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[ Encoder Setup ]

m 6: Sensorless Flux Vector Control — relates to a current type sensorless vector
controller, whereby the current command and feedback current error are
applied to provide torque current compensation, The torque characteristics in
the lower speed area using this mode outperforms the voltage control type,
and provided smaller speed slip.

PROMPT: The application of 6: Sensorless Flux Vector Control Mode must fall
with the high speed [approximately 90%~120% of the motor rated
speed] where speed precision is the essence. Set up the following
Parameter groups upon completing the electric parameter calibration:

1. F101 = 0.80~0.90
2. F108 = 6K~8K|Carrier Frequency]

F127 Speed Feedback 0,1 1 0

m 0: No Feedback — Speed feedback disabled.

m 1: Encoder 1 — to perform speed feedback control to the master controller.

F128 Encoder 1 Output 600~2500 P/rev 1 P/rev 1024

© Set the correct number of pulses per revolution to enable precise speed control.

F129 Encoder 1 Direction -1,0.1 1 1

m 0: Single Phase Feedback —Single-phase feedback allows only one-direction
operation
m -1: B leads A — the motor operates in REV direction.

m 1: A leads B — the motor operates in FWD direction.

F130 Encoder 2 Output 600~2500 P/rev 1 P/rev 1024

© Encoder 2 is the slave encoder of speed freedback command to perform precise
speed follow-up operation.

© Whenever fast response is required, the acceleration or deceleration time of the
ac drive in follow-up operation must be set at its minimum.

F131 Encoder 2 Direction -1,0,1 1 1

m 0: Single Phase Feedback — Single-phase feedback allows only one-direction
operation

m -1: B Leads A — Motor operates in REV direction.

m 1: A Leads B — Motor operates in FWD direction.

© Confirmation of the initial direction by A or B allows smooth FWD, REV and
follow-up operation.
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Ex-factory

Parameter Description Setting

F132 Encoder 2 Multiplying Factor 0.01~7.50X

© Preset multiplying factor and adaptation with Encoder 1 allows precise linked
operation by ratio.

* F127~F132: Relates to the encoder setup group, an encoder speed feedback
card interface board provided with two sets of control interface to perform
high precision speed control must be installed

* Encoder 1 — Relates to the master encoder to perform speed feedback. Encoder
mounted to the motor is connected to the interface board of Encoder 1 to
perform speed feedback, and speed
error compensation so as to achieve
high precision speed control. > °G

* Encoder 2 — Related to the encoder
of the follow-up speed, signal from its

encoder operates as a speed command

INV
for the encoder from another slave ac A
drive in conjunction with 2.1 master UVW BT
encoder 1 to perform precise speed
synchronisation operation or av2

synchronized operation by ratio. t (0~10V)
Speed Command

600~2500P/R 600~2500P/R AC Drive
Encoder IM Encoder W/t encoder
nor feedback

ji\ PG control

v

600~2500P/R
Encoder

Uvw Uvw
AB AB| AB
Master Slave AO1 Slave AO1 Slave
F. C. F.C.1 BOI1 F.C.2 BO1 F.C.3
A0,B0 > Al,Bl| g Al,Bl |4 Al,Bl <
AVG AV2
4 B——o—o— L o0—o0— L—o0—o0—
f % N
N
~
0~10Vdc
Speed Command Synchronous OP Speed Synchronous OP Speed ~ Synchronous OP Speed
Source Command Source Command Source Command Source

Application Example: Universal Digital Synchronizer System Operation in Series

5-35



—~DESCRIPTION OF PARAMETER FUNCTIONS -V

[ MOTOR Electric Parameters ]

Ex-factory
Setting

F133 Stator Resistance 6500~32767 1 20000
F134 Rotor Resistance 6500~32767 1 16000
F135 Stator Inductance 6500~32767 1 18000
F136 Mutual Inductance 6500~32767 1 17500
F137 Rated Rotor Resistance -32767~32767 1 16000

Parameter Description Range Unit

* This parameter group can be automatically set by F126 Control Mode-
Electrical Parameter Auto-tuning Function. Modification of the setting by
user is not required.

If the auto-tuning fails, manually enter the Parameters F133, F134, F135 and F136.
Obtains the four parameters from the Motor manufacturer, respectively Rs: Stator
Resistance, Rr: Rotor Resistance, Ls: Stator Inductance, and Lm: Mutual Inductance.
EXAMPLE: motor manufacturer provides the parameters : Rs=0.3QQ Rr=0.303Q

Ls=Lr=0.0477H Lm=0.0456H
Motor Ratings: 220V, 14 A, 60 Hz

Ve =220+/2//3=179.63 (volt)
I,..=1442=198 (A)

©,5. =27 60=377 (rad/s)

Rbase = I/vbase/lbase - 907 (Q)

Lbase = Rbase/(’obase = 002406 (H)

R =R x0n8-00331208=8677.....(F133)

s
base

R =L*2A18=0.0334*2A18=8755 ..... (F134)

base

L= =t 2032198254 203=16240.....(F135)

base

L =L—’”*2A13=1.8953*2A13=15526 ..... (F136)

m
base

Note: In the calculation, 213 and 2”18 are constants in format Q and shall not be
changed. (213=8192, and 2"18=262144)
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[ Estimation Tester & Speed PI Control Parameters ]

Ex-factory
Setting

Parameter Description

F138 Motor Inertia 0~30000

© To determine the rotor inertia of the motor. (Motor rotor inertia calibration must be
when F126:5 Closed Loop Flux Vector Control is used).

F139 Magnetic Flux Bandwidth 4.0~10.00HZ 0.1HZ 4.0
F140 Speed Bandwidth 1.0~6.0HZ 0.1HZ \

. . . ~
F141 Slip Compensation Gain 10~200% 1% X 88 \

© If the load to motor increases, the motor reduces its speed resulting in greater motor
speed difference. The function of slip compensation gain is to overcome the speed
slip due to load change of the motor so as to maintain a constant speed.

F142 Scalar Speed Control P-Gain 0~100% 1% 30
F143 Scalar Speed Control I Gain 0~100.0% 0.1% 20.0

© The scalar speed PI control is to provide operation compensation for (F126)
Control Mode — 3: Closed Loop V/F vector Control operation.

F144 Vector Speed Control P Gain 0~100% 1% 40
F145 Vector Speed Control I Gain 0~100.0% 0.1% 20.0

© The vector speed PI control is to provide operation compensation for (F126)
Control Mode — 5: Closed Loop Flux Vector Control operation.

F146 Sensorless Speed Control P Gain 0~100% 1% 30
F147 Sensorless Speed Control I Gain 0~100.0% 0.1% 15.0

© Sensorless speed PI control is to provide compensation for (F126) Control Mode —
6: Sensorless Flux Vector Control operation.

© PI Control: PI control is the combination of (P) Proportional Control and (I) Integral
Control to make the compensation of its control variables depending on the
magnitude of its variation , and the changes in time.
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Magnetic Filed Oriented Control Block Chart

Flux & Speed Controller
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Note 1: The formula to solve magnetic field current is resident in the software and
prevents from any alternation.

Note 2: The formula to solve speed PI is adjusted by F144 and F145.

PI Speed Control Parameters Mathematical Calculation Chart

ES o¥ -
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NE AC Drive
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r )
Note 1: PI herein will be set by the client, F142~F147.
Notes 2, 3, and 4: All resident in the software that prevent from any alternation.
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[ Abnormaility Record ]

Ex-factory

Parameter Description Setting

F148 Torque Current Limit

© To set the torque current of the maximum load output from the ac drive.
Torque currente =Ac drive Rated Output Current (rms)x(F148) Torque Current
Limit Setting.

© Torque current limit is provided only for two types of (F126) control modes setup
operation, (1) F126=5: Closed Loop Flux Vector Control, and (2) F126=6: Sensorless
Flux Vector Control. The other control modes do not have torque control function.

F149 Torque Current Input Option 0~5 1 - 0\

© To set up the option of torque control command input from the following four
analog input signals and PID control torque (this function is only active under

F126:5 Closed Loop Flux Vector Control mode).

m 0: Disabled — the analog torque control is disabled.

m 1: Digital Operator AV — Linear torque control is done by the input signal
voltage (DCO~5V) from the digital operator AV.

m 2: AV1 — The torque current set by F148 corresponding to input signal voltage
(DCO~£10V) from the external terminal AV1 is applied to perform the linear
torque control.

m 3: AV2 — The torque current set by F148 corresponding to input signal voltage
(DCO0~10V) from the external terminal AV2 is applied to perform the linear
torque control.

m 4: Al —The torque current set by F148 corresponding to input signal current
(0~20mA) or voltage (DCO~10V) from the external terminal Al is applied to
perform the linear torque control.

m 5: PID Control — to perform torque PID feedback control. (Refer to PID
Parameter Group F157-F171).

Current Alarm Record 0~40 1 0
Last 15t Alarm Record 0~40 1 0
Last 2nd Alarm Records 0~40 1 0
Last 3rd Alarm Record 0~40 1 0
Last 4th Alarm Record 0~40 1 0
Last 5th Alarm Records 0~40 1 0
Alarm Records Cleared 0,1 1 0

© Clear the Alarm trips stored in the memory.
m 0: Not Cleared.
m 1: Cleared.
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Err Code Description of Alarm Report
Err0 Digital operator communication failure
Err 1 Over voltage or current in standby status
Err 2 Over voltage or current during acceleration
Err 3 Over voltage or current during deceleration
Err 4 Over voltage or current during speed regulation
Err 5 Heat sink overheated
Err 6 Dc Bus over voltage
Err 7 Dc Bus low voltage
Err 8 Motor Overload
Err 9 AC Drive voltage not matched to the motor voltage
Err 10 Software detected overload current protection
Err 11 AC Drive rated current range not matched to motor current
Err 12 Loss of output U-phase or U-phase C.T failure
Err 13 Loss of output V-phase or V-phase C.T failure
Err 14 Loss of output W-phase or W-phase C.T failure
Err 15 Pump low current detected
Err 16 Encoder direction opposite to the phase sequence on the output side
Err 17 Encoder signal abnormality
Err 18 Parameter detection failure
Brr 23 Absence of speed feedback affecting performance of closed
loop control
Err 25 EEPROM parameter read back out of range
Err 26 Digital operator storage parameter write failure
Err 27 DSP storage parameter locked and preventing modification.
Err 28 Operator storage parameter locked and preventing modification
Err 29 External input abnormality
Err 30 unbalanced three-phase output current.
Err 31 Leakage current outputted
Err 32 PUF fuse burnt out
Err 33 Power failure or too low mains input phase voltage
Err 35 Error in automatic operation time setup.
Err 36 Digital input terminal setup repeated.

Err 19, Err 20, Err 21, Err 22, Err 24, Err 34 Are signals reserved for failure.
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| External PID |

Ex-factory
Setting

Parameter Description

F157 PID Mode

m 0: PID Disabled — PID control not activated.

m 1: PID Stop Setting Not-Memorised —In PID control, the final PID control
value is not memorised.

m 2: PID Stop Setting Memorised — In PID control, the final PID control value is
memorised when the of operation command stops; when the operation
command is reactivated, the memorised PID value acts as the initial PID value
for control.

m 3: DI enabled (PID Stop Setting Not-Memorised) —With PID control activated
by the multi-function input terminal, the final PID control value is not
memorised when the operation command stops.

m 4: DI enabled (PID Stop Setting Memorised) — With PID control activated by
the multi-function input terminal, the final PID control value is memorised
when the operation command stops; when the operation command is
reactivated, the memorised PID value acts as the initial value of PID for
control.

F158 PI Setpoint Input Options 0-8 1 0

© Input terminal is selected to function as the PID setpoint frequency command.

kﬁil& Function / Description of Function
0

; 5 -
Pl initial value setup PI setpoint command % value is directly set up by

Parameter (F161).
1 AV input e External analog frequency command input terminal
) AV2 input sets the setpoint value.
P e Gain of analog frequency command is adjusted by
3 Al input Parameters F43~F57.

e Input of external setpoint value of pulse signal (option
card PG-AB2) frequency command is set up by
Parameters F128~F132.

4 Encoder 2 feedback value

5 Encoder 1 feedback value

6 RAMP output e S curve Output (Acceleration/Deceleration time curvature)
7 Total output current i io = Excitation
A t
Total i=[ig*+i® . 20"
8 Torque current n 17 = zgigg&

F159 PI Feedback Input Options 0~8 1 0

© Input terminal is selected to function as the PID feedback detection source.
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Setting Function Description of Function

s PI setpoint command % value is directly set up by
0 Pl initial value setup T
1 AVI input e External analog frequency command input terminal sets
5 AV2 input the PI setpoint value.

P e Gain of analog frequency command is adjusted by
3 Al input Parameters F43~F57.
4 Encoder 2 feedback value | ® External of input setpoint value of pulse signal (option
card PG-AB2) frequency command is set up by
5 Encoder 1 feedback value | Parameters F128~F132.
6 RAMP output e S curve Output (Acceleration/Deceleration time curvature)
7 Total output current I 4 T RS ngriéﬁttion
Total 1=/io*+iJ*  _ T
8 Torque current n T oorane
F160 Derivative Fe_edback Input 0-8 1 0
Options

© Input terminal is selected to function as the Derivative feedback input.

Setting Function Description of Function
0 PI Error Error resulted from the PI setpoint and measured value
sets the Derivative feedback input
1 AV input e External analog frequency command input terminal sets
) AV? input the derivative input value.
P e Gain of analog frequency command is adjusted by
3 Al input Parameters F43~F57.
4 Encoder 2 feedback value | ® Input of external setpoint value of pulse signal (option
card PG-AB2) frequency command is set up by

5 Encoder | feedback value| Parameters FI28~F132.

6 RAMP output e S curve Output (Acceleration/Deceleration time curvature)

7 Total output current i 0 = Excitattion
Total i=/io™+i* ,; L%

8 Torque current n Cur‘rlent

* ATTENTION ! The feedback input type of F159 and F160 shall not be
the same type used for the setpoint input of F158.

