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Revision History

Revision History

Date

Version

Change Description

January 2016

V0.0

Related firmware version: F7-10 = U10.05 and F7-11 = U0.06

March 2016

A01

Related firmware version: F7-10 = U10.06 and F7-11 =001.00

November 2016

A02

Modified the information in Approvals, designation rule
and, nameplate.
Added information of three-phase models.

May 2017

A03

Modified information of three-phase models.
Modified information of parameters.

Added information of mechanical installation and CE
certification.

September 2017

A04

Added information of single-phase and three-phase -NC
models.

Added description of F4-04.

Added information of the three-phase filter and reactor
model selection.

August 2020

A05

Updated Inovance's logo.

Updated the nameplate in "1.1 Product Information."
Updated "2.2.1 Wiring Diagrams."

Updated "2.2.3 Wiring of Control Signal Input Terminals."
Updated the output voltage in "5.2.1 Rated Data".

Added the data of thermal design power and air flow in
"5.2.2 Technical Specifications."

Added information of the fuse in "5.3 Selection of Electrical
Peripherals."

Added "5.6 Selection of Cables and Tightening Torque."
Added "5.7 Selection of Options."

GO & G000 0 40 O G090 0 o

The following table lists the certificates and standards that the product may comply
with. For details about the acquired certificates, see the certification marks on the
product nameplate.

Name

CE certification

TUV

UL certification

Directive Name Standard
EMC directive 2014/30/EU EN 61800-3
LVD directive 2014/35/EU EN 61800-5-1
RoHS directive 2011/65/EU EN 50581
- EN 61800-5-1
UL61800-5-1

C22.2 No.14-13

B This user guide is shipped with the product. For any question or query, contact
your sales representative.

B To obtain the user guide, access Inovance's website (http://www.inovance.com),
click "Download", search for the user guide by its name, and then download the

PDF file.



Safety Instructions

Safety Instructions

Safety Precautions

1) Beforeinstalling, using, and maintaining this equipment, read the safety
information and precautions thoroughly, and comply with them during operations.

2) To ensure the safety of humans and equipment, follow the signs on the equipment
and all the safety instructions in this user guide.

3) "CAUTION", "WARNING", and "DANGER" items in the manual do not indicate all
safety precautions that need to be followed; instead, they just supplement the
safety precautions.

4) Use this equipment according to the designated environment requirements.
Damage caused by improper usage is not covered by warranty.

5) Inovance shall take no responsibility for any personal injuries or property damage
caused by improper usage.

Safety Levels and Definitions

indicates that failure to comply with the notice will result in severe
DANGER S
personal injuries or even death.

WARNING indicates that failure to comply with the notice may result in severe
/L i \ personal injuries or even death.

indicates that failure to comply with the notice may result in minor
CAUTION S ;
personal injuries or damage to the equipment.

Safety Instructions

Unpacking

ACAUHON

@ Check whether the packing is intact and whether there is damage, water seepage, damp,
and deformation.

Unpack the package by following the package sequence. Do not hit the package with
force.

Check whether there are damage, rust, or injuries on the surface of the equipment or
equipment accessories.

Check whether the number of packing materials is consistent with the packing list.

* o

*




Safety Instructions

&WARNING

Do not install the equipment if you find damage, rust, or indications of use on the
equment or accessories.

€ Do notinstall the equipment if you find water seepage, component missing or damage
upon unpacking.

@ Do notinstall the equipment if you find the packing list does not conform to the
equipment you received.

Storage and Transportation

&CAUHON

@ Store and transport this equipment based on the storage and transportation
requirements for humidity and temperature.

€ Avoid transporting the equipment in environments such as water splashing, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

@ Avoid storing this equipment for more than three months. Long-term storage requires

L 4

*

stricter protection and necessary inspections.

Pack the equipment strictly before transportation. Use a sealed box for long-distance
transportation.

Never transport this equipment with other equipment or materials that may harm or
have negative impacts on this equipment.

&WARNING

Use professional loading and unloading equipment to carry large-scale or heavy
equment.

When carrying this equipment with bare hands, hold the equipment casing firmly with
care to prevent parts falling. Failure to comply may result in personal injuries.

Handle the equipment with care during transportation and mind your step to prevent
personal injuries or equipment damage.

Never stand or stay below the equipment when the equipment is lifted by hoisting
equipment.

* o o

Installation

&WARNING

@ Thoroughly read the safety instructions and user guide before installation.

4 Do not modify this equipment.

@ Do not loosen fixed bolts (especially those marked in red) on equipment components.

4 Do notinstall this equipment in places with strong electric or magnetic fields.

€ When this equipment is installed in a cabinet or final equipment, protection measures
such as a fireproof enclosure, electrical enclosure, or mechanical enclosure must be
provided. The IP rating must meet IEC standards and local laws and regulations.




Safety Instructions
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& DANGER

Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

Installation, wiring, maintenance, inspection, or parts replacement must be performed
only by experienced personnel who have been trained with necessary electrical
information.

Installation personnel must be familiar with equipment installation requirements and
relevant technical materials.

Before installing equipment with strong electromagnetic interference, such as a
transformer, install an electromagnetic shielding device for this equipment to prevent
malfunctions.

Wiring

& DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

Never perform wiring at power-on. Failure to comply will result in an electric shock.
Before wiring, cut off all equipment power supplies. Wait at least 10 minutes before
further operations because residual voltage exists after power-off.

Make sure that the equipment is well grounded. Failure to comply will result in an
electric shock.

During wiring, follow the proper electrostatic discharge (ESD) procedures, and wear

an antistatic wrist strap. Failure to comply will result in damage to internal equipment
circuits.

* o o

&WARNING

Never connect the power cable to output terminals of the equipment. Failure to comply
may cause equipment damage or even a fire.

When connecting a drive with the motor, make sure that the phase sequences of the
drive and motor terminals are consistent to prevent reverse motor rotation.

Wiring cables must meet diameter and shielding requirements. The shielding layer of the
shielded cable must be reliably grounded at one end.

After wiring, make sure that no screws are fallen and cables are exposed in the
equipment.




Safety Instructions

Power-on

& DANGER

@ Before power-on, make sure that the equipment is installed properly with reliable wiring
and the motor can be restarted.

@ Before power-on, make sure that the power supply meets equipment requirements to
prevent equipment damage or even a fire.

@ At power-on, unexpected operations may be triggered on the equipment. Therefore, stay
away from the equipment.

@ After power-on, do not open the cabinet door and protective cover of the equipment.

L 4

L 4

Failure to comply will result in an electric shock.

Do not touch any wiring terminals at power-on. Failure to comply will result in an electric
shock.

Do not remove any part of the equipment at power-on. Failure to comply will result in an
electric shock.

Operation

& DANGER

Do not touch any wiring terminals during operation. Failure to comply will resultin an
electnc shock.

Do not remove any part of the equipment during operation. Failure to comply will result
in an electric shock.

Do not touch the equipment shell, fan, or resistor for temperature detection. Failure to
comply will result in heat injuries.

Signal detection must be performed only by professionals during operation. Failure to
comply will result in personal injuries or equipment damage.

