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OPERATION

3.1.2 Power on

Before switching power on, check the following:

* Installation check

Make sure that the inverter is installed correctly in a correct place. (Refer to page 7.)

* Wiring check
Make sure that the main and control circuits are wired correctly.
Make sure that the options and peripheral devices are selected and connected correctly.
(Refer to page 9.)

» Switch power on.

Power-on is complete when the POWER lamp is lit correctly and the operation panel (FR-DUO04) displays
correct data.

3.1.3 Parameter check

The inverter is designed to perform simple variable-speed operation with the factory settings of the
parameters. Set the necessary parameters according to the load and operation specifications. Use the
operation panel (FR-DU0O4) to set, change and confirm the parameter values. For full information on the
parameters, refer to "CHAPTER 4 PARAMETERS" (page 57).

(1) Operation panel (FR-DU04)

With the operation panel (FR-DUO04), you can set the running frequency, monitor the operation command
display, set parameters, display an error, and copy parameters.

1) Names and functions of the operation panel (FR-DU04)

— Unit indication
/ - Hz (frequency)
Displ * A (current)
o) s — AR AR ¥ votage)
41— Operation status indication
REV FWD
[MODE] key — —— [Operation command] keys
+ [REV] (reverse rotation) key
+ [FWD] (forward rotation) key
[SET] key [STOP/RESET] key
Key Description
[MODE] key You can select the operation mode or setting mode.
[SET] key You can determine the frequency and parameter setting.
[UP/DOWN] key * Used to increase or decrease the running frequency consecutively. Hold down this key to change the
(® @ key) frequency.
Y * Press this key in the setting mode to change the parameter setting consecutively.

[REV] key Used to give a reverse rotation command.
[FWD] key Used to give a forward rotation command.

* Used to stop operation.

TOP/RESET] k . . . . ) . .

[STOP/RESET] key * Used to reset the inverter when its output is stopped by the protective function activated (major fault).
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OPERATION
2) Monitor display changed by pressing the [MODE] key

®Monitoring mode ®Frequency setting mode (Note) ®Parameter setting mode ®QOperation mode

®Help mode
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Note: The frequency setting mode is displayed only in the PU operation mode.

(2) Key operation

1) Monitoring mode
* Operation command indications in the monitoring mode
EXT is lit to indicate external operation.
PU is lit to indicate PU operation.
Both EXT and PU are lit to indicate PU/external combined operation mode.
* The monitor display can also be changed during operation.

®Alarm monitor

®Frequency monitor ® Current monitor ®\/oltage monitor
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To 2) Frequency setting mode (Note 3)

Note: 1. Hold down the [SET] key marked *1 for more than 1.5 seconds to change the current monitor to
the power-on monitor.

2. Hold down the [SET] key marked *2 for more than 1.5 seconds to display four errors including the
most recent one.

3. Shifts to the parameter setting mode when in the external operation mode.

2) Frequency setting mode
* Used to set the running frequency in the PU operation mode.

To frequency monitor

MODE

®Set frequency change ®Set frequency write

”\“ im0 \HM
\u H‘H Uw . “' : l' l' l. l'
I
WWW WWWMWWWWH WWWWWWWW” WWWWMWWW

Press @ @ to change the set frequency.
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cosig © Jecocy

To 3) Parameter setting mode
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OPERATION

3) Parameter setting mode
* A parameter value may either be set by updating its parameter number or setting the value digit-by-digit
using the [UP/DOWN] key.
* To write the setting, change it and press the [SET] key 1.5 seconds.
Set "0" or "4" (factory setting) in Pr. 79 "operation mode selection" or select the PU operation mode.

Flicker

®Parameter number change A T

®Setting change ®Setting write

"
@

to change the parameter number.

Press

A

ress (1) (&)

to change the setting.

ittt ll
HW\“
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111yEt)

SET

@ @ Simultaneous input

®hanging the parameter number
Most significant digit flickers
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Middle digit flickers Least significant digit flickers
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To 4) Operation mode

4) Operation mode

®External operation ®PU operation ®PU jog operation
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To 5) Help mode

5) Help mode

®Alarm history ®Alarm history ®Parameter clear ®All clear ®User clear ®Software version
il \ “HHWH @ clear @ @ @ @ read
[ [} | c ~ ) ~ Do T I I el gl N I ¥ = Z ~
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To 1) Monitoring mode
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OPERATION

* Alarm history
Four past alarms can be displayed with the [UP/DOWN] key.
("." is appended to the most recent alarm.)

E.HIS — Shows an alarm. (When no alarm exists, E._ _0 is displayed.)
SET
Alarm display — Frequency at alarm occurrence is displayed.

* Alarm history clear
Clears all alarm history.
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* Parameter clear
Initialises the parameter values to the factory settings. The calibration values are not initialized.
(Parameter values are not cleared by setting "1" in Pr. 77 "parameter write disable selection).)
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* All clear

Initialises the parameter values and calibration values to the factory settings.
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Cancel

* User clear
Initialises the user-set parameters.
The other parameters are initialized to the factory settings.
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OPERATION

6) Copy mode
By using the operation panel (FR-DUO04), the parameter values can be copied to another inverter (only the
FR-A500 series).
1) Operation procedure
After reading the parameter values from the copy source inverter, connect the operation panel to the
copy destination inverter, and write the parameter values.
After writing the parameters to the inverter of copy destination, always reset the inverter, e.g. switch
power off once, before starting operation.
®Parameter setting mode
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Press for Press for Press for

SET (Note 1) SET (Note 1) SET (Note 1)
1.5 sec. 1.5 sec. 1.5 sec.
- ™~ i' i @ w "~ 'i il @ ™ -i’ il
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P UL G rou g LU g
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b REV |l FwD @ b REV | lll FwD @ Al REV |l FWD
®Parameter read ®Parameter write ®Parameter verify

After writing the parameters,
always reset the inverter before
operation.

Connect to copy destination inverter.

Note: 1. While the copy function is being activated, the monitor display flickers. The display returns to the
lit-up state on completion of the copy function.
2. If aread error occurs during parameter read, "read error (E.rE1)" is displayed.

If a write error occurs during parameter write, "write error (E.rE2)" is displayed.

4. If a data discrepancy occurs during parameter verify, the corresponding parameter number and
"verify error (E.rE3)" are displayed alternately. If the direct frequency setting or jog frequency
setting is discrepant, "verify error (E.rE3)" flickers. To ignore this display and continue verify,
press the [SET] key.

5. When the copy destination inverter is not the FR-A500 series, "model error (E.rE4)" is displayed.

w

Reference: It is recommended to read the parameter values after completion of parameter setting.
By writing the parameter values from the operation panel fitted to a new inverter after inverter
replacement, parameter setup can be completed.
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OPERATION

(3) Parameter setting check

We recommend the following parameters to be set by the user.
Set them according to the operation specifications, load, etc. (Refer to page 57.)

Parameter o
Number Name Application
1 Maximum frequenc . - .
— 9 Y Used to set the maximum and minimum output frequencies.
2 Minimum frequency
7 Acceleration time
8 Deceleration time
44 Second acceleration/deceleration
time ) L
— t t th leration an leration times.
75 Second deceleration ime Used to set the acceleration and deceleratio es
Third acceleration/deceleration
110 .
time
111 Third deceleration time
9 Electronic thermal O/L relay Used to set the current of the electronic overcurrent protection to protect
the motor from overheat.
. Used to select the optimum output characteristics which match the
14 Load pattern selection S .
application and load characteristics.
. Used to set the thermal characteristics of the electronic overcurrent
71 Applied motor . .
protection according to the motor used.
73 0-5V/0-10V selection Used to sel_ect the specifications of.the frequency settl_ng S|g_nal entered
across terminal 2-5 to perform operation with the voltage input signal.
900 FM terminal calibration . .
- — Used to calibrate the meters connected across terminals FM-SD and AM-5.
901 AM terminal calibration
902 Frequency setting voltage bias
903 Frequency setting voltage gain Used to set the magnitude (slope) of the output frequency relative to the
904 Frequency setting current bias frequency setting signal (0 to 5V, 0 to 10V or 4 to 20mA DC) as desired.
905 Frequency setting current gain
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3.2 Operation

3.2.1 Pre-operation checks

Before starting operation, check the following:

» Safety
Perform test operation after making sure that safety is ensured if the machine should become out of
control.

* Machine
Make sure that the machine is free of damage.

» Parameters
Set the parameter values to match the operating machine system environment.

¢ Test operation
Perform test operation and make sure that the machine operates safely under light load at a low frequency.
After that, start operation.
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OPERATION

3.2.2 External operation mode (Operation using external input signals)

(1) Operation at 60Hz

Step Description Image
Power-on - Operation mode check
Switch power on and make sure that the operation command o
1 indication "EXT" is lit. ‘@
(If it is not lit, switch to the external operation mode.) oon.
Start
Turn on the start switch (STF or STR).
The operation status indication "FWD" or "REV" flickers. Fortard
gy
2 Note: The motor does not start if both the forward and reverse f '
rotation switches are turned on. ‘-7'5"'-’ i
If both switches are turned on during operation, the motor
decelerates to a stop.
Acceleration — Constant speed .
Slowly turn the potentiometer (frequency setting potentiometer) full éﬁwa
3 clockwise. Y=
The frequency shown on the display increases gradually to 60.00Hz.
Deceleration .
Slowly turn the potentiometer (frequency setting potentiometer) full @e
4 counterclockwise. Q=
The frequency shown on the display decreases gradually to 0.00Hz.
The motor stops running.
StOp Forward
Turn off the start switch (STF or STR). '§°” Reverse
] \\rotation
5 @1 »
OFF

(2) External jog operation

Keep the start switch (STF or STR) on to perform operation, and switch it off to stop.
1) Set Pr. 15 "jog frequency" and Pr. 16 "jog acceleration/deceleration".
2) Select the external operation mode.

3) Switch on the jog signal. Keep the start switch (STF or STR) on to perform operation.
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3.2.3 PU operation mode

(Operation using the operation panel (FR-DUO04))

(1) Operation at 60Hz

While the motor is running, repeat the following steps 2 and 3 to vary the speed:

Step

Description

Image

Power-on - Operation mode check

Switch power on and make sure that the operation command
indication "PU" is lit.

(If it is not lit, switch to the PU operation mode.)

FROUS || e e
lolic}
A

ow

bl fifell )
®l=ev ] Blewo]

Running frequency setting

Set the running frequency to 60Hz.

First, press the [MODE] key to select the frequency setting mode.
Then, press the [UP/DOWN] key to change the setting, and press
the [SET] key to write the frequency.

Start

Press the [FWD] or [REV] key.

The motor starts running. The monitoring mode is automatically
selected and the output frequency is displayed.

[FRADOUGE || esormot e

60005

e follil]
Dlrev]CFwo ]

Stop
Press the [STOP] key.
The motor is decelerated to a stop.

=l
LLLrLd

(2) PU jog operation

Hold down the [FWD] or [REV] key to perform operation, and release it to stop.

1) Set Pr. 15 "jog frequency" and Pr. 16 "jog acceleration/deceleration".

2) Select the PU jog operation mode.

3) Hold down the [FWD] or [REV] key to perform operation.
(If the motor remains stopped, check Pr. 13 "starting frequency". The motor will not start if its setting is
lower than the starting frequency.)
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3.2.4 Combined operation mode
(Operation using the external input signals and PU)

When entering the start signal from outside the inverter and setting the running frequency from the PU
(Pr. 79 =3)
The external frequency setting signals and the PU's FWD, REV and STOP keys are not accepted.

Step Description Image
Power-on
Switch power on.

Operation mode selection
Set "3" in Pr. 79 "operation mode selection”.

5 The combined operation mode is selected and the operation status D.00)
indication "EXT" and "PU" are lit. e
Start
Turn on the start switch (STF or STR). Forward
rolatlonReverSe
3 Note: The motor does not start if both the forward and reverse Y @um‘aﬂm
rotation switches are turned on. If both switches are ON =

g

turned on during operation, the motor decelerates (when Tl
Pr. 250 = "9999") to a stop.

Running frequency setting
Using the parameter unit, set the running frequency to 60Hz.
The operation command indication "REV" or "FWD" is lit.
* Select the frequency setting mode and make step setting. @
4 \
Note: Step setting is the way of changing the frequency
consecutively by pressing the [UP/DOWN] key.
Hold down the [UP/DOWN] key to change the frequency.

<Step setting>

Stop
Turn off the start switch (STF or STR).
The motor stops running. 0058

O
il rev [l Fwo
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CHAPTER 4
PARAMETERS

This chapter explains the "parameters” of this product.
Always read the instructions before using the equipment.

