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PREFACE

Thank you for choosing SAVCH inverter! This instruction manual, which includes operation descrip-
tions and notes for maintenance, shall be delivered to the end-user.

For safety running and effective operation, this instruction manual shall be read thoroughly prior to
use, which shall also be preserved for later use. Provided problems occur and solution is not
provided in this instruction manual, contact your SAVCH ELECTRIC representative or contact with
our company directly. Our professional technicians will serve for you actively. And please continue to
adopt products of SAVCH, give valuable opinion and advice.

1. READING INSTRUCTIONS

Symbols of “DANGER” and “CAUTION" in the manual indicates that, for safety running or mainte-
nance of inverters or other electrical products, attention shall be attached during delivering, installa-
tion, operation and checks for the inverter. And these notes shall be applied for a better and safer
operation.

& DANGER | If not used correctly, personnel damage even death may be caused.

A CAUTION| I not used correctly, serious damage to inverter or machine may be resulted.

/2 DANGER

© Never connect wires while power on. Do not check components or signal for circuit board
during operation,

* Do not dismantle or change inner wire, circuit or components unnecessarily.

© Make sure grounding terminals are correctly grounded. 220V level: Grounding I1I; 440V level:
Special Grounding

/\ CAUTION

® Do not perform a withstand voltage test for components of inverter, it can cause semi-
conductor components to be damaged by high voltage.

© Never connect the output terminals U, V, W to AC power supply.

© |C of CMOS on control circuit of the inverter shall be damaged by electrostatic influence. Do
not touch main circuit board.

2, PRODUCTS RECEIVING
All products have been performed with strict test and inspection. After receiving the inverters, the
following checks shall be performed.

© To check that SAVCH inverter, an instruction manual is inside of the package.

e To check whether model number correspond with model and capacity your purchase order.

® To check whether there are damaged parts during transportation and delivering. If there are, do
not connect with power supply.

¢ [f any of the above checkpoints are not satisfactory, contact your SAVCH ELECTRIC representa-
tive for a quick resolution.



1.SAFETY INSTRUCTIONS

1.1 NOTES FOR OPERATION

Before wiring

/\CAUTION

® Specification of applying power supply shall correspond to input voltage of the inverter.

/A\DANGER

® Main circuit terminals must be correct, R/L1, S/L2 and T/L3 is input terminals and it's forbidden
to use mixing with U/T1, V/T2 and W/T3. Failure to observe this may cause the inverter dam-
aged.

Installation

/A\DANGER

® \When handling the inverter, do not draw front cover directly but handle it by the heat sink to
prevent the cover from falling off and to avoid the falling of the inverter and causing personal
injury or damage to the inverter.

e Install the inverter on a base made of metal or other non-flammable material, Do not place
flammable object nearby to prevent fires.

o |f several inverters are installed in a electric cabinet, add extra cooling fan to keep the
temperature lower than 40 C to prevent over-heating or fire.

® Operator shall be dismantled or refitted after power supply is off. Fixed operator shall be
processed as diagram shows.

® Confirm whether the input voltage is identical with the voltage in the nameplate on the right
side of the inverter, Otherwise the malfunction could happen.

Operation

/A DANGER

® Never put in or take off the motor during operation, otherwise over-current even over burning
the main circuit of the inverter may happen.

e Do not remove the cover while current is flowing. Failure to observe this may result in electrical
shock to personnel.

® When auto-restart function is set, do not approach the machine since motor can be reset
suddenly after being stopped.

® Since STOP button can be selected by function set, which is different from usage of emer-
gency stop/on switch, attention shall be given to the usage.




/\CAUTION

® Never touch heat sink or discharging resistor since temperature may be very high.
® Pay attention to relative settings before using the brake.
® Do not check signals during running.

® Turn off the power and check that the charging resistance lamp "CHARGE" goes out before
reassembling or checking.

Check and maintenance

/\CAUTION

® Ambient temperature for operating the inverter shall be -10 C to + 40 C and 90%RH non
condensation.

® After removing the dust-cover, ambient temperature for operating the inverter shall be -10 C
to + 50 C and 95%RH non condensation. However under this condition, the ambient environ-
ment must be without drips of water or metal dust. If there are, the dust cover shall be refitted
and check whether ambient temperature is within -10 C to + 40 C simultaneously.

Disposal precaution

/\CAUTION

® Explosion may occur when burning the electrolytic capacitor of the main circuit and printing
plate. Toxic gas may be generated when burning control panel and other plastic fittings.

o |t shall be treated as Industrial waste when disposing of it.







2.HARDWARE DESCRIPTION AND INSTALLATION

2.1 OPERATIONAL ENVIRONMENT

Since operation environment can directly influence functions and operation life, to ensure proper

performance and long operation, follow the recommendations below when choosing allocation for

installing the inverter:

e Use only with the ambient temperature range: -10C to +40C; -10C to + 50 C applicable when
dust cover is removed.

* Avoid Rain, moisture

* Avoid Direct sunlight.(Avoid using outdoors)

« Corrosion of oil sprays or salt

* Corrosive fluid and methane

© Dust or batting and metallic particles in the air

* Radioactive materials and inflammable materials

* Electromagnetic interference (Avoid using together with welding machine or dynamic machines.)

© Vibration, (If inverter must be used in this environment, an anti vibration pad is necessary).

Attention shall be attached to clearance of inverters allocated closely. A fan shall be installed to make

sure temperature is lower than 40 C
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For cooling off, face shall be toward front and upper parts shall be upwards.
Clearance shall meet the following specifications: (If the inverter is installed inside the cabinet or
environment is allowable, dust cover shall be available to be removed for ventilating.)

trt t

[

X
SAVCH
DIRECTION
oF
INSTALLATION

l2cnﬂ ﬁ ﬂ121:|n .5_(;-,; Tr
VENTILATION
=10~ + 40T

(a) FRONT (b) SIDE

7
12cm

777777

V7
12cm




2.2 MODEL DESCRIPTION

Model —

Input power supply Spec —
Output power supply Spec —»
Output frequency —»

3100 -

_?

SAVCH Product series Input power source: 04
name 2T: 3 ph 220V 0.75
(Note: 2T2.2G or below 1.5
with compatibility of 2.2
single phase) .
4T: 3 ph 440V 15
400

(€ snrk

\_ SAVCH ELECTRIC CO.,LTD

TYPE: $3100-471.56/2.2P €
SOURCE:AC 3PH 380~460V 50/60Hz
OUTPUT:3PH 0~460V 2.8kVA 3.7/4.7A
FREQUENCY RANGE: 0.1~500Hz

son [ R AN
NJ3019380000037

Designed by Taiwan Savch Electric

b

i

AT 1

D

G

: 0.4kW
: 0.75kW
: 1.5kwW
: 2.2kW

: 15kW

- 400kW

G: General

P: Light load



2.3 INVERTER SPECIFICATIONS

2.3.1 Standard Specifications
220V single phase/Three phase Series

Item Specifications
Type(S3100-2T***G) " 04 0.75 15 22 4.0 55 75
Nominal applied motor
[KW] ( rated output ) 04 0.75 15 22 4.0 55 75
Rated power [KVA[”| 1.1 19 30 41 64 95 12
Rated | Voltage [V] 3 ph 200~240V ( With AVR function )
Output|Rated current [A] 3 ‘ 5 8 1 17 25 33
Overload capability 150%—-1min
Voltage, frequency 200 ~ 240V, 50Hz /60Hz
Voltage, f o
° a\?:ria;tiasnusency Voltage: + 10%(Interphase unbalance rate is within 2%, frequency:+5~-5%)
Input
Power '?rf;ﬁf Three phase| 3.1 53 95 132 22 315 427
current
[A] Single phase| 5.4 9.7 16.4 24.8 —
Braking| Braking transistor Standard built-in
Enclosure P20 closed type
Cooling method Fan cooling

(*1) 2T2.2G and below the power can be compatible single, select any two power as input terminal.

(*2) Rated capacity is calculated by assuming the output rated voltage as 220V.




440V Three phase Series

Item Specifications
Type(S3100-4T***G) (075 |15 | 22 |40 | 55| 75| 11 |15 | 185 | 22 | 30 | 37 | 45 | 55
Nominal applied motor
075 [ 15 | 22 X 55 | 75 185 | 22 30
[kW] ( rated output ) 40 s 87| 4% | %%
Rated power [kVA]"[ 1.9 |28 [ 41 [ 68| 99| 13| 18 [22 | 20 [ 34 | 45 | 57 | 69 | 85
Rated | Voltage [V] 3 ph 380~460V ( With AVR function )
Output|Rated current [A] | 25 ‘3.7‘ 55 ‘9.0 13 ‘ 18 | 24 ‘ 30 | 39 | 45 ‘ 60 ‘ 75 ‘ 91 ‘112
(32) [(4.7) | (6.5 |(11.8)] (15.0) |(21.7)| (28.5) |(35.4)| (45) | (60) | (75) | (91) | (112) | (150)
Overload capability G Specifications: 150%-1min(P Specifications: 120%-1min)
Voltage, frequency 380 ~ 460V, 50Hz /60Hz
Voltage, fi L
° a\g/;:ria;?()qnusency Voltage: + 10%(Interphase unbalance rate is within 2%, frequency:+5~-5%)
Required power
Input | supply capacity — 40 | 48 | 58 | 71
Power | (with DCR) [kVA]?
Rated input current
31|59 |82 | 18 |173|232 | 33 |438| 523 | 60.6 —
(without DCR) [A]
Rated input current
(with DCRY) [A] - 62 | 76 | 90 | 105
Braking| Braking transistor Standard built-in -
DC reactor(DCR) — Model customization
Enclosure IP20 closed type IPOO
Cooling method Fan cooling




Item Specifications
Type(S3100-4T***G) 75 ) 110 132 160 200 220 280 315
Nominal applied motor
[kW] ( rated output ) 75 920 110 132 160 200 220 280 315
Rated power [kVA]"| 114 134 160 192 231 287 316 3% 445
Rated | Voltage V] 3 ph 380~460V ( With AVR function )
150 176 210 253 304 377 415 520 585
Output| Rated current [A] (176) | (210) | (253) | (304) ‘ @77) | #15) | (520 ‘ (585) ’ (650)
Overload capability G Specifications: 150%-1min(P Specifications: 120%-1min)
Voltage, frequency 380 ~ 460V, 50Hz /60Hz
Voltage, f S
© a\?:ria:?;}nl;ency Voltage: + 10%(Interphase unbalance rate is within 2%, frequency:+5~-5%)
Required power supply
Input  |capacity(with DCR) 96 114 140 165 199 248 271 347 388
Power [kVAc2
Rated input current _
(without DCR) [A]
Rated input current
(with DCR) [A] 140 160 210 240 290 370 410 500 559
Braking|Braking transistor —
Model . 3
DC reactor ( DCR ) customization Optional ("3
Enclosure IPOO
Cooling method Fan cooling

(*1) Rated capacity is calculated by assuming the output rated voltage as 440V.
(*2) Obtained when a DC reactor (DCR) is used.
(*3) DC reactor (DCR) is optional part, inverter of 110KW or above must use together with the DC
reactor (DCR).
(*4) brackets "(****)" in the table is the content for the P-type machine rated current and overload
capacity




2.3.2 Common specifications

Iltem

Explanation

Output frequency

Max frequency

25 t0 500 Hz (changeable setting, Vector control maximum output frequency
of 200Hz)

Base frequency

25 to 500 Hz (changeable setting)

Starting frequency

0.1t0 60.0 Hz (changeable setting)

Setting range

Carrier frequency

«0.75~12kHz (The maximum carrier values of different power will be variable)
Note: the carrier frequency may automatically drop depending upon the
surrounding temperature or output current to protect the inverter. (The automatic
drop function can be disabled)

Setting resolution

* Keypad setting: 0.01 Hz (99.99 Hz or less), 0.1 Hz (100.0 to 500.0 Hz)
« Communication operation setting: 1/20000 of maximum frequency or
0.01 Hz (fixed)

Control

Control method

* V/f control
* Dynamic torque vector control

Voltage /frequency
characteristics

« Possible to set output voltage at base frequency and at maximum frequency
* AVR control ON/OFF selectable. Non-linear V/F pattern with three arbitrary points

Torque boost

* Auto torque boost (for constant torque load)
* Manual torque boost: Desired torque boost (0.0 to 20.0%) can be set
« Select application load with function (Constant torque load or variable torque load)

Starting torque

« When the slip compensation and torque boost occurs, the torque can exceed
150%.

Start/stop operation

« Keypad ( RUN/STOP keys), external signals (run forward (run reverse) run/stop
command etc.), Communications link (RS485).

Frequency Setting

« Keypad (Potentiometer adjustment, or by UP/DOWN button to set.)
* Analog input: DCO to +10V/0 to +100%( terminal AVI . AUI)
DC4 to 20mA/0 to 100% (terminal ACI)

+ UP/DOWN operation: Multi-frequency (16 steps)

* Pulse train input (standard): Pulse input = MI7 terminal, Rotational direction =
general terminals

* Reference frequency switching, Auxiliary frequency setting, and Inverse
operation.

Acceleration/
deceleration time

+0.00 to 3600 s, Linear/S-curve/curvilinear

Stop control

* Running continued at the stop frequency, coast-to-stop, or force to stop
« DC braking: Braking starting frequency (up to 60Hz), time (up to 30.0s), and
operation level (up to 100%).

Auto-restart
after
momentary
power failure

« Alarm at power failure, alarm when power on again.
« Restart at the frequency at which the power failure occurred, restart at the starting
frequency

Hardware
current limiter

« Settable Current limiting action value
« Over current limiting by hardware (it can be canceled)

Torque limiter

« Torque limit value (200%)
« Torque limiter 1/2, torque limiter enabled/disabled, analog torque limit value.

Control functions

« Analog input adjustment (gain/offsetffilter time constant), frequency limiter (high
and low), bias frequency, jump frequency, 2nd, motor setting, universal DI, univer-
sal DO, universal AO, rotational direction limitation.

 Overload prevention control, slip compensation, over voltage stall prevention,
droop control, PID process control, PID dancer control, auto energy saving function,

« Auto-tuning (Operating modes:motor load, do not connect the mechanical transmi-
ssion parts.)

* Fault restart, command loss detection.
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power failure

ltem Explanation
Run/stop forward and reverse command, select multi-frequency , select ACC/DEC time, Enable
3-wire operation , Coast-to-stop command,reset alarm, enable external alarm trip, ready for jogging,
Digital input select frequency command 2/1, select motor, enable DC braking, select torque limiter level,
UP/DOWN command, enable data change with keypad, cancel PID control, switch normal/inverse
operation, universal DI, force to stop, reset PID integral and differential components, hold PID
integral component, pulse train input, pulse train sign, select droop control.
Inverter running, frequency arrival signal, frequency detected, under voltage detected (inverter
s stopped), inverter output limiting, auto-restarting after momentary power failure, motor overload early
£ Transistor warning, keypad operation, inverter ready to run, inverter output limiting with delay, auto-resetting,
8 output universal DO, heat sink overheat early warning, reference loss detected, inverter operating, overload
prevention control, current detected, PID alarm, Motor switch, brake signal, alarm relay contact
output (for any fault).
« AFM:Output a selected signal with DC voltage (0 to +10 V)
- DFM: output the selected signal by the way of pulse(the pulse of the highest frequency is
25~6000p/s ).
QS{;E? (FM terminal switches AFM/DFM by switch).
Output frequency (before slip compensation, after slip compensation), output current, output
voltage, output torque, load factor, input power, PIDfeedback amount, DC link bus voltage, univer-
sal AO, motor output, PID command , PID output.
< | Runni Speed monitor (reference frequency (Hz), output frequency, motor speed, load shaft speed). Output
S /s?g;;;?r?g current, output voltage, torque calculation value, input power, PID command value, PID feedback
3 amount, PID output, load factor, motor output.
°
=
- alf?(l)rrrrnnation Alarm history: saves and displays the last 4 alarm code and their detailed description
" gggwmumm RS485 COM port 1 (for keypad connection), RS485 COM port 2 (on terminal block)
[}
£ |Protection : ; ; ; : ;
o against Upon detection of a momentary power failure lasting more than 15ms, this function stops the inverter
momentary output. If restart after momentary power failure is selected, this function invokes a restart process if

power is restored within a predetermined period (allowable momentary power failure time).







Wiring shall be checked whether correct or not. Peripheral wiring shall fulfill the following

requirements.

(Warning: do not use a buzzer of control circuit to check wiring)
(A) Wiring for control circuit Power supply must be isolated or far from other high voltage
wirings or high current power lines, thus electromagnetic interference can be avoided.

See diagrams below:
® |ndividual power supply bridge for inverter

Power MCCB O
supply S oM
@( S oM $3100 M
O O—M

® [f inverter power supply circuit is used
commonly with other machines,
inverter-specialized noise filter or isolating
transformer shall be added.

Power

sup
o

Power
su;&_o"

= |solated transformer

I l_l

Good effect may not be received if general
use noise filters are applied

X
Power MCCB
supply S oM
~ S oM $3100 3:)
0 O—M
MCCB
O O | ganeral|
o e
X
Power MCCB
supply ——G 0 -
~ - $3100
O 0O
MCCB
o Machine
—o0

® |Interference during transmission can be prohibited by adding an inverter-specialized noise filter at
main circuit output side. For preventing electromagnetic radiation, a metal tube shall be installed,
and distance from signal wiring of other control machines shall be 30cm at least.

MCCB

—~

Power

supply O—M— -
53 Noise
(EE;\ O—m— ke 11 $3100
O—M—i] -

R v
i
W

T =
_=L 30cm above

¥
Signal wire
Control device







2.4.2 The Selection of Peripheral Devices
Moulded Case Circuit Breaker (MCCB) / Earth Leakage Circuit Breaker (ELCB)

Supply voltage A;F:j"(::tfr(skt%d' Type of inverter Rat:/ldC%g,rTEnlféAB) of
0.4 S3100-2T0.4G 5
0.75 S3100-2T0.75G 15
1.5 S3100-2T1.5G 20
Three prase 2.2 $3100-272.2G 30
4.0 S3100-2T4.0G 40
5.5 S3100-2T5.5G 63
7.5 S3100-2T7.5G 100
0.75 S3100-4T0.75G/1.5P 5
1.5 S3100-4T1.5G/2.2P 10
2.2 S3100-4T72.2G/4.0P 15
4.0 S3100-4T4.0G/5.5P 20
5.5 S3100-4T5.5G/7.5P 30
7.5 S3100-4T7.5G/11P 40
1 S3100-4T11G/15P 50
15 S3100-4T15G /18.5P 63
18.5 S3100-4T18.5G/22P 100
Three phase 22 S3100-4T22G/30P 125
440V 30 S3100-4T30G/37P 150
37 S3100-4T37G/45P 150
45 S3100-4T45G/55P 175
55 S3100-4T55G/75P 200
75 S3100-4T75G/90P 250
90 S3100-4T90G/110P 315
110 S3100-4T110G/132P 400
132 S3100-4T132G/160P 500
160 S3100-4T160G/200P 630
200 S3100-4T200G/220P 630
220 S3100-4T220G/280P 800
280 S3100-4T280G/315P 1000
315 S3100-4T315G/355P 1200

Note:
(1) In order to avoid the residual current circuit-breaker error, please select current sens-
itivity above 200mA, and operation time with 0.1s or above.

(2) Breaker rated current must be 2~4 times the rated input current of frequency inverter.

15



Recommended wire specification

Applicable Recommended wire specification (mm2)
\?;fapg;)é ;ﬁgii\rﬁ,) Type of inverter Input Output [ Ground
(KW) [L1/R,L2/S,L3/T]|[U,V,W]| terminal [G]
0.4  |S3100-2T0.4G 25
0.75 |S3100-2T0.75G 4
- 15  |S3100-2T1.5G 4 25
rezezgvase 22  |s3100-2T2.2G 6
40  [S3100-2T4.0G 6
55  [S3100-2T5.5G 6 35
75  |S3100-2T7.5G 10
0.75 |S3100-470.75G /1.5P 25
15  |S3100-4T1.5G/1.5P 25
22  |S3100-4T2.2G/4.0P 25 25
40  |S3100-4T4.0G/5.5P 4
55  |S3100-4T5.5G/7.5P 4
75  [S3100-4T7.5G/11P 6
11 S3100-4T11G/15P 6 3.5
15 S3100-4T15G/18.5P 6
185 [S3100-4T18.5G/22P 10
22 S3100-4T22G/30P 16 >3
Thriig{‘/ase 30 |S3100-4T30G/37P 25
37 S3100-4T37G/45P 25 8
45 S3100-4T45G/55P 38
55 S3100-4T55G/75P 38
75 S3100-4T75G/90P 60 14
90 $3100-4T90G/110P 70
110  |S3100-4T110G/132P 100 9
132 [S3100-4T132G/160P 150
160 |S3100-4T160G/200P 185
200 |S3100-4T200G/220P 240 38
220 [S3100-4T220G/280P 150*2
280 [S3100-4T280G/315P 185*2 60
315  [S3100-4T315G/355P 240%2













ADanger

Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply trans-
former exceeds 500 kVA and is 10 times more than the inverter rated capacity (accessories).

Otherwise fire could happen!

(4)Connect the brake resistorterminals P(+). DB (22kW or below)

1) Connect the braking resistor terminals P (+), DB.
2) Keep the wiring distance between the inverter and braking resistor below 5m and two lines twisted

or paralleled.

ADanger
Do not connect to terminals other than terminals P (+) and DBwhen connecting the DC brake

resistor.
Otherwise fire could happen!

20



2.4.4 Control terminal wiring

Functions of control terminals are listed in the following table Control terminal connection methods
are different due to different function parameter settings in line with use purpose of the inverter.
Perform wiring properly to reduce the noise caused by the main circuit wiring.

Function of Control Terminals

Categ-| Terminal | Terminal

ory | symbol name Functions
Power for
ov speed | power for external frequency setting (DC +10 V)
setting

(1) Analog voltage inputs the command value for frequency setting
DC0~10V/0~100 (%)(positive running), DC10~0V/0~100 (%)
(reverse running)
(2) Analog input for the PID instruction, PID control feedback
signal, the frequency auxiliary setting.
AVI \/;\‘;‘lgog (3) Hardware Specifications

inpugt * Input Impedance: 22 (kQ) )
setting * The maximum possible input DC + 15V. Apply DC + 10V when it
exceeds DC + 10V.
* set the function parameter 02.35 as "0" when inputting the analog
voltage of positive and negative (DCO ~ + 10V) via terminal AVI
(ps: only above 18.5kW (include 18.5kW) support negative polarity
analog, selecting DC~+10V)

(1)Analog current inputs the command value for frequency setting

DC4~20mA/0~100 (%) (positive running), DC20~4mA/0~100 (%)

Analog (reverse running)

ACI current | (2) Analog input for the PID instruction, PID control feedback
input signal, the frequency auxiliary setting, ratio setting, torque limit

setting setting, and analog input monitor allocation.

(3) Hardware Specifications

* Input Impedance: 250 (kQ)

Analog input

(1) Analog voltage inputs the command value for frequency setting
DCO0~10V/0~100 (%)(positive running),DC10~0V/0~100 (%)
(reverse running)
(2) Analog input for the PID instruction, PID control feedback
signal, the frequency auxiliary setting, ratio setting, torque limit
setting, and analog input monitor allocation.
Analog (2) Hardware Specifications
AU voltage | * Input Impedance: 22 (kQ)

input * The maximum possible input DC +15V. Apply DC +10V when it
sefting exceeds DC + 10V.
* set the function parameter 02.45 as "0" when inputting the analog
voltage of positive and negative (DCO ~ £+ 10V) via terminal AUI
(ps: only above 18.5kW (include 18.5kW) support negative polarity
analog, selecting DC~+10V)

Analo i i i i
ACM commgn Common terminals for the analog input and output signals (terminals

terminals [10V, AVI, ACI, AUI, AFM) are insulated for terminals DCM, MCM.
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Function of Control Terminals(continued)

Categ-|Terminal | Terminal ;
oryg symbol name Functions
o (1) Set various signals towards function parameters 01. 01~01. 07.
MI1  |Digital input 1 01.98.01. 99.
(2) Input modes of trigger: drain / source switching.
MI2  |Digital input 2| (3) Switch from [short circuit ON] to [short-circuit OFF] of the operation
mode between each digital input terminals and terminals DCM.
MI3  |Digital input 3 _(4) Digital in;_)ut terminals MI7 is set to be pulse input terminal by modify-
ing the function parameter.
L Maximum wiring length is 20m
Mi4  |Digital input 4| paximum input pulse is 30kHz: pull the resistor up and down when
connecting to a pulse generator of open collector output.
MI7  |Digital input 7| Refer to the digital input precautions.
100kHz: when connecting to a pulse generator of complementary
5 outputs.
= Ei‘;g"’f"g(;;”' < Digital input circuit specifications >
E FWD g;ommand Item Minimum | Maximum
g input Operating voltage ON Value oV 2V
(SINK/NPN) OFF Value 22V 27V
Reverse Operating voltage ON Value 22V 27V
running * (SOURCE/PNP) OFF Value oV 2V
REV |Stop Operating current when ON 2.5mA 5mA
command (Input voltage OV)(Input terminal MI7) (4.8mA) (8mA)
input
Allowable leakage current when OFF - 0.5mA
. (1) Connect output signal power of programmable controller.
Auxiliary (Rated voltage DC +24V (supply voltage range: DC +22 ~ +27V) Maxi-
24V Jcontrol mum 100mA)
power (2) Use as load power for transistor output.
Digital : PR . .
DCM  |common ggn’clm'\cjg’t::mmglslfor digital input signal are absolutely insulated for
terminal . erminals.
Output the monitor signal of current voltage DCO ~ 10V or current
voltage DC4 ~ 20mA. Output specification (VO / 10) switchesabove
18.5kW (include 18.5kW) through SW4 and functional parameters 00.29
(0: AFM, 1: 4~20mA output) on circuit board.
Output specification (VO / DFM) switches the power under 15kW
(include 15kW) through SW2 and functional parameters 00. 29 (0:
AFM, 2: DFM pulse output) on circuit board.
Content of the signal can be chosen from the following through the
= Analo setting of function parameter 00. 31.
= AFM o9 « Output frequency « Output current  « Output Voltage
5 monitor i
o * Output torque « Load factor « Consumption power
8 « PID feedback value  + DC bus voltage
2 « Universal AO « Motor output
< * PID command value - PID output value
* Impedance can be connected: Minimum 5kQ (DCO ~ 10V output)
(Up to two analog voltmeter can be connected (DCO ~ 10V, the input
impedance is 10kQ))
* Impedance can be connected: Maximum 500Q (DC4 ~ 20mA output)
* Gain adjustment range: 0 to 300%
Analog Common terminals of analog input and output signals are insulated for
ACM o | DCM, MCM terminals.
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Function of Control Terminals(continued)

Cat Terminal | Terminal i
0,;’,9' symbol name Functions
Only the powers under 15kw (include15kw) have DFM output function.
Content of the signal can be chosen from the same function as the AFM
through the setting of function parameters 00. 31.
* Impedance can be connected: Min 5kQ
(Up to two analog voltmeter (DCO~10V can be connected, the input
impedance is 10kQ).
Pulse * Pulse working state: about 50% Pulse rate: 25~ 6000p / s (full scale)
5 DFM monitor * Pulse output waveform + DFM output circuit example
e DFM
3 function DFM
8
T Meter
DCM
Digital Common terminals for analog input signals and terminal DFM output are
DeM ?eorrnmglns insulated for ACM, MCM terminals.
(1) Output various signals set by 01. 20~01. 21 parameters
(2) Switch from "signal output ON" to “"signal output OFF" of the opera=
tion mode between the transistor output terminal MO1~MO2 and the
) terminal MCM.
MO1 g:‘r:)s:tsgors <Transistor output circuit specifications>
Items Maximum|
oWahng ON Value 2V
‘é voltage OFF Value 27V
3 Maximum load current when ON| 50mA
(g Leakage current when OFF 0.1mA
%
é Transistors | Note: ¢ Connect a surge=absorbing diode at both ends of the field coil
- Mo2 Output 2 when connecting control relay.

# Use terminal 24V as power supply terminal (DC24V (supply
voltage range: DC22 ~ 27V), maximum 100mA) when turning
the circuit on. Perform shortscircuit between the terminals
MCM=DCM.

Transistor
MCM outputs Common terminals output by the transistor are relatively insulated to the
common terminals DCM, ACM,
terminal
= (1) Perform output through relay contacts (1C) when the inverter alarm
é Relay stops.
o RARB | htact | Contact capacity: AC250V 0.25A cosg = 0.3, DC30V 1A
° -RC output (2) Select and output various signals the same as terminals MO1~ MO2.
—E (3) Switch from “ON signal output” when turned on between terminals
8 RA-RC to “ON signal output® when tumed off between terminals RA-RC.
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Function of Control Terminals(continued)

Categ-| Terminal | Terminal ;
ory_ | symbol name Functions
RS485 co-
SG+ SG mmuniczoti— Connect input and output terminals of computers and programmable
on terminal | controllers via RS485 communication.
(1) Connect keypad use.
(2) Remove keypad and connectors used for communication between
RS485, computers and programmable controllers.
c
% 1 Vce
£ | RJ-45  |Rs48s 2 GND 1 8
2 connect- | communic- 3 NC
| oo | o
or conn-
© | with key- | ection with g %%Jr
pad keypad) 7 GND 5
8 Vce RJ-45 connector
RJ-45 connector
Pin definition of RJ-45 connector
*Use 1, 2,7, 8 pins for the power supply for the keypad. Connect the
RJ-45 connector to other equipment and do not use these pins.

2.4.5 Transfer of various switches

ADanger

When the control panel finger switch or jumper switch, turn OFF the power and wait at least five minutes
for inverters of 22kW or below, or at least ten minutes for inverters of 30kW or above. Make sure that the
LED monitor and charging lamp are turned OFF. Further, make sure, using a multimeter or a similar instru-
ment, that the DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25
VDC or below)

Otherwise an electric shock could happen!

Functions of various switches(below 15kW (include 15kW))

Switch symbol Functions
<RS485 Communication termination resistors switch (RS485 Communicate Port 2
SW1 (Terminal block))>
« Set shorted cap to ON for RS485 communication when connecting the inverter to the
terminal.
< voltage / current output switch of S3100 terminal AFM/DFM >
Select the AFM output specification switch. Change the function parameters 00. 29 when|
switching short circuit jumper.
Sw2 — SW2 00. 29 data
Input specifications
Voltage output (factory state) AFM side 0
Frequency output DFM side 2
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Functions of various switches(below 15kW (include 15kW))

Switch symbol Functions
SwW3 <The input switch of AUI/ACI terminal>
Select analog voltage input setting or analog current input setting.
< digital input terminals drain / source switch >
SW4 « For the digital input terminals MI1 ~ MI4,MI7, FWD, REV drain / source switches for
jumper selection.
« The factory state is NPN(SINK) side .
Functions of various switches((above 18.5kW (include 18.5kW))
Switch symbol Functions
< digital input terminals drain / source switch >
« For the digital input terminals MI1 ~ MI7, FWD, REV drain / source switches for jumper
SWi1 -
selection.
* The factory state is SINK side .
<RS485 Communication termination resistors switch (RS485 Communicate Port 2
SW2 (Terminal block))>
« Set shorted cap to ON for RS485 communication when connecting the inverter to the|
terminal.
<RS485 Communication termination resistors switch (RS485 Communicate Port 1 (for|
connection with the keypad))>
SW3 Set it to OFF (Factory state) when connecting keypad,
«Set shorted cap to ON for RS485 communication when connecting the inverter to the
terminal.
< voltage / current output switch of terminal AFM >
Select the AFM output specification switch. Change the function parameters 00. 29
when switching short circuit jumper.
Sw4 o SW5 00. 29 data
Output specifications
Voltage output (factory state) VO side 0
Current output 10 side 1
< function switch of terminal AUl >
Select the analog voltage input setting or PTC / NTC thermistor input. Change function
parameters 04. 26 when switching short circuit jumper.
S SW5 00. 29 data
SW5 Input specifications
Analog voltage input setting .
(factory default) V2 side 0
PTC thermistor input PTC/NTC side 1 (alarm) or 2 (alarm)
NTC thermistor input PTCI/NTC side 3
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2.6 External Dimensions

2.6.1 Inverter Size

Unit:mm

Inverter type

Wi1

w2

H

Hanging
Standing

H1

H2

$3100-2T0.4G

S$3100-2T0.75G

S§3100-2T1.5G

S3100-4T0.75G/1.5P

S$3100-4T1.5G/2.2P

S3100-4T2.2G/4.0P

108

95

95

138.1

118

159.5

S3100-2T72.2G

S3100-2T4.0G

S3100-4T4.0G/5.5P

S3100-4T5.5G/7.5P

130

108

108

209

198

169.8

S§3100-2T5.5G

S$3100-2T7.5G

S3100-4T7.5G/11P

S3100-4T11G/15P

S3100-4T15G/18.5P

180

160

160

298

284

180

6.5

6.5

S$3100-4T18.5G/22P

S3100-4T22G/30P

250

160

160

386

370

201

S3100-4T30G/37P

298

176

176

470

454.5

225

6.5

12

S$3100-4T37G/45P

S3100-4T45G/55P

S3100-4T55G/75P

383

115

115

580

564

280

10.5

10.5

S$3100-4T75G/90P

S3100-4T90G/110P

S3100-4T110G/132P

468

160

160

778

745

744

340

12.5

18

S3100-4T132G/160P

S3100-4T160G/200P

490

270

270

1274
(1491.5)

1231

405

23

S3100-4T200G /220P

S3100-4T220G /280P

S3100-4T280G /315P

S3100-4T315G /355P

750

245

250

1363
(1668)

1327

417

18

27















Overview of Keypad Functions

Monitors and Key Functions Overview
RUN’:alNG LED | The indicator lamp is on when it has run command status,
mp
When the@ key of keypad as run command is valid, the indicator is on, In the
PULED programming mode and alarming mode, it cannot takekey operation when
the indicator is on.
Hz, A, kW
Unit of LED It means these indexes show the unit of the number displayed and the running
lamp (3) status by the combination of 3 LED lamps. Refer to “3.1 Monitoring Item Under
Run Mode" on detailed contents.
If the displayed data is exceeding 9999, x10 LED lamp is on, and the “displayed
x10 LED data x10" is actual data. When the data is hexadecimal, the indicator light of “x10"
flickers.

Operation using the Keypad

Operation Modes Selection

=
Running
mode —

{:‘gmg"mm_ Alarming @ P ] andarmd @ s#)gging
@ e

Tips: Double key operation means: operation by pressing 2 keys simultaneously and the sign is “+".

Menu switching under programming mode

®

— (—— 01.- - —@> ...... _g> 1.2

©
O|©

©
OO
@)

FA_L [l EC_5 el di_0 (el C.r_n el b.C_H
© - © © - ©
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Functional parameter setting or modification

Tips: Cursor moving: When functional parameter data is changed, press @ key for more than 1s
continuously. It enables move the flashing position and the data on the position could be changed.

Alarming information query

Fu Interface
or sw1tch|ng
oo, BOMAOR " PR e - “h ]
@ Output
frequency value

Run information query

e gy < o - T

Output frequency value

1/0 Signal Checking

g@”@m~m ExT

l/OData
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3.2 Overview of Operation Modes
The S3100 features the following three operation modes.

Operation Modes

Operation Mode Description
It is the mode enters into automatically after power on.
It colud take frequency setting, PID setting, specify run/stop commands in regular
: operation.
Running Mode It could monitor the running status in real time.
If a light alarm occurs, the “L-AL" appears on the LED monitor.( Above 18.5kW
(include 18.5kW))
Programming | It could allow you to configure function parameter data and check a variety of
Mode information relating to the inverter status and maintenance.
If an alarm condition arises, the inverter automatically enters the Alarm mode in
Alarm Mode which you can view the corresponding alarm code and its related information.
3.3 Running Mode

3.3.1 Monitoring ltem under Run Mode

Under run mode, it could monitor 14 items which listed in the following table. Inmediately after the
power is turned ON, the monitor item specified by function code 01, 43 is displayed. Pressing the@
key in Running mode switches between monitor items in the sequence shown in the following Table.

Monitored Items

: ; ; - ; 01. 43 Function
Monitored Items | Example|LED Display| Unit| Description of Display Value parameter
Function parameter 01.48 specifies what to be displayed
Output Frequency Displa -
: y value =
té?)fr?]r:eilslgﬁon 5000 |mHzoA kW | Hz Output frequency (Hz) .
Output Frequency : -
1 50.00 HzoA okW | Hz | Display value =
5 |onsaton O] | output requency (Hz) 01. 48=0
5 Setting Display value = (01. 48=1)
§ Frequency 5000 | wHzoAokW | Hz | Setting frequency (Hz) o1 48=2)
@ Display value =
‘% Motor Speed 1500 | mHzmA okW | rimin| Qutput frequency (Hz)x 0;2001 (O1. 48=3)
: - (O1. 48=4)
2000 | mHzmA okW | vmin| Display value = =
Load shaft speed R | ™) Output frequency (Hz) x 01. 50 | (O 4e=>)
: .| . | Display value = ’
Line Speed 2000 | oHzmA mkW |[m/min| Output frequency (Hz) x 01. 50
Di _ Output frequen:
Speed (%)*1) 600 |cHzoAckw| % |Display value ===, S lency
x 100
mON OOFF
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Monitored
Items

Example

LED Display

Unit

Description of Display Value

01. 43 Function
parameter

Output Current

13.50

oHzmA okW

Current output from the inverter
in RMS

3

Output Voltage

380U

oHz oA okW

Voltage output from the inverter
in RMS

Output Torque

50

oHz oA okW

%

Calculated output torque

Input power

8.60

oHz oA mkW

kW

Input power to the inverter

PID command

10.00.

oHz oA okW

PID Feedback
amount

9.00.

oHz oA okW

PID command/feedback amount
transformed to that of physical
value of the object to be
controlled, Refer to function
parameters 01. 40 and 01. 41 for
details.

When a PID command is
displayed, the dot at the lowest
digit on the LED monitor blinks.

PID Output

100.0.

oHz oA okW

%

Display the PID value in max
output frequency (00. 03) as
percentage of 100%.

When PID is output, the dot at the
lowest digit on the LED monitor
blinks.

Load factor

50,

oHz oA okW

%

Load factor of the motor in % as
the rated output being at 100%

Motor output
power

9.85

oHz oA mkW

kW

Motor output in kW, LED blinks

Analog Input(*1)

90.00

oHz oA okW

Analog input to the inverter in a
format suitable for a desired scale
Refer to function parameters

01. 40 and 01. 41 for details

The analog input monitor appears
only when the analog input
monitor is enabled by any of
function parameters 01. 61 to
01. 63. (Select terminal function).
Torque current command value

Torque Current(1

48

oHz oA okW

%

Torque current command value

23

Magnetic flux
command (*1)

50

oHz oA okW

%

Magnetic flux command value
(Available only under vector
control)

When it is V/f control, it displays O
(zero).

24

Input watt-hour1),

100.0

oHz oA okW

kWh

Display value
_ Input watt hour (kWh)

100

25

(*1) Adapt to above 18.5kW (include 18.5kW).
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3.3.2 Monitoring light alarms on keypad(above 18.5kW (include 18.5kW))

Inverter failure is divided into Alarm, and Light alarm. If the former occurs, which appears the inverter
immediately alarm, if the latter occurs, which the L-AL appears and PU LED blinks on the LED moni-
tor, but the inverter continues to run. The Light alarm object should defined with function codes 04.81
and 04.82 beforehand. If the Light alarm [mLALM](data = 98) is distributed to general output terminal
(function parameters 01. 20~01. 24. 01. 27), enables the inverter to output the LALM signal on that
terminal upon occurrence of a light alarm.

Please refer to Chapter 7 Failure Indication and Countermeasures on the causes of minor failure.

B Check a light alarm

If a light alarm appears, it displays L-AL on the LED monitor. If the light alarm would be required to
check, enter programming mode by pressing @ key and check on “Maintenance Information” E_36.
Additionally, To check the past light alarm ,it’s also possible to check on E_37 (light alarm (previous))
~E_39(light alarm (previous 3)) simultaneously. Refer to “4.4 Maintainance Information”

B Remove the current light alarm

After checking the current light alarm, to switch the keypad from the L-AL indication back to the
running status display, press the @ key in Running mode If the light alarm has been removed, the
PU LED doesn't blink,and general output signal[mLALM] turns OFF. If not, PU LED and general
output [mLALM] will keep showing “Light alarm” status.

3.3.3 Preliminary operation-not-connected with motor

m About the setting method of keypad giving the frequency

The frequency setting is made via the operation panel(00.01=0 factory default)

(1) parameter 00.01 data is set to 0, that is to use the keyboard () ; (V) to set the frequency (if there

is integrated potentiometer, the potentiometer is priority)

(2) After pressing the buthon@ / @ Jthe frequency is displayed, and the last bit of the set frequency

flashes

(3) You can change the setting frequency by pressing @ / @ again

(4) If you want to save the setting frequency, please pms@within 3s after the frequency adjustment is

feed, it will display “SAUE" means being saved.

Note: If the operation panel is an integrated potentiometer and it is necessary to switch to the feed
method of the keyboard @ / (V). It needs to set the function parameter 11.50 Function switch bit
(hexadecimal display) 1: Potentiometer panel switch to key reference (0 : Potentiometer, 1: function
up and down key) The last factory default bit of parameter 11.50 is changed from 0 to 2 that is
switched to the operation panel to a feed frequency mode via up and down keys. The saving of
up and down keys operation, please refer to the description of above (4) point

1 0On the three-wire operation controlled by an external signa

The external signal of the terminal [ImFWD] [mREV] is a two-wire operation in the initial state, but by

assigning "mHLD", it can be used as a SelfHocking holding signal when the three-wire operation con-

trolled by [mFWD] [mREV] [mHLD]. When [mHLD] is ON, the selfHocking holding [nFWD] or [nREV]
signal, when OFF, is released. There is no assigning to [mHLD] function, only there are [nFWD] [mREV]
two-wire operation
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Output !
Frequencyl  / P\ I
Rolation | | N
| | ) v
. | | Reverse
|
[mFWD]

v
|
[MHLD] |

The wiring of the external signal control operation is as below

Two-wire operation control “forward rotation/reverse rotation” and “reverse rotation/stop”
(00.02=1)

POWER Mcce

N
o] B8 W
O—M—]
FwpisToP——O O————([FWD]
REV/STOP O O [REV]
DCM

Three=wire operation control mode(00.02=1) (01.07=6 Self4ocking hold[mHLD])

POWER Mcce
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3.4 Programming Mode

Programming mode provides you with these functions--setting and checking function code data,
monitoring maintenance information and checking input/output (1/O) signal status. These functions
can be easily selected with a menu-driven system. The following table lists menus available in

Programming mode.

When the inverter enters Programming mode from the second time on, the menu selected last in
Programming mode will be displayed.

Program Mode Menu

No. Menu Iaﬁliel?llpsgéay Main Functions
00.__ 00 Group Parameters (Basic Function)
01.__ 01 Group Parameters(External Terminal Function)
02.__ 02 Group Parameters(Control Function)
03.__ 03 Group Parameters(Motor 1 Parameter) Display/ch
04 04 Group Parameters(Advanced Function) ange the
1 |DataSetting 05.__ 05 Group Parameters(Motor 2 Parameter) data of the
06.__ 06 Group Parameters(Motor 3 Parameter) (1) selectable
07.__ 07 Group Parameters(Motor 4 Parameter) (*1) function
08.__ 08 Group Parameters(Application Function 1) code
09._ 09 Group Parameters(Application Function 2)(*1)
10._ 10 Group Parameters(Application Function 3)(*1)
1. 11 Group Parameters(Serial Communication Function)
Displays the function code selected and its data on the same
Data screen. Also this menu is used to change the function code data
2 Checking b.C_H or check whether the data has been changed from the factory
default.
3 Runl ) crn Displays the running information required for maintenance or test
Monitoring running.
4 |1/O Checking| d.i o Displays external interface information.
5 Malntengnce EC_S Displays maintenance information including cumulative run time.
Information
Alarm Displays the recent four alarm codes. Also this menu is used to
6 Information FA_L view the information on the running status at the time the alarm

occurred.

(*1) Adapt to above 18.5kW (include 18.5kW).
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3.4.1 Checking changed function codes

Changed Function codes could be checked by menu code “b” in programming mode: “b.C_H ” shall
be check. The keypad monitor shows the function codes whose data has been changed from the
factory defaults, in Programming mode allows you to check function codes and their data that has
been changed.

3.4.2 Monitoring the running status

Menu C "Drive Monitoring" in Programming mode allows you to monitor the running status during
maintenance and test running. The display content of “Drive Monitoring” is listed in Table below.

Drive Monitoring Items

value

Keypad . -
Display Iltem Unit Description
C 00 | Output Frequency | Hz | Output frequency before slip compensation
C_01 Output Frequency | Hz | Output frequency after slip compensation
C_02 | Output Current A | Output Current
C_03 | Output Voltage V | Output Voltage
C_04 | Output Torque % | Output Torque
C_05 | Setting Frequency | Hz | Setting Frequency
. N Display the output run direction.
c_06 Running Direction | None F: Forward, r: Reverse, ----: Stopped
Display the run status with 4-bit in hexadecimal. Refer to
C_07 | Running Status None | mRun Status (C_07 ) and Display Method of Run Status 2
(C_23) on the following page on detailed information.
Display Value =Output Frequency(Hz)x 120/ PO1(motor pole)
C_08 | Motor Speed r/min | When display value is more than 10000, x10 LED is on ,and
motor speed= display value x 10.
Display Value =(Output Frequency Hz) x Functional Param-
/min | €ter 01. 50 (Speed display factor)
C_09 | Load shaft Speed | min When display value is more than 10000, x10 LED is on .and
load speed= display value x 10.
The PID command value is displayed after conversion to the
virtual physical values (e.g., temperature or pressure) of the|
c 10 PID command N object to be controlled using function parameter 01. 40 and
— one

01.41 data (PID display coefficients A and B).
Display value = (PID command value) x(Coefficient A-B) + B
When PID control is set as no action, it displays “----".
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Keypad

Display ltem Unit Description
The PID feedback amount is displayed after conversion to the
virtual physical values (e.g., temperature or pressure) of the
object to be controlled using function parameter 01. 40 and 01.
C_11 |PID Feedback None |41 data (PID display coefficients A and B).
amount Display value = (PID feedback amount) x(Coefficient A - B) + B
When PID control is set as no action, it displays “----".
C_12 |Torque Limit Value | 9 |Driving torque limit value A (based on motor rated torque)
C_13 |Torque Limit Value 9, |Braking torque limit value B (based on motor rated torque)
When this setting is 100%, the LED monitor shows 1.00 time
C_14 |Ratio setting(*1) — |of the value to be displayed.
- When no rate setting value is selected, it displays “----".
Display Value=(Output Frequency Hz) x Functional Param-
. . . |eter 01.50 (speed display coefficient)
C_15 |Line Speed (") | m/min\ypon digpiay value is more than 10000, x10 LED is on and
line speed= display value x 10.
C_16 |Reserved (1) - —
C_17 |[Reserved(*1) - -
C_18 [Reserved(*1) - -
C_19 [Reserved(*1) - -
C_20 [Reserved(*1) - -
Display PID output value, displayed in % (assuming the maxi-
C_21 |PID Output Value(*1) % |mum frequency as 100%).
When PID control is set as no action, it displays “----".
Magnetic flux % : :
C 22 command value (1) o |It displays Flux command value in %.
Display the run status 2 in 4-bit in hexadecimal. Refer to m
23 |Running Status 2(*1)| None |Run Status (C_07 ) and Display Method of Run Status 2
c23 unning Status 2( ome (C_23) on the following page on detailed information.
C 24 Motor . | Temperature detected by the NTC thermistor built in the motor.
— Temperature (*1) C |When it is not connected NTC thermistor setting, it displays
C_25 |Reserved (*1) - -
C_26 |Reserved (*1) - —
C_27 |Reserved (*1) - -
C_28 |Reserved (1) _ _

(*1) Adapt to above 18.5kW (include 18.5kW).
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B Run Status (C_07 ) and Display Method of Run Status 2(C_23)
To display the run status /run status 2 in 4-bit in hexadecimal, as shows in table below.

Bit Distribution of Run Status (C_07 )

Bit Mark Content Bit Mark Content
15 |mBUSY| pning functional parameter | ;| | | voltage i limiting|s 1.
14 |Reser- |0 6 |mTL | Torqueinlimitingis 1.
13 |ved 0 5 | mNUV | DC bus voltage> Low voltage level is1
Valid communication (run
12 [mRL instruction, setting frequency 4 mBRK | Braking is 1.
status) is 1.
11 |mALM | Alarmingis 1. 3 | mINT | Output open circuit of inverter is 1.
10 |mDEC | Speed reducing is 1. 2 | mEXT | DCin brakingis 1.
9 |mACC | Speed accelerating is 1. 1 mREV | Reverse rotation is 1.
8§ |miL Current in limiting is 1. 0 mFWD | Forward rotation is 1.
Bit Distribution of Run Status (C_23)
Bit Mark Content Bit Mark Content
15 7 - Speed in Limiting (in Torque Control)
14 6 - Reserved
13 5 - Motor Selection
00: Motor 1
01: Motor 2
12 4 = [10: Motor3
11: Motor 4
11 3 -
10 2 _
9 1 _
- Reserved
Control Method
0000: V / f control with slip
compensation inactive
0001: Dynamic torque vector
control
8 0 - 0010: V/f Control with Slip

Compensation active
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Display Example of Run Status

LED No. LED4 LED3 LED2 LED1
Bit 5 [ pe[unJwlos[7]6e]s5]a4]3]2]1]o

[ Mark__ [mBUSY|[mWR | mRL [mALM|mDEC [mACC | mlL, [mVL| niTL[mNUV[mBRK | mINT [ mEXT [mREV [mFWD

of8@y 1 [oJoJo[ 1 [ofofofo[o[rt[1t]olofo[1

E

@ | LED LED4 LED3 LED2 LED1

i ke¥pad

| In l

5 [hexad- |

s ecimal

® Hexadecimal conversion table

Use binary system 4 bit unit to be converted into hexadecimal. The conversion table is as the follow-

ing.

3.4.3 Checking VO signal status

Conversion of Binary and Hexadecimal

Binary Hexadecimal Binary Hexadecimal
000 0 0 1 0|0 0 8
000 1 1 1 0|0 1 9
00]1 0 2 1 011 0 A
010]1 1 3 1 011 1 b
0 1 {0 0 4 1 110 0 ¢
0 1 {0 1 5 1 110 1 d
0 1 1 0 6 1 1 1 0 E
0 1 1 1 7 1 1 1 1 F

Menu #d "I/O Checking" in Programming mode allows you to check the 1/O states of digital and
analog signals. It is used to check the running status during maintenance or test running.

“I/O Checking” ltems
ge's);lp:: Item Description
Input signals on the control Disp_lay ON/OFF status of I/O signals' on the gonlnol circuit

d_00 circuit terminals{inpubioutput) termlpal Plock. refer to thg next page“m I/O Display of Control
Terminal” for related details.

d_01 |Reserved —

d_02 |Terminal AVI Input Voltage Display terminal AV1 input voltage. Unit: V

d_03 |Terminal ACI Input Current | Display terminal AVI input current. Unit: mA

d_04 |Terminal AFM Output Voltage | Display terminal AFM output voltage. Unit: V

d_05 [Terminal DFM Output Voltage(*1) | Display terminal DFM output voltage. Unit: V

d_06 | Terminal DFM Output Frequency| Display terminal DFM output pulse count in unit time. Unit: p/s

d_07 [Terminal AUl Input Voltage | Display terminal AUl input voltage. Unit: V

d_08 |Terminal AFM Output Current(*1)| Display terminal AFM output current. Unit: mA

d_10 |Reserved —
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# Display in Hexadecimal

Distribute all I/O terminals as 16-bit binary system from 0 bit to 15-bit. It is viewed as “0" when there
is no distribution. Distributed data is displayed as 4-bit hexadecimal number system number in
keypad (0~F).

Digital input terminals FWD and REV are distributed to bit 0 and bit 1. MI1~MI7 are distributed to bits
2~8. In all bits, when all input terminals are ON, it set as “1", and it is set as "0" when OFF. E.g.,
when terminals FWD and MI1 are ON and the rest are OFF, the display of LED4~LED1 is 0005.
Digital output terminals MO1~MO2 are distributed to 0-1. When output terminals MO1~M0O2-MCM
are ON (short circuit), it is set as “1". When OFF (disconnected), it is set as “0”.

The status of contact output terminals RA/RB/RC is distributed to bit 8. When the output terminals
RA-RC are closed, itis setas “1”. When RA-RC is disconnected, itis set as “0". E.g. when the
terminal MO1 is ON, MO2 is OFF, RA-RC is closed, the display of LED4~LED1 is 0101.

Terminals distributed as 0-15 bits and 7-segment LED hexadecimal display examples are as
the following.

Hexadecimal Display of 7-segment LED (Examples)

LED No. LED4 LED3 LED2 LED1
Bit 15 14 |13 [2]1n]10]9 8 7165 432|110
Input — = | = N ; q
toinal | — - | - MI7 MI4| MI3 | MI2 | MI1 | REV |[FWD

Out = Il =1=1=
termpigtal - - - == RA/RB/RC MO2 | MO1
Binal
mAsW‘Qm0000000000000101
ESl =
SE| oE LED4 LED3 LED2 LED1
@ [+ —
2= a8 e I:I
28 XX i
a=| a2
Ye




3.4.4 Reading maintenance Information

Menu code E “Maintenance Information: E.C_S” of program mode displays necessary information in
inverter maintenance.

