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Release Date:
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Technical Service Bulletin

S780 (EMEA/ANZ) / S880 (NA/EMEA) Ride-On Sweepers

To resolve issue, check the components involved in the potential intermittent propel as described below.

Troubleshooting check points: Interlock Switch, Inverter Board and Propel Board.

MODEL(S)
AFFECTED:

SUBJECT:  [ntermittent propel issue.
PURPOSE:

NOTES: Standard warranty terms applies.

Interlock Switch (p/n MECI00588):
Locate the Interlock tab beside the An-
derson connector, it is on the RH side of
the battery compartment.

To test its functioning, use a multimeter
and check the variation of continuity if tab
is being pressed; by- pass the switch by
disconnecting one wire, the propel oper-
ates correctly if the switch is being un-
plugged from the wiring.

Position on of the interlock switch on the
wiring schematic.

Inverter Board (p/n MECE00915):
Open the front plastic cover and locate
the blue Inverter board on top LH side,
underneath the direction switch. Switch
on the machine.
Schematic of the Inverter board, fitted
with a 6- pin connector.
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With the machine switched on, unplug

the 6- pins connector and point the multi-
meter between pin 1(GND) and 3(input),
the reading is about 4.5V

e

Point the multimeter between pin 1 'and
6, the reading is about 3.6 — 3.8V

Connect the 6- pins connector with the
inverter board, reading between GND

and pin 3 must be around 4V, reading

between GND and pin 6 must be around
oVv. :

Disconnect the 6- pins connector from
the inverter board, between GND and
pin 2 the reading is OV when forward di-
rection is selected, and 24V when the
backward direction is selected.
&~ (lzm-x---—

Connect the 6- pins connector with the
inverter board, when forward is selected
the reading between GND and pin 2 is
0V and the reading between GND and
pin 4 and 5 is 24V.

When backward is selected the reading
between GND and pin 2 is 24V, pin 4 is
24V and pin 5 is 0OV.

NOTE: in case the inverter board is
unplugged from the wiring, the ma-
chine propel only in reverse, forward
direction is inhibited.

Propel Board (p/n MECE00925):
Locate the Italsea propel board in the
front compartment, this board is
equipped with a diagnostic red LED indi-
cated in the picture. During correct oper-
ation the LED is steady ON, in case of
any error the LED flashes. Count the
number of flashes and refer to the Italsea
Propel Board Manual to correct diagnose
the issue.

Codes can be read using the external
“7PROGLCD” handheld programmer.

Wiring Schematic and ltalsea Propel
Board Manual are attached.
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2. INTRODUCTION

The Italsea model 7CH4Q9XF is a motor controller designed to drive DC permanent magnet motors for
battery powered systems.

The on board powerful microprocessor provides a fine motor speed control, current regulation, internal
failures and general functions management.

An optional external device (ltalsea model 7PROGLCD handheld programmer) allows the user to customize
the internal parameters in order to get the best performance for his own system.

The controller is designed in accordance to the EU standards related to the product category.
INTEGRATED NEW HARDWARE OPC FUNCTION FOR SAFETY APPLICATIONS .

Italsea s.r.l. proprietary and confidential
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3. FEATURES

3.1. MAIN FEATURES

MAIN FEATURES

SUPPLY VOLTAGE 24V (£ 20%)/ 36V (+ 20%)
RATED MOTOR CURRENT 35A

MAXIMUM MOTOR CURRENT 90A

OPERATING TEMPERATURE -10°C/ +40°C

MAXIMUM HEATSINK TEMPERATURE 90°C

MODULATION FREQUENCY 16KHz

REGENERATIVE BREAKING Only for battery applications (*)
ON BOARD MAIN RELAY 24V/ 40A

SIZE 160mm x 95mm x 43mm

*— In not battery-powered applications other precautions must be considered (e.g. insertion of an external
additional “braking module”)

3.2. SPEED REFERENCE

SPEED REFERENCE

- 1K@/ 10KQ Potentiometer
ANALOG
- External reference source (OVDC - 10VDC)

N

Italsea s.r.l. proprietary and confidential
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A 4. SAFETY INSTRUCTIONS

The controls described in this manual are to be considered and are sold as finished products to be installed
only by qualified personnel. Installation must be done in accordance with all safety regulations for the
prevention of risks and accidents applicable in the country of use.