Fl61

PI Initial Value Setup

50.00

0.00~100.00 %

© This parameter sets up a fixed PI controller setpoint value or feedback value;
however, both the setpoint source and the feedback source can not be set up with

this function at the same time.
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Ao Ex-factory
Parameter Description Setting

F162 Derivative Filter Time Setup 0.05~10.00

© Derivative input is connected to a low pass filter to filter high frequency noise with
the time constant T= F162/2.3.

PID Output Limit 0.00~100.00 %
PID Loop 1 Kp Gain 0.00~300.00 %
PID Loop 1 Ki_H Gain 0.0~3000.0 %
PID Loop 1 Ki_L Gain 0.0~3000.0 %
PID Loop 1 Kd Gain 0.0~3000.0 %
PID Loop 2 1Kp Gain 0.00~300.00 %
PID Loop 2 Ki_H Gain 0.0~3000.0 %
PID Loop 2 Ki_L Gain 0.0~3000.0 %
PID Loop 2 Kd Gain 0.0~3000.0 %

Kp Control: The operation gain amounts to the proportional change of output.
The response gets faster when a higher gain is entered, however,
excessively large gain generates output instability. The response gets
slower when a smaller gain is entered. Note: The gain of the KP
control should not be entered as 0.

Ki Control: The operation gain amounts to integral change of output; the effective
response is achieved by having the feedback value to be same as
setpoint value. The response is faster when a higher integral gain is
entered; however, excessive large gain will generate output instability.

Kd Control: The operation gain amounts to the rate of output changes; This gives
a faster response to any sudden change. The output change will decay
faster when a higher differential gain is entered; however, excessively
large gain will generate output instability.
(1) There are two units of PID parameter settings available to perform switched operation
control by using the digital multi-function terminal inputs.
© The conversion between PID controller setpoint and feedback values is described
as follows:

The speed command value set by F43~F57, the input analog voltage
or current is divided by (F15) speed upper limit to give the % value.

For Example: F48=109%;, F49=1009, F15=100.0Hz, AV2=2 voltage
%=100*{(2/10)* (60/100*100) + (60/100*10) }/F15=18%

4~6: % = 100x% (feedback speed/speed upper limit)
7~8: % = 100x (current/current when the current detector outputs 5V)
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(2) KI gains (KI_L and KI_H) at the zero-speed and the speed upper limit can be
respectively set up. The settings will change proportionately according to the
respective speed command changes. * (KI L <KI H).

(3) KP gain setting corresponds to (F15) speed upper limit. KP gain is automatically
adjusted within the range of the speed upper limit according to change of
multiplication of KI gain.

(4) If the setting for the KI L is the same as that given to KI_H, then both KP gain and
KI gain will not vary according to the speed.

K, Ky

A
F165
Fl64

Fl166

0 F

(5) KD gain will not change according to speed command.
(6) When PID output acts as the speed command, 100%=F15 (speed upper limit).

F15 | z

—100%
<+ —» U PID
: 100%

REV with
negative bias

i —~F15

(7) When the PID output acts as the torque current limit, 100% = F148 (Limit current)

F‘14t8 ....................................... 5

< ——» U _PID
~100% 0 100%
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PIDControl Block Chart:

Note 1
Fl16l1 F158 (PID Target Value Input Options) ot
0 = K
=3 21
1 —9\ I_’ ZKptg 2 UMAX
13 X" Ep1 - X Upl UPID
. —»O F164~166 /,-O—’O—» e
: + 4 L R <t P + 4
: ZKptd [ —o e -
3 —> - PTG | + UMAX
F168~170 1
U F163 (PID Output Limit)
F160 (D feedback input 777 F65:19: 2nd PID
0 options) ! activated
3 ’ ‘; EKpSFo |
2 —9\ X 2 —9\ Xp 1 Xor | |_F167 \2%:
: > 1S+1 gl
: : g K, 5o *--
3 3 | _ & D
> > =F162/2.3 F171
F159 (PI feedback input Options)
Note 1: ex-factor (PI) integration time (5~10 Sec.)
FO5 F148
F0:34 :PID% ) 1s F144
0| Analog Signal 5 F145

Output Monitor

A
/ Output
—

\4
1
I
1€
1

| SpeedControl  |: jC | PI
7 _Z

UPID \ :/

coee 8 | PID Feedback Speed Control

Uprip

F26~F33

F149
F112:17 PID 5 | PID Feedback Torque Control
Analog output
goup 4 | Analog Signal ':\
9

l

e

Monitor

Torque Control |5
>

0 4
F172 Kp Analong Adjustment 0~4 0
F173 Ki Analog Adjustment 0~4 0
B (:No adjustment ® 2:AV1 Input ® 4:Al Input
® 1:Operator AV Input ® 3:AV2 Input

© Control of gains of Kp and Ki may be done by selecting the input control from those

four analogy input ends. For charactreistics of analog signals, please refer to
Parameters F41~F57.

© InKp and Ki controls for analog operation, a set of ideal Kp(164) and Ki(165)

operation region values must be first set so that the operation of analog signals can
be done in a regional range with better response.
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[ PC Communication ]

Kp Ki
A A

F164=150% -+erererreermrmmm F165=500% |-+t

anfeA uoIgay [eap[
anjeA uoIgoy [eop]

> (AV2) > (AD)
0 10v 0 20mA/10V

© When an ideal value may be availed by applying analog operation to adjust Kp and

Ki values, the ideal value may be solved and directly inputted into Parameters F164
and F165 (or into the second unit setup of Kp/F168 and Ki/F169).

For example: F164 is set for 150% ; and F165, 500%, the analog Kp value 1s adjusted
to 45% ; and Ki, 60%.
Ideal Real Kp Value = 150%%45% = 67.5%........... Fl164
Ideal Real Ki Value = 500%x%60% = 300%............ F165

© Both ideal real Kp and Ki values are directly inputted into F164 and F165 while
shutting oft Kp and Ki adjustment parameters F172 and F173.

F174 AC Drive Comm. Address 1~255 1

© The address range of the ac drive communication falls between 1 ~ 255,
representing the address of the ac drive in the communication network. The remote
controller (PC or PLC) must be given remote control of the communication address
set for each ac drive. (Note 1)

Notel: No ac drive shall have the same communication address within the same
communication network.

F175 Transmission Rate 0~3 2

0:2400 1:4800 2:9600 3:19200

© 2400 Bps transmits 2400/8 = 300 bytes per second.
The type of transmission cable and its length affect the transmission rate. In the
case of longer cable being used, the cable with slower transmission rate is preferred
to compensate for a higher transmission quality and stability. If faster response
speed is expected from the ac drive, adjust for higher transmission rate or adjust
(F177) ac drive response time.
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[ Standstill Positioning ]

Ex-factory
Setting

Parameter Description

F176 Communication Data Format

0 : 8,N,I RTU(1 start bit + 8 data bits + 1 stop bit)
1 : 8,E,1 RTU(1 start bit + 8 data bits + 1 Even bit + 1 stop bit)
2 1 8,0,1 RTU(1 start bit + 8 data bits + 1 Odd bit + 1 stop bit)

F177 AC Drive 3~50 ms R 5
Response Time

© The response time of the ac drive is the delay time between the time the ac drive
receives command signal from the remote controller and the time the it sends its
response signal. The time between the response time of the remote controller from
one transmitted package to the next may vary, If the response time of the acdrive
is too short and not matching to the response time of the remote controller, the
response signal may get overlapped with the command signal in the communication
network. Therefore, the response time for the ac drive must be set to that of the
remote controller.

F178 Receive Failure Response 0~5 B 0

© To determine if the failure response signal should be sent in case of any error after
the inspection operation of the command signal received by the ac drive.

0: Normal Receiving 4: Packet Receiving Time Over 0.2 Seconds
1: Function Error Code 5: Changing Parameter Not Permitted
2: CRCL Error during Operation

3: CRCH Error

F179 Standstill Positioning 0,1 0

® (: Disabled

® 1: Activated — When this functions is activated, the internal control may
be applied to lock the rotor of the motor at zero-speed to prevent it from
any movement drift. When the speed command setting is 0 and the motor
speed reaches zero-speed, the zero-speed positioning control and PI gain are
activated to lock the rotor in place. To perform this function, the drive should
be in closed loop flux vector control mode (F126 = 5).
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[ Pump Functions ]

Ex-factory
Setting

Parameter Description Range Unit

F180 Positioning P Gain 0~100.00 % 30.00

F181 Positioning I Gain 0~100.00 % 20.00
Constant Water Pumping

R Function Activated & L

® (: Disabled

® 1: Activated — To activate the constant water pumping PID control, stand-by
operation, and protection functions of detecting water pumping at
low power without water.

F183 Sleep Detected Time 0~12000 Sec 15 \
F184 Sleep Error 0.00~10.00 % 5.00
F185 Wake-up Error 0.0~100.0 % <100

© If after the water pump starts to operate, the feedback value is consistent with the
target (command) value and the feedback signal becomes constant instead of
a small pulse feedback signal (indicating that the water pressure is stabilized),
setting (F188) for sleep error is activated for detection according to the following
conditions:

Detection Conditions

(1) When the water pressure error is > (F184) sleep error setting, the water valve
will not be shut off and PID constant pressure control operation continues.

(2) When the water pressure is < (F184) sleep error setting, the water valve has
been shut off and the (F183) sleep countdown timer is activated. PID control
enters into sleep mode once when countdown is completed.

Note: Both settings of (F184) Sleep Error and (F185) Wake-up Error are
set as a percentage of the target value; and the Wake-up Error setting
must be greater than the Sleep Error setting.

Example: Target Value of Water Pressure=2 kg/cm?, Sleep Error=5%.(0.1kg/cm?)
and Wake-up Error =10% (0.2 kg/cm?)

© When the water pressure is greater than the constant signal at 1.9 kg/cm?, the
(F183) Sleep Detected Time is activated. The PID control is wakening up to
control the operation when the pressure value is smaller than 1.8 kg/cm? upon
entering into the sleep mode or already in the sleep mode.
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[ 16 Preset Speeds ]

Ex-factory
Setting

F186 Standby Operation Detected Time 0~12000 Sec 900
F187 Standby Operation Time 0~12000 Sec 60
F188 Standby Operation Frequency 0.0~400.0 Hz 0.0

Parameter Description Range Unit

© When PID control enters into sleep mode, (F186) Standby Operation Detected
Time is activated to detect the countdown timer. Once the counting value reaches
0, (F188) Standby Operation Frequency and (F187) Standby Operation Time are
activated to repeat cycling the standby operation mode until upon entering into
Wake-up mode.
» When the standby operation mode is not desired, set (F188) Standby Operation
Frequency at 0.0 Hz.

F189 Low Power Detected Level 0.0~100.0 % | 100 |
F190 Low Power Detected Time 0~12000 Sec \ 60 ]
F191 Low Power Detected Restoration Time |  0~12000 Sec N \SQ(V

© When the protection mechanism of water pumping at low power without water is
activated, the detection of insufficient water pressure or the absence of water on the
primary side is executed according to the setting of (F189) Low Power Detected
Valve and PID water pressure feedback value. Upon the detected time is out, the
ac drive stops operating and enters into (F191) Low Power Detected Restoration
Time (test will be activated once again after the expiry of the downtime).

© (F189) Low Power Detected Level) is set as a percentage of (F124) HP Rated P
(e.g., IHP = 746W). If after the water pump starts to operate and the real power
% 1s smaller than that of (F189) Low Power Detected Level, the protection
mechanism of protection is activated. The output real power percentage may be
monitored in Parameter FO=18 Real Power (%).

Stage 8 Speed 0~400.0 Hz 0
Stage 9 Speed 0~400.0 Hz 0
Stage 10 Speed 0~400.0 Hz 0
Stage 11 Speed 0~400.0 Hz 0
Stage 12 Speed 0~400.0 Hz 0
Stage 13 Speed 0~400.0 Hz 0
Stage 14 Speed 0~400.0 Hz 0
Stage 15 Speed 0~400.0 Hz 0

* Attention: From the 8th speed to the 16th speed, there are no
autoprogrammable (like PLC) function, which can only be
control by terminal or internal program.

5-49



—~DESCRIPTION OF PARAMETER FUNCTIONS -V

[ Storing/Recalling Parameters ]

Ex-factory
Setting

Parameter Description

F206 Recall Parameter

m (0: Not Recalled.

m 1: Recall Ex-factory Setup —Recall the ex-factory setting (F109.F120~F125

are not affected).

m 2: Recall Parameters Saved in DSP — Recall the data of parameter group saved

in the EEPROM of the DSP.

m 3: Recall Parameter Settings Saved in Digital Operator — Recall the parameter

settings saved in the digital operator.

* If parameter settings have to be provided for two different
manufacturing processes on the same unit of machine, apply F206=2,
with one set of saved parameter settings and F206=3 with another set
of saved parameter settings and recall them to the RAM as needed.

F207 Save Current Parameters 0~2 1 0

m (: Not Saved.
m 1: Saved to DSP — Save the modified parameter settings into the EEPROM of
the DSP.
* Attention: Any changing of parameter setting will be saved only in the
RAM of DSP which will not reserve the changing after power off. Hence,
please have to reset the parameter. 1: save to EEPROM of DSP.

m 2: Saved to Digital Operator — to save the modified parameter settings into the
digital operator.