Maintenance Information Items

lsies)gfg? Item Display Contents
Displays the content of the accumulative power-on time counter
of the inverter.
Measurement Range: 0~65,535 h
Display: Divided the accumulative run time into interactive
. display of front 2 bits and back 3 bits.
E 00 Cumulativerun | Eg.0 « 535h (535 h)
- time 65 < 535h (65,535 h)
When the back 3 bits are displayed, it displays h (hour) at the
final bit.
When the count exceeds 65,535 hours,the counter will be reset
to "0" and start over again.
E_01 DC link bus voltage | Displays the DC link bus voltage of main circuit of inverter. Unit: V
E 02 Max. Temperature | Displays the max temperature —inside of the inverter for per hour.
- inside the Inverter*1) Unit: “C (it displays 20 C when it is below 20 C.)
E 03 Max. Temperature| Displays the max temperature of —cooler for per hour. Unit: C
— of cooler (it displays 20 ‘C when it is below 20 C.)
E_04 gﬁ_;;ﬂecnve Displays the maximum current in RMS for per hour. Unit: A
E_05 Reserved -
E_06 Reserved —
Cumulative Displays the content of the cumulative running time of the cooling fan.
P When the cooling fan ON-OFF control (functioncode 04.06) is valid
E_07 running time of
— the cooling fan and the fan stops, the counter does not work.
Displays method is the same with E_06.
Cumulative starting times of the 1st motor and display value
Measurement Range: 0~65,530 times
Number of Display: 0~9999
E_08 startups for the If it is beyond 10,000 times, x10 LED is on. It displays by dividing
18t motor the times by 10.
When it is beyond 65,530 times, it will be reset to“0” and start ove|
again
Displays Input watt hour
Displays: 0.001~9999
Input watt hour= “Display” x 100kWh
It can reset Input watt hour and accumulative power data
E_09 Input watt hour through setting functional parameter 01. 51 as “0.000”
When it is beyond 999,900kWh, it will be reset to“0” and start
over again.
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Maintenance Information Items(continued)

gies)g?g;/j Item Display Contents
Cumulative power data means the data of Input watt
hour(kWh)xfunctional parameter 01. 51.
The setting range of functional parameter 01. 51 is 0.000~9999.
I Iati Displays Unit: None
E_10 umu ?j I\tle (Display: 0.001~9999. it will be reset to“0” when it is more than
power data 9999. (fixed at 9999))
According to the accumulative power data, move the decimal point,
and change the display resolution. It can reset accumulative power
data through setting functional parameter 01. 51 as “0.000”.
Cumulated error times in RS485 communication (communication
E 11 Erﬁgg ?c?)rr?r:]un— port 1: connection of keypad).
— ication port 1) When it is beyond 9,999 times, it will be reset to“0” and start over
p again
E 12 (F}Q;‘:gste(ggl;]mu_ Latest error appears in RS485 communication (communication
- nication port 1) | Port 1). It displays in decimal system code form.
E 13 Reserved —
E_14 Tvgfls?gr? rter ROM | 11,6 ROM version of inverter is displayed in 4 bits form.
E_15 \If:é‘i);? ROM The ROM version of keypad is displayed in 4 bits form.
Accumulated error times in RS485 communication (communication
E 16 {i?nﬁgsg?c%ﬁ)r;uni- port 2: terminal block). o
— cation port 2) When it is beyond 9,999 times, it will be reset to“0” and start over
again
RS485 error con- | | atest error appears in RS485 communication (communication
E_18 tent (communicat-| ot 2: terminal block). It displays in decimal system code form.
ion port 2)
E_19 Reserved -
E_20 Reserved —
E_21 Reserved —
Displays cumulative power-ON time counter of the 1st motor.
Cumulative Measurement Range: 0~99,990 h
E_23 running time of Display: 0~9999x10 LED on
motor 1 (Accumulative running time of motor = display value x 10 h)
If it is beyond 99,990 hours, it will be reset to“0” and start over again.
E_24 itﬁg?g: :ﬁg{r?v\(ﬂgfm Displays the -current temperature inside the inverter. Unit:"C
E 25 Temperature value | Displays the current temperature of cooler inside the inverter.
— of the cooler(*1) Unit: C
E_26 Reserved(“1) -
E_27 Reserved(*1) —
E 28 Cumulative running | Displays cumulative power-ON time counter of the 2nd motor.
— time of motor2(*1) | Display method is the same with E_23.
E 29 Cumulative running Displays cumulative power-ON time counter of the 3rd motor.
— time of motor 3(*1) | Display method is the same with E_23.
E 30 Cumulative running| Displays cumulative power-ON time counter of the 4th motor.
— time of motor 4(*1) | Display method is the same with E_23.
L Displays the time remaining before the next maintenance, which is
Remaining time estimated by subtracting the cumulative run time of motor 1 from
E_31 before the next | ne maintenance interval specified by 04. 78

maintenance for
motor 1(*1)

Display: 0~9999 x10 LED on (remaining time for maintenance =
display value x 10 h/)
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Maintenance Information items (continued)

g@g?:? Item Display Contents
E 32 Number of startups | Displays cumulative starting times of the 2Nd motor. Display
- for the 2nd motor (*1) | method is the same with E_08
E 33 Number of startups | Displays cumulative starting times of the 37 motor. Display
- for the 3@ motor (*1) |method is the same with E_08
E 34 Number of startups | Displays cumulative starting times of the 4t motor. Display
= for the 4t motor (*1) | method is the same with E_08
Remaining startup Dis_plays thg startup times remaining before the next maintenance,
E 35 times before the which is estimated by subtracting the number of startups from the
— next maintenance preset startup count for maintenance specified by 04. 79
for the 1Stmotor (1) | Display method is the same with E_08
E_36 Latest Light alarm (*1) | Displays Latest Light alarm content as an alarm code.
. . Displays the last light alarm as an alarm code. For the details,
E_37 Last Light alarm (1) refer to “Chapter 7 Failure Indication and Countermeasures”
E 38 2nd | ast Light Displays the 21 last light alarm as an alarm code. For the details,
— alarm (*1) refer to “Chapter 7 Failure Indication and Countermeasures”
E 39 3rd Last Light Displays the 3'd last light alarm as an alarm code. For the details,
— alarm (*1) refer to “Chapter 7 Failure Indication and Countermeasures”
E_40 | Reserved('1) —
E_41 Reserved (1) —
E_42 Reserved (1) —
E_43 | Reserved (‘1) -
E_44 | Reserved (*1) -

(*1) Adapt to above 18.5kW (include 18.5kW)

3.4.5 Reading Alarm Information

Menu code F “Alarm Information” in programming mode displays cause of the past 4 alarms informa-
tion as an alarm code, It is also possible to display the related alarm information on the current
inverter conditions detected when the alarm happened. The display content of “Alarm Information” is
listed in table below.

Alarm Information Items

S%gf:g Display Content Description

F_00 Output frequency Output frequency before slip compensation
F_01 Output current Output current
F_02 Output voltage Output voltage
F_03 Calculated torque Calculated motor output torque
F_04 Setting frequency Setting frequency

. N Displays the output run direction. F: : Forward \, r: Reverse,
F_05 Rotational direction | . Stopped

Displays the running status with 4-bit in hexadecimal. Refer

F_06 Running status to mRunning Status (C_07 ) (C_23) of “3.4.2 Run Status

Monitoring Item” on detailed information.
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Alarm Information items (continued)

ggﬁ:g Display Content Description
Displays the cumulative time of power-ON time counter of the
inverter.
Measurement Range: 0~65,535 h
Io! lati . Display: Divided the accumulative run time into interactive display of
FO7 | umulative running | font 2 hits and back 3 bits.
ime E.g.0&535h (535h)
65 535h (65,535 h)
When the back 3 bits are displayed, it displays h (hour) at the final bit,|
If it is beyond 65,535 hs, it will be reset to "0" and start over again.
Displays the content of the motor startup counter.
Measurement range: 0~65,530 times
Display: 0~9999
F 08 When the count is more than 10,000 times, the x10 LED is on. It
-8 [Number of startups | i1 s the times value of divided by 10.
When the count is beyond 65,530 times, it will be reset to "0" and
start over again.
F_09 |[DC link bus voltage |Displays the DC link bus voltage of main circuit of inverter.Unit: V
F_10 Eg}ﬁsg{g{ﬁ:?sme Displays the temperature inside inverter. Unit: C
F_11 (l\:/cl)%)l(éiemperature of Displays the max. temperature of the cooler. Unit: C
Terminal I/O signal
F_12  |status
F13 Ttertr11ina|:l)jn;)lut signal | pigplays ON/OFF status of digital /O terminal. refer to “m /O Display
- Is—igxl;sdz(a C;;pa%y in of Control Terminal” of “3.4.3 Detection 1/O Signal Status” on related
- - display contents.
Terminal output signal
F_14 |status (Display in
Hexadecimal)
Continuous
F_15  |appearance times The continuous appearance time of the same alarm.
) Appear the 15t alarm codes simultaneously (it displays “-—- " when
F_16  |Multiple alarm 1 there is no alarm has appeared.)
. Appear the 2" alarm codes simultaneously (it displays “ — " when
F_17  |Multiple alarm 2 there is no alarm has appeared .)
F_18 |Reserved
F_19 |Reserved —
F 20 |Reserved
F_21 |Error sub code Secondary error code for alarms.
. Displays the run status 2 in 4-bit in hexadecimal. Refer to mRun
F_22  |Run status 2(*1) Status (C_07 ) (C_23) of “3.4.2 Run Status Monitoring ltem” on
detailed information.
F 23 |Speed detection value | Displays speed detection value.

(*1) Adapt to above 18.5kW (include 18.5kW).
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3.5 Alarm Mode

When an alarm appears, then is the inverter switches to alarm mode automatically, and it displays
the alarm code in the keypad.

B Resetting alarm
After the alarm cause is removed and key @is pressed, the alarm condition will be reset, and the
inverter will go back to the Running mode.

B Displays alarm history
In addition to the current (latest) alarm, we can view past 3 alarms and multiple alarms,press @ /@
keyswhen the current(latest) one is dispalyed.

m Display of running status information at the time of alarm

When displaying alarm code, press @ key and you can confirm the output frequency, output current
and all kinds of running information, The item No, and data of all kinds of running information can be
displayed alternatively.

Note: After the alarm cause is removed and key @ is pressed, the alarm condition will be reset, the
motor will be operated immediately if there is running instruction, Be careful!

W Transition to Programming mode

If double key operation of @ key + @ key is executed under alarm information is displayed, it is

switched to programming mode and it can take modification for function=code data,
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4.RUNNING

4.1 Test Run

4.1.1 Confirmation before power-ON

Before power- ON, check the following items.

(1) Check that the wiring is correct.

Especially check the wiring to the inverter input terminals L1/R, L2/S and L3/T and output terminals

U, V, and W. Also check that the grounding wires are connected to the grounding terminals (&G)
correctly. (See Fig 4.1)

/\ Danger

® Never connect power supply wires to the inverter output terminals U, V, and W. Doing so and
turning the power ON breaks the inverter,

® Make sure to conetct the grounding wires of the inverter and motor to the ground electrodes.
Otherwise, it may cause electric shock!

(2) Check the control circuit terminals and main Inverter
Sc LRLSAIT U v W Sa

circuit terminals for short circuits or ground faults.
(3) Check for loose terminals, connectors and
screws.

(4) Check that the motor is separated from mechani-
cal equipment.

(5) Make sure that all switches of devices connected
to the inverter are turned OFF. Power-ON the
inverter with any of those switches being ON may

. Connection Diagram of Main
cause an unexpected motor operation. Clrauit Torminals
4.1.2 Selection for a desired Motor drived Control
00. 42* Basic | Speed | Control Other
Data Control Method | 55101 |Feedback | Method|  SPeed Control | Regtriction
o |V/f Control with slip Frequency -
compensation inactive Control
1 Dynamic torque VI . Frequency _
vector control Control|Disable | V/ Control
2 VIf Control with Slip with Slip _
Compensation active Compensation
) . i Speed control with
5 Vector control without Vector |Estimated | without automatic speed Max. output
speed sensor Control| speed PG regulator (ASR) frequency: 120Hz

B V/f Control with slip compensation inactive

Under this control, the inverter controls a motor with the voltage and frequency according to the V/f
pattern specified by function parameters. Because the transfer compensations disabled, causes the
output to have the slip fluctuation.



m V/f Control with Slip Compensation active

Applying any load to an induction motor causes a rotational slip due to the motor characteristics,
decreasing the motor rotation, The inverter' s slip compensation function first presumes the slip value
of the motor based on the motor torque generated and raises the output frequency to compensate for
the decrease in motor rotation, This prevents the motor from decreasing the rotation due to the slip.
That is, this function is effective for improving the motor speed control accuracy.

Related function parameters of compensation amount: 03. 12(rated slip frequency). 03. 09(Slip
compensation gain for driving. 03. 11(Slip compensation gain for braking).

Furthermore, through functional parameter 04. 68, it can set valid/invalid slip compensation according
to all status of motor.

Motor driving conditions Motor driving Frequency range
04 64 Date Accel/Decel. | Constant speed |Base frequency or below | Above the base frequency
0 Valid Valid Valid Valid
1 Invalid Valid Valid Valid
2 Valid Valid Valid Invalid
3 Invalid Valid Valid Invalid

m Dynamic torque vector control

To get the maximal torque out of a motor, this control calculates the motor torque for the load applied
and uses it to optimize the voltage and current vector output. Selecting this control automatically
enables the auto torque boost and slip compensation function,

This control is effective for improving the system response to external disturbances such as load
fluctuations, and the motor speed control accuracy.

Note that the inverter may not respond to a rapid load fluctuation since this control is an open<oop V/f
control that does notperform the current control, unlike the vector control. The advantages of this
control include larger maximum torque per output current than that the vector control,

= Vector control without speed sensor

This control estimates the motor speed based on the inverter's output voltage and current to use the
estimated speed for speed control. It also decomposes the motor drive current into the exciting and
torque current components, and controls each of those components in vector. No PG (pulse genera-
tor) interface card is required. It is possible to obtain the desired response by adjusting the control
constants (Pl constants) using the speed regulator (Pl controller).

The control regulating the motor current requires some voltage margin between the voltage that the
inverter can output and the induced voltage of the motor. Usually a general-purpose motor is so
designed that the voltage matches the commercial power. Under the control, therefore, it is neces-
sary to suppress the motor terminal voltage to the lower level in order to secure the voltage margin
required. However, driving the motor with the motor terminal voltage suppressed to the lower level
cannot generate the rated torque even if the rated current originally specified for the motor is applied.
To ensure the rated torque, it is necessary to increase the rated current. (This also applies to vector
control with speed sensor.)

Note: Since slip compensation,dynamic torque vector control, and vector control without speed
sensor use motor parameters, the following conditions should be satisfied; otherwise, full control
performance may not be obtained.

« 1 control motor

« Motor parameters 03. 02, 03. 03, 03. 06~03, 23, 03. 55 and 03. 56 should be properly configured or
auto-tuning should be performed.

« The capacity of the motor to be controlled should be two or more ranks lower than that of the
inverter under the dynamic torque vector control; it should be the same as that of the inverter under
the vector control with/without speed sensor. the inverter may not control the motor due to decrease
of the current detection resolution,
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« The wiring distance between the inverter and motor should be 50m (or 164ft) or less, If it is longer,
the inverter may not control the motor due to leakage current flowing through stray capacitance to the
ground or between wires. Especially, small capacity inverters whose rated current is also small may
be unable to control the motor correctly even when the wiring is less than 50m (or 164ft), In that

case, make the wiring length as short as possible or use a wire with small stray capacitance to mini=
mize the stray capacitance,

4.1.3 Function parameters basic Settings and auto=tuning <1> of V/f Control /
Common Dynamic Torque Vector Control

When under “V/f control (00. 42=0. 2)" or “Common Dynamic Torque Vector Control (00. 42= 1)"itis
adopted to drive general motor and the wiring between the motor and inverter is too long or reactor is
connected, it requires configuring the basic function parameters or implement auto=tuning for motor
controlling before starting operation, set the function parameters data in the following table according
to the motor ratings on the motor's nameplate.

P Function Data Factory default
00. 04 * |Base frequency 1 50Hz
00. 05* ﬁéq‘?,‘;,‘{g'y‘ﬁg" atbase |\ ovor ratings (printed onthe | 380V
03. 02* [Motor 1(Rated capacity)| nameplate of the motor) Nominal applied motor capacity
. Rated current of nominal
03. 03* |Motor 1 (Rated current) applied motor
00. 03* |Max. output frequency 1 hNnachiEery desloir; values'r " 50Hz
Acceleration ti ote: For a test-driving of the
00. 07 eration time 1 $otor, infrease \,/\alues so that
ey are longer than your .
machinery design values. If the Below 22kW.. 6.00s
00. 08* |Deceleration time 1 specified time is short, the Above 30kW: 20.00s
inverter may not run the motor
properly.

Note: When configuring the function parameter 03. 02, take into account that changing the data
automatically updates the data of the function parameters 03. 03, 03. 06~03. 23, 03. 53~03. 56
and 04. 46.

Auto-tuning procedure

(1) Selection of auto-tuning type

Select "auto-tuning under motor stopped status (03. 04* = 1)" or "auto-tuning under motor running
status (03. 04* = 2)". For the latter tuning, set appropriate acceleration and deceleration (00. 07,
00. 08) times, and specify the rotation direction that matches the actual rotation direction of the
machinery.

03. 04 AUTO' Motor parameters subjected Tuning Acti Select under the
Data |Tuning type to tuning uning Action following conditions
Primary resistance %R1 (03. 07*)
. 9 >
4 | Tune while Leakagselreactan::e'AX (03 08%) I1yning with the Cannot rotate

the motor | Rated Slip (03. 127) motor stopped the motor

stops % X correction factor 1
(03. 53,03. 54)
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03. 04 PfUiO- Motor parameters subjected Tuni . Select under the
Data |Tuning type to tuning uning Action following conditions
» Tuning the %R1 and
No-oad current (03. 06 *) )
Primary resistance% R1 (03. 07 *)| %% W'"‘T‘.*‘e.""’mb' t" e 'id'°"°adi Ms"‘“‘s
. | Leakage reactance% X (03. 08 *) [Stopped.Tuning motor icing,

Tune while f " no<oad current and connect to the
Rated Slip frequency (03. 12*) A " .

the motor ! " magnetic saturation mechanical

: : Magnetic saturation factors 1—5 ; .

2 |is rotating ! ! ) factor, with the motor | transmission part)

Magnetic saturation expansion - N

under VI | factors a~ c(03. 16+ ~03. 23 +)|unningat50%ofthe | Tuning with boad

control c(03. - 37 base frequency, Tuning | applied decreases the
% X correction factor 1, 2 =S y
(03. 53*03. 54%) the rated slip frequency, | tuning accuracy.

with the motor stopped.

When taking auto-tuning for 03. 04, auto-tuning data is saved in the function parameter of motor 1*.

(2) Mechanical System Preparation

Take dismantling for motor gearing.

(3) Auto-tuning execution procedures

@ Set “1” or “2"in function code 03. 04 and press @ key.

(2 Enter a run command. (Press @ key on keypad as forward running. If it takes reverse running,
change the data of function parameter 00. 02).

(3 After enter a run command, Tuning starts with the motor stopped . Auto-tuning time: max. 40 to 80 s.
(@ When function parameter 03. 04* = 2, after the tuning in 3 above, the motor is accelerated to
around 50% of base frequency and then tuning starts Upon completion of measurements, the motor
decelerates to a stop.

(Estimated tuning time: Acceleration time + 20 to 75s + Deceleration time)

(B When function parameter 03. 04* = 2, after the motor deceleration to a stop in

(@ above, tuning continues with the motor stopped.

(Max. tuning time: 40 to 80s.

(® Automatically turn the run command OFF to complete tuning.

B Auto-tuning errors

Improper tuning would negatively affect the operation performance and, in the worst case, could even
cause hunting or deteriorate precision. Therefore, if the inverter finds any abnormality in the tuning
results or any error in the tuning process, it displays er7 and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Content

When it has been detected that interphase voltage unbalance or output
phase loss, or Tuning has resulted in an abnormally high or low value of a
parameter due to the output circuit opened.

Main tuning error causes

Error in tuning results

Output current error | An abnormally high current has flown during tuning.
During tuning, when a run command has been turned OFF, or force to stop
Sequence error [mSTOP], or Coast to a stop [mBX], to Protect from dew condensation ,

[mDWP] or other similar terminal command has been received as so on.
During tuning, any of the operation limiters has been activated.
An undervoltage or any other alarm has occurred,

Error due to limitation
Errors appears
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Note: Do not execute motor tuning with output filter unless the filter is a reactor type only. A tuning
error may result if any other type filter is in use., please set the primary resistance% R1, leakage
reactance% X, no-load current, and rated slip frequency of the inverter in function parameters before
replacement.

Vibration that may occur when the motor's coupling is elastic can be regarded as normal vibration
due to the output voltage pattern applied in tuning. The tuning does not always result in an error;
however, run the motor and check its running state.

4.1.4 Basic Function parameters Setting and Auto-tuning of Vector Control
without Sensor <2>

If no sensor control (00. 42 = 5) is adopted, No matter what kind of motor need to be auto-tuning. set

the function parameters data in the following table according to the motor ratings on the motor’s

nameplate.

p’;‘,‘a“ﬁ,";;’tgr Function Data Factory default
00. 04 * | Base frequency 1 50Hz
. | Rated voltage
00. 05" | at base frequency 1 Motor ratings (printed on the SBOY i
03. 02 * | Motor 1(Rated capacity) | nameplate of the motor) Nominal applied motor capacity
N Rated current of nominal
03. 03* | Motor 1 (Rated current) applied motor
00. 03 * | Max. output frequency | Machinery design values 50Hz
Note: For a testdriving of the
00. 07 |Acceleration time 1 motor, increase values so that
they are longer than your mach- | Below 22kW: 6.00s
inery design values. If the speci- | Above 30kW: 20.00s
00. 08 |Deceleration time 1 fied time is short, theinverter may
not run the motor properly

Note: When 03. 02 is changed, 03. 03, 03. 06~03. 23,03. 53~03, 56. 04. 46 will be modified
automatically.

When it is no sensor torque control, to reduce motor rated voltage (reference frequency voltage)
control, please ser regulated value for the reference frequency. After selfdearning, it takes control
automatically values lower than reference frequency voltage.

® Auto-tuning procedure
(1) Selection of tuning type

Select "auto-tuning under motor running status (03. 04* = 1)". As the running of motor, please set
appropriate acceleration and deceleration (00. 07, 00. 08) time value. Furthermore, set running di-
rection with combination actual running direction of mechanical equipments.

Note: For "auto=tuning under motor running status (03. 04* = 3)" cannot be selected due to the
equipments, please refer to " m Countermeasures when auto=tuning under motor running status
cannot be executed",



All types of control methods are displayed in “V/f:V/f control®, “No PG: vector control without sensor”.

Auto- Selection gontrl
o . M Method
03. 04* Tyning vl arbaprrie Tuning Action | Condition of Auto- with
Data | type subjected to tuning tunning type | VA .Sm
G
Primarg resistance %R1
Tune | (03. 07%) .
1 ﬁwﬁhile I(.gaakaé;ae.)reactance %X Tuning with the Cannot rotate ol A
m?:t or | Rated Slip (03. 12*) motor stopped the motor
stops | % X correction factor 1
(03. 53,03. 54)
Tuning the %R1 and
%X, with the motor
Tune stopped.Tuning the
while | Nodoad current (03. 06%)  |no-oad current and
motor | Primary resistance% R1 magnetic saturation
2 is (03. 07%) factor, with the motor| \yder nodoad O x
rotating | Leakage reactance% X running at 50% of | g4t (motor
under | (03. 087%) the base frequency. |igjing, not connect
VA oy | REted Slp frequency Tuning the rated slip | 5, the mechanical
con (03. 127%) frequency, with the | o cmission part)
Magnetic saturation factors | motor stopped. Tuning with load
1-5 Tuning the %R1 and | applied decreases
Tune | Magnetic saturation %X, the rated slip | the tuning
while | expansion factors a~c Frequency with the  |accuracy,
the (03. 16*~03. 23%) motor stopped,
motor | % X correction factor 1, 2 Tuning the nodoad
is (03. 53*03. 54%) ; x| O
3 current and magnetic
rotating " y
under saturation factor, with
Vector the motor running(at
control 50% of the base
frequency).

O: Auto-tuning available A: Using with additional conditions X: Auto-tuning unavailable

Motor constants after Auto-tuning will be saved in corresponding function parameters automatically.
(2) Preparation Mechanical System
Take dismantling for motor gearing
(3) Auto-tuning procedures for vector control running

(D Set “3"in function parameter 03. 04 and press @ key.

@ Enter a run command. (Set @ key on keypad as forward running. If it takes reverse running,
Change the data of function parameter 00. 02).

@ Enter a run command, Tuning starts with the motor stopped. (Tuning time: max. 40~75s)

(@®The motor is accelerated to approximately 50% of the base frequency and then tuning starts. Upon
completion of auto-tuning, the motor decelerates to a stop.(Estimated tuning time: acceleration time
+20~75s + deceleration time)

® After the motor decelerates to a stop, tuning continues with the motor stopped. (Tuning time: max.
20~35s.)
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4.1.5 Running the inverter for motor operation check

After completion of preparations for a test run as described above, start running the inverter for motor
operation check using the following procedure.

(1) Set a low reference frequency such as 5Hz, using @ / @ keys on keypad.

(2) After pressing &) key, the inverter starts forward running.

(3) Press @ key, and the inverter is decelerated and stopped.

(4) Check that the motor is running in the forward direction. and Check for smooth rotation without
motor humming or excessive vibration, Check for smooth acceleration and deceleration.

When no abnormality is found, then increase the reference frequency to start driving the motor.After
test run is passed and it is confirmed there is not any problems, it can be running.

* Modification of motor control function parameter data %

B Modification at “Common V/f Control”, “Common dynamic torque vector control” and “Vector control
without sensor”

Modifying the current function parameter data sometimes can solve an insufficient torque or overcur-
rent incident. Main function parameters are as the following. See Chapter 5 "Function Parameters
List" or Chapter 7 "Failure Indication and Countermeasures”on detailed contents,

. Control Method
Function . .
parameter| Name Regulation Points without
Vi PG
Accelerati If the current limiter is activated due to a short
00. 07 |time |19rat|on acceleration time and large drive current, prolong 0] O
the acceleration time.
Deceleration If an overvoltage alarm occurs due to a short
00. 08 | time1 deceleration time, prolong the deceleration time o ©
mﬂ\t%fqtarung mftor torque is deficient, increase
e torque boos!
00. 09 * | Torque boost 1 | |f the motor with no load is overexcited, decrease °© x
the torque boost.
oot If the stall prevention function is activated by the
00. 44 8%?:;2"';“0%") current limiter during acceleration or decelerati- o] X
on,increase the operation level.
Motor 1 Sli For excessive slip compensation during driving,
00. 09 * [compensation decrease the gain; for insufficient one, increase (o] 0
gain for driving | the gain,
Motor 1 Sl For excessive slip compensation during braking,
03.11* | compensation decrease the gain; for insufficient one, increase o) o)
gain for braking | the gain.
OQutput current
00. g0 * | fluctuation If the motor vibrates due to current fluctuation, o
: damping %ain 1 | increase the suppression gain. X
for motor

O: Valid x: Invalid

If any problem persists under "vector control without speed sensor”, when the problems can not be elimi-
nated even function parameters in above table are modified, then modify the following function parameter
data.

The drive controls mentioned above use a Pl controller for speed control. The Pl constants are some-
times required to be modified because of the load inertia. The table below lists the main modification
items.

See Chapter 5 "Function Parameters List"or Chapter 7 "Failure Indication and Countermeasures”on
detailed contents.
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Function

parameter Function Modification key points
+ | Speed control 1 Speed If an excessive overshoot occurs for a speed
09. 01 command filter command change, increase the filter constant.
If ripples are superimposed on the speed detection
09. 02* gmlt{g 1 Speed signal so that the control gain cannot be increa=

sed, increase the filter constant to obtain a larger gain.

If hunting is caused in the motor speed control,
09. 03* |Speed control 1 P (Gain) decrease the gain. If the motor response is slow,
increase the gain.

09. 04* |Speed control 1 lintegral time | If the motor response is slow, decrease the integral time,

4.1.6 Preparation for practical operation

After verifying normal motor running with the inverter in a test run, connect the motor with the machin-
ery and perform wiring for practical operation.

(1) Configure the application related function parameters that operate the machinery.

(2) Check interfacing with the peripheral circuits.

1) Mock alarm

Generate a mock alarm by pressing the "@ key + @ key " on the keypad for 5s or more and check
the alarm sequence. The inverter should stop and issue an alarm output signal (for any fault).

2) I/O checking

Check interfacing with peripherals using Menu d "I/O Checking" on the keypad in Programming
mode.

3) Analog input adjustment

Adjust the analog inputs on terminals AVI, ACI, AUI using the function parameters related to the
offset, filter and gain that minimize analog input errors.For details,See Chapter 5 “Function Param-
eters List".

4) Calibrating the [AFM] output

Calibrate the full scale of the analog meter connected to the terminal AFM. using the reference
voltage equivalent to +10 VDC. To output the reference voltage, it is necessary to select the analog
output test with the unction code 00. 31 Calibrate full range of the meter.

5) Clearing the alarm history

Clear the alarm history saved during the system setup with the function parameter (04. 97 = 1).

4.2 Special Operations

4.2.1 Jogging (inching) the motor

It shall take the following procedure for jogging

(1) Enter into jogging status. (Displays JoG in keypad)

+ Switch the inverter to Running mode.

+ Press the "€ key + (A) key " simultaneously. After displaying jogging frequency for 1s in the keypad, it
retums to display JoG.

Tips: Function parameter 02, 20 specifies the jogging frequency, specify the acceleration and decelera-
tion times for jogging respectively by function parameters 04. 54 and 04. 55.

It can also saitch between the “Normal operation Status” and “ready-to-Jog Status” by using the input
terminal command [mJOG].

Switching (@ key + @ key) between the “Normal operation Status” and “ready-to-Jog Status” is valid
only when it is stopped.

(2) Starting jogging

+ Hold down the @ on keypad to continue jogging the motor, decelerate the motor to a stop after release
the @) key.

(3) Exiting the inverter from the ready-toqjog status and returning to the normal operation status.

* Press ") key + () key " simultaneously
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5.FUNCTION PARAMETERS LIST

5.1 Function Parameters List

Users can set the function parameter values to control and apply various functions of S3100 series
inverter. Before starting to narrate this chapter, first describe function parameter format as follows:

(00 |.[00]

Function parameter
Category

Then function parameters are classified as follows:

Parameters Function Parameters Function
00 Basic functions 06 Motor 3 parameters (“1)
01 External terminal functions 07 Motor 4 parameters(*1)
02 Control functions 08 Application function 1
03 Motor 1 parameters 09 Application function 2(*1)
04 Advanced functions 10 Application function 3(*1)
05 Motor 2 parameters 1 Serial communication function

(*1) Adapt to above 18.5kW (include 18.5kW).

B Changing, validating, and saving function parameters data when the inverter is running

Function parameters are indicated by the following based on whether they can be changed or not
when the inverter is running: The parameters that can be changed during operation are further
divided into whether they are reflected in real time. The meanings are as described in the following
table.

Mark Ch?ungr?ir‘::;hen Validating and saving function parameters data

If the data of the parameters marked with(») is changed with (")and (&)
keys, the change will immediately take effect; however, the change is not
possible saved into the inverter's memory. To save the change, press the@key.
@ (current state) | If you press the (@) key without pressing the @) key to exit the current
state, then the changed data will be discarded and the previous data will
take effect for the inverter operation.
possible Even if the data of the parameters marked with # is changed with@and
N (after (© keys, the change will not take effect. Pressing the &) key will make
confirmation) | the change take effect and save it into the inverter's memory.

m Using negative logic for programmable 1/O terminals

To set the negative logic system for an input or output terminal, enter data of 1000s (by +1000 to the
data for the normal logic) in the corresponding function parameters.

For example, Terminal Ml1in the case of selecting Jogging command [mJOG] through function
parameter 01. 01, the relationship between the setting parameter and the corresponding action is as
follows:
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00 Basic functions parameters

P Parameter P Model
ara- Y ) ory
meter Functions Setting Range 3?’3' ~15kW | 18.5kW~
; 1: External terminal command mode
00. 02 Sop:rmaeutl:;ecgu(gr:and 2: keypad forward command mode 2 e} o}
3: keypad reverse command mode
00.03 | fraini® QUPU 125.0-- 500.0Hz 500
00.04 | Base frequency 1 25.0 ~ 500.0Hz 50.0 O [®]
0: AVR invaliid (Output a voltage in
00.05 Rated Voltage at proportion to input voltage) 220/ o o
- Base Frequency 1 | 80~ 240V: AVR action (220V series) 380
160~ 500V: AVR action (440V series)
00.06 Maximum output 80~ 240V: AVR action(220V series) 220/ o o
" voltage 1 160~ 500V: AVR action(440V series) 380
| 00.07 |Acceleration time 1 | 0.00~ 3600s > 0.00 Entering 0.00 cancels Tgépe (e] (o]
—— the acceleration time, requiring external s
~| 00,08 |Decelerationtime 1 |gon start. ng o) o)
| 00.09 |Torque boost 1 0.0~ 20.0% (percentage with respect to g’g:g_ o o
: "Rated Voltage at Base Frequency 1") ng
Electronic Thermal | 1: action (For a general-purpose motor with
Overload (Protection | shaft-driven cooling fan)
»| 00.10 |for Motor )1 2: action (For non-ventilated motor or motor | 1 o] (0]
Select motor chara- | with separately powered cooling fan, an
cteristics inverter-driven motor,)
Electronic Thermal . ; T
Overload (Protection | 0.00 (invalid); The 1 ~ 135% current value &lpe.
> | 00.11 for Motor )1 of the rated current of the inverter (Unit A). ng.;b- © ©
Detection level
Electronic Thermal Type
#| 00,12 | retseton for Motor 1|05~ 75.0min s:%ni- o o
Thermal time constant 9
0: Alarm LU immediately
1: Alarm LU after recovery from power failure|
Restart Mode after | 2: Alarm LU after decelerate-to-stop(*1)
Momentary Power | 3: Continue to run (for heavy inertia or
| 00-14 | Failure (Mode general loads) () . L ©
selection) 4: Restart at the frequency at which the
power failure occurred (for general load)
5: Restart at the starting frequency
Upper limit of output
| 00.15 | geuency 0.0~ 500.0Hz 700| © o
Lower limit of output
~| 00.16 frequency 0.0~ 500.0Hz 0.0 o o
00.18 ?ﬂ:?:g:ﬁf;;q“"w ~100.00~ 100.00% 000 © o
DC braking 1 starting| 4.
~| 00.20 froquency 0.0~ 60.0Hz 0.0 o o
DC braking 1 braking| o ano, (o) (o]
#| 00-21 action level . 0
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00 Basic functions parameters

Para. Parameter zgvcp hlodel
meter Functions Setting Range llZ])Ittafa- ~15kW | 18.5kW~
DC braking 1 N
~| 00.22 braking time 0.00(invalid): 0.01~30.00s 0.00 o} o}
| 00,23 | Starting frequency 1 | 0.0~60.0Hz 05| © °
Starting frequency 1
¥ | 00.24 | poiding time 0.00~10,00s 0.00 o o
»| 00,25 | Stop frequency 0.0 ~ 60.0Hz 0.2 O o
Carrier frequency
| 00.26 | SChing(Motor Sound)| 07 ~ 124HZ 2 o o)
0: Tone level 0 (invalid)
. 1: Tone level 1
A | 00.27 [Motor running tone 2: Tone level 2 0 (¢] (o]
3: Tone level 3
) ___ |0: Voltage output (DCO ~ +10 V)
~| 00.29 ;\elFeMc:jemlnal action |4. cyrrent output (DC4 ~ 20mA)(*1) 0 o) o
on 2: DFM output (‘)
AFM terminal output
®| 00.30 |gain 0~300% 100 o o
(Voltage adjustment)
0:Output frequency before slip compensa-
tion
1:Output frequency after slip compensation
2:Output Current
3:Output Voltage
4:0Output torque
AFM terminal functi- |5:Load factor
A 0031 151 sellection (-2) 6:Input power 0 (o) o]
7:PID feedback amount
9:DC link bus voltage
10:Universal AO
13:Motor output power
156:PID command value (SV)
16:PID output value (MV)
®| 00,33 ?a’t:r terminal pulse 25~6000p / s (100% of pulse count) 1440 e} (e}
0/ + 9,
DFM terminal output 0%: F’ulse .frequency output (50% of fixed
®| 00,34 |gain (1) amplitude); 0 x o
1~ 300%: Output voltage adjustment (2000p
/ s fixed pulse amplitude adjustment)
0: Output frequency before slip compensa-
tion
1: Output frequency after slip compensation
2: Output Current
3: Output Voltage
4: Output torque
. 5: Load factor
DFM terminal funct- |g.
»|00.35 | e 6: Input power 0 x o
ion selection (1) 7: PID feedback amount
9: DC link bus voltage
10: Universal AO
13: Motor output power
15: PID command value (SV)
16: PID output value (MV)
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00 Basic functions parameters

P, Parameter bt i
ara- T : ory
meter Functions Setting Range llZ])Ittafa- ~15kW | 18.5kW~
0: Variable torque load ( general fan and
water pump loads )
1: Constant torque load
Load Selection 2: Auto torque boost
Automatic torque 3: Auto energy saving :Variable torque load
00.37 |boost during ACC/DEC ( general fan and water o O
Automatic energy  |pump loads )
saving operation 1 |4: Auto energy saving :Constant torque load
during ACC/DEC ( constant torque load )
5: Auto energy saving operation ( automatic
torque boost during ACC/DEC)
Stop frequency
# | 00.39 |} hding time 0.00~10.00s 000| © o
& | 00.40 |Torque limiter level 1-1 20~200%; 999(invalid) 999 (o)
& | 00,41 |Torque limiter level 1-2| 20~200%; 999(invalid) 999 O
0: V/ f control with slip compensation
inactive
Drive Control mode | 1:dynamic torque vector control 0 O e}
00.42 | ojection 1 2:V /  control with slip compensation active
5:Vector control without speed sensor(*2)
0: Invalid (No current limiter works)
L . |1: Constant speed (invalid in acceleration
~| 00.43 Cu|:;r'“ limiter action | 34 deceleration) 2 o o
selection 2: Acceleration and constant speed (invalid
in deceleration)
Current limiter action | 20~200% (level: rated output current of
N | 00.44 oyl inverter for 100%) B0 © ©
Electronic Thermal .Qé pe
Overload Discharging| i
~| 00.50 capability(Protection 1~9000kWs, OFF (canceled) ~ s;" fo) o)
for Braking Resistor)
Electronic Thermal Ov-|
erload Allowable aver- 1~ W [o) [e)
~| 00. 51 20w lose(psobecion for 0.001~50.00K 0,001
braking resistor)
Electronic Thermal
Overload braking
~| 00.52 |resistance 0.01~9990Q 0.01 x o
(protection for bra-
king resistor) (*1)
00.80 |G/P switch 0:G Specification  1:P Specification 0 x o

(*1) Adapt to above 18,5kW (include 18,5kW),
(*2) The mode function selection of AFM/DFM under 15kW (include 15kW).
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01 External terminal function parameters

Para- Parameter E?yd ) Model
meter Functions Setting Range 5';#3- ~15kW | 18.5kW~
01,01 |M!1 terminal function 0(1000): Multi=step speed command 1 ( 0~1 0 o o
' selection step) [mSS1]
01,02 MI2 terminal function | 1(1001): Multi=step speed command 2 ( 0~3 o o
' selection steps) [mSS2] 1
01.03 MI3 terminal function [2(1002): Multi-step speed command 3 ( 0~7 2 o o
' selection steps) [mSS4]
01.04 MI4 terminal function | 3(1003): Multi-step speed command 4
"2 | selection (0~15 steps) [mSS8] 3 o x
MI7 terminal function [4(1004): Select ACC/DEC time (2 steps)
01.07 |selection D 6 9 1 o
5(1005): Select ACC/DEC time (4 steps) % o
mRT2) | L.
6(1006): Enable 3-wire operation [mHLD] o o
7(1007): Coast to a stop [mBX] o] O
8(1008): Reset alarm ( abnormal ) [mRST] O o}
9(1009): Enable External alarm tripmTHR] | | |
|(9=Active OFF.1009=ActiveON) _____ | | ___ = _| 7 __
110(1010): Ready for Jogging ___ [mJOG] | [ _ Lo o__
11(1011): Select frequency command 2/1 o o
[mHz2/mHz1]
[12(1012): Motor 2 selection_fmM2)______| [__0__[ o |
|13:0C braking command [NDCBRK] ____ | | __ A o]
14(1014): Torque limiter level2 / torque
limiter level 1[mTL2/mTL1]
17(1017): UP command (Increase output o o
frequency)[mUP]
18(1018): DOWN command (Decrease o o
output frequency)[mDOWN]




External terminal function parameters

P P t Fact- Model
ara- arameter o
meter Functions Setting Range DZfa- ~15kW | 18.5kW~
ot .|
19(1019) :Enable data change with keypad o o
(datacanbechanged) [mWE-KP] [ | __ | ______|
(o] (o]

: "o [TTo ]
24(1024): Communication link via selection o o
(RS48SImLE] | L.
25(1025): Universal DI [mU-DI] _________ IR RS
26(1026): Enable auto search for idling o o)
[motor speed atstarting mSTM]________ (| " ___[ " __|
30(1030): Force to stop  [mSTOP] o o
(30=Active OFF.1030=Active ON)

33(1033): Reset PID integral and differential
lcomponentsimPIDRST)__ | | % | O
34(1034): Hold PID integral component o o
[MPID-HLD]
L X .9
o> L9 ]
48: Pulse train input (available only for term- o o
inal MI7 (01.07)) [mPIN]
49(1049): Pulse train symbol [mSIGN](The o o
terminals except of MI7 have this function )
52: Forward JOG[ mFJOG] o o)
53: Reverse JOGmRJOG | o] [e]
59(1059): Battery operation validcommand | | . | o |
MBATRY] |l
76(1076): Droop control [MDROOP] x
80(1080): Cancel customizable logic timers x
mewel | o]
81(1081): Clear all customizable logic timers M
L S IR U SR
100: No function assigned __ __[mNONE] __ .0 _|__0___
% Setting the value in parentheses()shown
above assigns a negative logic output to a
terminal.(True if OFF)
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External terminal function parameters

b P . Fact- Model
ara- arameter ory
meter Functions Setting Range atefa- ~15kW | 18.5kW~
~| 01.10 |Acceleration time 2 [e] O
A | 01.11 [Deceleration time 2 ¢} 0
0,00~3600s
N . Accel ' T o}
01,12 eraliontime 31, & ter 0.00 cancels the ACC/DEC, time  |Satti-——
A | 01.13 [Deceleration time 3 iring extemal soft-start and st ng X o)
| 01.14 | Acceleration time 4_| ("®auiring extemal soft-start and -stop ) x o
A | 01.15 [Deceleration time 4 X o)
~ | 01.16 | Torque limiter level 2-1| 20~200% ; 999(invalid) 999 [e) 0
A| 01.17 |Torque limiter level 2-2| 20~200% ; 999(invalid) 999 [s} ¢}
01.20 [MO1 terminal funct- | 51000): Inverter running  [MRUN] o| o o
01.21 MO2 terminal funct- | 1(1001): Frequency (speed) arrival signal 1 o o
. jon selection [mFAR] ]
RA/RB/RC terminal |2(1002): Frequency (speed) detection
01-27 |function selection mF0T} 9 | _ _? _______ E)_ o
3(1003): Undervoltage detected (When o
linverter stopped){mll]______________| |__ ° 1.2
4(1004): Torque polarity detection[mB/D] o (o]
51005 Inverter outputlimitingmiOL] | [0 " [ 0
: Auto-restarting after momentary o o
uremiPF) | ]
L O __L__ o __
X C
I o __]
X o]
21(1021): Frequency (speed) arrival signal 2| o <
[mFAR2]
22(1022): Inverter output limiting ( with o o
delay)mioL2l | |l lo__]
25(1025): Cooling fan ON-OFF in operation "
ImEAN ] o
26(1026): Auto-resettingmTRY] | | _ A o___|
27(1027): Unlversal DO _____ muDo] || A o ]
28(1028): Cooler overheat early warning o o
ImoH) ]|
31(1031): Frequency (speed) detection 2 % o
ImFDT2) |l
33(1033): Reference loss detected[mREF o o
OFF) ) e
35(1035): Inverter output on[mRUN2] o) o)
36(1036): In overload prevention control o o
[mOLP]
37(1037): Current detectedmiD] _______ |  |__( S o___]
_38(1038): Current detected 2miD2] _____ | | _( LS o___]
39(1039): Current detected[mID3] X o




01 External terminal function parameters

Fact-
Para- Parameter Model

ory
Setting Range
meter Functions g Rang Elf"" ~15KW | 18.5kW~

41(1041): Low current detected[mIDL] x o]

44(1044): Motor stopped due to slow
flowrate under PID control[mPID-STP]

56(1056): Motor overheat detected by

themistodmTHM] || X S
57(1057): Brake signal[mBRKS] (o] (o]
58(1058):Frequency ( speed ) detection 3 e T ('3' -
UmPDTS] | Ll __]
59(1059): ACI terminal wire break detected % o
[mACIOFF]

72(1072): Frequency (speed) arrival signal x o
3[mFAR3]

[MALM] ° ©
105(1105): Braking transistor broken N o
(mOBAL | LT
111 (1111): Customizable logic output signal % o
\tImeon | ]
112 (1112): Customizable logic output signal % o
2meo) | bl ]
113 (1113): Customizable logic output signal % o
3meosy | ]
114 (1114): Customizable logic output signal N o
4 [mCLO4]
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01 External terminal function parameters

b P " Fact- Model
ara- arameter ory
meter Functions Selting Range Defa-| _ »
| ~15kW [ 18.5kW;
115 (1115):Customizable logic output signal % o
ISImCLOSY |l ]
3% Setting the value in parentheses()shown
above assigns a negative logic output to a
terminal.(True if OFF)
Frequency arrival
M| 01.29 delay (FAR2) 0,01~10,0s 0.10 O X
Frequency Arrival
~| 01.30 (Hysteresis Wldth) 0.0~10.0Hz 25 O o]
w| 01,31 |Freduency detection | o,5 500,01z 50| © o
Frequency detection
~| 01.82 hysteresis width 0,0~500,0Hz 1.0 o) le)
Overload Early War- valid): Type
~| 01.34 |ning / current detect- &%T&ﬁr%ggm’::: of 1% 1. 200% Syetti- e} (o]
ion level ng
Overload Early War-
~| 01.35 |ning / current detect- | 0.01~600.00s 10.00 o) o]
ion timer
Frequency detection
~| 01.36 2 value 0.0~500.0Hz 50.0 x o]
Current detection 2/ - ualid) Type
#| 01.57 |Low current detecton 0.00 (invalid) Curent value of 1% 0200% | S8E | o
Cl ng
Current detection 2 /
M| 01.38 || ow current detect- | 0.01~600.00s 1000, © o
jon timer
w| 01,40 |PID display coeffick | _ ggq.,00-9990 10| o o
w| 01,41 | PID display coeffici | _g99.0,00-9990 000| © o
Display filter time
~| 01.42 constant 0.0-5.0s 0.5 O O
0: Speed monitor (selected by 01.48)
3: Output current
4: Output voltage
8: Calculated torque
9: Input power
10: 1’::8 command value
i 12 feedback amount
w| 01.43 ;‘;ﬁﬂgﬁ:‘”hy 14: PID output 0 o o
15: Load factor
16: Motor output power
17: Analog input monitor(*1)
23: Torque current (%)(*1)
24: Magnetic flux command (%)(*1)
25: Input watt=hour (*1)
| 01.44 | Diply when soppod| : Spectedyalee of « | o
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01 External terminal function parameters

b P " Fact- Model
ara- arameter ory
Setting Range
meter Functions g Rang Eﬁfa- ~15KW | 18.5kW~
0: Output frequency before slip
compensation
1: Output frequency after slip compensation
~| 0148 Speed monitoring 2: Reference frequency 0 o o
" selection 3: Motor speed
4: Load shaft speed
5: Line speed
7: Display speed (%)(*1)
Coefficient for Speed "
»| 01.50 Indication 0,01~200.00 30,00 o] (0]
Display Coefficient for ~
| 01.51 Input Watt—hour Data 0.000(cancel and reset), 0.001~9999 0.010 o
~| 01.52 |Reserved Reserved 0 o
Frequency detection
~| 01.54 3vakie 0.0~500.0Hz 50.0 X (o}
| 01,55 |Curentdetection3 |0.00 (invalid); Current vale of 1% 0200%  [ORe| o
" level of the inverter rated current ng
w| o1.56 | Surentdetecton3 5 51_g00.00s 1000  x o
Terminal AVI extensi-| 0: None
= o hnkon aseckn | %8400 hoency | S L
: n LIXI
o162 | Jeminal ACI extensi-| 3; pip command 1 0 o o
on function on_| 5: p|D feedback amount
01.63 Term:naJ AUlextepst— 6: Ratio setting(*1) 0 o o
- on function selection | 7: Analog torque limit value A(*1)
8: torque limit value B(*1)
10: Torque command(*1)
11: Torque current command(*1)
17: Forward (FWD) speed limit value(*1)
18: Reverse (REV) speed limit value(*1)
20: Analog input monitor(*1)
Reference loss dete-| .
| 01.65 |ction(continue runni- 0: D?oelemleto stop, 20 to 120% , 000 o o
ng frequency ) 999 : Cancel
w| o178 | forque detection T | o _ 5500, 100 | «x o
w| o179 |gorauedetection 4 o1 _ 600.00s 10 x o
Torque detection 2 /
~| 01.80 |low torque detection | 0 ~ 300% 20 X O
level
Torque detection 2/
| 01.81 |low torque detection | 0.01 ~ 600.00s 2000 X o
timer
FWD terminal functi-| gg.
M| 01.98 | O celection 98: Run forward [mFWD] 98 1) o
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01 External terminal function parameters

b P . Fact- Madel
ara- arameter ) ory
meter | Functions Setting Range Defa-| ~15KkW | 18.5kW-~
~| 01.99 |REV terminal functi- | 99:Run reverse [MREV] 99
onselecton [~ -------- === vt iiuiinted IR Sttt ettt
100:No function assigned [mMNONE] [e) o
| For other distribution functions, please refer | | o~ | |
to 01,01
% Setting the value in parentheses()shown
above assigns a negative logic output to a
terminal.(True if OFF)
02 Control functions parameters
P: Parameter Fact Model
ara- r . ory
meter Functions Setting Range L)I‘:fa' ~15kW | 18.5kW~
~| 02.01 |Jump frequency 1 0.0 (o] (0]
| 02.02 [Jump frequency 2 0.0~500.0Hz 0.0 O @]
| 02.03 [Jump frequency 3 0.0 [®] (@]
~| 02,04 |Jump frequency range|0.0~30.0Hz 3.0 O (@]
Multi-speed
~| 02,05 frequen[c):y1 0.00| © o)
Multi-speed
| 02,06 frequen'::yz 0.00| © o
Multi-speed
~| 02,07 frequers:yis 0.00| © o
Multi-speed
~'| 02,08 I‘requen‘c):y:t 0.00| © o
Multi-speed
~| 02,09 frequen'::ys 0.00| © o
Multi-speed
~| 02,10 I‘requers:yG 0.00| © o
Multi-speed
102,11 frequen%y? 0.00| © o
Multi-speed 0.00~500,00Hz
~| 02,12 ,,equen%yg 000 © o
Multi-speed
w | 02,13 |iroquoney 0 0.00| © o
Multi-speed
w0214 frequen‘c):y 10 0.00| © o
Multi-speed
| 02.15 frequen'::yﬂ 0.00 © o]
Multi-speed
~| 02,16 frequers:y12 0.00| © o
Multi-speed
Nl 02.17 frequen‘c):y 13 0.00 ] o
Multi-speed
~| 02,18 ,,equen'f:ym 0.00 © 0
Multi-speed
| 02,19 lrequers:y15 0.00| © o
~ | 02.20 |Jogging frequency 500] © o
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o b . Fact- Model
ara- arameter o
meter Functions Setting Range ‘lirgfa- ~15kW | 18.5kW~
h X
0: Enable((~)/ () ) keys on the Key
1: Analog (\Dinput ( terminal Avmgoo
~ % 10
2: Analog current input ( terminal ACI) (DC4
~ 20mA
Dominant frequency | 3: Sum of Analog voltage and current inputs
02.30 |5 source selection | to éle)rrninals (terminal AVI) and ( terminal 2 o o
Al
5: Analog voltage input (terminal AUI) (DCO
~+10
7: UP / DOWN control input
12: Pulse train input
Analog input adjust—
02.31 |ment for offset -5.0~5.0% 0.0
(AVIterminals ) i © ©
Analog input adjust—
02.32 |mentforgain 0.00 ~ 200.00% 100,00 [e) o]
(AVI terminals )
Analog input adjust—
02.33 | ment for filter time co— | 0.00 ~ 5.00s 0.05 O o]
nstant (AVI terminals )
Analog input adjust—
02.34 | mentfor gain base point| 0.00 ~ 100.00% 10000 © o
(AVI terminals )
Analog input adjust—
ment for polarity sele~ | 0: Bipolar(*1) 1: unipolar 1 x o
. ction (AVI terminal )
Analog input adjustm—
ent for offset -5.0~50% 0.0 (@) O
02:38 | (aCH terminals ) i
Analog input adjustm—
ent for gain 0.00 ~ 200,00% 100,00}
02.37 | (ACl terminals ) ) o © °©
Analog input adjustm—
02.38 | ent for fiker time cons—| 0.00 ~ 5.00s 005 (@] [e]
tant (ACI terminals )
Analog input adjustm—
02.39 |entforgain base point | 0.00 ~ 100.00% 100.00 (@) O
(ACI terminals )
Analog input adjustm—
02. 41 |ent for offset -5.0~5.0% 00 fo) o
(AUI terminals )
Analog irpul adjustm—
02.42 | entfor gain 0.00 ~ 200.00% 10000 © ©
(AUI terminals )
Analog input adjustm—
02, 43 | entfor fiker time const—| 0.00 ~ 5.00s 0.05 (@) o)
ant (AUl terminals )
Analog irput adustm—
02,44 | entfor gain base point | 0.00 ~ 100.00% 100,00 o o
(AUl terminals )
02,45 :‘ng input adjustm Joction) O Positive and negative polarity ; " o
(AUl terminal ) 1: positive polarity
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P: Parameter Erayd- Model
ara-
meter Functions Setting Range Defa-| ~15kW | 18.5kW~
Bias base point (Dom-
®| 02.50 [inant fmqu';%‘yﬁ ) | 0.00~100.00% 000| © o
®| 02.51 | comenanc ) | - 100.00 - 100.00% 00| © o
Bias base point
®| 02.52 | (pp command 1) | 0-00~100.00% 000 © o
Forward/reverse action N
w| 02.53 |selection (Dominant | O: Forward operation o o o
frequency 1) 1: Reverse operation
_03 Motor 1 parameters
Fact- Model
Para- Parameter " ory
3 Setting Range -
meter | Functions grang Defa- ~1skw | 18.5kW-~
03,01 |Motor 1 (No. of poles) |2 to 22 poles 4 (@] [e]
03.02 |Motor 1 rated capacity|0.01 ~ 1000kW Tsypee 2| o o
03.03 |Motor 1 rated curent |0.00 ~ 2000A ng O [e]
0: Invalid
1: Tune while the motor stops. (% R1,% X,
rated slip )
2: Tune while the motor is rotating under
VIf control (% R1,% X, rated slip
frequency, nodoad current , magnetic
1 saturation factors and magnetic saturation
03.04 |Motor 1 auto—tuning | extension factors :1~5 and a~c) 0 o o
3:Tune while the motor is rotating under
vector control (% R1,% X, rated slip
frequency, n d current , magnetic
saturation factors 1~5, and magnetic
saturation extension factors "a" to "c¢". Valid
when the vector control is enabled)("1)
~| 03.05 |Motor 1 (Online tuning) [0: Invalid  1: Action 0 [e] O
03.06 |Motor 1 nodoad curent| 0.00~2000A Type o} [e]
M| 03,07 |Motor 1%R1 0.00~50.00% Setti- O Q
| 03.08 |Motor 1 %X 0.00~50.00% "] o o
®| 03.09 |Motor ;:’mm) 0.0~200.0% 1000| © o
Motor 1 slip compens- .
| 03.10 | pon me  |0-01~10.00s 0.12 (o} e}
Motor 1 slip compens-
®| 08.11 ation gain for (braking) 0.0~200.0% 100.0 O O
Motor 1 rated slip
03.12 | frequency 0.00~15.00Hz T'ype o o
Motor 1 iron loss ot
iron ng
~| 03.13 factor 1 X o]
Motor 1 iron loss
w| 03.14 |protor ] 0.00~20.00% 00| * °
Motor 1 iron loss
~| 03.15 factor 3 0.00 x O

12



03 Motor 1 parameters

P Parameter e Moriel
ara- Y 5 ory
meter | Functions Setting Range Defa-| —15kW [ 18.5kW-~
Motor 1 magnetic
A1 03.16 |saturation factor 1 X o
Motor 1 magnetic
w | 03.17 saturation factor 2 * o
Motor 1 magnetic
M| 03-18 |saturation factor 3 x o
Motor 1 magnetic
> 0319 |saturation factor 4 ‘gype ) ©
Motor 1 magnetic 0.0~300.00% ott-
#|03-20 | saturation factor 5 ° ng X ©
Motor 1 magnetic
»| 03.21 |saturation expansion x o
factor a
Motor 1 magnetic
| 03.22 |saturation expansion x o]
factor b
Motor 1 magnetic
~ | 03.23 [saturation expansion X (o]
factor ¢
w| 03,53 |Motor 1% X correcton 100 | x o
Mot:W X correction 0-300%
0
M| 03,54 |c oo 100 x
03,99 |Reserved Reserved 0 fe)
ed functions
Para- | Parameter Zayct ) Modal
i Setting Range
meter | Functions g g Slttafa- ~15kW | 18.5kW~
0: Manual settings
1: Initialize all function parameters data
. (factory setting)
04.03 | Data initialization 2: Initialize Motor 1 constant parameters 0 o o
3: Initialize Motor 2 constant parameters
4: Initialize Motor 3 constant parameters(*1)
5: Initialize Motor 4 constant parameters(*1)
~| 04.04 |Autoveset Times 0: Invalid; 1-10 reset times 0 O O
Auto~eset (Reset
W 04.05 |irterval time) 0.5-20.0s 5.0 o} o)
Cooling fan ON-OFF |0: Invalid (always in operation)
M| 04.06 | ontrol 1- valid action (ON / OFF controllable) 1 o o
0: Inactive (linear acceleration and
deceleration) ) )
o . ' leratio (1 v.vsatl:(t)xrve acceleration and deceleration o 5 5
eration Pattem 2: S curve acceleration and deceleration
(Enhancement type)(*3)
3: Curvilinear acceleration and deceleration
L 0: Invalid
04.08 E‘r"".‘ggg direction |4 v/alig Action (Reverse rotation inhibited) 0 o o
n 2: Valid Action (Forward rotation inhibited)
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04 Advanced functions Parameters

Para Parameter sraym- e
. i Setting Range
meter Functions g Rang Defe-| _qskw | 18.5kW-~
0: Invalid
) 1: Valid Action (At restart after momentary
04.09 Starting Auto search power failure 0 % o
Mode 2: Valid Action (At restart after momentary
power failure and at normal start)
04.11 |Deceleration mode | 0: Normal deceleration 1: Coast-to-stop 0 o o)
Instantaneous
04. 12 |overcurrentlimiting | 0: Invalid  1: Valid Action 1 (o] (o]
mode selection
Restart mode after Type
»| 04.13 |[momentary power 0.1~10.0s s)étti. ¢] (o]
failure (restart time) ng
Restart mode after T
0.00: deceleration time selected, 0.01 ~
#| 0a.14 falcurei kary power 100.00Hz / s, 999 (according to the current | 999 o O
(frequency fal rate) limit command)
Restart mode after
momentary power 200~300V:(220V series) 235/ x o
#| 0415 Igajure (continuous | 440~600V:(440V series) 470
running level)
Restart mode after
w| 04,16 |{agore (adovaple, |0.0~30.05, 999 (the inverter can 09| o 5
momentary power | determine automatically)
failure time)
0: Invalid
1: PTC: The inverter immediately alarm
~| 04.26 Thermistor (for motor) |with “OH4" displayed x Io)
' action selection 2: PTC: The inverter issues output signal 0
[mTHM], and continues to run
3: NTC: when connected
Thermistor (for motor)
W | 04.27 | hion value 0.00~5.00V 0.35 x
~'| 04,28 |Droop control —60,0~0,0Hz 0.0 ]
Frequency command Run command
0:00. 01 00. 02
1: RS485 communications (port 1) 00. 02
2:00. 01 RS485 communications (port 1)
3:RS485 communications (port 1) RS485
communications (port 1)
4:RS485 communications (port2) 00. 02
c ication Ii 5:RS485 communications (port 2) RS485
w| 04,30 [N ion, fink | communications (port 1) 0 o o
© selection 6:00. 01 RS485 communications (port 2)
7:RS485 communications (port 1) RS485
communications (port 2)
8:RS485 communications (port 2) RS485
communications (port 2)
Note: Port 1 is the RJ-45 interface of the
operation panel
Port 2 is a terminal block (SG+, SG-)
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04 Advanced functions Parameters

b P ) Fact- Model
ara- arameter ) ory
meter Functions Setting Range B?Ya- ~15kW | 18.5kW~
Capacitance of Main
W | 04.42 [circui(DClink bus )  |Reserved - (o] o]
capacitor
Cumulative running | Indication of cumulative run time of fan for
A1 0443 lime for fan replacement (10 hours) - o o
Startup Counter for | For adjustment in replacement (0000 ~ FFFF| _
| 0444 Inotor 1 (hexadecimal) © ©
W | 04.45 [Mock Alarm O:Invalid  1: trigger a mock alarm 0 [e] [e]
i Type
Starting Mode Auto ;
04.46 | oarch delay time 2 |0-1720.08 - ;ﬂ- x o
Initial Capacitance of
~| 04,47 |Main circuit (DC Link |Reserved - e} e}
Bus ) capacitor
04,48 Cumulative run time | For adjusting cumulative running time _ o o
o * of capacitors on PCB | (resettable) in replacement (In 10 hours)
w| 04,49 iﬁﬂgﬁmm 0.0~10.0s 00| % o
Nordinear V/f Pattern
04, 50 0.0(canceled), 0,1~500,0Hz o] (o]
1 (Frequency) Type
04.51 Nondinear V/f Pattern |0~ 240V: AVR action (220V series) n i o o
y 1 (Voltage) 0~ 500V: AVR action (440V series) 9
04.52 ;"}ﬁ;‘::;é’;f attem | o o(canceled), 0.1~500.0Hz ool o o
04,53 Nondinear V/f Pattern [0~240V: AVR action (220V series) o o
. 2 (Voltage) 0~500V: AVR action (440V series) 0
Jogging acceleration
04.54 [ a) 0 o}
Jogging deceleration Type
04.55 ﬁ;?ng 0.00~3600s Sry?;tl- x o
Deceleration time for
04.56 forced stop o o
15t S—curve acceleration|
| 04.57 range (Leading edge) 10 X o
2nd Scurve acceleration
N . " X o
0458 |range (Trailng edge) ot00% 10
. I~ o
~| 04.50 1“S-wrveqeoelerat|on 10 %
range (Leading edge)
2" S—curve deceleration
N| 04.60 f X
range (Traling edge) 10
0: take 0.00Hz as the initial frequency.
04. 61 #l;a,ltf)rgqu:nmnm' 1: take the final frequency command value as 1 o o
"> |eslecion Cy seting | e initial frequency in the last UP / DOWN
control
0: limit by 00. 16 (Frequency limiter: Low)
and continue to run
N | 04.63 ;t;g:encyr log{r tion | 1: If the output frequency lowers below the 0 o] o]
one limited by 00. 16(Frequency limiter:
Low), decelerate to stop the motor.
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b P ) Fact- Model
ara- arameter ) ory
meter Functions Setting Range 3378' ~15kW | 18,5kW~
t
Frequency lower limit= | 0.0: Depends on 00.16 (Frequency limiter,
M| 04.84 ot lower action value Low) 0.1 to 60Hz. 1.6 © ©
Nondinear V/f Pattern
04,65 |5 (Frequency) 0.0(canceled), 0.1~500.0Hz 0.0 X o
04. 66 Nondinear V/f Pattern (0~240V: AVR action (220V series) 0 % o
77 |3 (Voltage) 0~500V: AVR action (440V series)
Automatic energy . \Vali .
N . 0: Valid only at constant speed running
»| 04,67 |saving operation . e 0 % o
mode selection 1: Valid in al modes
0: valid in acceleration and deceleration;
valid at base frequency or above
Slip compensation 1 |1 : invalid in acceleration and deceleration;
04.68 | Operating conditions valid at base frequency or above o o
: selection 2: valid in acceleration and deceleration; 0
invalid at base frequency or above
3: invalid in acceleration and deceleration;
invalid at base frequency or above
0: Invalid
2: Torque limit control:with Force-to-stop if
actual deceleration time exceeds three
times the specified one
3: DC link bus voltage control: with
| 04.69 |Overvoltage Autom- | Force-to-stop if actual deceleration time
. atic Deceleration exceeds three times the specified 0.0 o o
action sefection One
4: Torque limit control:with Force-to-stop
invalid,
5: DC link bus voltage control with
Force-to-stop invalid.
Overload prevention |0.00: Follow the deceleration time selected,
04.70 | control 0.01~100.00 Hz / s, 999 ( cancel ) 99| © °
Deceleration . < vali :
04.71 | characteristics 0 : Invalid 1: valid action 0 o) o
0: valid in acceleration and deceleration,
valid at constant speed
04.73 Torque Limiter oper- |1 invalid in acceleration and deceleration, 0 x o]
- 73 |ating conditions valid at constant speed
selection 2: valid in acceleration and deceleration,
invalid at constant speed
Torque Limiter :
| 04,76 |Frequency increment |0.0~500.0Hz 5.0 o o
limit for braking
Service Life of DC link
~| 04.77 [bus capacitor 0~8760 (10 hours as a unit) - x o
remaining time)
Maintenance 0 (invalid );
M| 04.78 |Interval setting (M1) |1 to 9999 ( 10 hours as a unit)) 8760  x O
Preset Startup
~| 04,79 |Count for Maintenan- [0000 (invalid ); 0001~FFFF (hexadecimal) 0 x o
ce(M1)
Output Current
& | 04.80 |Fluctuation Damping |0.00~1.00 0.20 (o] (o]
Gain for Motor 1
| 04.81 |Light alarm selection 1] 0000~FFFF (hexadecimal) 0 o
| 04. 82 |Light alarm selection 2| 0000~FFFF (hexadecimal) 0 x o
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N4 Advanced functions Parameters

P P t Fact- Model
ara- arameter o [o]
meter Functions Setting Range E}Zfa- ~15kW | 18.5kW~
ult -
04.91 |EID Feedback Wire 6 o(invalid alarm detection); 0.1~60.0s o| o o
04,92 (%")“""”“y“ Running | , 100~10.000 times; 999 999 | o
04,93 | " OfRUNING |4 910~10.000s; 990 99| x o
c Jati 0~9999 The cumulative run time can be
04.94 |gumiiaive motor fun | o ified or reset(resettable). ( 10 hours asa | — o o)
unit)
DC braking characte- | 5.
w| 04,95 |ristics selection(Braki-| O Slow response 1 o o

ng response mode) | 1: Quick response

0: STOP key priority is invalid, Start Check

function is valid

1: STOP key priority is valid, Start Check

~| 04.96 Stop key Priority/ function is valid 0
-0 |Start Check function | 2: STOP key priority is invalid, Start Check

function is invalid

3: STOP key priority is valid, Start Check

function is invalid

0: Invalid
~| 04,97 |Clear alarm data 1: Setting "1" clears alarm data and then
retums to "0".

