1

Vector
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P272
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ﬂ* value for test B Function
Selected i Tast s
es]
Quantity B g

Testing B

Vector
Selection B

Digital Mode!

Selected Test B P0O00363-b

Figure 33: General structure of a digital output parameterization
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26.3. Examples

This section illustrates some examples.
A table stating the setup of the parameters used is given for each example.
Parameters highlighted in grey have no effect due to their preset selection.

Example 1: Digital output for Inverter Alarm digital command (MDO3 digital output default setting).

Table 48: MDO parameterization for Drive Status OK

P288 MDO3: Digital output mode DIGITAL
P289 MDO3: Variable A selection D3: Inverter Alarm

P295a | MDO3: Variable C selection DO: Disabled

P296 MDOS3: Output logic level FALSE

The digital output status depends on the Boolean variable “Inverter Alarm”, which is TRUE only when an alarm trips. This
output is a fail-safe contact: the relay energizes if the drive is on and no alarms tripped.

Example 2: Digital output for Drive Run OK digital command (MDO4 digital output default setting)

Table 49: MDO parameterization for drive Run OK

P297 | MDO4: Digital output mode DIGITAL
P298 | MDO4: Variable A selection D1: Drive Run Ok

P295a | MDO3: Variable C selection DO: Disabled
| P295a |

P305 | MDO4: Output logic level TRUE

The digital output status depends on the Boolean variable “Drive Run Ok”, which is TRUE only when the drive is
modulating (IGBTs on).

188/473



’ ENERTRONICA
PROGRAMMING GUIDE é SANTERNO IRIS BLUE

Example 3: Digital output for speed thresholds

Suppose that a digital output energizes if the motor speed exceeds 100rpm as an absolute value, and de-energizes
when the motor speed is lower than or equal to 20rpm (as an absolute value). Parameter P270 sets ABS mode, so that
the selected variables are considered as absolute values. The condition “greater than” is selected for test A, and “lower
than/equal to” is selected for test B.

Table 50: MDO parameterization for speed thresholds

P270 MDOL1.: Digital output mode DOUBLE ANALOG
pP271 MDOL1: Variable A selection A01: Speed

p272 MDO1.: Variable B selection AO1: Speed

P273 MDOL1: Testing variable A ABS(x) >

P274 MDOL1: Testing variable B ABS (x) <

P275 MDO1: Comparing value for Test A 100.00 rpm

P276 MDO1: Comparing value for Test B 20.00 rpm

p277 MDOZ1: Function applied to the result of the two tests (A) Set (B) Reset Rising Edge
P277a | MDOL1.: Variable C selection DO: Disabled

P278 MDO1: Output logic level TRUE

Both tests are performed over the motor speed; P271, P272 are set to “motor speed”. The values of reference for the two
tests are 100rpm and 20rpm; the function applied is Flip Flop Set Reset and the output is considered as a true logic. Test

A is the Set signal of the Flip Flop and Test B is the Reset signal.

Motor Speed
(rom) a

100

20
-20
-100

A\

o
«

set mm S B 0w

v

Rese’rT Bl [ B |—>

Out Ah—l-_-_,

Figure 34: Digital output for speed thresholds (example)
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Example 4: Digital output indicating the READY state to a PLC supervisor —using Inputs A, B, C

This example shows how to activate a digital output based on the logic AND of 3 conditions A,B,C—particularly the
ENABLE input, the condition of constant speed reference achieved, and the “Inverter Ok On” condition.
An additional block applied to f(A,B) and C is used:

Table 51: MDO parameterization for the Ready state of a PLC supervisor

P270 MDOL: Digital output mode DOUBLE DIGITAL
pP271 MDO1: Variable A selection D21: Enable
pP272 MDOZ1.: Variable B selection D40: Speed OK

P277 MDOZ1: Function applied to the result of the two tests (A) AND (B)
P277a | MDOL1: Variable C selection D2: Inverter Ok On
P277b 1\25{01: Function applied to the result of f(A,B) and C f(A,B) AND (C)
P278 MDOL1: Output logic level TRUE
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26.4. List of Parameters P270 to P305
Table 52: List of Parameters P270 to P305
Parameter FUNCTION User Level |DEFAULT VALUES UAOIB IS
Address