* ATTENTIONI1- Each digital operator is provided with an EEPROM
to maintain records without any externally power supply. The
memory capacity for each EEPROM covers to all parameter settings
of one unit of ac drive, and may be used to save another set of
parameter settings from another ac drive, or acts as the backup for
storage and parameter duplication. The duplication of the parameter
settings may be done through Parameter F206: (3) Recall Parameter
Settings Saved in Digital Operator. The recalled parameter settings
from the digital operator is recalled to the RAM of the DSP; and
then saved the same to F207=1: You must save to DSP to complete
the permanent data storage.

* ATTENTION 2—- Parameter duplication function is only applicable
to duplicate the parameters from multiple ac drives under the
conditions they are of the same voltage grade, capacity and same
control mode.
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Ex-factory

Parameter Description Setting

F208 Lock up EEPROM Parameters

m (0: Save Allowed — to save all parameter settings into the EEPROM.
® 1: Lock up Parameters Stored in DSP —Any modified parameter setting is not
allowed to be stored in DSP’s EEPROM.

® 2: Lock up Parameters Stored in Digital Operator —Any modified parameter
setting is not allowed to be stored in the digital operator’s EEPROM.

m 3: Lock up Parameters Stored in DSP and Digital Operator — Any modified
parameter setting is not allowed to be stored in both the DSP or the EEPROM

of the digital operator.

* When the EEPROM is restricted from data storage, all the parameter
settings are registered in the RAM of the DSP. When Power Off, all the
parameter settings in the RAM are immediately lost.

5-51



\ 4|

PROTECTION &
TROUBLESHOOTING

€@ Abnormality Diagnosis ........ccceeeereeenrisscnsecsnnss -
€ Most Frequently Used Troubleshooting.......... -



VI -PROTECTION & TROUBLESHOOTING -

[ Abnormality Diagnosis ]

© This Chapter describes the display of abnormality found with the ac drive and coping
measures, as well as the troubleshooting in case of any abnormality found with the motor.

Abnormality Display & Coping Measures

Display | Description Cause Coping Measures
* Excessively high Volt.age'at input * Drop the voltage to fall within
(R.S.T) source resulting in that the
Over voltage 2 the range of power source
voltage on the DC side is over the . .
Frr 1 or over current voltage detected level specification.
in standby . ' ¢ Check the output cable and
* Possible shortage between phases or
status . remove any shortage when
shortage to the grounding of the confirmed
output cable. ’
Over voltage ot the activation 1s dgf while .the * Set F6=2: DC Brake, then leave
motor is idling (that could easily lead . o
or over it to be started by activation
Err 2 . to over voltage or over current)
current in . frequency.
. * [f acceleration time too short (that \, ¢
Acceleration casily leads to over current) * Allow longer acceleration time.
Over voltage |« If deceleration time too short (that * Allow longer deceleration time
Err 3 or current in easily leads to over voltage or over (set the deceleration time
deceleration current). that meets GD?)
Over voltage * Improve system to expel
or current » if the motor is drawn by external force. p Y p
B 4 in speed * [f load undergoes drastic change cxiggnal source.
reglll)la tion & ge * Change the load to be smoother.
« If temperature of heat sink of the ac * Check F87 setting.
Err5 | Heatsink drive is over the F87 setting. * Replace the cooling fan.
overheated * If cooling fans operate normality * Increase air ventilation volume.
* [f ambient temperature gets too high
« If input source (R.S.T) voltage higher | * Reduce source Vpltage.
than DC protection level (F109 * Check F109 setting.
Dc Bus over seetingx1.414x130%) or F109 setting | * Extend deceleration time or
Err 6 voltage eITOr. connect to the brake resistance
* Short deceleration time, and large (or brake unit).
regenerated source from motor
o Transient power interruption resultipg « Check to identify the cause and
in voltage stages below DC protection improve power source quality.
level(F109 seeting x1.414x70%)
Dc Bus low Phase insufficiency in input power or
Err 7 . . .
voltage loosening wiring terminal

» Wild changes to the input power
voltage
* Parameter F109 setting error
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Abnormality Display & Coping Measures

Display Description Cause Coping Measures
* Motor load current is greater * Improve the load to motor and
than the buﬂ_t',m elec'Fromc check for correct parameters
thermo-sensitive setting (F84, F85) (F84, F85).
Err8 | Motor overload * V/F set F101: maximal output * Check settings of Parameters
voltage and F102: mgxnnal voltage (F101, F102) of V/F
frequency gets too high or too low characteristics.
* F106 .torque compensation setting | , check the settin os.
too high
AC drive voltage * F120 motor rated voltage not be » Change the motor voltage grade
Err 9 not match the motor| less than 1.2X of the input voltage and check parameters F109,
voltage of the ac drive. F120.
* Peak amperage of U.V.W on the * Check for normal operation of
Over-cungnt output side of the driver greater motor & mechanical system
detected via than 2.8X of the rated amperage. * Check the setting of acceleration
Err 10 . -
software » [f acceleration time too short time parameter
& inspection * [f impact amperage for operation * Replace with a driver of larger
gets too large capacity
. * Change motor capacity, and
AC drive rated * F121 motor rated current not be check the setting of parameter
Err 11 | current range not less than.9X of the rated current of | 191 )(small motor capacity
match motor curreng  the ac drive. prevents control and protection.)
Err 12 gf:fp(?raée]?lgi)&t r:lde « Phase wire of U.V.W on output side| * Check the wiring loops before
i of the ac drive and motor wiring restoration of power.
Err 13 V-phase output side | not secured or open. * Return to the genuine maker for
off or C.T failure « failure to internal current sensor SCIVICE.
Err 14 W-phase output side €D
off or C.T failure
* Check for normal water supply at ) )
Absence of water the inlet of pump. * Correct the water inlet failure
. ¢ Check for normal setting in the and re-start.
Err 15 | in pump, lower functi p heck acain th . ¢
detected pump function parameter area. * Check again the setting of pump
power * Check settings of Parameters F189 |  function parameter
and F190.
Encoder direction . S . .
opposite To.the * PG revolution direction is opposite | ¢ Switch between PG Phasp A
Err 16 pp to that of the motor operation and B or change the settings of
phase sequence on
. Parameter F129.
the output side
Err 17 Encoder signal * PG wiring error or disconnected * Check the PG wiring.
abnormality * PG pulse number (F128) setting error | * Check the parameter settings.
* Check for correct settings of
Parameters F120~F125.
Err 18 | Auto-tuning failure * Motor electric parameter * Manually operate motor data

auto-tuning failure

and input results into motor
electric parameter group
(F133~F137). Refer to P5-36.
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Abnormality Display & Coping Measures

Display Description Cause Coping Measures
‘?bz%nci()f Spee? * Absence of setting up parameter
Err23 | cecback preventing | pys7. speed feedback at 1: * Set up Parameter F127.

performance of
closed loop control

Encoder 1.

* Use the function of Parameter
F206=1: Recall Ex-factory
setting before setting up the

EEPROM parameter| ¢ Failure in EEPROM, no data motor nameplate parameter
Err 25 | read back out of available, storage incomplete, or group, or check one by one
range parameter setting out of range. the parameter settings for any
challenge of the range.
» If the step aforesaid fails, return
it to genuine maker for service.
Operator storage * Operator extension too long or ’ llé?lpiﬁve wiring quality and
Err 26 | parameter write-in subject to noise interference. g
. . * Replace the operator & run the
failure * Operator memory failure. .
test again.
DSP storage . .
parameter locked » Parameter storage is restricted to edtsad.saye thgfiew
Err 27 . . parameter, and set Parameter
and preventing prevent from saving new data. F208=0- Save Allowed
modification. - saveRiiowed.
Operator storage
Frrog | Parameter locked * The parameter storage of the digital | * Select Parameter F208=0:
and preventing operator has been restricted. Save Allowed.
modification
External input ) DT abnormahty. 51gna1§ are * Remove the cause of external
Err 29 abnormalit inputted from the multi-function input abnormalit
Y terminal (Di3~DiS8). Y
Err 30 | Unbalanced three- | « Poor wiring or poor motor ¢ Check the output (U.V.W)wiring
phase output current.| insulation. and insulation for damage.
Err 31 | Leakage current * Check if the setting for
abnormality Parameter F86 is too small.
* Damaged IGBT module due to * Check the cause and take
Err 32 | PUF fuse burnt out shortage or grounding on the output| coping measures before
side of the ac drive. replacing the ac drive.
* Poor conduction of the breaker or
PF input source . EM contact, . . « Check the cause and take coping
Err 33 | phase insufficiency 00SCNINg Input power wirng measures before restoring the

or too low

terminal
* Drastic changes in the input power
voltage

power.
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Abnormality Display & Coping Measures

Display Description Cause Coping Measures

Error in automatic | * All the automatic operation for 8 « Check the settings of Parameters

Err 35 | operation time stages of speed are set at 0 (there is
S OP F93~F100
setup. no operation time to be executed).
il * The same function is given repeated
Err 36 gfrllﬁlainszﬁ set by the multi-function input * Check the settings of Parameters
i p terminal Di3~Di8 (with the exception| F60~F65
repeated. of 0: Disabled).
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[ Most Frequently Used Troubleshooting ]

Troubleshooting listed below can only be done by qualified technician or
dedicated keeper of this machine. The manufacturer of this machine will
not be liable for any failure of this machine due to failure to observe this

INHIBIT statement.

X The motor just won’t run
Symptom : the motor fails to operate

‘/ Check to see if the source has been delivered to the R.S. T source
terminals?
& Turn on the power source
< Kill the power source and turn it on.

v Check to see if there is the voltage output from output terminals
U.V.W?

< Confirm the power source.
< Follow the operation procedure to operate

v/ Check to see if the motor shaft is deadlocked?
& Ease off the load to the motor.
® Replace the motor.
& Check the mechanical construction.

v/ If the setting of the frequency command gets too small?
% Change the command setting to be greater than the F16 activation frequency
command of the minimum output frequency.

v If there is any error in the wiring?
< Check and repair for any error in wiring loops

v’ If the protection mechanism works?
< Confirm what is displayed on the monitor.

v/ If the operation keypad properly set up?

& Reconfirm the operation procedure
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X The ac drive trips when the motor is activated?
Symptom: the message of Err2 displays when the motor is activated or in course of
acceleration (possible a transient output exceeds 200% of the rated current when
the over current protection function operates, or the IGBT module is damaged).

v~ If the torque is insufficient upon activation of heavy load?
<~ Change the setting of torque compensation.

‘/ If the acceleration time is too short to match the GD? of the load?
< Extend the acceleration time.

v~ If the activation frequency is too low?
< Increase the activation frequency.

v If the protection mechanism works?
< Confirm what is displayed on the monitor.

\/ The ac drive is activated while the motor is idling?
& To set the function of reactivation in the course of idling.

v If the operation keyboard properly set up? Any leakage due to poor
insulation of the motor?
@ Reconfirm
& Replace with a good motor, or remove the output wires before feeding to
activate; if trip insists Err2, it indicates failure of the ac drive; if not, the failure
of the motor.

X The ac drive trips when the motor is decelerating?
Symptom: Err 6 displays in the course of deceleration (over voltage protection
function operates).

v When the GD2 of the load driven by the motor gets too large, the
auxiliary brake loop built in the ac drive fails to effectively absorb the
rejuvenated energy from the motor in acute deceleration?

* Once the rejuvenated energy is greater than 400V (Series 200~240V) or 800V
(Series 380~460V), the over voltage protection immediately functions.

< Extend the deceleration time.

< Install a DC brake resistance (optional) of a grade not greater than 10HP
exclusively for external use.

= [f the DC brake resistance is of a grade of 15HP or larger, an external brake unit
and resistance must be provided.
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X Tripping off during the static operation?

@ Err 7 displays during operation.

\/ Insufficient voltage of power source?

< Review the capacity of the power source, and check cause(s) leading to
insufficient voltage, e.g., if the contact of the no-fuse of the EM switch
operates in normal condition.

@ Err 6 displays during operation.

\/ Load and motor or source voltage is to blame?
\/ If any poor motor insulation leading to leakage?

< Install a DC brake resistance (optional) exclusively for external use.

& Remove the output wire before feeding the electricity and activating; if
Err6 displays, it indicates that the ac drive fails; if Err 6 display
disappears, it indicates leakage from the motor, replace the motor.
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VII -TEST, INSPECTION & MAINTENANCE -

| TEST, INSPECTION & MAINTENANCE |

A While providing maintenance and inspection:

CAUTION

> Confirm the current status of the power switch. For safety concerns, do not permit
anyone else approaching the power switch where should be marked as such.

> Care shall be taken that DC high voltage still accumulates in the large capacity
electrolytic capacitor on the rectification loop in the ac drive even in a short while
after the power is off. Therefore, always check and make sure that the indicator of
[CHARGE] if off before conducting the inspection of the substrates.

Highlights of Periodical Maintenance:

* External terminals, components, and screws:

Is there any loosening screw and connector? —3 If yes, install or tighten up
* Cooling Fans:

Is there any abnormal sound or vibration? =% If yes, replace or clean up.
* Capacitor and parts:

Is there any discoloration, carbonization =~ — If yes, return to the factory to
or odor? replace the capacitor or the
component of the ac drive.

* Heat sink fins, Circuit board:

Any dust built up or attached with — If yes, use air gun to clear with dry air.
Conductive chips, oil stain? (Never use any cleanser at own discretion.)

Daily Inspection Items

> If motor operates as preset? Any abnormal sound or vibration during operation?

If the cooling fans installed below the ac drive operates normally? Andy sign of
abnormal temperature rise?

> Check the output current detected by the monitor to see if it falls out of the normal range?

> If the ambient temperature maintains normal? If the installation environment is normal?