* o o

&WARNING

@ Prevent metal or other objects from falling into the device during operation. Failure to
comply may result in equipment damage.

4 Do not start or stop the equipment using the contactor. Failure to comply may result in
equipment damage.

Maintenance

& DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

4 Do not maintain the equipment at power-on. Failure to comply will result in an electric
shock.

@ Before maintenance, cut off all equipment power supplies and wait at least 10 minutes.




Safety Instructions

&WARNING

@ Perform daily and periodic inspection and maintenance for the equipment according to
maintenance requirements and keep a maintenance record.

Repair

& DANGER

€ Equipmentinstallation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

@ Do not repair the equipment at power-on. Failure to comply will result in an electric
shock.

@ Before inspection and repair, cut off all equipment power supplies and wait at least 10
minutes.

@ Require for repair services according to the product warranty agreement.

@ When the equipment is faulty or damaged, require professionals to perform
troubleshooting and repair by following repair instructions and keep a repair record.

@ Replace quick-wear parts of the equipment according to the replacement guide.

@ Do not operate damaged equipment. Failure to comply may result in worse damage.

@ After the equipment is replaced, perform wiring inspection and parameter settings again.

Disposal

&WARNING

@ Dispose of retired equipment by following local regulations or standards. Failure to
comply may result in property damage, personal injuries, or even death.

@ Recycle retired equipment by following industry waste disposal standards to avoid
environmental pollution.




Safety Instructions

Safety Signs

W Description of safety signs in the user guide

Read the user guide before installation and operation.

Reliably ground the system and equipment.

Danger!

High temperature!

Prevent personal injuries caused by machines.

High voltage!

>R E0=

~

+
: Wait xx minutes before further operations.

D

«ae’*min
B Description of safety signs on the equipment

For safe equipment operation and maintenance, comply with safety signs on the
equipment, and do not damage or remove the safety labels. The following table

describes the safety signs.

Safety Sign Description

@ Read the user guide before installation and operation.
Failure to comply will result in an electric shock.

[:E] € Do not remove the cover at power-on or within 10 minutes

. after power-off.
A C i . @ Before maintenance, inspection, and wiring, cut off input
/..-10min and output power, and wait at least 10 minutes until the

power indicator is off.
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1 Product Overview

1 Product Overview

Thank you for purchasing the MD200 series AC drive developed by Inovance.

With the compact booksize structure design, the MD200 series AC drive allows seamless
parallel installation and guide rail installation, featuring small size and simplified
installation. The wiring terminals are uncovered, simplifying wiring, operation, and
maintenance. The input filter is built-in for all series to enhance the anti-jamming ability
and reduce external interference. Typical applications can be realized using the macro
parameters.

1.1 Product Information

Introduction to the operating panel

Keys
) PRG: Programming key
State Indicators (Used to enter or exit the level-1 menu)
RUN: A increment/Decrement key
Steady on while normal running 'V (Used to increase or decrease the
Blinking while power dip ride through displayed value or parameter number.)
Off while stopped MF.K: Multifunction key
REMOTE: (Used to perform a function switchover

Steady on under terminal control (command source, direction switchover,
or parameter display mode) as defined

Blinking under remote control y F7-01.
Off under operating panel control ENTER: Confirm key
FWD/REV: ) . (Used to enter the menus level by level
Stegdy on in reverse running state and confirm parameter settings.]
Off in forward running state ENTER) P : Shift key
TUNE/TC: (Used to select The parameters in cycle

when the AC drive is running or stops and

@ 9 select the digit to be modified during

Blinking upon AC drive faults
parameter modification.)

b
Off while normal running @
RUN: Running key

Digital display STOP/RES: Stop/Reset key
MD200XXX-NC DIP switc]

RG)
F.

| |
Warning Label Description Wh L) DI/DO mode switchover and !
|l source/sink mode selection for DI |1
& Em CAUTION! Read the user guide carefully () 0 | it |
before installation or operation. =
(: DANGER! Do not remove the front cover ! MD200XXX DIP switch
while the power in on or within 10 i
/NG whilethe powerin on oruitin 10 Analog voltage/current mode switchover and
. RS485 communication terminal matching
MD200XXX-NC control terminals

COCOOCCOOO 00 External operating panel interface

D D2 D3 Dia D A AO 10V GND T

MD200XXX control terminal

o
g—
M
Motor
MDKES (with
= potentiometer)
Model —»| MODEL: MD200S1.5B

Vi e fferent for
the single-phase and three-phase models. Perform wiring
according to the actual models.

Rated input —®| INPUT:  1PH AC 200-240V 18A 50/60HZ
Rated output—®= OUTPUT: 3PHAC 0-240V 8A 0-500Hz 1.5kW
Serial No. —»| S/N: 010150602803825403

Suzhou Inovance Technology Co., Ltd.

Model MD200 S 15 B - NC -
T Model —>»( MODEL: MD200TL5B
— Rated input —>{ INPUT:  3PH AC 380-480V 5.5A 50/60HZ
Code | Voltage Class Braking unit

(8] e | Rated output—®> OUTPUT: 3PH AC 0-480V 4.8A 0-500Hz 1.5kW

Serial No. —#»| S/N: 010150602803825403

Suzhou Inovance Technology Co., Ltd.

Three phase 380480V

Applicable Motor Power | 04
Applicable Motor (kW) | 0.4




1 Product Overview

1.2 Panel Operations
Quick commissioning flowchart:

Steps Operations
1 Power on the AC drive. 5000
PRG

2 Setthe frequency source. 53] £0-02

Operating panel
3 Select the frequency @

reference setting channel.

Digital setting
4 Set the frequency.
5 Returnto the frequency PRG

reference display. £0-09

RUN

6 Press RUN or STOP on the 1500

operating panel.

Quick parameter viewing flowchart:
Base mode Industry macro mode User modification mode
(All parameters) (See "3.2 Industry Macro (Parameters modifiable only)

Instructions.")

No operation
within 2s
ENTER ) ENTER ’ ENTER ’

cZ

]

[

sn

&

£
(n] n

. m al

w -
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2 Installation and Wiring

2 Installation and Wiring

2.1 Installation

The AC drive must be installed in a fireproof cabinet with doors that provide effective
electrical and mechanical protection. The installation must conform to local and
regional laws and regulations, and relevant IEC requirements.

2.1.1 Layout in the Cabinet

=10mm
f—>]

=40 mm
fe—>|

2100 mm

ww oot <

]

210mm

Installing a single AC drive

|
Vertical ms(auamnT

Installing two AC drives in parallel

oy

Air guide plate

=100 mm

Installing one AC drive above another



2 Installation and Wiring

2.1.2 Installation Method

Bracket slot of guide rail

4xM4x16
cross recessed
pan head SEMS
screws

m/m’

With a guide rail

2

NOTE

@ Toinstall the AC drive with screws, all the four screws must be tightened.
€ Toinstall the AC drive with a guide rail, order the DIN guide rail (optional) by
referring to "5.8 Selection of Optionals".