P270 MDOL1: Digital output mode ADVANCED 3: ANALOG 870
P271 MDOL1.: Selecting variable A ADVANCED A01: Speed 871
p272 MDO1.: Selecting variable B ADVANCED AOQ1: Speed 872
pP273 MDO1.: Testing variable A ADVANCED 0:> 873
pP274 MDOL1.: Testing variable B ADVANCED 3:< 874
P275 MDO1: Comparing value for Test A ADVANCED 50 rpm 875
P276 MDO1: Comparing value for Test B ADVANCED 10 rpm 876
P277 MDO1: Function applied to the result of the 2 tests ADVANCED = (Q)ESSEE-'E' ®) 877
P277a MDO1: Selecting variable C ADVANCED 0: Disable 620
P277b MDOL1: Function applied to the result of f(A,B) C ADVANCED 0: f(A,B) OR C 621
P278 MDO1: Output logic level ADVANCED 1: TRUE 878
P279 MDO2: Digital output mode ADVANCED 1: DIGITAL 879
P280 MDQ2: Selecting variable A ADVANCED D40: Spd ok 880
P281 MDQO?2: Selecting variable B ADVANCED DO: Disable 881
pP282 MDO?2: Testing variable A ADVANCED 0: > 882
P283 MDQ2: Testing variable B ADVANCED 3:< 883
P284 MDOQO2: Comparing value for Test A ADVANCED 20% 884
P285 MDO2: Comparing value for Test B ADVANCED 50 rpm 885
P286 MDO2: Function applied to the result of the 2 tests ADVANCED L (Q)ESSEEI' ®) 886
P286a MDO2: Selecting variable C ADVANCED 0: Disable 622
P286b MDO2: Function applied to the result of f(A,B) C ADVANCED 0: f(A,B)OR C 623
P287 MDO2: Output logic level ADVANCED 1: TRUE 887
P288 MDO3: Digital output mode ADVANCED 1: DIGITAL 988
P289 MDO3: Selecting variable A ADVANCED D3: Inverter Alarm 989
P290 MDO3: Selecting variable B ADVANCED D3: Inverter Alarm 990
P291 MDO3: Testing variable A ADVANCED 0:> 991
P292 MDO3: Testing variable B ADVANCED 0:> 992
P293 MDOQO3: Comparing value for Test A ADVANCED 0 993
P294 MDO3: Comparing value for Test B ADVANCED 0 994
P295 MDO3: Function applied to the result of the 2 tests ADVANCED 0: (A) OR (B) 995
P295a MDO3: Selecting variable C ADVANCED 0: Disable 996
P295b MDO3: Function applied to the result of f(A,B) C ADVANCED 0: f(A,B)OR C 997
P296 MDO3: Output logic level ADVANCED 0: FALSE 998
P297 MDO4: Digital output mode ADVANCED 1: DIGITAL 698
P298 MDO4: Selecting variable A ADVANCED | D1: Inverter Run Ok 699
P299 MDO4: Selecting variable B ADVANCED | D1: Inverter Run Ok 700
P300 MDO4: Testing variable A ADVANCED 0:> 715
P301 MDO4: Testing variable B ADVANCED 0:> 716
P302 MDO4: Comparing value for Test A ADVANCED 0 717
P303 MDO4: Comparing value for Test B ADVANCED 0 718
P304 MDOA4: Function applied to the result of the 2 tests ADVANCED 0: (A) OR (B) 719
P304a MDO4: Selecting variable C ADVANCED 0: Disable 720
P304b MDO4: Function applied to the result of f(A,B) C ADVANCED 0: f(A,B)OR C 721
P305 MDO4: Output logic level ADVANCED 1. TRUE 732
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P270 MDOZ1: Digital Output Mode

0: DISABLE

1: DIGITAL

2: DOUBLE DIGITAL
RENE 0+5 3: ANALOG

4: DOUBLE ANALOG
: DOUBLE FULL

5
Default 3 3: ANALOG
Level ADVANCED

Address 870

This parameter defines the operating mode of digital output 1.

The different operating modes are described at the beginning of this chapter.

MDOL1 digital output may be configured via P270 if P630= “D600: Function Mode” in the [PAR] MMC
Digital Outputs Menu, otherwise it is configured based on P630.

Function

NOTE MDOL1 Digital output can be programmed only if the frequency output is not set up: P200 =
Disable (see [PAR] ANALOG AND FREQUENCY OUTPUTS MENU).

P271 MDOL1: Selecting Variable A
Range 0+ 149 See Table 46

Default 81 AO1: Speed
Level ADVANCED
Address 871

This parameter selects the digital signal used to calculate the value of MDO1 digital output.