4.1 Parameter LiSt ... 57
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Note: By making parameter settings, you can change the functions of contact input
terminals RL, RM, RH, RT, AU, JOG, CS and open collector output terminals
RUN, SU, IPF, OL, FU. Therefore, signal names corresponding to the functions
are used in the description of this chapter (except in the wiring examples). Note
that they are not terminal names.
Note: The settings in brackets refer to the “EC” version default settings.
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4.1 Parameter List

PARAMETERS

Minimum . Refer
Ft:g]: P;LanT:etfr Name Setting Range Setting F;éogj;;t;né; To .
Increments Page:
0 Torque boost (Note 1) 0 to 30% 0.1% 6%/(?:2]:22))/ 2% 63
1 Maximum frequency 0 to 120Hz 0.01Hz 120Hz 64
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 64
® 3 Base frequency 0 to 400Hz 0.01Hz 60Hz (50Hz0 65
8=} 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 66
§ 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 66
_; 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 66
[%]
& 7 Acceleration time Ootct)ogsgg SS/ g 3 1s£ ?Nsoltl: 65) 67
L 0to 3600 s/ 0.1s/ 5s/15s
8 Deceleration time 010360 s 001s (Note 6) 67
9 Electronic thermal O/L relay 0 to 500A 0.01A Rated output 68
current
10 DC injection brake operation frequency 0 to 120Hz, 9999 0.01Hz 3Hz 69
11 DC injection brake operation time 0to 10 s, 8888 0.1s 05s 69
12 DC injection brake voltage 0 to 30% 0.1% 4%I2% (Note 6) 69
13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 70
14 Load pattern selection (Note 1) 0to5 1 0 70
15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 71
. L 0to 3600 s/ 0.1s/
16 Jog acceleration/deceleration time 010360 s 001s 05s 71
17 MRS input selection 0,2 1 0 72
18 High-speed maximum frequency 120 to 400Hz 0.01Hz 120Hz 72
19 Base frequency voltage (Note 1) 0 to 1000V, 8888, 9999 0.1V 9999 [B888[] 72
éw 20 Acceleration/deceleration reference 1 to 400Hz 0.01Hz 60Hz (BOHz0] 72
2 frequency
g 21 AcceIeration/deceleration time 01 1 0 72
- increments
'% 22 Stall prevention operation level 0 to 200%, 9999 0.1% 150% 73
’%}_ 23 Stall prevention operation level at double 0 to 200%, 9999 0.1% 9999 73
S speed
g 24 Multi-speed setting (speed 4) 0 to 400Hz, 9999 0.01Hz 9999 74
S 25 Multi-speed setting (speed 5) 0 to 400Hz, 9999 0.01Hz 9999 74
7] 26 Multi-speed setting (speed 6) 0 to 400Hz, 9999 0.01Hz 9999 74
27 Multi-speed setting (speed 7) 0 to 400Hz, 9999 0.01Hz 9999 74
28 Multi-speed input compensation 0,1 1 0 74
29 Acceleration/deceleration pattern 0,1,2,3 1 0 75
30 Regenerative function selection 0,1,2 1 0 76
31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 77
32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 77
33 Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 77
34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 77
35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 77
36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 77
37 Speed display 0,1 to 9998 1 0 78
! 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 79
§.§ § 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 79
8 5] § 43 Output frequency detection for reverse 0 to 400Hz. 9999 0.01Hz 9999 79
- rotation ' )
44 Second acceleration/deceleration time 010 3600 s/ 0.1s/0.01s 5s 80
0to 360 s
_g 45 Second deceleration time Oto 360(;;/909t0 360, 0.1s/0.01s 9999 80
§ 46 Second torque boost (Note 1) 0 to 30%, 9999 0.1% 9999 80
:é 47 Second V/F (base frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 80
§ 48 Second stall prevention operation current 0 to 200% 0.1% 150% 80
%] 49 Second stall prevention operation 0 to 400Hz, 9999 001 0 80
frequency
50 Second output frequency detection 0 to 400Hz 0.01Hz 30Hz 81
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Minimum . Refer
lec?r? PzLanr:‘nbeetrer Name Setting Range Setting F;:éogj;;t:]né; To .
Increments Page:
2] 52 DU/PU main display data selection 0t020, Zi’og?” 24,25, 1 0 82
o
§ 53 PU level display data selection 0to3,5t014,17,18 1 1 82
p=}
é 54 FM terminal function selection 1 th:‘S,ls&tc;lM, 1 1 82
.g 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz [B50Hz0) 84
56 Current monitoring reference 0 to 500A 0.01A Rated output current 84
't% % g 57 Restart coasting time 0,0.1to 5 s, 9999 0.1s 9999 85
-3 58 Restart cushion time 0to60s 0.1s 10s 85
2 ‘g 59 Remote setting function selection 0,1,2 1 0 87
po=
60 Intelligent mode selection 0to8 1 0 88
61 Reference | for intelligent mode 0 to 500A, 9999 0.01A 9999 90
62 Ref. | for intelligent mode accel. 0 to 200%, 9999 0.1% 9999 90
63 Ref. | for intelligent mode decel. 0 to 200%, 9999 0.1% 9999 90
64 Starting frequency for elevator mode 0 to 10Hz, 9999 0.01Hz 9999 90
65 Retry selection 0to5 1 0 91
66 Stall.prevention operation level reduction 0 t0 400Hz 0.01Hz 60Hz [BOHzL] 92
@ starting frequency
-% 67 Number of retries at alarm occurrence 0t0 10,101 to 110 1 0 91
5 68 Retry waiting time 0to10s 0.1ls 1s 91
g 69 Retry count display erasure 0 0o 0 91
% 70 Special regenerative brake duty Oto 15(%)2?;018;) %/0% 0.1% 0% 92
& 71 Applied motor Oto8, 131018, 20, 23, 1 0 93
5 24
g_ 72 PWM frequency selection 0to 15 1 2 94
o 73 0-5V/0-10V selection 0to5,10t0 15 1 1 95
74 Filter time constant 0to8 1 1 96
75 Reset'selection/disconne.cted PU 0103, 14t0 17 1 14 %
detection/PU stop selection
76 Alarm code output selection 0,1,2, 3 1 0 98
77 Parameter write disable selection 0,1,2 1 0 99
78 Reverse rotation prevention selection 0,1, 1 0 100
79 Operation mode selection 0to 8 1 0 101
5 80 Motor capacity 0.4 to 55kW, 9999 0.01kW 9999 104
*E 81 Number of motor poles 2,4,6,12, 14, 16, 9999 1 9999 104
§ 82 Motor exciting current (Note 4) 0to, 9999 1 9999 105
% 83 Rated motor voltage 0 to 1000V 0.1V 200/400V (Note 2) 105
; 84 Rated motor frequency 50 to 120Hz 0.01Hz 60Hz [50Hz[O 105
2 89 Speed control gain 0 to 200.0% 0.1% 100% 111
-% 90 Motor constant (R1) (Note 4) 0 to, 9999 9999 105
=y 91 Motor constant (R2) (Note 4) 0 to, 9999 9999 105
E 92 Motor constant (L1) (Note 4) 0 to, 9999 9999 105
3 93 Motor constant (L2) (Note 4) 0 to, 9999 9999 105
§ 94 Motor constant (X) 0 to, 9999 9999 105
3 95 Online auto tuning selection 0,1 1 0 111
< 96 Auto tuning setting/status 0,1, 101 1 0 112
w 100 V/F1 (first frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 113
% 8 101 V/F1 (first frequency voltage) (Note 1) 0 to 1000V 0.1V 0 113
= '@ 102 V/F2 (second frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 113
E) % 103 V/F2 (second frequency voltage) (Note 1) 0 to 1000V 0.1V 0 113
E g 104 V/F3 (third frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 113
35 105 V/E3 (third frequency voltage) (Note 1) 0 to 1000V 0.1V 0 113
0 106 V/F4 (fourth frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 113
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PARAMETERS

Minimum . Refer
Func- | Parameter Name Setting Range Settin Factory Setting To
tion Number 9 9 9 [EC VersionO
Increments Page:
L
<, 107 V/F4 (fourth frequency voltage) 0 to 1000V 01V 0 113
> S (Note 1)
g2
é % 108 V/F5 (fifth frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 113
£
o C A
a5 109 VI/F5 (fifth frequency voltage) 0 to 1000V 0.1V 0 113
o (Note 1)
110 Third acceleration/deceleration time Oto 360%;/;;0 360, 0.1s/0.01s 9999 114

@ 111 Third deceleration time 01036005/010360s, | g5 01 9999 114

S 9999

2 112 Third torque boost (Note 1) 0 to 30.0%, 9999 0.1% 9999 114

5 113 Third V/F (base frequency) (Note 1) 0 to 400Hz, 9999 0.01Hz 9999 114

= 114 Third stall prevention operation current 0 to 200% 0.1% 150% 114

= - - -

115 Third stall prevention operation 0 t0 400Hz 0.01Hz 0 114
frequency
116 Third output frequency detection 0 to 400Hz, 9999 0.01Hz 9999 114

@ 117 Station number 0to 31 1 0 114

2 118 Communication speed 48, 96, 192 1 192 114

< 0, 1 (data length 8)

=] i !

2 119 Stop bit length/data length 10, 11 (data length 7) 1 1 114

'% 120 Parity check presence/absence 0,1,2 1 2 114

g 121 Number of communication retries 0to 10, 9999 1 1 114

g 122 Communication check time interval 0, 0.1t0999.8 s, 9999 0.1s 0 99990 114

g 123 Waiting time setting 0 to 150ms, 9999 1ms 9999 114

O 124 CR, LF presence/absence selection 0,1,2 1 1 114

128 PID action selection 10, 11, 20, 21 oo 10 124

- 129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% 124

g 130 PID integral time 0.1 to 3600 s, 9999 0.1s 1s 124

3 131 Upper limit 0 to 100%, 9999 0.1% 9999 124

g 132 Lower limit 0 to 100%, 9999 0.1% 9999 124

133 PID action set point for PU operation 0 to 100% 0.01% 0% 124
134 PID differential time 0.01 to 10.00 s, 9999 0.01s 9999 124
N Commercial power supply-inverter
—& = 135 switch-over sequence output terminal 0,1 1 0 131
332 selection
o 5 136 MC switch-over interlock time 0to 100.0s 0.1s 1.0s 131
§_ = 137 Start waiting time 0to 100.0 s 0.1s 05s 131
= o Commercial power supply-inverter
g % 138 switch-over selection at alarm 0,1 1 0 131
E 2 occurrence
3 139 Automatic inverter-commercial power 0 to 60.00Hz, 9999 0.01Hz 9999 131
supply switch-over frequency
140 Backlash acceleration stopping 0 t0 400Hz 0.01Hz 1.00Hz 134
frequency (Note 7)

< 141 Backlash acceleration stopping time 010360 s 01s 05s 134

g (Note 7)

> - -

8 142 Backlash deceleration stopping 0 t0 400Hz 0.01Hz 1.00Hz 134

frequency (Note 7)
143 Backlash deceleration stopping time 010360 s 01s 05s 134
(Note 7)

) 0,2,4,6,8, 10, 102

_Q : . - v ) g ’ v ’ ’