=13 =
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2 Installation and Wiring

2.1.2 Installation Environment

1) Ambient temperature: The AC drive's service life is greatly influenced by the
ambient temperature. Do not run the AC drive under a temperature exceeding the
allowed temperature range (-10°C to +50°C ).

2) Install the AC drive on a flame-retardant surface, and ensure that sufficient space
is left around the enclosure to allow for efficient heat dissipation. The AC drive
generates significant heat during working. Use screws to install the AC drive on the
mounting bracket vertically.

3) Install the AC drive at a place away from vibration. The vibration shall not exceed 0.6 G.
Keep away from devices such as punch presses.

4) Avoid direct sunlight exposure, moisture, and water drop.

5) Ensure that the mounting location is protected against corrosive, combustible, and
explosive gases.

6) Ensure that the mounting location is free from oil and dust.

S
. ::l'j::'... //( \\\\
Dust, oil Direct sunlight Strong vibration (over 0.6g)
% .
High temperature and humidity (-10°C to +50°C) Corrosive, combustible, or explosive gases Combustible material (do not place the AC drive
on surface of combustible materials)

Figure 2-1 Installation environment requirements




2 Installation and Wiring

2.2 Wiring

2.2.1 Wiring Diagrams

B MD200XXX wiring diagram

. Recommended ) Recommended
AC Drive Model Resistance AC Drive Model Resistance
MD200S2.2B 70.0/100 W MD200T3.7B 130 Q/400 W
MD200S1.58 100 Q/100 W MD200T2.2B 200 O/300 W
MD20050.75B 150 /80 W MD200T1.5B 220 Q/250 W
MD20050.4B 200 O/80 W MD200T0.75B 300 Q/150 W
MD200T0.4B 300 O/150 W
The input side in the dotted box is different for Braking resistor
single-phase and three-phase models. Perform
wiring according to the actual models.
| Breaker Fuse : U
: Single-phase —o ~ Y —— —{ 1 @ |1 |
200-240 VAC i | -
: input  —e bV —— L1 e ) i Ve M
| Breaker Fuse | W -
| ° o —[ 1—+® R : Y
| Three-phase H '
| 380-480VAC —e AV —o i —F @ S | (L1 @ round
input : i |
S gy e 22 LN
e

The DI terminals are active low (<5 V).
Their Input resistance is 3.6 kQ2. DI to
DI3 satisfy 100 Hz frequency input, and
DI4 satisfies 20 kHz frequency input. The
requirement of pulse duty cycle is 30%

for Fo0=1 [} |oi
Forward run/stop — o ‘,' 4
Fa01=4 || |pi2
Forward jog/stop "o
_ F4-02=9 DI3
Fault reset
~ F4-03=12 1} | DI4
Reference 1 I
& COM
DI4 supports 20 kHz pulse input.
+10V
Switchover by DIP 0-10 V/0-20 mA!
switch (0-10 V/0-20 mA) |
|Voltage input by default ~ Al
GND
485+ 3
Modbus-RTU ;
Maximum: 115200 bps 485-
CGND}

Control circuit

T

External operating panel interface

DIP switch 1,2, and 3 set to OFF by default

Alfor voltage]

! RS485 termination
input E resistor not connected
(default) (default)

RS485 termination
resistor connected

Al for current|
input

Analog voltage output
(0—10V)

F5-02

Relay output

NO contact

Load: 3A/250 AC 3 A/30VDC

Figure 2-2 Wiring diagram of the single-phase/three-phase (MD200S0.4B to MD200S2.2B and
MD200T0.4B to MD200T3.7B) power input terminals

-15-



2 Installation and Wiring

B MD200XXX-NC wiring diagram

ACDrive Model | Recommended ACDriveModel | Recommended
MD200S2.2B-NC_ | 70Q/100W | | MD200T3.7B-NC_| 130 0/400 W
MD200S1.5B-NC 100 Q/100 W MD20072.2B-NC 200 /300 W
MD200S0.75B-NC 150 Q/80 W MD200T1.5B-NC 220 Q/250 W
MD200S0.4B-NC 200 QO/80 W MD200T0.75B-NC 300 Q/150 W

MD200T04B-NC | 3000/150W

The input side in the dotted box is different for
single-phase and three-phase models. Perform
wiring according to the actual models.

Braking resistor

Ja=!

*)

BR

Main circuit

< cCc

=

PO

<
=

]

9 Ground

P e
| Breaker Fuse :
| Single-phase —o/—/\’\’\—o/—t:l—b{ L1
| 200-240 VAC |
| input —o/t»NV\—o//—!:}—bl L2
! Breaker Fuse |
! — o —T 1@ R !
I Th H H |
ree-phase ; H
: 380-480VAC —e 4"V —o t—[ 1} +® S :
input : i
| o /NN L] »@ T |
Ground 9 e
THe DI terminals are active low (<5 V).
Their Input resistance is 3.6 kQ. DIO is
used as the DI by default.
rao0=1 {1 fon
Forward run/stop —eo [N
F01=4 || lpp
Forward jog/stop "o
~ F4-02=9 DI3
Fault reset
F4-03=12 DI4
Reference 1 ¢~ © T
DIO terminal L FA04=0"" T Aplo
input function L
selection L @COM
(DIP switch 1 set to ON) M
+10V
Al
> GND

Control circuit

External operating panel interface

DIP switches 1 and 2 set to ON by default

DI valid value: 0V
DIO used as DI B External NPN type
(default) (default)

Dl valid value: 24 V

DIO used as DO External PNP type

=D}

Open collector output 1: |
0-24VDC/0-50 mA i
Default: '
F5-04 =1 (AC drive runmng)i
(DIP switch 1 set to OFF) |

T

Analog voltage output
(0-10V)

Relay output

TA-TB:NC

TA-TC:NO

Contact load: 3 A/250 AC 3A/30VDC

Figure 2-3 Wiring diagram of the single-phase/three-phase (MD200S0.4B-NC to MD200S2.2B-
NC and MD200T0.4B-NC to MD200T3.7B-NC) power input terminals

€ Noise interference may cause malfunctions. Therefore, keep the signal cable at
least 10 cm away from the power cable and separately configure the input and

&Caution

output sides of the main circuit.

@ Do not leave cuttings inside the AC drive while wiring. The cuttings may cause
abnormalities, faults, or malfunctions.

@ Keep the AC drive clean. Do not drop cuttings and dust into the AC drive while
drilling mounting holes on the control cabinet.