It selects an analog variable used to calculate the value of MDO1 digital output if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function

pP272 MDOL1: Selecting Variable B
Range 0+ 149 See Table 46

Default 81 A01: Speed
Level ADVANCED
Address 872

This parameter selects the second digital signal used to calculate the value of MDO1 digital output.

It selects an analog variable used to calculate the value of MDOL1 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function
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Default

Level
Address

Function

Default

Level
Address

Function

P275

Range

Default

Level
Address

Function

P276

Range

Default

Level
Address

Function

MDOL1: Testing Variable A

0: >
1.2
2: <
3:<
07 4: ABS(x) >
5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <
0 0:>
ADVANCED
873
This parameter defines the test to be performed for the variable detected by P271 using P275 as a
comparing value.

MDOL1: Testing Variable B

0:>
1.2
2: <
3:<
0+7 4: ABS(x) >
5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <
3 3:<
ADVANCED
874

This parameter defines the test to be performed for the variable detected by P272 using P276 as a
comparing value.

MDO1: Comparing Value for Test A

—320.00 % + 320.00 %
% of the full-scale value of selected variable A, see Table 46

—32000 + 32000

50 50 rpm

ADVANCED

875

his parameter defines the comparing value with the selected variable for test A.

MDO1: Comparing Value for Test B

—320.00 % = 320.00 %
% of the full-scale value of selected variable B, see Table 46

—32000 + 32000

10 10 rpm

ADVANCED

876

This parameter defines the comparing value with the selected variable for test B.
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MDOL1: Function Applied to the Result of the 2 Tests

0: (A) OR (B)

1: (A) SET (B) RESET RISING EDGE

2: (A) AND (B)

3: (A) XOR (B)

4: (A) NOR (B)

5: (A) NAND (B)

0+12 6: (A)) OR (B)

7: (A) OR (B\)

8: (A\) AND (B)

9: (A) AND (B\)

10: (A) RESET (B) SET RISING EDGE
11: (A) SET (B) RESET FALLING EDGE
12: (A) RESET (B) SET FALLING EDGE

Default

1 1: (A) SET (B) RESET

Level

ADVANCED

Address

877

Function

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

P277a

Range

0+79 See Table 46

MDOL1: Selecting Variable C

Default

Level

Address

Function

0 DO: Disable

ADVANCED

620

This parameter selects the digital signal used to calculate the value of MDO1 digital output.
The digital signals that can be selected are given in Table 46.

MDOZ1: Function Applied to the Result of f(A,B) C

- f(A,B) OR (C)

: f(A,B) SET (C) RESET RISING EDGE

- f(A,B) AND (C)

- f(A,B) XOR (C)

- f(A,B) NOR (C)

- f(A,B) NAND (C)

- f(A,B)\ OR (C)

- f(A,B) OR (C\)

- f(A,B)\ AND (C)

- f(A,B) AND (C\)

10: f(A,B) RESET (C) SET RISING EDGE
11: f(A,B) SET (C) RESET FALLING EDGE
12: f(A,B) RESET (C) SET FALLING EDGE

CoOo~NoOOOWNEO

Default

0 0: f(A,B) OR (C)

Level

ADVANCED

Address

621

Function

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.
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P278 MDOZ1: Output Logic Level
o e
Default 1 1: TRUE

Level ADVANCED
Address 878

MDO1 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

Function

P279 MDO2: Digital Output Mode

0: DISABLE

1: DIGITAL

2: DOUBLE DIGITAL
Range 0+5 3: ANALOG

4: DOUBLE ANALOG
5: DOUBLE FULL
1

: DIGITAL

Default 1
Level ADVANCED

Address 879

This parameter defines the operating mode of digital output 2. The different operating modes are
described at the beginning of this chapter.

MDO?2 digital output may be configured via P279 if P632= “D600: Function Mode” in the [PAR] MMC
Digital Outputs Menu, otherwise it is configured via P632.

Function

P280 MDOZ2: Selecting Variable A
Range 0+ 149 See Table 46

Default 40 D40: Speed ok
Level ADVANCED
Address 880

This parameter selects the digital signal used to calculate the value of MDO2 digital output.

It selects an analog variable used to calculate the value of MDO2 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function

pP281 MDOZ2: Selecting Variable B
Range 0+ 149 See Table 46

Default 0 DO: Disable
Level ADVANCED
Address 881

This parameter selects the second digital signal used to calculate the value of MDO2 digital output.