0 to 255 (the data is displayed in hex, with
each meaning 0: invalid; 1: valid)

Bit 0: Lower the carrier frequency
automatically (0: invalid; 1: valid)
Protection/Maintena- | Bit 1: Input phase loss protection

&| 04,98 |nce Function (0: invalid; 1: valid)

(Mode selection) Bit 2: Output phase lloss protection (0:
invalid; 1: valid)

Bit 3: Reserve (0: based on factory default
level 1: based on User setup level)

Bit 4: Reserve (0: invalid; 1: valid)

=]
(@]
o]

0013H(hexadecimal)
o
o

(*3) The user can set based on 04.57-04.60 above 18.5kW (include 18.5kW).
(*4) The parameter under 15kW (include 15kW) is also inching deceleration time.
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_05 Motor 2parameters

P P . Fact- Model
ara- arameter . ol
meter Functions Setting Range E}Zfa- ~15kW | 18.5kW~
ult 3
Maximum oul
05.01 frequency 2 tout 25.0~500.0Hz 50.0 e] (o]
05.02 |Base frequency 2 25,0~500.0Hz 50.0 o} (o]
0: AVR invalid (Output a voltage in
05,03 |Rated Voltage at Base| proportion to input voltage ) 220/ o o
) frequency voltage 2 |80~ 240V: AVR action (220V series ) 380
160~ 500V: AVR action (440V series )
05. 04 Maximum output 80~240V: AVR action (220V series ) 220/ o o
. voltage 2 160~500V: AVR action (440V series ) 380
» Type
0.0 to 20.0% (percentage with respect to 9
| 05.05 [Torque boost 2 rated voltage at base frequency 2) ngi o ©
Electronic Thermal 1: Action (For a general-purpose motor with
Overload (Protection |shaft-driven cooling fan )
N | 05.06 |for Motor) 2 2 : Action (For an inverter-driven motor, 1 o o)
Select motor charact- | non-ventilated motor, or motor with
eristics separately powered cooling fan )
Electronic Thermal
05.07 Overload (Protection |0.00 (invalid) ; 1% to 135% of the rated (o] (o]
~ . for Motor ) 2 Detection | current of the motor Type
llevel S
Electronic Thermal ng
Overload (Protection . o (o]
w| 05,08 for Motor ) 2 Thermal 0.5~75.0min
time constant
DC braking 2 starting ~
~| 05,09 frequency 0.0~60.0Hz 0.0 O o]
~| 05.10 E\C[);raking 2 braking 0~80% 0 o o
w| 05,11 [DCPraKNG 2braKING | o0 iy ali); 0,01~30.00s 0.00
~| 05.12 |Starting frequency 2 |0.0~60.0Hz 05 O
0: Variable torque load ( general fan and
pump load )
1: constant torque load
Load Selection / Auto |2: Auto torque boost
05,13 |Torque Boost/Auto | 3: Auto energy saving operation ( general fan| 1 o) o
Energy Saving and pump load )
Operation 2 4: Auto energy saving operation ( constant
torque load )
5: Auto energy saving operation (automatic
torque boost)
0 : Vif control
05.14 Drive Control mode |1 : dynamic torque vector control 0 o) o)
. selection 2 2 :VIf control with slip compensation active
5 :Vector control without speed sensor(*1)
05.15 |Motor 2 (No, of poles) | 2~22 poles 4 o] (o]
05, 16 | Motor 2 rated capacity| 0.01~1000kW Ts'yegg O (o]
05.17 | Motor 2 rated current |0,00~2000A ng o] (e]

78




05 Motor 2 parameters

Para. Parameter sfyd- Modsl
¢ i Setting Range
meter Functions 9 9 affa' ~15kW | 18.5kW~
0: Invalid
1: Tune while the motor stops. (% R1,% X,
rated slip )
2: Tune while the motor is rotating under V/f
control (% R1,% X, rated slip frequency,
no-oad current , magnetic saturation factors
. and magnetic saturation extension factors : 1
05.18 |Motor 2 autotuning | _g 4nq a~c) 0 o o)
3:Tune while the motor is rotating under
vector control (% R1, % X, rated slip
frequency, nodoad current, magnetic
saturation factors 1~5, and magnetic
saturation extension factors "a" to "c". Valid
when the vector control is enabled) (*1)
A | 05,19 [Motor 2 (Online tuning)|0: Invalid  1: Action 0 O [e]
05.20 |Motor 2 nodoad current| 0.00~2000A Type o] o
A | 05.21 |Motor 2 %R1 0.00~50.00% S);ni- o] o
| 05.22 |Motor 2 %X 0.00~50.00% ng o o
®| 0523 [Motor g asi",:‘}o"r"(’;‘r‘i’we.:g 0.0~200.0% 1000| © o
~| 05.24 miﬁg‘m’; 0.01~10,00s 02| o o
Motor 2 slip compens-| , .
®| 05.25 ation gain for (braking) 0.0~200.0% 100.0 o] (o]
Motor 2 rated slip .
05. 26 frequency 0.00~15.00Hz I"{,‘? o} o}
Motor 2 iron loss v
| 05,27 factor 1 ng X (e]
w| 05,28 [Motor2ironkess —10.00-20.00% 000 x o
Motor 2 iron loss
| 05,29 factor 3 0.00
Motor 2 magnetic
| 05,30 |saturation factor 1
Motor 2 magnetic
~| 05.31 |saturation factor 2
Motor 2 magnetic
A 05.32 |saturation factor 3
Motor 2 magnetic
¥ | 95.33 |saturation factor 4 Type
~| 05,34 Motor 2 m?g'leuc 0.0~300.0% r?gm. x o
Motor 2 magnetic
& | 05,35 |saturation expansion
factor a
Motor 2 magnetic
W| 05,36 [saturation expansion
factor b
Motor 2 magnetic
& | 05.37 [saturation expansion
factor ¢
05.39 |Reserved Reserved 0 O o
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05 Motor 2 parameters

P P t Fact- Model
ara- arameter " ol
meter Functions Setting Range E}Zfa- ~15kW | 18.5kW~
ult 3
0: Valiid in acceleration and deceleration;
valiid at base frequency or above
1: Invalid in acceleration and deceleration;
05. 40 gl}%msaum valid at base frequency or above 0 o o
conditions) 2: Valiid in acceleration and deceleration;
invalid at base frequency or above
3: Invalid in acceleration and deceleration;
invalid at base frequency or above
Output Current Fluc-
w'| 05,41 |tuation Damping 0.00~0.40 0.20 o (o}
Gain for Motor 2
Motor/Paramete
ctorParameter | \otor switch (switch to the 2nd motor)
W | 05,42 (Switching 2 N 0 X (o]
(Mode selection) 1: Parameter switch ( switch to particular 05)
®| 05.45 forrieam ™ 2" [0.1~200.0 times 100| o x
Speed control 2 litem |0.001~9.999s
®| 05.46 |(integral time ) 999: Integral action is invalid 0100 © X
05,51 |Cumulative Motor run 0~9999 The cumulative run time can be mo- | _ « o
. time 2 dified or reset(resettable)(10 hours as a unit)
05,52 |Startup Counter for  |Adjustment in replacement (0000~FFFF _ «
*92 |Motor2 (hexadecimal ) ) ©
Motor 2% X correction| 2009
05,53 factor 1 0~300% 100 X
Motor 2% X correction|n_2nno,
05,54 ¢ or 2 0~300% 100 X o




_06 Motor3parameters

. b . Fact- Model
ara- arameter . ory
meter | Functions Seting Range Defar| —15kW | 18.5kW-~
Viaxi
06.01 [t oney s T |25.0~500.0Hz s00| X o
06.02 |Base frequency 3 25,0~500,0Hz 50.0 X O
0: AVR invalid (Output a voltage in
06,03 |Rated Voltage at Base| proportion to input voltage ) 220/ x o
' frequency voltage 3 |80~240V: AVR action (220V series ) 380
160~500V: AVR action (440V series )
06,04 |Maximum output 80~240V: AVR action (220V series ) 220/ x o
' voltage 3 160~500V: AVR action (440V series ) 380
i Type
0.0 to 20.0% (percentage with respect to .
| 06.05 (Torque boost 3 rated voltage at base frequency 3) S:gttl x ©
. 1: Action (For a general-purpose motor with
Ecmbgéc(m# shaft-driven cooling fan )
~| 06.06 2: Action (For an inverter-driven motor, 1 x (o}
for Motor) 3 Select non-ventilated motor, or motor with
motor characteristics o
separately powered cooling fan )
Electronic Thermal
~| 06,07 Overload (Protectiqn 0.00 (invalid) ; 1% to 135% of the rated % o
* U7 for Motor )3 Detection| current of the motor gype
level etti-
Electronic Thermal ng
Overload (Protection . .
~| 06.08 for Motor )3 Thermal 0.5~75.0min x (0]
time constant
DC braking 3 starting "
#| 06.09 |gorency 0.0~60.0Hz 0.0 X e}
w | 06.10 |G praking 3braking | o_gooy 0 x o
w | 06,11 [PCbraking 3braking |, 00(invalia): 0.01~30.00s 00| x
~| 06.12 [Starting frequency 3 |0,0~60.0Hz 05 x (o}
0: Variable torque load ( general fan and
pump load )
1: constant torque load
Load Selection / Auto |2: Auto torque boost
06.13 |Torque Boost/Auto |3: Auto energy saving operation ( general fan « o
Energy Saving Oper- |and pump load ) 1
ation 3 4: Auto energy saving operation ( constant
torque load )
5: Auto energy saving operation (automatic
torque boost)
0: V/f control
Drive Controlmode | 1: Dynamic torque vector contro| 0 % o
06.14 | jection 3 2: V1 f control with slip compensation active
5: Vector control without speed sensor(*1)
06.15 |Motor 3 (No, of poles) | 2~22 poles 4 x (e]
06.16 |Motor 3 rated capacity| 0.01~1000kW 233 x
06.17 | Motor 3 rated current |0.00~2000A ng X
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06 Motor 3 parameters

Para. Parameter sfyd- Modsl
¢ i Setting Range
meter Functions g Rang t?l?fa- ~15kW | 18.5kW~
0: Invalid
1: Tune while the motor stops. (% R1, % X,
rated slip )
2: Tune while the motor is rotating under V/f
control (% R1,% X, rated slip frequency,
no-oad current, magnetic saturation factors
06.18 |Motor 2 auto-tuning igda?:gﬂzslc saturation extension factors: 1 0 N o
3: Tune while the motor is rotating under
vector control (% R1, % X, rated slip
frequency, nodoad current , magnetic
saturation factors 1~5, and magnetic
saturation extension factors "a" to "c". Valid
when the vector control is enabled)
A | 06,19 [Motor 3 (Online tuning)|0: Invalid  1: Action 0 X [e]
06.20 |Motor 3 nodoad current| 0.00~2000A Type X [¢]
A | 06.21 |Motor 3 %R1 0.00~50.00% S);ni- x O
| 06.22 [Motor 3 %X 0.00~50.00% ng x o
Motor 3 Slip compens=| . _.
®| 06.23 |ation gain for (driving) | -0 "200-0% 100.0 x o
~| 06.24 r‘;n”’rgsﬁng';mﬁf:s‘ 0.01~10,00s 012| o
Motor 3 slip compens-| , .
®| 06.25 |ajion gain for (braking)| -0 ~200:0% 1000  x o
06.26 m;"’d sl 10.00~15.00Hz | % o
- ti-
Motor 3 iron loss
| 06,27 factor 1 ng x
Motor 3 iron loss - o
»| 06,28 | iorn 0.00~20.00% 0.00 x e}
Motor 3 iron loss
| 06,29 factor 3 0.00 X o]
Motor 3 magnetic
A| 06.30 |satyration factor 1
Motor 3 magnetic
A | 06.31 |saturation factor 2
Motor 3 magnetic
A 06.32 |saturation factor 3
Motor 3 magnetic
~| 06.33 saturation factor 4 Type
w| 08,34 [Motor3 magnetic 0.0~300.0% :gtti- x o
Motor 3 magnetic
& | 06.35 |saturation expansion
factor a
Motor 3 magnetic
W | 06,36 [saturation expansion
factor b
Motor 3 etic
~| 06.37 saturationmgg‘pansion
factor ¢
06.39 |Reserved Reserved 0 x o]
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_06 Motor3parameters

Para Parameter g?ym- ot
meter Functions Setling Range Defe-| 15w | 18.5kW-~
0: valid in acceleration and deceleration;
validat base frequency or above
, 2 1:invalid in acceleration and deceleration;
06. 40 Scl)'p Co:\pens:db:’gna valid at base frequency or above 0 x o
(Operating col s) 2: valid in acceleration and deceleration;
invalid at base frequency or above
3: invalid in acceleration and deceleration;
invalid at base frequency or above
Output Current
&| 06,41 |Fluctuation Damping |0.00~0.40 0.20 X o)
Gain for Motor 3
Motor/P:
w| 06,42 [Swienraa e |0: Motor switch (switch tothe 3nd motor) | o | o
(Mode selection) 1: Parameter switch ( switch to particular 06)
| 06.52 Startup Counter for  |Adjustment in replacement (0000~FFFF «
- Motor 3 (hexadecimal ) ) -
w| 0653 [Motor 3% X correction| 53005, 00| x
Motor 3% X correction|_2nno,
M| 06.54 |c or2 0~300% 100 % o
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_07 Motordparameters

P: Parameter oo Mol
ara- Y . ory
meter Functions Setting Range l.?l?fa_ ~15kW | 18.5kW~
07.01 ,“,‘:;"Qf“‘g QUM 126.0500.0Hz 500 x o
07,02 |Base frequency 4 25.0~500.0Hz 50.0 X 0
0: AVR invalid (Output a voltage in
07.03 |Rated Voltage at Base| proportion to input voltage ) 220/ « o
Frequency 4 80 ~ 240V: AVR action (220V series ) 380
160 ~ 500V: AVR action (440V series )
07.04 Maximum output 80~240V: AVR action (220V series ) 220/ % o
' voltage 4 160~500V: AVR action (440V series ) 380
boos 0.0 to 20,0% (percentage with respectto | YP€
| 07.05 |Torque t4 rated voltage at base frequency 4 ) %g" x o
Electronic Thermal 1: Action (For a general-purpose motor with
Overload shaft-driven cooling fan )
~| 07.06 |(Protection for Motor)4|2: Action (For an inverter-driven motor, 1 x o
Select motor non-ventilated motor, or motor with
characteristics separately powered cooling fan )
Electronic Thermal
07.07 Overload (Protection |0.00 (invalid) ; 1% to 135% of the rated x o
of : for Motor )4 Detection | current of the motor Type
level Sat-
Electronic Thermal ng
Overload (Protection " "
| 07.08 | Motor )4 Thermal 0.5~75.0min x ]
time constant
w| 07,09 [oerenad ¢ %9 |0,0-60,0Hz 00| x o
w| 07.10 [poeg "9 451K 1o g0 0 x o
w| 07,11 |DC braking 4 braking |6 o0invalid); 0.01~30.00s 000| x
w | 07.12 |Starting frequency 4 |0.0~60.0Hz 0.5 x
0: Variable torque load ( general fan and
pump load )
1: constant torque load
Load Selection / Auto |2: Auto torque boost
07.13 |Torque Boost /Auto | 3: Auto energy saving operation ( general fan 1 x o
Energy Saving and pump load )
Operation 4 4: Auto energy saving operation ( constant
torque load )
5: Auto energy saving operation (automatic
torque boost)
0:V/fcontrol
Drive Controlmode |1 : dynamic torque vector control
07.14 | o lection 4 2:V/f control with slip compensation active | © x o
5 :Vector control without speed sensor(*1)
07.15 |Motor 4 (No. of poles) | 2~22 poles 4 x o)
07.16 |Motor 4 rated capacity| 0.01~1000kW 1S'ygt9 X o
etti
07,17 |Motor 4 rated current |0,00~2000A ng x o




_07 Motordparameters

P P t Fact- Model
ara- arameter " ol
meter Functions Setting Range E}gfa- ~15kW | 18.5kW~
ul
0: Invalid
1: Tune while the motor stops. (% R1, % X,
rated slip )
2: Tune while the motor is rotating under V/f
control (% R1,% X, rated slip frequency,
no-oad current , magnetic saturation factors
d tic saturati jon f: 1
07.18 |Motor4 a ning ir; a?:g‘r:)c saturation extension factors: 0 . 5
3:Tune while the motor is rotating under
vector control (% R1, % X, rated slip
frequency, nodoad current, magnetic
saturation factors 1~5, and magnetic
saturation extension factors "a" to "c". Valid
when the vector control is enabled)
A | 07.19 [Motor 4 (Online tuning)|0: Invalid  1: Action 0 X (o]
07.20 |Motor 4 nodoad current| 0.00~2000A Type X (e]
A | 07.21 |Motor4 %R1 0.00~50.00% S);ni- X 0
| 07.22 [Motor 4 %X 0.00~50.00% ng x S
Motor 4 Slip compens=| . _.
®| 07.23 |ation gain for (driving) | *-0~200-0% 100.0 x o}
Motor 4 slip compens- -
~| 07.24 | uon response time 0.01~10.00s 0.12 x o}
Motor 4 slip compens-| , .
®| 07.25 |ation gain for (braking)| ©-0~200-0% 1000|  x o
Motor 4 rated slip _
07.26 frequency 0.00~15.00Hz T ‘{,‘? X o}
Motor 4 iron loss g
w~| 07.27 factor 1 ng X o
Motor 4 iron loss - o
»| 07.28 | oo 0.00~20.00% 0.00 x o
Motor 4 iron loss
| 07.29 factor 3 0.00 X (o]
Motor 4 magnetic
| 07.30 |saturation factor 1
Motor 4 magnetic
A | 07.31 |saturation factor 2
Motor 4 magnetic
#| 07.32 |saturation factor 3
Motor 4 magnetic
w| 07.33 saturation factor 4
Motor 4 magnetic Type
N 07.34 factor5__[0.0~300.0% ettie|  x o
Motor 4 magnetic ng
w| 07.35 [saturation expansion
factor a
Motor 4 magnetic
W | 07,36 [saturation expansion
factor b
Motor 4 magnetic
| 07.37 |saturation expansion
factor ¢
07.39 |Reserved Reserved 0 x (¢]
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07 Motor 4 parameters

B P ) Fact- Model
ara- arameter ) ory
meter Functions Setting Range S?fa' ~15kW | 18,5kW~
0: valid in acceleration and deceleration;
valid at base frequency or above
1:invalid in acceleration and deceleration;
07. 40 Slip Compensation 4 |valid at base frequency or above
. (Operating conditions) | 2: valid in acceleration and deceleration; 0 x (o]
invalid at base frequency or above
3: invalid in acceleration and deceleration;
invalid at base frequency or above
Output Current
»| 07.41 |Fluctuation Damping |0.00~0.40 0.20 x (e}
Gain for Motor 4
M
otorfParameter | . wotor switch (switch to the 4nd motor)
A | 07,42 |Switching 4 0 x (o]
' (Mode selection) 1: Parameter switch ( switch to particular 07)
07.51 Cumulative Motor run |0~9999 The cumulative run time can be mo- " o
-2 |time 4 dified or reset (resettable) (10 hours as a unity ~
Startup Counter for | Adjustment in replacement (0000 ~ FFFF
M| 07.52 |motor 4 (hexadecimal ) ) - x °
5 -
w| 07.53 [Molor % X correction o305 100 x o
w| 0754 [Molor 4% X comection! 5305, 0|  x 5
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08 Application function 1 parameters

P: Parameter oo i
ara- . o
meter Functions Setiing Range D'gfa' ~15kW | 18.5kW~
ul
0: Invalid
1: PID output is normal characteristics,
: Process control,
08,01 |PID control action 2: PID output is inverse characteristics, 0 o ©
Process control
3: Speed control (Dancer control )
0: (N/Q) keys on Keypad
1: PID command 1 ( analog input terminals
08.02 [PID control command |AVI, ACI, AUI) 0 o o}
3: UP/DOWN
4: Command via communications link
w| 08,08 [P E™ 5,000~30.000 times 0100 © o
PID control | item
~| 08.04 (integral time) 0.0~3600.0s 0.0 e} (o]
PID control item D
| 08.05 (differential time) 0.00~600.00s 0.00 o] (o]
PID control feedback
~| 08.06 signal filter 0.0~900.0s 0.5 o] o]
PID control Pressuriza«
W | 08.08 [ton starting frequency 0.0~500.0Hz 0.0 x 0
PID control Pressuri-
08.09 |ing time 0~60s 0 x o
PID control anti-
08.10 integral windup level 0~200% 200 (o] o]
0: Absolute value alarm
1: Absolute value alarm (with hold)
2: Absolute value alarm (with latch)
w| 08,11 [PIDcontrol Select |3: Apsolute value alarm (with hold and latch) | ¢ o o
alarm output 4: Deviation alarm
5: Deviation alarm (with hold)
6: Deviation alarm (with latch)
7: Deviation alarm (with hold and latch)
PID control Upper —100%~1009
08,12 level alarm (AH) 100%~100% 100 o] (o]
PID control Lower
08.13 level alarm (AL) —-100%~100% 0 lo) (o)
PID control Stop frequs| L
A | 08.15 |gncy for stow flowrate |0-0invalid); 1.0~500.0Hz 00| x o
PID control Slow flowr-
| 08.16 | te Jevel stop latency |*~005 30 x o
w| 08,17 [0 contal G 5050004z 00| x o
PID control:Upper limit (—150%~150%; 999(Depends on setting of
| 08.18 of PID process output |00. 15) 999 0 o
PID control:Lower limit [—=150%~150%; 999(Depends on setting of
M| 08.19 | ¢ BID process output |00. 16) 99| O o
Dew Condensation
| 08.21 |orclonton (duty cydle)] 1~50% 1 x o
0: Keep inverter operation(Stop due to alarm)
08,22 Csm\nr}erclal Power |1 A\ tomatically switch to commerciakpower | 0 x o)
ching Sequence operation
PID control speed
M| 08.56 |command filter 0.00~5.,00s 010 o o}
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Application function 1 parameters

P: Parameter oo Model
ara- r " ory
meter Functions Seting Range Defa-| ~15kW | 18.5kW~
~| 08.57 zg,;?;f"'pgs?m" ~100~0~100% o| o )
PO ) e R
- ~ . manual set value
position deviation o
w| 08.50 |(1297 P ™ 16,000-30.000 times 0.100f © o
w| 0860 oSO IS |0.0~3600.05 00| o o
= -
w| 08.61 [(Gontiat ey 2 |0-00~600.00s 00| o© o
0~3
Bit 0: PID output polarity; 0 = plus(add); 1 =
minus(subtract)
PID control block Bit 1: Select compensation factor for PID 0 1) o
08.62 selection output
0 = Ratio (refative to the main setting)
1 = Speed command (relative to maximum
frequency)
w| 08.68 [orere sionalBrake | o_3009, 10| o© o
08.69 Ot oo oo |0-0-25.0Hz 10| o o
08.70 |oreke signal Brake- 1455 o¢ 10| o o
| 0871 o reaylnsed |0:0~25.0Hz 10| o o
w| 08,72 (g SanalBrake- 4 o-5.06 10| © o
| 08.95 DN e e |0~300% 100 x o
Brake signal Speed 1983 | e
~| 08.96 m’?‘d?ﬁ‘s)lf? selection | Bit 2: Response for brake-OFF current (0: | © N o
Slow response 1: Quick response)
D9 Application function 2 parameters
Para- |Parameter oy Model
ara- ory
meter |Functions Setting Range Btefa- ~15kW | 18.5kW~
w| 00,01 |3000d Conel ! ¢ fiter| 0-000-5.000s 0020 x o
®| 00,02 |30 Soresion fitor |0-000~0.100s 0.005| o
®| 00,08 [ghoce s 1P 10,1~200,0 times 100 o
Speed control 1 litem (0.001~9.999s
®@| 09.04 |(ihtogral time ) 999: Integral action is invalid 0100 ©
w| 09,06 [SPeed o™ ! 10.000~0.100s 002|  x o
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Application function 2 parameters

Para. Parameter sfyd- Sodsl
¢ i Setting Range
meter Functions 9 Rang Defa-l ~15kw | 18.5kW~
| 09.09 gpeedpee" g?n"ﬂaf;’fgg 0.000~5.000s 0.020 % 0
®)| 00.10 | 30ecg Sorre ey 0.000~0.100s 0005  x o
®| 09.11 [pheed (‘ﬁ:;‘g;" O8) 10,1~200.0 times 100 o
Speed control (JOG)l |0,001~9,999s
®| 09.12 item ( integral tme ) | 999: Integral action is invalid 0.100 x o
Speed control (JOG) ~
~| 09.13 output fitter 0.000~0.100s 0.002 x (o]
w| 09,21 [Speed Agreement  10.0~50.0% 100| x )
w| 00,22 (Speed Agreementl 14 0-10,00s 050| x o
0: Continue to run
1: Stop running with alarm 1
Speed Ermor Process= |2: Stop running with alarm 2
~| 09.23 ing 3: Continue to run 2 0 x ©
4: Stop running with alarm 3
5: Stop running with alarm 4
w| 0925 e eee w9]0.000~1.000s 0.000|  x o
w| 0932 |oraue controlspeed |10, 100 x )
w| 09,33 [jorase controlspeed |y 140, 100 x o
peed detection |0~120%
w| 09,35 |Overspeed detection | gqq: hased on 09. 33 to 09. 32 or parameter | 999 | o
values
w | 09.61 |Sommand fitertime | 6 500-5.000s 000s|  x o
Command pulse -
09.62 |count factor 1 1~9999 1 x o
Command pulse ~9999
09.63 | count factor 2 1 L x ©
0: Invalid
. 1: Action (At restart after momentary power
09.67 |Starting Auto search | i re) 0 x o)
Mode 2: Action (At restart after momentary power
failure and at normal start)

PS:The function parameter 2 of 9th group is the senseless vector extra control parameter of above 18.5kw
(include 18.5kw)
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_10 Application function 3 parameters

P, Parameter ot Model
ara- r ) ory
meter Functions Setting Range Dlefa- ~15KW |18.5KkW~
ult .
Customizable Logic  [0: Invalid
10.00 (Mode selection) 1: Valid Action (Customizable logic 0 * ©
Customizable Logic: .
10.01 (Input 1) step 1 9 0(1000): Inverter running  [MRUN] 0 x o
Customizable Logic:
10.02 (Input 2) step 1
3(1003): Undervoltage detected(When Inverter| % o
|stopped) AL R IR I R
4(1004): Torque polarity detection [mB/D] X (@]
5(1005): Inverter output limiting [mIOL] x o
6(1006): Auto-restarting after momentary % o
power failure  [mIPF]
7(1007): Motor overload early warning [mOL] X o
8(1008): Keypad operation enabled  [mKP] X o
|10(1010): Inverter ready torun [mRDY] | | ___ o I Q]
|15(1015): AX terminal function [mAX] | | LS Q...
22(1022): Inverter output limiting ( with delay ) X o
N N [ N
25(1025): Cooling fan ON-OFF in operation % o
s R IR R R
26(1026): Auto-resetting [MTRY] x o
| 26(1028): Cooler overheat early warning [MOH] IS Q.
31(1031): Frequency (speed) detection 2 % o
[mFDT2) L
X (€]
O
[ x [ o
X O
R 50"
[RRROREE! R 5o
R S
42(1042): PID alarm output [mPID-ALM] X o
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10 Application function 3 parameters

P: Parameter oo Model
ara- . o
meter | Functions Setiing Range E}Zfa' ~15kW | 18.5kW~
ult )
43(1043): In PID control [mPID-CTL] x 6
|44(1044): PID Motor stopped due tosiow | [ < |7 o |
flowrate under PID control [mPID-STP)]

56(1056): Motor overheat detected by
thermistor [nTHM]

: Speed
72(1072): Frequency (speed) arrival signal 3
[m! ARaf x O

6000(7000): RUN Final run command
[MFL_RUN] x

o]
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10 Application function 3 parameters

Para-
meter

Parameter
Functions

Setting Range

Fact-
ory
Defa-
ult

Model

~15kW

18.5kW~

6001(7001): FWD Final FWD run command
[mFL_FWD]

6002(7002): REV Final REV run command
[mFL_RE

6006(7006): Within dancer reference position
[mDR_RE

| 5 Setting the value in parentheses(<>)shown
above assigns a negative logic output to a
terminal.(True if OFF)

10.03

Customizable Logic:
Step 1 Logic circuit

0: No function assigned

1: Through output + general-purpose timer

2: Logic and (ANDing) + generalpurpose timer|
3: Logic or (ORing) + general-purpose timer

4: Logical XOR (XORing) + generalpurpose
timer

5: Set priority flip-flop+generalpurpose timer

6: Reset priority flip-flop+generalpurpose timer|
7: Rising edge detector+general-purpose timer
8: Falling edge detector+general-purpose timer,
9: Rising and falling edge detector + general
-purpose timer

10: Input hold + general-purpose timer

11: Increment counter

12: Decrement counter

13: Timer with reset input

10.04

Customizable Logic:
Step 1 Type of timer

0: No timer

1: ONdelay timer

2: Off-delay timer

3: Pulse

4: Retriggerable timer
5: Pulse Train Output

10.05

Customizable Logic:
Step 1 time setting

0.00~600.00

0.00

10. 06

Customizable Logic:
Step 2 input 1

Same with 10. 01

10.07

Customizable Logic:
Step 2 input 2

Same with 10. 02

10.08

Customizable Logic:
Step 2 Logic circuit

Same with 10. 03

10. 09

Customizable Logic:
Step 2 Type of timer

Same with 10.

92



10 Application function 3 parameters

Para- Parameter . E?yd- Model
meter Functions Setting Range a?fa- ~15kW | 18.5kW~
10.10 [Suomizable L0 | Same with 10. 05 00| x o
10.11 |Gumomizatle Loge: | same with 10. 01 o | «x o
10.12 g,;“,}";,,"?f;",'gwa Same with 10. 02 0 x )
10.13 [Guaiomizable Logic | Same with 10. 03 0| x o
10. 14 gm"%;g’i}:gg, Same with 10. 04 0 x o
10.15 |Guaomizable LodIc | Same with 10. 05 00| x o
10.16 g,g“,ﬂ"j:;‘;'ﬁ Logic: | same with 10. 01 0 X o
10.17 [Guaiomizatle Log | same with 10. 02 o | x o
10.18 gmmﬁgﬂ%ﬁf Same with 10. 03 0 x o
10.19 [Guaiomzale LogI | Same with 10. 04 o | x o
10.20 [Suomizable L0 | Same with 10. 05 000 x o
10.21 |Gumomizatle Loge: | same with 10. 01 o «x o
10.22 g,g“‘,f%"?ff;b,'?”a Same with 10. 02 0 X )
10.23 [Guaiomizable Logic | Same with 10. 03 o| x o
10. 24 gm"}'zy;‘;'g}:gg, Same with 10. 04 0 x o
10.25 [Guaomizable LodIc | Same with 10. 05 000| «x o
10.26 [SunomizableLogic | some with 10. 01 0| x o
10.27 [Guaiomizatle Logtc | same with 10. 02 o | x o
10.28 gmmﬁgﬂ%ﬁf Same with 10. 03 0 x o
10.29 [Guaiomzable Logie | Same with 10. 04 0| x o
10.30 [Suomizeble L0 | Same with 10. 05 000| x o
10.31 |Gumiomizable Logie: | same with 10. 01 o | «x o
10.32 [Suomizable Logie: | same with 10. 02 0| «x o
10.33 [Guaiomizable Logtc | Same with 10. 03 0| «x o
10. 34 g,;“;}","}‘zy;‘;'g}:gg, Same with 10. 04 0 x o
10.35 [Gueiomizale LodIc: | Same with 10. 05 000| x o
10.36 gm"jg;",'? Logic: | same with 10. 01 0 x )
10.37 [Guaiomizatle Loge | same with 10. 02 0| x o
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10 Application function 3 parameters

Fact- Model
Para- Parameter Setting R ory o
meter Functions etting Range Defa-| ~15kW | 18.5kW-~
10.38 gﬁ%’"&zﬁ%ﬁf Same with 10. 03 0 x o
10.30 [Gueiomzatle Logte | Same with 10. 04 o| x o
10.40 [Sumomizable L0 | Same with 10. 05 000 x o
10.41 |Guaomizatle Loge | same with 10. 01 o «x o
10.42 g,g“,}"g"},‘f;ﬁ'; Logic: | same with 10. 02 0 x o
10.43 [Guaiomizable Logic | Same with 10. 03 o | «x o
Customizable Logic: .
10.44 StepSTypeofﬁmer Same with 10. 04 0 X (e]
10.45 |Guaomizable LodIc | Same with 10. 05 000| x o
10.46 g,g“‘;%“fﬂﬂ"g‘“ Same with 10. 01 0 x o
10.47 [Guaiomzable Lg% | same ith 10. 02 o «x o
10.48 g,g“‘;%“f%ﬁ Logic: | same with 10. 03 0 x o
10.49 [Guaiomizable Logie. | same with 10. 04 0| «x o
10.50 [Seormizable LOGIC: | Same with 10. 05 000| x o
Customizable Logic | "
10.71 |output signal 1 output|0: Invalid 0 x o
selection 1: Step 1 Output [mSO01]
Customizable Logic |2: Step 2 Output [mS001]
output signal 2 . 0 X [e]
1072 | it selection |3 Step 3 Output [mS001]
Customizable Logic |+ Step 4 Output [mSO01]
10.73 |output signal 3 5: Step 5 Output [mSO01] 0 X (o]
gutp‘ut 5_9'8::‘0: __|6: Step 6 Output [MSO01]
ustomizable Logic 3
10.74 |output signal 4 ; :zp;gugt {ngg 0 x (o]
output selection - Step 8 Ou m
Customizablle Logic |9: Step 9 Output [mSO01]
10.75 |output signal 5 . 0 x o
por o e 10: Step 10 Output [mS001]
0(1000): Multi-step speed command 1
.. 8ustomézableI Logic (8.1 st)ep) [,:gsﬂ x o
- utput Signal 1 [1(1001): Mult-step speed command 2~ 100 [~~~ [~""""77
function selection ( ): Multi-step speed command 2 x o
(O3steps) mSS2] ______________ | | T _ | _Z___
Customizable Logic "
10.82 |Output Signal 2 2(1002): Multi-step speed command 3 00| x o
function selection | (-7 steps) [mSS4]
Customizable Logic .
1083 |Output Signal 3 SO sona) patay 1 commend 4 100 x o
nction selection
Customizable Logic | 4(1004)  Sedoct AGG/DEC | e (ostens) ||| |
10.84. Output Signal 4 fﬁ%‘{]" Select ACC/DEC time (2steps) 100 x )
nction selection
Customizable Logic |5(1005): Select ACC/DEC time (dsteps)mRT2) |~ x| ¢ o__
10.85 |Output Signal § nable 3-wire operation [mHLD] _ 100 [ _ x__ [ o__]
function selection : Coast to a stop [mBX] x [e]
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10 Application function 3 parameters

P Parameter P Modsl
ara= . ory
i Setting R
meter Functions eling Range Defa-] ~15kw | 18.5kW~
8(1008): Reset alarm ( abnormal ) [mRST] x (o]
9(1009): Enable External _al_a_r?n_lﬁg mTHR] | [ < | 6 o
|(9= Active OFF / 1009=ActiveON) ______ (| " | __~ __
10(1010): Ready for Jogging [nJOG] _____ | | ___ oS o__
11(1011): Select frequency command 2/1 x o
[mHz2/mHz1] |
. I 57T
|_x _[oT
14(1014): Torque limiter level2 / torque limiter
) R R S o
15: Switch to commercial power (50Hz) x o
UmswWsol |l Tl T
16: Switch to commercial power (60Hz) % o
UmsSWeo] |l |l
17(1017): UP command (Increase output % o
frequency) ImuP] ___________________| |l Tl T
18(1018): DOWN command (Decrease output] % o
frequency) mDOWN] | | __ T ...
: IS N I o__.
IS S N o___
S o _.
24(1024): (RS485)Communication link via x o
selection (RS485) [mLE]
125(1025): Universal DI mUDI ____~—_ "\ [ x [0
26(1026): Enable auto search for idling motor % o
speedatstarting[mST™M] _____________ | |___T___|___T___
30(1030): Force to stop [nSTOP] x o
(30 = Active OFF/1030 = Active ON)
33(1033): Reset PID integral and differential | [~ - 1 o
jcomponents [mPIDRST] _____________| [ __T___|___T___
?4&1 034): Hi)ld PID integral component x o
m
|35(1( 63'55 ' Selectlocal (keypad) | [T
operation[mLOC] AR N ? L
IS S o___
S S o___
I B o
X o]
81(1081). Clear all customizable logic
timers[mCLTC] R o
X (e]
R 5
x (©]
* Setting the value in par?ongmeses(e)shcwn
above assigns a e logic output to a
terminal.(True if geg
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10 Application function 3 parameters

P Parameter o Model
ara- . ol
meter Functions Setting Range D?fa- ~15kW | 18.5kW~
ult )
1:Step 1
2:Step 2
3:Step 3
Customizable Logic: 4 Step 4
10.91 |monitor Timer 5: Step 5 1 x o
(step selection) 6: Step 6
7:Step7
8:Step 8
9: Step 9
10: Step 10
11 Serial communication function Parameter
o b . Fact- Model
ara- arameter i of
meter Functions Setting Range Dlrgfa' ~15kW | 18.5kW~
ult )
RS485 communicat-
11.01 |ion 1 communication |1~255 1 o) (o)
Station address
0: Immediate Er8 alarm
) 1: Er8 alarm after timer operation
RS485 communicat- |2: Retry start when timer is running, when 0 o o)
| 11,02 fion 1: Communicati- |communication is not resumed: Er8 Alarm,
ons error processing |when communication resumes: Continue
running,
3: Continue to run
RS485 communicat-
(11,03 |ion 1 timer 0.0~60.0s 20 (o) 0
0: 2400bps
) 1: 4800bps
o 11,00 R385 commuria |2 so00npe 2| o | o
) : 19200bps
4: 38400bps
RS485communicats
#| 11,05 |ion1:data length 0:8 Bit 1:7 Bit 0 o o
selection
. 0: No ( Stop bit: 2)
RS485 communicat- (4. g ity ( Stop bit * 1
»| 11.06 |ion 1: pariy check |- G iy ( Stop b 1)) o] © ©
selection 3: No ( Stop bit: 1)
RS485 communicat-
~| 11.07 |ion 1: stop bit 0:2bit  1:1bit 0 o o
selection
RS485 communicat-
M| 11.08 [ion 1: No-response  |0: No detection  1~60s 0 o o
error detection time
RS485 communicat-
~| 11.09 |ion 1 response 0.00~1.00s 0.01 lo] (0]
interval




11 Serial communication function Parameter

Para Parameter 53“' Model
. ; Setting Range
meter Functions g Rang 3?’3' ~15kW | 18.5kW~
RS485 communicat- | . pModbus RTU
H : protocol
~| 11.10 geh?orztood 5: Modbus ASCII ! 0 0 0
RS485 communicat-
11,11 |ion 2 communication |1~255 1 (o] (o]
Station address
0: Immediate Erp alarm
1: Erp alarm after timer operation
RS485 communicat- |2: Retry when the timer is running, when
~| 11.12 [ion 2: Communicatio-| communication is not resumed: Erp 0 o o
ns error processing |alarm,when the communication is resumed:
Continue running.
3: Continue to run
RS485 communicat=
A | 1113 fioh 2: timer 0.0~60.0s 20 o} (o}
0: 2400bps
1: 4800bps
RS485 communicat- |-
A1 1114 ion 2: baud rate g ?gggggzs 2 © ©
4: 38400bps
RS485 communicat-
~| 11.15 |ion 2: data length 0: 8 Bit 1:7 Bit 0 o] (o]
selection
w| 11,16 |lon 2 party Shec it g‘(’,e("ﬁgt?; é%.)p bit: 1) 0 o o
+16 |ion 2 parly 2: Odd parity ( Stop bit: 1)
3:No(Stopbit: 1)
RS8485 communicat-
~| 11.17 [ion 2: stop bit 0: 2 bit 1:1 bit 0 o} (o}
selection
RS485 communicat- .
~| 11.18 |ion 2: No-response |0: No detection 1~60s 0 (o) (o]
error detection time
RS485 communicat=
~| 11.19 |ion 2 response 0,00~1,00s 0.01 o] (e]
interval
RS485 communicat- | g:podbus RTU protocol
~| 11.20 gllezct ;:orztood 5: Modbus ASCII | 0 o o
Bit 0: Keypad control the broken stop during
11.50 |Function switch bit operation(0: enabled, 1: disabled) 0 o o
: (Hexadecimal) Bit 1: potentiometer keypad switch to button
feed(0: potentiometer, 1: button)
~| 11.57 |DB level offset =150~150V 0 (e] o




11 Serial communication function Parameter

P A Fact- Model
Para- arameter . o
meter Functions Setting Range Brgfa- ~15kW | 18.5kW~
t X
0: Save into nonvolatile storage (Rewritable
times limited)
Communication Data| 1: Write into temporary storage (Rewritable
| 11,97 | Storage times unlimited)
Selection 2: Save all data from RAM storage to 0 X o
EEPROM
(After saving data, the 11.97 data
automatically returns to "1")
Communication ;
H Frequency command  Running command
M| 1198 o rode 0: Follow 04. 30 Follow 04. 30 0 o °
Auxiliary communica=| Frequency command  Running command
~| 11.99 gglnfunct;on(mode 0: Follow 04. 30, 11.98 Follow 04. 30, 11.98| 0 o} O
ection
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Dominant frequency 1 source selection | Factory default

0

00. 18 Dominant frequency 1 bias setting
02. 30 Dominant frequency 2 source selection
Related 02. 31~02. 35 Analog input (AVI terminals )

t 02. 36~02. 39 Analog input (ACI terminals )
paramelers | gz 41~02. 45 Analog input (AUI terminals )
02. 50 Bias base point (Dominant frequency 1)

09. 59. 09. 61~09. 63 Pulse Rate Input

04. 61 UP / DOWN control initial frequency setting selection

2 Frequency Command: 00. 01 or 02. 30 sets a command source that specifies reference
frequency1 or reference frequency 2.

00.01,02.30 . Refer
Setting val Setting Method Hw
0 The keypad potentiometer (Note: keypad @/ @kay, please set the 1]
11.50 end digit number to 2).
1 Enable the voltage input to terminal AVI to set
(DCO~+10V, max. output frequency ,/DC+10V).
2 Enable the current input to terminal ACI to set .
(DC4~20mA, max. output frequency ,DC20mA).
Enable the sum of voltage (DCO to +10 V, max. output frequency “DC+10V)
and current inputs (DC 4 to +20 mA , max. output frequency ,/DC20mA ) (2]
3 iven to terminals AVl and ACI to set
(If the sum exceeds the maximum frequency, only the maximum frequency
will apply.)
Enable the voltage input to terminal AUl (DC0~+10V, max output frequency
5 / DC£10V ) to set.
SeV;IaS %1 the control circuit board should be tumed to the V2 position (factory
default).
Enable [mUP]and [nDOWN] commands assigned to the digital input
terminals to set.
7 (The [mUP]Jcommand (data=17) and [nDOWN] command (Data=18) should | [3]
be assigned to any of digital input terminals MI1 to MI7,
For details, See parameters 01. 01~01. 07 on detailed information.)
12 Enable the Pulse train input [mPIN] command assigned to digital input (4]
terminal or a PG interface card to set (option)

Note: The analog input signal AVl and AUI for negative voltage are supported only by 18.5kW
and above,

<Frequency Command >

[1] Enable(®) /() keys on the keypad to set (0. 01=0(factory default))
(1) The data of parameter 00, 01 is set as "0", that is, the keyboard "@/ @ key" is used to set
the frequency (potentiometer is preferred when there is an integrated potentiometer),
(2) After pressing key, it displays the set frequency, and the final digit of set frequency is flash-

ing.

(3) Set frequency can be changed by pressing(x)/ () keys again.
(4) If you want to save the set frequency, press the @key within 3s after the frequency adjust-
ment is given, and "SAUE" will be displayed.
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Note: If the keypad is an integrated potentiometer, need to switch to the keypad " @/ @ key" giv-
en mode, you need to set the function parameter "11. 50 function switch bit (hexadecimal display)"
bit 1: Potentiometer panel switch to the key given (0: Potentiometer; 1: Key up and down keys), the
parameter "11. 50" Factory default value is 0 Change to 2, that is, switch to the up and down keys
of the keypad to give the frequency.

The frequency given by the up and down keys need to save the operation, refer to the description
of the above point (4)!

[ 2 ] Enable the analog input to set frequency. (00. 01=1~3. 5)

When any analog input (voltage input to terminals AVl and AUI, or current input to terminal ACI)
corresponding the dominant frequency 1 source selection (00. 01), it is possible to arbitrarily specify
the reference frequency by multiplying the gain and adding the bias. The polarity can be selected
and the filter time constant and offset can be adjusted.

Adjustment elements of frequency command 1

00.01 Input Bias Gain Polarity Fit Compe

i L Input - - olari ilter pe-

sztitl:r;g Terminal | P "M% | Bias ‘Sgﬁﬁ Gain ggisn? Selection| time [nsation

1 |AvI 0~+10V [00.18| 02.50 | 02.32| 02.34 | 02.35 | 02.33 | 02.31

2 [Ac 4~20mA [00.18 02.50 [02.37 | 02.39 — 02.38 | 02.36
AVIHACI "

3 |setingbyadd 0~+10V |00.18 | 02.50 |02.32| 02.34 | 02.35 | 02.33 | 02.31

operation results)]  4~20mA [00.18 | 02.50 | 02.37 | 02.39 — 02.38 | 02.36

5 |AUI 0~+10V |00.18 | 02.50 [ 02.42| 02.44 | 02.45 | 02.43 | 02.41

® Compensation (02. 31, 02. 36. 02. 41)
Specifies a compensation for analog input voltage or current, bias.The compensation also
applies to signals sent from the external equipment.

m Filtering Time constant (02. 33. 02. 38.02. 43)

Specifies a filter time constant for analog input voltage or current. Choose an appropriate value
for the time constant taking into account the response speed of the machinery system since a
large time constant slows down the response. When the input voltage fluctuates dueto noise,
specify a larger time constant..

m Polarity Selection (02. 35, 02. 45)
Specifies the input range for analog input voltage.

02.35,02.45 Setting value Terminal Input Specifications
0 —10~+10V
1 0~+10V (Negative voltage is regarded as 0V.)

Note: negative voltage input signal is only supported in 18.5kW and above power range!
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B Gain and Bias

(02. 32,02. 37,02. 42) [

Bas |V _______
(00. 18) 1Point A
1
1
0 100%
Bias base point  Gain base point
(02. 50) (02. 34,02. 39,02. 44)

R —

» Analog Input

Note: terminals AVI and ACI (if the sum of AVI+ACI is enabled), the bias and gain are
independently applied to each of the voltage and current inputs given to terminals AVI+ACI, and the
sum of the two values is applied as the reference frequency.

‘ Parameter 00. 18,02. 50,02. 32,02. 34 |

‘ Parameter 0o. 18,02. 50,02. 37,02. 39 |

Terminal AVI Frequency command

Terminal ACI

In the case of unipolar input (terminal AVI( with 02. 35 = 1, terminal ACI, terminal AUI with 0.245
=1). As shown in the graph above, the relationship between the analog input and the reference
frequency specified by frequency command 1 can arbitrarily be determined by points "A" and "B".
Point "A" is defined by the combination of the bias (00. 18) and its base point (02. 50) Point "B",
by the combination of the gain (02. 32 and 02. 34, 02. 37 )and its base point (02. 39, 02. 42
and 02. 44). Configure the bias (00. 18)and gain (02. 32,02. 37 or 02. 42), assuming the m-
aximum frequency as 100%, and the bias base point (02V50) and gain base point (02. 34,02. 39
or 02. 44), assuming the full scale (DC10V or DC20mA) of analog input as 100%.

Note: +The analog input less than the bias base point (02. 50) is limited by the bias value.(0Q. 18).
+ Specifying that the data of the bias base point (02. 50) is equal to or greater than that of e=
ach gain base point (02. 34,02. 39,02. 44) will be interpreted as invalid, so the inverter
will reset the reference frequency to OHz.