* Check the items listed in the manual one by one to ensure that this product
always maintains normal operation status for extended service life.

A Whereas The ac drive is comprised of many types of components, it depends on those parts
and components for the ac drive to maintain and provide its expected functions. However,
CAUTION  electronic parts usually are consumption items depending on the work environment and
the use patter of the individual operator. To maintain long-term normal operation, it is
recommended to conductor periodical inspection and replacement as required.
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V111 - Selecting Brake Resistance & Brake Unit -

[ Selecting the Brake Resistance Capacity ]

discharging by brake resistance to expose the objects in the vicinity. Therefore,

f The temperature surrounding of the brake resistance will rise after the continuous
always keep those objects at least 2M away from the brake resistance. Sufficient

WARNING ventilation or additional fans shall be provided at where the brake resistance is
installed.
AC DRIVE SPECIFICATION
Voltage | Model | Capacity (ronlilrrf) \?ﬁﬁ%e Quantity "1]"30 rrillilee Eé:ﬁ?;;g;gg;ﬁid

0.75 150 120 1 130

1.50 100 200 1 130

2.20 60 250 1 120 Built-in brake
3.70 40 300 1 120 cireuit
5.50 25 1000 1 150

7.50 20 2000 1 150

11.00 13.6 2400 1 125 LSBR-2015B

200V LS800

15.00 10.0 3000 1 125 LSBR-2015B
18.50 8.0 4800 1 125 LSBR-2022B
22.00 6.8 4800 1 125 LSBR-2022B
30.00 10 3000 2 125 LSBR-2015B
37.00 10 3000 2 100 LSBR-2015B
45.00 6.8 4800 2 120 LSBR-2022B
55.00 6.8 4800 2 100 LSBR-2022B
0.75 300 200 1 200

1.50 300 200 1 200

2.20 150 300 1 130 Built-in brake
3.70 100 500 1 130 circuit
5.50 80 800 1 150

7.50 60 1000 1 150

11.00 50 1040 1 135 LSBR-4015B

400V LS800

15.00 40 1560 1 125 LSBR-4015B
18.50 32 4800 1 125 LSBR-4030B
22.00 27.2 4800 1 125 LSBR-4030B
30.00 20 6000 1 125 LSBR-4030B
37.00 32 4800 2 125 LSBR-4030B
45.00 20 6000 2 135 LSBR-4030B
55.00 20 6000 2 135 LSBR-4030B
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IX APPENDIX A-PARAMETER SETUP SCHEDULE-

Ex-factory R/W
Setting

1 Parameter

Code Description Range Unit

FO Operator display variables selections

0: Speed Command 10: Excitation Voltage 20: Temperature (C) 29: Cycles & Multi-Stage

1: Output Motor Speed 11: Torque Voltage 21: Counts Number

2: Encoder Speed 1 12: Output Current (rms) 22: Digital Input Status 30: Reserved

3: Encoder Speed 2 13: Excitation Current Comm. 23: Digital Output Status 31: Phase U Current (rms)
4: Sensorless vector Speed 14: Torque Current Comm.  24: Digital Operator AV(%) 32: Phase V Current (rms)
5: Output Frequency 15: Excitation Current 25: AV1 (%) 33: Phase W Current (rms)
6: Output process Speed ~ 16: Torque Current 26: AV 2(%) 34: PID (%)

7: Slipping Frequency 17: Output Power(%) 27: Al (mA) % 35~1023: Reserved

8: Vde (V) 18: Output True Power (%) ~ 28: Vdc 0 36: LS800 Version

9: Output Voltage (rms) 19: Output Reactive Power(%)

Speed display unit J 0~1 | 1 | 0 | | P5-2
0: Frequency (Hz) 1: Speed.
Display multiplying factor for pr 0.001~
speed display (maximal display v: i lb 000 0.001 1.000
unit at 3276.7) : P52
Operator display up 0~15 1
Operation co 0~1 1
0: PB Operator 1: Digital Input Terminal
Speed Command A o8 [ 1 2 P5-3
0 : PB Operator 3 : VAL Input (£10V) 6 : AV2+AI
1 : Digital Input Terminal 4 : AV2 Input (+10V) 7 : Encoder 2;
2 : (Operator) AV input (5) V.~ 5 : Al Input (20mA) 8 : External PID

F6 | Activation Method | 02 | 1 [ o0 ] [ P55

0 : Started by Activation Frequency; 1 : Follower Activation;
2 : DC Brake before Starting by Activation Frequency

HLANVEVd TOYLNOD NOLLVIAdO

Stop Mode | 45 4 1 [ 1 ] [ P55
0 : Coas to Stop 1: Dynamic Stop 2 : DC Brake
8 Brake Time before Activation 0~30.0 0.1Sec 5.0
9 e of Brake before Acti n 0~20.0 0.001Pu .050
0 Brake Ti 0~30.0 0.1Sec 5.0 P5-6
Sto ge 0~.200 0.001Pu .050
St rake Starting Fre cy 0~20.0 0.1Hz 0
Re ing DirectionLimit 0~3 1 1 P5-7
0 : Either FWD or REV. 1: FWD only 2 : REV only 3 : REV only with negative bias
Lower Limit Frequency(F14 <F15) | 0~400.0 0.1Hz 0 b5
Upper Limit Frequency(F15 > F14) 0~400.0 0.1Hz 60.0
6 Activation Frequency 0~30.0 0.1Hz 1 P5-8
% Preset Speeds_) Inching | Multi-stage | Multi-stage | Multi-stage
5 Terminal Command | Command 3| Command 2| Command 1
9 Master | O OFF | 0~400.0 0.1Hz 60.0
5 M Siagel | OFF ON | 0-400.0 0.1Hz 5.0
2] )| Stage2 | OFF ON | OFF 0~400.0 0.1Hz 10.0
% (" Stage3 [ OFF | OFF | ON | ON | 0~400.0 0.1Hz 15.0
8 Stage4 | OFF | ON OFF OFF| 0~400.0 0.1Hz 20.0 P5-9
= Stage5 | OFF | ON OFF ON 0~400.0 0.1Hz 30.0
E Stage6 | OFF | ON ON | OFF 0~400.0 0.1Hz 40.0
% 4 Stage7 | OFF | ON ON | ON 0~400.0 0.1Hz 50.0
& Inchingl ON | X | X X | 0~400.0 0.1Hz 5.0
S (* F14 <setting <F15)
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~  Parameter .
2 Description

RENE

Unit

Ex-factory R/W

Page

“ | Code Setting No.
- F40-0: Internal Multi-stage
Time Allotment Speed
I3 Acceleration time 1 | Mater/ | Stage 4/ .1~1200.0 0.1Sec 10.0
Deceleration time 1 | 8speed | 12 speed .1~1200.0 0.1Sec 10.0
Acceleration time 2 | Stage 1/ | Stage 5/ .1~1200.0 0.1Sec 10.0
Deceleration time 2 | 9 speed | 13 speed .1~1200.0 0.1Sec 10.0
Acceleration time 3 | Stage 2/ | Stage 6/ .1~1200.0 0.1Sec 10.0 p5.0
Deceleration time 3 | 10 speed | 14 speed .1~1200.0 0.1Sec 10.0
Acceleration time 4 | Sgage 3/ | Stage7/ .1~1200.0 0.1Sec 10.0
Deceleration time 4 | 11 speed | 15 speed .1~1200.0 0.1Sec 10.0
Inching Acceleration Time .1~1200.0 0.1Sec 5.0
Inching Deceleration Time .1~1200.0 0.1Sec 5.0
Acceleration curvatur 0~100 1% 0
Acceleration curves intersection point 0~100 1% 50 g
Deceleration 0~100 1% 0
Deceleration ¢ 0~100 1% 50
Multi-stage eration/deceleration 02 | 0 P5-11
e allotment A
0 : All Internal Allotment 1: Half Internal Allotment and another Half External Terminals;
2 : External Terminals
' perator Analog AV:0 -300.0~300.0 % 0.0 P
I perator Analog AV:5V Gain Ratio -300.0~300.0 % 100.0
! alog Voltage AV 1:- Ratio| -300.0~300.0 % -100.0
A alog Voltage AV1:10V Gain Ratio -300.0~300.0 % 100.0
log Voltilge AV1 Sensorless 0<50.0 % 0.0
| ‘ oltage : P5-13
> age A1 Zero pg 0~50.0 % 0.0
>
S Analog "llltt;%et oy i 10.0~100.0 % 100.0
E Analog Voltage AV2:0 Bias Ratio -300.0~300.0 % 0.0
'8 Analog Voltage AV2:10V Gain Ratio -300.0~300.0 % 100.0
% Analog Volt';llifi ;:;/3 Sensorless 0.0~50.0 % 0.0
é Analog V‘gféifgfi it 0.0~50.0 % 0.0
E Analo age AV2 Maxim
z & o it 10.0~100.0 % 100.0 P5-15
Al: OmA (or 0V) Bias Ratio -300.0~300.0 % 0.0
AL 20mA (or 0V) Gain Ratio -300.0~300.0 % 100.0
Al Sensorless Voltage 0.0~50.0 % 0.0
Al Zero-point Output Gain 0.0~50.0 % 0.0
Analog %“;:;E: A Maximum 10.0~100.0 % 100.0
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-  Parameter

Description

fo}

Code

Ex-factory

Setting AN

Range Unit

Page
No.

F58 Digital Terminal Scan Cycle 1~5000 1=0.2ms |10x0.2ms=2ms P5-17
II510 1 DI, DI 2 Setup 0~1 0 P5-18
0:DI1(FWD/STOP), DI2(REV/STOP)  1:DI1(RUN/STOP), DI2(FWD/REV)
F60 DI3 Setup Settings for 0~21 1 2
2ol | DI4 Setup multi-function 0~21 1 4
input terminals

22| DIS5 Setup should never be 0~21 1 5

. P5-18
%1 DI6 Setup gclpeated with 0~21 1 6

€ exception

Fo4 DI7 Setup of the setting 0~21 1 9
F65 DIS8 Setup of 0: Disabled. 0~21 1 18

: Multi-stage speed command 1;
: Multi-stage speed command 2;
: Multi-stage speed command 3;

12: Master Speed Increase
13: Master Speed Decrease

19: Save Energy Operation
20:
21:

Second Unit PID
Enabling PID

0: Disabled 8: Multi-stage speed command 4; 14: Automatic Operation

1: 3-way Control 9: Inching Operation 15: Auto Operation Suspended
2: Input in Case of External Abnormality (NO) 10: Acceleration/Deceleration Time 16: Counter Signal Input

3: Input in Case of External Abnormality (NC) Command 1; 17: Counter Zero-in

4: RESET 11: Acceleration/Deceleration Time 18: Free-run

5 Command 2;

6

7

F66 Relayl p 0~11 1 1
z F67 DOI Setup 0~11 1 11
E {3 DO2 Setup 0~11 1 P5-21
o LA DO3 Setup 0~11 1
% F70 Relay?2 Setup 0~11 1
S 0: Disabled 4: Frequency Attained 1 8: OL Timing Forecast
% 1: Output in Case of Abnormality (NO)  5: Frequency Attained 2 9: Counter Cycle is Up
e 2: Output in Case of Abnormality (NC)  6: Consistent Frequency 10: Comparator Counting is Up
S] 3: In Operation 7: Overload Warning 11: Zero-Speed Detected
g Wt | Frequency Consistent Width 0~10.0 0.1Hz 1.0
o= F72 Frequency Attained 1 0~400.0 0.1Hz 60.0 s
E 20| Frequene 0~400.0 0.1Hz 60.0
;Z> F74 gnetic Stagnation Wid ained 0~10.0 0.1Hz 1.0
o F75 Counting Cycle 0~30000 1P 1000
F76 Comparative Co 0~30000 1P 500
F77 Frequency Ski )1 0~400.0 0.1Hz 0.0 s 3
F78 Frequency Skip 2 0~400.0 0.1Hz 0.0
\WER Frequency Skip 3 0~400.0 0.1Hz 0.0
F80 Frequency Skip Width 0~10.0 0.1Hz 0.0
F81 Stall Prevention 0~1 1 0 P5-24
0: Not Activated 1: Activation
= [ stlling voliage Setup 1.00~125 | 001 110 b
% F83 Stalling Current Setup 0.50~2.50 0.01Pu 1.50
= F84 Overload Current Lever 1.00~2.50 0.01Pu 1.50
% 1261 | Overload time Allowance 0.1~120.0 0.1Sec 60.0
5 RS ﬁﬁﬁﬁfﬁiﬁ?ﬁﬁﬁfﬂﬁﬂﬁmnt 0.001~0.500 | 0.001Pu | 0.100 P5-25
~ F87 Over Temp Protection Setup 60.00~95.00 0.01°C 85.00
|t | Fans Activating Temp. Setup 30.00~45.00 0.01°C 40.00
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~-PARAMETER SETUP SCHEDULE- APPENDIX A I X

Parameter Ex-factory RIW Page

4 Code Description RENTE Unit

F89 Automatic Voltage Regulation (AVR)
0: Disabled 1: Activation

| Dynamic Braking Activated | 0~1 1 | o | | Ps-26
0: Disabled 1: Activation

@0 | Automatic Operation | 0~1 1 | o | | Ps5-26
0: Disabled 1: Reciprocal Fashion  2: Cyclic Fashion