'(QQ 144 Speed setting switch-over 104, 106, 108, 110 1 4 134
Tg @ 148 Stall prevention level at OV input 0 to 200% 0.1% 150% 134
8 8
£
< 2 149 Stall prevention level at 10V input 0 to 200% 0.1% 200% 134
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Func- | Parameter Minimum Factory Setting Refer
tion Number Name Setting Range Setting [EC VersionDl To
Increments Page:
c 150 Output current detection level 0 to 200% 0.1% 150% 135
@ -% 151 Output current detection period Oto10s 0.1ls 0 135
8 % 152 Zero current detection level 0 to 200.0% 0.1% 5.0% 136
° 153 Zero current detection period Otols 0.01s 05s 136
154 VoItage. reductloq selection during stall 01 1 1 136
@ prevention operation
-% 155 RT activated condition 0,10 1 0 137
5 156 Stall prevention operation selection 0 to 31, 100 1 0 137
= 157 OL signal waiting time 0to 25s, 9999 0.1s 0 139
2 . . . 1to 3, 5to 14,
158 AM terminal function selection 17,18, 21 1 1 139
= ‘g 160 User group read selection 0,1, 10,11 1 0 140
po=
& 08) 162 Automatl.c restart . after instantaneous 01 1 0 140
78 o power failure selection
g2 . o
o % 8 163 First cushion time for restart 0to20s 0.1s O0s 140
gzl
=
% '% 8 164 First cushion voltage for restart 0 to 100% 0.1% 0% 140
<E - "
© 165 Restart stall prevention operation level 0 to 200% 0.1% 150% 140
= I 170 Watt-hour meter clear 0 oo 0 141
25
- E 171 Actual operation hour meter clear 0 oo 0 141
g 173 User group 1 registration 0 to 999 1 0 141
§ 174 User group 1 deletion 0 to 999, 9999 1 0 141
“’E 175 User group 2 registration 0 to 999 1 0 141
[}
4 176 User group 2 deletion 0 to 999, 9999 1 0 141
180 RL terminal function selection 0 to 99, 9999 1 0 141
" 181 RM terminal function selection 0 to 99, 9999 1 1 141
,E 182 RH terminal function selection 0 to 99, 9999 1 2 141
2 183 RT terminal function selection 0 to 99, 9999 1 3 141
“E 184 AU terminal function selection 0 to 99, 9999 1 4 141
é 185 JOG terminal function selection 0 to 99, 9999 1 5 141
S 186 CS terminal function selection 0 to 99, 9999 1 6 141
a 190 RUN terminal function selection 0 to 199, 9999 1 0 144
‘—; 191 SU terminal function selection 0 to 199, 9999 1 1 144
g 192 IPF terminal function selection 0 to 199, 9999 1 2 144
E 193 OL terminal function selection 0to 199, 9999 1 3 144
194 FU terminal function selection 0 to 199, 9999 1 4 144
195 ABC terminal function selection 0to 199, 9999 1 99 144
A_5
% gg 199 User's initial value setting 0 to 999, 9999 1 0 146
<~ >
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Minimum . Refer
- Func- | Parameter Name Setting Range Setting Factory Setting To
n tion Number [EC Versiond
. Increments Page:
El_.) 200 Progrgmmed operation minute/second 0, 2: Minute, §econd 1 0 147
S selection 1, 3: Hour, minute
(D) . N 1
o 0-2: Rotation direction 0
@ s 201 Program set 1 0-400, 9999: Frequency 0.1Hz 9999 147
- = 1to 10 . Minute or
c [ 0-99.59: Time 0
5 second
o = 1
- 0-2: Rotation direction 0
g 211 iogzg‘ set2 0-400, 9999: Frequency M?aigzor 9999 147
£ 0-99.59: Time 0
o second
g 1
a Program set 3 0-2: Rotation direction 0.1Hz 0
221 o1 t% " 0-400, 9999: Frequency | oo 2 9999 147
0-99.59: Time 0
second
231 Timer setting 0 to 99.59 0o 0 147
c 232 Multi-speed setting (speed 8) 0 to 400Hz, 9999 0.01Hz 9999 151
'% 233 Multi-speed setting (speed 9) 0 to 400Hz, 9999 0.01Hz 9999 151
Eg_ 234 Multi-speed setting (speed 10) 0 to 400Hz, 9999 0.01Hz 9999 151
_g 235 Multi-speed setting (speed 11) 0 to 400Hz, 9999 0.01Hz 9999 151
?é_ 236 Multi-speed setting (speed 12) 0 to 400Hz, 9999 0.01Hz 9999 151
@9 237 Multi-speed setting (speed 13) 0 to 400Hz, 9999 0.01Hz 9999 151
g 238 Multi-speed setting (speed 14) 0 to 400Hz, 9999 0.01Hz 9999 151
239 Multi-speed setting (speed 15) 0 to 400Hz, 9999 0.01Hz 9999 151
[%)
c
2 240 Soft-PWM setting 0,1 1 1 151
g
2
2 244 Cooling fan operation selection 0,1 1 0 151
(7]
c
2
85
T3 250 Stop selection 0to 100 s, 9999 0.1s 9999 152
g 2
n
Tg s 251 Output phase failure protection selection 0,1 1 1 153
% ‘§ 252 Override bias 0 to 200% 0.1% 50% 153
22 253 Override gain 0 to 200% 0.1% 150% 153
5 261 Power failure stop selection 0,1 1 0 154
§ 262 SS}tl;t:ttracted frequency at deceleration 0 to 20Hz 0.01Hz 3Hz 154
En' 263 Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz (50HzO 154
g 264 Power-failure deceleration time 1 0 to 3600/0 to 360 s 0.1s/0.01s 5s 154
>
= 265 Power-failure deceleration time 2 oto 3603;,%5 360, 0.1s/0.01s 9999 154
9] - —— -
% 266 Power-failure deceleration time switch- 0 to 400Hz 0.01Hz 60Hz [BOHzD 154
o over frequency
5 c
E=gel -On- igh-
S 3 270 Stop-on-contact/load tor‘que high-speed 01,23 1 0 156
TS5 frequency control selection
U) o—
- 271 High-speed setting maximum current 0 to 200% 0.1% 50% 157
O D
:’%’_5 = 272 Mid-speed setting minimum current 0 to 200% 0.1% 100% 157
T D C
E, i‘,’ 8 273 Current averaging range 0 to 400Hz, 9999 0.01Hz 9999 157
= 274 Current averaging filter constant 1 to 4000 1 16 157
£ 5 275 Stop-on-contact exciting current low- 0 to 1000%, 9999 1% 9999 (Note 5) 161
o g speed multiplying factor
Q
& S 276 Stop-on-contact PWM carrier frequency 0 to 15, 9999 1 9999 (Note 5) 161
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Minimum . Refer
Func- | Parameter Name Setting Range Settin Factory Setting To -
tion Number 9 9 9 [EC Version . n
Increments Page: i
278 Brake opening frequency (Note 3) 0 to 30Hz 0.01Hz 3Hz 164 o
" 279 Brake opening current (Note 3) 0 to 200% 0.1% 130% 164 &}
s 280 Brake opening current detection time 0t02s 01s 03s 164 e
g (Note 3) @
2 281 Brake operation time at start (Note 3) 0to5s 0.1s 0.3s 164 E
§ 282 Brake operation frequency (Note 3) 0 to 30Hz 0.01Hz 6Hz 164 o
“g’_ 283 Brake operation time at stop (Note 3) 0to5s 0.1s 0.3s 164
g - - - -
@ 284 Deceleration detection function selection 01 1 0 164
2 (Note 3)
g 285 Overspeed detection frequency 0 to 30Hz, 9999 0.01Hz 9999 164
286 Droop gain 0 to 100% 0.1% 0% 168
287 Droop filler constant 0.00to 1.00 s 0.01s 0.3s 168
0 900 FM terminal calibration oo oo oo 169
IS 901 AM terminal calibration 00 0o 0o 169
E 902 Frequency setting voltage bias 0 to 10V 0 to 60Hz 0.01Hz oV OHz 171
=]
= . . 1lto 60Hz
-§ 903 Frequency setting voltage gain 0to 10V 400HzZ 0.01Hz 5V BOHz0 171
_g 904 Frequency setting current bias 0to 20mA | 0to 60Hz 0.01Hz 4mA OHz 171
T . . 1to 60Hz
O
905 Frequency setting current gain 0 to 20mA 400Hz 0.01Hz 20mA BOHZL] 171
E=13] 990 Buzzer control 0,1 1 1 173
S c
T >
22
Note: 1. Indicates the parameter settings which are ignored when the advanced magnetic flux vector
control mode is selected.
2. The factory setting of the FR-A540 (400V class) is 400V.
3. Can be set when Pr. 80, Pr. 81 # 9999, Pr. 60 = 7 or 8.
4. Can be accessed when Pr. 80, Pr. 81 # 9999, Pr. 77 = 801.
5. Can be accessed when Pr. 270 =1 or 3, Pr. 80, Pr. 81 # 9999.
6. The setting depends on the inverter capacity.
7. Can be accessed when Pr. 29 = 3.
8. The half-tone screened parameters allow their settings to be changed during operation if O
(factory setting) has been set in Pr. 77. (Note that the Pr. 72 and Pr. 240 settings cannot be
changed during external operation.)
9. The setting depends on the inverter capacity: (0.4K)/(1.5K to 3.7K)/(5.5K, 7.5K)/(11K).
10. The setting depends on the inverter capacity: (0.4K to 1.5K)/(2.2K to 7.5K)/(11K or more).
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4.2 Parameter Function Details

PARAMETERS

Pr. 0 "torque boost" /— Related parameters

Pr. 46 "second torque boost" Pr. 19 "base frequency voltage"

. 3 "base frequency"

Pr. 112 "third torque boost" Pr. 80 "motor capacity"

Pr. 71 "applied motor"

You can compensate for a voltage drop in the low frequency

Pr. 81 "number of motor poles"
Pr. 180 to Pr. 186
(input terminal function selection)

range to improve motor torque reduction in the low speed range.
® Motor torque in the low-frequency range can be adjusted to the load to increase the starting motor torque.
® You can select any of the three different starting torque boosts by terminal switching.

Parameter Factory .

Number Settlng Settlng Range Remarks 100% ———————————————— ‘
0.4K, 0.75K 6% & !
1.5K to 3.7K 4% E |
0, = |
O [Ts5K, 75K 3% 010 30% o g |
11K or more 2% O !
46 9999 00 30%, 9999 | 9999: Function invalid | P9, Seting range |

112 9999 0 to 30%, 9999 9999: Function invalid | pr.112 ; R

0 Output frequency (Hz)  Base frequency
<Setting>

- Assuming that the base frequency voltage is 100%, set the OHz voltage in %.

* A large setting will cause the motor to overheat. The guideline for maximum value is about 10%.

- Pr. 46 is valid when the RT signal is on. Pr. 112 is valid when the X9 signal is on. Use any of Pr. 180 to
Pr. 186 to assign the terminal used to input the X9 signal.

Note: 1.

When using a constant-torque motor, change the setting of this parameter as follows:
0.4K, 0.75K...6%, 1.5K to 3.7k, 4%, 5.5K or more...2%
This parameter setting is ignored when Pr. 80 and Pr. 81 have been set to select the advanced
magnetic flux vector control mode.
When the Pr. 0 setting is either of the following values for 5.5K and 7.5K, it is automatically
changed when the Pr.71 setting is changed:
(1) When Pr. 0 setting is 3% (factory setting)
The Pr. 0 setting is changed to 2% automatically when the Pr. 71 setting is changed from
[general-purpose motor selection value (0, 2 to 8, 20, 23, 24)] to [constant-torque motor
selection value (1, 13 to 18)].
(2) When Pr. 0 setting is 2%
The Pr. 0 setting is changed to 3% (factory setting) automatically when the Pr. 71 setting is
changed from [constant-torque motor selection value (1, 13 to 18)] to [general-purpose motor
selection value (0, 2 to 8, 20, 23, 24)].
Increase the setting when the inverter-to-motor distance is long or motor torque in the low-speed
range is insufficient, for example. A too large setting may result in an overcurrent trip.
When the RT (X9) signal is on, the other second (third) functions such as second (third)
acceleration/deceleration time are also selected.
When terminal assignment is changed using Pr. 180 to Pr. 186 during use of the second or third
functions, the other functions may be affected. Check the functions of the corresponding
terminals before making setting.
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PARAMETERS

Pr. 1 "maximum frequency" Related parameters

Pr. 903 "frequency setting voltage gain"

Pr. 2 "minimum frequency Pr. 905 "frequency setting current gain"

Pr. 18 "high-speed maximum frequency"

Used to clamp the upper and lower limits of the output frequency. Used for high-speed operation at or over
120Hz.

® Can be used to set the upper and lower limits of motor speed.

Parameter . . ' |
Number Factory Setting Setting Range )
1 120Hz 0 to 120Hz B A -
2 OHz 0 to 120Hz ! j
18 120Hz 120 to 400Hz i :
Pri !
Pr.18 ! i
e _—
v Pr.2' . ) requincy setting
0 5,10V
20mA, etc.
<Setting>

* Use Pr. 1 to set the upper limit of the output frequency. If the frequency of the frequency command entered
is higher than the setting, the output frequency is clamped at the maximum frequency.
To perform operation over 120Hz, set the upper limit of the output frequency in Pr. 18.
(When the Pr. 18 value is set, Pr. 1 automatically changes to the frequency in Pr. 18.)

* Use Pr. 2 to set the lower limit of the output frequency.

Note: When the frequency setting analog signal is used to run the motor beyond 60Hz, change the Pr. 903
and Pr. 905 values. If Pr. 1 or Pr. 18 is only changed, the motor cannot run beyond 60Hz.

ACAUTION

/2 When the Pr. 2 setting is higher than the Pr. 13 value, note that the motor will run at the set
frequency by merely switching the start signal on, without entering the command frequency.
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PARAMETERS

Pr. 3 "base frequency" /— Related parameters

. . Pr. 71 "applied motor"
Pr. 19 "base frequency voltage Pr. 80 "motor capacity”
Pr. 81 "number of motor poles"
Pr. 83 "rated motor voltage”

Pr. 113 "third V/F (base frequency) Pr. 84 "rated motor frequency”
Pr. 180 to Pr. 186 (input terminal
function selection)

Pr. 47 "second V/F (base frequency)

Used to adjust the inverter outputs (voltage, frequency) to the motor rating.

® When running a standard motor, generally set the frequency rating to 60Hz. When running the motor using
the commercial power supply-inverter switch-over, set the base frequency to the same value as the power
supply frequency.

Parameter . .
Number Factory Setting Setting Range Remarks
3 60Hz (50Hz[ 0 to 400Hz
8888: 95% of power
0 to 1000V, supply voltage
19 9999 (88880 8888+9999 9999: Same as power
supply voltage
47 9999 0 to 400Hz, 9999 9999: Function invalid
113 9999 0 to 400Hz, 9999 9999: Function invalid
A
2 Pr.19
8 _Output frequency
Pr.3
Pr.47
Pr.113
<Setting>

* Use Pr. 3, Pr. 47 and Pr. 113 to set the base frequency (rated motor frequency). Three different base
frequencies can be set and the required frequency can be selected from among them.

* Pr. 47 is valid when the RT signal is on, and Pr. 113 is valid when the X9 signal is on. Use any of Pr. 180 to
Pr. 186 to assign the terminal used to input the X9 signal.

* Use Pr. 19 to set the base voltage (e.g. rated motor voltage).

Note: 1. Set the base frequency to 60Hz when using a constant-torque motor.

2. When the advanced magnetic flux vector control mode has been selected using Pr. 80 and
Pr. 81, Pr. 3, Pr. 47, Pr. 113 and Pr. 19 are made invalid and Pr. 84 and Pr. 83 are made valid.

3. When "2" (5-point flexible V/F characteristics) is set in Pr. 71, the Pr. 47 and Pr. 113 settings are
made invalid.

4. When the RT (X9) signal is on, the other second (third) functions such as second (third)
acceleration/deceleration time are also selected.

5. When terminal assignment is changed using Pr. 180 to Pr. 186 during use of the second or third
functions, the other functions may be affected. Check the functions of the corresponding
terminals before making setting.
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PARAMETERS

Pr. 4 "3-speed setting (high speed)" /_ Related parameters
Pr. 1 "maximum frequency"

Pr. 5 "3-speed setting (middle speed)" Pr. 2 "minimum frequency"
Pr. 15 "jog frequency"

Pr. 6 "3-speed setting (low speed)" Pr. 28 "multi-speed input compensation”
Pr. 29 "acceleration/deceleration

Pr. 24 to Pr. 27 "multi-speed setting pattern”

(speeds 4 to 7)" Pr. 79 "operation mode selection"

Pr. 180 to Pr. 186 (input terminal

Pr. 232 to Pr. 239 "multi-speed setting function selection)

(speeds 8 to 15)"

Used to preset the running speeds in parameters and switch between them using terminals.