2 Installation and Wiring

2.2.2 Terminal Specifications

Ul U AL Terminal Name Terminal Function
Type Mark
L1 L2 Slc?v%ﬁf:asf Connected to the power supply. L1 is connected to the live
’ ipl)wput PPYY wire and L2 is connected to the neutral wire.
Three-phase
) R,S,T | powersupply Connected to the power supply.
Main input
circuit -
U,V,W |ACdrive output |Connected to the motor.
BR, (+) Braking .re5|stor Connect to the braking resistor.
connection
S Grounding Connected to the ground
terminal & ’
Active low (<5V)
Multi-functional DI1 to DI3 are low-speed DlIs for
DI1-DI4 | Digital input . - frequency less than 100 Hz. D14 is used
input terminals ) A
for high-speed pulse input for frequency
up to 20 kHz.
The Dl or DO function is selected by
blo | bI/DO Multi-functional | using the DIP switch. See Figure 2-2 for
DI/DO terminals | details. The DO common terminal is
COM.
CcoM 24V power Internal 24V Internally isolated from GND.
ground ground
Control |30y 10Vanalog 10 V=10%, maximum of 10 mA
circuit voltage output
GND Analog ground Internally isolated from COM.
Al/AO Analog single-end (0-10 V.)/(0—20.mA).|nput; 12-bit
Al . resolution; calibration accuracy of 0.5%;
input channel 1 .
response time <8 ms
20 201 AO: 0—1.0 V; accuracy of 100 mV; 10-bit
resolution; accuracy of 1%
TA-TC: normally open (NO); TA-TB:
TATC normally closed (NC)
TA»TB, Relay output Relay output Contact load: 3 A/250 AC, 3 A/30 VDC

Note: TA-TB is only used for MD200XXX-
NC.

S17-
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2 Installation and Wiring

VRimlEl | Sl Terminal Name Terminal Function
Type Mark
CGND Common ground | For the CGND of RS485, it shares the
with 10V GND of 10 V.
RS485 positive o .
Control 485+ c o communication Halfduplex RS485 communication, with
circuit ommunication signal the highest baud rate of 115200 for up
————————to64 nodes
RS485 negative | \ote: The RS485 communication
485- communication

signal

function is only used for MD200XXX.

2.2.3 Wiring of Control Signal Input Terminals

B Alterminals

Weak analog voltage signals are prone to external interference. Therefore, the shielded
cable must be used and the cable length must be less than 20 m, as shown in Figure
2-4. In applications where the analog signal suffers severe interference, install a filter
capacitor or ferrite core at the analog signal source, as shown in Figure 2-5.

<20m

MD200

+10V

All

Potentiometer

Figure 2-4 Wiring of Al terminals

2-3turns across/winding
in the same direction

GND

PE

MD200

C

0.022 uF, 50V

All

Ferrite core

GND

Figure 2-5 Installing a ferrite core

B Dlterminals

Generally, use the shielded cable not longer than 20 m. When active driving is adopted,
necessary filtering measures shall be taken to prevent interference to the power supply.
The contact control mode is recommended.




2 Installation and Wiring

B Sink wiring method

(X

Dlvalid value: 0V
External NPN type
(default)

LE(

AC drive
control board

External
controller |

Figure 2-6 Sink wiring

In such wiring mode, the DI terminals of different AC drives cannot be connected in
parallel. Otherwise, DI malfunctions may be caused. If parallel connection (different AC
drives) is required, connect a diode in series (anode connected to the DI) at the DI, as
shown in the following figure. The diode needs to satisfy the requirements: IF > 10 mA,

UF<1V.

Dl valid value: 0V
External NPN type
(default)

1 ! 1
i " aoay AC drive 1 i
| 1T oip switch control board |
i | | settoON i
! w —
' -
! i DIl L —o |
I ! I
! 3 p ﬂcom !
A S e N
| | [ mmmmmmmmmmmmmmmm oo
| ACdrive2 )
I ! | 424V |
| ! | Blp switch control board |
! ! || settooN o
i ! H A I
I

1 | o E’ ( :
I ! 0 i
! % $com !
! External | R |
| controller K

Figure 2-7 Parallel connection of DI terminals (multiple AC drives) in sink mode

-19-



2 Installation and Wiring

B Source wiring method

B Dl valid value: 24V
4l | External PNP type

DIP switch set to OFF
OM AC drive
control board

External
controller I
-

Figure 2-8 Source wiring
B DO terminals

When the DO terminal needs to drive the relay, a snubber diode shall be installed
on both sides of the relay coil. Otherwise, it may cause damage to the 24 VDC power
supply. The driving capacity is not more than 50 mA.

Do not reverse the polarity of the absorption diode during installation, as shown in the
following figure. Otherwise, the 24 VDC power supply will be damaged immediately
when the DO terminal works.

MD200 Relay —o 24V
s
DOl External
Diode

N

I

I

I

I

I

I

3

controller |

I

|

I

|

com 3
I

Figure 2-9 Wiring of DO terminals
The inductive load (relay, contactor, and motor) causes voltage spike after the current
is removed. A voltage dependent resistor (VDR) must be used for protection at the relay
contact. Absorption circuits such as VDRs, RC absorption circuits and diodes must be
installed on inductive loads to minimize interference during cutoff.



2 Installation and Wiring

o
° 220VAC

Figure 2-10 Anti-interference processing of relay output terminals
Wiring tools: Phillips head screwdriver or straight screwdriver; main circuit
terminal screw = M4; control circuit terminal = M3

S It is recommended that L1 be connected with the live wire and L2 be connected
Q with the neutral wire. The output cables and PE shall be wired in priority.

NOTE

For control terminals, 0.3 mm? to 0.75 mm? cables can be used.

The contact leakage current of the AC drive is greater than 3.5 mA. Therefore, the
AC drive must be well grounded. Otherwise, electric shocks will be caused.

Use a screwdriver or other tools to set the DIP switch rather than using fingers.

® 6 606 o o

If the AC drive is used in an IT power system (with neutral ungrounded), the
ground jumper (on the left of the AC drive) of the VDR must be removed.

Remove the ground jumper (on the left of the AC drive) of the safety capacitor (EMC)
when the AC drive is used in the following cases. The locations of the ground jumpers of
the VDR and EMC are shown in the following figure.

1) TheACdriveis not grounded, and the bottom heatsink is in direct contact with the
metal cabinet (which may cause electric shocks easily).

2) Theresidual current device trips upon startup after it is installed.

VDR jumper

EMC jumper

Figure 2-11 Locations of ground jumpers of the VDR and EMC
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3 Parameters

3 Pa

rameters

3.1 Parameter Table

If FP-00 is set to a non-zero value (which enables password protection), the parameter
menu is accessible in base mode and modification mode only after the correct
password is entered. To disable password protection, set FP-00 to 0.

Groups F and A include standard function parameters. Group U includes the monitoring

function parameters.

Description of the communication address:

0xF002 /0x0002

—I;Write operation. Only RAM data is modified.

The modification is not retentive upon power failure.

The modification is retentive upon power failure.
Note: Frequent read/write operations will shorten the service

life of the EEPROM.

———— Read/Write operation. ERRPROM and RAM data is modified.

