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C2000 Drive IM with FOC Sensorless

Devices and tools:
Inverter: VFDOO7C43A, 1PCS (Firmware V9.019 D12201)

IM motor: 3-Phase, 380V, 0.75kW, 1PCS (Induction motor-TECO)

Operation Steps:
1. Set 00-02=9(50Hz) or 10(60Hz) to go back factory setting.

2. Set the following parameters based on IM motor you are using:

Parameters Definition Value
01-00 Induction motor max frequency (Hz) 50.00
01-01 Induction motor rated frequency (Hz) 50.00
01-02 Induction motor rated voltage (V) 380.0
05-01 Induction motor rated current (A) 2.13
05-02 Induction motor rated power (kW) 0.75
05-03 Induction motor rated speed (rpm) 1395
05-04 Induction motor pole numbers 4

3. Set 05-00=6 named IM flux curve dynamic tuning and press thel RUN Jkey for getting parameters

05-05 ~ 05-09 and weak flux parameters for sensorless.
Please be noticed that motor will run in 05-00=6 auto-tuning method under empty load.

4. Please check the following parameters after IM flux curve dynamic tuning.
05-05 IM No-load current, 05-06 IM Stator resistance, 05-07 IM Rotor resistance,

05-08 IM Lm, 05-09 IM Lx.
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5. Set 05-00=12, to begin IM motor inertia auto-tuning
® Set 00-10=2, Torque mode;
® Set 00-13=2, TQC sensorless mode;
® Set 05-00=12, press [RUN] key to operate inertia estimation.
[

Repeat to set 05-00=12 for operating inertia estimation until 11-01 is stable.

6. Change to FOC sensorless mode after we finish inertia auto-tuning.

® Set 00-10=0, Speed mode.
® Set 00-11=5, FOC sensorless mode.
7. Set ASR parameters based on the practical situation. @
® Please set 11-03 11-04 11-05 if we set 11-00=1 and finish the system inertia auto-tuning.
® Please set 11-06 to 11-11 if we set 11-00=0 which it doesn't need the system inertia
auto-tuning.

8. How to set other special parameters.

- Default

Pr. no Definition
value

10-24 ASR control at TQC sensorless 0
(Bit 0) 0: use Plas ASR; 1:use P asASR.
10-24 DC brake when executing zero torque command 0
(Bit11) | 0: ON; 1: OFF
10-24 Direction limitation at TQC sensorless 0

(Bit 15) | 0: Open the direction limitation;  1: Close limitation.

FOC bandwidth of speed observer. (Hz)

Setting higher of this value can decrease the speed
10-25 _ o _ 40
response time, but it will create more noise

interference.

FOC Minimum Stator Frequency
10-26 Setting the minimum stator frequency in case the 2

frequency command or limitation is too low.

FOC Low-pass Filter Time Constant (ms)

When the motor can’t be activated during the
10-27 _ . 50
high-speed operation, please decrease the value of

this parameter.
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Note
11-00 - system control 

11-03 ASR low bandwidth

11-04 hi-bandwidth

11-05 zero-speed



11-01 PU of system inertia



11-06 11-11


FOC gain of excitation current rise time (ms)
10-28 When the drive’s action time is too long at torque 100

mode, please decrease the value of this parameter.

Attentions:

A. Do we must use the 05-00=6 method to auto-tune the motor parameters?
This measure (05-00=6) can include the weakness flux parameter auto-tuning for sensorless
compared with Pr05-00=1. They all require empty load.
® If we don't need the weakness flux parameter auto-tuning, we can set Pr05-00=L1. If there
Is no weakness flux parameter auto-tuning, FOC sensorless is OK when your frequency
is under rated. But TQC sensorless is not very OK when your torque command is low.
® If the motor can't be separated from the load, we can set Pr05-00=2(static tuning).
Pr..05:05 must be input before we set Pr05-00=2 for static auto-tuning. This method will
hal%j
tuned very precisely under this method.

he same weakness like Pr05-00=1. Besides, the motor parameters also can’t be

B. Is inertia Auto-tuning optional or mandatory?
This measure (05-00=12) is only available for FOC/TQC sensorless control mode, and make
sure the motor parameters (No_load current, Rs, Rr, Lm, Lx) are set before we begin to
inertia estimation. Inertia auto-tuning is for enhancing the output torque and ASR regulation
ability against the variable loading inertia. So, it is optional not mandatory.

Sometimes, if your loading situation is variable, we suggest you take it.

C. What is the essence of the Pr10-26 function?
The Pr10-26 is for minimum stator frequency. E.g. If 10-26=10, 01-00=50HZ, the minimum
stator frequency is 01-00*10-26/100=5HZ, so when you frequency limitation is less than 5HZ,
the output frequency will be 5HZ at least not follow your command totally.
It is not good for setting Pr10-26 too high or too low since the MRAS has one stable range for
operation successfully. Hence, we suggest please keep the default setting from
Pr10-25~Pr10-28.

D. What happen if we set frequency command is 0 under FOC Sensorless for IM?
Compared with FOC+PG, FOC Sensorless can’t cover too low frequency command,
especially OHZ. When the frequency is too low, we must refer to the Pr01-34 namely that
FOC Sensorless can abide by Pr01-34.
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Note
no-load current


fout

01-34=0
stop output

stop waiting for output OHz operation
(DC brake)

From this question, we can understand Sensorless Vector for IM in Delta is based on MRAS
which requires not too low output frequency. So if you can, please ensure the application is
above 3HZ frequency command. If the frequency is too low, the control performance can’t be

ensured, and this is why Pr01-34 is working for FOC Sensorless.

E. If we need PG card in the TQC sensorless commissioning process?

We don’t need PG card and encoder including the motor parameters auto-tuning.

‘{\ Global
-7 Solution Center

Product Solutions Announcement -4 -