® Any speed can be selected by switching on-off the contact signal (RH, RM, RL or REX signal).

® By using these functions with jog frequency (Pr. 15), maximum frequency (Pr. 1) and minimum frequency
(Pr. 2), up to 18 speeds can be set.

® Valid in the external operation mode or PU/external combined operation mode (Pr. 79 = 3 or 4).

Pszar:]be;fr Factory Setting Setting Range Remarks
4 60Hz 0 to 400Hz
5 30Hz 0 to 400Hz
6 10Hz 0 to 400Hz
24 to 27 9999 0 to 400Hz, 9999 9999: Not selected
232 to 239 9999 0 to 400Hz, 9999 9999: Not selected
Speed 1
oy (high speed) Speed 2 Speed 5 - Speed 10
g : (middle speed) g \ Speed 11
% ; Speeip;ed4 % E :
"E : \(low speed) f—j Speed 8 : : : : Speed 13
3 ! ! = ' | ( |\ Speed 14
= ! ! ! % E E i i )\ Speed 15
e
RM [oN] : !Wl [oNToN] N 3 imim‘ m
RL fowl ON [oN] RL — o [on [on Im
REX REX iow SN EN ENEN EN ER EN]
<Setting>

* Set the running frequencies in the corresponding parameters.

Each speed (frequency) can be set as desired between 0 and 400Hz during inverter operation.
After the required multi-speed setting parameter has been read, the setting can be changed by pressing
the [UP/DOWN] key. (In this case, when you release the [UP/DOWN] key, press the [SET] key to store the
set frequency. When using the FR-PUO04 (option), press the [WRITE] key.)

* Use any of Pr. 180 to Pr. 186 to assign the terminal used to input the REX signal.

Note: 1. The multi-speed settings override the main speeds (across terminals 2-5, 4-5).
2. The multi-speeds can also be set in the PU or external operation mode.
3. For 3-speed setting, if two or three speeds are simultaneously selected, priority is given to the
frequency setting of the lower signal.
4. Pr. 24 to Pr. 27 and Pr. 232 to Pr. 239 settings have no priority between them.
The parameter values can be changed during operation.
6. When terminal assignment is changed using Pr. 180 to Pr. 186, the other functions may be
affected. Check the functions of the corresponding terminals before making setting.

o
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PARAMETERS

Pr. 7 "acceleration time" Related parameters

Pr. 3 "base frequency"

Pr. 29 "acceleration/deceleration
pattern”

Pr. 180 to Pr. 186 (input terminal

function selection)

Pr. 8 "deceleration time"

Pr. 20 "acceleration/deceleration reference
frequency”
Pr. 21 "acceleration/deceleration time increments"

Pr. 44 "second acceleration/deceleration time"

Pr. 45 "second deceleration time"

Pr. 110 "third acceleration/deceleration time"
Pr. 111 "third deceleration time"

Used to set motor acceleration/deceleration time.
Set a larger value for a slower speed increase/decrease or a smaller value for a faster speed
increase/decrease.

Parameter Number Factp Y Setting Range Remarks
Setting
7.5K or less 5s
7 11K or more 155 0 to 3600 s/0 to 360 s
7.5K or less 5s
8 11K or more 155 0to 3600 s/0 to 360 s
20 60Hz (50Hz0] 1 to 400Hz
21 0 0,1 0:0t03600s, 1: 0to 360 s
a4 [ LSKorless 55s 0 to 3600 S/0 t0 360 s
11K or more
5 7.5K or less 9999 0 to 3600 s/0 to 360 s, 9999 9999: Acceleration time =
11K or more deceleration time
110 |LSKorless 9999 0103600 5/0t0360's, 9999 | 9999: Function invalid
11K or more
111 7.5K or less 9999 0 to 3600 s/0 to 360 s, 9999 9999: Acceleration time =
11K or more deceleration time
A
g Pr20 [------r---- N
g 4 < Running frequency
g
8 Time
Acceleration Pr.7 Deceleration Pr.8
time Pr.44 time Pr.45
Pr.110 Pr.111
<Setting>
* Use Pr. 21 to set the acceleration/deceleration time and minimum setting increments:
Set value "0" (factory setting)........ 0 to 3600 seconds (minimum setting increments: 0.1 second)
Setvalue "1"......ccooooiiiiiieeee, 0 to 360 seconds (minimum setting increments: 0.01 second)

* Use Pr. 7, Pr. 44 and Pr. 110 to set the acceleration time required to reach the frequency set in Pr. 20 from
OHz.

* Use Pr. 8, Pr. 45 and Pr. 111 to set the deceleration time required to reach OHz from the frequency set in
Pr. 20.

* Pr. 44 and Pr. 45 are valid when the RT signal is on, and Pr. 110 and Pr. 111 are valid when the X9 signal
is on. When both RT and X9 are on, Pr. 110 and Pr. 111 are valid.

* Use any of Pr. 180 to Pr. 186 to assign the terminal used to input the X9 signal.

* Set"9999" in Pr. 45 and Pr. 111 to make the deceleration time equal to the acceleration time (Pr. 44, Pr. 110).

* When "9999" is set in Pr. 110, the function is made invalid.

67



PARAMETERS

Note: 1. In S-shaped acceleration/deceleration pattern A (refer to page 75), the set time is a period
required to reach the base frequency set in Pr. 3.
* Acceleration/deceleration time calculation expression when the set frequency is the base
frequency or higher

_4 T 2,9
t=9*Prag ol

T: Acceleration/deceleration time setting (seconds)
f: Set frequency (Hz)
Guideline for acceleration/deceleration time at the base frequency of 60Hz (OHz to set

frequency)
Frequency setting (Hz)
Acceleration/ 60 120 200 400
decelerationtime (seconds)
5 5 12 27 102
15 15 35 82 305

2. If the Pr. 20 setting is changed, the settings of calibration functions Pr. 903 and Pr. 905
(frequency setting signal gains) remain unchanged. To adjust the gains, adjust calibration
functions Pr. 903 and Pr. 905.

3. When the setting of Pr. 7, Pr. 8, Pr. 44, Pr. 45, Pr. 110 or Pr. 111 is "0", the
acceleration/deceleration time is 0.04 seconds. At this time, set 120Hz or less in Pr. 20.

4. When the RT (X9) signal is on, the other second (third) functions such as second (third) torque
boost are also selected.

5. If the shortest acceleration/deceleration time is set, the actual motor acceleration/deceleration
time cannot be made shorter than the shortest acceleration/deceleration time determined by the
mechanical system's GD? and motor torque.

Related parameter

Pr. 9 "electronic overcurrent protection" Pr. 71 "applied motor”

Set the current of the electronic overcurrent protection to protect the motor from overheat. This feature
provides the optimum protective characteristics, including reduced motor cooling capability, at low speed.

Parameter . ‘
Number Factory Setting Setting Range
9 Rated output current* 0 to 500A

*0.4K and 0.75K are set to 85% of the rated inverter current.

<Setting>

* Set the rated current [A] of the motor.
(Normally set the rated current value at 50Hz.)

* Setting of "0" makes the electronic overcurrent protection (motor protective function) invalid. (The inverter's
output transistor protective function is valid.)

* When Mitsubishi's constant-torque motor is used, set "1" or any of "13" to "18" in Pr. 71 to select the 100%
continuous torque characteristic in the low speed range. Then, set the rated motor current in Pr. 9.

Note: 1. When two or more motors are connected to the inverter, they cannot be protected by the
electronic overcurrent protection. Install an external thermal relay to each motor.

2. When a difference between the inverter and motor capacities is large and the setting is small, the
protective characteristics of the electronic overcurrent protection will be deteriorated. In this case,
use an external thermal relay.

3. A special motor cannot be protected by the electronic overcurrent protection. Use an external
thermal relay.
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Related parameters

Pr. 10 "DC dynamic brake operation frequency"

Pr. 13 "starting frequency"

Pr. 11 "DC dynamic brake operation time" Pr. 71 "applied motor"

Pr. 12 "DC dynamic brake voltage"

By setting the stopping DC dynamic brake voltage (torque), operation time and operation starting frequency,
the stopping accuracy of positioning operation, etc. or the timing of operating the DC dynamic brake to stop
the motor is adjusted according to the load.

Parameter Factory . 4
Number Setting Setting Range Remarks
9999: Operated at g’
10 3Hz 0 to 120Hz, 9999 | or below Pr. 13 %
value. =
8888: Operated g
11 05s 0to10's, 8888 | when X13 signal © -
switches on. Operation frequency
7.5K or less 4% —» Time
12 t %
11K or more 2% 00 30% 4
DC dynamic vy
brake voltage
Operation voltage .
» Time
Operation time
<Setting>

* Use Pr. 10 to set the frequency at which the DC dynamic brake application is started.
By setting "9999" in Pr. 10, the motor is decelerated to the frequency set in Pr. 13 and braked.

* Use Pr. 11 to set the period during when the brake is operated. By setting “8888” in Pr. 11, the DC dynamic
brake is operated while the X13 signal is on.

* Use any of Pr. 180 to Pr. 186 to assign the terminal used to input the X13 signal.

* Use Pr. 12 to set the percentage of the power supply voltage.

* When using the inverter dedicated motor (constant-torque motor), change the Pr. 12 setting as follows:
3.7K or less...4%, 5.5K or more...2%

Note: 1. When the Pr. 12 setting is either of the following values for 5.5K and 7.5K, it is automatically

changed when the Pr. 71 setting is changed:

(1) When Pr. 12 setting is 4% (factory setting)
The Pr. 12 setting is changed to 2% automatically when the Pr. 71 setting is changed from
[general-purpose motor selection value (0, 2 to 8, 20, 23, 24)] to [constant-torque motor
selection value (1, 13 to 18)].

(2) When Pr. 12 setting is 2%
The Pr. 12 setting is changed to 4% (factory setting) automatically when the Pr. 71 setting is
changed from [constant-torque motor selection value (1, 13 to 18)] to [general-purpose motor
selection value (0, 2 to 8, 20, 23, 24)].

2. When Pr. 11 ="0 or 8888" or Pr. 12 = 0, DC dynamic brake operation cannot be performed.

ACAUTION

/\ In the orientation (using option) mode, do not set "8888" in Pr. 11.
The motor may not be stopped in the correct position.
/\ Install a mechanical brake. No holding torque is provided.
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Pr. 13 "starting frequency"

You can set the starting frequency between 0 and 60Hz.
® Set the starting frequency at which the start signal is switched on.

Parameter . ]
Number Factory Setting Setting Range
13 0.5Hz 0.01 to 60Hz
<Setting>
A
Output frequency
(H2)
360
)
g
j=2)
£
0 ! >
| Frequency setting signal (V)  Time
Forward |
rotation 'ON—

Note: The inverter will not start if the frequency setting signal is less than the value set in Pr. 13 "starting

frequency".
For example, when 5Hz is set in Pr. 13, the motor will start running when the frequency setting signal

reaches 5Hz.

Related parameters

Pr. 0 "torque boost"
Pr. 80 "motor capacity”
Pr. 81 "number of motor poles”

Pr. 180 to Pr. 186

(input terminal function selection)

Pr. 14 "load pattern selection"

You can select the optimum output characteristic (V/F characteristic) for the application and load
characteristics.

Parameter . .
Factory Settin Setting Range
Number y 9 9 9
14 0 0to5
For constant-torque loads For variable-torque loads For lift For lift

(e.g. conveyor, cart)

(

Fan, pump)

Boost for forward rotation...Pr. 0 setting
Boost for reverse rotation...0%

Boost for forward rotation...0%
Boost for reverse rotation...Pr. O setting

A A A
100% 100% f-- oo 100% |- - 100%
o . ' g ! o)
= | ) | £ | Forward I g
S | £ X S | rotation ! El
Z : 2 ! E : s
g | E ! 3 : s
e} ! 3 : Reverse ! o Forward
| I Pr.OI rotation | Pro rotation
L L,

Base frequency
Output frequency (Hz)

Base frequency
Output frequency (Hz)
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Setting Output Characteristics Application
0 For constant-torque load Conveyor, cart, etc.
1 For variable-torque load Fan, pump
2 For constant- | Boost for reverse rotation 0% Boost for forward rotation...Pr. O setting For lift load
3 torque lift Boost for forward rotation 0% Boost for reverse rotation...Pr. 0 setting
ON...For constant-torque load (same as in setting = 0)
4 RT signal OFF...For constant-torque lift, boost for reverse rotation 0% (same as in .
setting = 2) Logd pattern sglectlo_n
ON...For constant-torque load (same as in setting = 0) SRV.I\{H;?:; function using
5 RT signal OFF...For constant-torque lift, boost for forward rotation 0% (same as in
setting = 3)
Note: 1. This parameter setting is ignored when Pr. 80 and Pr. 81 have been set to select the advanced
magnetic flux vector control mode.
2. When the RT signal is on, the other second functions such as second acceleration/deceleration
time and second torque boost are also selected.
3. When the setting is 4 or 5, X17 signal may be used instead of the RT signal. Use any of Pr. 180
to Pr. 186 to assign the terminal used to input the X17 signal.

