VLT® Automation Drive FC302

Recommended Drive settings for hoist applications with drive sw version 7.29 and higher

General Settings

Motor Settings

Motor Thermal

Brake Resistor

Start - Stop Adjustments

Protection

settings

Par. 1-00 Configuration Mode
<<Speed Closed Loop>> [1]

Par. 1-01 Motor Control Principle
< <Flux with motor feedback>> [3]

Par. 1-02 Flux Motor Feedback Source
<<24V encoder [1] or MCB102 [2]>>

Par. 1-50 Motor Magnetization At Zero
Speed <<[110-130%]>>

Par. 1-53 Model Shift Frequency
[8-10Hz]

Par. 1-66 Min Current At Low Speed
[100-150%]

Par. 1-67 Load Type
<<Active Load>> [1]

Par. 1-72 Start Function
<<Hoist Mech Brake Rel.>> [6]

v
Par. 1-80 Function At Stop
<<Coast or Premag>> [0 or 3]

Par. 1-81 Min Speed for Function At
Stop [>5rpm... nslip]

Par. 1-72 Start Function
<<Hoist Mech Brake Rel.>> [6]

| Start |
no v yes
I Speed feedback }
‘ Par. 1-00 Configuration Mode |
<<Speed Open Loop>> [0]
‘ Par. 1-01 Motor Control Principle |
<<Flux Sensorless>> [2]
y |
‘ Par. 1-03 Torque Characteristics
<<Constant Torque>> [0]
’ Par. 1-04 Overload Mode
<<High torque>> [0]
Par. 1-06 Clockwise Direction
<<Normal>> [0]
\Z
[ Par. 1-20 Motor Power [kW] |
[ Par. 1-22 Motor Voltage [V] |
[ Par. 1-23 Motor Frequency [Hz] |
[ Par. 1-24 Motor Nominal Current [A] |
[ Par. 1-25 Motor Nominal Speed [rpm] |
Par. 1-29 Automatic Motor Adaptation
[1]
no v yes
{ Speed feedback f
Par. 1-47 Torque Calibration
<<l1st start after pwr-up>> [1]
no yes
} Cone rotor
N
Start with factory setting value and increase it if Par. 1-53 Model Shift Frequency
the start behaviour is not good enough [8-10Hz]
Par. 1-66 Min Current At Low Speed
[120-150%]
Par. 1-67 Load Type
<<Active Load>> [1]
Start with a value around 1s and reduce it Par. 1-71 Start Delay
afterwards [0,1...0,5s]
Make sure that the hoisting direction is in Par. 1-72 Start Function
clockwise motor direction <<VVC+/Flux Clockwise>> [5]
Minimum slip speed Par. 1-74 Start Speed
[100...400rpm]
Par. 1-76 Start Current
[nominal motor current A]
Par. 1-80 Function At Stop
Premag is prefered but not always possible <<Coast>> [0]
Par. 1-81 Min Speed for Function At Minimum slio speed
Stop [100...500rpm] PSP
Par. 1-90 Motor Thermal Protection
<<Thermistor Trip>>[2]
Par. 1-91 Motor External Fan
if available [1]
Par. 1-93 Thermistor Resource
Analog Input 53 [1] or
Analog Input 54 [2]
[ Par. 2-11 Brake Resistor [Ohm] |
[ Par. 2-12 Brake Power Limit [kW] |
Par. 2-13 Brake Power Monitor
<<Trip>> [2]
[ Par. 2-15 Brake Check <<Trip>> [2] |
Par. 2-18 Brake Check Condition <<At
Power Up>> [0]
yes

[ |

N

Par. 2-21 Activate Brake Speed
[100...150rpm]

Par. 2-23 Activate Brake Delay
[0,2...0,5s]

no

| Cone rotor

1 Speed Closed Loop )

yes
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Par. 2-21 Activate Brake Speed
[5...10rpm]

Par. 2-23 Activate Brake Delay

[0,3..55]
v

Par. 2-24 Stop Delay
[0,3...1,55]

Par. 2-25 Brake Release Time
[0,2...1s]




Mechanical Brake contro

:

| Par. 2-26 Torque Ref
[60...100%]

| Par. 2-27 Torque Ramp Up Time |
[0,2...0,5s]

| Par. 2-28 Gain Boost Factor

If P228 is set to 0
Par. 230...233 are

[0..4] active
| Par. 2-29 Torque Ramp Down |
[0,2..0,5]
v
| Par. 2-30 Position P Start Proportional "
Gain [0,0000...1,0000] po
o
Par. 2-31 Speed PID Start Proportional &
. h=Ne)
Gain [0,015] v o
o Ead
| Par. 2-32 Speed PID Start Integral | % 9
Time [200ms] 4
>
C
o

| Par. 2-33 Speed PID Start Lowpass |
Filter Time [10ms]