Notes before energizing

The controls for electric motors are able to produce high forces and rapid movements, therefore a high
degree of attention is required in their use, especially in the installation and application development phases.
The controls must be installed in a closed electrical panel so that none of its parts can be reached in the
presence of voltage.

Working on electric vehicles is potentially dangerous. Take all available precautions against burns, direct
contact or inhalation of acids, etc. (wear safety glasses, gloves, etc.).

Always follow the recommendations provided by the manufacturer of the batteries as they can deliver high
currents in the event of short circuits: completely disconnect the batteries before any intervention on the
system (wiring operations, checks on connections and various operations).

Controls for moving electric vehicles could cause you to lose control and create dangerous situations.
Disconnect the traction motor or lift the vehicle (also make other motors that could cause damage to
persons or property in appropriate safety) before starting any work on the circuits/connections.

The controls are protected against moisture by surface painting and direct circuit contacts with a partially
open cover.

Place the controls in a dry, clean and ventilated position; avoid contact, in any form, with liquids such as
water, detergents, acids, oxides, etc.

The controls are high-powered devices and include various safety management of the electric vehicle.

The complete safety of the application cannot be left to control alone but must be integrated with the risk
analysis of the entire system by the manufacturer of the final machine.

Provide suitable fuses, battery disconnect switches (power switches, contactors, etc.), safety electro-brakes
or mechanical brakes and any other external component to safeguard the system and increase the safety
level of the electric vehicle.

In the event of a breakdown or serious alarm, assess in relation to the application whether the action of
disconnecting power from the motors is the best solution in terms of vehicle safety.

Avoid excessive length connections between controls, power source and motors.

The controls use the high-frequency PWM technology which may produce electromagnetic disturbances,
partially already filtered inside the circuits but which may not be sufficient in the final system due to the
complexity or execution of the system itself. It is advisable to build the system with cables of reduced length
and to appropriately separate the power cables from the signal ones. If necessary, use shielded cables or
external filters to reduce electromagnetic disturbances.

Italsea s.r.l. proprietary and confidential 5
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5. MECHANICAL DRAWING
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Make sure to locate the inverter in a dry, clean and ventilated place, protected from external mechanical
abuse, water and dirty.

Make sure to fix the board with all the screws on a metal surface (aluminium if possible) in order to
guarantee a proper and uniform heat dissipation.

For application in particularly hot environments an additional heat sink or cooling fan is required.

Italsea s.r.l. proprietary and confidential 9
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6. POWER CONNECTION

—
100A

Power Fuse
—

6mm?2 Wire

Battery
24V | 36V

HIGH CURRENT CONNECTIONS - POWER SCREW M5

+B Positive battery input
-B Negative battery input
M1 Motor M1

M2 Motor M2

For the power stage connection is recommended to use 6mm? section cables.
A 100A power fuse is expected to be connected between the positive battery pole and the “+B” controller
connection screw.

Italsea s.r.l. proprietary and confidential 7
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7. DIGITAL/ LOW POWER CONNECTIONS

7.1. J1 CONNECTOR: GENERAL LOGIC I/O

9 [|10{|11(|12][13||14|[15]|[16
(1) 2]3][4][5][6][7]8

J1 CONNECTOR: GENERAL LOGIC I/0 MOLEX'105308-1216 CONNECTOR

MOLEX 105300-2100 TERMINALS

Short-circuit protected output that provides the positive supply voltage

JI-1 HIGH-POT (+14V) for speed reference and VMAX potentiometers.

Analog input for the motor speed reference.
Connect this PIN to:
- acentral potentiometer (resistance values between 1KQ and 10KQ)

J1-2 SPEED REFERENCE - an external voltage source (maximum range OV- 10V).
In these kind of systems the negative signal of the external
reference must be connected with the “-B” battery pole.

A calibration procedure for the speed input reference necessary.

Negative supply for speed reference and VMAX potentiometers.

Ji=5 - LOW=POT NOTE: This pin must not be used as a “-B” voltage pin.