Pr. 15 "jog frequency"

Pr. 16 "jog acceleration/deceleration time"

/— Related parameters
P

r. 20 "acceleration/deceleration
reference frequency"
Pr. 21 "acceleration/deceleration time
increments”
Pr. 79 "operation mode selection”
Pr. 180 to Pr. 186
(input terminal function selection)

In the external operation mode, jog operation can be started and stopped with the start signal (STF, STR)
after selection of the jog mode (JOG signal ON). In the PU operation mode, jog operation can also be
performed using the PU (FR-DUO4/FR-PUO04).
® Set the frequency and acceleration/deceleration time for jog operation

Parameter . .
Number Factory Setting Setting Range Remarks
15 5Hz 0 to 400Hz
0to 3600 s When Pr. 21 =0
16 05s 010360 s When Pr. 21 = 1

Output frequency (Hz) *

Jog frequency
setting range

Forward rotation STF

———

Forward
rotation |

! N\ Reverse > Time
! otatio

ON

v

Reverse rotation STR

[Con ]

\ 4

Pr. 3 "base frequency".

Note: 1. In S-shaped acceleration/deceleration pattern A, the set time is a period of time required to reach

2. The acceleration time and deceleration time cannot be set separately for jog operation.
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Pr. 17 "MRS input selection"

Used to select the logic of the MRS signal.
When the MRS signal switches on, the inverter shuts off the output.

Parameter . .
Number Factory Setting Setting Range
17 0 0,2
<Setting>
Pr. 17 Setting Specifications of MRS Signal
0 Normally open input
2 Normally closed input (N/C contact input specifications)

<Wiring example>

* For sink logic

Inverter

Inverter

Output stop Output stop

Pr. 18 = Referto Pr. 1, Pr. 2.

Pr. 19 = Refer to Pr. 3.

Pr. 20, Pr. 21 = Referto Pr.15, Pr. 16.
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Pr. 22 "stall prevention operation level" ﬁ Related parameters
P

r. 48 "second stall prevention
operation current"

Pr. 23 "stall prevention operation level

at double speed"” Pr. 49 "second stall prevention operation
" . . frequency"
Pr. 66 "stall prevention operation level Pr. 73 "0-5V/0-10V selection”
reduction starting frequency" Pr. 114 "third stall prevention operation
current”

Pr. 148 "stall prevention operation level Pr. 115 "third stall prevention operation
at OV input"” frequency”
Pr. 156 "stall prevention operation
Pr. 149 "stall prevention operation level selection"
at 10V input”

Pr. 154 "voltage reduction selection during stall
prevention operation"

® You can set the stall prevention operation levels.

® For high-speed operation at or over 60Hz, acceleration may not be made because the motor current does
not increase. To improve the operation characteristics of the motor in such a case, the stall prevention level
in the high-frequency range can be reduced. This is effective for operation of a centrifugal separator up to
the high-speed range. Normally, set 60Hz [50Hzin Pr. 66 and 100% in Pr. 23.

® [or operation in the high-frequency range, the current in the locked motor state is smaller than the rated
output current of the inverter and the inverter does not result in an alarm (protective function is not
activated) if the motor is at a stop. To improve this and activate the alarm, the stall prevention level can be
reduced.

® |n order to provide torque during stall prevention, Pr. 154 is factory-set not to reduce the output voltage.
The setting of reducing the output voltage further decreases the probability of overcurrent trip occurrence.

® The stall prevention operation level can be varied by entering the analog signal into terminal 1.

PgLanr]nk;aetSr Factory Setting Setting Range Remarks
22 150% 0 to 200%, 9999 9999: Analog variable
23 9999 0 to 200%, 9999 9999: Constant according to Pr. 22
66 60Hz (50Hz0 0 to 400Hz
148 150% 0 to 200% (Bias)
149 200% 0 to 200% (Gain)
0: Output voltage reduced
154 ! 0.1 1: Output voltage not reduced

Setting example (Pr.22=150%, Pr.23=100%, Pr.66=60Hz)

= 9999 oot

90 1

Reduction ratio
compensation factor (%)

)
Stall prevention operation level (%) !

v

> 0 60 100 200 300 400
400Hz Output frequency (Hz) Output frequency (Hz)

Stall prevention operation level (%)

(170%)

(130%)
Pr.149

0%

ov 10(5)V

Input voltage (V)
(across frequency setting terminals 1-5)

Stall prevention operation level (%)
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<Setting>

* In Pr. 22, set the stall prevention operation level. Normally set it to 150% (factory setting). Set "0" in Pr. 22
to disable the stall prevention operation.

* To reduce the stall prevention operation level in the high-frequency range, set the reduction starting
frequency in Pr. 66 and the reduction ratio compensation factor in Pr. 23.

Calculation expression for stall prevention operation level

. . Pr.22-A Pr.23-100
Stall prevention operation level (%) = A+ B x [ P: 22-B] x [ : 100 ]

Pr.66 (Hz) x Pr.22 (%) _ _Pr.66 (Hz) x Pr.22(%)

output frequency (Hz) ' = ~ 400Hz

* By setting "9999" (factory setting) in Pr. 23, the stall prevention operation level is constant at the Pr. 22
setting up to 400Hz.

* Set "9999" in Pr. 22 to vary the stall prevention operation level using the analog signal (0-5V/0-10V) entered
to the frequency setting auxiliary input terminal [1]. (Use Pr. 73 to select between 10V and 5V.)

* Use Pr. 148 and Pr. 149 to adjust the gain and bias of the analog signal.

* Set "0" in Pr. 154 to reduce the output voltage during stall prevention operation.

where, A =

Note: 1. When Pr. 22 = "9999", terminal 1 is exclusively used for setting the stall prevention operation
level. The auxiliary input and override functions are not activated.

A CAUTION

/\ Do not set a too small value as the stall prevention operation current. Otherwise, torque
generated will reduce.

/\ Test operation must be performed. Stall prevention operation during acceleration may
increase the acceleration time.
Stall prevention operation during constant speed may change the speed suddenly.
Stall prevention operation during deceleration may increase the deceleration time, increasing
the deceleration distance.

Pr. 24 to Pr. 27 = Referto Pr. 4 to Pr. 6.

Related parameters

Pr. 59 "remote setting function"
Pr. 73 "0-5V/0-10V selection”

Pr. 28 "multi-speed input compensation"

By entering a compensation signal into the frequency setting auxiliary input terminal 1 (Note 2), the speeds
(frequencies) of multi-speed settings or the speed setting made by remote setting function can be
compensated for.

Parameter . .
Number Factory Setting Setting Range Remarks
0: Not compensated,
28 0 0.1 1: Compensated

Note: 1. Use Pr. 73 to select the compensation input voltage between 0 to £5V and 0 to £10V.
2. When any of "4, 5, 14 and 15" is set in Pr. 73, the compensation signal is entered into terminal 2.
(Override functions)
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Pr. 29 "acceleration/deceleration pattern” Related parameters

[ Pr. 3 "base frequency"

Pr. 7 "acceleration time"

Pr. 8 "deceleration time"

Pr. 20 "acceleration/deceleration
reference frequency"

Pr. 44 "second acceleration/
deceleration time"

Pr. 45 "second deceleration time"

Pr. 110 "third acceleration/
deceleration time"

Pr. 111 "third deceleration time"

Pr. 140 "backlash acceleration stopping frequency"

Pr. 141 "backlash acceleration stopping time"

Pr. 142 "backlash deceleration stopping frequency"

Pr. 143 "backlash deceleration stopping time"

Set the acceleration/deceleration pattern.
Also, you can suspend acceleration/deceleration at set frequencies and for the time period set in the
parameters.

Parameter . .
Number Factory Setting Setting Range Remarks
29 0 0,123 3: Backlash compensation
140 1.00Hz 0 to 400Hz Valid when Pr. 29 = 3.
141 0.5s 0to 360 s Valid when Pr. 29 = 3.
142 1.00Hz 0 to 400Hz Valid when Pr. 29 = 3.
143 O0s 0to 360 s Valid when Pr. 29 = 3.
[Linear acceleration/deceleration] [S-shaped acceleration/deceleration A] [S-shaped acceleration/deceleration B] [Backlash compensation function]
) £ £ £t
= > n N
g g g g $ai2 [Praaz
=] =] =]
g g g g
< 5 ER 5
3 £ g 2 ‘Tm Pr.140
3 ¢ t o 3 >t
o Time Time Time | > Time
<Setting>
Pr. 29 . -
Setting Function Description
Linear
0 acceleration/ Linear acceleration/deceleration is made up/down to the preset frequency (factory setting).
deceleration
S-shaped For machine tool spindles
ped This setting is used when it is necessary to make acceleration/deceleration in a short time up to the
acceleration/ . . . ; .
1 . 60Hz or higher speed range. In this acceleration/deceleration pattern, fb (base frequency) is always the
deceleration A | . . . . . . .
inflection point of an S shape, and you can set the acceleration/deceleration time according to the
(Note 1) S . . ;
reduction in motor torque in the 60Hz or higher constant-output operation range.
S-shaped Prevention of cargo collapse on conveyor, etc.
pec This setting provides S-shaped acceleration/deceleration from f2 (current frequency) to fl (target
2 acceleration/ - . . . .
. frequency), easing an acceleration/deceleration shock. This pattern has an effect on the prevention of
deceleration B
cargo collapse, etc.
Backlash Backlash compensation for reduction gear, etc.
3 acklas i This function stops the speed change temporarily during acceleration/deceleration, reducing a shock
clgmpezns; fon generated when a reduction gear backlash is eliminated suddenly. Use Pr. 140 to Pr. 143 to set the
(Note 2, 3) stopping times and stopping frequencies in accordance with the above diagrams.
Note: 1. For the acceleration/deceleration time, set the time required to reach the "base frequency" in
Pr. 3, not the "acceleration/deceleration reference frequency” in Pr. 20. For details, refer to Pr. 7 and
Pr. 8.
2. Pr. 140 to Pr. 143 is accessible when "3" is set in Pr. 29.
3. The acceleration/deceleration time is increased by the stopping time.
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f_ Related parameters
Pr. 30 "regenerative function selection Pr. 180 "RL terminal function selection"

Pr. 181 "RM terminal function selection"
Pr. 182 "RH terminal function selection”
Pr. 183 "RT terminal function selection”
Pr. 184 "AU terminal function selection"
Pr. 185 "JOG terminal function selection"
Pr. 186 "CS terminal function selection"

Pr. 70 "special regenerative brake duty"

® \When making frequent starts/stops with a 7.5K or less inverter, use the optional "high-duty brake resistor"
(FR-ABR) to increase the regenerative brake duty.

® Use the optional "high power factor converter (FR-HC)" to reduce harmonics, improve the power factor, or
continue the regenerative mode.

Pszar:]be;fr ’;?;:ﬁ:gy Setting Range Remarks
30 0 Oto2
0to 15% 0.4K to 1.5K
70 0% 0 to 30% 2.2K to 7.5K
0% 11K or more
<Setting>

(1) When using the built-in brake resistor, brake unit, power return converter

* Set"0"in Pr. 30.
The Pr. 70 setting is made invalid.
At this time, the regenerative brake duty is as follows:

*FR-A520-0.4K t0 3.7K cvrvvvvvo. 3%

*FR-A520-5.5K t0 7.5K ......v........ 2%

*FR-A540-0.4K t0 7.5K vrvvvvo. 2%
(2) When using the high-duty brake resistor (FR-ABR)
* Set"1"in Pr. 30.

* Set "10%" in Pr. 70.

(3) When using the high power factor converter (FR-HC)

1) Set "2" in Pr. 30.
2) Use any of Pr. 180 to Pr. 186 to assign the following signals to the contact input terminals.
* X10: FR-HC connection (inverter operation enable signal) (Note 3)
To make protective coordination with the high power factor converter (FR-HC), use the inverter
operation enable signal to shut off the inverter output. Enter the RDY signal of the high power factor
converter.
* X11: FR-HC connection (instantaneous power failure detection signal)
When the computer link inboard option (FR-A5NR) is used and the setting is made to hold the pre-
instantaneous power failure mode, use this signal to hold that mode. Enter the instantaneous power
failure detection signal of the high power factor converter.
3) The Pr. 70 setting is made invalid.
Set "10" and "11" in any of Pr. 180 to Pr. 186 to allocate the terminals used to input the X10 and X11
signals.
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Note: 1. The Pr. 70 setting is invalid for the inverter of 11K or more.

2. Pr. 70 "regenerative brake duty" indicates the %ED of the built-in brake transistor operation. Its
setting should not be higher than the setting of the brake resistor used. Otherwise, the brake
resistor can overheat.

3. The X10 signal may be replaced by the MRS signal.

4. When terminal assignment is changed using Pr. 180 to Pr. 186, the other functions may be
affected. Check the functions of the corresponding terminals before making setting.

AWARNING

/\ The Pr. 70 setting must not exceed the setting of the brake resistor used. Otherwise, the
brake resistor can overheat.

Pr. 31 "frequency jump 1A"

Pr. 32 "frequency jump 1B"

Pr. 33 "frequency jump 2A"

Pr. 34 "frequency jump 2B"

Pr. 35 "frequency jump 3A"

Pr. 36 "frequency jump 3B"

® When it is desired to avoid resonance attributable to the natural frequency of a mechanical system, these
parameters allow resonant frequencies to be jumped. Up to three areas may be set, with the jump
frequencies set to either the top or bottom point of each area.

® The value set to 1A, 2A or 3Ais a jump point and operation is performed at this frequency.

A
PsLammbeet:er Zaeitt::g Setting Range Remarks S Frequencyjump
31 9999 0 to 400Hz, 9999 | 9999: Functioninvald | P35 |- - - - - - - ¥ - - - - — — —
32 9999 0 to 400Hz, 9999 9999: Function invalid §
33 9999 0 to 400Hz, 9999 | 9999: Functioninvalid | & P3|~~~ ~x —— — >
34 9999 | 0to 400Hz, 9999 | 9999: Functioninvalid | £ P |~~~ ~ -
35 9999 0to 400Hz, 9999 | 9999: Functioninvalid | & |
36 9999 0 to 400Hz, 9999 | 9999: Function invalid prai | } .

