6505

SERIES

Application Notes






6508 Application Notes ]

650S Application Notes

Application advice is available through our Technical Support Department, who can also arrange for on-site assistance if required.

How to set up a 650S
All figures are extracted from DSELite v2.14
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CREATE A NEW CONFIGURATION

Using DSELite to generate a configuration file for the 650S product :

== DSE Lite
I EREEr T TR

| Eile | Edit “iew Comrand \Window  Help

q

15

New 4 | Template Help...
Open 4 Mew Dialog... Cirl+M
690P 3
e, 590P v
290 »
Close all 650y »
6505 14
520 3
Save all 5845y b
Export Database... 605 3
Irmport Database. .. 620 »
Print Setup... SFD ’
HYAC 3
650G 4
Exit

DEFAULTZ.635

| MACROZ_2.655
MACROZ 2 655
MACRO4_2 655
MACROS_2 655

EXTRACT AND CREATE A CONFIGURATION

Open the “default2.65S” configuration .

Connect your laptop to a 650S drive.

Extract the drive configuration.

Use the Motor Wizard to set up your application.



MOTOR WIZARD

> DSE Lite - T655v2_1
REH = QB2 E

i File

Parameg

T

Import

Select all

Paste Time
Config. Info
Project Info
Insert Sheet
Delete Sheet
Delete Form
Edi

< Motor Wizard

Edit | ¥iew Command

When you create a configuration, the first thing is to select a motor.
Using the Motor Wizard Tool, you can :

e Select a motor which is already included in the motor data base,
e clone an existing motor of the actual data base,

create a new motor by filling in the set of parameters that are asked by the tool.
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Compare to the set of parameters needed to describe a motor in ‘Sv motor data 1 & 2’ blocks ( page 2 ) of the configuration, the
number of parameters needed is quite important and some of them can be ignored for a 650S configuration.

This section explains the parameters that have to be correctly set for declaring a new PMAC motor and describes windows of the

motor wizard.
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Motor description

Creating a new motor needs to fill in the table below.

Parameters marked with a Q needed to be filled in. For some of them, the value is the same as an existing parameter (for example,

Permanent current at standstill[ A] = Permanent current ( low speed)).

Others parameters can keep the default value given by the tool.

=
Constructions
Atmospheres
= Model name
Mator manufacturer
Construction details
Atmosphere bype
Taimum input voltage [v]
Thermal protection
Maximum speed [rpm]
aximurm current [Arms)]
Permanent current {low speed) [A]
Permanent torque (low speed) [Mm]
Low Speed walue [rpm]
Murmber of poles
Back EMF [/1000rpm]
Resiskance [Chms]
Ditect inductance [mH]

Quadrature inductance [mH]
Inductance [mH]

Current phase shift [deq]

Maxc Current phase shift [deg]
Torque (max current) [Mm]
Torque constant [Mm/a)

Current constant [A/Nm3]
Rokor inertia [1

Inertia units

Base speed [rpm)

Permanent current at standstill [A]
Copper Thermal time constant [s]
Main power supply 1 voltage [V]
Main power supply 2 voltage [V]
Main power supply 3 voltage [¥]
Current under MPS 1 voltage [A]
Current under MPS 2 voltage [4]
Current under MPS 3 voltage [A]

Axe
standard
MNx110EAT-2
S50 PARVEX
Axe
standard
230

False

4000

279

0,70

0.45

10

10

42.3

44,60

53.20

26.60
53.20
5.00
10.00
1.72
0.6440
-0.0057
0.0130
2

1]

0.56
26.50

=

e

Parameter Comment
Ilode] natne Informatmee
Tulotor marnufacturer Indormatree
Construction details @ Aoe-spindle-torgue
& tmosphere type Informatmve
Ilacaranrn gt voltage[V] Informatree
Thermal protection Informatrve
Iazaranrn speed[rprm] @ Ivlotor mecharocal maxspeed i BPI
Tulacarantn current{ & (mms)] @ Dladmum ourrent in Arws
Permanent current § lowr speed) @ Perrnanent { nominal ) cwrrent in Lrras
Permanent torgue { low speed) @ Penmanent { nominal Morgue in Nm
Low Speed value[rpim] 101 Eeep defanlt value )
Nurnber of poles @ HMNumber of motor poles
Back ENF [V 000rpm] @ In Vrmsf000EFL] | line to line )
Fesistance [Ohros] @ In Ohms { line to line )
Direct mductance [mH] Mot used
Cuadrature inductance [aH] Mot used
Inductance [mH] @ InH {hne to line )
Chrrent phase shift[deg] @ Ifvalue not known: O
IWlaz Crurrent phase shuft[deg] @ Ifvalue not known: O
Torguelrna current )[Hm] @ Dladmum Torgue in Hm
Torgue constant [Mrlk] @ Towme constant in Nr/&rras (@ Permanent Tovoque(low speed) |
Perrnanent current(low speed) )