Analog input for the motor maximum voltage potentiometer.
Connect this PIN to:
-4 VMAX REGULATION - acentral potentiometer (resistance values not below 100KQ)

- an external voltage source (maximum range OV- 10V).
In these kind of systems the negative signal of the external
reference must be connected with the “-B” battery pole.

Digital input assigned to the “operator presence contact” for functional
safety.

JI-5  OPC FUNCTION The configuration of the pin is the input for a normally open (N.O.)
contact to “J1-14 COMMON SUPPLY” pin that enable the running only
when closed by the operator ; when open the stop function is activated

Italsea s.r.l. proprietary and confidential 8
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JI-6  DISABLE

J1-7 ELECTROBRAKE (-)

J1-8  COMMON SUPPLY

(+B)
JI-9  HORN
J1-10  ALARM

JI-1 MULTIMODE

J1-12 FORWARD SWITCH

J1-13 BACKWARD SWITCH

J1-14  COMMON SUPPLY
(+B)

in a double way by the microprocessor and by an independent hardware
circuit after a fixed delay (5").

Digital input assigned to the “disable” function.

The default configuration expect the pin to be connected via a normally
open (N.O.) contact to “-B” : this means that the “disable” function is
active when the contact is closed.

Short circuit protected output for the negative electro-brake coil (max
load current less than 2A). Input equipped with freewheeling diode.

“+B” voltage common output, specifically designed for external loads
(electro-brake and horn) connections.

Short circuit protected output for the negative horn or bacward light
indicator (max load current less than 2A). Input equipped with
freewheeling diode.

Digital output for a diagnostic alarm LED indicator (5Vdc - TOmA max);
the number of blinks represents the alarm code.

Digital input assigned to the “multi-mode” function.

The default configuration expect the pin to be connected via a normally
open (N.O.) contact to “J1-14 COMMON SUPPLY” pin: this means that the
“multi-mode” function is active when the contact is closed.

Digital input assigned to the “forward direction” function.

The default configuration expect the pin to be connected via a normally
open (N.O.) contact to “J1-14 COMMON SUPPLY” pin: this means that the
“forward direction” function is active when the contact is closed.

Digital input assigned to the “backward direction” function.

The default configuration expect the pin to be connected via a normally
open (N.O.) contact to “J1-14 COMMON SUPPLY” pin: this means that the
“backward direction” function is active when the contact is closed.

Short-circuit protected pin that provides a “+B” voltage common output,
specifically designed for the connection of input switches (anti-crushing,
disable, multimode, forward and backward directions).

Italsea s.r.l. proprietary and confidential 9
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Supply input for logic circuit connected to “+B” to switch on the system.

A 10A power fuse is expected to be connected between the “+B” battery

JEE REBRITUR pole and this input.

Digital output “+B” voltage when running for hour-meter or other device

JI-16 HOURMETER (100mA max)

NOTE:
The hardware configuration of some inputs can be personalized, depending on the application requests.
The user can modify the contact type (normally closed or normally open) and the input logic (pull-down or
pull-up) using the external “7/PROGLCD” handheld programmer.
The customizable inputs are:

- J1-6 DISABLE

- JI-MTMULTIMODE

- J1-12 FORWARD SWITCH

- JI-1I3 BACKWARD SWITCH

7.2. J3 CONNECTOR: 7PROGLCD COMMUNICATION PORT

—
3
BE

MOLEX 39-01-2040 CONNECTOR

J3 CONNECTOR: MODBUS/ 7PROGLCD COMMUNICATION PORT O 50 012040 COMNCTOF

Digital output working as a TX channel for external “/PROGLCD”

J3-1 TX handheld programmer.

Digital output working as a RX channel for external “/PROGLCD”

J3-2 RX handheld programmer.

J3-3  COMMON SUPPLY

+5V) Positive supply voltage for external “7/PROGLCD” handheld programmer.

J3-4  COMMON SUPPLY

(-B) Common reference for TX and RX signals and negative supply voltage for

external “/PROGLCD”. Internally connected to “-B” voltage.