It selects an analog variable used to calculate the value of MDO2 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function
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MDO2: Testing Variable A

0: >
1.2
2: <
) 3:<
0+7 4: ABS(X) >
5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <
Default 0 0:>
Level ADVANCED
Address 882
Function This parameter defines the test to be performed for the variable detected by P280 using P284 as a
comparing value.

MDO2: Testing Variable B

0:>
1.2
2: <
. 3:<
0+7 4: ABS(X) >
5: ABS(x) =
6: ABS(x) <
7: ABS(x) <
Default 3 3:<
Level ADVANCED
Address 883
Function This parameter defines the test to be performed for the variable detected by P281 using P285 as a
comparing value.

P284 MDO2: Comparing Value for Test A

—320.00 % + 320.00 %

Rl —32000 + 32000 % of the full-scale value of selected variable A, see Table 46

Default 2000 20%

Level ADVANCED

Address 884

Function This parameter defines the comparing value with the selected variable for test A.

P285 MDO2: Comparing Value for Test B

—320.00 % + 320.00 %

REMgE —32000 + 32000 % of the full-scale value of selected variable B, see Table 46

Default 50 50 rpm
Level ADVANCED
Address 885

Function This parameter defines the comparing value with the selected variable for test B.
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MDO2: Function Applied to the Result of the 2 Tests

0: (A) OR (B)

1: (A) SET (B) RESET

2: (A) AND (B)

3: (A) XOR (B)

4: (A) NOR (B)

5: (A) NAND (B)

0+12 6: (A)) OR (B)

7: (A) OR (B\)

8: (A\) AND (B)

9: (A) AND (B\)

10: (A) RESET (B) SET RISING EDGE
11: (A) SET (B) RESET FALLING EDGE
12: (A) RESET (B) SET FALLING EDGE

Default 1 1: (A) SET (B) RESET
Level ADVANCED

Address 886

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

Function

P286a MDOZ2: Selecting Variable C
Range 0+79 See Table 46

Default 0 DO: Disable
Level ADVANCED
Address 622

This parameter selects the digital signal used to calculate the value of MDO2 digital output.
The digital signals that can be selected are given in Table 46.

Function

MDOZ2: Function Applied to the Result of f(A,B) C

- f(A,B) OR (C)

- f(A,B) SET (C) RESET RISING EDGE

- f(A,B) AND (C)

- f(A,B) XOR (C)

- f(A,B) NOR (C)

- f(A,B) NAND (C)

- f(A,B)\ OR (C)

- f(A,B) OR (C\)

- f(A,B)\ AND (C)

- f(A,B) AND (C\)

10: f(A,B) RESET (C) SET RISING EDGE
11: f(A,B) SET (C) RESET FALLING EDGE
12: f(A,B) RESET (C) SET FALLING EDGE

Default 1 1: (A) SET (B) RESET
Level ADVANCED

Address 623

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

OCoO~NOOUBAWNEO

Function
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pP287 MDO2: Output Logic Level
o raLeE
Default 1 1: TRUE

Level ADVANCED
Address 887

MDO?2 digital output logic function to apply a logic reversal (negation) to the calculated output signal:

Aol (0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

P288 MDOZ3: Digital Output Mode

: DISABLE

: DIGITAL

: DOUBLE DIGITAL
ANALOG

: DOUBLE ANALOG
: DOUBLE FULL

: DIGITAL

Range 0+5

PlorwNRO

Default 1
Level ADVANCED

Address 988
This parameter defines the operating mode of digital output 3. The different operating modes are
described at the beginning of this chapter.
MDO3 digital output may be configured via P288 if P634= “D600: Function Mode” in the [PAR] MMC
Digital Outputs Menu, otherwise it is configured based on P634.

Function

P289 MDO3: Selecting Variable A
Range 0+ 149 See Table 46

Default 3 D3: Inverter Alarm
Level ADVANCED
Address 989

This parameter selects the digital signal used to calculate the value of MDO3 digital output.

It selects an analog variable used to calculate the value of MDO3 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function

P290 MDO3: Selecting Variable B
Range 0+149 See Table 46

Default 3 D3: Inverter Alarm
Level ADVANCED
Address 990

This parameter selects the second digital signal used to calculate the value of MDO3 digital output.

It selects an analog variable used to calculate the value of digital input MDO3 if one of the “analog”
operating modes is selected.

Digital signals and analog variables detailed in Table 46.

Function
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Default

Level
Address

Function

Default

Level
Address

Function

P293

Range

Default

Level
Address

Function

P294

Range

Default

Level
Address

Function

MDO3: Testing Variable A

0:>
1:2
2:<
KHES
0+7 4: ABS(x) >
5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <
0 0:>
ADVANCED
991
This parameter defines the test to be performed for the variable detected by P289 using P293 as a
comparing value.