Example: setting the bias, gain and their base points when the reference frequency 0 to 60Hz follo-
ws the analog input of 1 to DC5V to terminal AVI (in frequency command 1),
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A A
Fr=9-=-==--= To==
Gain ! L
(02. 32) 60Hz ~100% f=4---=-- Point B |
j : :
1 1 1
] ) l
1 1 1
) ) :
1 1
Bias ) ) v
1 A 1
(00. 18) OHz L- o PontA . # Analog input (voltage)
v 5v 1ov
L1 | | » Analog input (Assuming the
10% 50% 100% full scale(DC10V)of analog

) . X ) input: 10V as 100%)
Bias base point Gain base point

(02. 50) (02. 34)
(Point A)
To set the reference frequency to OHz for an analog input being at 1V, set the bias (00. 18)to
0%. Since 1V is the bias base point and it's equal to10% of 10V full scale of terminal AVI, set the
bias base point to 10% (02. 50 = 10).
(Point B)
To make the maximum frequency equal to the reference frequency for an analog input being at
5V, set the gain to 100% (02. 32). Since 5 V is the gain base point and it is equal to 50% of 10V
(full scale of terminal AVI), set the gain base point to 50% (02. 34).

In the case of bipolar input (terminal AVI with (02. 35=0) and terminal AUl with (02. 45=0)
Setting 02,35 and 02.45 data to "0" enables terminal AVI ,to be used for bipolar input (=10V to
+10V) respectively.

When both 00. 18 (Bias) and 02. 50 (Bias base point) are set to "0", the negative and positi=
ve voltage inputs produce reference frequencies symmetric about the origin point as shown
below,

reference frequency
A
Gain | _ _ _ __ |
(02, 32) Point
1B |
by
-10V L
I l » Terminal AVI input
Gain 10V
| reference point
: (02. 34)
l ———————

Note: Configuring Bias (00. 18) and Bias base point (02. 50) to specify an arbitrary value
(Points A1, A2, and A3) gives the bias as shown below.
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- Terminal AVI input

-1ov 10V

I [Point A3

Note: A reference frequency can be specified not only with the frequency (Hz) but also with other
menu items, depending on the setting of parameter 01. 48(=31t0 5, 7)

[ 3] Using digital input signals [mUP] ~ [mDOWN] (00. 01 = 7) [mUP] ,/ [nDOWN]

When UP/DOWN control is selected for frequency setting with a run command ON, if turning the
terminal command [mUPJor [NDOWN] ON causes the output frequency to increase or decrease,
respectively, within the range from 0 Hz to the maximum frequency as listed below.

To enable the UP/DOWN control for frequency setting, it is necessary to set 00. 01 data to "7" and
assign the UP and DOWN command [mUP] and mDOWN)]. (Parameter 01. 01~01. 09, data =17,
18)

Input signal [mUP] | Output signal [NDOWN] .
data—17 data—18 Action
OFF OFF Keep the current output frequency.
ON OFF Increase the output frequency with the acceleration
time currently specified.
OFF ON Decrease the output frequency with the deceleration
time currently specified.
ON ON Keep the current output frequency.
B Specifying the initial value for the UP/DOWN control
Specify the initial value to start the UP/DOWN control.
04.61 Setting value Initial value to start the UP/DOWN control
Take 0.00Hz as initial value. The inverter automatically clears the value to
0 "0",When restarted (including power on), Speed up by the UP command.

Mode holding the final output frequency in the previous UP/DOWN control
The inverter internally holds the last output frequency set by the UP/

1 DOWN control and applies the held frequency at the next restart (including
powering ON).

Note: At the time of restart, if an UP or DOWN terminal command is entered before the internal
frequency reaches the output frequency saved in the memory, the inverter saves the current output
frequency into the memory and starts the UP/DOWN control with the new frequency. Pressing one
of these keys overwrites the frequency held in the inverter.
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Frequency

Frequency

saved in intemal memory
-cmrmey

ON

Run command ON I

UP terminal command

I o

<Initial frequency for the UP/DOWN control when the frequency command source is

switched >

When the frequency command source is switched to the UP/DOWN control from other sources,
the initial frequency for the UP/DOWN control is following table.

Frequency o Initial frequency for UP/DOWN control
command source Switching command 04.61=0 [ 04.61=1
Setting except UP/ Main frequency command | Reference frequency given by the frequency
DOWN (00. 01, 02. 30) | 1/2 Selection command source used just before switching

PID control

Cancel PID control

Reference frequency given by PID control

(PID controller output)

Multi-step speed

Multi-step speed

frequency frequency selection
Enable to select commun-
Communication link ications link via RS485
or other way

Reference frequency
given by the frequency
command source used
just before switching

Reference frequency
at the time of
previous UP/DOWN
control

[4 ] Using pulse train input (00. 01=12)
The pulse input method is a positive and negative sign pulse input, as shown in the figure below.

Positive

| .
o Negative

— polarity

l a..'ty

Pulse train sign OFF | ON

Pulse train :

input

Positive and Negative Sign / Pulse

® Pulse count factor 1 (09. 62), Pulse count factor 2 (09. 63)
For the pulse train input, function parameter 09. 62 ((Command (Pulse rate input) Pulse count factor
1))and 09. 63 (Command (Pulse rate input), (Pulse count factor 2)) define the relationship between
the input pulse rate and the frequency command (reference).)
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Frequency reference
fIHz]

Pulse count factor 2
09. 63

Pulse train input rate Np(kp/s;
0 Pulse count factor 1 P plkpls)

Relationship between the Pulse Train Input Rate and Frequency Command (Reference)

As shown in the figure above, enter the pulse train input rate into function parameter 09. 62
(Command (Pulse rate input)), (Pulse count factor 1)), and enter the frequency reference defined by
function parameter 09. 62 to the function parameter 09. 63 (Command (Pulse rate input), (Pulse
count factor 2)).

The relationship between the pulse train input rate (kp/s) inputted to the PIN terminal and the
frequency reference f* (Hz) (or speed command) is given by the expression below.

Pulse count factor 2(09. 63)
Pulse count factor 1(09. 62)

f*[Hz] = Np [kp/s] x

Pulse count factor 2(11. 63)

Note: 15kW and below power range is f* [Hz] = Np [kp/s] x
Pulse count factor 1(11. 62)

f*[Hz]: Frequency reference
Np [kp/s]: Input pulse rate

Combination of the polarity of the pulse train input and the FWD/REV command determines
the rotational direction of the motor.

The table below shows the relationship between the polarity of the pulse train input and the motor
rotational direction.

Pulse Train Polarity Run command Motor rotational direction
+ [mFWD] (Run forward command) Forward
+ [mMREV] ( Run Reverse command) Reverse
- [mFWD] (Run forward command) Reverse
- [mMREV] ( Run Reverse command) Forward

m Filter time constant (09.61)

09. 61 specifies a filter time constant for pulse train input. Choose an appropriate value for the time
constant taking into account the response speed of the machinery system since a large time
constant slows down the response. When pulse frequency instructions fluctuate, increase the set
time constant.

< Switching frequency command >

Using the terminal command [mHz2/Hz1] assigned to one of the digital input terminals switches
between main frequency command 1( 00. 01) and main frequency command 2(02. 30). (parameters
01.01~01.09, data=11)

Terminal command Input signal [mHz2/mHz1] Frequency command source
OFF Follow 00.01 Frequency command 1
ON Follow 02.30 Frequency command 2
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Note: e Under vector control without speed sensor, at 120Hz or below.
* If a setting exceeding the maximum setting value (e.g., 500 Hz) is made, the reference
speed and analog output (AFM) will be based on the full scale/reference value (10V/500
Hz). However, the frequency is internally limited, Even if 10 V is inputted, the frequency 500
Hz will be internally limited to 120Hz,
« Modifying (00.03)data to allow a higher reference frequency requires also changing (00. 15)
data specifying a frequency limiter (high),

UMW Base frequency 1 Factory default | 50.0
Setting Range| 25.0~500.0(Hz) Unit 0.1Hz

04. 50, 04. 51 Nondinear V/f Pattem 1 (Frequency, Voltage)
Related 04. 52, 04. 53 Noninear V/f Pattem 2 (Frequency, Voltage)
parameters 04. 65, 04. 66 Noninear V/f Pattem 3 (Frequency, Voltage)

[1] Set the rated frequency printed on the nameplate labeled on the motor,

These function codes specify the base frequency and the voltage at the base frequency essen-
tially required for running the motor properly. If combined with the related function parameters 04
50 through 04. 53, 04. 65 and 04. 66, these function codes may profile the nondinear V/f pattern
by specifying increase or decrease in voltage at any point on the V/f pattern.

At high frequencies, the motor impedance may increase, resulting in an insufficient output voltage
and a decrease in output torque.To prevent this problem, use 00. 06 (Maximum Output Voltage 1)
to increase the voltage. Note, however, that the inverter cannot output voltage exceeding its input
power voltage.

Parameter
Frequency | Voltage Remarks
The setting of the maximum output voltage is disabled

Max. output 00.03 00.06 | when the auto torque boost, torque vector control or
frequency vector control without speed sensor is selected.

Base frequency| 00.04 | 00.05

Nordinear V/f3| 04.65 | 04.66 | s invalid when the auto torque boost, torque vector
Nondinear V/f2| 04.52 04.53 | control, or vector control without speed sensor is

Nondinear V/f1| 04.50 04.51 | selected.
<Setting Example >
B Normal( Nondinear) V/f Mode Setting

OUIP:-': voltage

Max. Output voltage 1

(00. 06)

Rated voltage at base frequency 1
(00, 05)

Vif Point

» Outout frequency (Hz)
Base frequency1  Max. Outout frequency 1
(00. 04) (00. 03)
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m V//f pattern with three norHinear points
Output vknllage(V)

Max. Output voltage1( 00, 06 )= === - - - e e e e e

Rated voltage at base frequency1 ( 00. 05 )j= = = = = = = o= = =
Nondinear V/f pattemn 3(Voltage) ( 04, 66 )= = = = = = =

Nordinear V/f pattern 2(Voltage) ( 04. 53 )f= = =

Nordinear V/f pattern 1(Voltage) ( 04. 51 )j=

> Outout frequency (Hz)

Nondinear Nondnear Nondinear  Base Max, Outout
Vi patiem1 V¥ pattem? Vif pattem3 frequency frequency 1
(iequency) (frequency) (equency) (04.04) 04.03)
(04.50)  (04.52)  (04.65)

m Nondinear V/f Pattems 1, 2 and 3 for Frequency (04. 50, 04. 52 and 04. 65) Data setting range:
0.0(cancel ),0.1~500.0(Hz)
Set the frequency component at an arbitrary point in the nordinear V/f pattern.

Note: If it is set as 0.0, Nondinear V/f mode setting is not used.

B NorHinear V/f Patterns 1, 2 and 3 for Voltage(04 . 51, 04. 53, 04.66) Data setting range: 0~500(V)
(AVR action)

Sets the voltage component at an arbitrary point in the nondinear V/f pattern.

Note: Default values may vary according to the inverter power. See the following table.

Voltage 440V series
Capacity ~22kW 30kwW~
04.50 0 5.0(Hz)
04.51 0 40(V)
00. 0 Rated Voltage at Base Frequency 1 Factory default| 380
. O(AVR invalid)
Setting Range | 1¢4,500(v)(AVR action) Unk v

] Ifthe data is set to “0" or sets rated voltage printed on the nameplate labeled on the motor,

* When the data is setas “0" , the inverter automatically keeps the output voltage constant in
line with the setting. When any of the auto torque boost, auto energy saving, etc. is enabled,
the data should be equal to the rated voltage of the motor.

* When the data is set to an arbitrary value other than 0, the inverter automatically keeps the
output voltage constant in line with the setting. When any of the auto torque boost, auto energy
saving, efc. is enabled, the data should be equal to the rated voltage of the motor,

Note: In vector control, current feedback control is performed. In the current feedback control, the
current is controlled with the difference between the motor induced voltage and the inverter
output voltage. For a proper control, the inverter output voltage should be sufficiently higher
than the motor induced voltage, Generally, the voltage difference is about 40V for 400V
series,

The voltage the inverter can output is at the same level as the inverter input voltage, Config=
ure these voltages correctly in accordance with the motor specifications.

When enabling the vector control without speed sensor using a generalpurpose motor, set
the (00. 05) (Rated Voltage at Base Frequency 1) data at the rated voltage of the motor. The
voltage difference described above is specified by function parameter (03. 56)(Induced
voltage factor under vector control). Generally, there is no need to modify the initial setting.
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Factory default | 380
Unit Vv

([N Maximum output voltage 1
Setting Range| 160~500(V)(AVR action)

L[] Set the voltage for the maximum frequency 1 (00.03).
Note: If Rated Voltage at Base Frequency( 00.05 ) is set to "0", settings of 0450 through 04 .53,

HO04 .65, 04.66 and F00.06 do not take effect,
(When the nondinear point is below the base frequency, the linear V/f pattern applies;

when it is above, the output voltage is kept constant.)

00. 0 Acceleration time 1 W |Factory default | Type
1[G Deceleration time 1 A |Factory default Setting
Setting Range | 0.00~3600(s) Unit 0.01s

01.10.01.12. 01.14 Acceleration time 2. 3. 4
01.11.01.13. 01.15 Deceleration time 2. 3. 4
Related 04 .07 Acceleration/Deceleration Pattern
parameters | 04.54. 04 .55 Acceleration and deceleration time(Jogging)
04 .56 Deceleration time for forced stop
04.57~04.60 1st and 2nd S=curve acceleration/deceleration range

L] Specifies the acceleration time, the length of time the frequency increases from 0 Hz to the maxi=
mum frequency. Specifies the deceleration time, the length of time the frequency decreases from

the maximum frequency down to OHz.

VIf Control Condition

Acceleration l\?ax output DG?""‘:“:M"
i 1
time requency (00, 08)

(00. 07) (00. 03)

Starting frequency Stop frequency 1
1(00. 23) 1(00. 25)

Actual acceleration time  Actual deceferation time

Under vector control without speed sensor

Acceleration Deceleration
time 1 Max output time 1
(00. 07) i frequency (00. 08)
(00. 03)
Starting e Stop frequency 1
1r<(aquency) 1 1(00. 25)
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m Acceleration and deceleration time

Acceleration Parameter _— ) )
and decelera- o - Switching factor of Acceleration and deceleration
tion time type m‘a" Emeer ati- time (parameters 01.01~01.09)
Am&%'eraﬁlgpa_ [mRT2][ [mRT1]
s e 00.07 | 00.08 OFF | OFF |The combinations of ON/OFF states of
"Acceleration the two terminal commands [mRT1] and
and decelera4  01.10 01.11 OFF ON |[mRT2]. offer four choices of accelerati-
| tion time 2 on/deceleration time 1 to 4
Acceleration (Data=4, 5)
and gece%efa- 01.12 | 01.13 ON | OFF |ff no terminal command is assigned,
gg;el:rgﬁon only the acceleration/deceleration time
and decelera|  01.14 01.15 ON ON |[1(00.07.00.08)is effective.
tion time 4
Al Jjogging 04.54 04.55 When the terminal command [mJOG] is On, jogging
operation . : operation is possible. (data=10) (Parameter 02. 20)
When the terminal command [mSTOP] is OFF, the
At forced motor decelerates to a stop in accordance with the
stop - 04.56 | deceleration time for forced stop(04. 56) . After the motor
stops, the inverter enters the alarm state with the alarm
Er6 displayed. (Data=30)

B Acceleration/Deceleration curve (04 . 07)
Specifies the acceleration and deceleration patterns ( curve to control output frequency).

fation and deceleration)

04.07 ! )
h Acceleration and . Functi
Sveatltlur;g deceleration pattern Action pa‘gmﬁ’&
0 nvalid(Linear Acceler- | The inverter runs the motor with the constant accele- —

ration and deceleration.

1 S curve (Weak)

accelerats

S-curve

(Enhanced type)

ration.

To reduce an impact that |
acceleration/d ecelerauon rate to be a|
would make on the ma
hine, the inverter radua- the
I es or
ihe motor in both the
ing and endin
of acoeleratlon or decele-| 1

k: The acceleration/

ece! °" lied to all of the four in

on zones is fixed at 5% of
maximum frequency
Enhanced éy
in the S curve ﬁxed to
0% of the highest output
fmquency.

eceler-

zones|

Curvilinear

se freque

fador (constant output). Thi
on, ttem allows the motor to accelerate or decelerate|
the maximum performance of the motor.

Acceleration/deceleration is linear below the base
uency (oonstant torque) but it slows down above

ncy to malntaln a certain level of load
is acceleration/decelerati-

S Curve Acceleration and Deceleration
To reduce an impact that acceleration/deceleration would make on the machine, the inverter
gradually accelerates or decelerates the motor in both the starting and ending zones of accelera-
tion or deceleration. Two types of S-curve acceleration/deceleration rates are available; applying
5% (weak) of the maximum frequency to all of the four inflection zones.

In S curve acceleration / deceleration (enhanced type), if it is 10%, the actual acceleration / decelera-
tion time is longer than the acceleration / deceleration time set.
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Output frequency

Acceleration time Deceleration time
Reference accelera- Reference decelera-
tion time tion time
Max output
frequency
Time
Acceleration Acceleration Deceleration Deceleration
Starting zone Ending zone | Starting zone Ending zone
S Curve (Weak) 5% 5% 5% 5%
S Curve(Enhanced type) o o o o
Setting Range: 0~100% 10% 10% 10% 10%

Acceleration and Deceleration Time
<8 Curve acceleration and deceleration(Weak): when the frequency change is 10% or more of the
maximum frequency >

) R _ 5 90 5
Acceleration and Deceleration Time(S)=(2 *700 * 100 * 2x 700 )

x reference acceleration or deceleration time
=1.1x reference acceleration or deceleration time

Curvilinear acceleration/deceleration
Acceleration/deceleration is linear below the base frequency (constant torque) but it slows down
above the base frequency to maintain a certain level of load factor (constant output). This
acceleration/deceleration pattern allows the motor to accelerate or decelerate with its maximum
performance.
Torque . Output

Acc. torque

/ Acc. output (kW)

TBase frequency

Output frequency I( 00. 04)
|
|
Max. output frequency|. _ _ _ _ PR
(00. 03) oA
Base frequency = = == = =
(00. 04) |

Reference acc. time
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Note: e If you choose S=curve acceleration/deceleration or curvilinear acceleration/decelera=
tion in Acceleration/ Deceleration Pattern(04. 07), the actual acceleration/deceleration times
are longer than the specified times,
* Specifying an improperly short acceleration/deceleration time may activate the current limit=
er, torque limiter, or anti=regenerative control, resulting in a longer acceleration/deceleration

time than the specified one,
LS Torque boost 1 (refer to 00.37) AN | Factory default [Type Setting
. 0.0~20.0% (percentage with respect to i o
Setting Range R Voltage at Base Frequency 1) Unit 01%

Electronic Thermal Overload (Protection for
Motor )1 Select motor characteristics A | Factory default 1
1: Action (For a generalpurpose motor with shaft-driven cooling fan)
2: Action (For non-ventilated motor or motor with separately powered
cooling fan, an inverter-driven motor )

Setting Range

2 Specify the thermal characteristics of the motor for its electronic thermal overload protection
that is used to detect overload conditions of the motor. (characteristic selection (00. 10) and
thermal time constant (00. 12)) and action level (00. 11). Upon detection of overload condi-
tions of the motor, the inverter shuts down its output and issues a motor overload alarm OL1
to protect motor 1.

Note: * Thermal characteristics of the motor specified by(00. 10. 00. 12) are also used for the
overload early waming.

* Even if you need only the overload early warning, set these characteristics data to these
function parameter(01. 34) [mOL]. Even it is used only in overload prediction , it shall
also set the temperature characteristics of motor (00. 10. 00. 12). (Parameter 01.
34) ,under the vector control used and special motor, NTC thermistor-controlled motor
overheating protection comes availably, so there is no need to set the electronic thermal.
Itis set as 00. 11=0.00 (invalid), and connect the NTC thermistor. Additionally, when the
PTC thermistor is built in the motor, it can protect the motor through connecting PTC
thermistor with the terminal AUL.

For details, see 04 .26 on detailed information.

Select cooling mechanism characteristics of the motor—shaft-driven or separately powered cool-
ing fan according to 00. 10.

00. 10 Setting value Function
1 For a generalkpurpose motor with shaft-driven cooling fan The cooling
effect will decrease in low frequency operation.)

For an inverter-driven motor, non-ventilated motor, or motor with separatel
2 powered cooling fan gThe cooling effect will be kept constant regardless o
the output frequency.
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Restart Mode after Momentary Power Failure
(Mode selection)

| N |Factory default| 1

Setting Range

0: Alarm LU immediately

: Alarm LU after recovery from power failure

: Alarm LU after decelerate-to=stop

: Continue to run (for heavy inertia or general loads)

: Restart at the frequency at which the power failure occurred
(for general load)

5: Restart at the starting frequency

BlWIN|=

Related
parameters

04. 13 Restart mode after momentary power failure (restart time)

04. 14 Restart mode after momentary power failure (frequency fall rate)
04. 15 Restart mode after momentary power failure (continuous run-
ning level)

04. 16 Restart mode after momentary power failure (allowable mome-
ntary power failure time)

04. 92 Continuity of Running (P)

04. 93 Continuity of Running (I)

1] Specifies restart mode after momentary power failure (such as trip and restart in the event of a
momentary power failure etc)

* Under V/f control

00.14 Description
action setting Auto search disabled | Auto search enabled

0: Alarm LU As soon as the DC link bus voltage drops below the undervoltage detection

immediately level due to a momentary power failure, the inverter issues undervoltage alarm
LU and shuts down its output so that the motor enters a coast-to-stop state.

1: Alarm LU As soon as the DC link bus voltage drops below the undervoltage detection

- Alarm level due to a momentary power failure, the inverter shuts down its output so

after recovery | that the motor enters a coast-to-stop state, but it does not enter the undervolt-

from power age state or issue undervoltage alarm LU .

failure The moment the power is restored, an undervoltage alarm LU is issued, while
the motor remains in a coast-to-stop state.
As soon as the DC link bus voltage drops below the continuous running level

2: Alarm LU due to a momentary power failure, decelerate-to-shop control is invoked.

after decelerate| Decelerate-to-stop control regenerates kinetic energy from the load's moment of

~to=stop inertia, slowing down the motor and continuing the deceleration operation. After
decelerate-to-stop operation, an undervoltage alarm LU is issued.
As soon as the DC link bus voltage drops below the continuous running level
due to a momentary power failure, continuous running control is invoked.
Continuous running control regenerates kinetic energy from the load’s moment

. of inertia, continues running, and waits the recovery of power. When an

3: Continue to | undervoltage condition is detected due to a lack of energy to be regenerated,

run (for heavy | the output frequency at that time is saved, the output of the inverter is shut

inertia or down, and the motor enters a coast-to-stop state.

general loads) | If a run command has been input, If a run command has been input,

zlstonng power pecfor;ns auto search for
idling motor speed and restarts running
3tnthd Eeroutpc It a;:afrv?g:zre‘?ys ssaﬂ dved b the motor at the frequency calculated

3 based on the searched speed.

restoring power restarts the inverter

This setting is ideal for fan applications with a large moment of inertia,
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* Under V/f control

00.14

Description

action setting

Auto search disabled Auto search enabled

4: Restart at the

As soon as the DC link bus voltage drops below the undervoltage detection
level due to a momentary power failure, the inverter shuts down the output so
that the motor enters a coast-to-stop state.

frequency at
which the
power failure
occurred (for
general loads)

If a run command has been input,
restoring power

performs auto search for idling motor
speed and restarts running the motor at
the frequency calculated based on the
searched speed.

If a run command has been input,
restoring power restarts the inverter
at the output frequency saved when
undervoltage was detected.

This setting is ideal for applications with a moment of inertia large enough not to
slow down the motor quickly, such as fans, even after the motor enters a
coast-to-stop state upon occurrence of a momentary power failure.

As soon as the DC link bus voltage drops below the undervoltage detection
level due to a momentary power failure, the inverter shuts down the output so
that the motor enters a coast-to-stop state.

5: Restart at
the starting
frequency

If a run command has been input,
restoring power performs auto search for
idling motor speed and restarts running
the motor at the frequency calculated
based on the searched speed.

If a run command has been input,
restoring power restarts the inverter
at the starting frequency specified
by function parameter 00. 23.

This setting is ideal for heavy load applications such as pumps, having a small
moment of inertia, in which the motor speed quickly goes down to zero as soon
as it enters a coast-to-stop state.

Auto search enabled : Auto search is enabled by turning ON the digital terminal command [mSTM]
ON or 04.09=1 or 2, and select Auto search

For details about the digital terminal command [mSTM ] and auto search , see the description of
parameter 04. 09(Starting Mode, Auto Search).

« Under vector control without speed sensor

00.14

Description

action setting

Auto search disabled Auto search enabled

0: Alarm LU
immediately

As soon as the DC link bus voltage drops below the undervoltage detection
level due to a momentary power failure, the inverter issues undervoltage alarm
LU and shuts down its output so that the motor enters a coast-to-stop state.

1: Alarm LU after
recovery from
power failure

As soon as the DC link bus voltage drops below the undervoltage detection
level due to a momentary power failure, the inverter shuts down its output so
that the motor enters a coast-to-stop state, but it does not enter the undervolt-
age state or issue undervoltage alarm LU.

The moment the power is restored, an undervoltage alarm LU is issued, while
the motor remains in a coast-to-stop state.

2: Alarm LU
after decelerate
-to-stop

As soon as the DC link bus voltage drops below the continuous running level
due to a momentary power failure, decelerate-to-shop control is invoked.
Decelerate-to-stop control regenerates kinetic energy from the load's moment of
inertia, slowing down the motor and continuing the deceleration operation. After
decelerate-to-stop operation, an undervoltage alarm LU is issued.
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< Under vector control without speed sensor

00.14

Description

action setting

Auto search disabled

Auto search enabled

3: Continue to
run (for heavy
nertia or

general loads)

As soon as the DC link bus voltage d
level due to a momentary power failu
that the motor enters a coast-to-stop

rops below the undervoltage detection
re, the inverter shuts down the output so
state.

Even if the 00. 14 data is set to "3", the "Continue to run" function is disabled.

4: Restart at the
frequency at
which the power|
failure occurred
(for general
loads)

If a run command has been input,
restoring power restarts the inverter
at the output frequency saved when
undervoltage was detected.

If a run command has been input,
restoring power performs auto search for
idling motor speed and restarts running
the motor at the frequency calculated
based on the searched speed.

As soon as the DC link bus voltage d
level due to a momentary power failul
that the motor enters a coast-to-stop

rops below the undervoltage detection
re, the inverter shuts down the output so
state.

5: Restart at the
ptarting
frequency

If a run command has been input,
restoring power restarts the inverter
at the starting frequency specified
by parameter 00.23.

If a run command has been input,
restoring power performs auto search for
idling motor speed and restarts running
the motor at the frequency calculated
based on the searched speed.

This setting is ideal for heavy load applications ( such as pumps), having a
small moment of inertia, in which the motor speed quickly goes down to zero as
soon as it enters a coast-to-stop state upon occurrence of a momentary power
failure.

Auto search enabled: Auto search is enabled by turning ON the digital terminal command [mSTM]
("Enable auto search for idling motor speed at starting") or setting the 09.67 data to "1" or "2", and
select Auto search.

For details about the digital terminal command [mSTM] and auto search, see parameter 09.67
(Starting Mode, Auto search).

A Warning

If you enable the "Restart mode after momentary power failure" (00. 14=3~5), the inverter auto-
matically restarts the motor running when the power is recovered. Design the machinery or equip-
ment so that human safety is ensured after restarting.

It may cause an accident!

Note: ¢When the power is restored, the inverter will wait 2 seconds for input of a run command.
However, if the allowable momentary power failure time (04. 16) elapses after the power
failure was recognized, even within the 2 seconds, the restart time for a run command is
canceled. The inverter will start operation in the normal starting sequence.

¢ If the "Coast to a stop" terminal command [mBX] is entered during the power failure, the
inverter gets out of the restart mode and enters the normal running mode. If a run command
is entered with power supply applied, the inverter will start from the normal starting
frequency.

* The inverter recognizes a momentary power failure by detecting an undervoltage condition
whereby the voltage of the DC link bus goes below the lower limit. In a configuration where
a magnetic contactor is installed on the output side of the inverter, the inverter may fail to
recognize a momentary power failure because the momentary power failure shuts down the
operating power of the magnetic contactor, causing the contactor circuit to open. When the
contactor circuit is open, the inverter is cut off from the motor and load, and the voltage drop
in the DC link bus is not great enough to be recognized as a power failure. In such an event,
restart after a recovery from momentary power failure does not work properly as designed.
To solve this, connect the interlock command [miL], line to the auxiliary contact of the mag-
netic contactor, so that a momentary power failure can sure be detected.
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Parameters 01.01~01.09 Data=22

Input Signal [miL] Description
OFF No momentary power failure has occurred.
ON A momentary power failure has occurred. (Restart after a momentary power
failure valid)
VSR L Upper limit of output frequency AN |Factory default | 70.0
[\ Lower limit of output frequency N |Factory default | 0,0
Setting Range| 0,0~500.0(Hz) Unit 0.1Hz
E:I!::gglers 04.63 Frequency lower limiter action selection

L1} 04. 15 and 04. 16 specify the upper and lower limits of the output frequency or reference
frequency, respectively. The object to which the limit is applied differs depending on the control
system,

- Object to which the limit is applied

0 frequency limiter VIf control Vector control without speed sensor
Fequency Limiter (High) | 00.15 | Output frequency Reference speed (reference frequency)
Frequency Limiter (Low) | 00.16 | Reference frequency | Reference speed (reference frequency)
Note: When the limit is applied to the reference frequency or reference speed, delayed responses
?hf :Ic::‘t'rtol Ier;:y cause an overshoot or undershoot, and the frequency may temporarily go beyond

B Low Limiter (Mode selection) (04.63)
04. 63 specifies the operation to be carried out when the reference frequency drops below the low
level specified by 00. 16, as follows.

04.63 Setting value Operation
0 The output frequency will be held at the low level specified by 00.16.
1 The inverter decelerates to stop the motor
Output frequency Output frequency
Max. output frequency Max. output frequency
(00. 03) (00. 03)
Frequency limiter (High) Frequency limiter (High)
(00. 15) (00. 15) :
|
Frequency limiter (low) Frequency lmiter (low) :
(00. 16) (00. 16) |
Reference
0 100% Frequency 0 100% Frequency
(In the case of 04.63=0) (In the case of 04.63=1)

Notes: *When you change the frequency limiter (High) (00. 15) in order to raise the reference
frequency, be sure to change the maximum frequency (00. 03) accordingly.
*Maintain the following relationship among the data for frequency control:
- 00.15>00.16,00.15>00.23,00.15>00.25
- 00.03>00.16
But, 00.23 and 00.25 specify the starting and stop frequencies, respectively.
If you specify any wrong data for these function codes, the inverter may not run the motor at
the desired speed, or cannot start it normally.
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UL Ll Dominant frequency 1 bias setting (refer to 00.01) Factory default | 0.00

Setting Range| =100.00~100.00% Unit 0.01%
[ MLl DC braking 1 starting frequency N |Factory default| 0.0
Setting Range | 0~60.0(Hz) Unit 0.1Hz

pRadrgﬁgters 04.95 DC braking characteristics selection(Braking response mode)

1] Specifies the frequency at which the DC braking starts its operation during motor decelerate=to=
stop state,

DC braking 1 braking action level | A |Factory default 0
| seting Range | 00~100(%)(P Specifications 0~80(%)) Unit 1%

[ Specifies the output current level to be applied when the DC braking is activated. The function
parameter should be set,assuming the rated output current of the inverter as 100%, in incre-
ments of 1%.

Note: The inverter rated output current differs between the G modes and P modes.

DC braking 1 braking time | & |Factory defautt| 0.00
Setting Range| 0.00(invalid), 0.01~30.00(s) Unit 0.01s

[ Specifies the braking period that activates DC braking.
Specify the DC braking to be valid that prevents motor 1 from running by inertia during
decelerate-to-stop operation.
If the motor enters a decelerate-to-stop operation by turning OFF the run command or by
decreasing the reference frequency below the stop frequency, the inverter activates the DC
braking by flowing a current at the braking level (00. 21), during the braking time (00. 22) when
the output frequency goes down to the DC braking starting frequency (00.20).
Setting the braking time to "0.0" by parameter 00.22 invalid the DC braking.

m Characteristics selection (04.95)
Specifies the DC braking response mode. When vector confrol without speed sensor is selected, the
response is constant.

04.95
Setting value

Characteristics Precautions

Slow response. Slows the rising edge of the 1 )
0 current, thereby preventing reverse rotation | Insufficient braking torque may result
at the start of DC braking. at the start of DC braking.

Quick response. Quickens the rising edge of |Reverse rotation may result depending
1 the current, thereby accelerating the build-up [on the moment of inertia of the mecha-
of the braking torque, nical load and the coupling mechanism,
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Tips:

Note:

Start of deceleration to stop
Output frequency(Hz)
DC braking 1
(braking starting —>{
frequency) 0 T Time
(00. 22) 1
: DC braking 1
] (Time)
1 (00. 22) 1
L DC braking 1
DC braking curent| 04 95=t-L [ /A% I o Prnojevsh
° iy ) 04, 95=0) > Time
~~--=""\___ DC braking
(braking response mode)
(04 95)

It is also possible to use an external digital input signal as an "Enable DC braking" terminal
command [MDCBRK] As long as the [nDCBRK] command is ON, the inverter performs DC
braking, regardless of the braking time specified by 00. 22,

(Parameters 01. 01~01. 09, data=13)

Turning the [NDCBRK] command ON even when the inverter is in a stopped state activates
the DC braking. This feature allows the motor to be excited before starting, resulting in
smoother acceleration (quicker build=up of acceleration torque) (under V/f control),

When vector control without speed sensor is selected, use the pre-exciting feature for est-
ablishing the magnetic flux (parameter 04, 84),

In general, DC braking is used to prevent the motor from running by inertia during the
stopping process.

Normally, specify data of function parameter 00. 20 at a value close to the rated slip
frequency of motor. If you set it at an extremely high value, control may become unstable
and an overvoltage alarm may result in some cases.

A Warning

Even if the motor is stopped by DC braking, voltage is output to inverter output terminals U, V, and W.
Otherwise, it may cause an electric shock!

/\ Caution

The DC brake function of the inverter does not provide any holding mechanism.
Otherwise, it may cause an injury shock!

m Starting frequency 1 A |Factory default| 0.5

Setting Range| 0.0~60.0(Hz) Unit 0.1Hz
Related 00. 38 Stop frequency detection mode
parameters | 00. 39 Stop frequency holding time

00 Starting frequency 1 holding time | N |Factory default | 0.00
Setting Range | 0.00~10.00(s) Unit 0.01s

00 Stop frequency | & |Factory defaut| 0.2
Setting Range | 0.0~60.0(Hz) Unit 0.1Hz
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Under V/f control
At the startup of an inverter, the initial output frequency is equal to the starting frequency. The
inverter stops its output when the output frequency reaches the stop frequency. Set the starting
frequency to a level at which the motor can generate enough torque for startup. Generally, set the
motor’s rated slip frequency as the starting frequency. Specifying the holding time for the starting
frequency compensates for the delay time for the establishment of a magnetic flux in the motor;
specifying that for the stop frequency stabilizes the motor speed at the stop of the inverter.

Output frequency
A
Starting frequency1 Sto
(hokding time) ﬂn‘:dmm
Starting { 00. 24) (00. 39)
(frequency1 | stop frequency
(00. _23_)1 n (00. 25)
¢ » Time
Inverter  Out off running Inverter | ind (Gate ON Out off
running status (Gate off) nverter in running (Ga ) | (Gate:ﬂT)_lm
Parameter Description
Specifies the starting frequency at the startup of an inverter, Under V/f control, even if
00.23 | the starting frequency is set at 0,0 Hz, the inverter starts at 0,1Hz,
00.24 | Specifies the holding time for the starting frequency .
00.25 | Specifies the stop frequency at the stop of the inverter.
00. 39 | Specifies the holding time for the stop frequency.

Note: If the starting frequency is lower than the stop frequency,the inverter will not output any power
as long as the reference frequency does not exceed the stop frequency.

Carrier frequency setting (Motor Sound)

N | Factory default

Related 04 .98 Protection/Maintenance Function

parameters | (Mode selection)

Unit

1kHz

L[] The parameter can specify carrier frequency(Carrier frequency and Tone).

It controls the carrier frequency so as to reduce an audible noise generated by the motor or electro-
magnetic noise from the inverter itself, and to decrease a leakage current from the main output

(secondary) wirings.
Item Characteristics Notes
- 0.75~45kW (G specification)

015 =12k1z 5.5~18.5kW (P specification)

Carrier frequency 55~200kW (G specification)
0.75 ~10kHz 22~45kW (P specification)
0.75 ~ 6kHz 55~315kW

Motor noise High < low

yoor:go t:énn;g)ratxe (due to harmonics High(more) <> low (less)

Ripples in output current waveform  [Large «»small
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ltem Characteristics Notes
Ripples in output current waveform  |Large «»>small
Leakage current low <> high
Electromagnetic noise emission low <> high
Inverter loss low < high

Notes: Specifying a too low carrier frequency will cause the output current waveform to have a large

amount of ripples. As a result, the motor loss increases, causing the motor temperature to
rise. Furthermore, the large amount of ripples tends to cause a current limiting alarm. When
the carrier frequency is set to 1 kHz or below, therefore,reduce the load so that the inverter
output current comes to be 80% or less of the rated current.

Additionally, When a high carrier frequency is specified, the temperature of the inverter may
rise due to a surrounding temperature rise or an increase of the load. If it happens, the
inverter automatically decreases the carrier frequency to prevent the inverter overload alarm
OLU. With consideration for motor noise, the automatic reduction of carrier frequency can be
disabled. Refer to the description of parameter 04.98

It is recommended to set the carrier frequency at 5kHz or above under vector control

without speed sensor. DO NOT set it at 1kHz or below.

Motor running tone | N | Factory default 0
0: Tone level O (invalid)

1: Tone level 1

2: Tone level 2

3: Tonelevel 3

Setting Range|

L1 This parameter changes the motor running sound tone (only for motors under V/f control). This

setting is effective when the carrier frequency specified by function code 00.26 is 7 kHz or lower,
It can change the tone level may reduce the high and harsh running noise from the motor.

Notes: If the tone level is set too high, the output current may become unstable, or mechanical

vibration and noise may increase.
Under vector control, the function is invalid.

[ 8Ll AFM terminal action selection A | Factory default 0
([ BTl AFM terminal output gain(Voltage adjustment) @) |Factory default | 100
Setting Range| 0~300(%) Unit 1%

AFM terminal function selection | N | Factory default 0
Relaled ers | 0035 DFM torminal function selecton
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® Output Voltage adjustment (00. 30)
Allows you to adjust the output voltage within the range of 0 to 300%.

A

/

1o0v

7

00. 30=200%

5V

abeyjon ndino N4y [euiwis]

00. 30=100%

00. 30=50%

ov » Meter scale
0% 33% 50% 100%
® Function Selection (00.31)
Specify what is output to analog output terminal AFM.
00. 31 Lo Meter scale
Setting value| ~ Monitoring items Contents (Full scale at 100%)
Output frequency of the inverter
Output Frequency 1 h Max.output frequency
0 ; .| (Equivalent to the motor
before Slip Compensation synchronous speed) (00. 03)
Output Frequency 2 after Max.output frequenc
1 Sl ppC om pcgn sati g n Inverter output frequency (00. 03)p q Yy
2 Output Current Inverter output current (RMS) L’L"r?grir;gted output
3 Output Voltage Inverter output voltage (RMS) | 440V series: 500V
4 Output Torque Motor shaft torque Motor rated torque x2
Load factor (Equivalent to the
5 Load factor indication of the load meter) Motor rated load x2
6 Input power Input power of inverter Inverter rated output x2
0,
7 PID Feedback amount Egr?tdrgfi ck amount under PID ;omooﬁ’n?f Feedback
9 [DClink bus voltage DO link bus voltage of the | 440V series: 1000V
10 |Universal AO gommand via communications |, 55/ 10904
13 Motor output power Motor output (kW) Motor rated output x2
— Full scale output of the meter | It always outputs the Full-
14 Analog output calibration calibration scale(equivalent to 100%)
Command value under PID 100% of the feedback
15 PID command(SV) control amount
Output level of the PID controller
16 PID Output value(MV) under PID control (Frequency %gx.gg;put frequency

command)

Note: When 00. 31=16(PID output value), 08. 01=3(speed control (Dancer control), and 08. 62=
2or 3(Ratio compensation enabled), PID output is equivalent to the ratio against the primary
reference frequency and may vary within +300% of the frequency. The monitor displays the
PID output in a converted absolute value. To indicate the value up to the full-scale of 300%,

set 00

.30=33(%).
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DFM terminal pulse rate | ®) | Factory default | 1000
Setting Range | 25 ~ 6000p / s (100% of pulse count) Unit 1

Load Selection /Automatic torque boost/Automatic energy
00 saving operation 1 Factory default 1
0: Vaﬁadetorq.nebad ( general fan and water
pump loads )
1: Constant torque load
2: Auto torque boost

. 3: Auto energy saving :Variable torque load
Setting Range duringACCII)DEC(genefdfanandwater Unit 1
pump loads
4: Auto energy saving :Constant torque load
during ACC/DEC ( constant torque load )
5: Auto energy saving operation ( i
torque boost during ACC/DEC)
Related 00. 09 Torque boost 1
parameters | 04.67 Automatic energy saving operation mode selection

(11 00. 37 specifies V/f patter, torque boost type, and auto energy saving operation in accordance
with the characteristics of the load.
Specify the torque boost level with 00. 09 in order to assure sufficient starting torque.

00. 37 VI Automatic ;
Setting value| characteristics | Torque boots | energy saving Applicable load
Variable torque Variable torque load (Generalpurpose
0 |Viratem™ o oot i
1 Linear VIf .09 Invalid [ Constant torque load
Automatic Constant torque load (To be selected if a
2 patiem torque boost motor may beover-equed atnoload.)
Variable torque Variable torque load (Generalpurpose
3 VIf pattem m fans and pumps)
4 Linear VI valid Constant torque load
5 pattem Automatic Oonstammjebad(robeselecbdtfa
torque boost motor may be over-excited at no boad.)

Note: If a required"load torque + acceleration toque" is more than 50% of the constant torque, it is
recommended to select the linear V/f pattem (factory default).

00. 37 Setting value Action
0~2 automatic energy saving running OFF
3~5 automatic energy saving running ON

Under the vector control without speed sensor, both 00, 37 and 00, 09 are disabled. The auto energy
saving operation is also invalid,



B V/f characteristics

V/f patterns suitable for variable torque load such as general fans and pumps and for constant
torque load (including special pumps requiring high starting torque). Two types of torque boosts
are available: manual and automatic,

Output voltage (V) Output voltage( v )
A A
100%. _ _ fated voltage 100%. _ _ Fated votage
|
} |
] |
] |
I |
] |
I |
TorqueT : Output TorqueT : Output
boost 'y H frequency boost , . frequency
Base frequencyl (Hz) Base frequency1 (Hz)
(00. 04) (00. 04)
Variable torque V/f pattern (00. 37=0) Linear V/f pattern (00. 37=1)

Tips: When the variable torque V/f pattern is selected (00. 37= 0 or 3), the output voltage may be
low at a low frequency zone, resulting in insufficient output torque, depending on the char-
acteristics of the motor and load. In such a case, it is recommended to increase the output
voltage at the low frequency zone using the nondinear V/f pattern.

Recommended value: 04.50=1 10 of base frequency
04.51=1 10 of voltage at base frequency

Output volta
utp! vo‘ ge(V) Variable torque output using
none-diner V/f pattern
Ratedvoltage | _ _ _ _ _ _ _ __\ _ _ _____
at base frequency 1 %
(00. 05) P |
- |
-7 '
]
,/’ %41 Variable torque output not using
-
noneliner Vi - : none-liner V/f pattern
pattern1 (voltage) | _ _ _2= |
1 ]
(04, 51) H , Output
ngne-liner V/f pattern 1 Base frequency 1 (Hz)
(frequency) (o0 04)
(04. 50)

B Torque boost Data setting range 0.0~20,0%(100%/ reference frequency voltage)

« Torque boost based on 00.09 (manual adjustment)

In torque boost using 00. 09, constant voltage is added to the basic V/f pattern, regardless of the
load. To secure a sufficient starting torque, manually adjust the output voltage to optimally match
the motor and its load by using 00. 09, Specify an appropriate level that guarantees smooth
start=up and yet does not cause over-excitation at no or light load.

Torque boost based on 00. 09 ensures high driving stability since the output voltage remains
constant regardless of the load fluctuation.

Specify the parameter 00,09 data in percentage to the rated voltage at base frequency. It is set
at a boost level which can ensure about 100% start torque when leaving the factory,

Notes: » Specifying a high torque boost level will generate a high torque, but may cause overcur-
rent due to over-excitation at no load. If you continue to drive the motor, it may overheat.

To avoid such a situation, adjust torque boost to an appropriate level.
* When the nondinear V/f pattern and the torque boost are used together, the torque boost

takes effect below the frequency on the nondinear V/f pattern’s point.
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Outpu(t \\;olltage Increase output voltage1

using torque boost 1( 00, 09)
Rated voltage at
base frequency 1

(00. 05)

None-liner V/f
pattern 1 (voltage)

(04. 51)
Torque boost 1 N 1 Output frequency
(00. 09) O Nonediner V/f Base frequency 1 (Hz)
pattern 1 (frequency) (00, 04)
(04. 50)

« Automatic torque boost

If the automatic torque boost is selected, the inverter automatically optimizes the output voltage
to fit the motor with its load. Under light load, the inverter decreases the output voltage to prevent
the motor from over-excitation. Under heavy load, it increases the output voltage to increase the
output torque of the motor.

Notes: * Since this function relies also on the characteristics of the motor, set the base frequency
1(00. 04), the rated voltage at base frequency 1 (00. 05), and other pertinent motor
parameters (03. 01~03. 03and 03. 06~03. 99) in line with the motor capacity and
characteristics, or else perform auto-tuning 03.04.

* When a special motor is driven or the load does not have sufficient rigidity, the maximum
torque might decrease or the motor operation might become unstable. In such cases, do
not use auto torque boost but choose manual torque boost per 00.09(00.37 =0 or 1).

B Automatic energy saving running (04. 67)

The inverter automatically controls the supply voltage to the motor to minimize the total power
loss of motor and inverter,

Automatic energy saving control can only be selected whether applying this feature to constant
speed operation only or applying to constant speed operation and accelerating/decelerating
operation,

04.67Setting value Automatic energy saving operation
0 Only for during running at constant speed
1 During running at constant speed or accelerating/decelerating
(note: For accelerating/decelerating, enable only when the load is light.)

If automatic energy saving operation is enabled, the response to a motor speed change from
constant speed operation may be slow. Do not use this feature for such machinery that requires
quick acceleration/deceleration.

Notes:* Use automatic energy saving only where the base frequency is 60Hz or lower. If the base
frequency is set at 60Hz or higher, you may get a little or no energy saving advantage. The
automatic energy saving operation is designed for use with the frequency lower than the
base frequency. If the frequency becomes higher than the base frequency, the automatic
energy saving operation will be invalid.

 Since this function relies also on the characteristics of the motor, set the base frequency 1
(00. 04), the rated voltage at base frequency 1 (00. 05), and other pertinent motor param-
eters (03.01~03.03and 03.06~03.99) in line with the motor capacity and characteristics, or
else perform auto-tuning 03.04.

* Under the vector control without speed sensor, the auto energy saving operation is invalid.

([ S Stop frequency detection mode (refer to 00. 23) Factory default 0
0: Detected speed value
1: Reference speed value

Setting Range
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Stop frequency holding time (refer to 00. 23) A |Factory default| o oo
Setting Range| 0.00~10.00s Unit 0.01s

LA Torque limiter level 1-1 AN |Factory default| ggg9
(WU Torque limiter level 1-2 N |Factory default| 999
Setting Range | 20~200(%); 999(invalid) Unit 1%

01. 16 Torque limiter level 2-1

Related 01. 17 Torque limiter level 2-2

parameters 04. 73Torque Limiter operating conditions selection
04. 76 Torque Limiter : Frequency increment limit for braking

3 Under Vif control
If the inverter’s output torque exceeds the specified levels of the torque limiters (00. 40, 00. 41,
01. 16,01. 17, 01. 61~01. 63) the inverter controls the output frequency and limits the output
torque for preventing a stall.
To use the torque limiters, it is necessary to configure the function codes listed in the table below.

Notes: In braking, the inverter increases the output frequency to limit the output torque. Depend-
ing on the conditions during operation, the output frequency could dangerously increase.
04. 76 (Frequency increment limit for braking) is provided to limit the increasing frequency

component.
Related parameters
Param- VI | vector
eter Nesne control | control Notes
00.40 | Torque limiter level 1-1 [¢] 0
00.41 | Torque limiter level 1-2 o 0O
01.16 | Torque limiter level 2-1 [e) o]
01.17 | Torque limiter level 2-2 [¢] 0
04.73 | Torque Limiter (Operating conditions) [¢] 0
Torque Limiter (Frequency increment limit
04.76 | for braking) x ©
01.61 | Extended function selection of terminals AVI, | o |T: Analog torque limit value A
~01.63 | ACl and AUI 8: Analog torque limit value B

B Torque limit control mode

Torque limit is performed by limiting torque current flowing across the motor.,

The graph below shows the relationship between the torque and the output frequency at the
constant torque current limit,

Torque  Constant torque limit
A

Constant output current limit

'

0 ! » Output frequency
Base frequency
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Related parameters

Param- VIf | Vector
eter Name control |control Notes
00. 40 |Torque limiter level 1=1 O O
00. 41 [Torque limiter level 1=2 ] O
01.16 [Torque limiter level 21 O ]
01.17 |Torque limiter level 2=2 O O
04. 73 |Torque Limiter (Operating conditions) ] O
Torque Limiter (Frequency increment limit
04.76 ¢ braking) 0] X
01. 61~ |[Extended function selection of terminals o o 7: Analog torque limit value A
01.63 |AVI,ACland AUI 8: Analog torque limit value B
00 Drive Control mode selection 1 Factory default 0
Related 04.68 Slip compensation 1 Operating P
parameters | conditions selection Unit !
L1 Drive Control of motor Selection.
s;;‘gt;,e Control Method mdBas'c feeds"ebad(” Speed control
0 V / f contral, V/f control with slip Frequency control
on inact \d F
Dynamic torque vector control requency
2 V / f control with slip compensation active
Vi No Speed zntml with
5 Vector control without speed sensor : automatic speed
control| (Esimated speed)| oo, iator (ASR)

Current limiter action selection

| N |Fac‘torydefault| 2

0: Invalid(No current limiter works)

Setting Range| 1: Constant speed (invalid in acceleration and deceleration)
2: Acceleration and constant speed (invalid in deceleration)
Sadrgggters 04. 12 Instantaneous overcurrent limiting mode selection

£1) Selects the motor running state in which the current limiter becomes active.
As running states that enable the current limiter, it can set (00. 43=1), it is enabled during

constant speed; it can set (00. 43=2) ,it is enabled during both of acceleration and constant

speed operation.

Choose 00. 43 = 1, if you need to run the inverter at full capability during acceleration and to limit

the output current during constant speed operation.

1[VAC2 W Current limiter action level | AN | Factory default| 160
0 g
Setting Range lzn?lggor {:}r('%g!% r)ated output current of Unit 1%

(1] Specifies the operation level at which the output current limiter becomes activated, in ratio to the

inverter rating.
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W |nstantaneous Overcurrent Limiting (Mode selection) (04.12)

Specifies whether the inverter invokes the current limit processing or enters the overcurrent trip
when its output current exceeds the instantaneous overcurrent limiting level. Under the current limit
processing, the inverter immediately turns OFF its output gate to suppress the further current
increase and continues to control the output frequency.

04. 12 Setting value| Function
0 |Invalid (An overcurrent alarm occurs ati the instantaneous overcurrent limiting level)
1 |Va|id (instantaneous overcurrent limiting level is valid)

L1 i any problem happens in use of the equipment or machine is expected when the motor torque
temporarily drops during current limiting processing, it is necessary to cause an overcurrent al-
arm and actuate a mechanical brake at the same time.

Notes: * Since the current limit operation with 00. 43 and 00. 44 is performed by software, it may
cause a delay in control, If you need a quick response current limiting, also enable the in=
stantaneous overcurrent limiting with 04. 12,

«|f an excessive load is applied when the current limiter operation level is set extremely low,
the inverter will rapidly lower its output frequency.This may cause an overvoltage alarm
or dangerous turnover of the motor rotation due to undershooting. Depending on the load,
extremely short acceleration time may activate the current limiting to suppress the increase
of the inverter output frequency, causing the system oscillation (hunting) or activating the
inverter overvoltage alarm. When specifying the acceleration time, therefore, you need to take
into account machinery characteristics and moment of inertia of the load.

*The torque limiter and current limiter are very similar function each other. If both are
activated concurrently, they may conflict each other and cause hunting in the system. Avoid
concurrent activation of these limiters.

*The vector control itself contains the current control system, so it disables the current limiter
specified by00. 43 and 00. 44, as well as automatically disabling the instantaneous overcur-
rent limiting (specified by 04. 12).Accordingly, the inverter causes an overcurrent alarm wh-
en its output current exceeds the instantaneous overcurrent limiting level,

Electronic Thermal Overload Discharging capability )
(Protection for Braking Resistor) A | Factory default [Type Setling
Electronic Thermal Overload Allowable average loss Y%

Factory default | 0.001

(protection for braking resistor)
Setting Range | 0,001~99,99kW Unit | 0.001
Electronic Thermal Overload braking resistance N
(protection for braking resistor) Factory default | 001
| setting Range | 0.01~9990 Unit 001

1) Specify the electronic thermal overload protection feature for the braking resistor.
Set the discharging capability, allowable average loss and resistance to 00. 50, 00. 51 and 00.
52, respectively. These values are determined by the inverter and braking resistor models.

Tips: The standard models of braking resistor can output temperature detection signal for overheat.
Assign an "Enable external alarm trip" terminal command [mTHR] to any of digital input termi-
nals MI1~MI7, FWD or REV.

Calculating the discharging capability and allowable average loss of the braking resistor and config-
uring the parameter data

< Applying braking load during deceleration >

In usual deceleration, the braking load decreases as the speed slows down.In the deceleration with
constant torque, the braking load decreases in proportion to the speed.

Discharging capability and allowable average loss can be calculated by expressions (1) and (3)
given below.
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< Applying braking load during running at a constant speed >

Different from during deceleration, in applications where the braking load is externally applied during
running at a constant speed, the braking load is constant.

Discharging capability and allowable average loss can be calculated by expressions (2) and (4)
given below.

Braking Load(kW) Braking Load(kW)

>

» Time » Time

< Applying braking load during deceleration > < Applying braking load during running at constant speed >

Discharge capability (00. 50) refers to kWs allowable for a single braking cycle, which is obtained
based on the braking time and the motor rated capacity.

00. 50 Setting value Function
0 To be applied to the braking resistor built<in type
1~900 1~900 (kWs)
OFF Cancel the protection function

Discharge capability (kWs) = —od i (S) "m°;°f rated capacity (kW) -,

Discharge capability (kWs) = braking time (S) xmotor rated capacity (kW) (2)

Allowable average loss (00. 51) refers to a tolerance for motor continuous operation, which is
obtained based on the %ED (%) and motor rated capacity

00.51Setting value Function
0.001~99.99 0.001~99.99(kW)
o, 0,
%x Motor rated capacity(kW)
Allowable average loss) (kW)= P (3)
o, 0,
Allowable average loss) (kW)= % x Motor rated capacity (kW) (4)
L[ V%1l G/P switching Factory default 0
Setting Range | 0: G Specifications, 1: P Specifications Unit

1) 18,5kW and above power range setting generalpurpose G specifications, and P=specification for
lightload, When changing the data of parameter 00,80, push the button(§= key +) /) key) at the
same time, Besides, it is necessary to set the parameters such as pole number, power, rated curr=
ent and so on of the 03 groups according to the motor nameplate,
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are | At Function Signal name Related parameters
ON | OFF
10 | 1010 | Ready for Jogging [MIOG] 02. 20,00, 8% 04. &5,
11 | 1011 | Select frequency command 2/1 [mHz2/mHz1]| 00. 01,02. 30
12 | 1012 | Motor 2 selection [mM2] 05. 42
13 — | DC braking command [mDCBRK] 00. 20~00. 22
14 | 1014 | Torque imiterlevet2forque miterlevel 1 |[mTL2/mTL1] | 99 40:90- 47
17 | 1017 | UP command (Increase output frequency) | [mUP] Set frequency: 00. 01
DOWN command (Decrease output 02. 30
18 | 1018 | frequency) [mDOWN] PID command: 08. 02
19 | 1019 | Grapio e change i keypad [MWEKP] | 00. 00
08. 01~08. 19
20 | 1020 | Cancel PID control [mHz/PID] 08. 56-08. 62
21 | 1021 | Switch Forward & reverse [mDCBRK] 02. 53,08. 01
22 | 1022 | Interock [miL] 00. 14
23 | 1023 | Cancel Torque control [mHz/mTRQ] | 04. 18
24 | 1024 | Communication link via selection (RS485)| [mLE] 04. 30,11. 98
25 | 1025 |Universal DI [mU-DI] _
Enable auto search for idling motor
26 | 1026 speed at starting [mSTM] 04. 09,09. 67
1030 | 30 |Forcetostop [mSTOP] 00. 07,04. 56
33 | 1033 | Fooe, P10 tearel an dferental [MPID-RST] | 08. 01~08. 19
08. 56~08. 62
34 | 1034 |Hold PID integral component [mPID-HLD]
4.2.2 Extenal Terminal
35 | 1035 | Select local (keypad) operation [mLOC] Command Control / Keypad
Command Control Switching
36 | 1036 | Motor 3 selection [mM3] 05. 42,06. 42
37 | 1037 |Motor 4 selection [mM4] 05. 42,07. 42
39 — | Prevent condensation [mDWP] 08. 21
__ | Pulse train input (available only for
48 terminal MI7 (01. 07)) [mPIN] 00. 01,02. 30
Pulse train symbol (available for 09. 62,09. 63
49 | 1049 | orinals except MI7) [MSIGN]
52 | — |Forward JOG [mFJOG]
53 | — |Reverse JOG [mRJOG]
76 | 1076 | Droop control [MRJOG] 04. 28
80 | 1080 | Cancel customizable logic timers [mCLC] 01. 01~01. 09
81 | 1081 | Clear all customizable logic timers [mCLTC] 10. 81~10. 85
Run forward (FWD and REV terminals
98 — | canbe assigned only by 01. 98 and [mFWD]
01._99) 00. 02
Run reverse (FWD and REV terminals .
99 — | canbe assigned only by 01. 98 and [mREV]

01. 99)
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m Switch forward/reverse operation [mIVS] (parameter data = 21)

This terminal command switches the output frequency control between forward (proportional to the in=
put value) and reverse in analog frequency setting or under PID process control. To select the reverse
operation, turn the [mIVS].