<Setting>

* To fix the frequency at 30Hz between Pr. 33 and Pr. 34 (30Hz and 35Hz), set ~ Pre*%Hz ——=-=~
35Hz in Pr. 34 and 30Hz in Pr. 33. Pr.33:30Hz -~ /;l

* To jump to 35Hz between 30 and 35Hz, set 35Hz in Pr. 33 and 30Hz in Pr. 34, Pra33stz - r—

Pr.34:30Hz - --

Note: 1. During acceleration/deceleration, the running frequency within the set area is valid.
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Pr. 37 "speed display” Related parameters

Pr. 52 "PU main display data selection”
Pr. 53 "PU level display data selection”
Pr. 80 "motor capacity"

Pr. 81 "number of motor poles"

Pr. 144 "speed setting switch-over"

The units of the running speed monitor display of the PU (FR-DUO4/FR-PUO04), the running speed setting in
the PU operation mode, and the parameter setting used for frequency setting can be changed from the
frequency to the motor speed or machine speed.

Parameter . .
Number Factory Setting Setting Range Remarks
37 0 0, 1 to 9998 0: Frequency setting added
0, 2,4,6,8, 10, 102,
1ad 4 104, 106, 108, 110
<Setting>

* To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.

* To display the motor speed, set the number of motor poles (2, 4, 6, 8, 10) or the number of motor poles
plus 100 (102, 104, 106, 108, 110) in Pr. 144.

* When values have been set in both Pr. 37 and Pr. 144, priority is as follows:
Pr. 144 =102 t0 110 > Pr. 37 =1 t0 9998 > Pr. 144 =2 t0 10
Hence, the half-tone screened settings in the following list become valid.

* When the running speed monitoring has been selected, the parameter setting unit and the running speed
setting unit in the PU operation mode depend on the combination of the Pr. 37 and Pr. 144 settings as
indicated below:

Running Speed Parameter Setting Unit

Monitor Display Running Speed Setting Unit Pr. 37 Setting Pr. 144 Setting
Speed of 4-pole motor (r/min) 0 0
Hz 0 2to 10
Motor speed (r/min) 1to 9998 102 to 110
r/min 0 102 to 110
. Hz 1 to 9998 0
Machine speed r/min 110 9998 210 10

Note: 1. In the V/F control mode, the motor speed is converted from the output frequency and does not
match the actual speed. When the advanced magnetic flux vector control mode has been
selected in Pr. 80 and 81, this display shows the calculated speed (estimated value found by
motor slippage calculation).

2. During PLG feedback control, the data displayed is the same as in advanced magnetic flux vector
control. Note that the speed displayed is the actual speed from the PLG.

3. When the running speed display has been selected with "0" set in Pr. 37 and "0" in Pr. 144, the
monitor display shows the speed reference for a 4-pole motor (1800r/min is displayed at 60Hz).

4. To change the PU main monitor (PU main display) or PU level meter (PU level display), refer to
Pr. 52 and Pr. 53.

5. As the operation panel display is 4 digits, "----" is displayed when the monitored value exceeds
"9999",

ACAUTION

/A Make sure that the running speed and number of poles set are correct.
Otherwise, the motor might run at extremely high speed, damaging the machine.
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Pr. 41 "up-to-frequency sensitivity" /— Related parameters

Pr. 190 "RUN terminal function

selection"

Pr. 191 "SU terminal function selection"
Pr. 192 "IPF terminal function selection"
Pr. 193 "OL terminal function selection”
Pr. 194 "FU terminal function selection"
Pr. 195 "ABC terminal function
selection"

The ON range of the up-to-frequency signal (SU) output when the output frequency reaches the running
frequency can be adjusted between 0 and +100% of the running frequency.

This parameter can be used to ensure that the running frequency has been reached or used as the operation
start signal etc. for related equipment.

Parameter . .
Number Factory Setting Setting Range
41 10% 0 to 100%

Running frequency

rdjustable range
-

3

Output frequency

»Time

Output signal
SuU OFF ON OFF

Pr. 42 "output frequency detection"

Pr. 43 "output frequency detection for reverse rotation"

Pr. 50 "second output frequency detection"

Pr. 116 "third output frequency detection"

The output frequency signal (FU, FU2, FU3) is output when the output frequency reaches or exceeds
the setting. This function can be used for electromagnetic brake operation, open signal, etc.

® You can also set the detection of the frequency used exclusively for reverse rotation. This function is
effective for switching the timing of electromagnetic brake operation between forward rotation (rise) and
reverse rotation (fall) during vertical lift operation, etc.

Pszar:]be;fr Factory Setting Setting Range Remarks
42 6Hz 0 to 400Hz
43 9999 010 400Hz, 9999 | 9999 Sameaspr.42
setting
50 30Hz 0 to 400Hz
116 9999 0 to 400Hz, 9999 9999: Function invalid
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<Setting>

Refer to the figure below and set the corresponding parameters:
* When Pr. 43 # 9999, the Pr. 42 setting applies to forward rotation and the Pr. 43 setting applies to reverse

rotation.
Pr.42
) Forward Pr.50
S rotation %/ Pr 116
S| —f——-—— .
g \ ?A - - _Li » Time
= Pr.43
5 Reverse
o rotation Pr.50
Pr.11€
Output signal
FU,FU2,FU3 OFF ON OFF ON OFF
Output Signal
Parameter Number Output Signal
42
FU1
43
50 FU2
116 FU3

Use Pr. 190 to Pr. 195 to assign the terminals used to output the FU2 and FUS3 signals.

Note: 1. When the inboard option unit is used to exercise PLG feedback control, use the RUN (running)
signal. (If the FU1, FU2 or FU3 signal is used, the brake may not be opened.)
2. When terminal assignment is changed using Pr. 190 to Pr. 195, the other functions may be

affected. Check the functions of the corresponding terminals before making setting.

Pr. 44, Pr. 45 = Referto Pr. 7.

Pr. 46 = Refer to Pr. 0.

Pr. 47 = Refer to Pr. 3.

Related parameters

Pr. 48 "second stall prevention operation current” G 22 "stall prevention operation level”

Pr. 23 "stall prevention operation level
at double speed"

Pr. 49 "second stall prevention operation

frequency” Pr. 66 "stall prevention operation level
L - . . reduction starting frequency"
Pr. 114 "third stall prevention operation Pr. 154 "voltage reduction selection
current" during stall prevention operation"

Pr. 180 to Pr. 186
(input terminal function selection)

Pr. 115 "third stall prevention operation
frequency”
® The stall prevention operation level can be changed within the range from OHz to the frequency set in

Pr. 49 or Pr. 115.
® The stall prevention operation level can be changed by switching the external input signal on-off.

»

A

80

Pszar:]be;fr Factory Setting Setting Range é EE Ac?leration
48 150% 0 to 200% e
49 0 0 to 400Hz, 9999 =
114 150% 0 to 200% 6|
115 0 0 to 400Hz Pr.48 Deceler{ation/constant speed

Running frequency
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<Setting>

* Set the stall prevention operation level in Pr. 48 and Pr. 114.

* Refer to the following list to set values in Pr. 49 and Pr. 115.

* Pr. 114 and Pr. 115 are made valid by switching on the X9 signal. Set "9" in any of Pr. 180 to Pr. 186 to
allocate the terminal used to input the X9 signal.

Pr. 49 Setting | Pr. 115 Setting Operation

0 Second (third) stall prevention function is not activated.
Second (third) stall prevention function is activated according to the
frequency as shown above.
Second stall prevention function is activated according to the RT signal.
9999 Cannot be set. RT signal ON........... Stall level Pr. 48
RT signal OFF ........ Stall level Pr. 22

0.01Hz to 400Hz

Note: 1. When Pr. 49 = "9999", setting "0" in Pr. 48 disables the stall prevention function when the RT
signal switches on. When Pr. 49 # "9999" and Pr. 48 = "0", the stall prevention operation level is
0% when the frequency is equal to or less than the value set in Pr. 49.

2. When the stall prevention operation level signal input function is selected (Pr. 22 = 9999), setting
"9999" in Pr. 49 changes the stall prevention operation level from the value of the stall prevention
operation level signal (terminal 1 input) to the value set in Pr. 48 when the RT signal switches on.

3. When both the RT and X9 signals are on, the third stall prevention function is selected.

4. When the RT (X9) signal is on, the second (third) functions such as second (third)
acceleration/deceleration time are also selected.

5. When terminal assignment is changed using Pr. 180 to Pr. 186, the other functions may be
affected. Check the functions of the corresponding terminals before making setting.

/N cauTion

/\ Do not set a too small value to the second (third) stall prevention operation current.
Otherwise, torque generated will decrease.

Pr. 50 = Refer to Pr. 42.
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Pr. 52 "DU/PU main display screen data selection” K— Related parameters

Pr. 37 "speed display"
Pr. 55 "frequency monitoring reference"

Pr. 53 "PU level display data selection"

Pr. 54 "EM terminal function selection" Pr. 56 "current monitoring reference”
Pr. 170 "watt-hour meter clear"
Pr. 158 "AM terminal function selection" Pr. 171 "actual operation hour meter

clear"
Pr. 900 "FM terminal calibration"
. 901 "AM terminal calibration”

® You can select the signals shown on the operation panel (FR-DUO4)/parameter unit (FR-PU04) main
display screen and on the parameter unit (FR-PUO04) level meter and signals output to the FM and AM
terminals.

® There are two different signal outputs: FM pulse train output terminal and AM analog output terminal.
Select the signals using Pr. 54 and Pr. 158.

Parameter . .
Number Factory Setting Setting Range

52 0 0 to 20, 22 to 25, 100

53 1 0to3,5t014, 17,18

54 1 1t03,5t014,17,18,21

158 1 1t03,5t014,17, 18,21

<Setting>
Set Pr. 52 to Pr. 54 and Pr. 158 in accordance with the following table:
Parameter Setting
Signal Type Display Pr.52 50 Pr.53 Pr.54 Pr.158 Full-Scale Value of
9 yp Unit DU main PU level EM AM FM, AM, Level Meter
LED monitor meter terminal | terminal
No display 0od X X 0 X X 0od
Output frequency Hz 0/100 0/100 1 1 1 Pr. 55
Output current A 0/100 0/100 2 2 2 Pr. 56
Output voltage \Y 0/100 0/100 3 3 3 400V or 800V
Alarm display od 0/100 0/100 X X X od
Frequency setting Hz 5 * 5 5 5 Pr. 55
Running speed rimin 6 % 6 6 6 Sar\iu? value converted into Pr. 37
Motor torque % 7 * 7 7 7 Rated torque of applied motor x 2
Converter output voltage V 8 * 8 8 8 400V or 800V
Regenerative brake duty % 9 * 9 9 9 Pr. 70
Electronic overcurrent o * : .
protection load factor % 10 10 10 10 Protection operation level
Output current peak A 11 . 1 1 11 Pr. 56
value
Converter output voltage .
peak value \Y, 12 12 12 12 400V or 800V
Input power kw 13 * 13 13 13 Rated power of inverter rating x 2
Output power kW 14 * 14 14 14 Rated power of inverter rating x 2
Input terminal status ood X * X X X ood
Output terminal status od X * X X X od
Load meter ** % 17 17 17 17 17 Pr. 56
Motor exciting current A 18 18 18 18 18 Pr. 56
Position pulse ood 19 19 X X X 0od
Cumulative operation hr 20 20 < % N oo
time
Reference voltage 1440Hz is output to FM terminal.
9 oo X X X 21 21 Full-scale voltage is output to AM
output -
terminal.

Orientation status oo 22 22 X X X oo
Actual operation time hr 23 23 X X X od
Motor load factor % 24 24 X X X Rated inverter current x 2
Cumulative power kW 25 25 X X X od
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When 100 is set in Pr. 52, the monitored values during stop and during operation differ as indicated below:
(The LED on the left of Hz flickers during a stop and is lit during running.)

Pr. 52
0 100
During op;etr(;art)lon/durlng During stop During operation
Output frequency Output frequency Set frequency Output frequency
Output current Output current
Output voltage Output voltage
Alarm display Alarm display

Note: 1. During an error, the output frequency at error occurrence is displayed.
2. During MRS, the values are the same as during a stop. During offline auto tuning, the tuning status

monitor has priority.

Note: 1.

10.

11.
12.

The monitoring of items marked x cannot be selected.

By setting "0" in Pr. 52, the monitoring of "output frequency to alarm display" can be selected in
sequence by the SHIFT key.

*Frequency setting to output terminal status" on the PU main monitor are selected by "other
monitor selection" of the parameter unit (FR-PUO04).

**The load meter is displayed in %, with the current set in Pr. 56 regarded as 100%.

The motor torque display is valid only in the advanced magnetic flux vector control mode.

The actual operation time displayed by setting "23" in Pr. 52 is calculated using the inverter
operation time. (Inverter stop time is not included.) Set "0" in Pr. 171 to clear it.

When Pr. 53 ="0", the level meter display of the parameter unit can be erased.

By setting "1, 2, 5, 6, 11, 17 or 18" in Pr. 53, the full-scale value can be set in Pr. 55 or Pr. 56.

The cumulative operation time and actual operation time are calculated from 0 to 65535 hours,
then cleared, and recalculated from 0.

When the operation panel (FR-DU04) is used, the display shows "----" after 9999 or more hours
have elapsed.

Whether 9999 or more hours have elapsed or not can be confirmed on the parameter unit
(FR-PUO04).

The actual operation time is not calculated unless the inverter has operated for longer than one
hour continuously.