Refer- Par. Group 3-00 references/Ramps: Because the speed references can come from various different sources, depending on the crane controller, this is not part of this sheet. Same is valid for
ences/ ramp types. Please note: If you select S-ramp type the acceleration and deceleration currents can be higher compared to linear ramps. It is not recommended to use S-ramps with constant
Ramps jerk! Please refer to the FC300 Programming Guide.
Par. 4-10 Motor Speed Direction
<<Both Directions>> [2]
Par. 4-11 Motor Speed Low Limit
[Orpm]
Par. 4-13 Motor Speed High Limit
[110% of maximum speed in rpm]
| Par. 4-16 Torque Limit Motor Mode | Depending on the sizing of the drive
[>160%...250%] compared to the motor
Par. 4-17 Torque Limit Generator Mode Depending on the sizing of the drive
[>160%...250%] compared to the motor
Par. 4-18 Current limit [>160%...250%] 5% less than Max FC Current
| Par. 4-19 May Output Frequency Provides a final limit on the output frequency for improved
[e.g. 65Hz] safety. Check correspondance to Par. 413 Motor Speed High Limit
no yes [RPM]
| Speed Closed Loop }
Par. 4-30 Motor Feedback Loss
Function <<Trip>> [2]
Par. 4-31 Motor Feedback Speed Error
[100...500rpm]
v
w Par. 4-32 Motor Feedback Loss Timeout
2 [0,05...0,2s]
= |
—
© y
= Par. 4-34 Tracking Error Function
~ <<Trip>> [2]
1))
hd
£ | Par. 4-35 Tracking Error |
3

[10...300rpm]

| Par. 4-36 Tracking Error Timeout
[1s]

Par. 4-37 Tracking Error Ramping
[20...500rpm]

Par. 4-38 Tracking Error Ramping
Timeout [1s]

Par. 4-39 Tracking Error After Ramping
Timeout [1...25]
no v yes

— Speed Closed Loop I

Par. 4-43 Motor Speed Monitor Function
<<Trip>> [2]

Par. 4-43 Motor Speed Monitor Function
<<Trip/Catch>> [4]

| Par. 4-44 Motor Speed Monitor Max | |

Par. 4-44 Motor Speed Monitor Max
[50...100rpm]

[50rpm]

Par. 4-45 Motor Speed Monitor Timeout
[0,1s]

Par. 4-44 Motor Speed Monitor Timeout
[0,05s]

Par. 4-58 Missing Motor Phase Function
<<Trip 1000ms>> [2]

Par. 4-58 Missing Motor Phase Function
<<Trip 100ms 3ph detec.>> [3]

4

Par. Group 5-00 Digital I/O Mode and group 5-10 and 5-20 Digital Inputs: Because of the high variance how to programm the digital inputs for start/stop, fixed speeds, direction, setup
selection,... this is not part of this sheet. Please refer to the FC300 Programming Guide for details. But because of the importance of the mechanical brake control the brake feedback signals
are described afterwards. If the mechanical brake is providing one or two feedback signals it is highly recommended to use them for checking the status of the mechanical brake during
operation. Use one or two digital inputs for Mech. Brake Feedback [70] and Mech. Brake Feedback Inv. [71]. Detailed description in the timing diagram for Hoist Mech. Brake in FC300
Programming Guide. See also Warning/Alarm 22 in FC300 Programming Guide. It is recommended to use Safe Stop terminal 37 as "safe stop alarm" or "warning".

Digital
Inputs

Par. Group 5-30 Digital Outputs: Because of the high variance how to programm the digital outputs for all kind of status signals, this is not part of this sheet.
But because of the importance of the mechanical brake control the digital output and relay for the mechanical brake control are described below.
Use one of the digital outputs 27 or 29 or one of the relays for mechanical brake control. These functions are in Par. 5-30, 5-31 and 5-40.
Do not use any other function than Hoist Mech. Brake for controlling the mechanical brake of the motor!

Digital
Outputs

no yes

4‘ Speed Closed Loop and 24V HTL |

encoder used on terminal 32/33?

Par. 5-70 Term 32/33 Pulses Per
Revolution [Set PPR from the
connected 24V encoder]

Par. 5-71 Term 32/33 Encoder
Direction [clockwise]
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Analog

In/Out

Speed PID Controller

Special Functions

Incremental Encoder

Interface

Par. Group 6-xx Analog In/Out: Because of the high variance how to use the analog i/O's for the different needs it is not part of this sheet. Both analog Inputs terminals 53 and 54 can select
either voltage (-10 to 10V) or current (0/4-20mA). Remove power to the frequency converter before changing switch positions. Set switches A53 and A54 to select the signal type. U selects
voltage, I selects current. The switches are accessible when the LCP has been removed. Note that some option cards available for the unit may cover these switches and must be removed to

change switch settings. Always remove power to the unit before removing option cards.
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no

yes

Speed Closed Loop I

—

Par. 7-00 Speed PID Feedback Source
[Select where the encoder is

connected]

Par. 7-02 Speed PID Proportional Gain
[Start with factory setting and increase
the value in small steps]

Par. 7-03 Speed PID Integral Time
[Start with factory setting and decrease

no

—

the value in small steps]

Par. 7-04 Speed PID Differentiation
Time [0]

Par. 7-08 Speed PID Feed Forward
Factor [normally 0%. Increase the value
if necessary for higher dynamic
performance of the speed controller]

Par. 14-10 Mains Failure
<<Coasting>> [3]

| Par. 14-24 Trip Delay At Current Limit
[1s]

| Par. 14-25 Trip Delay At Torque Limit
[1s]

| Par. 14-26 Trip Delay At Inverter Fault
[1s]

yes

Speed Closed Loop I

no

y
[ Par. 14-35 Stall Protection [Enabled] |

Par. 14-89 Option Detection
<<Protect Option Configuration>> [0]

yes

[ 5V TTL encoder used with MCB102 0—|

v

| Par. 17-10 Signal Type
<<RS422 (5V TTL)>> [1]

| Par. 17-11 Resolution (PPR)
[PPR of encoder on MCB102]

| Par. 17-60 Feedback Direction
[clockwise]

Par. 17-61 Feedback Signal Mointoring
<<Trip>> [2]

| Finish
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