Output frequency
A
Reverse operation
100% | = = /e = e
|
*—— Forward operation
|
|
|
0% U
o Ll
- 10 Analog input voltage (V)
04 20 Analog input current (mA)

Tips: The forward/reverse switching operation is useful for air-conditioners that require switching
between cooling and heating. In cooling, the speed of the fan motor (output frequency of the
inverter) is increased to lower the temperature. In heating, it is reduced to lower the tempera-
ture, This switching is realized by this [mIVS] terminal command.

« When the inverter is driven by an external analog frequency command sources (terminals AVI, ACI
and AUI)

Switching forward/reverse operation can apply only to the analog frequency command sources
(terminals AVI, ACl and AUI) in frequency command 1 (00. 01), and does not affect frequency
command frequency 2 (02. 30) or UP/DOWN control, As listed below, the combination of the

"Selection of forward/reverse operation for frequency command 1" (02. 53) and the [mIVS]ter=
minal command determines the final operation.

02. 53 operation selection Input signal [mIVS] Action
0: Forward operation OFF Normal operation
0: Forward operation ON Reverse operation
1: Reverse operation OFF Reverse operation
1: Reverse operation ON Normal operation

» When the process control is performed by the PID processor integrated in the inverter

The terminal command [mHz/PID] ("Cancel PID control") can switch the PID control between
enabled (process is to be controlled by the PID processor) and disabled (process is to be controlled
by the manual frequency setting). In either case, the combination of the "PID control* (08. 01) or
"Selection of forward/reverse operation for frequency command 1" (02. 53) and the terminal c-
ommand [mIVS] determines the final operation as listed below. signal combination.

» When PID control is valid: the forward/reverse operation selection for the PID processor outp-
ut (reference frequency) is as follows.

PID controlled mode selection (08. 01) Input signal [mIVS] Action
FF F d ti
1: PID output is normal operation gN Rorwar operaﬁ;onn
- i . OFF Reverse operation
2: PID output is inverse operation N Forward operation
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* When PID control is invalid: manual frequency set forward action/reverse action

Forward / reverse action selection . .
(Dominant frequency 1) (02.53) Input signal [mivs) Action
0: Forward direction —_ Forward operation
1: Reverse direction - Reverse operation

Notes: When the process control is performed by the PID control facility integrated in the inverter,
the [mIVS] is used to switch the PID processor output (reference frequency) between forw=
ard and reverse, and has no effect on any forward/reverse operation selection of the man=
ual frequency setting.

(Parameters 08. 01~08. 19,08. 56~08. 62)

m universal DI [mU-DI] (parameter data =25)

Using [mU-DI] enables the inverter to monitor digital signals sent from the peripheral equipment via
an RS485 communications link or a fieldbus option by feeding those signals to the digital input
terminals. Signals assigned to the universal DI are simply monitored and do not operate the inverter.

u Force to stop [nSTOP] (parameter data =30)

Tumning this terminal command OFF causes the motor to decelerate to a stop in accordance with the
(04. 56) parameter ( Deceleration time for forced stop). After the motor stops, the inverter enters the
alarm state with the alarm Er6 displayed. (parameters 00. 07)

m Reset PID integral and differential components [mPID-RST] (parameter data=33)
Turning this terminal command [mPID-RST] ON resets the integral and differential components of
the PID processor. (parameters 08. 01~08. 19, 08. 56~08. 62).

® Hold PID integral component [mPID-HLD] (parameter data=34)
Turning this terminal command [mPID-HLD] ON holds the integral components of the PID processor.
(parameters 08. 01~08. 19, 08. 56~08. 62).

Acceleration time 2 (refer to 00.07) W | Factory default |Type Setfing
Deceleration time 2 (refer to 00.07) MW | Factory default |Type Setfing
Acceleration time 3 (refer to 00.07) A | Factory default |Type Setfing
Deceleration time 3 (refer to 00.07) A | Factory default |Type Setfing
Acceleration time 4 (refer to 00.07) A | Factory default |Type Setfing
Deceleration time 4 (refer to 00.07) N | Factory default |Type Setfing
0.00~6000s
Setting Range| 3 Enter 0.00 cancels the ACC/DEC. time Unit 0.01s
(requiring external soft-start and -stop )
Torque limiter level 2=1  (refer to 00.40) AN | Factory default | 999
Torque limiter level 22 (refer to 00.40) N | Factory default | 999
Setting Range | 20~200%; 999(invalid) Unit 1%

(LMl MO1 terminal function selection Factory default 0
MO2 terminal function selection Factory default 1
LM yal RA/RB/RC terminal function selection Factory default| 99
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] Terminals MO1,MO2,RA / RB / RC are assigned by 01. 20~01. 21,01. 27, it's a output signals
to generakpurpose, programmable output terminals.it can also switch the logic system between f-
orward/reverse to define how the inverter interprets the ON or OFF state of each terminal.

The factory default setting is normal logic system "Active ON". Terminals MO1, MO2 are transistor
output, and terminals RA / RB / RC are relay contact output. For the output of terminals RA/RB /
RC, In normal logic, if an alarm happens, the relay will be energized so that RA and RC will be d-
osed, and RB and RC opened. In logic reverse, the relay will be deenergized so that RA and RC
will be opened, and RB and RC closed . This may be useful for the implementation of failsafe po-
wer systems.

Note: When a logic reverse is employed, all output signals are active (e.g. an alarm would be re-
cognized) while the inverter is powered OFF. To avoid causing system malfunctions by this,
interlock these signals to keep them ON using an external power supply. Furthermore, the
validity of these output signals is not guaranteed for about 1.5 seconds (for 22kW or below)
or 3 seconds (for 30kW or above) after power-ON, so introduce such a mechanism that m-
asks them during the transient period.

Note: Terminals RA / RB / RC are use mechanical contacts that cannot stand frequent ON/OFF
switching. Where frequent ON/OFF switching is anticipated (for example, limiting a current
by using signals subjected to inverter output limit control such as switching to commercial
power line or direct=on-line starting), use transistor output MO1~MO2 instead.

The table below lists functions that can be assigned to terminals MO1, MO2, RA/ RB / RC, the d-

escriptions are, in principle, arranged in the numerical order of assigned data. However, highly rel-
evant signals are collectively described where one of them first appears. Refer to the function par-
ameter or signals in the "Related function parameter/signals (data)" column, if any.

Explanations of each function are given in normal logic system "Active ON".

Mv[:ata Adive Function Signal name Related parameters
ON | OFF
0 | 1000 | Inverter running [mRUN] —_
1 | 1001 | Frequency (speed) amival signal [mFAR] 01. 30
2 | 1002 | Frequency (speed) detection [mFDT] 01. 31,01. 32
3 | 1003 lSM'\en Inverter stopped) LU} -
4 | 1004 | Torque polarity detection [mB/D] —
5 | 1005 | Inverter output limiting [mIOL] —_
6 | 1006 mm aller momentsry [mIPF] 00. 14
7 | 1007 | Motor overload early waming [mOL] 01. 34,00. 10,00. 12
8 | 1008 | Keypad operation enabled [MKP] —
10 | 1010 | Inverter ready to output [mRDY] —_
15 | 1015 | AX terminal function [mAX] -
21 | 1021 | Frequency(speed) arrival signal 2 [mFAR2] -
22 | 1022 [ Inverter output limiting (with delay) [mIOL2) [mIOL)(5)
25 | 1025 | Cooling fan ON-OFF in operation [mFAN] 04. 06
26 | 1026 | Auto-resetting [mTRY] 04. 04,04. 05
27 | 1027 | Universal DO [mU-DO] -
28 | 1028 | Cooler overheat early waming [mOH] —
31 | 1031 | Frequency (speed) detection 2 [mFDT2) 01. 32,01. 36
33 | 1033 | Reference loss detected [mREF OFF]| 01. 65
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Data
Actve] Adive Function Signal name Related parameters
ON | OFF
35 | 1035 | Inverter output on [mRUN2] [mRUN](0)
36 | 1036 | In overload prevention control [mOLP] 04. 70
37 | 1037 | Current detected [mID]
38 | 1038 | Current detected 2 [mID2] 01. 34,01. 35,01. 37
39 | 1039 | Cument detected 3 [mID3] 01. 38,01. 55,01. 56
41 | 1041 | Low current detected [mIDL]
42 | 1042 | PID alarm output [mPID-ALM] | 08. 11~08. 13
43 | 1043 | In PID control [mPID-CTL] | 08. 01
a4 | 1044 | Molorstopped duetosiowflowrate | (mpipsTP] | 08. 08,08. 09
45 | 1045 | Low output torque detection [mU-TL]
46 | 1046 | Torque detection 1 [mTD1] 08. 08,08. 09
47 | 1047 | Torque detection 2 [mTD2]
48 | 1048 | Motor 1 selected [mSWMT1]
49 | 1049 | Motor 2 selected [mSWMZ2]
50 | 1050 | Motor 3 selected [mMSWM3] 05. 42,06. 42,07. 42
51 | 1051 | Motor 4 selected [mSWM4]
1052 | Running Forward Signal [MFRUN] —
1053 | Running Reversal Signal [mMRRUN] -
1054 | In Remote operation [mRMT]
1056 | Motor overheat detected by themmistor | [mTHM] 04. 26,04, 27
57 | 1057 | Brake signal [mBRKS] 08. 68~08. 72
58 | 1058 | Frequency (speed) detection 3 [mFDT3] 01. 32,01. 54
59 | 1059 | ACIterminal wire break detected [MACIOFF] | —
70 | 1070 | Speed valid [mMDNZS] 00. 25,00. 38
71 | 1071 | Speed agreement [mDSAG] 09. 21,09. 22
72 | 1072 | Frequency (speed) arrival signal 3 [mFARS3] 01. 30
84 | 1084 | Maintenance timer [mMMNT] 04. 44,04. 78,04. 79
90 | 1090 | Alarm contents 1 [mAL1]
91 | 1091 | Alarm contents 2 [mAL2]
92 | 1092 | Alarm contents 4 [mAL4]
93 | 1093 | Alarm contents 8 [mAL6]
98 | 1098 | Light alarm [mL-ALM] 04. 81,04. 82
99 | 1099 | Alarm output (for any alarm) [mALM] —
105 | 1105 | Braking transistor broken [mDBAL] 04. 98
111 | 1111 | Customizable logic output signal 1 [mCLO1]
112 | 1112 | Customizable logic output signal 2 [mCLO2] 10. 71~10. 75
113 | 1113 | Customizable logic output signal 3 [mCLO3] 10. 81~10. 85
114 | 1114 | Customizable logic output signal 4 [mCLO4] i :
115 | 1115 | Customizable logic output signal 5 [MCLOS5]

Note: Any logic reverse (Active OFF) command cannot be assigned to the functions marked with
"—"in the "Active OFF" column.
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M |nverter running [MRUN] and Inverter output on [NRUNZ2] (parameter data=0,35)
These output signals tell the external equipment that the inverter is running at a starting frequency or
higher. If assigned in negative logic (Active OFF), these signals can be used to tell the "Inverter
being stopped” state.

Output signall Basic function Remarks

These signals come ON when the inverter is Goes OFF even during DC braking

[MRUN] | running. Under V/f control: These signals come | or dew condensation prevention.
ON if the inverter output frequency exceeds the

starting frequency, and go OFF ,f itd below | Comes ON even during DC braking,
[MRUN2] |the stc?p f,.eque,fgy_ T’ RUN] signal can also pre-exciting, zero speed control, or
be used as a "Speed valid" signal. dew condensation prevention.

Under vector control, both [nRUN]Jand [nNRUN2] come ON when zero speed control or servodock
function is enabled.

= Undervoltage detected (Inverter stopped) [mLU] (parameter data =3)

This output signal comes ON when the DC link bus voltage of the inverter drops below the specified
undervoltage level, and it goes OFF when the voltage exceeds the level. This signal is ON also
when the undervoltage protective function is activated so that the motor is in an abnormal stop state.

= Torque polarity detected [mB/D] (parameter data =4)

The inverter issues the driving or braking polarity signal to this digital output judging from the inter-
nally calculated torqueor torque command. This signal goes OFF when the detected torque is a
driving one, and it goes ON when it is a braking one.

u |nverter output limiting [mIOL] and inverter output limiting (with delay) [mIOL2] (parameter data =5,
22)

The output signal [mlOL] comes ON when the inverter is limiting the output frequency by activating
any of the following actions (minimum width of the output signal: 100 ms). The output signal [mIOL2]
comes ON when any of the following output limiting operation continues for 20 ms or more.

« Torque limiting (00.40, 00.41, 01.16, 01. 17 and Max. intemnal value)

« Current limiting by software (00.43, 00.44)

« Instantaneous overcurrent limiting by hardware (04.12=1)

« Overvoltage Automatic Deceleration action selection (04.69)

Note: When the [mIOL] signal is ON, it may mean that the output frequency may have deviated from
the frequency specified by the frequency command because of this limiting function.

m Keypad operation enabled (parameter data =8)
This output signal comes ON when the keypad is specified as a run(@and@key)oommand source.

m Inverter ready to output [mRDY] (parameter data =10)

This output signal comes ON when the inverter becomes ready to run by completing hardware
preparation (such as initial charging of DC link bus capacitors and initialization of the control circuit)
and no protective functions are activated.

m Select AX terminal function (parameter data =15)
In response to a run command [mFWD], this output signal controls the magnetic contactor on the
commercialpower supply side. It comes ON when the inverter receives a run command and it goes
OFF after the motor decelerates to stop with a stop.

© L1/R-L3IT UV,WE

Powersource 1 Lo,
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® Universal DO [mU-DO] (parameter data =27)

Assigning this output signal to an inverter's output terminal and connecting the terminal to a digital
input terminal of peripheral equipment via the RS485 communications link or the fieldbus, allows
the inverter to send commands to the peripheral equipment. The universal DO can also be used as
an output signal independent of the inverter operation.

m Cooler overheat early warning [mOH] (parameter =28)

This output signal is used to issue a heat sink overheat early warning that enables you to take a
corrective action before an overheat alarm OH1 actually happens.

This signal comes ON when the temperature of the cooller exceeds the "overheat alarm temperature
minus 5C(OH1)".

This signal goes OFF when it drops down to the "overheat alarm temperature minus 8°C(OH1)".

m Under PID control [mPID-CTL](parameter data=43)
This output signal comes ON when PID control is valid .(parameter 08. 01).

Note: When PID control is valid, the inverter may stop due to the slow flowrate stopping function or
other reasons, with the [mPID-CTL] signal being ON. As long as the [mPID-CTL] signal is
ON, PID contrdl is effective, so the inverter may abruptly resume its operation, depending on
the feedback value in PID control.

/\ Warning

When PID control is enabled, even if the inverter stops its output during operation because of
sensor signals or other reasons, operation will resume automatically. Design your machinery so
that safety is ensured even in such cases.

Itis possible to cause an accident!

® Running forward [mFRUN] and Running reverse [nNRRUN] (parameter data=52, 53)

Output signal Assigned data | Running forward | Running reverse Inverter stopped
[mFRUN] 52 ON OFF OFF
[mFRUN] 53 OFF ON OFF

B |n remote operation [NRMT] (parameter data=54)
This output signal comes ON when the inverter switches from local to remote mode.

B Terminal ACI wire break [mACI OFF] (parameter =59)
This output signal comes ON when the inverter detects that the input current to terminal ACI drops
below DC2mA interpreting it as the terminal ACI wire broken.
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m Speed valid [NDNZS] (parameter data=70)

This output signal comes ON when the reference speed or detected one exceeds the stop
frequency specified by function parameter 00. 38, it goes OFF when the speed is below the stop fr-
equency for 100ms or longer. Under vector control without speed sensor, the reference speed is us-
ed as a decision criterion. (parameter 00. 25, 00. 38)

Reference /detected speed
(specifid by 00. 38)

Stop frequency — — — £ —_—
00. 25 |

Speed valid f L
[MDNZS] 100ms

= Alarm output (for any alarm) [mAL1] [ mAL2] [ mAL4] [ mALS8] (parameter data=90, 91, 92, 93)
This output signal comes ON if any of the protective functions is activated and the inverter enters
Alarm mode.

Alarm content Output terminal
Code

(inverter protective function) mAL1 | mAL2 [mAL4 | mAL8

Instantaneous overcurrent protection, short
circuit protection for grounding 0C1,0C2,0C3,EF | ON OFF | OFF | OFF

Overvoltage protection OuU1,0U2,0U3 OFF | ON OFF | OFF
Low-voltage protection, input phase loss LU, Lin ON | ON OFF | OFF

Mgggggg§angb$'$$gfag'cthefma' overoad | 4 012 OL3,0L4| OFF | OFF | ON | OFF

Inverter overload OLU ON OFF | ON OFF
E\xaerﬁg; ?verheat protection, inverter internal OH1,0H3 OFF | oN ON OFF
E\)/(éeﬁr;r;aellltalarm, DB resistor overheat, motor OH2, dbH, OH4 ON ON ON OFF
L\j/luermgrzn%rgcr)&o%;}éerror, Data saving error Erl,Er3,ErF OFF | OFF | oFF | ON
Keypad communications error, optional

cor¥1'?nunications error P Er2,Er4 ON OFF | OFF ON
Optional error Er5 OFF | ON OFF | ON
Operation procedure error Er6 ON | ON OFF | ON
Tuning error, output phase loss protection Er7,OPL OFF | OFF ON ON
RS485 communications error Er8,ErP ON OFF ON ON

Overspeed protection, PG error, excessive 0S.PG. ErE

osition deviation, Speed mismatch or exce-
gsive speed deviatio?w, Positioning control error| DO,ErO OFF | ON ON ON
NTC thermistor (motor) wire break detection,
PID feedback wire break detection, Nrb, COF, Err ON | ON ON ON

Mock alarm

Normally, any terminal does not output signal.

® Alarm [mALM] (parameter data =99)
When any alarm appears, ON signal is output.
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Frequency Arrival (Hysteresis width) N | Factory default 2.5
Setting Range| 0.0~10.0(Hz) Unit 0.1Hz
Output | gict vt
) o . ™ . -
signal put gl Operating condition 1 Operating condition 2
[MFAR] 1 Both signals come ON when |The signal always goes OFF when the run
the dlﬁeﬁree:oe behzveen medl command is OFF or the reference speed is "0".
output frequency (estimated/ When run command is OFF, the inverter regar-
detected speed) and the ds the reference speed as"0". When output fr-
FAR3 72 reference frequency (refere- |equency (estimated/detected speed) is within
[m ] nce speed) comes within the |the range of "0 + the frequency arival hystere-
frequency amvaggiterws sis width specified by01. 30, output signal is

The operation timings of each signal are shown below.

Frequency/Speed quuency arrival
V4 h is width
Reference H ’
frequen 1
O;nput frequency Refe speed=0
} :\ : H } Frsqusncy amval
L} T
1 1 ! i !
Run d ! H ON | : !
)
Frequency arrival ] ON ] |
[MFAR] 4 t +
Frequency arrival ~ ON I ON ON
3[mFAR3] L
0 Frequency detection value M | Factory default | 50.0
0 Frequency detection hysteresis width N | Factory default 1.0
Setting Range | 0.0~500.0Hz Unit 0.1Hz
Related

parameters

01. 36. 01. 54 Frequency detection 2. 3 value

£ When the output frequency (estimated/detected speed) exceeds the frequency detection level
specified by 01.31, the "Frequency (speed) detected signal' comes ON; when it drops below the
"Frequency detection level minus Hysteresis width specified by 01.32", it goes OFF.

The following three settings are available.

Name Output Data assigned Action value Hysteresis width
signal  |to output terminal| (range: 0.0~500.0Hz)|(range: 0.0~500.0Hz)
Frequency detection [mFDT] 2 01. 31
Frequency detection 2 | [mFDT2] 31 01. 36 01.32
Frequency detection 3| [mFDT3] 58 01. 54
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Output frequency Setting frequency

Action value ( 01, 31, 01, 36, 01. 54)
I Hysteresis width( 01. 32)

|
[}
i
| : Release value
' i
t } > Time
l |
' |
Frequency T !
detection signal | ON I » Time

D -l Overload Early Warning / current detection level | A | Factory default |Type Seting
0.00 (invalid); Current value of 1% to
200% of the inverter rated current

Related 01. 37.01. 38 Current detection 2 / Low current detection
(action level.timer)
01. 55.01. 56 Current detection 3 (action level. timer)

Setting Range Unit 0.01%

parameters

Overload Early Warning / current detection timer | A/ | Factory default | 10.00

Setting Range | 0.01~600,00s Unit 0.01s

These function parameters define the detection level and time for the "Motor overload early warmning”
[mOL], "Current detected" [mID], "Current detected 2"[mID2], "Current detected 3" [mID3], and "Low
current detected" [mIDL] output signals.

; .tine | THermal time
Qutput Data assigned Op:::on. I:;el R‘:mer. Mot: cha::t;nshcs ;o;nstat\t
signal |to outputterminal folbwir?geéontent 0_01-2%8:005 follm?vlnr?g content 0_5-;5?8'min
[mOL] 7 01.34 — 00. 10 00. 12
[mID] 37 01.34 01.35
[mID2] 38 01.37 01.38 — —
[mID3] 39 01.55 01. 56
[mIDL] 41 01.37 01.38

Motor characteristics:

1: Enable (For a general-purpose motor with shaft-driven cooling fan)
2: Enable (For an inverter-driven motor, non-ventilated motor, or motor with separately powered)

B Motor overload early warning signal [mOL]

The OL signal is used to detect a symptom of an overload condition (Alarm “OL1" ) of the motor
so that the user can take an appropriate action before the alarm actually happens, The OL signal
turns ON when the inverter output current exceeds the level specified by 01,34, In typical cases,
set 01.34 data to 80 to 90% against current of Electronic thermal overload (Electronic thermal
overload protection for motor 1, Overload detection level). Specify also the thermal characteris=
tics of the motor with Electronic thermal overload (Select motor characteristics and Thermal time
constant),
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B Current detected[mID], Current detected 2 [mID2]and Current detected 3[mID3]
When the inverter output current exceeds the level specified by 01. 34, 01. 37 or 01. 55 for the
period specified by 01. 35, 01. 38 or 01. 56, the [mID], [mID2]or [mID3]signal tums ON, respec=
tively, When the output current drops below 90% of the rated operation level, the [mID], [mID2or

[mID3Jturns OFF. (The minimum ON-duration is 100 ms.,)

Output current _/

Level

Level X 0.9

Timer

[mID}mID2] / [mID3] ON

® Low current detected [mIDL]

This signal turns ON when the output current drops below the level specified by 01. 37 (Low
current detection, Level) for the period specified by 01. 38 (Timer). When the output current
exceeds the "Low current detection level plus 5% of the inverter rated current * it goes OFF. (The

minimum ON-duration is 100ms.)

Output current
_\ /— Level +5%
Level
Timer
) >
[mIDL] OoN
Frequency detection 2 value (refer to 01. 31) I N | Factory default| 50.0
Setting Range‘ 0.0~500.0Hz Unit 0.1Hz
Current detection 2 / Low current detection level .
37 (refer to 01. 34) A | Factory default | Type Setiing
ing Rang 0.00 (invalid); Current value of 1% to 200% .
- Setting ®| of the inverter rated current ’ ’ Unit 0.01%
Current detection 2 / Low current detection timer
(refer to 01. 34) | A | Factory default | 10.00
Setting Range| 0.01~600.00s Unit 0.01s
DALl PID display coefficient A AN | Factory default| 100
(ISl PID display coefficient B N | Factory default 0
Setting Range‘ =999~0.00~9990 Unit 0.01




[} These function parameters PID display coefficients A and B to convert a PID command
(process command or dancer position command) and its feedback into mnemonic physical

quantities to display.

m Display coefficients for PID process command and its feedback (08. 01=1or 2)

01. 40 specifies coefficient A that determines the display value at 100% of the PID process com-
mand or its feedback, and 01.41 specifies coefficient B that determines the display value at 0%.
The display value is determined as the following

Display value = (PID process command or its feedback (%))/100 x(Display coefficient A - B) + B

Display value
A

PID display coefficient A
(01. 40)

PID display coefficient B
(01. 41)

« PID process command/
" PID feedback

0% 100 %

For example: Maintaining the pressure around 16 kPa (sensor voltage 3.13 V) while the pressure
sensor can detect 0 to 30 kPa over the output voltage range of 1 to 5 V,Select
terminal AVI as a feedback terminal and set the gain to 200% so that 5 V corre-
sponds to 100%.

That determines the display value at 100% of PID process command or its feedback, PID
display coefficient A (01.40) = 30.0
That determines the display value at 0% of PID process command or its feedback, PID display
coefficient B (E41) = -7.5
With above setting, to control the pressure at 16 kPa on the keypad, set the value to 16.0.

Display value
A

PID display coefficient A
01. 40=30.0

|

|
160 - ————

|

|

|

» PID process command/
PID display coefficient B [0%” 202 ' 100%  PID feedback

01. 41=-75
v 3.13V 5V

m Display coefficients for PID dancer position command and its feedback (08. 01=3)

Under PID dancer control, the PID command and its feedback operate within the range +100%,
so specify the value at +100% of the PID dancer position command or its feedback as coefficient
A with 01. 40, and the value at -100% as coefficient B with 01. 41.
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1L W-PWl Display when stopped | N |Factorydefault 0
0: Specified value
1: Display output value

L) When the inverter is stopped, select the displayed information on the keypad, When 01. 44=
0, display specified frequency value, When 01. 44=1, display output frequency value. The
monitored item depends on the 01. 48 setting as shown below.

Setting Range

What to be displayed when the inverter stopped
.48 Monitor selecti i
Setting value onitor selection 01. 44=0 (specified 01.44=1
frequency value) (output frequency value)
Output frequency before ’ Output frequency before
0 slip compensation Setting freq Y slip compensation
Output frequency after . Output frequency after slip
1 slip compensation Setting frequency compensation
2 Setting frequency Setting frequency Setting frequency
3 Motor speed Reference motor speed Motor speed
4 Load shaft speed Reference load shaft speed| Load shaft speed
5 Line speed Reference line speed Line speed
7 Display speed (%) Line speed Display speed
[\ W:U: W Speed monitoring selection (refer to 01. 43) I N | Factory default | 0 |
Coefficient for Speed Indication | A | Factory default | 30,00
Setting Range| 0.01~200.00 Unit 0.01

) The coefficient that is used when the load shaft speed or line speed is displayed on the LED
monitor(Keypad). (see parameter 01. 43)
Load shaft speed [r/min] = Coefficient for speed indication of 01. 50 xOutput frequency
(Hz)
Line speed (m/min)= Coefficient for speed indication 01. 50 xOutput frequency (Hz)

Display Coefficient for Input Watt-hour Data AN | Factory default| 0.010
Setting Range‘ 0.000(cancel and reset), 0.001~9999 Unit 0.001
1 Specifies a display coefficient (multiplication factor) for displaying the input watt-hour data

(E_10) in a part of maintenance information on the keypad.
Input watt-hour data = Display coefficient (01. 51 data) xInput watt-hour (kWh)

Notes: Setting 01. 51= 0.000 clears the input watt-hour and its data to "0". After clearing, be
sure to restore 01. 51 data to the previous value; otherwise, input watt-hour data will not
be accumulated.

Frequency detection 3 value (refer to 01. 31) N |Factory default 50
Setting Range| 0.0~500.0Hz Unit 0.1Hz
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0 Current detection 3 level (refer to 01. 34) | A |Factory default |Type Setting
. 0.00 (invalid); Current value of 1% to 200% .
Setting Range of the inverter rated current Unit 0.01
0 Current detection 3 timer (refer to 01. 34) l N |Factory default 10
Setting Range| 0.01~600.00s Unit 0.01s
Terminal AVI extension function selection Factory default 0
[ LMY Terminal ACI extension function selection Factory default 0
Terminal AUI extension function selection Factory default 0

L1] Select extended functions of terminals AVI, ACI and AUI. (There is no need to set up the
functions if they are to be used for frequency command sources.)

01. 61.01. 62,
01.63

Function Description
Setting value
0 No function assigned -
flr\::iliary frgquegc%ier;put to be adde?j t1o(toh(;e St%:;e;%r_\cg
uency given by frequency comman .01). This is
1 Auxiliary frequency 1 |not added to any other reference frequencies given by
frequency command 2 and multi-frequency commands, etc,
Auxiliary frequency input to be added to all reference
2 Auxiliary frequency 2 |frequencies given by frequency command 1, frequency
command 2, multifrequency commands, etc.
Command sources such as temperature and pressure
3 PID command 1 under PID control. It is also necessary to configure function
parameter 08. 02.
Feedback amounts such as temperature and pressure
5 PID feedback amount under PID control.
This is used to multiply the final frequency command value
Ratio setting by this value, for use in the constant line speed control bz
6 calculating the winder diameter or in ratio operation witl
multiple inverters.
Analog torque imit | This is used when analog inputs are used as torque limiters.
’ value (parameter 00. 40)
Analo%torque limit | This is used when analog inputs are used as torque limiters.
8 value (parameter 00. 40)
T d Analog inputs to be used as torque commands under
10 orque commany torque control. (parameter 04.18)
1 Torque current Analog inputs to be used as torque current commands
command under torque control. (parameter 04.18)
17 Forward (FWD)
speed limit value
18 Reverse (REV)
speed limit value
By inputting analog signals from various sensors such as
the temperature sensors in air conditioners to the inverter,
you can monitor the state of external devices via the
20 Analog input monitor | communications link. By using an appropriate display coeffi-

cient, you can also have various values to be converted into
physical values such as temperature and pressure before

they are displayed.
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Note: Note: If these terminals have been set up to have the same data, the operation priority is
given in the following order:01. 61 > 01. 62 > 01. 63

m Saving of digital reference frequency | N |Factory default| 1 |

L1} Specifies how to save the reference frequency specified in digital formats by the@/@keys
on the keypad as shown below,

01. 64

Setting vakie Function
Automatic saving when the main power is turned OFF. The reference frequency
0 will be automatically saved when the main power is turned OFF. At the next

power-on, the reference frequency at the time of the previous power-off applies.

Saving by pressing @ key. Pressing the @saves the reference frequency, If the
1 control power is tumed OFF without pressing the key, the data will be lost. At the
next power-ON, the inverter uses the reference frequency saved when the@ key
was pressed last.

Reference loss detection(continue running frequency) | A | Factory defaukt | 999

0(Decelerate to stop), 20 to 120% ,
999 : Cancel

) When the analog frequency command (setting through terminals AVI, ACI and AUI), has
dropped below 10% of the reference frequency within 400 ms, the inverter presumes that the
analog frequency command wire has been broken and continues its operation at the
frequency determined by the ratio specified by 01. 65 to the reference frequency, and set the
command Reference loss detected [mREF OFF] as ON.

(parameters 1. 20~01. 24, 01. 27 data=33)

When the frequency command level (in voltage or current) returns to a level higher than that
specified by 01. 65, the inverter presumes that the broken wire has been fixed and continues
to run following the frequency command.

Setting Range Unit 1%

400ms

Frequency command f1 == =
by analog input “XM LN —
100 |

f1X0.1 = <4 — —

Reference loss
detected[mREF OFF]

E,—M

Internal frequency
command

In the diagram above, f1 is the level of the analog frequency command sampled at any given
time. The sampling is repeated at regular intervals to continually monitor the wiring connection of
the analog frequency command,
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Notes: Avoid an abrupt voltage or current change for the analog frequency command. An abrupt
change may be interpreted as a wire break,
Setting 01. 65 ="999" (Disable) allows the [WREF OFF]signal ("Reference loss detected")
to be issued, but does not allow the reference frequency to change (the inverter runs at
the analog frequency command as specified).
When E65 = "0" or "999", the reference frequency level at which the broken wire is recog-
nized as fixed is "f1 x0,2",
When E65 = "100" (%) or higher, the reference frequency level at which the wire is recog-
nized as fixed is "f1 x1",
The reference loss detection is not affected by the setting of analog input adjustment
(filter time constants: 02. 33, 02. 38, 02. 43),

[ My £l Torque detection 1 level | A | Factory default| 100

Setting Range| 0~300% Unit 1%

[ My 4l Torque detection 1 timer | A | Factory default 10
Setting Range] 0.01~600.00s Unit 0.01s
(LMl Torque detection 2 / low torque detection level | AN | Factory default| 20
Setting Range| 0~300% Unit 1%

Torque detection 2 / low torque detection timer | A | Factory default| 20.00
Setting Range| 0.01~600.00s Unit 0.01s

1) Set action level and timer of torque detection 1 [nTD1], torque detection 2 [mTD2], low-
torque detection [mU-TL].

Outputsignal | rmoreoned | ACORISVSLENGE: | Timertme range: 0.01-600.00s
[mTD1] a6 01.78 01.79
[mTD2] a7 01.80 01.81
mUTL] 25 01.80 01.81

= Torque detection 1 [nTD1), Torque detection 2 [mTD2]

The output signal [nTD1] or [nTD2] comes ON when the torque value calculated by the inverter or
torque command exceeds the level specified (Torque detection (Level)) for the period specified
(Torque detection (Timer)), respectively. The signal turns OFF when the calculated torque drops
below "the level specified minus 5% of the motor rated torque”. The minimum ON-duration is 100
ms.

- - - = = Level

Cakulatedtorque — 7 T -~ ————~ — = Level -5%

N
[m  TDAYmMTD2] ! ON
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u | ow torque detected [mU-TL]

This output signal comes ON when the torque value calculated by the inverter or torque command
drops below the level specified (Low torque detection (Level)) for the period specified (Low torque
detection (Timer)). The signal tums OFF when the calculated torque exceeds the "level specified by
01. 80 plus 5% of the motor rated torque". The minimum ON-duration is 100 ms.

Calculated tOrqUe e e DN = = = = = = - ——— - = Level =5%
or torque command

T Timer,
[mU=TL] | ON

Since the motor parameters are used in the calculation of torque, it is recommended that auto-tuning
be applied by function parameter 03. 04 to achieve higher accuracy.

In the inverter' s low frequency operation, as a substantial error in torque calculation occurs, no low
torque can be detected within the operation range at less than 20% of the base frequency parameter
00. 04 (In this case, the result of recognition before entering this operation range is retained.)

DL M FWD terminal function selection (refer to 01. 01~01. 07) | Factory default | 98
LMLl REV terminal function selection (refer to 01. 01~01. 07) | Factory default 929

02 Control Function Parameters

A Ll Jump frequency 1 A | Factory default 0.0
[ 72yl Jump frequency 2 AN | Factory default | 0.0
ALKl Jump frequency 3 A | Factory default 0.0
. 0.0~500.0 Hz (Setting to 0.0 results in

Setting Range no jump frequency band ) Unit 0.1Hz

1AW Jump frequency range A | Factory default 3.0
0.0~30.0 Hz (Setting to 0.0 results in .
Setting Range no jump frequency band ) Unit 0.1Hz

[ These function parameters enable the inverter to jump over three different points on the output
frequency in order to skip resonance caused by the motor speed and natural frequency of the
driven machinery (load).

* While you are increasing the reference frequency, the moment the reference frequency reaches
the bottom of the jump frequency band, the inverter keeps the output at that bottom frequency.
When the reference frequency exceeds the upper limit of the jump frequency band, the internal
reference frequency takes on the value of the reference frequency, When you are decreasing the
reference frequency, the situation will be reversed. Refer to the figure on the lower left.

* When more than two jump frequency bands overlap, the inverter actually takes the lowest
frequency within the overlapped bands as the bottom frequency and the highest as the upper limit,
Refer to the figure on the lower right.
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Intemal reference frequency

Intemal reference frequency

Jump frequency
( Brand)
(02. 04)

o 4
Jump frequencyk [
( Brand)
2. 04) =

e A Jump s A
Jump frequen: . A — o — ]
Actual jum
(Brand) Jump band " |(Brand) Jzg
(02. 04) frequency3 02. 04 - A
- ; (2. [ A Ly Jump
raump . s frequency2
quency u
?l frsti’tln‘e"n'v):ﬂ @. @) flaque"r‘gw (- @)
| (©2. o1) 2. 01) &
0 Reference frequency 0 Reference frequency

Multi=speed frequency 1

Factory default | 0,00

Multi=speed frequency 2

Factory default | 0,00

Multi=speed frequency 3

Factory default | 0,00

Multi=speed frequency 4

Factory default | 0,00

Multi=speed frequency 5

Factory default | 0,00

Multi=speed frequency 6

Factory default | 0,00

Multi=speed frequency 7

Factory default | 0,00

Multi=speed frequency 8

Factory default | 0.00

Multi=speed frequency 9

Factory default | 0,00

Multi=speed frequency 10

Factory default | 0,00

Multi=speed frequency 11

Factory default | 0,00

Multi=speed frequency 12

Factory default | 0,00

Multi=speed frequency 13

Factory default | 0.00

Multi=speed frequency 14

Factory default | 0.00

Multi=speed frequency 15

LR IR IR R IR IR R IR R SR SR IR R 4R S

Factory default | 0.00

Setting Range | 0.00~500.00 Hz

Unit 0.01Hz

= These function parameters specify 15

frequencies required for driving the motor at frequencies 1 to 15.

Turning terminal commands [mSS1), [mSS2], [nSS4]and [mSS8JON/OFF selectively switches the
reference frequency of the inverter in 15 steps. To use these features, you need to assign [mSS1),
[mSS2], [mSS4]and [mSS8] ("Select multi-frequency") to the digital input terminals with (01. 01 to
01.07) (data=0, 1, 2, and 3).

The combination ON/OFF of terminal function [mSS1], [mSS2], [nSS4] and [mSS8Jand the
selected frequencies are as follows.

[mSS8] [mSS4] [mSS2] [mSS1] Selected frequency command
OFF OFF OFF OFF Other than multi-frequency *
OFF OFF OFF ON 02.05(Multi-speed frequency 1)
OFF OFF ON OFF 02.06(Multi-speed frequency 2)
OFF OFF ON ON 02.07(Multi-speed frequency 3)
OFF ON OFF OFF 02. 08(Multi-speed frequency 4)
OFF ON OFF ON 02. 09(Multi-speed frequency 5)
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[mSS8] [mSS4] [mSS2] [mSS1] Selected frequency command
OFF ON ON OFF 02. 10(Multi-speed frequency 6)
OFF ON ON ON 02. 11(Multi-speed frequency 7)
ON OFF OFF OFF 02. 12(Multi-speed frequency 8)
ON OFF OFF ON 02. 13(Multi-speed frequency 9)
ON OFF ON OFF 02. 14(Multi-speed frequency 10)
ON OFF ON ON 02. 15(Multi-speed frequency 11)
ON ON OFF OFF 02. 16(Multi-speed frequency 12)
ON ON OFF ON 02. 17(Multi-speed frequency 13)
ON ON ON OFF 02. 18(Multi-speed frequency 14)
ON ON ON ON 02. 19(Multi-speed frequency 15)

* "Other than multi-frequency” includes frequency command 1 (00. 01), frequency command 2
(02. 30) and other command sources except multi-frequency commands.

B When enabling PID control (08. 01=1~3)
Under the PID control, a multi=frequency command can be specified as a preset value (3 different
frequencies). It can also be used for a manual speed command even with the PID control being
canceled ([mHz/PID]= ON) or for a primary reference frequency under the PID dancer control,

[mSS8] [mSS4] [mSS1],[mSS2] Selected frequency command
OFF OFF - Command specified by 08. 02
OFF ON - 02.08
ON OFF - 02. 12
ON ON - 02. 16

02. 08. 02. 12, 02. 16 can be specified in increments of 1Hz. The following gives the conversion
formula between the PID command value and the data to be specified.

Specified data (02. 08, 02. 12.02.16)

PID command = 00
Max. output frequency
Manual speed command
[mSS8], [mSS4] [mSS2] [mSS1] Selected frequency command
— OFF OFF Other than multi-frequency
- OFF ON 02. 05(Mult-speed frequency 1)
— ON OFF 02. 06(Multi-speed frequency 2)
— ON ON 02. 07(Multi-speed frequency 3)
m Jogging frequency | N | Factory default | 0.00
Setting Range | 0,00~500.00(Hz) Unit 0.01Hz
Related 04. 54.04. 55 Acceleration and deceleration time (Jogging)
parameters | 09. 09~09. 13 Speed control (JOG)

11 To jog or inch the motor for positioning a workpiece, specify the jogging conditions using the
jogging-related function parameters beforehand, make the inverter ready for jogging, and
then enter a run command.,
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B Making the inverter ready for jogging

Turning ON the "Ready for jogging” terminal command [mJOG] readies the inverter for jogging.

(parameter data =10)

Notes: Pressing the @ + @ keys" simultaneously in Running mode also readies the inverter
for jogging when the run command source is "Keypad" (00. 02 = 0, 2 or 3) .Pressing these
keys toggles between "ready for jogging" and "normal operation.”

Starting jogging

Holding down the@or turning the input terminal command [mFWD] or [nREV] ON jogs the
motor. In jogging with the @ key, the inverter jogs only when the @kay is held down. Releasing
the key decelerates the motor to a stop.

Note: To start jogging operation by simultaneously entering the terminal command [mJOG] and a
run command ( [mFWD], etc.) the input delay time between the two commands should be
within 100ms, If a run command [mMFWD)] is entered first, the inverter does not jog the
motor but runs it ordinarily until the next input [mJOG]

The jogging conditions should be specified beforehand using the following parameters.

Parameter| Function Setting Range Description

02.20 |Jogging frequency 0.00~500.00(Hz) |Reference frequency for jogging operation
04. 54 |Jogging acceleration time | 0.00~6000s Acceleration time for jogging operation
04.55 |Jogging deceleration time | 0.00~6000s Deceleration time for jogging operation

Speed control (JOG)
09.09 | Speed command fitter | 0-000~5.000s

Speed control (JOG
09.10 S;paeed detectio(n flte)r 0.000~0.100s | Modification items related to speed control|

Speed control (JOG - for jogging operation under vector control
09. 11 Peiem (gain) ( ) 0.1~200.0 times | without speed sensor.

0.001~9,999s Refer to the descriptions of 09. 01~09. 06
09. 12 gg;e(di r?t:ntmll t(iJOG))I 999: Integral | for the adjusting method,
gral ime action is invalid

09.13 |Sheed contrel(JOG) | 0,000-0.100s

m Dominant frequency 2 source selection (refer to 00. 01) | Factory default | 2 |

Analog input adjustment for offset (AVI terminals ) | @ Factory default | 0.00
Setting Range | ~5.0~5.0% Unit 0.1%
Analog input adjustment for gain (AVI terminals ) | ® | Factory default | 100.00
Setting Range I 0.00~400.00% Unit 0.01%
Analog input adjustment for filter time constant
02. 33 (AVI terminals ) N | Factory default | 0,05
Setting Range ‘ 0,00~5.00s Unit 0.01s
Analog input adjustment for gain base point
(AVI terminals ) ®) | Factory default | 100.00
‘ Setting Range ‘ 0.00~100.00% Unit 0.01%




Analog input adjustment for polarity selection
(AVI terminal )

Factory default

: Bi
Setting Range 0: Bipolar

1: unipolar

L For the parameters (02. 31~02. 35) above, Refer to 00.01 for frequency setting.

L1728l Analog input adjustment for offset (ACI terminals ) | ®) | Factory default | 0.00
| setting Range | ~5.0~5.0% Unit 0.1%
[ By @l Analog input adjustment for gain (ACI terminals ) | @) | Factory default | 100.00
- Setting Range‘ 0.00~400.00% Unit 0.01%
02. 38 &ng:c:g r::;i):atlztijustment for filter time constant A | Factory default | 005
Setting Range| 0.00~5,00s Unit 0.01s
&nglc:gri:];i):atlesu;justment for gain base point ‘ ® | Factory defautt | 100,00
Setting Range I 0.00~100.00% Unit 0.01%
2 For the parameters (02. 36~02. 39) above, Refer to 00. 01 for frequency setting.
[ A4l Analog input adjustment for offset (AUI terminals ) | ] Factory default | 0.00
- Setting Range‘ =5.0~5.0% Unit 0.1%
Ly A ¥l Analog input adjustment for gain (AUI terminals ) | ® Factory default | 100.00
- Setting Rangel 0.00~400.00% Unit 0.01%
&nﬁﬁgerlrr:]?& agjustment for filter time constant ’ & | Factory defautt| 0,05
Setting Range | 0.00~5.00 Unit 0.01s
(A'A‘Sﬁge,i,',‘,?,fatlsa‘;j”s""e"t for gain base point ‘ @® | Factory default  100.00
Setting Range | 0.00~100.00% Unit 0.01%
Analog input adjustment for polarity selection (AUl terminal ) | Factory default 1

0: Positive and negative polarity

Setting Range

1: Positive polarity

L1 For the parameters (02. 41~02. 45) above, Refer to 00. 01 for frequency setting.

Setting up a reference frequency by Analog Input

You can adjust the gain, polarity, filter time constant, and offset which are applied to analog
inputs (voltage inputs to terminals AVl and AU, and current input to terminal ACI).
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Adjustable items for analog inputs

Gain .

Jambut Input range Gain | Base pobt alarity | Fiter time | Compen-
AVI 0~+10V, =10~+10V 02. 32 02. 34 02. 35 02. 33 02. 31
ACI 4~20mA 02.37 | 02.39 . 02.38 | 02.36
AUI 0~+10V, —10~+10V | 02.42 | 02.44 | 02.45 | 02.43 | 02.41

= Compensation (02.31, 02.36, 02.41)
Configures an offset for an analog voltage/current input. The offset also applies to signals sent
from the external equipment.

m Filtering Time constant (02. 33, 02. 38, 02.43)

Configures a filter time constant for an analog voltage/current input. The larger the time
constant,the slower the response. Specify the proper filter time constant taking into account the
response speed of the machine (load). If the input voltage fluctuates due to line noises, increase
the time constant.

m Polarity Selection (02. 35, 02.45)
Configure the input range for analog input voltage.

02. 35, 02. 45 Setting value Specification of Input Terminal
0 =10~+10V
1 0~+10V (A minus component of the input will be regarded as 0V)
u Gain
Reference frequency
A
Yo e —— - —— —l -
Gain = = ———— o —'
02. 32 I X Point
02, 37 1
02. 42 | |
[
| |

» Analog Input

o Gain
0% base point 1007

(02. 34, 02. 39, 02. 44)

Note: To input bipolar analog voltage (DCO to +10V) to terminals AVl and AUI, set 02. 35 and
02. 45 data to "0", Setting 02. 35 and 02. 45 data to "1" enables the voltage range from
DCO to +10V and interprets the negative polarity input from DCO to -10V as 0V.

(Br‘safzr tﬁsgopcgnt (Dominant frequency 1) @ |Factory defaut 0.00
Setting Range | 0.00~100.00% unit | 001%
Bias value (PID command 1) | ® |Factory defautt| 0.00
Setting Range | ~100.00~100.00(%) Unit 0.01%
Bias base point (PID command 1) | ® |Factory defautt| 0.00
Setting Range | 0.00~100.00(%) Unit 0.01%
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[ Specify the gain and bias of the analog PID command 1, enabling it to define arbitrary
relationship between the analog input and PID commands.

Note: Gain-related parameters 02. 32, 02. 34, 02. 37, 02. 39, 02. 42 and 02. 44 are shared by
frequency commands.

Normal/lnverse action sel
(Dominant frequency 1) (referho 01.01~01.09) ‘ ad |Fa°'°fV default | 0.00

0: Normal operation
1: Inverse operation

Setting Range

03 Motor 1 Parameters

To specify the motor parameters correctly, specify the motor rated capacity with(03. 02) and then
initialize the motor parameters with (04. 03),This procedure also applies when the inverter is
switched to the ND/HD mode and a motor with one or two ranks lower capacity is used. When
switching the motor between the 1st to 4th motors, specify the corresponding function parameters,
(Refer to the parameter 05.42)

The motor parameters to be specified in 03. 13~03. 56 (iron loss and magnetic saturation
factors,etc,) are usually not shown on the motor nameplate or in the test report. If auto=tuning (03. 04
=2 or 3) is not performed, it is not necessary to change the motor parameters from the ones for a
standard motor,

Motor 1 (No. of poles) Factory default 4
Setting Range‘ 2~22 poles

[ Specifies the number of poles of the motor. Enter the value given on the nameplate of the motor.
This setting is used to monitor the motor speed and control the speed. The following expression
is used for the conversion.

Motor speed (r/min) = 120 / number of poles x frequency (Hz)

Motor 1 rated capacity Factory default |Type sqmg|
Setting Range | 0.01~1000kW Unit 0.01kW |

1] Specifies the rated capacity of the motor. Enter the rated value given on the nameplate of the
motor,

Motor 1 rated current Factory default |Type Seti1g|
Setting Range ‘ 0.00~2000A Unit 0.01A |

m Motor 1auto-tuning Factory default | 0 |

There are 3 types of auto-tuning as below . Select the appropriate one considering the limitations in
your equipment.

Sett?r?g %lue Auto-tuning Action Motor parameters to be tuned
0 Invalid — —
The inverter Primary resistance %R1 (03. 07)
1 uT“‘e";ggire performs tuning | Leakage reactance %X (03 08)
stops while the motoris | Rated Slip frequency (03.
stopped. %X correction factor 1, 2 (03 53, 03. 54)
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Sett?ﬁg ?/glue Auto-tuning Action Motor parameters to be tuned
. .| Nodoad current (03. 06)
ﬁ%ﬂ?g sttho"'fp_ Primary resistance %R1 (03. 07)
Tune while e | eq, the nverter | Kated sip frequency (05. 12)
motor is rotati- | performs tuning Magnetic saturation factors 1~5
2 ng under V/f again, wﬂh.the (03. 16~03. 20)
control motor running at | Magnetic saturation expansion factors a~c
50% of the base (03 21~03. 23)
frequency. %X correction factor 1, 2 (03. 53, 03. 54)
. . | Nodoad current (03. 06)
wrfnmpg Vs’tho':)ep_ Primary resistance %R1 (03. 07)
Tune while he | ed, the inverter | Recca Sip raquency (05, 12)
3 motor is rotating| performs tuning, Magnetic saturation factors 1~5
under yector | with the motor run+ (03 16-03. 20)
con ning at 50% of the | AMagnetic saturation expansion factors a~c
base frequency (03 21~03. 23)
twice. %X correction factor 1, 2 (03. 53,03. 54)

For details of auto-tuning, refer to Chapter 4, Section 4.1 "Test Run".

Notes: « In any of the following cases, perform auto-tuning since the motor parameters are different
from those of standard motors so that the best performance cannot be obtained under

some controls.

» Cabling between the motor and the inverter is long. (Generally, 20m longer)
« Areactor is inserted between the motor and the inverter.

03. 0 Motor 1 (Online tuning) | N | Factory default 0
Setting Range 0: Invalid
1: Action
Related 05. 19 Motor 2 (Online tuning) 06. 19 Motor 3 (Online tuning)
parameters | g7 19 Motor 4 (Online tuning)

1) Long run under "Dynamic torque vector control" or "Slip compensation control" causes motor
temperature change, varying the motor parameters.
This changes the motor speed compensation amount, resulting in motor speed deviation

from the initial rpm.

Enabling online tuning identifies motor parameters covering the motor temperature change to

decrease the motor speed fluctuation.

For use of online tuning, set 03. 04 (Auto-tuning) to "2".

Note: Online tuning can be performed only when 00.

42 =1 (Dynamic torque vector control) or

when 00. 42 = 2 (V/f control with slip compensation active) and 00. 37 = 2 or 5 (Auto torque

boost).

- Setting Range

(<80 -l  Motor 1 nodoad current Factory default |Type Setfing
0.00~2000A Unit 0.01A

(<MY Motor 1 %R1 A | Factory default |Type Setfing

(kMO Motor 1 %X A | Factory default [Type Seﬁing]
Setting Range I 0.00~50.00% Unit 0.01%
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Specify nodoad current, %R1 and %X, respectively. Obtain the appropriate values from the test
report of the motor or by calling the manufacturer of the motor.

* Nodoad current: Enter the value obtained from the motor manufacturer,

* %R1: Enter the value calculated by the following expression.

R1+ Cable R
VI(y3x1)

R1: Primary resistance of motor (Q)

Cable R1: Resistance of the output cable(Q)

V: Rated voltage of motor (V)

|: Rated current of motor (A)

*%X: Enter the value calculated by the following expression,

%R1 = *x100 (%)

%X = X1+X2+XM ( X2+XM )+CableX %100 (%)
VI(3%1)
X1: Primary leakage reactance of motor (Q)
X2: Secondary leakage reactance of motor (converted to primary) (Q)
XM: Excitation reactance (Q) of motor
Cable X: Reactance of cable at the side of output.
V: Rated voltage of motor (V)
|: Rated current of motor (A)
Note: For reactance, use the value at the base frequency (00.04)

Motor 1 Slip compensation gain for (driving) | ® Factory default | 100.0
Setting Range | 0.0~200.0% Unit 0.1%
Motor 1 slip compensation response time | AN | Factory default | 0.12
Setting Range ‘ 0.01~10.00s Unit 0.01s
Motor 1 slip compensation gain for (braking) | ®) | Factory default | 100.0
Setting Range | 0.0~200.0% Unit 0.1%

[ 03. 09 and 03. 11 determine the slip compensation amount in % for driving and braking
individually and adjust the slip amount from internal calculation. Specification of 100% fully
compensates for the rated slip of the motor, Excessive compensation (03.09. 03.11 >100%)
may cause hunting (undesirable oscillation of the system), so carefully check the operation
on the actual machine.

In the constant of motor specially used for vector control, in order to improve the accuracy of
torque, adjust the slip for drive/ braking mode by 03.09 / 03.11.

03. 10 determines the response time for slip compensation. Basically, there is no need to
modify the default setting.

Parameter Function Operation (Slip compensation)

. . | Adjust the slip compensation for driving,Slip compensation

03.09 |Motor 1 Slip compensation| 5ount for driving = Rated slip * Slip compensation gain
gain for (driving) for driving

Adjust the slip compensation amount for braking. Slip

compensation amount for braking = Rated slip x Slip

compensation gain for braking

03. 11 Motor 1 slip compensation
. gain for (braking)
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Parameter Function Operation (Slip compensation)

03.10 Motor 1 slip compensation | Specify the slip compensation response time. Basically,
. response time there is no need to modify the default setting.

Refer to the parameter 00. 42 for the slip compensation control.

Motor 1 rated slip frequency Factory default | Type Setiing
Setting Rangel 0.00~15.00Hz Unit 0.01

£ Specifies rated slip frequency. Obtain the appropriate values from the test report of the motor
or by calling the manufacturer of the motor, Performing auto-tuning automatically sets these
parameters.

« Rated slip frequency: Convert the value obtained from the motor manufacturer to Hz using the
following expression and enter the converted value (The motor rating given on the nameplate some-
times shows a larger value).