Italsea s.r.l. proprietary and confidential 10
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8. WIRING DIAGRAMS

8.1. COMPLETE WIRING DIAGRAM
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9. DIAGNOSTICS

9.1. GENERAL PREVIEW

Once the controller is switched on, a cyclic hardware and software faults research is performed.
The detection of an anomaly/ fault triggers a specific alarm: the gravity of the fault could even lock the
entire system.

9.2. ALARM IDENTIFICATION

Each alarm is identified by a code and a general description: these two information can be read using the
external “7/PROGLCD” handheld programmer and on the flashing sequence of the red on board status LED.
The number of flashes of the red on board status LED represents the number of the occurring alarm and so
the for information about troubleshooting could be defined.

9.3. ALARM LIST

ALARM LIST: NUMBER, DESCRIPTION AND TROUBLESHOOTING

This alarm occurs at power on when the forward or the backward switch
are active (depending on the hardware configuration).

Release the direction switches or re-set the input hardware configuration.

ALARM A1
FW/BW SWITCH ON

This alarm occurs when the potentiometer value exceeds its maximum or
ALARM A3 minimum range values.

POT. FAULT Verify the integrity and the quality of the crimps, re-connect the
potentiometer to the controller and restart the controller .

This alarm occurs at power on when the speed reference is active.

Release the potentiometer to its neutral position or release the voltage
ALARM A4 input reference.

REF OUT NEUTRAL Verify the integrity and the quality of the crimps: if the alarm persists
perform a speed reference calibration using the external “/PROGLCD”
handheld programmer.

This alarm consists in a thermal protection that occurs when the power
ALARM A5 stage temperature reaches 90°C.

OVERTEMPERATURE Switch off the board and let it cool: if the alarm persists an additional heat
sink or cooling fan could be required.

ALARM A6

Italsea s.r.l. proprietary and confidential 12
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POWER STAGE This alarm occurs at power on when a critical damage concern the power
stage.

Replace the controller.

This alarm occurs when a short circuit event is detected on the motor
power output.

Verify the integrity and the quality of the motor’s wiring.

Unplug the motor cables and switch on the board: if the alarm persists,
replace the controller.

ALARM A7
OVERCURRENT

This alarm occurs at power on if the external power fuse or the internal
main contactor are damaged.
This alarm could also occurs at power on when the capacitor pre charge
ALARM A8 phase goes wrong.
POWER FUSE / RELAY Verify the integrity of the external power fuse, try to disconnect possible
loads connected to the board and restart the controller: if the alarm
persists, replace the controller.

This alarm can occur in two cases:

- when the battery voltage drops below a parameterized value (set
as default at 75% of the battery nominal voltage) for one second

i - instantly when the battery voltage drops below 13V
UNDERVOLTAGE , . . .
Verify the state of charge of the battery and the wiring quality: too thin
and/ or too long power cables could cause significant voltage losses.
Restart the controller.
This alarm occurs instantly when the battery voltage exceeds a fixed
voltage value, set as default at 150% of the battery nominal voltage.
ALARM A10 This alarm could also occur during regenerative braking if the battery is
OVERVOLTAGE not able to absorb the regenerative current. Check the battery and
contact the battery manufacturer to get information about the
regenerative braking current. Restart the controller.
This alarm occurs when the overload curve, based on the I°T formula, has
ALARM ATl reached its maximum value.
OVERLOAD CURRENT Verify the system current absorptions and, eventually, customize the
specific motor parameters. Restart the controller.
This alarm occurs at power on when the “disable” switch is active
ALARM A12 (RdTpendérk:g og thsI hfrdvfltarhe conflgu:?[:]lor.w). " ] ;
DISABLE ON elease the “disable” switch or re-set the input hardware configuration

and restart the controller.

Italsea s.r.l. proprietary and confidential 13





[“litalsea

7CH4Q9XF

DC Permanent Magnet Motor Controller with OPC

Revision: 1
11/02/2022

This alarm occurs instantly when the key switch input is disconnected

from “+B” voltage.