MDO3: Testing Variable B

0: >
1.2
2:<
3:<
0+7 4: ABS(x) >
5: ABS(x) >
6: ABS(x) <
7: ABS(x) <
0 0: >
ADVANCED
992
This parameter defines the test to be performed for the variable detected by P290 using P294 as a
comparing value.

MDO3: Comparing Value for Test B

—320.00 % + 320.00 %

—32000 -+~ 32000 % of the full-scale value of selected variable A, see Table 46

0 0

ADVANCED

993

This parameter defines the comparing value with the variable selected for test A.

MDO3: Comparing Value for Test B

—320.00 % + 320.00 %

—32000 -+~ 32000 % of the full-scale value of selected variable B, see Table 46

0 0

ADVANCED

994

This parameter defines the comparing value with the variable selected for test B.
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MDO3: Function Applied to the Result of the 2 Tests

0: (A) OR (B)

1: (A) SET (B) RESET

2: (A) AND (B)

3: (A) XOR (B)

4: (A) NOR (B)

5: (A) NAND (B)

0+12 6: (A)) OR (B)

7: (A) OR (B\)

8: (A\) AND (B)

9: (A) AND (B\)

10: (A) RESET (B) SET RISING EDGE
11: (A) SET (B) RESET FALLING EDGE
12: (A) RESET (B) SET FALLING EDGE

Default

0 0: (A) OR (B)

Level

ADVANCED

Address

995

Function

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

P295a

Range

MDO3: Selecting Variable C

Default

Level

Address

0+79 See Table 46
0 DO: Disable
ADVANCED

996

Function

This parameter selects the digital signal used to calculate the value of MDO3 digital output.
The digital signals that can be selected are given in Table 46.

MDO3: Function Applied to the Result f(A,B) C

- f(A,B) OR (C)

- f(A,B) SET (C) RESET RISING EDGE

- f(A,B) AND (C)

- f(A,B) XOR (C)

- f(A,B) NOR (C)

- f(A,B) NAND (C)

- f(A,B)\ OR (C)

- f(A,B) OR (C\)

- f(A,B)\ AND (C)

- f(A,B) AND (C\)

10: f(A,B) RESET (C) SET RISING EDGE
11: f(A,B) SET (C) RESET FALLING EDGE
12: f(A,B) RESET (C) SET FALLING EDGE

OCO~NOOUDAWNEO

Default

1 1: (A) SET (B) RESET

Level

ADVANCED

Address

997

Function

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.
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P296 MDO3: Output Logic Level
s
Default 0 0: FALSE

Level ADVANCED
Address 998

MDO3 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

Function

P297 MDOA4: Digital Output Mode

: DISABLE

: DIGITAL

: DOUBLE DIGITAL
ANALOG

: DOUBLE ANALOG
: DOUBLE FULL

: DIGITAL

Range 0+5

PlobhwNRO

Default 1
Level ADVANCED
Address 698

This parameter defines the operating mode of digital output 4. The different operating modes are
described at the beginning of this chapter.

MDO4 may be configured via P297 if P636= “D600: Function Mode” in the [PAR] MMC Digital Outputs
Menu, otherwise it is configured based on P636.

Function

P298 MDOA4: Selecting Variable A
Range 0+149 See Table 46

Default 1 D1: Inverter Run Ok
Level ADVANCED
Address 699

This parameter selects the digital signal used to calculate the value of MDOA4 digital output.

It selects an analog variable used to calculate the value of MDO4 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function

P299 MDO4: Selecting Variable B
Range 0+ 149 See Table 46

Default 1 D1: Inverter Run Ok
Level ADVANCED
Address 700

This parameter selects the second digital signal used to calculate the value of MDO4 digital output.

It selects an analog variable used to calculate the value of MDO4 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46.

Function

201/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

MDO4: Testing Variable A

0: >
1.2
2:<
3 <
0+7 4: ABS(x) >

5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <

Default 0 0: >

Level ADVANCED

Address 715

Function This parameter defines the test to be performed for the variable detected by P298 using P302 as a

HAcH comparing value.

MDOA4: Testing Variable B

0:>
1.2
2: <
3:<
0+7 4: ABS(X) >
5: ABS(x) 2
6: ABS(x) <
7: ABS(x) <
Default 0 0: >
Level ADVANCED

Address 716

This parameter defines the test to be performed for the variable detected by P299 using P303 as a
comparing value.