Synchronous speed- Rated speed

Rated slip frequency (Hz)= Synchronous speed x Base frequency

Refer to the parameter 00. 42 for the slip compensation control.
(XM EI Motor 1 iron loss factor 1 A | Factory default Type Setiing
LML L Motor 1 iron loss factor 2 N |Factory default| g,00
(<ML Ll Motor 1 iron loss factor 3 N |Factory default| g,00

Setting Range | 0.00~20.00% Unit 0.01%
1] Iron loss factors1~3 (03. 13~03. 15), Basically, there is no need to modify the setting.

Motor 1 magnetic saturation factor 1 AN | Factory default | Type Seting
Motor 1 magnetic saturation factor 2 AN | Factory default | Type Seting
Motor 1 magnetic saturation factor 3 N | Factory default | Type Seting
Motor 1 magnetic saturation factor 4 A | Factory default | Type Seting
Motor 1 magnetic saturation factor 5 N | Factory default | Type Seting
Setting Range| 0.0~300.0% Unit 0.1%
Motor 1 magnetic saturation expansion factor a A | Factory default | Type Seting
Motor 1 magnetic saturation expansion factor b A | Factory default | Type Seting
Motor 1 magnetic saturation expansion factor ¢ A | Factory default | Type Seting

Setting Range| 0.0~300.0% Unit 0.1%

[ Input the exciting current to generate magnetic flux inside the motor and the characteristics
of the magnetic flux generated, Performing auto=tuning while the motor is rotating (03. 04 = 2
or 3) specifies these factors automatically.







(LT Autoreset Times AN | Factory default 0

Setting Range| 0: Invalid; 1-10 reset times Unit 1

1] Auto Reset (Times and Reset interval)
Specify the auto-reset function that makes the inverter automatically attempt to reset the tripped
state and restart without issuing an alarm output (for any alarm) even if any protective function
subject to reset is activated and the inverter enters the forced-to-stop state (tripped state). If the
protective function is activated in excess of the times specified, the inverter will issue an alarm
output (for any alarm) and not attempt to autoreset the tripped state.

Listed below are the protective functions subject to auto-reset,

Protective function LED monitor displays | Protective functions name | LED monitor displays
Overcurrent Protection 0C1,0C2,0C3 | Motor overheating OH4
Overvoltage Protection OU1,0U2,0U3 | Braking resistor overheat dbH
Cooler Overheat OH1 Motor overload OL1~0OL4
Inverter internal overheat | OH3 Inverter overload OoLuU

/\ Caution

When the alarm is stopped while the retry function is selected, the motor will run after the a-
larm is automatically restarted. For this reason, it is necessary to design a responsive mach-
ine that will ensure the safety of the human body and its surroundings even if it is re-run.

An ident may be d!

Auto-reset (Reset interval time) N | Factory default| 5.0
Setting Range| 0.5~20.0(s) Unit 0.1s

(1] Specifies the reset interval time between the time when the inverter enters the tripped state and
the time when it issues the reset command to attempt to auto-reset the state. Refer to the timing
scheme diagrams below,

<Operation figure >

« In the figure below, normal operation restarts in the 4th retry.

Protective function | —| _| H -I
tripped state |
tripped state J MLI S
Reset command | | |
| 1

Frequency inverter |>
Output frequency
Auto—reset signal Try
[mTRY]
0
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+ Under the circumstance of output alarm when it is restarted for more than 3 times (04. 04=3)

Protective function | —I —I H —I
tripped state |
tripped stats| pﬂfﬁ mh aﬂh
Reset command | I |

|
The 1sttime The'mldﬁme The3rd time The 4th time
|

Frequency inverter I—‘ ! l ! !
Output frequency | | |
0

Auto—reset signal Try
[mTRY]

Alarm output
[mALM]

Time

® Auto-resetting — [nTRY] (parameter 01. 20~01.24, 01. 27 data=26)
This output signal comes ON when auto-resetting (resetting alarms automatically) is in progress.

28 Cooling fan ON-OFF control | N |Factory default 1
0: Invalid (always in operation)
1: Valid action (ON / OFF controllable)

1] To prolong the service life of the cooling fan and reduce fan noise during running, the cooling fan
stops when the temperature inside the inverter drops below a certain level while the inverter
stops. However, since frequent switching of the cooling fan shortens its service life, the cooling
fan keeps running for 10 minutes once started.

04.06 specifies whether to keep running the cooling fan al the time or to control its ON/OFF.

m ON-OFF control of fan [nFAN](parameter 01. 20~01. 24, 01. 27 data=25)

With the cooling fan ON/OFF control enabled (04. 06= 1), this output signal is ON when the cooling
fan is in operation, and OFF when it is stopped. This signal can be used to make the cooling system
of peripheral equipment inteflocked for an ON/OFF control,

Setting Range

m Acceleration/Deceleration Pattern (refer to 00.07)| N |Factorydefault| 0 |

12 Rotation direction Limitation |Factory defaultl 0

0: Invalid
Setting Range | 1: Valid Action (Reverse rotation inhibited)
2: Valid Action (Forward rotation inhibited)
) Avoids the motor from running in an unexpected rotational direction due to miss-operation of run
commands, miss-polarization of frequency commands, or other mistakes. etc.
Under vector control, some restrictions apply to the speed command. Under vector control

without speed sensor, a speed estimation error caused by a motor constant error or other errors
may slightly rotate the motor in the direction other than the specified one.
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m Deceleration mode

| N |Factorydefault|

1] Specifies the deceleration mode to be applied when a run command is turned OFF.

04. 11 Setting value Function

0 Normal deceleration

and their kinetic energy losses.)

Coast-to-stop (The inverter immediately shuts down its output, so the
1 motor stops according to the inertia of the motor and machinery (load)

Note: When reducing the reference frequency, the inverter decelerates the motor according to
the deceleration commands even if 04. 11 = 1 (Coast-to-stop). speed shall be cut accord-
ing to setting of deceleration time when frequency setting is decreased.

:?:ft::\:(a’%%o:ss )overcurrent limiting mode selection & | Factory defautt| 1
Setting Range 0: Invalid
"9 AN 4 Valid Action
Restart mode after momentary power failure Type
(restart time) (refer to 00. 14) A | Factory default | getting
Setting Range| 0.1~20.0 s Unit 0.1s
Restart mode after momentary power failure
(frequency fall rate) (refer to 00. 14) A | Factory default| 999
0.00: deceleration time selected,
Setting Range | 0.01 ~ 100.00Hz / s, 999(according to the Unit 0.01Hz/s
current limit command)
Restart mode after momentary power failure
(continuous running level) (refer to 00. 14) A | Factory default| 470
Setting Range | 440~600V Unit 1V
Restart mode after momentary power failure
Ezl:;v:ta:lgom&r;)entary power failure time) A | Factory default| ggg
) 0.0~30.0s,999 .
Setting Range (the inverter can determine automatically) Unit 0.1s

L9 Thermistor (for motor) action selection

IN |Factorydefault| 0 |

[ 04. 26 and 04. 27 specify the PTC (Positive Temperature Coefficient)/NTC (Negative Tem-
perature Coefficient) thermistor embedded in the motor. The thermistor is used to protect the

motor from overheating or output an alarm signal.



Selects the function operation mode (protection or alarm) for the PTC/NTC thermistor as shown
below.

04.26 .
Setting value Operation

0 Invalid
When the voltage sensed by PTC thermistor exceeds the detection level, motor prot-

1 ective function (alarm OH4) is triggered, causing the inverter to enter an alarm stop
state.
When the voltage sensed by the PTC thermistor exceeds the detection level, a motor

2 alarm signal is output but the inverter continues running.

You need to assign the "Motor overheat detected by thermistor” signal[mTHM] (PTC)
(parameter 01. 20~01. 24, 01. 27 data=56)

When the inverter is connected with the NTC thermistor built into the motor exclusi-

vely designed for vector control, the inverter senses the motor temperature and uses

3 the information for control, If the motor overheats and the temperature exceeds the
protection level, the inverter issues the Motor protection alarm OH4 and stops the

motor,

If04. 26 datais set to "1" or "2" (PTC thermistor), the inverter monitors the voltage sensed by PTC
thermistor and protect the motor even when any of the 2nd to 4th motors is sefected. If 04. 26 data is
set to "3" (NTC thermistor) and any of the 2nd to 4th motors is selected, the inverter does not
perform these functions.

Thermistor (for motor) action value N | Factory default| 0.35
Setting Range‘ 0.00~5.00V Unit 0.01v
(13 Thermistor (for motor) (Level)
The alarm temperature at which the overheat protection becomes activated depends on the
characteristics of the PTC thermistor, The internal resistance of the thermistor will significantly

change at the alarm temperature, The detection level (voltage) is specified based on the change
of the intemal resistance,

PTC thermistor intemal resistance

E

Rp2 == === =1 —

Ny
Rp1

» Temperature
Alarm temperature

Suppose that the internal resistance of the PTC thermistor at the alarm temperature is Rp, the detec-
tion level (voltage) Vy, is calculated by the expression below. Set the result Vy, to function param-
eter 04.27.

Vi = x 10.5 (V)

S
27000 + RP

Suppose that the internal resistance of the PTC thermistor at the alarm temperature is Rp, the detec-
tion level (voltage) Vi is calculated by the expression below. Set the result Vi, to function parame=
eter 04. 27,
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| ¥ [Factory defauit | 0

Communication link mode selection
Related 11. 98 Communication function (mode selection)

parameters

£ Using the RS485 communications link (standard/option) or allows you to issue frequency
commands and run commands from a computer or PLC at a remote location, as well as monitor
the inverter running information and the function parameter data. Use 04. 30 and 11. 98 to

specify the sources of those commands.

Command sources selectable

Command sources

Description

Sources: RS485 communications link

. Frequency command source: Specified by 00. 01/02. 30, or
Inverter itself multi-step frequency command.

Run command source: Via the keypad or digital input termin-
als selected by 00. 02

RS 485 communications link port 1 | Via the standard RJ-45 port used for connecting a keypad

RS 485 communications link port 2 | Via the terminals (SG+. SG-. SCM) on the control PCB

Command sources specified by 04. 30 (Communications link function, Mode selection)

04. 30 Setting value Frequency command Running command

0 Inverter itself (00. 01 /02. 30) Inverter itself (00. 02)

1 RS485 communications link (port 1) | Inverter itself (00. 02)

2 Inverter itself (00. 01 /02. 30) RS485 communications link (port 1)
3 RS485 communications link (port 1) | RS485 communications link (port 1)
4 RS485 communications link (port 2) | Inverter itself (00. 02)

5 RS485 communications link (port2) | RS485 communications link (port 1)
6 Inverter itself (00. 01 /02. 30) RS485 communications link (port 2)
7 RS485 communications link (port 1) | RS485 communications link (port 2)
8 RS485 communications link (port 2) | RS485 communications link (port 2)

Auxiliary Command sources specified by 11. 98 (Bus link function, Mode selection)

11. 98 Setting value Frequency command

Running command

0 Follow 04. 30 data to set

Follow 04. 30 data to set

Combination of command sources specified by 04. 30 and 11. 98

Frequency Instruction
P RS485 communi- | RS485 communi- .
Inverter itself | ctions link port 1 | cations link port 2 | Via fieldbus (option
. 04. 30=0 04. 30=1 04. 30=4 04. 30=0(1, 4)
E Inverier Raelf 11. 98=0 11. 98=0 11. 98=0 | 11. 98=1
§ RS485 communio-| 04. 30=2 04. 30=3 04. 30=5 04. 30=2(3, 5)
p|ationslinkport | 11. 98=0 11. 98=0 1. 98=0 | 11. 98=1
'E | RS485 communio-| 04. 30=6 04. 30=7 04. 30=8 04. 30=6(7, 8)
& | ations link port 2 1. 98=0 11. 98=0 11. 98=0 11. 98=1




When the terminal command [mLE] ("Enable communications link via RS485 or fieldbus") is
assigned to a digital input terminal, turning [MLE] ON makes the settings of 04. 30 and 11. 98
enabled. When [mLE] is OFF, those settings are disabled so that both frequency commands and run
commands specified from the inverter itself take control.(parameter 01.01~09 data=24)

No [mLE] assignment is functionally equivalent to the [mLE] being ON.

Cumulative running time for cooling fan | N |Factory default | —
Setting Range| 0~9999 Unit 1
(YWVM Startup Counter for Motor 1 | & [Factory defautt| —

Setting Range | For adjustment in replacement (0000 ~ FFFF (hexadecimal)

Related 04. 78 Maintenance Interval setting (M1)
parameters | 04 79 Preset Startup Count for Maintenance(M1)
04. 94 Cumulative motor run time 1

[ Counts the number of inverter startups and displays it. Check the displayed number on the main-
tenance screen of the keypad, and use it as a guide for maintenance timing for parts such as
belts. To start the counting over again, e.g. after a belt replacement, set the data to "0000",

m Cumulative motor run time 1(04. 94)

Operating the keypad can display the cumulative run time of the 1st motor. This feature is useful for
management and maintenance of the machinery. Using 04. 94 can modify the cumulative run time
to the desired value to be used as an arbitrary initial data on which the replacement timing of
machine parts or inverter is based. Specifying "0" clears the cumulative run time of the motor.

Even when a motor is driven by commercial power, not by the inverter, it is possible to count the
cumulative run time of the motor by detecting the ON/OFF state of the auxiliary contact of the
magnetic contactor for switching to the commercial power line. To enable this function, assign
[MCRUN-M1] (Commercial power driving status of motor 1, function parameter data = 72) to one of
the digital input terminals.

Note: « Data of 04. 94 is diaplayed in hexadecimal number (HEX), Operating the keypad can
check the cumulative run time of the 1st motor,
¢ Cumulative motor run time 2 through 4 can also be counted.

(Commercial power driving status of motor 2 to 4, function parameter data = 73 to 75 ) [nCRUN-M2 /
M3 / M4] (parameter data=73 / 74 / 75)

W Maintenance timer [nMNT]

1) Maintenance interval (M1) specifies the maintenance interval, When the cumulative motor run
time1)(04. 78)reaches the setting specified by 04. 78 (Maintenance interval (M1)), the inverter
outputs the maintenance timer signal 1(04. 94) reaches the specified value by maintenance setting
time (04. 78), signal [MMNT] to remind the user of the need of the maintenance of the machinery.
Setting unit is time unit of 10 hours, with the Max.setting of 9999x10 hours,

« Data setting range: 0 invalid ), 1~9999 (unit of 10 hours)

< Biannual maintenance>



Cumulative motor run time1(04 . 94)

04 .94
04.78 “a
04,7876 | _ _ a

( 8760H=year)

04 . 79=43% pd :
( 4380H=half year) I

I T » time
Maintenance timer ON ‘ ON
[MMNT]

2)( Preset startup count for maintenance (M1)) 04. 79 specifies the number of inverter startup times to
determine the next maintenance timing. When the count of the startup counter for motor 1 (04. 44)
reaches the number specified by 04. 79 (Preset startup count for maintenance (M1)), the inverter
outputs the maintenance timer signal [MMNT] to remind the user of the need of system maintenance.
Setting shal be specified in hexadecimal number. The Max. setting is the FFFF=65,535.
« Data setting range: 0000 (invalid), 0001~FFFF (displaying in hexadecimal number)
< Biannual maintenance>

Startup Count1 (04 . 94 )

04 .44
o4.79 Sa
04.79=07D0 | _ _ -
( 2000 times)
04 , 79=03E8 | :
( 1000 times)

» Startup Count

I
Maintenance time ON ‘ ON
[mMMNT]

To enable this function, assign the maintenance timer signal [nMNT] to one of the digital output
terminals (function parameter data = 84).

Note: e If the maintenance interval counter reaches the specified value, set a new value for the next
maintenance in 04. 78 and press the @key to reset the output signal and restart counting.
This function is exclusively applied to the1st motor.
« If the startup counter reaches the specified value, set a new value for the next maintenance
in 04.79 and press lhe@key to reset the output signal and restart counting.
This function is exclusively applied to the 1st motor.

Mock Alarm | & |Factory defautt] o
0: Invalid
1: Trigger a mock alarm

Setting Range

?ae,'aaﬁﬁgte,s 04. 97 Clear alarm data

L1 Causes the inverter to generate a mock alarm in order to check whether external sequences
function correctly at the time of machine setup. Setting the 04. 45 data to "1" displays mock
alarm Err on the LED monitor. k also issues alarm output (for any alarm).

(When data of function parameter 04, 45 are modified, press the =) key+Akey simultaneously.)
After the mock error happens, data of function parameter 04. 45 automatically reverts to "0", and
allowing you to reset the alarm,
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Just as data (alarm history and relevant information) of those alarms that could happen in
running the inverter, the inverter saves mock alarm data, enabling you to confirm the mock alarm

status.

To clear the mock alarm data, use 04. 97. (Accessing the 04. 97 data requires keying of@ key +

@ key simultaneously.

) 04. 97 data automatically retumns to "0" after clearing the alarm data.

A mock alarm can be issued also by simultaneous keying of@key +®on the keypad for 5

seconds or more.

2B Nondinear V/f Pattern 1 (Frequency) (refer to 00.04) Factory default Type Sefiing

| |setting Range| 0.0(canceled). 0.1~500.0Hz Unit 0.1Hz
Nondinear V/f Pattern 1 (Voltage) (refer to 00.04) Factory default | Type Setting
Setting Rangel 0~500V: AVR action (440V series) Unit 1V

UMl Nondinear V/f Pattern 2 (Frequency) (refer to 00.04) Factory default| 0.0

Setting Range| 0.0(canceled), 0.1~500.0Hz Unit 0.1Hz
[\ " =W Nondinear V/f Pattern 2 (Voltage) (refer to 00.04) Factory default| ¢
Setting Range| 0~500V: AVR action (440V series) Unit v
Jogging acceleration time (refer to 00.07) A | Factory default |Type Setting
Jogging deceleration time (refer to 00.07) A | Factory default | Type Setting
Deceleration time for forced stop (refer to 00.07) | A | Factory default | Type Sefting
Setting Range| 0.00~6000s Unit 0.01s
1st S=curve acceleration range(Leading edge)
(refer to 00.07) A | Factory default| 10
2nd S=curve acceleration range(Trailing edge)
(refer to 00.07) A | Factory default| 10
1st S=curve deceleration range(Leading edge)
(refer to 00.07) A | Factory default| 10
2nd S=curve deceleration range(Trailing edge)
(refer to 00.07) AN | Factory default| 10
Setting Range| 0~100% Unit 1%

UP / DOWN control initial frequency setting selection
(refer to 00.01)

Factory default 1

Setting Range

0: Take 0.00Hz as the initial frequency.

1: Take the final frequency command value as the initial frequency in
the last UP / DOWN control

(refer to 00.1

Frequency lower limiter action selection N | Factory default

5)

Setting Range

0: limit by 00.16 (Frequency limiter: Low) and continus to run

1: If the output frequency lowers below the one limited by 00.16

(Frequency limiter: Low), decelerate to stop the motor.
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12T I Frequency lower limiter lower action value AN |Factory default | 1.6

Setting Range Ef;?;‘mdeso‘,’,{"z?o'w (Frequency limiter, Unit 0.1Hz

£ Specifies the lower limit of frequency to be applied when the current limiter, torque limiter, anti-
regenerative control, or overload prevention control is activated. Normally, it is not necessary to
change this data.

Nondinear V/f Pattern 3 (Frequency) (referto 00.04) | Factory default | 0.0
Setting Rangel 0.0(canceled), 0.1~500,0Hz Unit 0.1Hz

[ Nondinear V/f Pattern 3 (Voltage) (refer to 00.04) Factory default 0
Setting Rangel 0~500V: AVR action (440V series) Unit 1V

Automatic energy saving operation mode selection
% G (refer to 00.37) N |Factory default | 0

0: Valid only at constant speed running

Setting Range
" 9 1: Valid in all modes

Slip compensation 1 Operating conditions selection
(refer to 00.42) Factory default 0

0: Valid in acceleration and deceleration ;valid at base frequency or above

1: Invalid in acceleration and deceleration; valid at base frequency or above
2: Valid in acceleration and deceleration; invalid at base frequency or above
3: Invalid in acceleration and deceleration; invalid at base frequency or above

Setting Range

[(\ZH:1 M Overvoltage Automatic Deceleration action selection | N | Factory default 3

ﬁ:}g}ﬁg,m 04.76 Torque Limiter : Frequency increment limit for braking

L1 Itis enables or disables the anti=regenerative control. In the inverter not equipped with a brak=
ing unit,if the regenerative energy returned exceeds the inverter's braking capability, an over=
voltage trip happens. To avoid such an overvoltage trip, enable the anti-regenerative control
and the inverter controls the output frequency to keep the braking torque around "0" in both
the deceleration and constant speed running phases.

Control mode Control process Operation Mode Feature

Torque limit | Controls the output frequ-| It is invalid during acceleration, | Quick response. Causes
control(04. 69 |ency to keep the braking | running at the constant speed, | less overvoltage trip with
=2,4) torque around "0". and deceleration. heavy impact load.

DClinkbus | Control the output freque jt is invalid during deceleration. Shorter deceleration time

ncy to lower the DC link | p; i i by making good use of
zlgztagggosntg;l bus voltage if the voltage Eoﬁ.;z?g 3;29"3 running at the the inverter's regenerative
) ' */| exceeds the limiting level. capability,

In addition, during deceleration triggered by turning the run command OFF, the antiregenerative
control increases the output frequency so that the inverter may not stop the load depending on
the load state (huge moment of inertia, for example). To avoid that, 04. 69 provides a choice of
cancellation of the anti-regenerative control to apply when three times the specified deceleration
time is elapsed, thus decelerating the motor forcibly.
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Function

04. 69
Seting valve Control mode Exboeding o lmes the Specifad one. -
0 Invalid automatic deceleration -
2 Torque limit Control Valid
3 DC link bus voltage control Valid
4 Torque limit Control Invalid
5 DC link bus voltage control Invalid

® Torque Limiter (Frequency increment limit for braking) (04. 76)Data Setting range: 0.0~500.0
(Hz).

Since increasing the output frequency too much in the torque limit control mode is dangerous, the
inverter has a torque limiter (Frequency increment limit for braking) that can be specified by 04. 76,
The torque limiter limits the inverter's output frequency to less than "Reference frequency + 04. 76
setting," But that the torque limiter activated restrains the anteregenerative control, resulting in an
overvoltage trip in some cases.Increasing the 04. 76 data improves the anti=regenerative control
capability.
Notes: » Enabling the automatic deceleration (anti-regenerative control) may automatically increase
the deceleration time
* When a braking unit is connected, disable anti-regenerative control, Automatic deceleration
control may be activated at the same time when a braking unit starts operation, which may
make the deceleration time fluctuate.
« [ the set deceleration time is too short, the DC link bus voltage of the inverter rises quickly
and consequently,the automatic deceleration may not follow the voltage rise. In such a
case, specify a longer deceleration time.

7B [/l Overload prevention control N | Factory default | 999
" 0.00 : Follow the deceleration time ;
Setting Range| ¢ tected, 0.01 ~ 100.00 Hz /s, 999(cancel)) " 001

1) Specifies the decelerating rate of the output frequency to prevent a trip from occurring due to an
overload. This control decreases the output frequency of the inverter before the inverter trips due
to a cooler overheat or inverter overload (with an alarm indication of OH1 or OLu , respectively).
It is useful for equipment such as pumps where a decrease in the output frequency leads to a
decrease in the load and it is necessary to keep the motor running even when the output
frequency drops.

04. 70 Setting value Function
0 Decelerate the motor by deceleration time 2 00. 08 or 01. 11
0.01~100.0 Decelerate the motor by deceleration rate from 0.01 to 100. (Hz/s).
999 Cancel overload prevention control.

B Overload prevention control [mOLP]( parameters of 01.20~01.24,01. 27 data=36).
This output signal comes ON when the overload prevention control is activated and the output
frequency changed. [mOLP], (Min.width of the output signal: 100ms).

Note: In equipment where a decrease in the output frequency does not lead to a decrease in the
load, the overload prevention control is of no use and should not be enabled.
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2 The inverter output current driving the motor may fluctuate due to the motor characteristics
and/or backlash in the machinery (load). Modifying the 04.80 data adjusts the controls in
order to suppress such fluctuation. However, as incorrect setting of this gain may cause
larger current fluctuation,do not modify the Factory default setting unless it is necessary.

04. 81

Light alarm selection 1 N | Factory default 0
(\Z9: ¥ Light alarm selection 2 N | Factory default 0
Setting Range| 0000~FFFF (hexadecimal) Unit 1

[0 If the inverter detects a minor abnormal state "light alarm", it can continue the current opera-
tion without tripping while displaying the "light alarm" indication L-AL on the LED monitor. In
addition to the indication L-AL, the PU LED lamp is blinking and inverter outputs the "light
alarm” signal [mL-ALM] to a digital output terminal (To use the [mL-ALM], it is necessary to
assign the signal to any of the digital output terminals by setting any of function parameters
01.20~01.24,01.27). (data=98)

Select the desired items to be regarded as a light alarm from the following table.

Code Name Description
OH1 | Cooler Overheat | Cooler temperature increased to the trip level.
An error that has occurred in peripheral equipment turned the
OH2 | Extemalalarm | gxtemal alarm signal [MTHR]
OH3 giv\garrr}gra{nlemal The temperature inside the inverter has increased abnormally.
Braking resistor Estimated temperature of the coil in the braking resistor exceeded
dbh overhnegat the allowable Igvel. 9
OL1~ | Overload of motor | Motor temperature calculated with the inverter output current
oL4 |1~4 reached the trip level.
Er8 | ons enor (COM | Rs485 between COM ports 1 and 2
ations error icati
Erp Pons 1and &) communication error between ports 1 an:
Speed mismatch or| The deviation of the automatic speed regulator (between the refere-
ErE |excessive speed |nce speed and the detected one) is out of the specified range
deviation (09.21) for the period specified by 09. 22).
oL ra‘ﬁﬁwgmilncgi d Early waming before a motor overload
OH S:r?;e ;’g:’:nmgeat Early warning before a cooler overheat trip
Itis judged that the service life of any one of the capacitors (DC link
LF | Lifetime alarm bus capacitors and electrolytic capacitors on the PCB) and cooling
fan has expired.
REF r’?: Ersesng:tggtrg(rjna- Analog frequency command was lost.
PID |PID alarm output Yaﬁ{:rl;n‘;;)g related to PID control (absolute-value alarm or deviation
m Low torque Output torque drops below the low torque detection level for the
ull | detected specified period.
pTc ;st?\g::aséo("PTC) The PTC thermistor on the motor detected a temperature.
e |Inverterlfe (Motor | The motor cumulative run time reached the specified level.
Inverter life (Numb- .
enT | orof startups) Number of startups reached the specified level.
CoF |pID feedback Wire | 1. pip feedback signal wire(s) is broken.

174






Note: With the 04. 26 data being set to "1" (PTC (The inverter immediately alarm with OH4 disp-
layed)), if the PTC thermistor is activated, the inverter does not perform light alarm proces-
sing but stops its output, regardless of theassignment of bit 11 (PTC thermistor activated)
by 04. 82 (Light Alarm Selection 2).

m Light alarm [mL-ALM] (parameters01. 20~01. 24 and 01. 27, data=98)
This output signal comes ON when a light alarm happens.

(LM T3 Pre-excitation initial value | AN | Factory default | 100
Setting Range| 100~400%(Ratio to the motor's nodoad current) Unit 1%

2 This parameter specifies the forcing function for the pre-excitation. It is used to shorten the
pre-excitation time. Basically, there is no need to modify the default setting.
A motor generates torque with magnetic flux and torque current.Lag elements of the rising
edge of magnetic flux causes a phenomenon in which enough torque is not generated at the
moment of the motor start.To obtain enough torque even at the moment of motor start,
enable to specify the pre-excitation by parameters so that magnetic flux is established before
a motor start.

[(ZHE: Ll Pre-excitation time AN | Factory default | 0.00
Setting Range| 0.00(Invalid), 0.01~30.00s Unit 0.01s

L1 Specifies the pre=excitation time before starting operation, When a run command is inputted,
the pre-excitation starts. After the pre-excitation time specified by 04. 85 has elapsed, the
inverter judges magnetic flux to have been established and starts acceleration, Specify 04. 85
data so that enough time is secured for establishing magnetic flux. The appropriate value for
04. 85 data depends on the motor capacity, Use the default setting value of the parameter
04.13,

Motor Speed
Magnetic FquT
04. 79 Pre-excitation Time "
[mFWD]T ON

u Pre-excitation [nEXITE] (parameters 01.01~01.09, data = 32)

Turning this input signal [MEXITE]ON starts pre-excitation. After the delay time for establishing
magnetic flux has elapsed, a run command is inputted. Inputting the run command terminates
pre-excitation and starts acceleration. Use an external sequence to control the time for establish-
ing magnetic flux.

Motor Speed
Magnetic Flux T
Pre-excitation "
[mEXITE]T ON
[mMFWD] T ON
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Note: Under V/f control (including auto torque boost and torque vector), pre=excitation is disabled,
so use DC braking or hold the starting frequency instead.

A transient phenomenon, which may occur when the amount of mechanical loss is small,
may rotate the motor during pre-excitation. If a motor rotation during pre-excitation is not
allowed in your system, install a mechanical brake or other mechanism to stop the motor.

A Warning

Even if the motor stops due to pre=excitation, voltage is output to inverter's output terminals U, V,
and W,

Otherwise, an electric shock can occur!

For Manufacturer to use | N | Factory default 0
Setting Range | 0~2

For Manufacturer to use l A | Factory default | 25.0
Setting Rangel 25.0~500.0Hz Unit 0.1Hz

For Manufacturer to use | AN | Factory default 0
Setting Range | 0~3; 999

For Manufacturer to use N | Factory default

For Manufacturer to use N | Factory default

Setting Range | 0, 1

[L) Function Parameters 04. 86~04. 90 appear on the LED monitor, but they are reserved for
particular manufacturers, Unless otherwise specified, do not access them,

PID Feedback Wire Break Detection N | Factory default 0
Setting Range | 0.0(Invalid alarm detection); 0.1~60.0s Unit 0.1s

(1) Using the terminal ACI (current input) for PID feedback signal enables wire break detection and
alarm (CoF) issuance. 04. 91 specifies whether the wire break detection is enabled, or the dura-
tion of detection. (The inverter judges an input current to the terminal ACI (below 2mA as a wire
break.)

(Bl Continuity of Running (P) (refer to 00. 14) | A | Factory default | 999
- Setting Rangel 0.000~10.000 times; 999 Unit 0,001
ULAE: X Continuity of Running (1) (refer to 00. 14) l N | Factory default | 999
Setting Rangel 0.010~10.000s; 999 Unit 0.001s
UM Cumulative motor run time 1 (refer to 04. 44) Factory default —
_ 0~9999 The cumulative run time can be mo= .
Setting Range| gified or reset(resettable). (10 hours as a unit) Unit 1
DC braking characteristics selection
m (Braking response mode) (refer to 00. 20~00. 22) A | Factory default 1
. 0: Slow response
Setting Range 1: Quick response
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TN Stop key Priority/ Start Check function [ & | Factory defaut| o
0: STOP key priority is invalid, Start Check function is valid

1: STOP key priority is valid, Start Check function is valid

2: STOP key priority is invalid, Start Check function is invalid
3: STOP key priority is valid, Start Check function is invalid

Setting Range

[0 The precedence function and effectiveness/voidness of the running command during power up
of the combined§=)key can be selected.

W STOP Key Priority Function

Even t Even when run commands are entered from the digital input terminals or via the RS485
communications link (link operation), pressing the@key forces the inverter to decelerate and stop
the motor. After that, Eré appears on the LED monitor.

W Start check function

For safety, this function checks whether any run command has been turned ON or not in each of the
following situations. If one has been turned ON, the inverter does not start up but displays alarm
code Er6 on the LED monitor.

*When the power to the inverter is turned ON.

*When the@key is pressed to release an alarm status or when the digital input terminal command
[mRST] ("Reset alarm") is turned ON,

*When the run command source is switched by a digital input terminal command such as[mLE]
"Enable communications link via RS485 " or [mLOC] "Select local (keypad) operation”,

04. 9 Clear alarm data | N | Factory default | 0
0: Invalid
1: Setting "1" clears alarm data and then returns to "0",

saelrgtmegters 04. 45 Mock Alarm

Setting Range

[ Clears alarm data (alarm history and relevant information) stored in the inverter.
To clear alarm data, simultaneous keying of &)+ keys is required.

Protection/Maintenance Function
LR LN (Vode selection)(refer to 00. 26 and 04. 42) | 7Y | Factory default | 0057H

Setting Range| Unit 1

L) Specifies whether to enable or disable automatic lowering of carrier frequency, input phase loss
protection,output phase loss protection, judgment threshold on the life of DC link bus
capacitor,judgment on the life of DC link bus capacitor, DC fan lock detection, braking transis
torerror detection, and IP20/IP40 switching, in combination .

Automatic lowering of carrier frequency (bit 0) (Under V/f control only)

This function should be used for important machinery that requires keeping the inverter running.
Even if a cooler overheat or overload happens due to excessive load, abnormal surrounding
temperature, or cooling system failure, enabling this function lowers the carrier frequency to avoid
tripping (OH1.0OH3.0LU). Note that enabling this function results in increased motor noise.

Input Phase Loss Protection (Lin) (bit 1)

Upon detection of an excessive stress inflicted on the apparatus connected to the main circuit due to
phase loss or line<to-line voltage unbalance in the three=phase power supplied to the inverter, this
feature stops the inverter and displays an alarm Lin is displayed.

178



Note: In configurations where only a light load is driven or a DC reactor is connected, phase
loss or line-to-line voltage unbalance may not be detected because of the relatively small
stress on the apparatus connected to the main circuit.

Output Phase Loss Protection action (OPL: Output Phase Loss) (bit 2)
Upon detection of phase loss in the output while the inverter is running, this feature stops the
inverter and displays an alarm OPL.

Note: Where a magnetic contactor is installed in the inverter output circuit, if the magnetic
contactor goes OFF during operation, all the phases will be lost. In such a case, this
protection feature does not work.

To set data of function parameter 04. 98, assign the setting of each function to each bit of binary
and then set the data in the form of hexadecimal number.Refer to the assignment of each function
to each bit and a conversion example below.

Bit Function Bit Data=0 Bit Data=1 Factory default
BitO ;3:;;';';5;@"'5' frequency | aiig Valid 1: Valid
Bit 1 | Detect input phase loss Continue to run Enter alarm processing [1: Alarm
Bit 2 | Detect input phase loss Continue to run Enter alarm processing |1: Alarm
Bit6 | Reserved Reserved Reserved 0
Bit 7 | Reserved Reserved Reserved 0

An example of conversion from binary to decimal (for the number configured by the factory
default setting shown above)

Decimal = Digit 7x2”+ Digit 6x2°-+ Digit 5x2°+ Digit 4x2*+ Digit 3x23+ Digit 2x22+ Digit 1x2"
-+ Digit 0x2°
= Digit 7x128+Digit 6x64 -+ Digit 5x32+ Digit 4x16+Digit 3x8+Digit 2x4-+Digit 1x2
+Digit 0x1
= 0%x128+0%x64-+0x32+1x16+0x8+1x441x2+1x1
=16+4+2+1
=23 (eg.: Factory default)

i.e. hexadecimal value is 17H.
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Switch Parameters

Parameter Object of
Name parameter|
1st Motor| 2nd Motor| 3rd Motor| 4th Motor | switching

Motor rated current 03.03 | 05. 17 06. 17 07.17

Motor auto-tuning 03.04 | 05. 18 06.18 | 07.18

Motor no-load current 03.06 | 05. 20 06. 20 07. 20

Motor %R1 03.07 | 05. 21 06. 21 07. 21

Motor %X 03.08 | 05. 22 06. 22 07.22

Motor Slip compensation gain for (driving) | 03.09 | 05.23 | 06.23 | 07.23 O
Motor slip compensation response time 03.10 | 05.24 | 06.24 | 07.24 @)
Motor slip compensation gain for (braking) | 03.11 | 05.25 | 06.25 | 07.25 O
Motor rated slip frequency 03.12 | 05.26 | 06.26 | 07.26

Motor iron loss factor 1 03.13 | 05. 27 06. 27 07.27

Motor iron loss factor 2 03.14 | 05. 28 06. 28 07.28

Motor iron loss factor 3 03.15 | 05. 29 06. 29 07. 29

Motor magnetic saturation factor 1 03.16 | 05. 30 06. 30 07.30

Motor magnetic saturation factor 2 03.17 | 05. 31 06. 31 07. 31

Motor magnetic saturation factor 3 03.18 | 05. 32 06. 32 07. 32

Motor magnetic saturation factor 4 03.19 | 05. 33 06. 33 07. 33

Motor magnetic saturation factor 5 03.20 | 05. 34 06. 34 07. 34

Motor magnetic saturation expansion factora| 03. 21 05. 35 06. 35 07.35

Motor magnetic saturation expansion factorb| 03.22 | 05. 36 06. 36 07. 36

Motor magnetic saturation expansion factorc| 03.23 | 05. 37 06. 37 07.37

Slip Compensation (Operating conditions) | 04. 68 | 05. 40 06. 40 07. 40 O
Output Current Fluctuation Damping Gain | 04.80 | 05. 41 06. 41 07. 41 O
Speed control (speed command filter) 09. 01 05. 43 06. 43 07.43 O
Speed control (speed detection filter) 09.02 | 05. 44 06. 44 07. 44 O
Speed control P term (gain) 09.03 | 05. 45 06. 45 07. 45 @)
Speed control | item (integral time ) 09.04 | 05. 46 06. 46 07. 46 O
Speed control output filter 09.06 | 05.48 | 06.48 | 07.48 @)
Speed control(notch filter resonance

frequency) 09.07 | 05. 49 06. 49 07.49

Speed control (notch filter attenuation level)| 09.08 | 05. 50 06. 50 07.50

For Manufacturer to use 09. 51 09. 52 09. 53 09. 54
Cumulative Motor run time 04.94 | 05. 51 06. 51 07. 51

Startup Counter 04.44 | 05. 52 06. 52 07. 52

Motor % X correction factor 1 03.53 | 05. 53 06. 53 07. 53

Motor % X correction factor 2 03.54 | 05. 54 06. 54 07. 54

Motor torque current under vector control 03.55 | 05. 55 06. 55 07. 55

M)?]ttonr) | induced voltage factor under vector 03.56 | 05. 56 06. 56 07. 56

For Manufacturer to use 03.57 | 05. 57 06. 57 07.57
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Function Codes Unavailable for the 2nd to 4th Motors

Operation in 2nd
Contents Paramefer to 4th motors

Nondinear V/f pattern 04. 50~04. 53,04. 65, 04. 66 | Invalid
Starting frequency 1 (Holding time) 00. 24 Invalid
Stop frequency (Holding time) 00. 39 Invalid
Overload early warning/Current detection |01. 34,01. 35 Invalid
Droop control 04, 28 Invalid
UP/DOWN control(Initial frequency setting) |04. 61 mﬂ;}g“ ,.?z';‘ tal

08. 01~08. 06,08. 08~08. 13,

08. 15~08. 19 )
PID control 08. 56~08. 62,01. 40,01. 41, Invalid

04. 91
Dew condensation prevention 08. 21,00. 21,00. 22 Invalid
Brake signal 08. 68~08. 72,08. 95, 08. 96 |Invalid
Current limiter 00. 43,00. 44 Invalid
Rotational direction limitation 04. 08 Invalid
Pre-excitation 04. 84,04. 85 Invalid
Maintenance Interval/ Preset Startup )
Count for Maintenance 04.78,04. 79 Invalid
NTC thermistor 04. 26,04. 27 Invalid

B ASR Switching Time (09. 25) data setting range: 0.000~1,000(s)

Parameter switching is possible even during operation. For example, speed control P(Gain) and |
(Integral time) listed in "Switch Parameters" table can be switched.

Switching these parameters during operation may cause an abruptchange of torque and result in
a mechanical shock, depending on the driving condition of the load.

To reduce such a mechanical shock, the inverter decreases the abrupt torque change using the
ramp function of ASR Switching Time(09. 25).

08 Application Function 1 Parameters

08. O PID control action Factory default 0
0: Invalid

1: PID output is normal characteristics, Process control

2: PID output is inverse characteristics, Process control

3: Speed control (Dancer control)

Setting Range

L) PID control, Under PID control, the inverter detects the state of a control target object with a
sensor or the similar device and compares it with the commanded value, If there is any deviation
between them, the PID control operates so as to minimize it.That is, it is a closed loop feedback
system that matches controlled variable (feedback amount).

The PID control expands the application area of the inverter to the process control (e.g., flow
control, pressure control, and temperature control) and the speed control (e.g., dancer control),

If PID control is enabled (08. 01=1~3). the frequency control of the inverter is switched from the
drive frequency command generator block to the PID command generator block,
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< PID dancer control block diagram>

e —
ake-up
Fixed roll ‘
i
Rotation speed control

Referce position Position data
ex. OV~10V

Potentiometer ect.

The inverter controls the line speed with
reference to the dancer roll position

Speed command
(primary command )

Frequency
command

Using this parameter enables switching between normal and inverse operations against the PID
control output, so you can specify an increase/decrease of the motor rotating speed to the difference
or error component ( between the commanded (input) and feedback amounts), making it possible to
apply the inverter to air conditioners.

Moreover, the terminal command ( [mIVS]) can also switch operation between normal and inverse.
For details about the switching of normal/inverse operation, refer to the description of Switch
normal/inverse operation , refer to Parameter 01. 01~01. 09 [mIVS](data=21)

(TP PID control command Factory default| 0 |
1) Select the mode to set the command values for PID control.
08. 02 .
Setting value Functions
0 Specify the PID command using the (A) /(%) keys on the keypad.

PID command 1 (Analog input: terminals AVI, ACI, AUI)

Voltage input to the terminal AVl (DC0O~+10V, PID100% command/DC+10V)
Current input to the terminal ACI (DC4~20mA, PID100% command/DC20mA)
Voltage input to the terminal AUI (DCO~+10V, PID100% command/DC+10V)

PID Terminal command according to UP/DOWN command

Using the UP or DOWN command in conjunction with PID display coefficients

3 (specified by 01. 40 and 01. 41) with which the command value is transformed
to virtual physical value etc., you can specify 0 to 100% of the PID command
(£100% for PID dancer control).

Command via communications link

4 Communication code (site: 0EODH): sending the transmission data 20000d is
equal to 100% of PID command.
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[ 1] PID command with the @/@ keys on the keypad (08. 02=0(factory default))

Using the@®)/ (W keys on the keypad in conjunction with PID display coefficients (specified by

01. 40and 01. 41), you can specify 0 to 100% of the PID process command (+100% of the PID
dancer position command) in an easy-to-understand converted command format.

[ 2] PID command by analog inputs (08. 02=1)

When any analog input (voltage input to terminals AVI and AUI, or current input to terminal ACI)
for PID command 1 (08. 02 = 1) is used, it is possible to arbitrary specify the PID command by
multiplying the gain and adding the bias. The polarity can be selected and the filter time constant
and offset can be adjusted. In addition to 08. 02 setting, it is necessary to select PID command 1
for analog input (specified by any of 01. 61~01. 63). For details, refer to the descriptions of

01. 61~01. 63.

Adjustable elements of PID command

X Input Input range : Bias : : Gain : Polarity Filter | Compe-

erminal Bias | Base point| Bias [Base point|Selection|  time nsation
AVl |0~+10V,-10~+10V 02.32| 02.34 | 02.35 | 02.33 02. 31
ACI |4~20mA 02.51 02.52 |02.37| 02.39 | — 02. 38 02. 36
AUl |0~+10V,-10~+10V 02.42| 02.44 | 02.45 | 02.43 02. 41

m Compensation (02. 31,02. 36,02. 41)
Configures an offset for an analog voltage/current input. The offset also applies to signals sent from
the external equipment.

m Filtering Time constant (02. 33, 02. 38, 02. 43)

Provide the filter time constants for the voltage and current of the analog input. Choose appropriate
values for the time constants considering the response speed of the machinery system, as large
time constants slow down the response. If the input voltage fluctuates because of noise, specify
large time constants.

m Polarity Selection (02. 35, 02. 45)
Specifies the input range for analog input voltage.

02. 35,02. 45 Setting value Terminal input specifications
0 —-10~+10V
1 0~+10V (negative value of voltage is regarded as 0V)

Note: negative voltage input signal is only supported in 18.5kW and above power range!

® Gain and bias

PID command
A

s et N

Gain
02 .32
02 .37
02 .42

Bias

» Analog input
0 Baisbase  Gain base 100 %

point point
02.52 02 .34
02 .39
02 .44
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eg. The graphics of 0~100% set at 1~5V from terminal AVI

Process command
A

100%
Gain (02 . 32 ) = 100 %
Gain base point (02 .34 ) = 50%
Bias (02.51)= 0%
Bais base point( 02.52 )= 10%
0% » Input at termianl AVI
o 1v 5v 10V

[ 3 ] PID command with UP/DOWN control (08. 02=3)

When the UP/DOWN control is selected as a PID command, turning the terminal command
[mUP] or [nDOWN] ON causes the PID command to change within the range from 0 to
100%.The PID command can be specified in mnemonic physical quantities with the PID display
coefficients.

To select the UP/DOWN control as a PID command, the [mUP] and [nDOWN] should be
should be assigned to the digital input terminals. (01. 01 to 01. 09, data =17, 18)

[mUP] |[mDOWN] .
data—17 | data—17 Function
OFF OFF Retain PID command value.
ON OFF Increase PID command value at a rate between 0.1%/0.1s and 1%/0.1s.
OFF ON Decrease PID command value at a rate between 0.1%/0.1s and 1%/0.1s.
ON ON Retain PID command value.

Note: The inverter internally holds the PID command value set by the UP/DOWN control and
applies the held value at the next restart (including powering ON).

[4 ] PID command via communications link (08. 02=4)

Communication code(site: 0EODH): The transmission data of 20000 (decimal) is equal to 100%
(maximum frequency) of the PID command.

Note: Other than the remote command selection by 08. 02, the multi-frequency 4, 8 or 12
(specified by 02. 08, 02. 12 or 02. 16, respectively) specified by terminal commands
[mSS4] and [mSS8] can also be selected as a preset value for the PID command. Calcu-
late the setting data of the PID command using the expression below.

Preset multi-frequency <
Max. output fregency

PID command data(%)= 100

In dancer control (08. 01 = 3), the setting from the keypad interlocks with data of 08. 57
(PID control: Dancer reference position), and is saved as function code data.

Selecting Feedback Terminals

For feedback control, determine the connection terminal according to the type of the sensor
output.

« If the sensor is a current output type, use the current input terminal ACI of the inverter.

« If the sensor is a voltage output type, use the voltage input terminal AUI of the inverter, or
switch over the terminal AVI to the voltage input terminal and use it.

For details, refer to parameters 01. 61,01. 62,01. 63.

186



PID display coefficient and monitoring

To monitor the PID command and its feedback value, set the display coefficient to convert the
values into easy-to-understand mnemonic physical quantities, such as temperature.

For details, refer to function Parameters 01. 40, 01. 41 on display coefficients, and to 01. 43 on
monitoring.

[ PID control P term (gain) N | Factory default| 0.100
Setting Range | 0.000~30.000 times Unit 0.001
(1] Specifies the gain for the PID processor.

P(Proportional) action

An operation in which the MV (manipulated value: output frequency) is proportional to the deviation
is called P action, which outputs the MV in proportion to deviation. However, the MV alone cannot
eliminate deviation.

Gain is data that determines the system response level against the deviation in P action. An
increase in gain speeds up response, but an excessive gain may oscillate the inverter output. A
decrease in gain delays response, but it stabilizes the inverter output.

Deviation |
: Time
o
MV (manipulated value)
Time
AR PID control | item (integral time) N |Factory default| 0.5
Setting Range g?&%% (0.0 means integral term Unit 0As

[ Specifies the integral time for the PID processor.

I (Integral) action

An operation in which the change rate of the MV (manipulated value: output frequency) is propor-
tional to the integral value of deviation is called | action, which outputs the MV that integrates the
deviation. Therefore, | action is effective in bringing the feedback amount close to the commanded
value, For the system whose deviation rapidly changes, however, this action cannot make it react
quickly.

The effectiveness of | action is expressed by integral time as parameter, that is 08. 04 data, The
longer the integral time, the slower the response. The reaction to the external disturbance also
becomes slow. The shorter the integral time, the faster the response, Setting too short integral time,
however, makes the inverter output tend to oscillate against the external disturbance,

A
Deviation [
) : Time
|
MV (manipulated value) /
|
Time
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MU PID control item D (differential time) N | Factory default| 0.00

0.00~600.00s (0.0 means differential term
is invalid )

Setting Range Unit 0.01s

[ Specifies the differential time for the PID processor.

D (Differential) Action

An operation in which the MV (manipulated value: output frequency) is proportional to the differ-
ential value of the deviation is called D action, which outputs the MV that differentiates the devia-
tion. D action makes the inverter quickly react to a rapid change of deviation.

The effectiveness of D action is expressed by differential time as parameter, that is 08. 05 data.
Setting a long differential time will quickly suppress oscillation caused by P action when a devia-
tion occurs. Too long differential time makes the inverter output oscillation more. Setting short
differential time will weakens the suppression effect when the deviation happens.

Deviation |

Time

MV (manipulated value)

Time

The combined uses of P, |, and D actions are described below.

(1) PI Control

Pl control, which is a combination of P and | actions, is generally used to minimize the remaining
deviation caused by P action. Pl control always acts to minimize the deviation even if a com-
manded value changes or external disturbance steadily occurs. However, the longer the integral
time, the slower the system response to quick-changed control. P action can be used alone for
loads with very large part of integral components.

(2) PD Control

In PD control, the moment that a deviation occurs, the control rapidly generates greater MV
(manipulated value) than that generated by D action alone, to suppress the deviation increase,
When the deviation becomes small, the behavior of P action becomes small. A load including the
integral component in the controlled system may oscillate due to the action of the integral com-
ponent if P action alone is applied. In such a case, use PD control to reduce the oscillation
caused by P action, for keeping the system stable. That is, PD control is applied to a system that
does not contain any damping actions in its process.

(3) PID Control

PID control is implemented by combining P action with the deviation suppression of | action and
the oscillation suppression of D action. PID control features minimal control deviation, high preci-
sion and high stability. In particular, PID control is effective to a system that has a long response
time to the occurrence of deviation.

Follow the procedure below to set data to PID control function parameters,

It is highly recommended that you adjust the PID control value while monitoring the system
response waveform with an oscilloscope or equivalent. Repeat the following procedure to deter-
mine the optimal solution for each system.

* Increase the data of 08. 03 (PID control P (Gain)) within the range where the feedback signal
does not oscillate,

« Decrease the data of 08. 04 (PID control | (Integral time)) within the range where the feedback
signal does not oscillate.

« Increase the data of 08. 05 (PID control D (Differential time)) within the range where the feed-
back signal does not oscillate.
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Refining the system response waveforms is shown below.
1) Suppressing overshoot
Increase the data of 08. 04 (Integral time) and decrease that of 08. 05 (Differential time).

r Controlled
Y Natural

2) Quick stabilizing (moderate overshoot allowable)
Decrease the data of 08. 03 (Gain) and increase that of 08. 05 (Differential time).

Controlled
Response |- = == i

L Natural

» Time

» Time

3) Suppressing oscillation whose period is longer than the integral time specified by 08. 04,
Increase the data of 08. 04 (Integral time).
l» Controlled

o

4) Suppressing oscillation whose period is approximately the same as the time specified by 08. 05
(Differential time)

Decrease the data of 08. 05 (Differential time).

Decrease the data of 08. 03 (Gain), if the oscillation cannot be suppressed even though the differen-
tial time is set at Os.

r Controlled
Response |- — - /o
YN&NF&'
» Time

(ML PID control feedback signal filter A |Factory default| 0,5

Setting Range | 0,0~900.0s Unit 0.1s

(1] Set filtering time as constant against feedback signal of PID control. (With stable PID control
role. However, it is set too large, the response will be slow.)

Note: when tension is in control, in case of needing detailed setting of constant of filtering
time, please use analog input filtering time (02. 33, 02. 38 and 02. 43).

Response

» Time
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LG PID control:Pressurization starting frequency | A |Factory default| 0.0
Setting Range | 0.0(Invalid), 1.0~500.0(Hz) Unit 0.1Hz
ML PID control Pressurizing time | AN |Factory default| 0
Setting Range | 0~60s Unit 1s
Related 08. 15(Control Stop frequency for slow flowrate)
parameters 08. 16(Control Slow flowrate level stop latency)

08. 17(Control starting frequency)

1) Pressurization before slow flowrate stopping (08. 08 and 08. 09)

Specifying 08. 08 (Pressurization starting frequency) and 08. 09 (Pressurizing time) enables
pressurization control when the frequency drops below the level specified by 08. 15 (Stop
frequency for slow flowrate) for the period specified by 08. 16. During the pressurization, the
PID control is in the hold state.

This function prolongs the stopping time of equipment with a bladder tank by pressurizing
immediately before the frequency drops below the level at which the inverter stops the motor,
thus enabling energy saving operation. Because the pressurization starting frequency (08.
08) can be specified with a parameter, pressurization setting suitable for the equipment is

possible.
For the pressurization control, see the chart below.
Outputfrequency 08 . 08 : Pressurization starting frequency
Starting freq ey | e L Y
PID output (MV) 08. 16: Slow flowrate |gg, 09,
Starting frequency level stop mmyL Pressurizing timp
L0817 L e e e - = e i
Stop frequency for
slowfowrate (08.15) | _ _ _ /o .
Hokd
Run command f ON
Signal for slow flowrate T
[mPID-STP] .

Slow flowrate stopping function (08. 15~08. 17)

Parameter 08. 15~08. 17 configure the slow flowrate stopping function in pump control, a func-
tion that stops the inverter when the discharge pressure rises, causing the volume of water to de=
crease,

When the discharge pressure has increased, decreasing the reference frequency (output of the
PID processor) below the stop frequency for slow flowrate level (08. 15) for the period of slow
flowrate level stop latency (08. 16), the inverter decelerates to stop, while PID control itself
continues to operate. When the discharge pressure decreases, increasing the reference
frequency (output of the PID processor) above the starting frequency (08. 17), the inverter
resumes operation.

u PID control (Stop frequency for slow flowrate)( 08. 15) data setting range: 0.0 (Invalid),
1.0~500.0(Hz)
Specifies the frequency which triggers slow flowrate stop of inverter.

= PID control (Slow flowrate level stop latency) (08. 16) data setting range:0~60(s)
Specifies the period from when the PID output drops below the frequency specified by 08. 15
until the inverter starts deceleration to stop.
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B PID control (Starting frequency) (08. 17) data setting range: 0.0~500.0(Hz)

Specifies the starting frequency. Set 08. 17 to a frequency higher than the stop frequency for
slow flowrate (08. 15). If the specified starting frequency is lower than the stop frequency for slow
flowrate, the latter stop frequency is ignored; the slow flowrate stopping function is triggered
when the output of the PID processor drops below the specified starting frequency.

B Assignment of [mPID=STP] ("Motor stopped due to slow flowrate under PID control")
(parameter 01.20~01.24, 01.27 data=44)
Assigning the digital output signal [mPID-STP] to any of the programmable, output terminals with
any of 01. 20 to 01. 24 and 01.27 (data=44) enables the signal to output when the inverter stops
due to the slow flowrate stopping function under PID control.

For the slow flowrate stopping function, see the chart below.

Output frequency
Preset acceleration time, \m deceleration time
Starting frequen G { -
Slow flowrate level ncreases
PID output (MV) stop latency(08. 16)
re decreases
Starting frequency |( 08 . 17 )

Stop frequency for
slow flowrate(08. 15)

Feedback value
Pressure inside pipe
command(SV) | /
— Pressure starts decreasing
when the faucet is opened. mume;eam
Run command ? ON ’
Signal for slow flowrate T -
[MPID-STP) 4* -
| A |Factory default | 200

DAL [ PID control anti- integral windup level
Setting Range | 0~200%

Unit 1%

1) Suppresses overshoot in control with the PID processor. As long as the deviation between
the feedback and the PID command is beyond the preset range, the integrator holds its value
and does not perform integration operation.