Setting No.
0

P5-25

0~1 1

dNnrds
NOILDALOYd

3: Mater Speed after Reciprocation 4: Mater Speed after Circulating
Number of Cycles 1.To exccute 1~2000 1 1
revolution
Stage 1 Time & Direction | clockwise and the | -30000~30000 | 1Sec 10
operation time, se
Stage 2 Time & Direction | up the seconds -30000~30000 1Sec 10
positive val
Stage 3 Time & Direction | 2.To s -30000~30000 | 1Sec 10
Ievo
Stage 4 Time& Direction | counter-clockwise | -30000~30000 | 1Sec 10
- — € operation P5-27
Stage 5 Time & Direction e, set up -30000~30000 | 1Sec 10
- — the seconds in
Stage 6 Time & Directic negative value. -30000~30000 1Sec 10
3.To execute
Stage 7 Time& Direction | revolution -30000~30000 | 1Sec 10
direction contri
Stage 8 Time & Direction | refer to F13. -30000~30000 | 1Sec 10
z Maximum Output Voltage (U.V. .50~1.00 0.01Pu 0.90
2 V/F Maximal Voltage Frequ 50~2.00 | 0.01Pu| 1.00
g | V/F Curve Opti 10~5 1 0 P28
% urve Option -
a ave Energy ControlMode 0~2 1 0 P5-29
es|
E 0 : Normal Mode  1: Save Energy Control Mode 2: External Terminal Control
?2 V/F Torque Compensation Mode J 0~2 | 1 | 1 | | P5-29
E 0 : Disabled 1: Setup Compensation Activated 2 : Automatic torque compensation
Fo k Torque Compensation Settin 0~.200 0.001PU| 0.020 P5-29
PWM Modulation Method v 1~2 1 1 P5-30
)
(’J; 1 : 3-Phase SVPWM Modulation 2 : 2-Phase SVPWM Modulation
A= P witching Frequency 2000~16000 1Hz 5000 P5-30
220,
RST Input Voltage (rms) 180~500VAC | 1VAC 380.440 P5-31
(* F109 setting must satisfy: F109 = 1.2xF120)
@b | METER 1 Output format | 0~1 1 | o | | Ps-31
0: PWM Modulation Output  1: Pulse Frequency Output
< F111 Pulse Frequency Multiplying Fac 1~36 1 1 s i
T -
5 F112 P Output Mode Option 0~17 1 1
— 0: Output ineffective ~ 5: Source Frequency 10: Output Current 15: True Power
= 1: Motor Speed 6: Slip Frequency 11: Excitation Current Command  16: Reactive Power
:<> 2: Feedback Speed 1~ 7: Output Voltage 12: Torque Current Command 17: PID % value Output
e 3: Feedback Speed 2 8: Excitation Voltage 13: Excitation Current
% 4: Estimated Speed ~ 9: Torque Voltage 14: Torque Current
z : - —
o WRITERN PWMI Display Variable Multiplying 50800 | 0.01Pu |  1.00
c Factor/10V P5-32
;%
g F114 PWMI1 Display Variable Polarity Setup 0~1 1 0
;ﬁ
(*PWMI1 Output Voltage Signal < 5Vdc, motor engages in REV operation)
0: Without Polarity 1:With Polarity— (*PWM1 Output Voltage Signal = 5Vdc, motor stops)
(*PWMI1 Output Voltage Signal > 5Vdc, motor engages in FWD operation)
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IX APPENDIX A-PARAMETER SETUP SCHEDULE-

5 Pag(r)r(lizter Description Rang Unit E)é_ef;?:gy R/W 1;%?:
F115 METER 2 Output Format 0~1 1 0 P5-32
0: PWM Modulation Output  1: Pulse Frequency Output
Fll6 Pulse Frequency Multiplying Factor 2 0~36 1 1
E F117 PWM2 Output Mode Options 0~17 1 10 pa-32
5 * Mode selection same as that for F112
Ml ris &Yﬁﬁ;ﬂ’?&gﬁ?& 50~8.00 0.01Pu 1.00 bs12
F119 PWM2 display Variable Polarity Setup 0~1 0
0: No Polarity  1: With Polarity (same as that of Parameter F114)
Rated Voltage (rms) / 180~500 v o532
Rated Current (rms) 1.5~130.0 0.1A
(* F121 setting must satisfy: F121 > AC Drive Rated current + 9 )
Rated Frequency 50.0~70.0 0.1Hz N P5-32
Rated Speed 0~4200 Irpm N
HP .5~50.0 0.1Hp N P5-33
Number A 2~12 2 Pole N
Note: N= Ex-factory setting varies depending on the drive and motor capacity
[ Control Mode Sewp | 06 I 2 P5-33
0: Electric Parameter Detection; 4: Sensorless V/F vector Controll
1: Mechanical Parameter Detection 5: Closed Loop Flux Vector Control
2: Open Loop V/F vector Control, 6: Sensorless Flux Vector Control
3: Closed Loop V/F vector Control
28| Speed Feedback P | 0~1 | 1 | 0 | | P5-34
0: No Feedback 1: Encoder 1
o F128 coder 1 Pitch No./Revoluti 600~2500 1P/rev 1024
CZ) - et P5-34
3 F129 der 1 Direction A -1~1 1 1
E -1: B leads A 0: Single Phase Feedback 1: Aleads B
2 j2ile(i) | Encoder 2 Pitch No.Wm 600~2500 1P/rev 1024 p5.34
5 3L Encoder2 Direction ) 1 1
-1: B Leads A 0: Single Phase Feedback 1: ALeads B
iBikP) | Encoder 2 Multiplying Factor 0.01~7.50 0.01X 1.00 P5-34
F133 Stator Resistance 6500~32767 1 20000
F134 | Rotor Resistance 6500~32767 1 16000
F135 Stal elf-Induction 6500~32767 1 18000 P5-36
F136 Mutual Induction 6500~32767 1 17500
F137 Rated Rotor Resistance -32767~32767 1 16000
F138 Mechanical Constant 0~30000 1 1500
g F139 Magnetic Flux Estimator Bandwidth 4.0~10.0 0.1Hz 4.0 -
E' F140 Speed Estimator Bandwidth 1.0~6.0 0.1Hz 4.0
= F141 Slip Correction Gain 10~200 1% 88

9-5




~-PARAMETER SETUP SCHEDULE- APPENDIX A I X

Parameter L . Ex-factory Page
Code Description Rang Unit Setting R/W No.
» F142 V/F vector Speed Control P Gain 0~100 1% 30
% F143 V/F vector Speed Control I Gain 0~100.0 0.1% 20.0
3 F144 Flux Vector Speed Control P Gain 0~100 1% 40 s
é F145 Flux Vector Speed Control I Gain 0~100.0 0.1% 20.0
5 F146 Sensorless Speed Control P Gain 0~100 1% 30
g F147 Sensorless Speed Control I Gain 0~100.0 0.1% 15.0
o ..
e F148 Torque Current Limit 0~1.250 0.001 1.000 P5-39
§ Minimum {5xF121, F148xAC Drive Rated current}
E Torque Current Analog Limit 0~5 | 1 | 0 P5-39
—
% : Disabled 1: Digital Operator AV 2:AV1
1 AV2 4: Al 5: PID Control
Latest Abnormality Record 0~256 1 0
Last Abnormality Recor 0~256 1 0
Last 2 Abnormality 0~256 1 0
: P5-39
Last 3 Abnorm 0~256 1 0
Last 4 Abno i 0~256 1 0
Last 5 A 0~256 1 0
: Digital operator communication failure Err 20 : Reserved
: Over voltage or current in standby status Err 21 : Reserved
: Over voltage or current in acceleration Err 22 : Reserved
: Over voltage or current in deceleration Err 23 : Failure to perform closed loop control due
: Over voltage or current in speed regulation to no speed feedback
: Heat sink overheated Err 24 : Reserved
: Dc Bus over voltage Err 25 : EEPROM parameter read back out of range
: Dc Bus low voltage Err 26 : Digital operator storage parameter write in
: Overload failure
: AC Drive voltage not match the motor voltage Err 27 : DSP storage parameter locked & preventing
: Software detection overload current protection modification.
: AC Drive rated current range not match motor Err 28 : Operator storage parameter locked &
current preventing modification
: U-phase output side off or C.T failure Err 29 : External input abnormality
: V-phase output side off or C.T failure Err 30 : Unbalanced 3-phase output current
: W-phase output side off or C.T failure Err 31 : Leakage current outputted
: Pump low current detected Err 32 : PUF fuse burnt out
: Encoder direction opposite to the phase Err 33 : PF input source phase insufficiency or too low
sequence on the output side Err 34 : Reserved
: Encoder signal abnormality Err 35 : Error in automatic operation time setup.
: Auto-tuning failure Err 36 : Digital input terminal setup repeated.
: Reserved Err 37~256 : Reserved
Abnormality Records Cw | 0~1 1 0 P5-39
0: Not Cleared. 1: Cleared.
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IX APPENDIX A-PARAMETER SETUP SCHEDULE-

~  Parameter L . Ex-factory
/ Code Description Unit Setting
F157 PID Mode 0~4 0 P5-41
0: PID Disabled 2: PID Stop Setting Reserved 4: DI enabled (PID Stop Setting Reserved)
1: PID Stop Setting Zero-in ~ 3: DI enabled (PID Stop Setting Zero-in)
250 | PI Target Value Input Options | 0-8 | o0 | | P5-41
0: PI zero point setup 3: Al input 6: RAMP output
1: AV1 input 4: Encoder 2 feedback value 7: Total output current
2: AV2 input 5: Encoder 1 feedback value 8: Torque current
2Ll | PI Feedback Input Options | 0-8 | | o0 | | P5-41
0: PI zero point setup 3: Al input 6: RAMP output
1: AV1 input 4: Encoder 2 feedback value 7: Total output current
2: AV2 input 5: Encoder 1 feedback value 8: Torque current
>n2 F160 D Feedback Input Options I | 0~8 | | 0 | | P5-42
E 0: PI error 3: Al input; 6: RAMP output;
o3| 1: AV1 input 4: Encoder 2 feedback value; 7: Total output current;
E 2: AV2 input 5: Encoder 1 feedback value; 8: Torque current
% 0.00~100.00 % 50.00 P5-42
Q ation Time Setup 0.05~10.00 Sec 0.20
= 0.00~100.00 % 100.00
éu 0.00~300.00 % 100.00
0.0~3000.00 % 400.0
Unit 1 Ki_L Gai 0.0~3000.00 % 200.0 -
Unit 1 Kd Gai 0.0~3000.00 % 20.0
Unit 2 Kp Gain 0.00~300.00 % 100.00
Unit 2Ki H Gain 0.0~3000.00 % 5.0
0.0~3000.00 % 5.0
0.0~3000.00 % 5.0
0~4 0
P5-45
0~4 0
0: No adjustment to be made  1: Operator AV Input 2: AVI Input  3: AV2 Input  4: Al Input
1~255 1
P5-46
on Rate 0~3 0
0: 2400 1 : 4800 2 : 9600 3 : 19200
PC Comme Data Format II 0~2 | | 0 P5-47

0:8,N,1 RTU ( Istart bit + 8 data bits + 1 stop bit )
:8,E,1 RTU ( 1start bit + § data bits + 1 Even bit + 1 stop bit )
2:8,0,1 RTU ( Istart bit + 8 data bits + 1 Odd bit + 1 stop bit)

Drive Response Ti 3~50 ms 5
- - P5-47
Receive Failure Response 0~1 0

: Normal Receiving 2: CRCL Error  4: Packet Receiving Time Over 0.2 Seconds
: Function Error Code 3: CRCH Error  5: Changing Parameter Not Permitted during Operation

Stand still position 0~1 | o P5-47
: Disabled 1:Activated

Positioning P Gain 0~100.00 % 30.00
Positioning I Gain 0~100.00 % 20.00
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~-PARAMETER SETUP SCHEDULE- APPENDIX A I X

,  Parameter o .
8 Aramete Description Rang Unit

Ex-factory Page
Code L

Setting No.

F182 izzj:::; Water Pumping Function 0 P5.48
: Disabled 1: Activated
Sleep Detected Time 0~12000 Sec 15
Sleep Error 0.0~10.0 % 5.0
Wake-up Error 0.0~100.0 % 10.0
Standby Operation Detected Time 0~12000 Sec 900 P58
Standby Operation Time 0~12000 Sec 60
Standby Operation Frequency 0.0~400.0 Hz 0.0
Low Current Detected Level 0.0~100.0 % 10
Low Current Detected Time 0~12000 Sec 60
Low Power Detected Restorati 0~12000 Sec 3000
Stage 8 Speed 0~400.0 Hz 0
= Stage 9 Speed 0~400.0 Hz 0
= Stage 10 Speed 0~400.0 Hz 0
% Stage 11 Speed 0~400.0 Hz 0 P54
® 0~400.0 Hz 0
s 0~400.0 Hz 0
2 0~400.0 Hz 0
0~400.0 Hz 0
ecall Parameter 0~3 Hz 0 P5-50
0: Not Recalled. 2: Recall Parameters Saved in DSP
1: Recall Ex-factory Setup 3: Recall Parameter Settings Saved in Digital Operator
> Current Parameters A 0~2 | | 0 | | P5-50
0: Not Saved 1: Saved to DSP 2: Saved in Digital operate keypad
T s ] [ o ] [ 551
0: Save Allowed; 2: Lock up Parameters Stored in Digital Operator;
1: Lock up Parameters Stored in DSP  3: Lock up Parameters Stored in DSP and Digital Operator
Ex-factor De(V DO 3276787767 0
Ex-factor Decryption Code Input 2 -32767~32767 0
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IX APPENDIX B-ERR DISPLAY -

Err Code Description of Alarm Report
Err0 Digital operator communication failure
Err 1 Over voltage or current in standby status
Err 2 Over voltage or current during acceleration
Err 3 Over voltage or current during deceleration
Err 4 Over voltage or current during speed regulation
Err 5 Heat sink overheated
Err 6 Dc Bus over voltage
Err 7 Dc Bus low voltage
Err 8 Motor Overload
Err 9 AC Drive voltage not matched to the motor voltage
Err 10 Software detected overload current protection
Err 11 AC Drive rated current range not matched to motor current
Err 12 Loss of output U-phase or U-phase C.T failure
Err 13 Loss of output V-phase or V-phase C.T failure
Err 14 Loss of output W-phase or W-phase C.T failure
Err 15 Pump low current detected
Err 16 Encoder direction opposite to the phase sequence on the output side
Err 17 Encoder signal abnormality
Err 18 Parameter detection failure
Bir 23 Absence of speed feedback affecting performance of closed
loop control
Err 25 EEPROM parameter read back out of range
Err 26 Digital operator storage parameter write failure
Err 27 DSP storage parameter locked and preventing modification.
Err 28 Operator storage parameter locked and preventing modification
Err 29 External input abnormality
Err 30 unbalanced three-phase output current.
Err 31 Leakage current outputted
Err 32 PUF fuse burnt out
Err 33 Power failure or too low mains input phase voltage
Err 35 Error in automatic operation time setup.
Err 36 Digital input terminal setup repeated.