Pa[\:?:]. Param. Name Setting Range Default ComAn;:;?;Zit'on
Group F0: Standard Parameters
FO-01 |Control mode (2) \Slyfccontrol 2 0xF001/0x0001
0: Operating panel control (indicator
Command source OFF)
F0-02 . 1: Terminal I/O control (indicator ON) 0 0xF002/0x0002
selection S -
2: Communication control (indicator
blinking)
0: Digital setting (initial value F0-08
can be modified by operating panel or
terminal Up/Down, non-retentive at
power failure)
1: Digital setting (initial value FO-08
can be modified by operating panel or
terminal Up/Down, retentive at power
Main frequenc failure)
FO-03 source quelect)i/on 2: Al 0 0xF003/0x0003
3: External operating panel
potentiometer
5: Pulse reference (D14)
6: Multi-reference
7: Simple PLC
8: PID
9: Communication setting
F0-04 Auxiliary frequency |Same as F0-03 (Main frequency source X 0 0XF004/0x0004

reference selection

selection)




3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiitlon
Base value of
range of auxiliary
F0-05 frequency . 0: Relat.ive to the.maximum frequency 0 0XF005/0x0005
reference for main |1: Relative to main frequency reference X
and auxiliary
superposition
Range of auxiliary
frequency
F0-06 |reference for main |0% to 150% 100% 0xF006/0x0006
and auxiliary
superposition
Ones position: Frequency reference
selection
0: Main frequency reference X
1: Main and auxiliary calculation result
(determined by the tens position)
2: Switchover between main frequency
reference X and auxiliary frequency
reference Y
. 3: Switchover between main frequency
Final frequency reference X and main and auxiliary
FO-07 |reference setting - 00 0xF007/0x0007
selection calcu!atlon result N
4: Switchover between auxiliary
frequency reference Y and main and
auxiliary calculation result
Tens position: Main and auxiliary
calculation relationship
0: Main + Auxiliary
1: Main - Auxiliary
2: Max. (main, auxiliary)
3: Min. (main, auxiliary)
FO-08 |Preset frequency |0.00 Hz to F0-10 (Maximum frequency) 50.00 Hz | 0xF008/0x0008
F0-09 |Running direction |°- Run In the same direction 0 | 0xFO09/0x0009
1: Run in the reverse direction
Fo-10 | 2ximum 50.00 Hz to 500.00 Hz 50.00 Hz | OXFOOA/0X000A
frequency
0: Set by F0-12 (Frequency upper limit)
Setting channel of ;: él(ternal operating panel
FO-11 |frequency upper ’ . 0 0xF00B/0x000B
limit potentiometer
4: Pulse reference
5: Communication setting
F0-12 F_reguency upper FO—lé_l (Frequency lower limit) to FO-10 50.00 Hz | 0XFOOC/0X000C
limit (Maximum frequency)
FO-14 E:j?t”ency lOWer 10,00 Hz to FO-12 (Frequency upper limit)| 0.00 Hz | OXFOOE/0x000E
. Model
FO-15 |Carrier frequency [0.8 kHz to 12.0 kHz 0xFOOF/0x000F
dependent

=3 =
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3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Carrier frequency 0: No
F0-16 |adjusted with ) 1 0xF010/0x0010
1:Yes
temperature
0.00s to 650.00s (F0-19 = 2)
FO-17 |Acceleration time 1 |0.0s to 6500.0s (FO-19=1) 20.0s 0xF011/0x0011
0s to 65000s (F0-19 = 0)
0.00s to 650.00s (FO-19=2)
FO-18 |Deceleration time 1|0.0s to 6500.0s (F0-19=1) 20.0s 0xF012/0x0012
0s to 65000s (FO-19=0)
Acceleration/ 0:1s
F0-19 |Decelerationtime |1:0.1s 1 0xF012/0x0013
unit 2:0.01s
Retentive of digital |, .
F0-23 |setting frequency (1)2 E::tf’lfj 0 0xFO17/0x0017
upon stop
Acceleration/ 0: FO-10 (Maximum frequency)
F0-25 |Deceleration time |1: Frequency reference 0 0xF019/0x0019
base frequency 2:100 Hz
Base frequency
F0-26 for U.P./DO.WN ' 0: Running frequency 0 OXFOLA/0X001A
modification during|1: Frequency reference
running
Group F1: Motor 1 Vector Control Parameters
F1-01 |Rated motor power 0.1 KW to 5.5 kW Model | or101/0x0101
dependent
F1-0p |Rated motor 1Vto 600V Model | o, r102/0x0102
voltage dependent
F1-03 |Rated motor 0.01Ato30.00 A Model 1 or103/0x0103
current dependent
F1-04 Rated motor 0.01 Hz to maximum frequency Model 0xF104/0x0104
frequency dependent
F1-05 |Rated motor speed |1 rpm to 65535 rpm del\;::ilent OXF105/0x0105
Asynchronous Auto-
F1-06 |motor stator 0.001 Qt0 65.535Q tuning 0xF106/0x0106
resistance parameter
Asynchronous Auto-
F1-07 |motor rotor 0.001 Qt065.535Q tuning 0xF107/0x0107
resistance parameter
Asynchronous Auto-
F1-08 |motor leakage 0.001 mH to 65.535 mH tuning | 0xF108/0x0108
inductive reactance parameter
Asynchronous Auto-
F1-09 |motor mutual 0.001 mH to 65.535 mH tuning 0xF109/0x0109
inductive reactance parameter
Asynchronous Auto-
F1-10 |motor no-load 0.01 Ato F1-03 (Rated motor current) tuning 0xF10A/0x010A
current parameter




3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
0: No operation
Auto-tuning 1: Asynchronous motor static auto-
F1-37 ) tuning 1 0 0xF125/0x0125
selection .
2: Asynchronous motor dynamic auto-
tuning
Group F2: Vector Control Parameters
Fo-00 |OPeedloop Ty 100 30 0xF200/0x0200
proportional gain 1
F2-01 ﬁ‘;fee‘lj loopintegral |, o1 15 10.00s 0.50s | OxF201/0x0201
F2-0 |>Witchover 0.00 to F2-05 (Switchover frequency2) | 5.00Hz | 0xF202/0x0202
frequency 1
Fo-03 | OPeedloop 144100 20 0xF203/0x0203
proportional gain 2
F2-04 tsl’:::g loop integral | 15 0 10.00s 1.00s | OxF204/0x0204
£2-05 Switchover F2—Q2 (Switchover frequency 1) to 10.00 Hz | OXF205/0x0205
frequency 2 maximum frequency
F2-06 \é:icrfor controlslip |50, 16 200% 100% | OxF206/0x0206
Fo-0g |Vectorcontrol gy 900 0 | OxF208/0x0208
overexcitation gain
0: Set by F2-10 (Digital setting of torque
limit in speed control)
1: Al
2: External operating panel
potentiometer
Torque limit source 4 Pulse refgren;e .
F2-09 in speed control 5: Communication setting 0 0xF209/0x0209
6: Min. (| Al'], | External operating panel
potentiometer | )
7:Max. (| Al |, | External operating panel
potentiometer | )
100% of the values 1 to 7 corresponding
to F2-10
Digital setting of
F2-10 |torque limitin 0.0% to 200.0% 150.0% | 0xF20A/0x020A

speed control

-25-



-26 -

3 Parameters

Param.