In this range,integration
does not take place

PID Feedback (PV)
A
08.10 ~
PID command (SV)
w.10/)

In this range,integration
takes place,

In this range,integration
does not take place
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m PID control Select alarm output

| 4 |Factory default|

[0 The inverter can output two types of alarm signals (absolute-value and deviation alarms)
associated with PID control if the digital output signal [mPID-ALM]is assigned to any of the
programmable, output terminals with any of 01. 20to 01. 24 and 01. 27 (data = 42),

This parameter specifies the alarm output types, one of the following alarms available,

Seting value s Description
[mPID-ALM] is ON , When PV<AL or AH<PV
0 Absolute-value alarm , PID
Feedback
PID control [Lower  PID control ([Upper (PV)
level alarm (AL)] level alarm (AH)]
(08.13) (08.12)
1 Absolute-value alarm (with Hold ) | Same as above (with Hokd )
2 Absolute-value alarm (with Latch) | Same as above (with Latch)
3 e yalue alarm(with Hold | same as above (with Hold and Latch)
[mPID-ALM] is ON, when PV-<SV-AL or SV+AH<PV
PID control [Lower  PID control {Up r
level alarm (AL)] level alarm (AH)]
4 Deviation alarm (08-13) jp (0812
le
| ID
; ” Feedback
PID command value(SV) (PV)
5 deviation alarm(with Hold) Same as above (with Hold )
6 deviation alarm(with Latch) Same as above (with Latch)
7 d '”‘a‘)*’" alarm (with Hold nand | same as above (with Hold and Latch)

Hold: During the power-on sequence, the alarm output is kept OFF (disabled) even when the
monitored quantity is within the alarm range. Once it goes out of the alarm range, and
comes into the alarm range again, the alarm is enabled.

Latch: Once the monitored quantity comes into the alarm range and the alarm is turned ON, the
alarm will remain ON even if it goes out of the alarm range. To release the latch, perform a
reset by using the@key or turning the terminal command [mMRST]. Resetting can be done
by the same way as resetting an alarm.

(5% P PID control Upper level alarm (AH) A | Factory default | 100
[ SR EN PID control Lower level alarm (AL) N |Factory default| 0
Setting Rangel —=100%~100% Unit 1%

11 Specifies the upper limit of the alarm (AH) and lower limit of the alarm (AL) in percentage (%)

of the feedback amount,

Note: The value displayed (%) is the ratio of the upperflower limit to the full scale (10V or 20 mA)
of the feedback amount (in the case of a gain of 100%).

Upper level alarm (AH) and lower level alarm (AL) also apply to the following alarms:
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= Dew Condensation Prevention (Duty) (08. 21)

The magnitude of the DC power applied to the motor is the same as the setting of 00. 21 (DC brak-
ing 1, Braking level) and its duration of each interval is the same as the setting of 00. 22 (DC braking
1, Braking time). Interval T is determined so that the ratio of the duration of the DC power to T is the
value (Duty) set for 08. 21.

DC braking (time)(00. 22)

Duty for condensation prevention(08. 21)= T x 100%
) T 1
€ ”
' DC braking (time) |
L 00.22) !
L N "
y—'DC Applied DC Applied | T Dg:otgz::kw;l; ()braklng level)
Condensation Prevention Cycle
" Commercial Power Switching Sequence
. (refer to 01. 01~01. 09) Factory default | ¢
St 0: Keep inverter operation (Stop due to alarm)
etting Range 1: Automatically switch to commercial-power operation
(BT PID control speed command filter l AN | Factory default | 0.10
Setting Rangel 0.00~5.00s Unit 0.01s
PID control Dancer reference position | AN | Factory default 0
Setting Range | -100~0~100% Unit 1%

1) Specifies the dancer reference position in the range of =100% to +100% for dancer control, If
08. 02 =0 (keypad), this function parameter is enabled as the dancer reference position. It is
also possible to modify the PID command with the (=) /(&) keys. If it is modified, the new com=
mand value is saved as 08. 57 data.

PID control Detection width of dancer position
AU I deviation W | Factory default 0

Seting Ra 0: invalid PID constant switching Unit 1%
ef nge o
g 1~100%: Manual set value

[ Specifies the bandwidth in the range of 1 to 100%. Specifying "0" does not switch PID
constants.

The moment the feedback value of dancer roll position comes into the range of "the dancer refer=
ence position +detection width of dancer position deviation (08. 58)", the inverter switches PID
constants from the combination of 08. 03, 08. 04 and 08. 05 to that of 08. 59, 08. 60 and 08. 61,
respectively in its PID processor, Giving a boost to the system response by raising the P gain
may improve the system performance in the dancer roll positioning accuracy.

(S PID control P term (gain) 2 (refer to 08. 03~08. 05)| A | Factory default | 0.100
Setting Range | 0.000~30.000 times Unit 0.001
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PID control I item (integral time) 2
(refer to 08. 03~08. 05) A |Factory default | 0.00
| |setting Range| 0.00~3600.0s Unit 0.1s
PID control item D (differential time) 2
(refer to 08. 03~08. 05) A | Factory dofeukt | 0.00
Setting Range | 0,00~600.00s Unit 0.01s

2 Descriptions for 08. 59, 08. 60, and 08. 61 are the same as those of PID control P (Gain)

(08. 03), I(Integral time) (08. 04), and D(Differential time) (08. 05), respectively.

UMY PID control block selection

Factory default

0

0~3

Bit 0: PID output polarity; 0 = plus(add); 1 = minus(subtract)

Setting Range "gjt 1. Select compensation factor for PID output

to maximum frequency)

0 = Ratio (relative to the main setting) 1 = Speed command (relative

[ 08. 62 allows you to select either adding or subtracting the PID dancer processor output to or
from the primary speed command. Also, it allows you to select either controlling the PID
dancer processor output by the ratio (%) against the primary speed command or compensat-
ing the primary speed command by the absolute value (Hz).

08.62 Data Control function
10 Decimal | Bit1 | Bit0 | Control value type | Operation for the primary speed command
0 0 0 Absolute value (Hz) Addition
1 0 1 Absolute value (Hz) Subtraction
2 1 0 | Ratio (%) Addition
3 1 1 Ratio (%) Subtraction
Brake signal Brake-OFF current | A | Factory default | 100
- Setting Rangel 0~300% Unit
[\ ;M-I Brake signal Brake-OFF frequency/speed | A | Factory default | 1,0
- Setting Range| 0.0~25.0Hz Unit 0.1Hz
18y { Il Brake signal Brake-OFF timer | N | Factory default 1.0
Setting Range | 0.0~5.0s Unit 0.1s
1.9y 4 B Brake signal Brake-ON frequency/speed I AN | Factory default | 1.0
- Setting Rangel 0.0~25.0Hz Unit 0.1Hz
(T2 5rake signal Brake-ON timer [ ¥ |Factory defaut| 1.0
Setting Range | 0,0~5.0s Unit 0.1s
Brake signal Brake-OFF torque | & | Factory defautt | 100
Setting Range| 0~300% Unit 1%
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8T Brake signal Speed condition selection | 4 | Factory default | 0
0~31

Bit 0: Criterion speed for brake-ON

(0: speed detection value 1: reference speed)

Bit 1: Reserved

Bit 2: Response for brake=OFF current

(0: Slow response 1: Quick response )

Bit 3: Criterion frequency for brake-ON

(0: Stop frequency 1: Brake-ON frequency )

Bit4: Output condition of brake signal(0: operation command OFF
is invalid, Independent of a run command ON/OFF)

Setting Range

These function parameters are for the brake releasing/turning-on signals of vertical carrier
machines.

It is possible to set the conditions of the brake releasing/turning-on signals (current, frequency or
torque) so that a hoisted load does not fall down at the start or stop of the operation, or so that
the load applied to the brake is reduced.

m Brake signal [nBRKS] (parameter 01. 20~01. 24,01. 27 Data = 57)

This signal outputs a brake control command that releases or activates the brake.

Releasing the Brake

When any of the inverter output current, output frequency, or torque command value exceeds the
specified level of the brake signal (08. 68/08. 69/08. 95) for the period specified by 08. 70 (Brake
signal (Brake-OFF timer)), the inverter judges that required motor torque is generated and turns
the signal [nBRKS]for releasing the brake.

This prevents a hoisted load from falling down due to an insufficient torque when the brake is
released.

Parameter Name Setting Range Remark
Brake-OFF 0~300%: Setit putting the
08.68 | cumrent inverter rated current at 100%, Refer to Note below.
08. 69 ﬁeqa'a uieencc’;/';peed 0.0~25.0Hz Available only under V/f control.
08.70 |Brake-OFF timer |0,0~5.0s
08. 95 |Brake-OFF torque|0~300% Available only under vector control.

gﬁdﬁes the response Slym' bf:ke-
current detection. ing slow
Response for brake-OFF response inserts a detection filter into

08. 96 | Speed condiion current (Bit 2) the current detection circuit so that the
: selection 0: Slow response (default) | brake-OFF timing wil be slightly beh-

1: Quick response ind the rising edge of the actual current.

If the delay is not negligible with adjus-

tments, select quick response.

Note: The inverter rated current differs depending upon the drive mode selected (G/P).

Turning the Brake ON

When the run command is OFF and the output frequency drops below the level specified by

08. 71 (Brake signal (Brake-ON frequency/speed) ) and stays below the level for the period spe-
cified by 08. 72 (Brake signal (Brake-ON timer) ), the inverter judges that the motor rotation is b-
elow a certain level and turns the signal [nBRKS] OFF for activating the brake.

Under vector control, when the reference speed or the detected one drops below the level of the
brake-ON frequency (specified by bit 3 of 08. 96) and stays below the level for the period speci-
fied by 08. 72 (Brake signal (Brake-ON timer)), the inverter judges that the motor rotation is below
a certain level and turns the signal [MBRKS]OFF for activating the brake.

By this operation, it can reduce the burden of the brake in running, and be valid to extend the
effective life of the brake.
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Parameter Name Setting Range Remark
Brake-ON fre-
08.71  |quency/speed |0-0~5-0s Available when using V/f control
08. 72 |Brake-ON timer| 0.0~25.0Hz
Criteria of speed Available when using vector control.
condition for brake-ON| Specifies the criteria of speed to be used for
(Bit 0) brake-ON condition.
0: Detected speed When "Vector control without speedsensor” is
1: Reference speed | selected, specify "Reference speed” (Bit 0 = 1).
Available when using vector control.
Specifies the criteria of frequency to be used
Criteria of f for brake-ON timing.
f i S”EI‘(O Orﬁqtée_tné:y If "Detected speed” and "Stop frequency" are
fortrake-ON (Bit 3) | selected (Bit 0 = 0 and Bit 3 = 0) to determine
Speed 00 2gp requency brake-ON timing, the brake may be applied
pe;t. g Brake-ON after running at the stop frequency (00. 25) due
08. 96 condition : loraxe- to a speed error. If it is required that brake is
selection frequency (08. 71)

applied during running at the stop frequency,
select "Brake-ON frequency" (Bit 3 = 1) as
criteria of frequency. When jogging or inching
the motor for vertical conveyance, use 08. 71
as brake-ON frequency.

Turn-on condition of
brake signal (Bit 4)

0: Independent of a
run command ON/OFF|
1: Only when a run
command is OFF

Available when using vector control.

Specifies whether to turn on a brake signal inde-|
pendent of a run command ON/OFF or only
when a run command is OFF.

When normal and reverse operations are
switched, brake-ON conditions may be met in
the vicinity of zero speed. For such a case, select
"Only when a run command is OFF" (Bit4 = 1).

« Operation time chart when Criteria of frequency for brake-ON (Bit 3) = 1 (Brake-ON frequency)

Reference speed /
Detected speed

08. 71
Brake-ON

frequency/speed

Stdp fréquency

00. 39 Stop frequency Holding time

Brake signal

mBRKS

ON

OFF

08.72 : Brake-ON timer*

*If the inverter output is shut down during
the timer period specified by 08. 72, the
inverter ignores the timer count and
activates the brake.
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* Operation time chart when Turn-on condition of brake signal (Bit 4) = 1 (Only when a run comm-

and is OFF)

Reference speed /
Detected speed

08. 71:Brake-ON

00. 39 Stop frequency Holding time

frequency/speed**

Stc;p fréquency

ON OFF

Run command

Brake signal

ON

OFF

mBRKS

08.72 : Brake-ON timer*

*If the inverter output is shut down
during the timer period specified
by 08.72, the inverter ignores the
timer count and activates the brake.

**When bit 3 of 08.96 = 1

Note: e The brake signal control is only applicable to the 1st motor. If the motor switching func-
tion selects any of the 2nd to 4th motors, the brake signal remains ON.
* If the inverter is shut down due to an occurrence of alarm state or by the command
("Coast to a stop") ,the brake signal is immediately turned ON.

- Operation time chart

Brake-OFF

00 . 23 : Starting frequency1l ==
Output frequency

ki ': 08.69: frequency / speed

08.71:
~Brake-ON frequency / speed
00 :

S . 00.25:
Stop frequency

08 . 68 : Brake-OFF current
Output Current

i« )
00 . 24 : Starting frequency 1
(Holding time)

00 . 39 : i Stop frequency

(Holding time)

%

ON

Run command

Brake signal [nBRKS]

ON

T
08 . 70 : Brake-OFF timer
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09 Application Function 2 Parameters

These function parameters control the speed control sequence for normal operations. For applica-
tion of each function parameters of 09. 01, 09. 02,09. 03,09. 04 and 09. 06, refer to the diag-
ram below and the subsequent descriptions.

Speed command filter 09. 01 Output Filter

+
Reference speed —| i (PSpleed 'eg‘t:f)—» i —> Torque command

P (Gain) 09. 03

det .
Speed detecton er09. 02| | L o6, 04

Estimated speed/ __,| :
Detected speed

Block diagram of the speed control sequence

Speed control 1 Speed command filter AN | Factory default | 0.020
Setling Range | 0.000~5.000s Unit 0.001s
£ Specifies a time constant determining the first order delay of the speed command filter.
Modify this data when an excessive overshoot occurs against the change of the reference
speed.
Increasing the filter time constant stabilizes the reference speed and reduces overshoot
against the change of the reference speed, but it slows the response speed of the inverter.

m Speed control 1 Speed detection filter | ® Factory default | 0.005

Setting Range | 0.000~0.100s Unit 0.001s

I specifies a time constant determining the first order delay of the speed detection filter.

Modify this data when the control target (machinery) is oscillatory due to deflection of a drive
belt or other causes so that ripples (oscillatory components) are superimposed on the
detected speed, causing hunting (undesirable oscillation of the system) and blocking the PI
processor gain from increasing (resulting in a slow response speed of the inverter). In addi-
tion, if the lower encoder resolution makes the system oscillatory, try to modify this data.
Increasing the time constant stabilizes the detected speed and raises the Pl processor gain
even with ripples superimposed on the detected speed. However, the speed detection itself
delays, resulting in a slower speed response, larger overshoot, or hunting.

(XXM Speed control 1 P item (gain) | ® | Factory defautt | 10.0

- Setting Rangel 0.1~200,0 times Unit 0.1
(LMW Speed control 1 | item ( integral time ) | ®) | Factory default | 0.100
Setting Range| 0.001~9.999s, 999: Integral action is invalid Unit 0.001s

1 Specify the gain and integral time of the speed regulator (PI processor), respectively.
To determine the parameters for automatic speed regulator (ASR).
Any one of Pl processor and P regulator can be selected.
When P regulator is selected, set the parameters to be “999".

< P gain

Definition of "P gain = 1.0" is that the torque command is 100% (100% torque output of each
inverter capacity) when the speed deviation (reference speed — detected speed) is 100%
(equivalent to the maximum speed).



Determine the P gain according to moment of inertia of machinery loaded to the motor output
shaft. Larger moment of inertia needs larger P gain to keep the flat response in whole operations.
Specifying a larger P gain improves the quickness of control response, but may cause a motor
speed overshooting or hunting (undesirable oscillation of the system). Moreover, mechanical
resonance or vibration sound on the machine or motor could happen due to excessively ampli-
fied noises. If it happens, decreasing P gain will reduce the amplitude of the resonancel/vibration.
Atoo small P gain results in a slow inverter response and a speed fluctuation in low frequency,
which may prolong the time required for stabilizing the motor speed.

< Integral time

Specifying a shorter integral time shortens the time needed to compensate the speed deviation,
resulting in quick response in speed. Specify a short integral time if quick arrival to the target
speed is necessary and a slight overshooting in the control is allowed; specify a long time if any
overshooting is not allowed and taking longer time is allowed.

If a mechanical resonance happens and the motor or gears sound abnormally, setting a longer
integral time can transfer the resonance point to the low frequency zone and suppress the reso-
nance in the high frequency zone.

(LM Speed control 1 output filter A | Factory default | 0.002
Setting Range | 0.000~0.100s Unit 0.001s

() Specifies the time constant for the first order delay of the speed controller output filter.
Use 09.06 when even adjusting the P gain or integral time cannot suppress mechanical reso-
nance such as hunting or vibration. Generally, setting a larger value to the time constant of

the output filter decreases the amplitude of resonance; however, a too large time constant
may make the system unstable.

09. O Speed control 1 notch filter resonance frequency | AN | Factory default | 200
Setting Range| 1~200Hz Unit 1Hz
Related 05. 49, 06. 49, 07. 49 Speed control 2~4
parameters (notch filter resonance frequency)

1 Speed control 1 notch filter attenuation level | N | Factory default 0
Setting Range| g~20dB Unit 1dB
Related 05. 50,06. 50,07. 50 Speed control 2~4
parameters | (notch filter attenuation level)

[ The notch filters make it possible to decrease the speed loop gain only in the vicinity of the
predetermined resonance points, suppressing the mechanical resonance.
The notch filters are available only under "vector control with speed sensor”.
Setting the speed loop gain at a high level in order to obtain quicker speed response may
cause mechanical resonance.
If it happens, decreasing the speed loop gain is required to slow the speed response as a
whole. In such a case, using the notch filters makes it possible to decrease the speed loop
gain only in the vicinity of the predetermined resonance points and set the speed loop gain at
a high level in other resonance points, enabling a quicker speed response as a whole.

The following four types of notch filters can be specified.

Parameter| Name SeRamnge'g Unit E:&?:;

Notch 09. 07 |Speed control 1 (Notch fitter resonance frequency) | 1~200 | Hz | 200
fitertime 1| 09. 08 |Speed control 1(Notch filter attenuation level) 0~20 | dB | Oinvaid)




The following four types of notch filters can be spe!

cified.

Parameter Name m Unit Ds:{t?r:t
Notch 05.49 |Speed control 2 (Notch fiter resonance frequency)| 1~200 | Hz | 200
fitertme 2| 05. 50 |Speed control 2(Notch fiter attenuation level) 0~20 | dB | Ofinvalid)
Notch 06. 49 |Speed control 3 (Notch fiter resonance frequency) | 1~200 | Hz | 200
fikertime 3| 06. 50 |Speed control 3(Notch fitter attenuation level) 0~20 | dB | O(Invalid)
Notch 07.49 |Speed control 4 (Notch fitter resonance frequency)| 1~200 | Hz | 200
fikertime 4| 07.50 [Speed control 4(Notch fiter attenuation level) 0~20 | dB | O(invalid)

Setting the notch filter attenuation level to "0" (dB)
It is possible to apply all of the four notch filters to
of the 1st to 4th motors,

disables the corresponding notch filter, (dB).
the 1st motor or apply each notch filter to each

Notch filter time1

Notch fiter time2|Notch filter ti'ne3|Notch fiter time4

Requisite for use of notch filters

09. 07.09. 08

05.49.05. 50 | 06. 49.06. 50 | 07. 49.07. 50

mM2],[mM3], and [mM4]
"Select motor 2, 3, and 4") are
not in use. (01. 01~01. 09,
01.98,01. 99#12, 36, 37)

All of the four notch filters apply to the 1st motor.

All of the three "Motor/Parameter|
Switching" items are set to
"Parameters.” (05.42.06.42.

All of the four notch filters apply to the 1st motor.

07.42=1)
Other than the above 1st Motor | 2nd Motor | 3rd Motor | 4th Motor
Speed control (JOG) Speed command filter
09.09 (refer to 09. 01) A | Factory default | 0,002
| |settingRange | 0.000~5.000s Unit 0.001s
Speed control (JOG) Speed detection filter
(refer to 09. 01) ® | Factory default | 0.005
- Setting Range| 0.000~0.100s Unit 0.001s
Speed control (JOG) P item (gain) (mferto09.01)| Q) 10.0
Setting Rangel 0.1~200.0 times Unit 0.1
Speed control (JOG)I item ( integral time )
(refer o 09. 01) ® | Factory default | 0,100
- Setting Range| 0.001~9.999s,999: Integral action is invalid Unit 0.001s
Speed control (JOG) output filter
(refer to 09. 01) A | Factory default | 0,002
Setting Range| 0.000~0.100s Unit 0.001s

1] To determine the parameters for automatic speed regulator (ASR). Any one of Pl processor

and P regulator can be selected.

When P regulator is selected, set the parameters to be “999" . Control the speed control

sequence for jogging operations.

The block diagrams and function codes related to jogging operations are the same as for

normal operations.
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Since this speed control sequence is exclusive to jogging operations, specify these function
codes to obtain higher speed response than that of normal operations for smooth jogging opera-
tions.

For details , refer to the corresponding descriptions(parameter 09. 01~09. 04, 09. 06 ) about the
speed control sequence for normal operations.

Speed Agreement
(Hysteresis width and Detection timer)

Setting Rangel 0.0~50.0%, Maximum speed / 100%

A | Factory default | 10.0

Unit

0.1%

Speed Agreement Detection timer
(refer to 0. 14) Factory default

Setting Rangel 0.00~10.00s Unit 0.01s
Speed Error Processing (refer to 00. 14) 2

N 0.50

0: Continue to run

1: Stop running with alarm 1
2: Stop running with alarm 2
3: Continue to run 2

4: Stop running with alarm 3
5: Stop running with alarm 4
Note: this application features, only for vector control mode of the 18.5kW and above power range.

1] Specify the detection levels of the speed agreement signal [mMDSAG].

Speed agreement signal [MDSAG] (parameter 01. 20~01. 24,01. 27 data=71)

If the speed regulator’s deviation (between the reference speed and detected one) is within the
specified range (09. 21), the signal [nDSAG] turns ON, If the deviation is out of the specified
range(09. 21) for the specified period (09. 22), the signal tums OFF. This signal allows the user to
check whether the speed regulator works properly or not.

Speed error detected signal [nPG-ERR] (parameter 01. 20~01. 24, 01. 27 data=76)

If the speed regulator’s deviation (between the reference speed and detected one) is out of the s~
pecified range (09. 21) for the specified period (09. 22), the inverter judges it as a speed error,
09. 23 defines the detection condition (and exception), processing after error detection, and
hysteresis width as listed below.

Setting Range

09. 23

Sefting Detection condition Processing after Speed command >00. 04 Hyste-
valie (and exception) error detection resis width for error detection
mmmmveﬂem rscapeednm()tevfglr; The inverter outputs the
o | aftersoftstarting)duetoa |Speed error detected si- | petection width = 09. 21, which
heavy overload or similar,so | gnal IMPG-ERR] and ¢= | g constant, even if the speed
that the detected speed is less| ontinues to run. command is above the base
than the reference speed, the frequency (00. 04)
1 inverter does not interpret The inverter initiates a
this situation as a speed errory motor coast to stop, with
2 | No exception. the ErE alarm,
When the inverter cannot folo{ The inverter outputs the | If the speed command is below
3 w the reference speed (even |speed error detected si- | the base frequency (00. 04),
after soft-starting) due to a he-| gnal [InPG-ERR] and c- | detection width = 09. 21, which
avy ovedoad or similar, so that| ontinues to run. is constant.
detected speed is less Ifltisabovethebasefreq ency,
4 than the reference speed, the | The inverter initiates a | detection width =09. 21*S
inverter does not interpret this | motor coast to stop, | command*Max. fmquencv/Base
situation as a speed error. | with the ErE alarm. | frequency(00. 04)
5 No exception.




Note: Enabling an operation limiting function such as the torque limit and droop control will increase
the deviation caused by a huge gap between the reference speed and detected one. In this ca-
se, the inverter may alarm interpreting this situation as a speed error, depending on the running
state. To avoid this incident, set the 09. 23 data to "0" (continue to run) to prevent the inverter
from alarm even if any of those limiting functions is activated.

Automatic speed regulator switching time
(refer to 05. 42) v | Factory default | 0,000
Setting Range | 0.000~1.000s Unit 0.001s
[kl Torque control speed limit 1 (refer to 04. 18) AN | Factory default | 100
[ AR KI Torque control speed limit 2 (refer to 04. 18) AN | Factory default | 100
Setting Range| 0~110% Unit 1%
DY Overspeed detection level AN | Factory default | 999
0~120%
Setting Range | 999: based on 09, 33 to 09, 32 or Unit 1%
parameter values

) 09,35 Specifies the overspeed detection level under torque control by percentage of the max, fr-
equency. Set according to the corresponding percentage of the Max. output frequency (00. 03,
05. 01,06. 01,07. 01).

If the following condition is satisfied, the inverter detects an overspeed state and issues an over-
speed alarm OS,

) Motor speed =2Max. frequency (00. 03/05. 01/06. 01/07. 01)x09. 35
Setting d35 data to "999" causes the inverter to issue an overspeed alarm OS if either of the foll-
owing conventional conditions is satisfied.
Motor speed 2Max. frequency (00. 03/05. 01/06. 01/07. 01)x (09. 320r09. 33)x 1.2
Or
Motor speed 2120Hz (vector control without speed sensor) x (09. 320r09. 33)x 1.2

Note : Torque/Torque current command

It is possible to command torque/torque current from an analog voltage input (terminal (AVI or
AUI) or analog current input terminals (ACI).

To use the analog voltage/current input,function parameters 01. 61 (terminal AVI), 01. 62
(terminal ACI) and 01. 63 (terminal AUI) should be set to 10 or 11 as shown in the table below.)

Input Command form Parameter | Setting specifications (Factory default)
Terminal[AVI] | Torque command 01.61=10 | Motor rated torque+100%/+10V
(-10V~10V) | Torque currentcommand | 01.61=11 | Motor rated torque current£100%/+10V
Terminal[AUI] | Torque command 01.63=10 | Motor rated torque+100%/+10V
(-10V~10V) | Torque current command | 01.63=11 | Motor rated torque current+100%/+10V
Terminal[ACI] | Torque command 01.62=10 | Motor rated torque 100%/+20mA
0,4~20mA Torque current command | 01.62=11 | Motor rated torque current 100%/+20mA

Function parameters 02. 31 to 02. 45 (Analog input adjustment) are applied to these analog
inputs.

Speed limiter

The response of the speed limiter can be adjusted by using P gain and Integral time of the speed
control as listed below.
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Parameter
S
elected motor P gain Integral time
M1 09. 03 09. 04
M2 05. 45 05. 46
M3 06. 45 06. 46
M4 07.45 07.46
Command filter time constant (refer to 00.01) A | Factory default | 0,005
Setting Range| 00.000~5.000s Unit 0.001s
Command pulse count factor 1 (refer to 00.01) Factory default 1
[ x 3 Command pulse count factor 2(refer to 00.01) Factory default 1
Setting Rangel 1~9999 Unit 1
Starting Auto search Mode (refer to 04.09) Factory default 0

0: Invalid

Setting Range | 1. Action (At restart after momentary power failure)

2: Action (At restart after momentary power failure and at normal start)

Note: this application features, only for vector control mode of the 18.5kW and above power range.

10 Application Function 3 Parameters

The customizable logic function allows the user to form a logic circuit for digital input/output signals,
customize those signals arbitrarily, and configure a simple relay sequence inside the inverter. In a

customizable logic, one step (component) is composed of "2 inputs and 1 output + logical operation
(including timer) " and a total of ten steps can be used to configure a sequence.
The setting values of parameters 10. 06~10. 50 are the same as thatof 10. 01, 10. 02, 10. 03,

10. 04 and 10. 05.

B Specifications

ltem Specifications
Input signal Input 2
Operation block Logical operation, counter, etc.: 13 types ,Timer: 5 types
Output signal Output 1
Number of steps Ten steps
Customizable logic output signal Output 5
Customizable logic processing time | 2ms




® Block diagram

__Step1 __
Input signals Input 1 f10._01)[Operation blbcy

Customizable logic

1

oY | (0. 03~
oY _10. 05) | Soot

Output signals

Customizable logic output signal

Input 2 [(10. 02)  gigp2

CLO1(71.10. 81)

cLo2

Internal input signals

Input 1] ©
Input 2
. €L05
Input 1 ]
Input 2
Input1 ]
Input2
Digital inputs Digital outputs
M mSS1 SRUN M1
M2 mss2 =FAR M2
M3 mss4 =FTD M3
M4 nssa b | =loL mo4
Mis mT1 o——| Inverter'seque- nSWas we
M6 mRT2 o—— nce p nSW52=2
n7 P — =102
=M3
wis ——0 =RDY
e mHz2/Hz1 D T
b Fwo o — P10-ALM
REV —. ]

Intemal output signals

m Customizable Logic (Setting) (10. 01~10. 50)
In a customizable logic, one step is composed of the components shown in the following block

rposetinerl_oo‘mm

diagram.

Inpu 2 Logic circuit

Configuration of function parameters for each step

Step No. | Input 1 | Input 2 | Logic circuit | Generalpurpose timer | Time setting Output

Step1 | 10.01 | 10.02 10. 03 10. 04 10. 05 [mS001]
Step2 | 10.06 | 10.07 10. 08 10. 09 10. 10 [mS002]
Step3 | 10.11 [10.12 10. 13 10. 14 10. 15 [mS003]
Step4 | 10.16 | 10.17 10. 18 10. 19 10. 20 [mS004]
Step5 | 10.21 | 10.22 10. 23 10. 24 10. 25 [mS005]




Configuration of function parameters for each step

Step No. | Input 1 | Input 2 | Logic circuit | General-purpose timer

Time setting Output

Step6 | 10.26 |10.27 10. 28 10. 29 10. 30 [mS006]
Step7 |10.31 |10.32 10. 33 10. 34 10. 35 [mS007]
Step8 | 10.36 |10.37 10. 38 10. 39 10. 40 [mS008]
Step9 | 10.41 |10.42 10. 43 10. 44 10. 45 [mS009]
Step 10 | 10. 46 | 10. 47 10. 48 10. 49 10. 50 [mS010]

1M [l Customizable Logic (Mode selection)

Factory default 0

Setting Range

0: Invalid

Unit

1: Valid Action (Customizable logic operation)

[0 Specifies whether to enable the sequence configured with the customizable logic function.

Factory default

(AL Customizable Logic: (Input 1) step 1
L[N 73l Customizable Logic: (Input 2) step 1

Factory default

The following signals are available as input signals.

Data

Selectable Signals

0000 (1000)
0105(1105)

Generalpurpose output signals (same as the ones specified by 01.20,/ mRUN]

(Inverter running), [mFAR Jfrequency (Frequency (speed) arrival signal), [mFDT]
(frequency (speed) detected) , [ mLU J(Undervoltage detected (Inverter stopped)),
[mB/D] (torque polarity detected) etc.)
Note: 27 [Universal DO] is not available, cannot be selected.

2001(3001)

Output of step 1 mS001]

2002(3002)

Output of step 2[ mS002]

2003(3003)

Output of step 3[ mS003 ]

2004(3004)

Output of step 4 mS004 |

2005(3005)

Output of step 5[ mS0O05 ]

2006(3006)

Output of step 6 mSO06 ]

2007(3007)

Output of step 7[mS007 ]

2008(3008)

Output of step 8 mS008 |

2009(3009)

Output of step 9 mS009 ]

2010(3010)

Output of step 10LmS0O10]

4001(5001)

MI1 terminal input signallmMI1]

4002(5002)

MI2 terminal input signall mMI2]

4003(5003)

MI3 terminal input signall mMI3]

4004(5004)

MI4 terminal input signall mMI4 ]

4005(5005)

MI5 terminal input signallmMI5]

4006(5006)

MI6 terminal input signall mMI6 ]

4007(5007)

MI7 terminal input signall mMI7]

4008(5008)

MI8 terminal input signall mMI8 ]

4009(5009)

MI9 terminal input signallLmMI9]

4010(5010)

FWD terminal input signall mFWD ]
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Data Selectable Signals
4011(5011) | REV terminal input signall mREV ]

Final run command [mFL_RUN: (ON when "frequency command #0" and a
6000(7000) run command is given)

6001(7001 Final FWD run command[mFL_FWD]: (ON when "“frequency command #0"
( ) and a run forward command is given)

Final REV run command[mFL_REV]: (ON when "frequency command #0"
6002(7002) and a run reverse command is given)

6003(7003) | During acceleration [mDACC I: (ON during acceleration)
6004(7004) | During deceleration [mDDEC J: (ON during deceleration)
6005(7005) | Under anti-regenerative control LmREGAJ: (ON under anti-regenerative control)

Within dancer reference position [mDR_REF ]: (ON when the dancer roll position
6006(7006) | is within the reference range)

6007(7007) | Alarm factor presence [mALM_ACT J: (ON when there is no alarm factor)

m User sequence: step 1 sequential circuit Factory default | 0 |

For Logic circuit (with general-purpose timer), the following functions are selectable as a logic
circuit:

Svea‘ff;g Function Description

0 |No function assigned Output is always OFF.

! ;nggg ttl’rgltg:lt + generak Only a general-purpose timer. No logic circuit exists.

5 |Logicand (ANDing) + general- | AND circuit with 2 inputs and 1 output, plus general-
purpose timer purpose timer.

3 Logic or (ORing) + general= OR circuit with 2 inputs and 1 output, plus general-
purpose timer purpose timer.

4 Logical XOR (XORing) + generaH XOR circuit with 2 inputs and 1 output, plus general
purpose timer purpose timer.

5 Set priority flip=flop + generak Set priority flip-flop with 2 inputs and 1 output, plus
purpose timer general-purpose timer.

6 Reset priority flip=flop + general | Reset priority flip-flop with 2 inputs and 1 output, plus
purpose timer general-purpose timer.

i Rising edge detector with 1 input and 1 output, plus
7 Rising edge detector + general- generalpurpose timer. This detects the rising edge of

purpose timer an input signal and outputs the ON signal for 2ms.

. Falling edge detector with 1 input and 1 output, plus
g |Falling etti_ge detector + general- | qeneralpurpose timer, This detects the falling edge
purpose Umer of an input signal and outputs the ON signal for 2ms,

Rising ar;d falling e?_ges dete?orwit%;l ir:jput atnd bl h
i i output, plus generakpurpose timer, This detects bot

Rising Iand fallngﬁedge detector+ | 1,6 falling and rising edges of an input signal and

general-purpose limer outputs the ON signal for 2ms

Hold function of previous values of 2 inputs and 1
output, plus generakpurpose timer, If the hold control
10 |Inputhold + general-purpose signal is OFF, the logic circuit outputs input signals; if
timer itis ON, the logic circuit retains the previous values of
input signals.




Settin,
valueg

Function

Description

11 |Increment counter

Increment counter with reset input.

By the rising edge of an input signal, the logic circuit
increments the counter value by one. When the coun-
ter value reaches the target one, the output signal
turns ON.

Turning the reset signal ON resets the counter to zero

12 |Decrement counter

Decrement counter with reset input.

By the rising edge of an input signal, the logic circuit
decrements the counter value by one. When the cou-
nter value reaches zero, the output signal turns ON.
Turning the reset signal ON resets the counter to the
initial value.

13 |Timer with reset input

Timer output with reset input.

If an input signal turs ON, the output signal turns ON
and the timer starts. When the period specified by the
timer has elapsed, the output signal turns OFF, regar-
dless of the input signal state.

Tuming the reset signal ON resets the current timer
value to zero and turns the output OFF,

The block diagrams for individual functions are given below.

(1) Through output (2) Logic AND (3) Logic OR
Generakpurpose timer Input 1 Input 1
Input 1 |_|: Output s Generakpurpose timer “
=
Input 2
(4) Logical XOR (XORing) (5) Set priority flip-flop
Generalpurpose Input1 [Input2 Last output|Output|
Input 1 ) Input 1 fle-dop tmer OFF | OFF | Hold
Generakpurpose timer S Q Output OFF previous
Dl |55 i
ON _— OFF
Input 2 L oN [— | — [on [ setprioty
(6) Reset priority flip-flop
Input1 [Input2 |Last output| Output| Remarks
OFF | OFF [Hokd
OFF ON ON |vale
—_ - OFF [Reset priorty
ON —_— ON




(7) Rising edge detector

(8) Falling edge detector (9) Rising & falling edges detector

ok

Falling edge G

i Ge
m;d d hmen: r*p;‘:“ detector timer o 53,';2 g‘.‘:&"‘,’} mroral-purpose
Input 1 -_f I_I: ut Input 1 —‘ .|_|: utput Input 1 E Output
Input 2 Input 2 Input 2
(10) Hold (11) Increment counter (12) Decrement counter
ot 1 neraFpurpose Increment counter Decrement counter
pul Output Input 1 M1 Output Input 1 Output
LC L [
Clear count Initialize counter
Input 2 Input 2 Input 2
(13) Timer with reset input
Input 1 OFF [ON| OFF ON OFF | ON OFF
ot 1 ON Timer
pul Output
LC Input 2 OFF ON | OFF
Reset Output OFF on  |JOFF[ oN | OFF [ oN | OFF
Input 2
Timer A
D e
Timer period
m Customizable Logic: Step 1 Type of timer | Factory default | 0 |
For General-purpose timer, the following is a function list:
Setting -
Value Function Description
0 [No timer

1 | On-delay timer

Turning an input signal ON starts the on=delay timer, When the period
specified by the timer has elapsed, an output signal turns ON. Turni=
ng the input signal OFF turns the output signal OFF,

Turning an input signal ON turns an output signal ON. Turning the inp-

2 | Off-delay timer |ut signal OFF starts the off-delay timer. When the period specified by
the timer has elapsed, the output signal tums OFF.
One-shot pulse |Turning an input signal ON issues a one-shot pulse whose length is
3 output specified by the timer.
Turning an input signal ON issues a one-shot pulse whose length is
4 Retriggerable  |specified by the timer. If an input signal is turned ON again during the
timer preceding one-shot pulse length, however, the logic circuit issues an-
other one-shot pulse.
Pulse train If an input signal turns ON, the logic circuit issues ON and OFF pulses
5 output (whose lengths are specified by the timer) alternately and repeatedly.

This function is used to flash a luminescent device.




The operation schemes for individual timers are shown below.

(1) On-delay timer (2) Off-delay timer
Input OFF]_ ON oFf [oN] _ofF Input OFF[ON] [oN] oFe >
Output ___OFF Output OFF[  ON_ore[ OFF
Timer /—‘ /l Timer |
 —
Tlmar period Timer period
(3) One-shot pulse output (4) Retriggerable timer
Input OFF ON ore[] [] OFF Input oFF[ON] OFF [on] ON oFF
Output oFe[ ON OFF ON OFF Output OFF[ ON OFF ON OFF
Timer /‘ ‘ Timer ‘ /l ‘
—— > >
Timer period Timer period Less than  Timer period
timer period
(5) Pulse train output
Input OFF[ ON ] ore [ oN
Output OFF] ON OFF off [ ON ]
Tlmev period
Customizable Logic: Step 1 time setting Factory default | 0.00
Setting Range| 0.00~600.00 Unit 0.01

[ This function parameter and other related function parameter specify the general-purpose
timer period or the increment/decrement counter value.

Setting Value Function Description
Timer period | The period is specified by seconds.

0.00~600.00 The specified value is multiplied by 100 times, (If 0,01 is specified,
Counter value| e converted to 1.)

Customizable Logic output signal 1 output selection Factory default
Customizable Logic output signal 2 output selection Factory default
Customizable Logic output signal 3 output selection Factory default
Customizable Logic output signal 4 output selection Factory default
Customizable Logic output signal 5 output selection Factory default

oc|lo|o|o|
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Customizable Logic Output Signal 1 function selection Factory default | 100
Customizable Logic Output Signal 2 function selection Factory default | 100
Customizable Logic Output Signal 3 function selection Factory default| 100
Customizable Logic Output Signal 4 function selection Factory default | 100
Customizable Logic Output Signal 5 function selection Factory default | 100

® Output signal
In a customizable logic, outputs from steps 1 to 10 are issued to mSO01 to mSO10, respectively.
mS001~mS010 differ in configuration depending upon the connection destination, as listed
below. (To relay those outputs to any function other than the customizable logic, route them via

customizable logic outputs (MCLO1to mCLOS5).

If the connection .
destination is: Configuration Parameters

Customizable Select one of the internal step output signals 10. 01,10. 02,

logic input [mS001 Jtol mSO10]Jin customizable logic input setting. |etc.

Input to the inverter's|Select one of the internal step output signalsimS001] to

sequence processor [mSO10] to be connected to customizable logic output |10, 71~10. 75

("Select multi=step  |signals 1 to 5 ([mCLO1] to [nCLO5])

frequency"[mSS1]"

Run forward" FWD (Select an inverter's sequence processor input function

[mSS1] and operati= |to which one of the customizable logic output signals 1

on command to 5 ([MCLO1] to [nCLOS5]) is to be connected, (Same |10. 81~10. 85

[mFWD], etc.) as in 01.01)
Select one of the internal step output signals[mSO01]to
[mSO10] to be connected to customizable logic output 10, 71~10. 75
signals 1 to 5 ((mCLO1] to [mCLOS5]).

Generalpurpose  |To specify a i;eneral-purpose digital output function (on

digital output MO* terminals) to which one of the customizable logic

(I\XO' terminals) output signals 1 to 5([mCLO1] to [nCLOS]) is to be con- [01. 20~01. 24,
nected, select one of [InCLO1] to [nCLO5] by specifying|01. 27
the general-purpose digital output function on any MO*
|terminal.

Note: General-purpose digital outputs (on MO*terminals) are updated every 5 ms. To securely
output a customizable logic signal via MO terminals, include on- or off-delay timers in the
customizable logic. Otherwise, short ON or OFF signals may not be reflected on those

terminals.
Para- : Factory
meter Name Data Setting range default
Customizable Logic output signal 1 | 0: Invalid 0
10. 71| output selection 1. Step 1 Output [mS001]
Customizable Logic output signal 2 | 2: Step 2 Output [mS002]
10. 72| o utput selection 3: Step 3 Output Emsoo:;% 0
4: Step 4 Output mS004
10.73 Customizable Logic output signal 3 5. Step5 ut [mS005] 0
output selection Outp
6: Step 6 Output [msS006]
10.74 Customizlable Logic output signal 4 | 7. step 7 Output [mS007] 0
output selection 8: Step 8 Output [mS008]
10.75 Customizable Logic output signal 5 | 9: Step 9 Output [mS009] 0
* 2| output selection 10: Step 10 Output [mS010]
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Para- . Factory
meter Name Data Setting range default
Customizable Logic Output Signal
10. 81| 1 function selection 100
Customizable Logic Output Signal | 0 to 100,1000 to 1081 100
10. 823 function selection (Same as data of 01. 98 and 01. 99)
10.83 Customizable Logic Output Signal | But ,except the following, 100
. 3 function selection 19(1019): Enable data change with keypad
10.84 Customizable Logic Output Signal | (data can be modified) 100
* ©7|4 function selection 80(1080): Cancel customizable logic
Customizable Logic Output Signal
10. 85 5 function selection 100

= Notes for using a customizable logic

A customizable logic performs processing every 2ms in the following sequence.

(1) At the start of processing, the customizable logic latches all of the external input signals
entered to steps 1 to 10 to ensure simultaneity.

(2) Logical operations are performed in the order of steps 1 to 10.

(3) If an output of a particular step applies to an input at the next step, the output of the step
having processing priority can be used in the same processing.

(4) The customizable logic updates all of the five output signals at the same time.

2ms cycle
Latch input Logical operations Updats output Lateh input
signals Steps 1 —2-+3---.10 ey ke signals

When configuring a logic circuit, take into account the processing order of the customizable logic.
Otherwise, a delay in processing of logical operation leads to a signal delay problem, resulting in
no expected output, slow processing, or a hazard signal issued.

A Warning

Ensure safety before modifying customizable logic related function code settings (related 10 gro=
up function parameters) or tuming ON the "Cancel customizable logic" terminal command [mCLC],
depending upon the settings, such modification or cancellation of the customizable logic may cha=
nge the operation sequence to cause a sudden motor start or an unexpected motor operation,

Otherwise, it may cause accident or injury!

m Customizable logic timer monitor (Step selection) Factory default | 0 |

Q) The contents of the timer in a customizable logic can be monitored using the monitor-related
function code or the keypad.

Selecting a timer to be monitored

Parameter Function
10. 91 110 10: 10. 91 specifies the step number whose timer or counter is to be monitored

Selecting a timer to be monitored

L Related function parameter and LED
Monitoring method monitor display on Keypad

Communications | Customizable logic (Timer monitor) Timer or counter value specified by
link on the Keypad | d_24 10. 91 (dedicated to monitoring)

Monitored item
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® Cancel customizable logic [nCLC] (parameter 01. 01~01. 09 data = 80)
This terminal command disables the customizable logic temporarily. Use it to run the inverter
without using the customizable logic circuit or timers for maintenance or other purposes.

[mCLC] Function
OFF It's valid for customizable logic (Depends on the 10. 00 setting)
ON It's invalid for customizable logic

Note: Before changing the setting of [nCLC] ensure safety. Turning [nCLC] ON disables the
sequence of the customizable logic, causing a sudden motor start depending upon the
settings.

m Zero all timers of user sequence [NnCLTC] (parameter01. 01~01. 09 data = 81)

Assigning mCLTC terminal function to any of the general-purpose digital input terminals and
turning it ON resets all of the general-purpose timers and counters in the customizable logic. Use
this command when the timings between the external sequence and the internal customizable
logic do not match due to a momentary power failure or other reasons so that resetting and
restarting the system is required.

[mCLTC] Function

OFF | Ordinary operation

ON Reset all of the general-purpose timers and counters in the customizable logic.
(To operate the timers and counters again, revert CLTC to OFF.)

11 Serial Communication Parameters

1. Communication Protocol

For S3100 series inverter, the communication interface of RS485 is provided, and the international
standard ModBus communication protocol is used for host-subordinate communication. The user
can realize the centralized control by PC/PLC, controlling the upper computer (setting the control
command , running frequency of inverter, and edit function parameters of inverter, inverter’ s running
status and alarm information, etc.) to suit the specific applied requirements.

2. Protocol Contents

Such Modubus serial communication protocol defines the framing content and application format of
asynchronous transmission in serial communication including: poll and broadcast frame of host
equipment, format of subordinate device response frame; Organized the framing content by host
equipment, which includes host polling and broadcast frames. subordinate equipment address (or
broadcast address), executive command, data and error correction, etc. The response of subordi-
nate equipment is also in the same structure with the content including: confirm the action, return
data and error correction, etc. In case that some errors occured when the subordinate device
received the frames, or can’ t complete the required action by the host equipment, it will organize a
fault frame as the response and give a feedback to the host equipment.

3. Application Mode
The inverter can be accessed into the "Single-host, Multi-Subordinate" control network with RS485 bus.

4. Bus Structure

(1) Interface Mode

RS485 hardware interface

(2) Transmission Mode

Asynchronous serial, half-duplex transmission mode. At the same time, one sends data and the
other receives data for the host equipment and subordinate device. The data is sent frame by frame
at the form of message in the process of serial asynchronous communication.

(3) Topological Structure

Single-host multi-subordinate system.The set range of subordinate address is 1-247, and 0 is the
address for broadcasting and communication. Each address of subordinate in the network has the
uniqueness, which is the base to ensure the serial communication of ModBus.
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5. Protocol Specification

The communication protocol for inverter is an asynchronous serial host-subordinate ModBus c-
ommunication protocol. In the network, only an equipment (host equipment) can establish the p-
rotocol (called as "query/command”). Other equipments (subordinate device) can respond to the
"query/command" of host equipment only through providing data, or perform the responsive acti~
on according the "query/command” of host. The host equipment herein refers to personal comp-
uter, industrial control equipment or Programmable Logic Commander (PLC), etc., and subordin-
ate device refers to inverter or other control equipments with the same communication protocol.
The host equipment can not only carry out the communication to some subordinate device alone,
but also send the broadcast message to all subordinate s. For the "query/command" of host equ-
ipment visited separately, all subordinate devices shall return a message (called as response).
For the broadcast information sent by the host equipment , the subordinate device doesn't resp-
ond to the host equipment.

6. Communication Frame Structure
The data format of ModBus communication protocol is RTU (remote terminal unit) mode.
In the mode of RTU, the format of each byte is as follows:

Coding system: 8=binary, every 8-bit frames field includes two hexadecimal characters, hexadecimal
system 0~9, A~F,

In the mode of RTU, new frame is always to deem the transmission time of 3,5 bytes at least as the
start silently, On the network where the transmission rate is calculated at the Baud rate, the transmis=
sion time of 3,5 bytes can be grasped easily, The following data area for transmission successively
is: subordinate address, operation command code, data and CRC check word, The bytes at each
area all are hexadecimal 0...9, A...F. The equipment of network always monitors the activities of
communication bus, When the first area (address information) is received, each network equipment
shall check such byte, As the transmission for last byte is completed, there is also an interval similar
to the transmission time of 3.5 bytes to present the end of this frame. Afterwards, the transmission of
new frame will be started,

RTU data frame forma
MODBUS message ——>»
Start, the interval of Subordinal Function End, the interval of at
at least 3.5 bytes addess | | code Data | | Check | | jeast3,5 bytes

The information of a frame must be transmitted by a continuous data flow. If there is interval time
more than 1.5 bytes exists before the end of whole frames transmission, the receiving equipment will
clear such incomplete information and treat mistakenly the following byte as the address field part of
new frame, Similarly, if the interval time between the start of a new frame and the previous frame is
less than the time of 3.5 bytes, the receiving equipment will treat it as the continuation of the previ-
ous frame, The final check value of CRC is not correct due to the disorder of frame, causing the fault
of communication,

Standard Structure of RTU Frame:

Frame Header START T1=T2=T3=T4 (transmission time of 3.5 bytes)

. Communication address: 0~247 (decimal system)
Subordinate address zone ADDR (0= the broadcast address)

03H: reads subordinate parameters;
Functional Zone CMD 06H: writes subordinate parameters
git'?AZr?:f Data of 2*N bytes; this part is the main content of
(N-1) communication and the core of data exchange in

communication,
DATA(0)
CRC CHK lower bite Test value: Check value of CRC (16 BIT)
CRC CHK upper bite
Ending-frame END T1-T2-T3-T4(transmission time of 3.5 bytes)
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G, Description of Command Code and Communication Data

Command code: 03H (0000 0011), read N words (can sequentially read 50 words at most)

E.g. from the inverter whose subordinate address is 01H, the start address of internal memory is
0004, read 2 words sequentially, the structure of this frame is described as follows.

RTU host command information: RTU subordinate response information
START T1-T2-T3-T4 START T1-T2-T3-T4
ADDR 01H ADDR 01H
CMD 03H CMD 03H
Start address upper bit | 00H Byte number 04H
Start address lower bit | 04H Date address 0004H upper bit | 13H
Date number upper bit | 00H Date address 0004H lower bit | 88H
Date number lower bit | 02H Date address 0005H upper bit | 13H
CRC CHK lower bit 85H Date address 0005H lower bit | 88H
CRC CHK upper bit CAH CRC CHK lower bit 73H
END T1-T2-T3-T4 CRC CHK upper bit CBH
END T1-T2-T3-T4

Command code: 06H (0000 0110), write one word
E.g. 5000 (1388H) is written to 0008H address of subordinate address 02H inverter.

RTU host command information: RTU subordinate response information:
START T1-T2-T3-T4 START T1-T2-T3-T4
ADDR 02H ADDR 02H
CMD 06H CMD 06H
Write data address upper bit | 00H Write data address upper bit 00H
Write data address lower bit | 03H Write data address lower bit 03H
Date content upper bit 13H Date content upper bit 13H
Date content lower bit 88H Date content lower bit 88H
CRC CHK lower bit 74H CRC CHK lower bit 74H
CRC CHK upper bit AFH CRC CHK upper bit AFH
END T1-T2-T3-T4 END T1-T2-T3-T4

7. Communication Frame Error-checking Method
The error-checking method of frame mainly includes two parts: bit checking of byte (odd/even
parity) and whole data checking of frame (CRC checking and LRC checking).

8. Byte Checking

Users can choose different byte checking method as required, and also can choose no checking,
which will affect the checking bit setting of every byte.

Even parity checking: add an even parity bit before data transmission to express the number of
"1" in transmission data is an odd or even. If it is an even, the checking bit is "0", otherwise set it
"1" to keep the parity data constant.

Odd parity checking: add an odd parity bit before data transmission to express the number of "1"
in transmission data is an odd or even. If it is an odd, the checking bit is "0", otherwise set it "1" to
keep the parity data constant.

For example, it’s necessary to transfer "11001110", the data containing 5 "1"s. If even checking is
adopted, the even parity checking bit is "1"; if the odd checking is adopted, the odd parity check-
ing bit is "0". When transferring data, the parity bit is put on checking bit of frame by calculation.
The receiving devices also need parity checking, if the parity of received data is different from the
preset situation, it will be considered a communication error had occurred.
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9. CRC(Cyclical Redundancy Checking):

To use RTU frame format which includes a frame error detection zone based on CRC calculation
method. CRC zong checks contents of the whole frame. CRC zone is two bytes, containing a
16-bit binary value. It joins in the frame after being calculated by the transfer device. Receiving
device recalculates and receives the CRC of the frame and compares with the received value of
CRC zone, if the two CRC values are not equal, it indicates there are transmission errors.

In CRC checking mode, it first stores in OxFFFF, and then calls a procedure and processes the
continuous more than 6 bytes in the frame and value in the current register. Only 8Bit data in
each character is valid for CRC, while start and stop bits, and parity bits are invalid.
During CRC generation process, each 8-bit character is different or (XOR) from register contents
individually, and the result moves to the direction of the least significant bit, while the most signifi-
cant bit is filled with 0. LSB is picked up to detect, if LSB is 1, register is different from the preset
value individually or, if LSB is 0, no processing. The whole process will repeat eight times. After
the last one (Bit 8) is completed, the next 8-bit byte is exclusive OR with the current value of the
register individually. The final register value is the CRC value after the execution of all bytes in
the frame.
This calculation method of CRC uses the international standard CRC checking rule. While users
are editing the CRC algorithm, they can refer to the relative standard CRC algorithm, and edit a
CRC calculation program meeting the requirements actually.
Now offers a simple function of CRC calculation for users to refer (using C language program-
ming):
unsigned int crc_cal_value(unsigned char *data_value,unsigned char data_length)
{

inti;

unsigned int crc_value=0xffff;

while(data_length--)

{
crc_valLue®=*data_value++;
for(i=0;i<8;i++)
{
if(crc_valLue&0x0001)
crc_valLue=(crc_valLue>>1)"0xa001;
else
crc_value=crc_valLue>>1;
}
}

return(crc_value);
}

In ladder logic, CKSM calculates CRC value according to the frame contents, adopts look-up
table method, which possesses simple procedure and fast speed, but the program occupies a
large space of ROM program, use with caution on the occusion with requirements for space.

10. Definition of communication data address

It is the definition of communication data address, and used to control inverter, obtain the status
information of the transducer and set the relative function parameters of the inverter.

(1) Presentation rule of function code parameter address

Take parameter set+ function number as the register address of corresponding parameters, but it
should be converted to hexadecimal, for example as for addresses of 05-05 and 09-12, the func-
tion code addresses are 0505H and 090CH with hexadecimal.
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(2) Address description of other function s:

inverter

information described in the table below.