Err 19, Err 20, Err 21, Err 22, Err 24, Err 34 Are signals reserved for failure.
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- Drawings of Mechanism Appearance- APPENDIX C I X

[ Dimension of Enclosure ]

i :
L, L | = |
Bl BT |
Ll — . | I
5 = | |
Fil 7 ] | e | T ] -4 |
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ST — | Zrrriarair SR OURS I
( Fig. A ) ( Fig.C )
] Rt v i o [— — a [
- T lr E . |_ n
! o
I ﬁ i
e e e e i
( Fig.D ) ( Fig. E ) ( Fig. F )
N Maximum Dimension/Unit: (mm)
Voltage Applicable
M .
Grade otor Capacity W W1 q i D DI Appeara
(KW) nce
0.4
0.75 1142 | 101 | 172.1 | 159 146 136 A
1.5
2.2 A/ ( 2 Types of Casing Specification )
3.7 152 | 137.5 | 214 200 | 1464 | 136.4 B
VB
7.5 188 170 300 282 180 170 C
11
15, 18.5, 22 250 226 420 405 226 216 D
30~37 290 236 562 535 220 210 E
45~75 356 236 670 645 285 275 F

* Mechanism dimension given in this page is only for reference purpose, and the
manufacturer may make any change without further notice. Please refer to the
dimension given on the updated catalogue for the corresponding product.
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I X APPENDIX C -Drawings of Mechanism Appearance -

[ Dimension of Keypad (Handset for Communication) ]
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AC DRIVE

800 Model

Sensorless & Closed Loop

Version No. 2.20

(SUITABLE MODEL : THREE PHASE 200V~240V/380V~460V CLASS)

The edition changes the NO.2.20 version explanation



The edition changes the NO.2.20 version explanation

In order to make the function more convenient customer use also to increase many new functions,
thus the change edition was the NO.2.20 version changes the project as follows :

(]

Introduction of function keys

NO.2.20 version
Classification | Pushbutton Summary description of function
Depress to enter into Parameter Function Mode.
Control/
parameter
K To read and write parameter settings.
ey
With to the material confirms reads in, and automatic storage to DSP
(internal EEPROM).
To move the position of flashing cursor rightward to select the place for data
. , lentry.
) * When revolution, right lateral key for circulation demonstration.
F : Hypothesis frequency—H : Reference frequency
Shift/ : Encoder speedl<-E : Output voltage<-A : Output current
increase, r + |Depress to make an increment of numerical values for parametric encoding and

d setting values, etc.
ecrease A
Under operation control mode with F5: rpm command source=0, proceed

keys the frequency setup from digital operation panel.

-
-

Depress to make an decrement of numerical values for parametric encoding and

setting values, etc.
| Y In the revolution may enter F0, surveillance of each kind of demonstration

project.

To execute an operation command in forward revolution and illuminate the LED
indicator.

To serve as a function key to execute stop running command when execution of
forward revolution is disabled due to limitation of rotational direction.

To execute an operation command in reversal revolution and illuminate the LED

Operation
indicator.

Command p . .
To serve as a function key to execute stop running command when execution of

keys reversal revolution is disabled due to limitation of rotational direction.

To execute the STOP running command.

To reset the failure when encountered a failure; depress of this key in parameter
setup mode will restore the original setting values.

RPM
F5 : RPM control for operation panel Ai (V.R.) when RPM command source =1.

command




Parameter setup mode

NO. 2. 20 version

Flow process of parameter setup mode

Turn on power supply of ac drive

LS-800
p Y
> Display  |._....._.____ » Glitters F, the demonstration
F xx. xx goal frequency
&
5 akhihhiny)” b » depress to enter parameter
FUON |-~ setup
------------------- - Depress to select parameters
A 4 A 4 A\ 4 A 4
A v > DATA | .~ - After finishing the selection
- |- of parameters, depress
ENTER “DATA” to read the content

of parameter settings.

--------------- ---%» Content of parameter
setup

A v > STOP DATA |.4~~® After the content value

hypothesis finishes presses
' "Enter" the key,

/ can automatically store up to
/ DSP (internal EEPROM)

Restore the initial setting values

® Note | : Make sure to save each and all parameter setting that have been confirmed and
complied with the purpose as demanded in the commissioning into the built-in EEPROM by
selecting F207(save current parameter)=1 : Save to DSP(built-in EEPROM) to prevent loss
of the parameter setting.

® Note 2 : F207(save current parameter)=0 : Not Save ; 1 : Save to DSP ; and 2 : Save toDigital
Operator.



Control mode
NO. 2. 20 version

Flowchart of control mode for digital operation panel

Turn on power supply of ac drive

LS-800
Glitters F, the demonstration - _ <
goal frequency - Display

F xx. xx h

g

Depress FWD or REV to start
the ac drive and control the € 77 °7°°
motor s direction of v v
rotation REV VD

A 4

Running status
X. xx indicated in

A 4

Enters parameter F0, the . .
circulation demonstrates 8 Gy T
F : Frequency command STOP
H : Output frequency > RESET
A : Output current v v v
E : Output voltage
n: Encoder speed 1 > ' A
: * S v Enter “F5:rpm
P > | The circulation Demonstration Frequency [ command source =
A demonstrated hypothesis hypothesis 0:pushbutton of digital
..1 I I o . ”
. peration panel” to
(enter into parameter FO . 2 X = change the digital speed
mode) Change the monitoring " A v > comr%land 8 P
content shown in the digital : I
operation panel .
) DATA
Storage parameter | ENTER

B > CRM the change & save into RAM

Quick & cyclic display functions during operation
Each press of .>. key fromdigital operation panel is able to cyclically display the function in the following

order : Frequency command—Output frequency—Output current—Output voltage—Encoder speed 1.

Frequency Outout Output Output Encoder
command ! . f?egzency & cﬁrlp"nelnt J vol tage & Speed 1 J




NO.2.20 version

for PID feedback control.

Fast Operation Control Mode
Parameter . Ex-factory | Page
Function Operation Procedure Setting No.
F4 : Operation Control Source
Press [FWD] once F xx xx displays
l P5-2
0 : PB Operator
[Enter into Forward Operation Mode| 0
* During commissioning, watch for the
revolving direction of the motor. *
1  Digital Input ”Fern.nnal Dil /i - FWD P5-2
Terminal (indicator ON) operation —
ermina OFF/Stop P5-16
F5 : RPM Command Source
Frequency changing mode is
0 : Digital operation ) A .
pane accessing the .\ key during the P5-3
operating state
1 : Operator AV Input| To perform RPM control from the e 3
(5V) potentiometer (V.R.) on the operator.
. To perform RPM control by entering
2 ¢ AV lInput (£10V) g P5-3
0 ~=+ 10V from analog AV terminal.
To perform RPM control by enterin
31 AV2 Input (£10V)| P v Cmiening P5-3
0 ~+ 10V from analog AV2 terminal.
4 : Al Input To perform RPM control by entering P5.3
(20mA) 0 ~ 20mA from analog AV terminal.
With analog AV2 and Al terminals, 2
addition and subtraction operation
5 ¢ AV2+AI can be provided for both analog P5-3
signals at the same time to perform
revolving speed control.
Additional PG-AB2 speed control
card must be installed to connect to
6 : Encoder 2 terminals A1 and B1 with digital P5-4
pulse signals to perform revolving
speed control.
. To execute the external analog signals
7 . PID P5-4




NO.2.20 version

Automatic Modulation
Automatic Modulation Elements

@ If F126=4: Sensorless Scalar Control, 5: Closed Loop Vector Control, or 6: Sensorless Vector
Control is selected for the control mode; automatic modulation must be performed before
operation.

@ When F126=6 Sensorless Vector Control is applied, select the motor with a rated voltage 20V
(40V in case of 400 Grade) higher than the input source voltage of the frequency converter
where speed precision is a must within the high speed range (approximate 90% or greater of
the rated RPM). If the rated voltage of the motor is equal to that of the input source of the
frequency converter, then proper and correct motor characteristics may not be available if the
output voltage of the frequency converter is less than sufficient. (Refer to Prompt 1.)

@ Before performing the function of parameter automatic modulation, the specification capacity
on the nameplate of motor must be set to Parameter F120: Rated Voltage, F121: Rated
Amperage, F122: Rated Frequency, F123: Rated RPM, F124: HP, and F125: Number of
Polarity of Motor.

@ Select F4 (Operation Control Source) = 0: PB Operator Operation before performing the
automatic modulation.

Upon performing the automatic modulation, the motor must be separated from
CAUTION the machine, and confirm that there is no exposure to danger even the motor is
running.
B Parameter Automatic Modulation

& @ Parametric tuning (F126) -1: Detection of static electric parameters: This function is designed for

those machinery equipments coupled with heavy duty that fails the detection of dynamic parameters;
however, it shall be used in association with the setup of parameter F97 (motor’s no-load current %) so
that the motor’s electric parameter group (F133~F137) can be detected in full while the accuracy in this
regard is lower than the 0: Electric parameter detection.

1 ~ Set up the control mode (F126) at 0: Electric Parameter Detection to perform the parameter

automatic modulation.

2 ~ Press [ENTER] for the inverter to display Pr-RL to start outputting DC to the motor for

providing Stage 1 static mode parameter modulation in advance, and Stage 2 dynamic
parameter modulation for the revolution type of the motor.

3 ~ If the automatic modulation has been successfully executed, the inverter will automatically

set up the electric characteristics of the motor and save them into corresponding parameters
F133~F137.

4~ IfF126=5 (Closed Loop Vector Control) Mode is required, perform the F126=1 (Machinery

Parameter Detection) automatic modulation. The setting of the parameter modulation
will affect the response of the vector speed (PI) control. During the automatic modulation,
the inverter displays_Pr-Jm; the dynamic parameter modulation of the revolution type of
the motor will be performed, and the modulation setting will be saved into Parameter F138.
(Refer to Prompt 2.)

5~ Modify the control mode (F126) to 4: Sensorless Scalar Control, 5: Closed Loop Vector

Control, or 6: Sensorless Vector Control.

6 ~ Save electric parameters into F207=1: Save to DSP (EEPROM) to avoid losing the electric

parameters after power off.
Note: If automatic modulation continues to fail, adjust for higher rated amperage of the motor
at an increment of 10% until the automatic modulation is successfully done. In case of
further failure, replace with an electric machine provided with better characteristics, or input
by manual electric parameters to F133~F137.



NO.2.20 version

F126 parameter setting value
0 : Detection of electric

parameters
-1 © Detection of static electric
parameters
I
A 4 A 4
REV FWD | - Depress either one of FWD or REV
pushbutton to enter into auto tuning mode

Display window
. displays Pr_RL
Auto-tuning ---
starts

\ 4

2-stage static and dynamic auto-tuning test Pr_RL

v Note 1
Fxx.xx [~~~ """ »  Successful auto-tuning
v Note’Z/, ------ »  Select to enter into parameter setup mode :
1. Select any of F126=4,5 and
FUON |.- 6 to set up the control mode
2. Save motor electric
parameter F207=1.
\ 4 4 \ 4 v Parameter
A ' > _DATA | __selection _____ -» After the completion of selecting
ENTER the parameters, depress "DATA”
to read the settings of parameters.
------- -» Contents of parameters
A 4 v v v v
AV D | smor DATA
RESET ENTER
Change the content of parameters H

Restore the original setting values - 2

Note 1 : Detection of electric parameters is completed.
Note 2 : Set up the relevant operation control mode from F126



NO.2.20 version

Operation Status Monitor Setup R : Parameter changeable during operation (o)

Ex factory

R Parameter code Unit

170

Descriptions Selllng range

Operator display variables

selections

sel value

@ Seven-stage display and LED indicators on the operator may be applied to monitor a total of 40
operation status settings of the drive.