When the operation panel (FR-DUO4) is used, the display unit is Hz, V or A only.

The orientation status functions when the FR-ASAP option is used. If the option is not used, "22"
may be set in Pr. 52 and the value displayed remains "0" and the function is invalid.
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Pr. 55 "frequency monitoring reference” Related parameters

Pr. 37 "speed display"
Pr. 53 "PU level display data selection"
Pr. 54 "FM terminal function selection”
Pr. 158 "AM terminal function selection"
Pr. 900 "FM terminal calibration"
. 901 "AM terminal calibration"

Pr. 56 "current monitoring reference"

Set the frequency or current which is referenced for display when the frequency or current is selected for the
FM and AM terminals and PU level meter display.

Parameter . .
Factory Settin Setting Range
Number y 9 9 9
55 60Hz [(50HzO 0 to 400Hz
Rated output
56 P 0 to 500A
current
1440 pulses/second. (terminal FM) 1440 pulses/second. (terminal FM)
10VDC (terminal AM) 10VDC (terminal AM)
Full scale (PU level monitor) Full scale (PU level monitor)
g | g |
2 | 2 |
o 1 ° 1
5 | 5 1
2 | 3 !
3 : 3 |
| l
Output frequency Output current
Frequency setting Output current peak value
Running speed Load meter
<Setting>

Referring to the above figures and following table, set Pr. 55 and Pr. 56:

Monitoring Reference PU Level Display FM Terminal Function | AM Terminal Function
Settin Ig3arameter Monitored Data Selection Selection Selection Selection
9 Pr. 53 Setting Pr. 54 Setting Pr. 158 Setting
. Output frequency (Hz 1 1 1
Frequency monitoring b quency (H2))
reference Pr. 55 Frequency setting (Hz) 5 5 5
Running speed (Pr. 37) 6 6 6
Output current (A) 2 2 2
Current monitoring &;tpm current peak value 11 11 11
reference Pr. 56 Load meter (%) 17 17 17
Motor exciting current (A) 18 18 18
Set to make the PU Set to make the Set to make the
. . level meter indication terminal FM pulse train | terminal AM output
Setting using Pr. 55, Pr. 56 to be in full-scale. output to be 1440 voltage to be 10V.
pulses/second.
Note: 1. The maximum pulse train output of terminal FM is 2400 pulses/second. If Pr. 55 is not adjusted,
the output of terminal FM will be filled to capacity. Therefore, adjust Pr. 55.
2. The maximum output voltage of terminal AM is 10VDC.
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Pr. 57 "coasting time for automatic restart after instantaneous power
failure/commercial power supply-inverter switch-over"

Pr. 58 "cushion time for automatic restart after instantaneous power
failure/commercial power supply-inverter switch-over"

Pr.162 "Automatic restart after instantaneous power failure selection"

Pr.163 "First cushion time for restart"

Pr.164 "First cushion voltage for restart"

Pr.165 "Restart stall prevention operation level"

® You can restart the inverter without stopping the motor (with the motor coasting) when the commercial
power supply is switched to the inverter operation or when the power is restored after an instantaneous
power failure. (When automatic restart operation is set to be enabled, UVT and IPF among the alarm
output signals will not be output at occurrence of an instantaneous power failure.)

Parameter . .
Number Factory Setting Setting Range Remarks
57 9999 0,0.1t05s, 9999 9999: No restart
58 10s 0to 60 s
162 0 01 0: Frequency search, 1: No frequency
search
163 0s 0to20s
164 0% 0 to 100%
165 150% 0 to 200%
MC2
0
5 |
Voltage © x
A NFB MC1 MC3
_3To R @10 o
—STo S 20 o ( M
—0 © T a0 1) \
R1 M0 =

STF
Cs
SD

S1 a0 " _‘_ 7
1 I
I

LMC switching sequence

I
I
|
|
I
I
|
!

Pr.164 - -------- |
I
I
|
I
I
I
|
I
I
I

. cs Connect CS-SD for use of only
(Pr.163) Pr.58 Time automatic restart after instantaneous

Voltage rise time SD power failure.
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<Setting>

Refer to the above figures and following table, and set the parameters:

Ps:jar:féfr Setting Description
0 Frequency search made
Frequency search is made after detection of an instantaneous power failure.
162 No frequency search
1 Independently of the motor coasting speed, the output voltage is gradually increased
with the frequency kept as preset.
0.4K to 1.5K 0.5 s coasting time
0] 2.2K to 7.5K 1.0 s coasting time Generally use this setting.
11K or more 3.0 s coasting time
57 Waiting time for inverter-triggered restart after power is restored from an instantaneous
0.1to5s power failure. (Set this time between 0.1 s and 5 s according to the inertia moment
(GD?) and torque of the load.)
9999 No restart
58 0to60s
163 0to20s Normally the motor may be run with the factory settings. These values are adjustable
164 0 to 100% to the load (inertia moment, torque).
165 0 to 200%

Note: 1. When restart operation is selected, UVT and IPF among the alarm output signals are not output
at occurrence of an instantaneous power failure.

2. If the inverter capacity is more than one rank higher than the motor capacity, an overcurrent
(OCT) alarm may take place, disabling the motor from starting.

3. When Pr. 57 # 9999, the inverter will not run if the CS signal remain off.

4. When Pr. 162 = "0", connection of two or more motors to one inverter will make the inverter
function improperly. (The inverter will not start properly.)

5. When Pr. 162 = "0", the DC dynamic brake is operated instantly on detection of restarting speed.
Therefore, if the inertia moment (GDZ) of the load is small, the speed may reduce.

6. When Pr. 162 = "1", the output frequency before an instantaneous power failure is stored and
output at the time of restart. If the power of the inverter control circuit is lost, the frequency before
an instantaneous power failure cannot be stored and the inverter will start at OHz.

7. The SU and FU signals are not output during restart but are output after the restart cushion time
has elapsed.

ACAUTlON

Provide mechanical interlocks for MC1 and MC2.

The inverter will be damaged if power is entered into the inverter output section.

/A When automatic restart after instantaneous power failure has been selected, the motor and
machine will start suddenly (after the reset time has elapsed) after occurrence of an
instantaneous  power failure. Stay away from the motor and machine.
When you have selected automatic restart after instantaneous power failure, apply the
supplied CAUTION seals in easily visible places.
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Pr. 59 "remote setting function selection" /— Related parameters
Pr. 1 "maximum frequency"

Pr. 7 "acceleration time"

Pr. 8 "deceleration time"

Pr. 18 "high-speed maximum frequency"

Pr. 28 "multi-speed input compensation”

Pr. 44 "second acceleration/deceleration

time"
Pr. 45 "second deceleration time"

If the operator panel is located away from the control box, you can use contact signals to perform continuous
variable-speed operation, without using analog signals.
® By merely setting this parameter, you can use the acceleration, deceleration and setting clear functions of
the motorized speed setter (FR-FK).
® \When the remote function is used, the output frequency of the inverter can be compensated for as follows:
External operation mode  Frequency set by RH/RM operation plus external running frequency other
than multi-speeds
(Set"1" in Pr. 28 to select the compensation input (terminal 1).)

PU operation mode Frequency set by RH/RM operation plus PU running frequency

Parameter . .
Number Factory Setting Setting Range
59 0 0,12
Iy
§ ey
o
2 \
© I } } » Time
Acceleration (RH)
Deceleration (RM) ]
Clear (RL) ]
Forward rotation (STF) J ON ON
<Setting>
Refer to the following table and set the parameter:
Operation
Pr. 59 Setting Remote setting function Frequency set_tlng storage
function
0 No od
1 Yes Yes
2 Yes No

* Use Pr. 59 to select whether the remote setting function is used or not and whether the frequency setting
storage function in the remote setting mode is used or not. When "remote setting function - yes" is
selected, the functions of terminals RH, RM and RL are changed to acceleration (RH), deceleration (RM)

and clear (RL).

Note: 1. The frequency can be varied by RH (acceleration) and RM (deceleration) between 0 and the
maximum frequency (Pr. 1 or Pr. 18 setting).

2. When the acceleration or deceleration signal switches on, the set frequency varies according to

the slope set in Pr. 44 or Pr. 45. The output frequency acceleration/deceleration times are as set

in Pr. 7 and Pr. 8, respectively. Therefore, the longer preset times are used to vary the actual

output frequency.

3. The frequency setting storage function stores in memory the remotely-set frequency (frequency

set by RH/RM operation) when the acceleration and deceleration signals remain off for more than

1 minute or as soon as the start signal (STF or STR) switches off. When power is switched off,

then on, operation is resumed with that value.
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/N cauTion

/\ When selecting this function, re-set the maximum frequency according to the machine.

Pr. 60 "intelligent mode selection"

—— Related parameters
Pr. 0 "torque boost"
Pr. 7 "acceleration time"
Pr. 8 "deceleration time"
Pr. 13 "starting frequency"”
Pr. 19 "base frequency voltage"
Pr. 80, Pr. 81

(advanced magnetic flux vector control)
Pr. 278 to Pr. 285

(brake sequence functions)

The inverter automatically sets appropriate parameters for operation.

® If you do not set the acceleration and deceleration times and V/F pattern, you can run the inverter as if
appropriate values had been set in the corresponding parameters. This operation mode is useful to start
operation immediately without making fine parameter settings.

Parameter . .
Number Factory Setting Setting Range
60 0 Oto8
<Setting>
Pr. 60 . - Automatically Set
Setting Operation Mode Description Parameters
0 Ordinary operation 000 000
mode
Set to accelerate/decelerate the motor in the shortest time. The
inverter makes acceleration/deceleration in the shortest time using its full
Shortest . . . - -
. capabilities. During deceleration, an insufficient brake capability may cause
1,2 acceleration/ . Pr.7,Pr. 8
deceleration mode the regenerative overvoltage alarm (E.OV3).
"1": Stall prevention operation level 150%
"2": Stall prevention operation level 180%
. Optimum operation can be carried out by fully utilizing the inverter
Optimum S ) :
acceleration/ capabilities in the continuous rating range.
3 . Self-learning automatically sets the corresponding parameters so that the Pr.0, Pr. 7, Pr. 8
deceleration mode . . o
(Note 2, 4) average current during acceleration/deceleration is equal to the rated current.
' Appropriate for applications where the load will not vary by a large ammount.
. Tunes the inverter output voltage online to minimize the inverter
Energy-saving . .
4 output voltage during constant-speed operation. Output voltage
mode (Note 3, 5) . . -
Appropriate for energy-saving applications such as fan and pump.
Automatically controls the inverter output voltage to deliver the
maximum torgue in both the driving and regenerative modes. Appropriate
Elevator mode
56 (Note 3) for a counterbalanced elevator. Pr. 0, Pr. 13, Pr. 19
"5": Stall prevention operation level 150%
"6": Stall prevention operation level 180%
Mechanical
brake openin . . .
7 pening This function causes the inverter to output the
completion signal . S - .
. mechanical brake operation timing signal for elevating
Brake sequence input L
- application. ggo
mode Mechanical . . .
brak ) For function details and related parameter setting, refer
8 rake opening to Pr. 278 to Pr. 285 (brake sequence functions).
completion
signal not input
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Note: 1. When more accurate control is required for your application, set the other parameters as
appropriate.

2. Because of the learning system, this control is not valid at the first time in the optimum
acceleration/deceleration mode. Also, this mode is only valid for frequency setting of 30.01Hz or
more.

3. When the advanced magnetic flux vector control has been selected using Pr. 80 and Pr. 81, the
settings of the energy-saving mode and elevator mode are ignored. (Advanced magnetic flux
vector control has higher priority.)

4. If an overvoltage (OV3) trip has occurred during operation in the optimum
acceleration/deceleration mode (setting "3"), re-set Pr. 8 "deceleration time" to a larger value and
restart operation in this mode.

5. When the "energy-saving mode" (setting "4") is used to decelerate the motor to a stop, the
deceleration time may be longer than the preset value. Also, overvoltage is likely to occur in this
mode as compared to the constant-torque load characteristics, set the deceleration time to a
longer value.
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Pr. 61 "reference current"

Pr. 62 "reference current for acceleration"

Related parameter

Pr. 60 "intelligent mode selection"

Pr. 63 "reference current for deceleration"

Pr. 64 "starting frequency for elevator mode"

® Set these parameters to improve performance in the intelligent mode.

Parameter . .
Number Factory Setting Setting Range Remarks
61 9999 0 to 500A, 9999 9999: Referenced from rated inverter
current.
62 9999 0 to 200%, 9999
63 9999 0 to 200%, 9999
64 9999 0 to 200%, 9999
<Setting>

(1) Pr. 61 "reference current setting"

Setting

Reference Current

9999 (factory setting)

Referenced from rated inverter current

0 to 500A

Referenced from setting (rated motor current)

(2) Pr. 62 "reference current for acceleration"

(The reference value differs between the shortest acceleration/deceleration mode and optimum
acceleration/deceleration mode.)
The reference current setting can be changed.

Setting Reference Current Remarks
9999 (factory setting) 150% (180%) is the limit value. Shortest acceleration/deceleration mode
y 9 100% is the optimum value. Optimum acceleration/deceleration mode

0 to 200%

The setting of 0 to 200% is the limit value. | Shortest acceleration/deceleration mode

The setting of 0 to 200% is the optimum

value Optimum acceleration/deceleration mode

(3) Pr. 63 "reference current for deceleration"

(The reference value differs between the shortest acceleration/deceleration mode and optimum
acceleration/deceleration mode.)
The reference current setting can be changed.