Function Address Descrifi Cﬁ /W
Description Definition escription en%li?ccst-
Reset command i .
of reserved alarm| OEOEH | Write 1 to do RST action of alarm reset w
Communication BITO: mFWD forward run
OEO6H
control command BIT1: mREV reverse run WR
BITO: mFWD in forward run
BIT1: mREV in reverse run
BIT2: mEXT DC braking
BIT3: mINT output open circuit of transducer
BIT4: mBRK braking
BIT5: mNUV busbar voltage in the normal range
Inverter status OFOEH |BIT6: mTL torque limit
BIT7: mVL voltage limit R
BIT8: miL current limit
BIT9: mACC acceleration
BIT10: mDEC deceleration
BIT11: mALM alarm occurs
BIT12: mRL communicate valid (communication
controls operation, set the frequency command )
BIT15: mBUSY parameter data is being written
Pay attention to communication setting range (0 to
L 20000): When set as the frequency source, the oppos-
Communication ite is the max. frequency values (00-03); When set as W/R
setdata address | OEOTH |the torque, the opposite is the upper limit value of torque
When set or feedback as PID, the opposite is the max.
value of PID.
Setting frequency (-20000~20000 corresponding to the
OFO1H [ max. output frequency) R
OFO0BH Operating frequency (-20000~20000 corresponding to R
the max. output frequency)
OF15H |Busbar voltage (0~1000V) R
OFOCH | Output voltage (0.0 ~ 1000.0V) R
OFOBH | Output current ( 0.00 ~399.99%, the rating is 100% ) R
1008H | The speed of the motor (0.00~99990 r/min)note1 R
1016H | Output power (0.00~9999kW ) note1 R
Run/ St 1007H | Output torque (-999~999%) R
un / Stop param- ~
eter address 100BH | PID set value (999~9990) R
description 100CH | PID feedback amount (999~9990) R
Terminal input status
1028H |[(bO:FWD, b1:REV, b2:MI1, b3:MI2, b4:MI3, R
b5::Ml4, b8:MI7)
OFOFH [ Terminal output status(b0:MO1,b1: MO2,b8:RA/C) R
0F31H |AVI analog value ( -20000~ 20000 corresponding to 10V) R
0F32H |ACI analog value ( 0 ~ 20000 corresponding to 20mA) R
0F36H |AUI analog value ( -20000 ~ 20000 corresponds to 10V) R
Faultaddress of | 4490 | The latest code value of fault information represents R
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Note: the mapping table between the latest fault code value read from the 1100H and actual fault

is as below:
Value Fault Type Value Fault Type

0 | No fault 31 | Memory error (Er1)
] Overcurrent occurred during 32 | Keypad communications error (Er2)

cheleratlon (0C1) — 33 | CPU error (Er3)

vercurrent occurred during

2 | deceleration (0C2) 34 | Reserved
3 Overcurrent occurred during running at 35 Reserv.ed

a constant speed (OC3) 36 | Operation error (Er6)
4 | Reserved 37 | Auto-tuning error (Er7)
5 | Reserved 38 RS485 communications error

- (COM port 1) (Er8)

Overvoltage occurred during
6 | acceleration (OU1) 39 | Reserved
7 | Overvoltage occurred during 40 | Reserved

deceleration (OU2) 41 | Reserved
8 Overvoltage occurred during running 42 | Reserved

at constant speed (OU3) 43 | Reserved
9 | Reserved 44 | Overload of motor 3 (OL3)
10 | Undervoltage fault (LU) 45 | Overload of motor 4 (OL4)
11_| Input phase loss (Lin) 46 | Output phase loss (OPL)

12 [ Reserved Speed mismatch or excessive speed

13 | Reserved 47 | deviation (ErE)
14 | Reserved 48 | Reserved
15 | Reserved 49 | Reserved
16 | Reserved 50 getserveq e
17 | Cooler Overneat (OH1) 51 g:(gr's:e)zvmg error during undervolta-
18 | External alarm (OH2) 52 | Reserved
19 | Inverter internal overheat (OH3) 53 | RS485 communications error(COM
20 Motor overheating port 2) (ErP)

(PTC/NTC detection) (OH4) 55 | Reserved

21 | Reserved
22 | Braking resistor overheated (dbH)

56 | Reserved

23 | Overload of motor 1 (OL1) 57 | Reserved
24 | Overload of motor 2 (OL2) 58 | PID feedback wire break (CoF)
25 | Inverter overload (OLU) 59 | Reserved
26 | Reserved 60 | Reserved
27 | Overspeed (OS)
28 | Reserved
29 | NTC wire break error (nrb)
30 | Reserved
Note 1:

Floating-point data (eg: the speed of the motor)
15 14 13[12]1n]10] o8| 7]6][s5]4a]3]2][1]o0
Exponent Mantissa

Exponent: 0~3
Mantissa: 1~9999
Value represented by this form = mantissa x square of 10 (exponent -2)
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Value Mantissa Exponent Mantissa x square(exponent -2) of 10
0.01~99.99 1~9999 0 0.01
100.0~999.9 1000~9999 1 0.1
1000~9999 1000~9999 2 1
10000~99990 1000~9999 3 10

11. Response of Error Information

When responding from the device, it uses parameters and fault address to indicate a normal
response (errorless) or occurrence of some kind of error (called response of objection). For
normal response, responsive parameters, data addresses or sub-function codes respond from
the device. For response of objection, a code equivalent to the normal code returns from the
device with logical 1in the first place.

For example: a message from the host device to the subordinate equipment requires reading a
set of data address of transducer function code, which will generate the following parameters:
00000011 (hexadecimal 03H)

For normal response, the same function code responds from the device. For objection response,
it returns:

10000011 (hexadecimal 83H)

After receiving the objection response from the host application, the typical process is resending
message, or modifying a command for the responsive fault.

Up to two ports of RS485 communications link are available as listed befow,

i The machine can
Port Connection Route Parameter be connected
RS 485 communications link (COM 1)(via the RJ45 -
1 connector prepared for keypad connection) 11.01~11.10 Keypad

SG+,SG~, on the control P Host equipment

2 RS 485 communications link é%())M 2)(via terminals 11.11~11.20

To connect any of the applicable devices, follow the procedures shown below.

(1) Keypad

The keypad allows you to run and monitor the inverter. It can be used independent of the 11
group function parameters setting.

(2) Host equipment

The inverter can be managed and monitored by connecting host equipment such as a PC and
PLC to the inverter. Modbus RTU and SAVCH Electric general-purpose inverter protocol are
available for communications protocols.

m RS485 communication 1 communication Station address | Factory default 1

Setting Range| 1~255

saelr::sg(ers 11.11 RS485 communication 2 communication Station address

(1] Specifies the station address for the RS 485 communications link,

Protocol Station address
Modbus RTU 1~255
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RS 485 communication
1: Communications error processing

A | Factory default 2

Setting Range

0: Immediate Er8 alarm

1: Er8 alarm after timer operation

2: Retry start when timer is running, when communication is not resu-
med: Er8 Alarm, when communication resumes: Continue running.

3: Continue to run

sae::t;gte,s 11. 12 RS485 communication 2:Communications error processing

[ Specifies the error processing to be performed if an RS485 communications error happens.
RS485 communications errors include logical errors (such as address error, parity error, fra-
ming error), transmission protocol error, and physical errors (such as no-response error spe-
cified by 11. 08 and 11. 18). The inverter can recognize such an error only when it is confi-
gured with a run or frequency command sourced through the RS485 communications link a-
nd it is running. If none of run and frequency commands is sourced through the RS485 com-
munications link or the inverter is not running, the inverter does not recognize any error occu-

rrence.

11.02,11. 12
Setting value

Function

0

Immediately alarm, displaying an RS485 communications error ( Er8 for
11. 02 and Erp for 11. 12). The inverter stops (with alarm issue).

Run during the period specified by the error processing timer (11. 03, 11. 13),
display an RS485 communications error (Er8 for 11. 02 and Erp for 11. 12),
and then stop operation. The inverter stops (with alarm issue).

Retry communication during the period specified by the error processing timer
(11. 03, 11. 13). If a communications link is recovered, continue operation.
Otherwise, display an RS485 communications error (Er8 for 11. 02 and Erp for
11. 12) and stop operation. The inverter stops (with alarm issue).

Continue to run even when a communication error happens.

| RS485 communication 1: timer | N |Factorydefault 2.0

Setting Range| 0,0~60.0s

Related
parameters

11.13 RS485 communication 2: timer

LI Timer (parameter 11. 03,11. 13): specifies an error processing timer. If the timer count has
elapsed due to no response from the other end when a query has been issued, the inverter in-
terprets it as an error occurrence. See the "No-response error detection time (11. 08, 11. 18)"
given on the next page.

173 RS485 communication 1: baud rate | N | Factory default 3
0: 2400bp s
1: 4800bps
Setting Range| 7. 9600bps
3: 19200bps
4: 38400bps
sadrgﬁgters 11.14 RS485 communication 2: baud rate

11 Baud rate: specifies the transmission speed for RS485 communication, parameters of 11. 14
and 11. 04 with the same setting.
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RS485 communication 1 response interval | 4 I Factory default| 0,01
Setting Range| 0.00~1.00s

Related — .

parameters 11. 19 RS485 communication 2 response interval
B Response interval(11. 09 for port 1 and 11. 19 for port 2), parameters 11. 19 and 11. 09 with the
same setting

Specifies the latency time after the end of receiving a query sent from the host equipment (such
as a computer or PLC) until the start of sending the response. This enables the inverter to control
the response timing to match the host equipment that is slow in processing.

Host equipment Query
Inverter Response

T

T1 = response interval + a
a where a is the processing time inside the inverter. a may vary depending on the processing
status and the command processed in the inverter.

Jll RS485 communication 1 protocol selection | N I Factory default 1

Setting Range| 0: Modbus RTU protocol
1: PC software SavchSoft_INV protocol
5: Modbus ASCII protocol

saelrgﬁﬁgte,s 11.20 RS 485 communication 2 protocol selection

£ Protocol selection (11. 10 for port 1, 11. 20 for port 2); Parameters 11. 20 and 11. 10 have
the same selection.

g Communication Data Storage Selection | N I Factory default I 0

0: Save into nonvolatile storage (Rewritable times limited)
Setting Range 1: Write into temporary storage (Rewritable times unlimited)

2: Save all data from RAM storage to EEPROM(After saving data,
the 11. 97 data automatically returns to "1". )

£ A nonvolatile storage (EEPROM) in the inverter has a limited number of rewritable times
(100,000 to 1,000,000 times). Saving data into the storage so many times unnecessarily will
no longer allow the storage to save data, causing memory errors. For frequent data writing via
the communications link, therefore, a temporary storage is provided instead of the nonvolatile
storage (EEPROM). To use the temporary storage, set the 11. 97 data at "1".Using the temp-
orary storage reduces the number of data writing times into the nonvolatile storage (EEPROM),
preventing memory errors.
Setting the 11. 97 data at "2" saves all data written in the temporary storage into the nonvola-
tile one.
Changing the 11. 97 data requires simultaneous keying of (&% key + )/ () key).
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Communication function (mode selection)
(refer to 04. 30)

N

Factory default

0

m Auxiliary communication function (mode selection) | N I Factory default | 0

Function

Setting Frequency command

Running command

0 04. 30,11. 98

04. 30,11. 98
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7. Failure Indication and Countermeasures

Inverter itself has various alarm data, like overvoltage, undervoltage, and over-current, as protec-
tive functions. the "alarm" detection function which, upon detection of an abnormal state, displays
the alarm code on the LED monitor and causes the inverter to trip, the "light alarm" detection
function which displays the alarm code but lets the inverter continue the current operation, Alarm
history are stored in the memory of inverter, and can be read by the keypad. If any problem
arises, understand the protective functions listed below table and onwards for troubleshooting.

Protection Descrinti Related
functions escription parameters
This function detects an abnormal state, displays the corresponding
alarm code, and causes the inverter to trip. The "alarm" codes are
check-marked in the "Alarm" object column in Table 7.1. For details of
"Alarm"  [each alarm code, see the corresponding item in the troubleshooting.| 04.98
detection | The inverter retains the last four alarm codes and their factors together
with their running information applied when the alarm occurred, so it
can display them.
This function detects an abnormal state categorized as a "light alarm"
. displays L-AL,and lets the inverter continue the current operation| 04.81
Light Alarm | without tripping. without raising alarm. The "light alarm" codes are| 04.82
check-marked in the "Light alarm" object column in table below.
Stall When the output current exceeds the current limiter level (00. 44)
ti during acceleration/ deceleration or constant speed running, this func- 00.44
prevention | tion decreases the output frequency to avoid an overcurrent trip. :
Overload |Before the inverter trips due to a heat sink overheat (OH1 ) or inverter
prevention |overload (OLU ), this function decreases the output frequency to| 04.70
control  |reduce the load.
Automatic
deceleration| If regenerative energy returned exceeds the inverter's braking capabil-
(Anti-regen-|ity, this function automatically increases the deceleration time or| 04.69
erative controls the output frequency to avoid an overvoltage trip.
control)
Deceleration
characteristi-
cs (Excessiv-{ During deceleration, this function increases the motor energy loss and
e regenerati- | decreases the regenerative energy returned to avoid an overvoltage 04.71
ve energy  |trip (OU).
proof braking
capability)
Reference | This function detects a reference frequency loss (due to a broken wire,
loss etc.), continues the inverter operation at the specified frequency, and| 01.65
detection  |issues the "Command loss detected" alarm signal.
f‘b’&ownat'cf Before the inverter trips due to an abnormal surrounding temperature
owe ng or output current, this function automatically lowers the carrier| 04.98
carrier ireq- frequency to avoid a trip.
uency
Dew conde-|Even when the inverter is in stopped state, this function feeds DC
nsation pre- | current across the motor at certain intervals to raise the motor tempera-| 08.21
vention ture for preventing dew condensation.
Motor overl- When the inverter output current has exceeded the specified level
oad earl protection,this function issues the "Motor overload early warning" signal| 01.34
warningy by the thermal overload protection function before inverter raise alarm | 135

(This function exclusively applies to the 1st motor.)
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Protection D i Related
functions escription parameters
When the inverter has stopped because of a trip, this function allows
Auto-reset |the inverter to automatically reset and restart itself, The number of 04.04
retries and the latency between stop and reset can be specified. 04.05
Upon receipt of the "Force to stop" terminal command [mSTOP], this

Forced stop | function interrupts the run and other commands currently applied in| 04.56
order to forcedly decelerate the inverter to a stop.

"Alarm" object

Code Name Code Name
00C1,0C2, 0C3| overcurrent OS |Overspeed
EF Ground fault Er1 |Memory error
0OU1,0U2,0U3 | Overvoltage Er2 |Keypad communications error

LU Undervoltage Er3 |CPU error

Lin Input phase loss Er6 |Operation error

OPL Output phase loss Er7 |Auto-tuning error

B R e )
OH2 External alarm ErF |Data saving error during undervoltage
OH3 Inverter internal overheat ErE | Speed mismatch or excessive speed deviation|
OH4 Motor protection (PTC/NTC thermistor)) nrb |NTC wire break error

dbH Braking resistor overheated Err  |Mock alarm

OL1~0L4 Overload of motor 1~4 CoF |PID feedback wire break
OLU Inverter overload
“Light Alarm" Objects
Code Name Code Name
Er8 |RS485 communications error(COM port 1)

OH1 Cooler Overheat Erp |RS485 communications error(COM port 2)
OH2 External alarm ErE |Speed mismatch or excessive speed deviation
OH3 Inverter internal overheat Pid |PID alarm output

dbH Braking resistor overheated UTL |Low torque output

OL1~0L4 Overload of motor 1~4 PTC |PTC Thermistor activated

CoF PID feedback wire break rTE |Inverter life (Motor cumulative run time)
oL Motor overload early waming CnT |Inverter life (Number of startups)

OH Cooler overheat early warning LiF |Lifetime alarm

rEF Reference command loss detected
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7.1 PROBLEMS AND TROUBLESHOOTING PROCEDURE

Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
Disconnect the wiring from the o
(1)The inverter inverter output terminals ([U], [V] | Remove the short-circuited part
output lines were and [W]) and measure the (including replacement of the
short-circuited. interphase resistance of the motor | wires, relay terminals and
wiring. Check if the resistance is motor).
too low
(2)Ground faults Disconnect the wiring from the Remove the grounded parts
have occurred at the| output terminals ([U], [V] and [W]) | (including replacement of the
OC1 |inverter output lines. |and perform a Megger test. wires, relay terminals and motor).
(OV:r:;:urr Measure the motor current with a
measuring device to trace the B P
occurred current trend. Then, use this data grtt‘neclrggiés'tﬁzoir?ve:r}(’é’; ::Zd‘;cc? it
during to judge if the trend is over the pacity
accelera- calculated load value for your
tion.) |(3)Overload system design.
oc2 (lalf there arekant)r/] stljddgn
(Overcurr Trace the current trend and check if ﬁ anges, ma e" € loa
there are any sudden changes in| fluctuation smaller or increase
ent the current the inverter capacity.
occurred (@Enable irﬁta(}@ane(gzs,12 “
during overcurrent limiting (04.12 =
- | (4) Excessive torque
degelera Lo)ost specified. a Check whether decreasing the
ion) torque boost (00. 09) decreases the| If no stall occurs, decrease the
(manual torque boost
OC3 (when 00.37=0. 1. |output current but does not stall the| torque boost 00. 09.
(Overcurr | 3 4)) ’ motor.
ent -
occurred Check that the motor generates %)'”Cgeast? th? ac‘gg'g'gg'ogo
during .| enough torque required during ecereration timet V. ¥/, 9u.
. (5)The acceleration/ ; : 08,01.10~01.15,04.56)
running at. e acceleration or deceleration.That ®Enable th t limit
g at| deceleration time torque is calculated from the nable the current limiter
a constant| was too short inarti (00.43)and torque limiter(00.
moment of inertia for the load and 40.00.41.01.16.01.17)
speed) the acceleration/deceleration time. NSO .
®lncrease the inverter capacity.
(DImplement noise control
i measures.
6) Malfunction Check if noise control measures @Enable the Auto-reset (04. 04).
(6) are appropriate (e.g., correct 50 t beorber {
caused by noise. | grounding and routing of control 0"';'90 a furtge a sqlr erto
and ma orcut wre) oot conaciors cols or,
noise.
EF Inverter output Disconnect the wiring from the Remove the grounded parts
(Ground | terminal(s) grounded | output terminals ([U], [V], and [W]) | (including replacement of the
fault) | (ground fault) and perform a Megger test. wires, relay terminals and motor).
Oou1
1) The power suppl
(Overvoltag S/o)ltage Zxceede(f ﬁ]&é Measure the input voltage Decrease the voltage to within
e occurred | inverter's specification P ge: the specified range.
during | range
accelera-
tion)
ou2 In the same power line, if a
phase-advancing capacitor is turned
(Overvoltaj] (2)Asurge current | GNJOFF or a thyristor converter is Install a DG reactor.
€ occurred | entered the input activated, a surge (momentary large :
during | power supply increase in the voltage or current)
decelera- may be caused in the input power
tion)
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Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
(Dincrease the deceleration time
(00.08,01.11,01.13,01.15,
04.56).
(@Enable the automatic
. deceleration (anti-regenerative
Oou1 (3) The deceleration Recalculate the deceleration control) (04.69), or deceleration
(Overvoltag| time was too short for bae;:: dcgr?tﬁe ﬁorﬁgitec;? ilr?en rti(a)\ r?;e characteristics(04.71).
e occurred | the moment of inertia the load and the deceleration time. ©@Enable torque limiter(00. 40.
g for load 00.41.01.16.01.17.04.73).
uring @Set the rated voltage (at base
accelera- frequency) (00.05) to "0" to
tion) improve the braking capability.
ou2 @Qon5|der the use of a braking
(Overvolta Ee;stor. - —
e occurred Dincrease the acceleration time
dur::1 . (00.07,01.10,01.12,01.14).
9 | (4) The acceleration | Check if the overvoltage alarm (@Select the S-curve pattern(04.
decelera- | time was too short. | occurs after rapid acceleration. 07).
tion) (®Consider the use of a braking
ou3 resistor.
(Overvoltag (DSet the rated voltage (at base
e occurred . ) frequency) (00.05) to "0" to
duing | (hpann ©24"% | Conbre e braing raseof e | improv e rakig capabity
running at VY- : @Consider the use of a braking
constant resistor.
speed) (Dlmplement noise control
measures.
Malfuncti Check if the DC link bus voltage was | @Enable the auto-reset (04.04).
(6)Ma d ant'o.n below the protective level when the | ©Connect a surge absorber to
caused by noise overvoltage alarm occurred. magnetic contactor's coils or
other solenoids (if any) causing
noise.
(1) Amomentary (DRelease the alarm.
power failure @)If you want to restart running the motor without treating this condition
occurred as an alarm, set 00. 14 to "3","4", or "5", depending on the load type.
Check if the power to the inverter
(2)The power fothe |/ s yitched back to ON while the .
inverter was switched 1 alh Turn the power ON again after all
back to ON 00 S00n control power was still alive. (Check &
(when 00.14=1) whether the LEDs on the keypad LEDs on the keypad go off.
: light.)
(3) The power supply
voltgage did not rea_ch Measure the input voltage. Incre_ase the voltage to within the
thg inverter's specific- specified range.
LU ation range
(Underv- | (4) Peripheral equip- ;
oltage) | ment for the power Measure the input voltage to find Replace any faulty peripheral

circuit malfunctioned,
or the connection
was incorrect.

which peripheral equipment
malfunctioned or which connection is
incorrect.

equipment, or correct any incor-
rect connections.

(5) Any other loads
connected to the sa-
me power supply has
required a large star-
ting current, causing
a temporary voltage
drop.

Measure the input voltage and check
the voltage fluctuation.

Reconsider the power supply
system configuration.
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Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
(6) Inverter'sinrush | Check if the alarm occurs when a
L current caused the [ molded case circuit breaker
(Underv- power voltage drop | (MCCB), residual-current-operated | Reconsider the capacity of the
ltage) because the power | protective device (RCD)/earth power supply transformer.
oltage) | supply transformer | leakage circuit breaker (ELCB) (with
capacity was insuffi- | overcurrent protection) or magnetic
cient. contactor (MC) is turned ON.
(1) Breaks in wiring to Repair or replace the main circuit
the main power input | Measure the input voltage power input wires or input
terminals. devices (MCCB, MC, etc.).
(2) The screws on the Check f th th .
main power input ter-| Check if the screws on the main ) ’
minalspare Ioos%ly power input terminals have become ;2%2;612121: dt:gg;?al screws to the
i loose. que.
tightened.

Lin (3) Interphase voltage (@OConnect an AC reactor (ACR)
(Input | nbalance between ) to lower the voltage unbalance
phase | hree phases was too | Measure the input voltage. between input phases.

loss) large @Increase the inverter capacity.
(4) Overload cyclically| Measure the ripple wave of the DC | If the ripple is large, increase the
occurred link bus voltage. inverter capacity.
(5) Single-phase Correct inverter for single-phase
voltage was ian{t to Cheg:k the in\_/_erter settings and use to meet the power supply( on
Fhe three-phase input | service condition. single-phase input)
inverter.
(1) Inverter output | p 1o 26 e the output current. Replace the output wires.
wires are broken
(2) The motor winding| pe.aq e the output current. Replace the motor.

OPL |lisbroken
(Output | (3) Ih‘? terrr;unal stcret Check if any screws on the inverter | Tighten the terminal screws to the

phase | ws for inverter output | o it terminals have become loose. | recommended torque.

loss) were not tight enough

(4) Asingle-phase Single-phase motors cannot be us-
motor has been ed. Note that (83100 inverter only
connected drives 3-phase induction motors)
(1) Temperature aro- E.g., ventilate the panel where the
und the |n_verter exce-| Measure the temperature around the | inverter is mounted, Lower the
eded the inverter's | inverter. temperature around the inverter.
specification range.

Check if there is sufficient clearance | Change the mounting place to
(2) Ventilation path is | around the inverter. ensure the clearance.
blocked. Check if the cooler is not clogged. Clean the cooler.

OH1 (3) Cooling fan's airfl-
ow volume decreased| Check the cumulative run time of the )
(Cooler | que to the service life | cooling fan. Replace the cooling fan.
Overheat) | expired or failure.

(4) Overload

Measure the output current.

(DReduce the load (use cooler's
overheat early warning

(01.01~01. 09)/or overload early
warning (01. 34) and reduce the
load before the overload protection
is activated).

(2Decrease the motor sound
(carrier frequency)(00. 26).
(3Enable the overload prevention
control(04. 70).
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Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
(1) An alarm function :
of external equipment Check the operation of external Remove the cause of the alarm
was activateg P equipment. that occurred.
. __|Check if the external alarm signal (d-
(2) Wrong connection ada= 9) wiring i
- = g is correctly connected ;
or poor contact in ext- p . ,, Connect the external alarm signal
ernal alam signal to the terminal to v'\‘/hlch the "Enable |, o0 correctly.
OH2 wirin external alarm trip" terminal comma-
(External 9. nd has been assigned.
alarm) Check whether the "Enable external
alarm trip" terminal command has Correct the assignment
) been assigned to an unavailable ter- ’
(3f)ﬂljnc&z_rrect Seﬁ'n% minal 01. 01~01. 09, 01. 98, 01. 99.
gatanc 10N parameler | cpeck whether the logic (normal/neg-|
ative) of the external signal matches |Ensyre the matching of the
that of the [mTHR] command specifi- | normal/negative logic.
ed by 01. 01~01. 09, 01. 98, 01. 99.

OH3 The surrounding tem- E.g., ventilate the panel where
(Inverter  |perature exceeded | Measure the surrounding the inverter is mounted ,Lower
internal  the inverter's specific- | temperature. the temperature around the

overheat) |ation limit. inverter.

(1) The temperature

around the motor Measure the temperature around the

exceeded the motor's | moor. P Lower the temperature.

specification range.

(2) Cooling system for | Check if the cooling system of the Repair or replace the cooling

the motor defective | motor is operating normally. system of the motor.
(DReduce the load (e.g. Use the
overload early warning early(01.
34)and reduce the load before the
overload protection is activated.)

(3) Overload. Measure the output current. (In winter, the load tends to
increase.)
@Lower the temperature around
the motor.
®Increase the motor sound
(Carrier frequency) (00.26)

( MS;“WO_ (4) The activation level
- . |(04.27) of the PTC th- | Check the PTC thermistor " N
ée/ﬁl?g g? Jr_ ermistor for motor ov- | specifications and recalculate the Ma?,g'r%tg?, gg:g of function
mistor)) erheat protection was | detection voltage. p )

set inadequately.

(5) Settings for the
PTC/NTC thermistor
are improper

Check the setting of the thermistor
mode selection (04. 26) and the
slider position of

terminal AUI property switch SW5.

Change 04.26 to the setting which

is appropriate for the thermistor used
and switch the control board switch
to PTC/NTC side.

(6) Excessive torque

Check whether decreasing the

If no stall occurs, decrease the

boost specified. torque boost (00. 09) does not stall
(00.09) the motor. 00.09 data.

Check if the base frequency (00.04) | patch the function parameter
(7) The V/f pattern did |and the rated voltage at base data with the valueg on the

not match the motor

frequency (00.05) match the values
on the motor's nameplate.

motor's nameplate.

(8) Incorrect setting
of function parameter
data.

Although no PTC/NTC thermistor is
used, the thermistor mode is
enabled (04.26) is still in action.

Set the 04. 26 data to "0"
(Disable)
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Code

Description for
problem and Pos-
sible Causes

Checking

Suggested Measures

dbH
(Braking
resistor
overheated)

(1) Braking load is too
heavy.

Reconsider the relationship between
the braking load estimated and the
real load.

(@Lower the real braking load.
@Review the selection of the
braking resistor and increase the
braking capability.(Parameters
(00. 50, 00. 51, 00. 52)data is
also required to be modified)

(2) Specified deceler-
ation time is too short.

Recalculate the deceleration torque
ly applied, based on a moment of in-

time.

and time needed for the load current-

ertia for the load and the deceleration

(increase the deceleration time
(00. 08,01. 11,01.13,01.15,
04. 56).

@Review the selection of the
braking resistor and increase the
braking capability.

(Parameters (00. 50, 00. 51,

00. 52) data is also required to
be modified)

(3) Incorrect setting of
function parameters

(00. 50, 00. 51, 00. 52)
data

Recheck the specifications of the
braking resistor.

Review data of function param-
eters 00. 50, 00. 51, 00. 52, then
modify it.

OH3
(Charger
circuit fault)

(1) The control power
was not supplied to
the magnetic contact-
or intended for short-
circuiting the charging
resistor.

Check whether you quickly turned
the circuit breaker ON and OFF to
confirm safety after cabling/wiring.

Wait until the DC link bus voltage
has dropped to a sufficiently low
level and then release the current
alarm. After that, turn ON the
power again. (Do not turn the
circuit breaker ON and OFF
quickly.)

(Turning ON the circuit breaker
supplies power to the control
circuit to the operation level
(lighting the LEDs on the keypad)
in a short period. Immediately
turning it OFF even retains the
control circuit power for a time,
while it shuts down the power to
the magnetic contactor intended
for short-circuiting the charging
resistor since the contactor is
directly powered from the main
power. Under such conditions,
the control circuit can issue a
turn-on command to the
magnetic contactor, but the
contactor not powered can
produce nothing. This state is
regarded as abnormal, causing
an alarm.)

OL1~0L4
(Overload

(1) The electronic the-
rmal characteristics do|
not match the motor
overload characteris-
tics.

Check the motor characteristics.

(DReconsider the data of function
parameters(00. 10%,00. 12%).
@) Use an external thermal relay.

of motor
1~4)

(2) Activation level for
the electronic thermal
protection was inade-
quate

Check the continuous allowable
current of the motor.

Reconsider and change the data
of function parameter (00. 11%),
and make change accordingly.
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Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
Recalculate the
acceleration/deceleration torque and i
(3) The specified acc- | fime needed for the load basqed on Increase theoaoc °8'76 raé'g"égece"
eleration/ deceleration| he moment of inertia for the load Sﬁat;%igTefs 04.56).
time was too short. | anq the acceleration/deceleration ’ U
time.
OL1~0L4 Reduce the load (e.g. Use the
(Overload overload early warning (01.34)
of motor 4) Overioad M th tout t and reduce the load before the
1~4)  |(4)Overloa easure the output current. overload protection is activated.).
(In winter, the load tends to
increase.)
(5) Excessive torque | Check whether decreasing the
boost specified torque boost (00. 09) does not stall gonggitggtgccurs, decrease the
(00.09) the motor. ) )
(1) Temperature arou- E.g., ventilate the panel where
gd éhﬁ |n_verter e:\xcee- !Vleasure the temperature around the| tne inverter is mounted, Lower
ci?lce:ti(?r:nr\;igzrs spe-| inverter. the temperature.
(2) Excessive torque | Check whether decreasing the If I h
boost specified torque boost (00. 09) does not stall Oonggs(tjztaoccurs, decrease the
(00.09) the motor. i i
Recalculate the
(3) The specified acc- | acceleration/deceleration torque and )
eleration/ deceleration | time needed for the load, based on }QCFEETSG t_he a_ccele(;gn%r;
time was too short. the moment of inertia for the load ec(;aseroaflcqnotlr(r)ye (1 5 '0 4 ;56
and the acceleration/deceleration 00.08,01. -15,04.56).
time.
(DReduce the load (e.g., Use the
overload early warning (01. 34)
and reduce the load before the
overload protection is activated.).
I’ OLg (4) Overload Measure the output current. (In winter, the load tends to
nverter increase.)
overload) (@Decrease the motor sound
(Carrier frequency) (00. 26)
(3Enable overload prevention
control (04. 70).
o Check if there is sufficient clearance | Change the mounting place to
(5) Ventilation paths | around the inverter. ensure the clearance.
are blocked. Check if the cooler is not clogged. Clean the cooler.
(6) Cooling fan's airflo-| Check the cumulative run time of the .
wvolume decreased | cooling fan. Replace the cooling fan.
due to the service life [Visually check that the cooling fan )
expired or failure. rotatesynormally. 9 Replace the cooling fan.
(7) The wires to the
gﬁtgirngrg Itgl?glglrgka Measure the leakage current. Insert an output circuit filter (OFL)
ge current from them.
Check the motor parameter "Number Specifyhthﬁ 03.01 datg in acc(:jorda-
of poles” (03. 01). nce Wlt‘ the motor to be used.
os (1)Incorrect setting of according to the motor used.
(Overspeed Lunction parameter | Check the max. frequency setting Specify the 00. 03 data in accord-

ata.

(00. 03).

ance with the output frequency.

Check the setting of speed limit func-
tion (09. 32, 09. 33).

Disable the speed limit function
(09. 32, 09. 33).
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Code

Description for
problem and Pos-
sible Causes

Checking

Suggested Measures

os
(Overspeed

(2) Insufficient gain
of the speed controller]

Check whether the actual speed
overshoots the commanded one in
higher speed operation.

Increase the speed controller gain
(09.03) (Depending on the situati-
ons, reconsider the setting of the

filter constant or the integral time)

(3) Noises superimp-
osed on the PG wire.

Check whether appropriate noise co-

ntrol measures have been implemen-|
ted (e.g., correct grounding and routi-

ng of signal wires and main circuit -
wires).

Implement noise control
measures.

Er1
(Memory
error)

(1) When writing data
(especially initializing
or copying data), the
inverter was shut do-
wn so that the voltage
to the control PCB has
dropped

Initialize the function parameter data

with (04. 03); After initialization, check

if pressing the@)key releases the
alarm .

Revert the initialized function
code data to their previous
settings, then restart the
operation.

(2) Inverter affected by|
strong electrical noise
when writing data
(especially initializing
or copying data)

Check if appropriate noise control
measures have been implemented
e.g., correct grounding and routing
of control and main circuit wires).
Also, perform the same check as
described in (1) above.

Implement noise control
measures. Revert the initialized
function code data to their
previous settings, then restart the
operation.

(3) The control PCB
failed.

Initialize the function code data by
setting (04.03) to "1", then reset the
alarm by pressing the key and
check that the alarm goes on.

The control PCB (on which the
CPU is mounted) is
defective.Contact your SANCH
Electric representative.

Er2
(Keypad
communi-
cations
error)

(1) Broken communic-
ations cable or poor
contact.

Check continuity of the cable, conta-
cts and connections.

(DRe-insert the connector firmly
(@Replace the cable.

(2) Connecting many
control wires hinders
the front cover from
being mounted, liting
the keypad.

Check the mounting condition of the
front cover.

(DUse wires of the recom-
mended size (0.75mm?) for
wiring.

(@Change the wiring layout
inside the unit so that the front
cover can be mounted firmly.

(3) Inverter affected

Check if appropriate noise control
measures have been implemented

Implement noise control

by strong electrical (e.g., correct grounding and routing | measures.
noise. of communication cables and main
circuit wires).
. Replace the keypad with another one|
(4) Akeypad failure and check whether a keypad comm- | Replace the keypad.

occurred

unications error (Er2) occurs.

Er3
(CPU
error)

(1) Inverter affected
by strong electrical
noise.

Check if appropriate noise control
measures have been implemented
(e.g. correct grounding and routing
of signal wires, communications
cables, and main circuit wires)

Implement noise control
measures.
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Code

Description for
problem and Pos-
sible Causes

Checking

Suggested Measures

Er8
(RS485
commu-
nications

error
(CoM
port 1))

Erp
(RS485
commu-
nications

error
(CoM
port 2))

(1) Communications
conditions of the inve-
rter do not match that
of the host equipment

Compare the settings of the 11.
01~11.10/11. 11~11. 20 with those of
the host equipment

Correct any settings that differ.

(2) Even though no-
response error detect-
ion time (11.08, 11.
18) has been set, co-
mmunications is not
performed within the
specified cycle.

Check the host equipment.

Change the settings of host
equipment software or disable
the no-response error detection
(11.08/11.18 = 0).

(3) The host equipme-
nt did not operate due
to defective software,
settings, or defective
hardware.

Check the host equipment (e.g.,
PLCs and computers).

Remove the cause of the
equipment error.

(4) The RS485 conv-
erter did not operate
due to incorrect conn-
ections and settings,
or defective hardware.

Check the RS485 converter (e.g.,
check for poor contact).

Change the various RS485
converter settings, reconnect the
wires, or replace hardware with
recommended devices as
appropriate.

(5) Broken communic-
ations cable or poor
contact.

Check the continuity of the cables,
contacts and connections.

Replace the cable.

(6) Inverter affected
by strong electrical
noise.

Check if appropriate noise control
measures have been implemented
(e.g., correct grounding and routing
of communications cables and main
circuit wires).

(Dlmplement noise control
measures.

@Implement noise reduction
measures on the host side.
(®Replace the RS485 converter
with a recommended insulated one.

(7) Terminating resist-
or not properly config-
ured.

Check that the inverter serves as a
terminating device in the network.

Configure the terminating resistor
switch(es) (SW2/SW3) for RS485
communication correctly. (That is,
turn the switch(es) to ON.)

ErF
(Data
saving
error
during
under-
voltage)

(1) During data saving
performed when the
power was turned
OFF, the voltage fed
to the control PCB
dropped in an abnor-
mally short period due|
to the rapid discharge
of the DC link bus.

Check how long it takes for the DC
link bus voltage to drop to the preset
voltage when the power is turned
OFF.

Remove whatever is causing the
rapid discharge of the DC link
bus voltage. After pressing thef
key and releasing the alarm,
return the data of the relevant
function parameters the
frequency commands and PID
commands (specified through the
keypad) or the output frequencies
modified by the [mUP)/[DOWN]
terminal commands) back to the
original values and then restart
the operation.
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Description for

Code problem and Pos- Checking Suggested Measures
sible Causes
Implement noise control
measures. After pressing the
key and releasing the alarm,
return the data of the relevant
ErF (2) Inverter operation | Check if appropriate noise control function codes (such as the
(Data affected by strong ele-| measures have been implemented | frequency commands and PID
savin ctrical noise when the | (€.g., correct grounding and routing | commands (specified through the
errorg power was turned of control and main circuit wires). keypad) or the output frequencies
durin OFF. modified by the [mUP)/[DOWN]
unde?— terminal commands) back to the
voltage) original values and then restart
9 the operation.
The control PCB (on which the
(3) The control circuit | Check if ErF occurs each time the | CPU is mounted) is defective.
failed. power is turned ON. Contact your SAVCH Electric
representative.
Measure the output current. Reduce the load.
(1) overload -
bcgifaki:\slvvl?lzgllﬂgany mechanical Release the mechanical brake.
Change the 00.44 data correctly.
Check the data of function parameter| Or, set the 00.43 data to "0"
(00.44) (Current limiter (Level)). (Disable) if the current limiter
(2) The motor speed operation is not needed.
does not rise due to @ Match the V/f pattern setting
ErE the current limiter Check the data of function parameter| with the motor ratings.

(Speed | operation. 00. 04,00.05, 03.01~03. 12 to ens- | (@) Change the function
mismatch ure that the V/f pattern setting is right.| parameter data in accordance
exceosrsive with the motor parameters.

d |(3) Function paramet- | Check whether the data of 03.01,03. -
doriation) [6r setings do not ma- 02,03.03,03. 06,03.07,03.08,03. 09, Perform auto-uning of the
tch the motor charact- | 03. 10,03. 12 match the parameters " 0:? 04
eristics. of the motor. parameter U3. O4.
Connect the inverter output
4) Wiring to the » terminals U, V, and W to the
Snétor is ?noorrect. Check the wiring to the motor. motor input terminals U, V, and
W, respectively.
(5) The motor speed Correct the 00.40 data. Or, set
does notrise due to | Check the data of Torque limiter the 00.40 data to "999" (Disable)
the torque limiter (00.40). if the torque limiter operation is
operation. not needed
(1)The NTC thermist- | Check whether the motor cable is
or cable is broken. | broken. Replace the motor cable.
( N?C (2) The temperature
wire  |@round the motoris | Measure the temperature around the | Reconsider the use environment
break extremeLy low (lower | motor. of the motor.
error) than -30°C )
(3) The NTC thermist- | Measure the resistance of the NTC
Replace the motor.
or is broken. thermistor. i
Err Set the function para-
meter 04.45 data to
g?g?;l; “4" for performing this Press RESET key for recovery.

alarm.
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Code

Description for
problem and Pos-
sible Causes

Checking

Suggested Measures

Cof
(PID
feedback
wire
break )

(1) The PID feedback
signal wire is broken.

Check whether the PID feedback
signal wires are connected correctly.

(DCheck whether the PID
feedback signal wires are
connected correctly. Or, tighten
up the related terminal screws.
@Check whether any contact
part bites the wire sheath.

(2) PID feedback
related circuit affected
by strong electrical
noise.

Check if appropriate noise control m-
easures have been implemented
(e.g., correct grounding and routing of
signal wires, communication cables,
and main circuit wires).

(Dlmplement noise control
measures.

(@Separate the signal wires from
the main power wires as far as
possible.
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8.MAINTENANCE AND INSPECTION

Perform daily and periodic inspections to avoid trouble and keep the reliability of the inverter at its
maximum.

8.1 DAILY INSPECTION

Visually inspect the inverter for operation errors from the outside without removing the covers
when the inverter is ON or operating.

- Check that the expected performance (satisfying the standard specification) is obtained.

- Check that the surrounding environment satisfies the requirements given in Chapter 2, Section
2.1 "Operating Environment".

- Check that the LED monitor on the keypad display normally.

- Check for abnormal noise, odor, or excessive vibration.

- Check for traces of overheat,discoloration and other defects.

8.2 PERIODIC INSPECTION

Perform periodic inspections according to the items listed in Table below. Before performing perio-
dic inspections, be sure to stop the motor and remove the front cover with the inverter power OFF.

List of Periodic Inspections

Check part Check item Method of inspection| Evaluation criteria

1) Check the surrounding temperature,
humidity, vibration and atmosphere .
Ambient (dust, gays, oil mist, or water drops). | Check visually or | The standard
environment | 2) Check that tools or other foreign | Measure using specifications must
materials or dangerous objects are not | 2PParatus. be satisfied.

left around the equipment.

Check that the input voltages of main | Measure the input The standard
Input voltage - | and control circuit are correct. voltages using a specifications

multimeter or the like. | must be satisfied.

1) Check that the display is clear.
Keypad 2) Check that there is no missing part in | Visual inspection No abnormalities
the displayed characters.

Check for:
1) Abnormal noise or excessive vibra- 1) Visual or auditory
Structure such | ion ) inspection
asframe and | 2) Loose bolts (at clamp sections). 2) Retighten.

3) Deformation and breakage
cover : : 3),4), 5) Visual

4) Discoloration caused by overheat inspection
5) Contamination and accumulation of
dust or dirt

No abnormalities

1) Check that bolts and screws are tight

and not missing.

2) Check the devices and insulators for| 1) Retighten.

deformation, cracks, breakage and | 2 3)Viisual

Common | discoloration caused by overheat inépecﬁon
deterioration.

3) Check for contamination or accumu-

lation of dust or dirt.

1) Check conductors for discoloration
Conduct- | and distortion caused by overheat. 1), 2) Visual
or,wires | 2) Check the sheath of the wires for | inspection

cracks and discoloration.

Terminal | Check that the terminal blocks are not
blocks | damaged.

No abnormalities

Main Circuit

No abnormalities

Visual inspection No abnormalities
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Check part Check item Method of inspection| Evaluation criteria
1) Olfactory and visual
inspection . 1) No abnormalities
Braking | 1) Check for abnormal odor or cracks in|2) Check the wires ) o N
resistor | insulators caused by overheat. visually, or disconnect | 2) Within £10%
2) Check for wire breakage. either wire and measu-| percentage of
re the conductivity with | nominal resistance.
a multimeter.
= 1) Check for electrolyte leakage, discol- 1), 2) No abnormali-
§ oration, cracks and swelling of the ties
S |PClink | casing. 1), 2) Visual inspection | 3) The discharge
c |bus 2) Check that the safety valve does not|3)Auditory, visual, and | time should not be
g capacitor | protrude remarkably. olfactory inspection shorter than the one
3) Measure the capacitance if neces- specified by the
sary. replacement manual|
Transfor- . ; . )
heck fi I A |
Qgrr’ rea- (03d (;ar‘c ‘or abnormal roaring noise and ollf]e?clzttgrr% |Vn|:;:ct i%?]d No abnormalities
magnetic | 1) Check for chatters during operation. 1) Auditory i :
h uditory inspection ™
::é)lg;actor, r20)ugr:1.eck that contact surface is not 2) Visual inspection No abnormalities
- 1) Check for loose screws and connec-
3 tors. -
% 2) Check for odor and discoloration. 3 gﬁg%{g?ynénd visual
5 PCB 3) Check for cracks, breakage, deforma- inspection No abnormalities
= tion and remarkable rust. ; :
é 4) Check the capacitors for electrolyte 8), 4) Visual inspection
leaks and deformation.
1) Audit d visual
€ 1) Check for abnormal noise and in)sp:d:gr:y;rlu::sua
ko) : excessive vibration. manually (be sure to
2 Egr? ling 2) Check for loose bolts. tumn the%(()wer OFF) No abnormalities
j 3) Check for discoloration caused by ) ’
o 2) Retighten.
£ overheat. 3) Visual inspection
§ Ventilatio-| Check the heat sink, intake and exhaust |, . . . "
n path ports for clogging and foreign materials. Visual inspection No abnormalities

8.3 Measurement of Electrical Amounts in Main Circuit

Because the voltage and current of the power supply (input, primary circuit) of the main circuit of
the inverter and those of the motor (output, secondary circuit) contain harmonic components, the
readings may vary with the type of the meter. Use meters indicated in Table below when measur-
ing with meters for commercial frequencies.
The power factor cannot be measured by a commercially available power-factor meter that mea-
sures the phase difference between
the voltage and current. To obtain the power factor, measure the power, voltage and current on
each of the input and output sides and use the following formula.

® 3-phase input

Electric power(W)

Power factor=

J/3 x voltage(V)xcurrent(A)

x 100 (%)
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Meters for Measurement of Main Circuit

Item Input side (primary side) Output side (secondary side) aDgCeII(r;I;f)u;z_t)))It )

voltage current voltage current

Wage | / "\ AN [Nl A E—
ol g Mgy | M o | —

Meter | Ammeter | Voltmeter | wattmeter| Ammeter | Voltmeter |wattmeter | DC vollmeter

name |AR,AS,AT| VR,VS,VT| WR,WT |AU,AV,AW | VU, W,VW | WU, WW Vv
Meter| Moving |Rectifieror | Digital Digital Digital Digital o

i moving iron| AC power| AC power | AC power |AC power| Moving coil type
type |iron type |y, meter meter meter meter

pe
el £l — [ — [ — [—| @
symbol < =]
Note: It is not recommended that meters other than a digital AC power meter be used for mea-

suring the output voltage or output current since they may cause larger measurement
errors or, in the worst case, they may be damaged.

P(+) NE)

.@ ©LR UQ©

Motor

Power e
supply

Wiring diagram of meters
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8.4 Insulation Test

Since the inverter has undergone an insulation test before shipment, avoid making a Megger test
at the customer's site.

If a Megger test is unavoidable for the main circuit, observe the following instructions; otherwise,
the inverter may be damaged.

A withstand voltage test may also damage the inverter if the test procedure is wrong. When the
withstand voltage test is necessary, consult your Fuji Electric representative.

(1) Megger test of main circuit

1) Use a DC500V Megger and shut off the main power supply without fail before measure-
ment,

2) I the test voltage leaks to the control circuit due to the wiring, disconnect all the wiring from
the control circuit.

3) Connect the main circuit terminals with a common line as shown in below figure.

4) The Megger test must be limited to across the common line of the main circuit and the
ground (D).

5) Value of 5 MQ or more displayed on the Megger indicates a correct state. (The value is
measured on an inverter alone.)

Inverter

§-+

Wiring diagram of Main Circuit Terminal for Megger Test

(2) Insulation test of control circuit

Do not make a Megger test or withstand voltage test for the control circuit. Use a high resis-
tance range tester for the control circuit.

1) Disconnect all the external wiring from the control circuit terminals.

2) Perform a continuity test to the ground. One MQ or a larger measurement indicates a
correct state.

(3) Insulation test of external main circuit and sequence control circuit

Disconnect all the wiring connected to the inverter so that the test voltage is not applied to the
inverter.



9.0PTIONS

9.1 Braking resistor selection guide

The choice of braking resistor needs to be determined according to the power generated by the
motor in the actual application system and has the relationship with the inertia of the system, the
deceleration time, the energy that the bit can load, etc., and needs the customer to choose acco-
rding to the actual situation. The larger the system inertia, the shorter the deceleration time requ-
ired, the more frequent braking, the greater the braking resistance power to choose, the smaller
the resistance, but not lower than the recommended minimum resistance.

(1) When braking, the regenerative energy of the motor is almost entirely consumed on the brake
resistor.

The formulais: U x U/R = Pb

U - braking voltage with stable system brake (440V-class default is DC750V, 220V-class default
is DC360V)

Pb - braking power

(2) brake resistor power selection

The power of the brake resistor is theoretically the same to the braking power, but considering the
derating is 70%.

The formula is: 0.7 x Pr=Pb x ED

Pr - resistance power

ED - brake rate (brake process accounts for the proportion of the entire work process)

Common Winding and ;
occasions Elevator unwin%ing Centrifuge General brake load
Braz‘éeDf)a‘e 20~30% 20~30% 50~60% 5%~10%

(3) brake resistor selection calculation reference

(D380V5.5kW motor applications, for example, check the table below to get: 10% braking resistor
resistance specifications: 500W100Q, as applied to the lifting industry needs up to 30% of the br-
aking rate, the formula between the resistance power and braking rate is in direct proportion.
Therefore, the choice of resistance specifications: 500W x (30% / 10%) = 1500W100Q.

@ If the braking torque is not enough, the test will need to use 80Q to ensure not jump OU (inve-
rter over-voltage), the formula that the resistance is inversely proportional to the braking power.
Therefore, the new resistance specification at 10% ED is: 500W x (100Q / 80Q) = 625W80Q.

@ If the lifting load is heavy, also needs 80Q resistor and 30% braking rate.
Then the new resistance specifications: 625W x (30% / 10%) = 1875W80Q.
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9.2 Braking resistor list
S3100 220V braking resistor list

Volt- Apﬂﬁit:le Fgﬂtg’i" Applied resistor | Braking unit Quantity ?;‘:EL”S Min
age [1p | kw |torque(Nm) specification Quantity 10%EDY, |eSistance
05|04 | 222 %E%SEXXS?OR'J X 1 125 | 1500
1 (075| 415 Ré'g\?v'sgggg?OR'J X 1 125 800
g 2 | 15| 831 Réggﬁo?gga)owq X 1 125 550
wn
g 3 |22 1219 Rél;(();\;\:;O;)(\)/}/)—)? OR-J X 1 125 350
54| 40| 2216 Ré'ggv'\‘l‘of(‘)’g)“OR'J X 1 125 250
75| 55| 3046 ngd\}\l,(\%gR_J X 1 125 120
10 | 75| 4154 R(’i';géw"z\’ééo)R'J X 1 125 120
S3100 440V braking resistor list
Vo Apg:i;:tit:le Fulload | pppled resistor | Braking unit Quantity ?;fgh”f Min
age ["4p 1w |toraue(Nm) specification Quantity 10%EDY, |resistance
1 1075| 4.15 %';%B;Jggg?md X 1 125 260
2 [ 15| 831 R;):(SEOG\;\:ISOE(\)/(\)IS())OR-J X 1 125 190Q
3 |22 1219 R()g;oe\;\:/sogg(\)/gfmu X 1 125 1450
g 5 [ 40| 2216 Ré'goevfofgggfmd X 1 125 950
§ 75| 55| 3046 RégoG\;\foft\)’gOOR'J X 1 125 600
10 | 75| 4154 RégoGd\viV;’égR'J X 1 125 500
15 | 11 | 6093 Ré';gdw‘g’égm X 1 125 | 400
20 | 15 | 83.09 R;ﬁ';oe(;\l\f'z\é\(/)")mR'J X 1 125 400
25 185 10247 B&‘éggvaVg’é%%R'J X 1 125 320
30 | 22 | 121.86 ngg:)‘s\}fvzvfgg J X 1 125 27.2Q
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Applicable| i 10ad . . ; ; Braking .
VoIt “motor | oupyt | APPlied resistor | Braiing unit Quantity| torque | Min
age 5 T kW ltorqueNm) specification Quantity 10%ED% [resistance

BRU-6KW-20R-J DBU-4030

40 | 30 | 16617 | ‘go00w 200) T 1 100 200
BRU-9.6KW-13R6-J | DBU-4045

50 | 37 | 20494 | “Ganow 13.60) i 1 100 | 13.6Q
BRU-9.6KW-13R6-J | DBU-4045

60 | 45 | 24926 | " genon 13.60) . 1 100 | 13.6Q
BRU-9.6KW-13R6-J | DBU-4045

75 | 55 | 30465 |~ (oaiw 13.60) e ] ! 100 | 13.6Q
BRU-9.6KW-13R6-J | DBU-4045

g [190] 75 | 415 | “(opoow 13.60) | 2 Caman |oshdsn| 1 | 680
@ BRU-9.6KW-13R6-J | DBU-4045

& 49851 .

> 120 | 90 (9600W 136Q) | 2 ComlEl, |eohicton| 100 | 680
3 BRU-9.6KW-13R6- | DBU-4220

Y | 150|110 | 60929 | (9600w 13.600) T |, 100 | 680
- 30KW-4RO0- DBU-4220

180 | 132 | 731.15 ngo%%w fg)‘” - 1 100 40
PRU-30KW-4R0-J DBU-4220

215 | 160 | 88624 | 00 40) T 1 100 40
PRU-30KW-4R0-J DBU-4220

270 [ 200 | 1107.08 | " (3000w 40) i 1 100 30
PRU-30KW-4R0-J DBU-4220

300 [ 220 | 121858 | (30000w 40) T 1 100 30
PRU-60KW-2R0-J DBU-4300

380 | 280 | 155092 | " (gao00w 200) . 1 100 20
PRU-60KW-2R0-J DBU-4220

430 | 315 1744.79 (GOOOOW ZQ) Z(Egnrgg?:ltion) 1 100 2Q

9.3 Input/output AC/DC reactor specifications list for S3100 series

inverter

S3100 220V Input/output AC reactor and DC reactor specification list

Inverter model

Applied input AC reactor

Applied output AC reactor

Applied DC reactor

§3100-2T0.4G

ACL-0005-EISC-E2M8C

OCL-0005-EISC-E1M4C

$3100-2T0.75G

ACL-0005-EISC-E2M8C

OCL-0005-EISC-E1M4C

§3100-2T1.5G

ACL-0010-EISC-E1M4C

OCL-0010-EISC-EM70C

$3100-2T2.2G

ACL-0015-EISC-EM93C

OCL-0015-EISC-EM47C

S$3100-2T4.0G

ACL-0020-EISC-EM70C

OCL-0020-EISC-EM35C

8§3100-2T75.5G

ACL-0030-EISCL-EM47C

OCL-0030-EISCL-EM23C

§3100-2T7.5G

ACL-0040-EISCL-EM35C

OCL-0040-EISCL-EM18
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S3100 440V Input/output AC reactor and DC reactor specification list

Inverter model

Applied input AC reactor

Applied output AC reactor|

Applied DC reactor

§3100-4T0.75G/1.5P

ACL-0005-EISC-E2M8C

OCL-0005-EISC-E1M4C

X

S$3100-4T1.5G/2.2P

ACL-0005-EISC-E2M8B

OCL-0005-EISC-E1M4C

X

$3100-4T2.2G/4.0P

ACL-0007-EISC-E2MOC

OCL-0007-EISC-E1MOC

X

S$3100-414.0G/5.5P

ACL-0010-EISC-E1M4C

OCL-0010-EISC-EM70C

X

S3100-4T75.5G/7.5P

ACL-0015-EISC-EM93C

OCL-0015-EISC-EM47C

S$3100-4T7.5G/11P

ACL-0020-EISC-EM70C

OCL-0020-EISC-EM35C

S$3100-4T11G/15P

ACL-0030-EISCL-EM47C

OCL-0030-EISC-EM23C

S$3100-4T15G/18.5P

ACL-0040-EISCL-EM35C

OCL-0040-EISC-EM18

$3100-4T18.5G/22P

ACL-0050-EISCL-EM28C

OCL-0050-EISC-EM14C

X

S$3100-4T22G/30P

ACL-0060-EISCL-EM24C

OCL-0060-EISC-EM12C

X

S3100-4T30G/37P

ACL-0090-EISCL-EM16

OCL-0080-EISC-E87U

DCL-0065-EIDH-EM80

S$3100-4T37G/45P

ACL-0090-EISCL-EM16

OCL-0090-EISC-E78U

DCL-0078-EIDH-EM70

8§3100-4T45G/55P

ACL-0120-EISCL-EM12C

OCL-0120-EISC-E58U

DCL-0095-EIDH-EM54

S$3100-4T55G/75P

ACL-0150-EISH-E95UC

OCL-0150-EISH-E47U

DCL-0115-EIDH-EM45

S$3100-4T75G/90P

ACL-0200-EISH-E70UC

OCL-0200-EISH-E35U

DCL-0160-UIDH-EM36

S$3100-4T90G/110P

ACL-0250-EISH-E56UC

OCL-0250-EISH-E28U

DCL-0180-UIDH-EM33

$3100-4T110G/132P

ACL-0250-EISH-E56UC

OCL-0250-EISH-E28U

DCL-0250-UIDH-EM26

$3100-4T132G/160P

ACL-0290-EISH-E48UC

OCL-0290-EISH-E24UC

DCL-0250-UIDH-EM26

S$3100-4T160G/200P

ACL-0330-EISH-E42UC

OCL-0330-EISH-E21UC

DCL-0340-UIDH-EM17

§3100-4T200G/220P

ACL-0490-EISH-E28UC

OCL-0490-EISH-E14UC

DCL-0460-UIDH-EMO09

S$3100-4T220G/280P

ACL-0490-EISH-E28UC

OCL-0490-EISH-E14UC

DCL-0460-UIDH-EM09

$3100-4T280G/315P

ACL-0600-EISH-E23UC

OCL-0600-EISH-E12UC

DCL-0650-UIDH-E72U

S$3100-4T315G/355P

ACL-0660-EISH-E25UC

OCL-0660-EISH-E11U

DCL-0650-UIDH-E72U

Appendix:
A: User manual upgrade record
Date After upgrade Upgrade content
2017-05 V1.0 1st version
1. Add the seventh chapter part of the abnormal occu-
2017-09 V1.1 rrence and removal methods
2. to add some of the details of the chapter description
Add the content of the fourth chapter, the sixth chapter,
2018-03 V1.2 the eighth chapter, the ninth chapter, synchronized with
the chinese version of this manual detailed version.
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