Function

P302 MDO4: Comparing Value for Test A

—320.00 % + 320.00 %

Range —32000 -+~ 32000 % of the full-scale value of selected variable A, see Table 46

Default 0 0

Level ADVANCED

Address 717

Function This parameter defines the comparing value with the selected variable for test A.

P303 MDO4: Comparing Value for Test B

—320.00 % + 320.00 %

Range —32000 -+~ 32000 % of the full-scale value of selected variable B, see Table 46

Default 0 0
Level ADVANCED
Address 718

Function This parameter defines the comparing value with the selected variable for test B.
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MDO4: Function Applied to the Result of the 2 Tests

0: (A) OR (B)

1: (A) SET (B) RESET

2: (A) AND (B)

3: (A) XOR (B)

4: (A) NOR (B)

5: (A) NAND (B)

0+12 6: (A)) OR (B)

7: (A) OR (B\)

8: (A\) AND (B)

9: (A) AND (B\)

10: (A) RESET (B) SET RISING EDGE
11: (A) SET (B) RESET FALLING EDGE
12: (A) RESET (B) SET FALLING EDGE

Default 0 0: (A) OR (B)
Level ADVANCED

Address 719

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

Function

P304a MDOA4: Selecting Variable C
Range 0+79 See Table 46

Default 0 DO: Disable
Level ADVANCED
Address 720

This parameter selects the digital signal used to calculate the value of MDO4 digital output.
The digital signals that can be selected are given in Table 46.

Function

MDO4: Function Applied to the Result of f(A,B) C

- f(A,B) OR (C)

- f(A,B) SET (C) RESET RISING EDGE

- f(A,B) AND (C)

- f(A,B) XOR (C)

- f(A,B) NOR (C)

- f(A,B) NAND (C)

- f(A,B)\ OR (C)

- f(A,B) OR (C\)

- f(A,B)\ AND (C)

- f(A,B) AND (C\)

10: f(A,B) RESET (C) SET RISING EDGE
11: f(A,B) SET (C) RESET FALLING EDGE
12: f(A,B) RESET (C) SET FALLING EDGE

Default 1 1: (A) SET (B) RESET
Level ADVANCED

Address 721

This parameter determines the logic function applied to the result of the two tests allowing calculating
the output value.

CoOoO~NOOOA~AWNEFEO

Function
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P305 MDO4: Output Logic Level

0: FALSE
RN 0-1 1: TRUE
Default 1 1: TRUE

Level ADVANCED
Address 732

MDO4 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

Function

204/473



PROGRAMMING GUIDE IRIS BLUE

Z SANTERNO

27. [PAR] AUXILIARY DIGITAL OUTPUTS MENU
27.1. Overview

This menu includes the parameters allowing allocating the control functions implemented by means of the digital inputs
located on I/O expansion boards. This menu can be viewed only after enabling data acquisition from the expansion
boards.

The digital signals that can be allocated to the auxiliary digital outputs are given in Table 46, whilst the digital signals
related to the drive operation when in Multimotor mode are given in Table 53.

Table 53: List of the additional digital signals selectable for the auxiliary digital outputs

Selectable digital (BOOLEAN) signals:

Value
D607: TIME OUT
D608: ALL Motors On
D609: Motor 2 On
D610: Motor 3 On
D611: Motor 4 On
D612: Motor 5 On

Description
Activation of the adjustment timeout (see [PAR] Adjusting Timeout )
All motors on
Start Command for Motor M2 (Motor 2 On)
Start Command for Motor M3 (Motor 3 On)
Start Command for Motor M4 (Motor 4 On)
Start Command for Motor M5 (Motor 5 On)
Multimotor Master drive signal. For systems comprising N.2 Multimotor drives, it determines

which drive is the Master of the system (Master MMC Signal = On) and which drive is the
Slave.

D613: Master MMC

Serial communications signal when the slave drives are KO (set as 9:Serial Link in C615 to

D614: SerComm KO C618). No drive programmed for the control via serial link responds to the drive queries.