Crurrent constant (&8 m™3] 01 Eeep defanlt wvalue )
Rotor inertial] @| Fotor Inertia value
Inertia umts @ Inertia Umts { O=kgm® or 1=kgom® or 2=gm® )
Base speed[tpim] Hot used
Permanent current at standstill[&] |  @| = Permanent carzent § low speed )
Copper thenmal tire constant[s] @ Thermal tume constant of the motor in s
Ilamn poweer supply 1 voltage [W] Informatme — not used
Ilamn povweer suppby 2 voltage [W] Informatme — not used
Ilamn poweer supphy 3 voltage [W] Informatme — not used
Crrent under WIPS1 woltage [&] @ = Penmanent current | low speed )
Chrrent under W52 woltage [&] @ = Penmanent current { low speed )

Current under MPS3 voltage[ 2] @ = Penmanent current { low speed )




Speed at MPS 1 voltage [rpm]
Speed at MPS 2 voltage [rpm]
Speed at MPS 3 voltage [rpm]
Torque under MPS 1 voltage [Nm]
Torque under MPS 2 voltage [Nm]
Torque under MPS 3 voltage [Nm]

0.38
0.38
0.38
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Epeed at MPEL voltage[tpm] ) = Maximum speed [tpm]
2peed at MP31 voltage[rpm] & = Maximum speed [tpm]
peed at MP31 voltage[rpm] ) = Mlaximum speed [rpm]
M mpsl Informative —not used
M mpsd Informative —not used
M mps3 Informative —not used
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Application description

Next window is also a list of parameters. Two of them can be changed to adapt the settings of the main loops to your application :

Load inertia [ka.m2]
Resistant korque [Mm]

Pt Frequency [KHz)

Bandwidth Tvpe

s

Load inertia: Enter the estimated load inertia. The parameter
¢ Inertia ratio “ gives you the load inertia/motor inertia ratio.
For a standard application a value between 0 to 10 is possible.

0.000039 .
In a first approach, it is better to under-evaluate the load

0045000 inertia. This parameter will be used to calculate the speed loop
gain.

: Resistant torque: do not modify this value

Mediurn Bandwidth Type: You can select low — Medium — High

Medium value provides a correct speed loop setting for most
of the applications.

If your inertia ratio is bigger than 10, select a low value



Parameters Extracted
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The next window is a list of parameters. Some of them will overwrite existing parameters into the configuration blocks of your

application.

Others are given as information

Function Block IName

Parameter names

___1 These 2 set of parateters ( SFEED LOOP and 3V
/| MOTOR CTEL1 ) overwrite existing parameters if you

/ click on Finish button.

Parameters of 3V MOTOER CTEL] are mainly motor
dependant.

These 2 set of parameters ( EEFEEENCE EAME and TOEQUE
LIMIT ) are informative.

Time values are minimum value that can be set up .

Torque values are maximum value that can be set up.
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CONFIGURATION FILE

SV MOTORCTRL 1
ENABLE STARTUP

Must be set to TRUE if you want to run the motor at low speed with torque capabilities.

This parameter can be used at FALSE if you have an application where you never need to run at low speed and your application just
need to run the motor in a speed mode control. If you try to run the motor at low speed, you can have erratic and strange motions.

STARTUP TIME

To set up if ENABLE STARTUP = TRUE

The default value of 0.5s is well adapted for most of the motors. This is the time to install the current (STARTUP CURRENT value)
in the motor.

Changing this value depends on your application.

Higher is your load inertia, higher must be this value.

STARTUP CURRENT

To set up if ENABLE STARTUP = TRUE

This parameter is used to set up the level of current in the motor phases when the drive is at a speed lower than the SPEED STARTUP
(if ENABLE STARTUP = TRUE).

A value of 10% is equivalent to allow a maximum of 10% of the torque on the motor shaft. If you apply a resistant torque higher than
this value, the motor stops.

STARTUP SPEED

To set up if ENABLE STARTUP = TRUE

The default value of 5% is well adapted for most of the motors. That must remain an absolute value of the maximum motor speed.
For example, for a 400V, 3000RPM motor, 5% represents 1SO0RPM.
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This value must be adapted depending on the speed application. For example with the same motor, if your speed application is
1500RPM (representing a 100% speed setpoint), then the SPEED STARTUP must be changed to 10% (150RPM compare to
1500RPM)’

For some slow motors, this value can be increased to 10 or 15%.

Pl GAIN

This parameter is motor dependant and must be calculated using the wizard tool.

SPEED LOOP
SPEED PROP GAIN:

This parameter is motor and load dependant.

The motor wizard helps you to set up this parameter.

You have to provide an estimation of your load inertia to get a correct calculation.

The default value for the ratio load inertia over motor inertia is 3, you can change it in the wizard itself .

If the ratio load inertia/motor inertia becomes too high (typically > 10) , the wizard generally over-evaluates the speed loop bandwidth
and can generates GAIN and INT TIME that are false. In that case can appear as instability. Reducing the gain is the only solution.

REFERENCE
MAX SPEED

This parameter describes the 100% speed setpoint of your application. Its maximum value is the max motor speed, but you can
decrease the value to your need. Don’t forget to also adapt the SPEED STARTUP parameter of the SV MOTOR CTRL1 Block.

Sv Motor Data 1 & 2
MAX SPEED

This parameter describes the nominal motor speed. This is typically appearing on the motor nameplate and associated to an input AC
voltage.

If you are using a 230V drive with a 400V motor, keep the value associated to the 400V in this parameter.
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