Setting Function Description of Function PaRrez:i::fer
0 RPM Command (F) RPM command setting F5
1 Reference RPM (H) Monitor output rpm reference value.
) Output Current (A) Display the total drive motor load amperage  from output of]
drive (U.V.W)
B Output Voltage (E) Display the output (U.V.W) voltage (rms) of the drive.
4 Feedback RPM 1 Display the real rpm of the motor feedback to Encoder. F128
5 Feedback RPM 2 Display the product of Encoder 2 feedback rpm and F132 F130 ~ F132
multiplying power.
6 Estimated RPM Monitor estimated sensorless vector control rpm. F126=6
7 Output source|Monitor the output frequency after compensation. F126=3.45.6
Frequency
Without Unit Display linear speed, feeding speed...etc. (with maximal display
8 F2.F123
value at 3276.7).
9 Slip Frequency Monitor the slip F due to load when the motor is on load F126=3.4.5.6
10 |Vdc(V) Display DC voltage on the capacitor
11 Excitation Voltage The excitation voltage in vector control mode
12 |Toque Voltage The torque voltage in vector control mode
13 Excitation Current The command value of excitation current in vector control mode
Command
14 Torque Current The command value of torque current in vector control mode
Command
15 Excitation Current Real excitation amperage
16 Torque Current Real torque amperage
17 Output Power Total output power P=IV
18 |True Power Total apparent power P=VI cos ¢
19  |Reactive Power Reactive power P=VI sin ¢
70 |Temperature Display the temperature reading of the internal heat sink F87
71 Counts Already provided with a built-in summary counter to display F75
counts.
2 Digital Input Status To monitor digital input and outer terminals control for real-time F59~F65
display of ON or OFF status (for status monitor, refer to P3-5).
23 Digital Output Status F66~F70
24 Digital Operator AV * Monitor the analog input voltage 9 as displayed F5=1
V) * Monitor noise voltage generated by the wiring; the voltage may
25 |AVL(V) be used to set up the bias voltage for avoiding unnecessary noise|F5=2
" AV2 (V) interference. F5—3
27 Al (mA) F5=4




Related

Setting Function Description of Function
Parameter

o Vdc 0 With POWER ON, the initial Vdc of the DC bus on capacitor
Cycles & Multiple|Related to the cycles of automatic operation. and the number of]

29 Stages stage of operation currently executed F92~F100

30 |K Vdc Reserved 30
Phase U  current|Display drive motor load amperage of Phase U output of the

31 (rms) drive 31
Phase 'V  current|Display drive motor load amperage of Phase V output of the

32 (rms) drive 32
Phase W current|Display drive motor load amperage of Phase W output of the

33 (rms) drive 33
PID (%) Display PID control output in %

34 34
Reserved Reserved

35

36 Software version To display the version number of software
Position tracking

37 lerror




NO.2.20 version R : Parameter changeable during operation (o)

Ex-factory
set value

R Parameter code Descriptions Selllng range Unit

Frequency command source

>:< This parameter relates to the speed command source of the ac drive.
The following eight options of rpm command source are available for selection, dpending on the demands
of the configuration of the control system.

¢

Once the inching speed function setup becomes effective, its control priority is over the following eight
rpm command sources while permitting adaptation of any type of rpm command source for alternative

control.

m/ 0 PB Operator — Control is set up by keys [Increase] and [Decrease] from the PB Operator, or by functions 11:
Master Speed Increase, and 12: Master Speed Decrease Control of the multi-function
digital input terminals.

@ 1 : (Operator) AV input (5V) — Control by potentiometer (V.R) signals CD0O~5V from the operator.

Tml 2:AVI Input (+10V)) — Control by analog voltage signal DCO~+10V inputted from analog input terminal AV1. -

Tl 3 AV2 Input (+10V) —Control by analog voltage signal DCO~+10V inputted from analog input terminal AV2.

Tml 4+ Al Input 20mA) — Control by analog current signal DCO~20mA (or DCO~+10V to be adjusted with SW1~5)
inputted from analog input terminal AV 1.

T/ 5.: AV2+Al — Control by addition operation of two input values of analog voltage and analog current (or voltage)

{

signals inputted form both analog input terminals AV2 and AI; or addition and subtraction
operation control is done by an ideal negative bias set up by the parameter while performing
synchronous linking analog compensation control for multiple units.

¥R For example : (1) ParameterF15=60HZ(upper limit) » AV2 of F49=1009 » F48=0V(with a bias of 0%).

>:< (2) Al of F54=509¢ » F53= -5096(with a bias of 50%). See Fig. 2 for the curve.

HZ

¥
-
o

B mA (Ol ‘;-.-7)

{20 vonIeRqne

=
=
PUE GOWIPPY Jo UoNe[na[e,) SumIopa g

10%

| -30HEZ
HZ

Fig 1 Fig 2

Note 1 : Figs. 1 and 2 are schematic view showing the executed addition and subtraction calculation signals.

= Fig. 3: AV2 of INV2 is the source of the master speed to exercise addition/subtraction operation on
Al signals. Wherein, Al is the auxiliary compensation input. The sum of both values is not be
greater than the upper limit of F15 frequency and the difference between both is less than 0HZ,
the downtime status exists. Refer to the setup method illustrated in Figs. 1 and 2 for the setting
of the parameter.



INV1 INV2
Position
Detecior
AV2 (shve specd! al AV2
h’Ma.ﬂcrwud) + >
(Fig 3)

' 6:Encoder 2 —Relates to the control interface for the rpm command source of the digital pulse

signal. An additional encoder speed feedback card must be installed to
provide follow-up operation control with the primary motor controller
(synchronous operation control by ratio).

(Refer to encoder setup parameter group F127~F132 for related application.)

/7 : External PID — To perform external analog signals PID feedback control. [Select

parameter setup PID target value and PID feedback value source terminals,
and PID parameter group F157~F171.]

‘Exffactury

R Parameter code Descriptions Sctting range nit : 0
set value

Braking duration before start 0.0~120.0 Second

@ This parameter is to set up time duration of DC dynamic braking enabled when ac drive is
started, ac drive will start its running only after the entered time duration elapsed. An entry of
minimum value “0” to the duration will disable the braking function.

Braking current before start | 0.00~100.00 | % | 30.0 |

& This parameter is to set the percentage of the DC brake voltage output before the operation of
the ac drive. A minimum set value, i.e., "0", will deny the output brake energy, and will be

regarded as a control to trigger a delay for the start of operation. F6 setting shall govern the
time span of delay.

X Stopping & brake voltage time 0.0~120.0 Second 0.0
X Stopping &brake voltage 0.00~100. 00 % 30.0

$% Do not enter a minimum value “0” to set up the stopping & brake time and the stopping &
brake voltage; an entry of “0” will leave the time and brake energy inactive.

Range | Unit
0 1
@No specific sequence is specified Setup for the 1
function of these six terminals. Upon selecting g 1 6
the function, read first the description and related
requirements of the function. 7
12 3

W 12 : Timer Output function — When the frequency changer starts revolves, after F204
time delay time, corresponds the multi-ability out-port (Timer function output) contacts
can close, this function essential matches F6 the direct-current brake function, the
direct-current brake energy size may depend on the demand to establish.

10



NO.2.20 version R : Parameter changeable during operation (o)

Protection Setupl

Parameter . . : . Ex-tactory
Descriptions Setling range Unit :

code sel value

I'81 Stall protection setup

bit0 : Protection function F82 — To enable the function for stalling voltage protection during

deceleration.

bitl : Protection function F83 — To enable the function for stalling current protection during

acceleration.

bit2 : Protection function F84 — To enable the function electronic thermal relay.

% Digital increment table

Set values . . . - Set values

< (O:protection function enabled: x: protection function disabled, no protection function when set

value is 0.

Setup for stalling vc_altage 1.00~1.25 1.10
during deceleration

@ As a result from the inertia of motor load when the ac drive is executing the deceleration; the motor will
regenerate energy into the interior of ac drive to heighten the voltage at DC bus. Therefore, the ac drive
will stop decelerating (output frequency paused from decreasing) once a voltage at DC bus detected
higher than the set value and resume its executing the deceleration provided that the voltage at DC bus
falls below the set value.

s Note: Stall voltage level = F109 (220V) x 1.414 x 1.10 (ex-factory value)
Output frequency,

Characteristic curve of deceleration when enabled the
function of over-voltage stall protection

frequency maintained

% time

-~

Designated deceleration duration !

11



NO.2.20 version R : Parameter changeable during operation (o)

Parameter .. . : . Ex factory
| Descriptions Setting range Unit :
code

set value

Setup for stalling current during 0.50~2.50
acceleration

When performing the acceleration or operation, the ac drive will stop accelerating (output frequency
is paused from increasing) due to a too-fast acceleration or too-big motor load that leads to a
quick rise of output current from ac drive to exceed the set value of stalling current level; ac
drive will resume its acceleration provided that the current is lower than the set value.

@ stalling current level during acceleration= (F121) motor rated current x(F83) stalling current
percentage

Example © stalling current level = 44 = 170 =684

F33 setup for stalling c urrent during acceleration

A

1

I

[

1

Prevent the over-current stall during :

acceleration and maintain the owput [
J// .\—nuiput frequency

|

|

I

frequency level
| ' _ tme
func tion for stalling woltage protection during acceleration
o Current level of electronic 1. 00~2. 50 PU 1.50
thermal relay
% Acting duration of electronic 0. 1~120.0 Second 60. 0
thermal relay

€ When the rated capacity of ac drive is higher than motor’s rated capacity, please input the motor’s rated
capacity into the parameters F120~F 125 to avoid burning out the motor.

€@ This parameter provides a function of electronic thermal relay to protect the motor from overheating. This
kind of protective characteristic has taken the protection against the low cooling ability encountered when
motor is running at low speed into consideration.

€ When the continuously loading current output from the ac drive exceeds the set value of (F121)motor rated
current , the timer for acting duration of electronic thermal relay will be actuated.

¥ § (I%@w-1)dt= (I*oL2-1)XToL, overload is overtime.

12




NO.2.20 version R : Parameter changeable during operation (o)

Parameter . 5 : : Ex-fTactory
R Descriptions Setting range Unit :
code set value

O [E Oscillation-inhibit gain 0.0~100.0

@ When operating in some frequency bandwidth, the electric machine will produce current oscillation; then
adjustment of this parametric set value can effectively correct this condition. The current oscillating
bandwidth for a motor with higher horsepower will appear at a lower frequency bandwidth; therefore, it is
advised to duly increase the set value. However, an excessive setting may easily produce an over-excited
current, please make a suitable adjustment.

V/F t C £
O orque Lompensation |, 4400.100 Pu 0. 020
Setting

‘@V/F linear curve theories are borrowed to provide means for proper promotion of the 0Hz
corresponding output voltage so to improve insufficient torque of the motor as demonstrated in
the lower rpm area.

100%4
F Y
g '
=
o — Scope of Ad].
- _
% 20% T
C o Masimnal V/F

Chtput Frequency——

® Excessive promotion will render the motor overload current, and further leading to the activation
of functions (F82~F85) of limiting output current. Therefore, while confirming the status of
output current displayed under FO=12, make the adjustment at the same for the optimal setting.

@ Unless otherwise specified, 3Hz sis sufficient to activate the motor to run in the V/F control
mode.

E126 ‘ Control mode setup -1~6 ‘ ‘ 1 |

T! —1: Static electric parameter detection — This function is to be used for some machinery equipment that has
been coupled with a heavy-duty yet cannot be performed the dynamic parameter
detection; however, the F137 value (motor’s no-load current %) must be accurately
set; thus the motor’s electric parameter group (F133~F136) can be fully detected
with an accuracy lower than the 0: Electric parameter detection.

nl 0 : electric parameter detection — This function is to be enabled to perform the automatic tuning function
for static and dynamic parameters that can measure the electric characteristics of
motor automatically and enter the motor’s parameters into the electric parameter
group F133 ~ F137.

(Dynamic parameter tuning: When motor is performed a FWD revolution command
to run at a frequency above 40HZ for one minute approximately, the inspection &
testing of parameters at no-load or at a current below the motor’s rated current for
the coupled machine can be performed. )

x¢Note: Display Pr RL( Detecting function)

13



NO.2.20 version R : Parameter changeable during operation (o)

Parameter . . : : Ex—tactory
Descriptions Setling range Unit :
code set value

b}

. Magnetic Flux Estimator
x Flt\)«q 0
Bandwidth

&€ The setting value hour, the low speed torque is big, the rate error is quite small,
the speed easy to produce not stably.

When the setting value is big, the low speed torque is small, the rate error is
quite big, the speed is quite stable.

Speed Estimator Bandwidth | 1.0~20.0 | HZ | 6.0 |

@ The setting value hour, the velocity response is slow, when stable state is steady.

When the setting value is big, the velocity response is quick, when stable state
1s not steady.

1150 Torque Control Mode | 0~1 | Pu | 0 |

' Torque current limit.

T
T

-—

® Torque current order.

> The torque pontrol overspeed 0. 0~400. 0 Tz 60. 0
jumps machine the frequency
> PG broken li?ieexamlnatlon 0.01~10.00 # 300

& May establish the F182 torque control overspeed to jump machine the upper-frequency
limit, when the torque control surpasses this upper limit, the frequency changer
can jump Err 24.

@ The PG broken line examination time can (F183), whether examine the Encoder wiring
broken line perhaps not meet.
Low-speed offset gain 100.0~180.0 % 140. 0

Torque offset cut-off 0. 00~0. 60 Py 0.20
frequency

0 F201 and F202 are functions in sensorless flux vector control mode and suitable for the equipments with low
rpm and high torque.

‘ Torque offset is to take motor’s no-load current as the base point while offset cut-off frequency is to take
motor’s rated frequency as the base point.

Note: The no-load current is the detected value for detecting motor’s electric parameters.
EX : motor’s no-load current = 3.0A ~ motor’s rated frequency = 60Hz ; F201 = 140% ~ F202 = 0.20
calculation formula : 3.0 x 140% = 4.2A »
60Hz x 0.20 = 12Hz

Torque current

42A1140% K-
3.04/100% |--N

14



NO.2.20 version R : Parameter changeable during operation (o)

Parameter . . : : Ex—factory
Descriptions Settling range Unit :

b}

set value

3.0

code

The encoder 1 gives the
velocity filtering time
€ The motor and the Encoder pulse wave will produce some miscellaneous news, may use this function filtration.