Setting Reference Current Remarks
9999 (factory setting) 150% (180%) ig the limit value. Shqrtest acceIeratign/deceleratign mode
100% is the optimum value. Optimum acceleration/deceleration mode
The setting of 0 to 200% is the limit value. | Shortest acceleration/deceleration mode
0 to 200% The setting of 0 to 200% is the optimum Optimum acceleration/deceleration mode
value.

(4) Pr. 64 "starting frequency for elevator mode"

Setting

Reference Current

9999 (factory setting)

2Hz is the starting frequency.

0to 10Hz

The setting of 0 to 10Hz is the starting frequency.

Note: Pr. 61 to Pr. 64 are only valid when any of "1 to 6" is selected for Pr. 60.
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Pr. 65 "retry selection"

Pr. 67 "number of retries at alarm occurrence"

Pr. 68 "retry waiting time"

Pr. 69 "retry count display erasure"

When an alarm occurs, the retry function causes the inverter to automatically reset itself to make a restart
and continue operation. You can select whether retry is made or not, alarms reset for retry, number of retries
made, and waiting time.

Parameter
Number
65 0 0to5
67 0 0to 10, 101 to 110
68 1ls 0to10s
69 0 0

Factory Setting Setting Range

<Setting>

Use Pr. 65 to select alarms to be reset for retry.

Errors Reset for Retry Setting
Display 2
E.OC1
E.OC2
E.OC3
E.OV1
E.OV2
E.OV3
E.THM
E.THT
E.IPF
E.UVT
E.FIN
E. BE
E. GF
E.LF
E.OHT
E.OLT
E.OPT
E.OP1
E.OP2
E.OP3
E. PE
E.PUE
E.RET
E.CPU

E.E6
E.E7
E.MB1
E.MB2
E.MB3
E.MB4
E.MB5
E.MB6
E.MB7
E.P24
E.CTE

o

LI LS

LK JK K JK JK A
LK JK JK JK JK JES
[ ]

00006060606 060OC
LK

Note: ® indicates the errors selected for retry.
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* Use Pr. 67 to set the number of retries at alarm occurrence.

Pr. 67 Setting Number of Retries Alarm Signal Output
0 Retry is not made. ood
1to 10 1 to 10 times Not output.
101 to 110 1 to 10 times Output.

* Use Pr. 68 to set the waiting time from when an inverter alarm occurs until a restart in the range 0 to 10
seconds.

* Reading the Pr. 69 value provides the cumulative number of successful restart times made by retry. The
setting of "0" erases the cumulative number of times.

Note: 1. The cumulative number in Pr. 69 is incremented by "1" when retry operation is regarded as
successful, i.e. when normal operation is continued without any alarm occurring during a period
more than four times longer than the time set in Pr. 68.

2. If alarms occur consecutively within a period four times longer than the above waiting time, the
operation panel (FR-DUO4) may show data different from the most recent data or the parameter
unit (FR-PU04) may show data different from the first retry data. The data stored as the error
reset for retry is only that of the alarm which occurred the first time.

3. When an inverter alarm is reset at the restart time, the stored data of the electronic overcurrent
protection, regenerative brake duty, etc. are not cleared. (Different from the power-on reset.)

ACAUTlON

/A When you have selected the retry function, stay away from the motor and machine unless
required. They will start suddenly (after the reset time has elapsed) after occurrence of an
alarm.

When you have selected the retry function, apply the supplied CAUTION seals in easily
visible places.

Pr. 66 = Refer to Pr. 22.

Pr. 70 = Refer to Pr. 30.
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Pr. 71 "applied motor" f Related parameters
Pr. 0 "torque boost"

Pr. 12 "DC dynamic brake voltage"
Pr. 19 "base frequency voltage"
Pr. 60 "intelligent mode"

Pr. 80 "motor capacity"

Pr. 81 "number of motor poles"

Pr. 96 "auto tuning setting/status”
Pr. 100 to Pr. 109 "

Set the motor used.

Parameter Factory Setting R "
Number Setting etting Range V/F frequency/voltage
71 0 0to 8, 13to 18, 20, 23, 24
<Setting>
* Refer to the following list and set this parameter according to the motor used.
Pr. 71 Motor
" Thermal Characteristics of Electronic Overcurrent Protection Constant
Setting Standard
Torque
0 Thermal characteristics matching a standard motor O
1 Thermal characteristics matching the Mitsubishi constant-torque motor ®)
2 Thermal characteristics matching a standard motor o
5-point flexible V/F characteristics
20 Thermal characteristics for advanced magnetic flux vector control of the Mitsubishi o
standard motor SF-JR4P (1.5KW (2HP) or less)
3 Standard motor O
13 C(.)nstgnt-.t orque motor Select "offline auto tuning setting". (e}
23 Mitsubishi general-purpose motor SF-JR4AP
(1.5KW (2HP) or less) O
4 Standard motor O
14 Auto tuning data can be read or set anew. O
- — Constant-torque motor
24 Mitsubishi general-purpose motor SF-JR4P o
(1.5KW (2HP) or less)
5 Standard motor . O
Star connection
15 Constant-torque motor Motor constants can ©)
6 Standard motor . be entered directly. O
Delta connection
16 Constant-torqgue motor O
7 Standard motor . ) O
Star connection Direct motor
17 Constant-torgue motor O
constant entry and
8 Standard motor . . . O
Delta connection offline auto tuning
18 Constant-torqgue motor O
* For the 5.5K and 7.5K, the Pr. 0 and Pr. 12 settings are automatically changed depending on the Pr. 71
setting.
Pr. 71 0, 2, 3t0 8, 20, 23, 24 1,131t0 18
Pr.0 3% 2%
Pr. 12 4% 2%

Note: 1. When "9999" is set in Pr. 19, "2" cannot be set in Pr. 71. To set "2" in Pr. 71, set the appropriate
value (other than "9999") in Pr. 19.

2. When "2" is set in Pr. 71, Pr. 100 to Pr. 109 are displayed on the parameter unit (FR-PUO4). In
other settings, if any of Pr. 100 to Pr. 109 settings is changed, the new setting is not displayed in
the "Default parameter list" and "Set parameter list".

3. Refer to Pr. 96 for offline auto tuning.

4. Setanyof "3, 7,8, 13, 17 and 18" to perform offline auto tuning.

ACAUTION

/\ Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.
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Pr. 72 "PWM frequency selection"

Pr. 240 "Soft-PWM setting"

You can change the motor tone.

® By parameter setting, you can select Soft-PWM control which changes the motor tone.
® Soft-PWM control changes motor noise from a metallic tone into an unoffending complex tone.

Parameter . .
Number Factory Setting Setting Range Remarks
72 2 0to 15 0: 0.7kHz, 15: 14.5kHz
240 1 0,1 1: Soft-PWM valid
<Setting>
* Refer to the following list and set the parameters:
Parameter Factory Settin Description
Number y 9 P
72 0to 15 PWM carrier frequency can be changed.
The setting displayed is in [kHz]. Note that O indicates 0.7kHz and 15 indicates 14.5kHz.
240 0 Soft-PWM invalid
1 When any of "0 to 5" is set in Pr. 72, Soft-PWM is made valid.

Note: 1. A reduced PWM carrier frequency will decrease inverter-generated noise and leakage current but
increase motor noise.
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Pr. 73 "0-5V/0-10V selection"

Related parameters

Pr. 22 "stall prevention operation level"
Pr. 903 "frequency setting voltage bias"
Pr. 905 "frequency setting current gain"

You can select the analog input terminal specifications, the override function and the function to switch

between forward and reverse rotation depending on the input signal polarity.

Parameter . .
Number Factory Setting Setting Range
73 1 0to5, 10to 15
<Setting>
Pr. 73 Terminal AU Terminal 2 Terminal 1 Terminal 4 Input, 4 Override Eunction Polarity
Setting Signal Input Voltage Input Voltage to 20mA Reversible
0 [0 to 10V 0to +10V
1 [Dto5V 0 to +10V
X
2 [0 to 10V 0 to +5V No
3 [Dto5V 0 to +5V (Note 3)
4 0 to 10V [0 to +10V
O
5 OFF 0to 5V L0 to +5V Invalid
10 (No) [0 to 10V 0 to +10V
11 [Dto5V 0 to +10V %
12 [0 to 10V 0 to +5V .
Valid
13 [Dto5V 0 to +5V
14 0 to 10V [0 to +10V
O
15 0to 5V L0 to +5V
0 0 to £10V
1 . 0to £10V
X
2 Invalid 0 to 5V No
3 0to +5V (Note 3)
4 0to 10V .
5 ON 0105V Invalid Yes %
10 (Yes) 0 to +10V O
11 . 0to £10V
X
12 Invalid 0 to 5V Valid
13 0 to +5V
14 0to 10V .
5 010 5v Invalid (e}

Note: 1. The value of terminal 1 (frequency setting auxiliary input) is added to the main speed setting
signal of terminal 2 or 4.

2. When override has been selected, terminal 1 or 4 is for the main speed setting and terminal 2 is

for the override signal (50 to 150% at 0-5V or 0-10V).

3. Indicates that a negative-polarity frequency command signal is not accepted.

4. To change the maximum output frequency at the input of the maximum frequency command
voltage (current), use the frequency setting voltage (current) gain, Pr. 903 (Pr. 905). At this time,
the command voltage (current) need not be input. Also, the acceleration/deceleration time, which
is a slope up/down to the acceleration/deceleration reference frequency, is not affected by the
change in Pr. 73 setting.

5. When the Pr. 22 setting is "9999", the value of terminal 1 is for the stall prevention operation level
setting.

6. [lindicates the main speed setting.
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Pr. 74 "filter time constant"

You can set the input section's internal filter constant of an external voltage or current frequency setting

signal.

® Effective for eliminating noise in the frequency setting circuit.

® Increase the filter time constant if steady operation cannot be performed due to noise. A larger setting
results in lower response. (The time constant can be set between approximately 1ms to 1s. with the setting
of 0 to 8. A larger setting results in a larger filter time constant.)

Parameter
Number

Factory Setting Setting Range

1 0to 8

Pr. 75 "reset selection/PU disconnection detection/PU stop selection"

You can select the reset input acceptance, PU (FR-DUO4/FR-PU04) connector disconnection detection
function and PU stop function.

® Reset selection : You can select the reset function input timing.

® PU disconnection detection : When it is detected that the PU (FR-DU04/FR-PU04) connector is

disconnected from the inverter for more than 1 second, the inverter outputs
an alarm code (E.PUE) and comes to an alarm stop.

® PU stop selection : When an alarm occurs in any operation mode, you can stop the motor from
the PU by pressing the [STOP] key.
Parameter Factory Settin Setting Range
Number y 9 9 9
14 0to3,14t0 17
3 —\ /7
2 i
2] 1
E Time
1 [SET] key
Operation panel -
[STOP] key :
STF  ON !
(STR) OFF L]
Stop example for external operation
<Setting>
Pr. 75 . . . . .
Setting Reset Selection PU Disconnection Detection PU Stop Selection
0 E:g: :rr:pﬂt gﬁgglael liyoer:‘;a?/:/(:in he If the PU is disconnected, operation
1 np L y will be continued. Pressing the [STOP] key decelerates
protective function is activated. :
> Reset input normally enabled the motor to a stop only in the PU
- - When the PU is disconnected, the | operation mode.
Reset input enabled only when the . .
3 . o f inverter output is shut off.
protective function is activated.
14 Reset !nput normally enabled. If the PU is disconnected, operation
Reset input enabled only when the . .
15 . T . will be continued.
protective function is activated. Pressing the [STOP] key decelerates
the motor to a stop in any of the PU,
i . o external and communication operation
16 Reset input normally enabled When the PU is disconnected, the P
. ; modes.
. inverter output is shut off.
Reset input enabled only when the
17 . o .
protective function is activated.
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How to make a restart after a stop made by the [STOP] key from the PU during external
operation

(1) Operation panel (FR-DUO4)
1) After completion of deceleration to a stop, switch off th
2) Press the [MODE] key three times* to call the l'_l' ""." l"
(*: For monitor screen)
3) Press the [SET] key.

4) Turn on the STF or STR signal.

[v]

STF or STR signal.
indication. (Note 8)

L

(2) Parameter unit (FR-PU04)
1) After completion of deceleration to a stop, switch off the STF or STR signal.
2) Press the [EXT] key.
3) Switch on the STF or STR signal.

Note: 1. By entering the reset signal (RES) during operation, the inverter shuts off output while it is reset,
the data of the electronic overcurrent protection and regenerative brake duty are reset, and the
motor coasts.

2. The PU disconnection detection function judges that the PU connector is disconnected when it is
removed from the inverter for more than 1 second. If the PU had been disconnected before
power-on, it is not judged as an alarm.

3. To resume operation, reset the inverter after confirming that the PU is connected securely.

4. When PU disconnection detection is set and the PU is then disconnected during PU jog
operation, the motor decelerates to a stop. The motor will not stop if a PU disconnection alarm
occurs.

5. The Pr. 75 value can be set any time. Also, if parameter (all) clear is executed, this setting will not
return to the initial value.

6. When the motor is stopped by the PU stop function, PS is displayed but an alarm is not output.
When the PU connector is used for RS-485 communication operation, the reset selection and PU
stop selection functions are valid but the PU disconnection detection function is invalid.

7. The reset key of the PU is only valid when the protective function is activated, independent of the

Pr. 75 setting.

8. V\‘he'n Pr. 79 = "3", press the [MODE] key three times, then press the [UP/DOWN] key to display
=Ny ]
LT,

ACAUTlON

/2\ Do not reset the inverter with the start signal on.
Otherwise, the motor will start instantly after resetting, which may lead to hazardous conditions.
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