ALARM A13 . . . . . .
KEY-OFF Verify the integrity of the external key switch fuse, the integrity and the
quality of the crimps.
Switch off the controller for 10 seconds, then switch it on again.
This alarm occurs when a value of a parameter exceeds its maximum or
ALARM Al4 minimum ranges. ) | )
EEPROM FAIL Perform a “Reset to Default” procedure using the external “7/PROGLCD
handheld programmer and restart the controller: if the alarm persists,
replace the controller.
NOTE:
The alarms:

- ALARM A1- FW/BW SWITCH ON
- ALARM A3 - POT. FAULT
- ALARM A4 - REF OUT NEUTRAL
- ALARM A12 - DISABLE ON

can be enabled/ disabled by the user using the external “7/PROGLCD” handheld programmer.

10. PARAMETERS

The user is free to customize the internal parameters in order to get the best performance for his own
system, using the external “7/PROGLCD” handheld programmer or via CAN Bus communication.

|_PARAMETER | DESCRIPTION | MIN | DEF | MAX |

RESET TO
DEFAULT

ACCELERATION
RAMP

REVERSE RAMP

NEUTRAL RAMP

Set this parameter to the desired default

to restore the parameters to the factory

settings. 0
Set this parameter to “0” to leave

unmodified the parameter list .

This parameter expresses the acceleration
time from the stop position to the 0.5
maximum speed (absolute value) [s/10].

This parameter expresses the deceleration
time from the maximum speed to the stop
position when a direction change is
requested [s/10].

0.5

0.1

Italsea s.r.l. proprietary and confidential
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FORWARD SPEED

BACKWARD
SPEED

MINIMUM SPEED

BATTERY
VOLTAGE

SPEED
REFERENCE

REFERENCE
DEADBAND

BRAKE DELAY

MODE1 SPEED

This parameter expresses the deceleration
time from the maximum speed to the stop
position when the speed reference is
released [s/10].

This parameter expresses the maximum
forward speed as a percentage of 20 100
“NOLOAD MAX SPEED” parameter [%].

This parameter expresses the maximum
backward speed as a percentage of 10 100
“NOLOAD MAX SPEED” parameter [%].

Minimum speed: value in percent of
battery voltage

This parameter expresses the nominal

battery voltage [V]. 24 24

This parameter allows the user to select
the typology of speed reference installed
on the system and, consequentially, start
a calibration procedure for the speed
input reference.

- 0

Single ended 0 0
0-VMAX

WigWag 1

WigWag 2

FW/ BW

Ll

A N DN -

This parameter expresses the

potentiometer dead band [mV]. 1 Jew

This parameter expresses the electro
brake release time when the speed 0 0.9
reference is released [s/10].

This parameter expresses the reduction of
the forward and backward speed when 20 50
the “multimode” function is active [%].

Italsea s.r.l. proprietary and confidential
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This parameter replaces the “MAXIMUM
MODE1 CURRENT CURRENT” parameter when the 15 50 80
“multimode” function is active [A].
This parameter expresses the time
BW SAFETY TIME duration of the anti crushing [s/10]. o s 20
BW SAFETY This parameter expresses the maximum 0 0 50
SPEED speed during an anti crushing [%].
This parameter express the under voltage
LOW BATTERY  threshold (used to detect the "ALARM A9 15 19 36
- UNDERVOLTAGE” alarm)
Speed (voltage) compensation by motor
RXI FUNCTION current: it is possible to increase motor 0 0 500
voltage when motor current increases.
Machine’s free-run protection: if the
machine moves itself, when it runs at set
RUN-AWAY speed (voltage) the controller stops the 0 12 15
machine
This parameter expresses the motor
CURRENT LIMIT  maximum current and is used for the 30 90 90
overload curve calculation [A].
This parameter expresses the motor
RATED CURRENT continuous current (S1 service) and is 5 35 35
used for the overload calculation [A].
This parameter expresses the motor
OVERLOAD TIME overload time and is used for the overload 1 60 60
calculation [s].
NEUTRAL RAMP .
BACKWARD Neutral deceleration ramp backward 0.1 1.8 10.0
Italsea s.r.l. proprietary and confidential 16
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J1-5 HW CONFIG.

(N.O./N.C))

J1-6 HW CONFIG.

(N.O./N.C))

J1-11 HW CONFIG.