Communication

No. Param. Name Setting Range Default Address
0: Set by F2-09 (Torque limit source in
speed control) and F2-10 (Digital setting
of torque limit in speed control)
1: Al
2: External operating panel
potentiometer
. 4: Pulse reference
Torque limit source 5: Communication setting
F2-11 |in speed control (in |’ . 0 0xF20B/0x020B
regenerative state) 6: Mln..( | Al|, | External operating panel
potentiometer | )
7:Max. (| Al |, | External operating panel
potentiometer | )
8: Set by F2-12 [Digital setting of torque
limit in speed control (regenerative)]
100% of the values 1 to 7 corresponding
to F2-12
Digital setting of
F2-1p |forquelimitin 14 g0, 45.200.00 150.0% | OxF20C/0x020C
speed control (in
regenerative state)
Excitation
F2-13 |adjustment 0to 60000 10 0xF20D/0x020D
proportional gain
Excitation
F2-14 |adjustment integral |0 to 60000 10 0xF20E/0x020E
gain
Torque adjustment
F2-15 - . 0 to 60000 10 0xF20F/0x020F
proportional gain
F2-16 | 10rqueadjustment o o0 10 | OxF210/0x0210
integral gain
Ones position: Integral separation
0: Disabled
Speed loo 1: Enabled
Fa-11 atptribute P Tens position: Torque feedforward 00 0xF211/0x0211
0: Disabled
1: Enabled
F2-18 ;z;guefeedforward 20t0 100 80 0xF212/0x0212
F2-19 | Torque feedforward; 4 5q 50 | 0xF213/0x0213
filter time
Maximum torque
F2-21 |coefficientin field |50% to 200% 80% 0xF215/0x0215
weakening area
F.22 Regenerative power|0.0%: No limit 0.0% OXF216/0x0216

upper limit

0.1% to 200.0%




3 Parameters

Param. . Communication
No. Param. Name Setting Range Default Address
Group F3: V/f Control Parameters
0: Linear V/f
. 1: Multi-point V/f
F3-00 |V/fcurve setting 10: V/f complete separation mode 0 0xF300/0x0300
11: V/f half separation
0.0%: Automatic torque boost o
F3-01 |Torque boost 0.1% t0 30.0% 0.0% 0xF301/0x0301
F3-p |Cutofffrequency of [y 1 to maximum frequency 50.00 Hz | 0xF302/0x0302
torque boost
F3-03 Multi-point V/f 0.00 Hz to F3-05 (Multi-point V/f 0.00Hz | OxF303/0x0303
frequency 1 frequency 2)
F3-04 |MUlt-POINEV/E 16 604 1 100,00 0.0% | 0xF304/0x0304
voltage 1
Multi-point V/f F3-03 (Multi-point V/f frequency 1) to F3-
F3-05 frequency 2 07 (Multi-point V/f frequency 3) 0.00Hz | 0xF305/0x0305
F3-06 |MUlt-POINEV/E 16 404 1 100,00 0.0% | OxF306/0x0306
voltage 2
F3-07 Multi-point V/f F3-05 (Multi-point V/f frequency 2) to F1- 0.00Hz | OXF307/0x0307
frequency 3 04 (Rated motor frequency)
F3-08 MUltPOINEV/E 16 406 t6 100,096 0.0% | 0xF308/0x0308
voltage 3
F309 | /TSP o 006 t0.200.0% 0.0% | 0xF309/0x0309
compensation gain
F3-10 \gj foverexcitation o 5200 64 | OXF30A/0X030A
0: Set by F3-14 (Voltage digital setting
for V/f separation)
1: Al
2: External operating panel
potentiometer
Voltage source for |4: Pulse reference (D14)
F3-13 V/F separation 5: Multi-reference 0 0xF30D/0x030D
6: Simple PLC
7:PID
8: Communication setting
Note: 100.0% corresponds to the rated
motor voltage.
Voltage digital
F3-14 |setting for V/f 0V to rated motor voltage ov 0xF30E/0x030E
separation
0.0s to 1000.0s
Voltage rise time of |Note: It sets the time for the output
F3-15 V/f separation voltage to rise from 0 to the rated motor 0.0s OxF30F/0x030F
voltage.
Voltage decline 0.0s to 1000.0s
F3-16 |time of V/f Note: It sets the time for the output 0.0s | OxF310/0x0310
- voltage to decline from the rated motor
separation

voltage to 0.
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3 Parameters

Param. . Communication
No. Param. Name Setting Range Default Address

Stop mode i()r;g;e(ltrj]zr;cn{land voltage decliningto 0

F3-17 |selection for V/f P Yoo 0 0xF311/0x0311

; 1: Frequency declining after voltage
separation )
declinesto 0

F3-18 |Current limit level |50% to 200% 150% 0xF312/0x0312
Current limit 0: Disabled

F3-19 selection 1: Enabled ! 0xF313/0x0313

F3-20 [Current limit gain |0to 100 20 0xF314/0x0314
Compensation

F3.g1 |factorofspeed 1o, 5000, 500 | 0xF315/0x0315
multiplying current
limit level

Note:

F3-18
Current limit
level

A

Rated frequency

>

2 times rated frequency

Speed multiplying current limit level

Current limit level = (fs/fn) x k x LimitCur

In high frequency area, the motor drive current is low. If the frequency is lower than the rated
frequency, greater motor speed dip will be caused at the same current limit level. To improve motor
running performance, you can lower the current limit level when the frequency is higher than the
rated frequency. This helps to improve the acceleration performance in the applications, such as
centrifuges, where high running frequency and several times of field weakening are required, and
the load inertia is large.
Current limit level above rated frequency = (fs/fn) x k x LimitCur

fs: running frequency; fn: rated motor frequency; k: compensation factor of speed multiplying
current limit level (F3-21); LimitCur: current limit level (F3-18)

150% of the current limit level corresponds to 1.5 times the rated current of the AC drive.

For high-power motors with carrier frequency below 2 kHz, the overcurrent fast prevention function
is enabled in advance of the current limit function due to the increase of ripple current, which will
result in insufficient torque output. In this case, the current limit level must be lowered.

Single-
phase:
. 390.0V
F3-22 |Voltage limit 330.0Vto 800.0V Three- 0xF316/0x0316
phase:
760.0V
Voltage limit 0: Disabled
F3-23 | sclection 1: Enabled ! OxF317/0x0317
F3-4 |Trequency gainfor |o 0, 50 0xF318/0x0318
voltage limit
F3-p5 |Voltagegainfor 1y, 10, 30 0xF319/0x0319
voltage limit




3 Parameters

Pal\:im. Param. Name Setting Range Default Communication

Address

Frequency rise
F3-26 |threshold during  |0to 50 Hz 5Hz 0xF31A/0x031A
voltage limit
AC drive bus voltage limit (and braking resistor applied voltage settings)

When the bus voltage rises above the voltage limit 390 V, the motor becomes regenerative (motor
speed > output frequency). This function prevents overvoltage trips by adjusting the output
frequency to extend the deceleration time in this case. If the actual deceleration time cannot satisfy
the requirement, increase the value of F3-10 (V/f over-excitation gain) adequately.

Voltage limit during acceleration Voltage limit at constant speed Voltage limit during deceleration
A Voltage limit level A Voltage limit level A Voltage limit level
Bus Bus Bus
voltage voltage voltage
- Time (t) P Time () - Time (t)
A A A
Output N [ Output -
Output frequency frequency
frequency L
» Time (t) » Time (t) - Time (1)
4 4 4

Overvoltage stall action

Note: When a braking resistor, braking unit, or regenerative unit is used, set F3-23 (Voltage limit

selection) to 0 (Disabled). Otherwise, the deceleration time may be prolonged.