27.2. List of Parameters P306 to P317

Table 54: List of Parameters P306 to P317

Parameter FUNCTION User Level ?/I,EA\F&LELST l\,:gtljjrzgss
P306 XMDOL1: Signal Selection ENGINEERING DO: Disable 906
P307 XMDO1: Output Logic Level ENGINEERING 1: True 907
P308 XMDO2: Signal Selection ENGINEERING DO: Disable 908
P309 XMDO2: Output Logic Level ENGINEERING 1: True 909
P310 XMDO3: Signal Selection ENGINEERING DO: Disable 910
P311 XMDO3: Output Logic Level ENGINEERING 1: True 911
P312 XMDOA4: Signal Selection ENGINEERING DO: Disable 912
P313 XMDO4: Output Logic Level ENGINEERING 1: True 913
P314 XMDOS5: Signal Selection ENGINEERING DO: Disable 914
P315 XMDOS5: QOutput Logic Level ENGINEERING 1: True 915
P316 XMDOG: Signal Selection ENGINEERING DO: Disable 916
P317 XMDOG6: Output Logic Level ENGINEERING 1: True 917
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P306

Range
Default

Level
Address

Function

P307

Range

Default

Level

Address

Function

P308

Range

Default

Level

Address

Function

P309

Range

Default

Level

Address

Function
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XMDOL1: Signal Selection

0-+79 See Table 46 and Table 53

0 DO: Disable

ENGINEERING

906

Selects the digital signal used to calculate the value of XMDOL1 digital output.

It selects an analog variable used to calculate the value of XMDOL digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

XMDO1: Output Logic Level

0: FALSE
0-1 1: TRUE
1 1: TRUE

ENGINEERING

907

XMDOL1 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

XMDOZ2: Signal Selection

0+79 See Table 46 e Table 53

0 DO: Disable

ENGINEERING

908

Selects the digital signal used to calculate the value of XMDO?2 digital output.

It selects an analog variable used to calculate the value of XMDO2 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

XMDOZ2: Output Logic Level

0: FALSE
0-1 1: TRUE
1 1: TRUE

ENGINEERING

909

XMDO2 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.
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P310 XMDO3: Signal Selection

Range 0+79 See Table 46 and Table 53

Default 0
Level ENGINEERING
Address 910

Selects the digital signal used to calculate the value of XMDO3 digital output.

It selects an analog variable used to calculate the value of XMDO3 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

DO: Disable

Function

Level

Address

P311 XMDO3: Output Logic Level
o A
Default 1 1: TRUE

ENGINEERING

911

XMDOS digital output logic function to apply a logic reversal (negation) to the calculated output signal:

Aol (0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

P312 XMDO4: Signal Selection

Range 0+79 See Table 46 and Table 53

Default 0
Level ENGINEERING
Address 912

DO: Disable

Selects the digital signal used to calculate the value of XMDO4 digital output.

It selects an analog variable used to calculate the value of XMDO4 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

Function

P313 XMDOA4: Output Logic Level
o e
Default 1 1: TRUE

Level ENGINEERING
Address 913

XMDO4 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

Function
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P314

Range
Default

Level
Address

Function

P315

Range

Default

Level
Address

Function

P316

Range

Default

Level
Address

Function

P317

Range

Default

Level

Address

Function
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XMDOS5: Signal Selection

0-+79 See Table 46 and Table 53

0 DO: Disable

ENGINEERING

914

Selects the digital signal used to calculate the value of XMDOS5 digital output.

It selects an analog variable used to calculate the value of XMDOS5 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

XMDOS5: Output Logic Level

0: FALSE
0-1 1: TRUE
1 1: TRUE

ENGINEERING

915

XMDOS5 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.

XMDOG6: Signal Selection

0+79 See Table 46 and Table 53

0 DO: Disable

ENGINEERING

916

Selects the digital signal used to calculate the value of XMDOG digital output.

It selects an analog variable used to calculate the value of XMDOG6 digital input if one of the “analog”
operating modes is selected.

Digital signals and analog variables are detailed in Table 46 and Table 53.

XMDOG6: Output Logic Level

0: FALSE
0-1 1: TRUE
1 1: TRUE

ENGINEERING

917

XMDOSG6 digital output logic function to apply a logic reversal (negation) to the calculated output signal:
(0) FALSE = a logic negation is applied; (1) TRUE = no negation is applied.
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28. [PAR] MEASUREMENT CONTROL FROM PT100 MENU

28.1. Overview

This menu relates to ES847 control board. It can be viewed only if R023 (1/O board setting) = PT100 (see the [CFG]
EXPANSION BOARD CONFIGURATION MENU).

The analog inputs can be linked to measurement sensors.