(N.O./N.C.)

J1-2 HW CONFIG.

(PULL DOWN/
PULL UP)

J1-5 HW CONFIG.

(PULL DOWN/
PULL UP)

J1-6 HW CONFIG.

(PULL DOWN/
PULL UP)

J1-11 HW CONFIG.

(PULL DOWN/
PULL UP)

J1-12 HW CONFIG.

(PULL DOWN/
PULL UP)

This parameter changes the contact
typology.
- 0 — Normally open
-1 — Normally closed

This parameter changes the contact
typology.
- 0 = Normally open

- — Normally closed

This parameter changes the contact
typology.
- 0 = Normally open
-1 — Normally closed

This parameter changes the hardware
input configuration.

- 0 — Pull down input
-1 — Pull up input

This parameter changes the hardware
input configuration.

- 0 — Pull down input
- = Pull up input

This parameter changes the hardware
input configuration.

- 0 — Pull down input
-1 — Pull up input

This parameter changes the hardware
input configuration.

- 0 — Pull down input
-1 — Pull up input

This parameter changes the hardware
input configuration.

- 0 — Pull down input
-1 — Pull up input

Italsea s.r.l. proprietary and confidential
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1-13 HW CONFIG.
J P:LLL D((:)C\)NN/G This parameter changes the hardware
( input configuration.
PULL UP) - 0 — Pull down input 0 0 1
-1 — Pull up input
If the system is on and not used for the
Self Cut-Off time ( minutes ), the
controller switches-off itself.
SELF CUT-OFF To reset, switch-off the key switch, wait 0 30 60
few seconds and switch-on again.
To disable the function, set “self cut-off”
time to O.
This parameter disable or enable “ALARM
ENABLE ALARM  AT". 3 : :
01 - 0 — Disable alarm
-1 = Enable alarm
This parameter disable or enable “ALARM
ENABLE ALARM  AT". 5 ] 1
02 - 0 — Disable alarm
-1 — Enable alarm
This parameter disable or enable “ALARM
ENABLE ALARM A3". g : :
03 - 0 — Disable alarm
-1 = Enable alarm
This parameter disable or enable “ALARM
ENABLE ALARM A4" . ] 1
04 - 0 — Disable alarm
-1 — Enable alarm
This parameter disable or enable “ALARM
ENABLE ALARM  A12”. ; . :
12 - 0 — Disable alarm
-1 — Enable alarm
PASSWORD / / /
Italsea s.r.l. proprietary and confidential 18
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11.CONTROLLER GENERAL MAMAGEMENT

11.1. OPC FUNCTION

The “OPC” function is used as a safety feature of the machine : when the contact is closed by the operator
the machine can run, when the contact is open the machine stops .

The function has a double control channel : one software controlled by the microcontroller and one hardware
controlled by an independent circuit .

If the software channel is working the stop of the machine is controlled according to the deceleration ramp
programmed ; in case of software failure the hardware circuit will stop the machine after 5 seconds .

11.2. DISABLE FUNCTION

The “disable” function can be used to stop the motor independently from the direction switches and the
speed reference and is linked to the status of the “disable” digital input.

Once the function has been activated, to reset it all direction switches and the speed reference must be
released.

Depending on the "ENABLE ALARM A12" parameter, this function can generate an invalidating alarm: in this
case, to reset the function the controller has to be restarted.

11.3. MULTIMODE FUNCTION

The “multimode” function can be used to reduce the motor speed independently from the speed reference
and is linked to the status of the “multimode” digital input.

Parameter “MODET1 SPEED” expresses the reduction of the forward and backward speed when the
“multimode” function is active.

Parameter “MODET CURRENT” replaces the “MAXIMUM CURRENT” parameter when the “multimode”
function is active.

11.4. OVERLOAD PROTECTION

This function has the purpose of interrupting the power stage operation after a certain overload time and
requires the setting of three parameters: the motor rated current "NOMINAL CURRENT", the motor
maximum current "MAXIMUM CURRENT" and the motor overload time "OVERLOAD TIME".

The protection is activated whenever the load current exceeds the value set as rated current: as higher is the
overload current value as short is the alarm intervention time (the power stage can work at “maximum
current” for the “overload time”).