F3-p7 |lip compensation |, 14 o 0.5 | 0xF31B/0x031B
time constant

The shorter the slip compensation response time is set, the quicker the response speed is.
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3 Parameters

No.

Param.

Param. Name

Setting Range

Default

Communication
Address

Group F4: Input Terminals

F4-00

DI1 function
selection

F4-01

DI2 function
selection

F4-02

DI3 function
selection

F4-03

DI4 function
selection

F4-04

DIO input function
selection

(only for
MD200XXX-NC)

0: No function

1: Forward RUN (FWD) or running
command

2: Reverse RUN (REV) or running direction
(When these parameters are set to values 1
and 2, F4-11 must be set.)

3: Three-wire control

4: Forward jog (FJOG)

5: Reverse jog (RJOG)

6: Terminal UP

7: Terminal DOWN

8: Coast to stop

9: Fault reset (RESET)

10: Running pause

11: External fault normally open (NO) input
12: Multi-reference terminal 1

13: Multi-reference terminal 2

14: Multi-reference terminal 3

16: Terminal 1 for acceleration/deceleration
time selection

18: Frequency source switchover

19: UP and DOWN setting clear (terminal,
operating panel)

20: Running command switchover terminal
21: Acceleration/Deceleration prohibited
22: PID pause

23: PLC status reset

24: Wobble pause

25: Counter input

26: Counter reset

27: Length count input

28: Length reset

30: Pulse frequency input (Note: For
MD200XXX, this is valid for the DI4 terminal
only. For MD200XXX-NC, this is valid for the
DIO terminal only.)

32: Immediate DC injection braking

33: External fault normally closed (NC)
input

34: Frequency modification enabled

35: Reverse PID operation direction

36: External stop terminal 1

37: Command source switchover terminal

38: PID integral disabled

39: Switchover between main frequency
reference X and preset frequency reference
40: Switchover between auxiliary frequency
reference Y and preset frequency reference
43: PID parameter switchover

44: User-defined fault 1

45: User-defined fault 2

47: Emergency stop

48: External stop terminal 2

49: Deceleration DC injection braking

50: Clear the current running time

51: Two-wire/Three-wire mode switchover
52: Reverse frequency forbidden

0xF400/0x0400

0xF401/0x0401

0xF402/0x0402

12

0xF403/0x0403

0xF404/0x0404

F4-10

DI filter time

0.000s to 1.000s

0.010s

0xF40A/0x040A




3 Parameters

Param.

Communication

No. Param. Name Setting Range Default Address
0: Two-wire mode 1

Terminal command|1: Two-wire mode 2

Fa-11 mode 2: Three-wire mode 1 0 0xF40B/0x0408

3: Three-wire mode 2

Fa.17 | 1erminal UPDOWN ;) 01 11 /c 6 65,535 Hz/s 1.000 Hz/s | OXF40C/0x040C
change rate

F4-13 AI curve 1 minimum Q,OOVto F4-15 (Al curve 1 maximum 0.00V OXF40D/0x040D
input input)
Corresponding

F4-14 |Pereentage of Al 14 60t t.+100.09% 0.0% | OXFAOE/0X040E
curve 1 minimum
input

F4-15 Al cqrve 1 ‘ F4-13 (Al curve 1 minimum input) to 1000V | OXFAOF/OX040F
maximum input 10.00V
Corresponding

F4-16 |Pereentage of Al 1,40 604 16 +100.0% 100.0% | OxF410/0x0410
curve 1 maximum
input

F4-17 |Alfilter time 0.00s to 10.00s 0.10s 0xF411/0x0411

F4-18 AI curve 2 minimum Q.OOVto F4-20 (Al curve 2 maximum 0.00V OxF412/0x0412
input input)
Corresponding

F4-19 |PEreentage ofAl 1144 0of 15.4+100.09% 0.0% | OxF413/0x0413
curve 2 minimum
input

F4-20 Al cqrvez . F4-18 (Al curve 2 minimum input) to 10,00V | 0xF414/0x0414
maximum input 10.00V
Corresponding

F4-21 |Pereentage of Al 1,40 60 16 +100.0% 100.0% | OxFA15/0x0415
curve 2 maximum
input
External

Fa.pp |OPeratingpanel 1, 50010 00s 0.10s | OxF416/0x0416
potentiometer filter
time

F4.28 Pulse minimum Q,OO kHz to F4-30 (Pulse maximum 0.00KHz | OXFA1C/0x041C
input input)
Corresponding

F4-29 |percentage of pulse|-100.0% to +100.0% 0.0% 0xF41D/0x041D
minimum input

F4-30 Eulse maximum F4-28 (Pulse minimum input) to 20.00 20.00KHz | OXFALE/OX041E
input kHz
Corresponding

F4-31 |percentage of pulse|-100.0% to +100.0% 100.0% | OxF41F/0x041F
maximum input

F4-32 |Pulse filter time 0.00s to 10.00s 0.10s 0xF420/0x0420
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3 Parameters

Param.

No.

Param. Name

Setting Range

Default

Communication
Address

F4-33

Al curve selection

Ones position: Al curve selection

1: Curve 1 (2 points, see F4-13 to F4-16)
2: Curve 2 (2 points, see F4-18 to F4-21)
Tens position: External operating panel
potentiometer curve selection, same as
above

21

0xF421/0x0421

F4-34

Setting for Al less
than minimum
input

Ones position: Setting for Al less than
minimum input

0: Corresponding percentage of
minimum input

1:0.0%

Tens position: Setting for external
operating panel potentiometer less than
minimum input (same as above)

00

0xF422/0x0422

F4-35

DI1 delay

0.0s to 3600.0s

0.0s

0xF423/0x0423

F4-36

DI2 delay

0.0s to 3600.0s

0.0s

0xF424/0x0424

F4-37

DI3 delay

0.0s to 3600.0s

0.0s

0xF425/0x0425

F4-38

Dl active mode
selection 1

0: Active high

1: Active low

Ones position: DI1 active mode

Tens position: DI2 active mode
Hundreds position: DI3 active mode
Thousands position: DI4 active mode

0000

0xF426/0x0426

F4-41

DIO terminal type

0: DI/Pulse input
1: DO output

0xF429/0x0429




3 Parameters

Param.