& NOTE Set DIP-Switches 1 and 2 as follows for proper data acquisition from PT100:

28.2. List of Parameters P318 to P325

Table 55: List of Parameters P318 to P325

Parameter FUNCTION User Level DSK'SSET I\ﬁ\g(?rBegss
P320 Channel 1: Measurement Mode ADVANCED 0: no input 920
P321 Channel 1: Measurement Offset ADVANCED 0.0°C 921
P322 Channel 2: Measurement Mode ADVANCED 0: no input 922
P323 Channel 2: Measurement Offset ADVANCED 0.0°C 923
P324 Channel 3: Measurement Mode ADVANCED 0: no input 924
P325 Channel 3: Measurement Offset ADVANCED 0.0°C 925
P326 Channel 4: Measurement Mode ADVANCED 0: no input 926
P327 Channel 4: Measurement Offset ADVANCED 0.0°C 927

P320

Range

Default

Level
Address

Function

0+1

Channel 1: Measurement Mode

0: no input
1: val PT100

0

0: no input

ADVANCED

920

board.

0: no signal is used. The P parameter relating to the analog input disappears.
1: val PT100. The acquired signal is transformed into degrees centigrade.
See measurement M069.

This parameter selects the type of analog signal available in terminals 27-28 in ES847 expansion
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P322 Channel 2: Measurement Mode

. 0: no input
Range 0+1 1: val PT100
Default 0 0: no input

Level ADVANCED
Address 922

This parameter selects the type of analog signal available in terminals 29-30 in ES847 expansion
board.

Function 0: no signal is used. The P parameter relating to the analog input disappears.

1: val PT100. The acquired signal is transformed into degrees centigrade.

See Measurement M070.

P323 Channel 2: Measurement Offset

Range —30000 + 30000 —300.00 + 300.00 °C

Default 0 0.0°C
Level ADVANCED
Address 923

Value of the measurement offset for channel 2: an offset can be applied to the measurement to
correct possible errors.

Function

P324 Channel 3: Measurement Mode

0: no input
1: val PT100

Default 0: no input
Level ADVANCED
Address 924

Range

This parameter selects the type of analog signal available in terminals 31-32 in ES847 expansion
board.

Function 0: no signal is used. The P parameter relating to the analog input disappears.

1: val PT100. The acquired signal is transformed into degrees centigrade.

See Measurement MO71.

P325 Channel 3: Measurement Offset
Range —30000 + 30000

—300.00 + 300.00 °C

Default 0 0.0°C
Level ADVANCED
Address 925

Value of the measurement offset for channel 3: an offset can be applied to the measurement to
correct possible errors.

Function
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P326 Channel 4: Measurement Mode

0: no input
1: val PT100

Default 0: no input
Level ADVANCED
Address 926

Range

This parameter selects the type of analog signal available in terminals 33—-34 in ES847 expansion
board.

Function 0: no signal is used. The P parameter relating to the analog input disappears.

1: val PT100. The acquired signal is transformed into degrees centigrade.

See Measurement M072.

P327 Channel 4: Measurement Offset
Range —30000 + 30000

—300.00 + 300.00 °C

Default 0 0.0°C
Level ADVANCED
Address 927

Value of the measurement offset for channel 4: an offset can be applied to the measurement to
correct possible errors.

Function

211/473



’ ENERTRONICA
IRIS BLUE é SANTERNO PROGRAMMING GUIDE

29. [PAR] FIELDBUS PARAMETERS MENU

29.1. Overview

This menu allows selecting the Third measurement and the Fourth measurement from the Fieldbus.

The list of the selectable measurements is the same as the list in the [MEA] MEASUREMENTS MENU.

The First measurement and the Second measurement are fixed (Output Current and Motor Speed) (see exchanged
parameters).

29.2. List of Parameters P330 to P331

Table 56: List of Parameters P330 to P331

Parameter FUNCTION User Level DEFAULT OIS
Address
P330 E:lrgbrﬂsasureme”t from the ENGINEERING 22: M021 PidErd% 930
P331 E%‘I‘gg‘u';"easureme”t from the ENGINEERING | 23: M022 PID Out% 931

P330 Third Measurement from the Fieldbus

See [MEA] MEASUREMENTS MENU and
Table 57

Range 0+ 140

Default 22 MO021 PID Error %
Level ENGINEERING
Address 930

The third measurement exchanged via fieldbus may be customized among the generic IRIS BLUE’s

Function oo .
Ll measurements and the specific Multimotor Control measurements.

P331 Fourth Measurement from the Fieldbus

See [MEA] MEASUREMENTS MENU and
Table 57

Range 0+ 140

Default 23 M022 PID Output %
Level ENGINEERI