To know the allowed working time at a certain working current (higher than the rated current), the first step
is to calculate the constant "K" using the formula below:

Italsea s.r.l. proprietary and confidential 19
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IN= Nominal Current;

— 2 2 \% IMAX = Maximum Current;
K - ( IMAX - IN ) t t = Overload Time (at max current);

Once the "K" value has been calculated, proceed to calculate the tripping time at the working current, by
means of the following step:

K IN= Nominal Current;
— IWRK = Working Current;
= 2 _ IN2 ;

t ( IWRK® - IN ) K = Overload Factor/Sum;

Below is an example of calculating the estimated working time at a certain current:
- MAX CURRENT = IMAX =100 Amps;
- NOMINAL CURRENT = IN = 30 Amps;
- OVERLOAD TIME = t = 60 seconds;
- Working Current = IWRK = 60 Amps;

Step 1: “K” calculation:

K = ( IMAX?- IN?)*t = (100%-30%)*60 = 546000 Amp*sec

Step 2: Overload Time Calculation:

K 546000

£ = =202 d
( IWRK?- IN?) (602- 30%) seconds

The application will be able to work at 60A for 202 seconds before the alarm intervenes.

The graph below shows the theoretical trend of the working time allowed in the event of overload as a
function of the working currents, using the data in the example above.
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OVERLOAD PROTECTION (I2T function)
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11.5. DIGITAL INPUT CONFIGURATION
11.5.1. ELECTRICAL CONTACTS (NORMALLY OPEN/ NORMALLY CLOSE)

The hardware configuration of:
- J1-6 DISABLE
- JI-TMULTIMODE
PINS can be personalized using the external “7/PROGLCD” handheld programmer: the user can modify the

contact type (normally closed or normally open) in order to get the best performance for his own system.

Below is the main system logic:

PARAMETER PARAMETER VALUE AND LOGIC INPUT DESCRIPTION

0 (NORMALLY OPEN CONTACT (N.O.))

STANDBY INPUT ACTIVE INPUT
! e l o0
l o0 l o0

J1-6 HW CONFIG
1 (NORMALLY CLOSED CONTACT (N.C.))
J1-11 HW CONFIG
STANDBY INPUT STANDBY INPUT

Italsea s.r.l. proprietary and confidential
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11.5.2. HARDWARE CONFIGURATION (PULL-DOWN/ PULL-UP)

The hardware configuration of:

- J1-6 DISABLE

- JI-TMULTIMODE

- J1-12 FORWARD SWITCH

- JI-1I3 BACKWARD SWITCH
PINS can be personalized using the external “7/PROGLCD” handheld programmer or via CAN Bus
communication: the user can freely modify the input configuration (pull-down or pull-up) in order to get the
best performance for his own system.

Below is the main system logic:

PARAMETER PARAMETER VALUE AND LOGIC INPUT DESCRIPTION

O (INTERNAL PULL-DOWN INPUT)

16 |[15 (14 || 13|[12 |11 |10 9
:i B(7(|6] 54 21
+

w

J1-6 P.UP-DOWN

J1-11 P.UP-DOWN

J1-12 P.UP-DOWN

J1-13 P.UP-DOWN }i o [7]led(s e s 2]

w

l 16 |[15 |[14 || 13|12 |[10][10( 9
87|65 4 201 l E
16 |15 (|14 |[13 (|12]|11 |10 9
8 6|5 3121
l 16 |[15 |(14 ||13](12 |11 |10 9
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11.1. ELECTROBRAKE MANAGMENT

The following graph shows the controller electro brake management.
The controller drives the electro brake coil when a speed reference is applied.
When both the speed reference and the motor speed return to Orpm, the “brake delay” (defined by the

“BRAKE DELAY” parameter) counter is activated; once this time is expired, the controller releases the electro

brake coil.
The parameter “BRAKE VOLTAGE” expresses the electro brake voltage.

Brake ON ‘
Brake OFF OFF ON T -
| | Time
Motor ON ‘ : :
| |
Motor OFF OFF m : .
[ |
[ I Time

«— BRAKE DELAY —
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