O ON-Delay Time delay 0.00~60.00 Second 0.00
O OFF-Delay Time delay 0.00~60.00 Second 0.00

X F203 1.0~20.0 HZ

Fo =2 ¢ DC Brake before Starting

by Activation Frequency F7 =2 ¢ Dynamic DC Brake

DC Brake
RPM / Frequency _— Brakle
RUN STCP | I
RUN /STOP | . . : I
| o BN |
| o : | |
| I | | | |
| | | | ' |
! 5
| Ny R
. v F204 ' '
Timer Output ' ——P ON OFF
fungyig (Do) CN-Delay Time delay OFF-Delay Time delay

15



NO.2.20 version

2 O OV series specifications

Model No.LS800-2[ ][] |OK2|0K4|0K7| 1K5 | 2K2 | 4KO | BK5 | 7K5 | 011 | 015 | 018 | 022 | 030 | 037 | 045 | 055 | 075 | 090 | 110
Applicable motor power KW )| 0204|075 1.5 | 22|40 | 55|75| 11| 15 |185| 2 | 30 | 37 | 45 | 55 | 75| 90 | 110
Applicable motor power HP)|025(05| 1| 2 | 3 | 6§ | 75|10 | 15| 20| 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150

Rated O‘&EPV“LC)apaC“y 06(12|17| 27 | 38|64 |95 |125(175) 23 | 20 | 34 | 45 | 57 | 68 | & | 114 | 133 | 162

- C"““““"“S(}r\a)m current| 16 132(45( 70| 10 | 17 | 25| 33 | 46 | 62 | 76 | 90 | 120 | 150 | 180 | 215 | 300 | 350 | 425
[

E Max. output voltage (V) 3-phase corresponding input voltage

Output frequency range 0.00~ 400 00Hz

Hz)
Carrier frequency (Hz) 16KHZ 12KHZ 10KHZ 8KHZ 6KHZ  |5KHZ|3KHZ
Input voltage, frequency 3-phase power supply 200V ~240V  50/60HZ

& | Tolerance for voltage
5 fluctuation of power £10%(180V~ 264V )

Z supply
a Tolerance for frequency
=< fluctuation of power T85Y%47THZ~63H7Z)

supply
Cooling fan Forced fan
4 O OVseries specifications
Model No.LS7004[J[][] |0K7|1K5|2K2|4K0| 5K5|7K5|011| 015|018 |022| 030| 037 | 045| 055| 075/090| 110|132| 160| 185|220
Apph"ablg(‘vlv“’)torpower 07515|22|40| 55|7.5| 11|15 185 22| 30| 37 | 45 | 55| 75| 90| 110|132| 160| 185|220
Apphcabl‘zHr;(;“’rpower 12| 3|5|75/10(15|20] 25| 30| 40| 50| 60|75 |100|125( 150| 175| 200| 250| 300
Ratedo‘&;@“ﬁ‘)’apac‘ty 24(34|53|68|95| 13|19 |24 | 30|34 | 47 | 57| 70 | 87 | 110|144 164|210| 228| 265 340
Continuous rated | 3514 5170/ 9.0|125(17| 25| 32| 40 | 46 | 62 | 75 | 92 |115| 150|180 216 | 275| 300| 350|450
) current (A )
S | Max output voltage
g ’ W) 3-phase corresponding input voltage
Output frequency 0.00~400_ 00Hz
range (Hz)
Carrier frequency (Hz) 16KHZ 12KHZ 10KHZ 8KHZ 6KHZ | 5KHZ | 4KHZ | 3KHZ
Input voltage, 3-phase 380V~480V  50/60HZ
— frequency
g Tolerance for voltage
& | fluctuation of power T10%(342V~ 528V )
£ supply
3_ Tolerance for
frequency fluctuation +5%(47HZ~63H7Z)
of power supply
Cooling fa Forced fan
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NO.2.20 version

Flux Vector Model L.S800 Series

B WModel Instructions

Hl STANDARDO SPECIFICATIONS

LS800 - 22K2

AC DRIVE Mode|
Number

[ s
t = ruwer . c.chiwvy

2 : input 200V~240V
4 : input 380V~450V

LSB00 Mode! 20K7 | 21K5 | 22K2 | 24K0 | 28K8 | 27K5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075 | 2090 | 2110
| MBX Idertor (k) Rated 0.75 1.5 2.2 1.0 5.5 1.5 11 15 18.5 22 30 37 15 55 75 Qo 110
I oupuscpecitcmrorome| 17 | 28 | 42 | 6o | 91 [ 122|175 | 23 | 20 [24.7] 44 | a5 [ 67 | 82 | 110 | 140 | 160
Rated Current(#) af Drive 45 7.5 11 16 24 33 46 61 76 90 115 | 145 | 175 | 215 | 300 | 350 | 450
41K5|42K2 | 44K0 [45K5 [47K5 | 4011 | 4015|4018 | 4022 | 4030 | 4037 | 4045 | 4055 | 4075 | 4000 (4110|4132 | 4180 | 4185 (4220
18| 22| 40 |55 |78 11 15 |18. 6| 22 | 30 | 37 | 45 | 55 | 75 | 80 | 110 | 132 | 16D | 185 | 220
32|42 | 7D | B5 | 13|18 [2356]| 28 | 33 48 | 83 B8 | B4 | 110 | 150 | 170 | 210 | 230 | 260 | 340
45|70 |90 |12 |17 | 23 | 30| 38 | 43 | 58 | 70 | 85 | 110 | 150 | 190 | 216 | 275 | 200 | 350 | 450
Item 220V Rating y A 400V Ratng LY
- | Input Yoliage, frequency Three phase 220/206/220Y 50/60Hz, 230V 60Hz Three phase 380/400/415/440/460V 50/60Hz
2 | Allow Voltaga Variance +10%, -15%
ﬁ Allow Frequency Variance +5%
% Max. Output Voltage Threg phase 220;::%?‘;;233};32\! corrasponds ta Thrae phase 330}4?%:15::04;(2;160\! corraspands to
Rated Cutput Freguency Setting Max. Range 0.1Hz ~ 400Hz
Control Model Sine wave SYPWM two or three phase moduleted switch frequency 2K ~ 16KHz adjustable, choose one of 5
control modes: Vi, V/f + closed loop, V/f sensorless, flux vector control + closed oep, and flux vector sensorless
Starting Torque 150% / speaed zoro (150% / 1Hz without PG card)
Range of Spead Control 1:1000 with PG card, 1:100 without PG card
Precision of Speed Gontrol *=0.02% [+0.2% without PG card)
& Torque Gontrol Four quadrant control, zern speed vector positioning control, variable and censtant current torque control
3 36 Indlcations, § command sources of rotation spesd, spead searching, torque limits, zero spead vactor control,
E variable and constant current torque contrel, sink and source option, multi-work input and output tarminal cortrol,
Q | Centrol Function 16 preset speeds control, option gard, jump fragquency, AVR, Auto-Tuning dynamic motor parameters, 8 curve,
8 slip compansation, torgque compensation, upper and lower fraqueancy setting, DG brake in start/stop, doubla PID
% function, power saving operatian, intelligant water pump function setting, R3485/ Modbus communication.
% F(.’I.zqr;‘;;'gup:ﬁ:';g o) Digital signal: £0.1% (-10°C ~ +40°C) Analog signal: £0.1% (25°C ~ =10°C)
Frequency Setting Resolution Digital signal: 0.1Hz (0.1 ~ 400Hz) Analog signal : 6.1Hz/60Hz * {11bit + symbaol)
Frequency Output Resolution 0.1Hz
Owarload Limited Rated currant 150%, 1 Min.
Analog Rated Setting Signal DCO ~ 10V 0 ~ 10V, 0 ~ 20 mA (4990, with PG card for impulse input control)
Time for Speed Acc/Dec 0.1 sec ~ 1200 sec, 4 adjustments are individually distributed to 16 speeds
Torque for Braking About 20%, up to 125% with braking controller
Motor Protection Integral electrical thenno protection
Instantaneous Over Current When over 200% rated curent and skip current pratection, motar stops
Overload About 150% rated output current, motor stops after 1 Min.
E Ovoer Voltage DG valtags in main gircuit about 400V, moter stops DC valtags in main gircuit about 800V, motor stops
ﬁ_ Low Voltage DC voltage in main circuit below 180V, motor staps DC voltage in main circuit below 380Y, motar stops
9 | Power Pratection Input (equipped abave 5.5KW), cutput phase lag protection (equipped above G.4KW)
T
g_ E’g:;?,f&ﬁ Powar Break Factory setiing: Instantanecus power break, motor stops In 15 ms
E Veantilation Over-haat Protected, by thermao-switch, can be read and monitored
Stall Preventicn In speed Acc/Dec, stall prevention during operation
Ground Protection Electrical circuit protection
Charging Indicating DC voltagea in main circuit over 50V, charging light is “on™
m | Location Indaor, no corrosive and free from dust
g. Ambient Temp. -10 — +40°C (closed and wall mounted type), -10 —+45°C {open typa), no freezing
§ Storage Temp. (*2) 20 ~ +80°C
2 | Humidity Balow 90% RH {no condensing)
Vibration 1G below 20Hz, 0.2G during 20 ~ 50Hz

{MNote 1} Max. applicatle capadity of motor |2 beeed on 4-pole molor.  {Mote 2) If etorage lemperaure & too high, It rrkght deslray the capacttor Inmalq clreult,
{Mote 3} Large capacity uncer development, please contact us.
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NO.2.20 version

200V Series

KW 20K 4 20K7 21K'5 22K 2 24K 0 25K 5 27K'5 2011 2015
HP 05 1 2 3 5 75 10 15 20
F106 0040 0.040 0.030 0030 0025 0025 0020 0020 0015
F108 5000 5000 5000 5000 5000 5000 5000 5000 5000
F109 220V 220V 220V 220V 220V 220V 220V 220V 220V
F120 220V 220V 220V 220V 220V 220V 220V 220V 220V
F121 20A 354 60A 82A 154 20 A 27 A 38 A 50 A
F122 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz
F123 1680 1710 1710 1720 1720 1740 1740 1755 1755
F124 05HP | 1OHP | 20HP | .30HP | 50HP | 75HP 10 HP 15HP 20 HP
F125 4p 4p 4p 4p 4p 4p 4p 4p 4p
KW 2018 2022 2030 2037 2045 2055 2075 2090 2110
HP 25 30 40 50 60 75 100 125 150
F106 0015 0010 0010 0.008 0.008 0.006 0.006 0003 0.003
F108 5000 5000 5000 5000 5000 3000 3000 3000 2000
F109 220V 220V 220V 220V 220V 220V 220V 220V 220V
F120 220V 220V 220V 220V 220V 220V 220V 220V 220V
F121 62 A 75 A 97 A 128 A 150 A 187 A 235A 300 A 355A
F122 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz 60Hz
F123 1760 1760 1760 1775 1775 1780 1780 1780 1780
F124 25HP 30HP 40 HP S50 HP 60 HP 75 HP 100 HP 125HP 150 HP
F125 4p 4p 4p 4p 4p 4p 4p 4p 4p
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NO.2.20 version

400V Series

KW || 40K7 | 41K5 || 42K2 | 44K0 | 45K5 | 47K5 | 4011 | 4015 | 4018 | 4022 | 4030
HP 1 2 3 5 75 10 15 20 25 30 40
F106 | 0040 || 0030 || 0030 || 0025 | 0025 | 0020 | 0020 | 0015 | 0015 || 0010 | 0010
F108 | 5000 | 5000 { 5000 | 5000 | 5000 | 5000 { 5000 f 5000 { 5000 | 5000 | 5000
F109 | 380V || 380V | 380V | 380V | 380V || 380V | 380Vv || 380V | 380V { 380V | 380V
F120 | 380V || 380V || 380V | 380V | 380V |f 380V || 380V || 380V | 380V | 380V | 380V
FI121 || 19A | 37A | 53A | 824 12 A 15A 22A 28 A 36 A 444 || 58A
F122 | 60Hz ||60Hz | 60Hz | 60Hz | 60Hz || 60Hz || 60Hz || 60Hz | 60Hz || 60Hz || 60Hz
F123 | 1710 | 1710 | 1720 || 1720 | 1740 | 1740 | 1755 || 1755 1760 | 1760 || 1760
F124 10HP | 20HP | 30HP | SOHP | 75HP || 10HP 15HP 20HP 25HP 30HP || 40HP
F125 4p 4p 4p 4p 4p 4p 4p 4p 4p 4p 4p
KW | 4037 | 4045 | 4055 | 4075 | 4090 | 4110 | 4132 | 4160 | 4185 | 4220
R eserve
HP | 50 60 75 100 125 150 175 200 250 300
F106 | 0008 [FO008 || 0006 || 0006 f 0003 | 0003 | 0003 {f 0003 | 0003 | 0003
F108 | 5000 | 5000.| 4000 | 4000 | 3000 | 3000 | 3000 { 3000 | 2000 || 2000
F109 | 380V || 380V | 380V | 380V [ 380V | 380V | 380V || 380V | 380V || 380V
F120 | 380V || 380V | 380V 380V | 380v | .380V || 380v || 380V | 380V | 380V
F121 T2A || 84A | 108A | 135A || 165A | 210A | 260A || 290A | 340A | 385A [Reservg
F122 | 60Hz || 60Hz | 60Hz || 60Hz || 60Hz || 60Hz | 60Hz | 60Hz | 60Hz | 60Hz
F123 || 1775 | 1775 || 1780 | 1780 | 1780 | 1780 | 1780 | 1780 | 1780 | 1780
F124 || S0HP | 60HP | 75HP || I00OHP | 125HP | 150HP | 175HP | 200 HP || 250 HP || 300 HP
F125 4p 4p 4p 4p 4p 4p 4p 4p 4p 4p
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