Communication

No. Param. Name Setting Range Default Address
Group F5: Output Terminals
0: No output 19: Undervoltage
1: AC drive running |state output
Control board relay ipf)anu}ztajllé)tpm fsop é?).mmunication
F5-02 |function selection 3: Frequency-level  lsettin 2 0xF502/0x0502
(TA/TB/TC) - rrequency Hng
detection 1 output |23: Zero-speed
4: Frequency running (having
reached output at stop)
5: Zero-speed 24: Accumulative
running (no output |power-on time
at stop) reached
6: Motor overload  |26: Frequency 1
pre-warning reached
7:AC drive overload |28: Current 1
pre-warning reached
8: Set countvalue  |30: Timing reached
reached 31: Alinput limit
9: Designated count |exceeded
value reached 32: Load lost
10: Length reached |33: Reverse
. |11: PLCcycle runnin
bio OL.'tpUt function completed 34: Zerg current
F5-04 ?g:leldflgr 12: Accumulative state 0 0xF504/0x0504
MD2y00XXX-NC) running time 36: Output current
reached exceeding limit
13: Frequency 37: Frequency
limited lower limit
15: Ready for RUN  |reached (having

17: Frequency upper
limit reached

18: Frequency lower
limit reached (no
output at stop)

output at stop)
38: Alarm output
(continue to run)
40: Current
running time
reached

41: Fault output
(no output at
undervoltage)
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3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiitlon
0: Running frequency
1: Frequency reference
2: Output current
3: Motor output torque (absolute value)
4: Output power
5: Output voltage
6: Pulse input (100.0% corresponding to
20.00 kHz)
T:Al
F5.07 AO fur}ction 8: External operating panel 0 OXF507/0x0507
selection potentiometer
10: Length
11: Count value
12: Communication setting
13: Motor speed
14: Output current (100.0%
corresponding to 100.00 A)
15: Bus voltage (100.0% corresponding
to 1000.0 V)
16: Motor output torque (actual value)
F5-10 (AQZer0OffSEt 1106 004 t.+100.0% 0.0% | OXF50A/0x050A
coefficient
F5-11 |AO gain -10.00 to +10.00 1.00 0xF50B/0x050B

These parameters are used to correct the offset of the analog output zero drift and the output
amplitude. They can also be used to define the required AO curve.
If "b" represents the zero offset, "k" represents the gain, "Y" represents the actual output, and "X"
represents the standard output, the actual outputis: Y = kX + b.
The AO zero offset coefficient 100% corresponds to 10 V. The standard output refers to the value
corresponding to the analog output of 0 to 10 V with no zero offset or gain adjustment.

For example, if the analog output is used as the running frequency, and it is expected that the
outputis 8V when the frequency is 0 and 3 V at the maximum frequency, the gain shall be set to
-0.50, and the zero offset shall be set to 80%.

Relay 1 output

F5-18 delay 0.0s to 3600.0s 0.0s 0xF512/0x0512

F5-20 |DIO outputdelay |0.0s to 3600.0s 0.0s 0xF514/0x0514
0: Positive logic active
1: Negative logic active

DO active mode Ones position: Reserved

F5-22 selection Tens ;osition: RELAVY1 active mode 0000 0xF516/0x0516
Hundreds position: Reserved
Thousands position: DIO

Group F6: Start/Stop Control

F6-00 | Start mode 0: Direct start 0 | OxF600/0x0600
1: Flying start
0: From stop frequency

F6-01 |Flying start mode |1: From mains frequency 0 0xF601/0x0601
2: From the maximum frequency

F6-03 |Startup frequency |0.00 Hz to 10.00 Hz 0.00Hz | 0xF603/0x0603




3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Fe-04 SR frequency |, 44010005 0.0s | OXF604/0x0604
active time
0: Linear acceleration/deceleration
Acceleration/ 1: Static S-curve acceleration/
F6-07 . deceleration 0 0xF607/0x0607
Deceleration mode . .
2: Dynamic S-curve acceleration/
deceleration
Time proportion
F6-08 |of S-curve start 0.0% to (100.0% - F6-09) 30.0% 0xF608/0x0608
segment
Time proportion
F6-09 |of S-curve end 0.0% to (100.0% - F6-08) 30.0% 0xF609/0x0609
segment
F6-10 |Stop mode (1) Eg;‘:ﬁfgﬁ stop 0 0XF60A/0X060A
DC injection
F6-11 |braking start 0.00 Hz to 10.00 Hz 0.00Hz | OxF60B/0x060B
frequency
Shutdown DC
F6-12 |injection braking |0.0s to 100.0s 0.0s 0xF60C/0x060C
delay
Shutdown DC
F6-13 |injection braking 0% to 100% 50% 0xF60D/0x060D
current
Shutdown DC
F6-14 |injection braking |0.0s to 100.0s 0.0s 0xF60E/0x060E
active time
F-21 | o8Nz o 005 to 5,005 055 | OxF615/0x0615
F6-22 Minimum output  {0.00 Hz to F6-11 (DC injection braking 0.00Hz | OXF616/0x0616
frequency start frequency)
Fe-23 Reservedbythe )y 104 10 | 0xF617/0x0617
manufacturer
Group F7: Operating Panel and Display
LED default display |0: Disabled
FT-00 | o play L Emablog 0 0xF700/0x0700
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3 Parameters

Param.
No.

Param. Name

Setting Range

Default

Communication
Address

F7-01

MF.K key function
selection

0: MF.K key disabled

1: Switchover between operating panel
control and remote command control
(terminal or communication)

2: Switchover between forward and
reverse running

3: Forward jog (enabled only when the
MF.K key is long pressed and disabled
after the MF.K key is released)

4: Reverse jog (enabled only when the
MF.K key is long pressed and disabled
after the MF.K key is released)

5: Parameter display mode switchover

0xF701/0x0701

F7-02

STOP/RES key
function

0: STOP/RES key enabled only in
operating panel control

1: STOP/RES key enabled in any
operation mode

0xF702/0x0702

F7-03

LED display running
parameter 1

0000 to FFFF

Bit00: Running frequency (Hz)
Bit01: Frequency reference (Hz)
Bit02: Bus voltage (V)

Bit03: Output voltage (V)

Bit04: Output current (A)

Bit05: Output power (kW)
Bit06: Output torque (%)
Bit07: DI state

Bit08: DO state

Bit09: Al voltage (V)

Bit10: Reserved

Bit11: External operating panel
potentiometer voltage (V)
Bit12: Count value

Bit13: Length value

Bit14: Load speed display
Bit15: PID reference

001F

0xF703/0x0703




3 Parameters

Param.
No.

Param. Name

Setting Range

Default

Communication
Address

F7-04

LED display running
parameter 2

0000 to FFFF

Bit00: PID feedback

Bit01: PLC stage

Bit02: Pulse input reference (kHz)

Bit03: Feedback speed (Hz)

Bit04: Remaining running time (min)
Bit05: All voltage before correction (V)
Bit06: External operating panel
potentiometer voltage before correction
(v)
Bit07:
Bit08:

Reserved

Motor speed (rpm)

Bit09: Current power-on time (min)
Bit10: Current running time (min)
Bit11: Pulse input reference (Hz)

Bit12: Communication reference (%)
Bit13: Reserved

Bit14: Main frequency X display (Hz)
Bit15: Auxiliary frequency Y display (Hz)

0000

0xF704/0x0704

F7-05

LED display stop
parameters

0000 to 1FFF

Bit00: Frequency reference (Hz)
Bit01: Bus voltage (V)

Bit02: DI state

Bit03: DO state

Bit04: All voltage (V)

Bit05: Reserved

Bit06: External operating panel
potentiometer voltage (V)
Bit07: Count value

Bit08: Length value

Bit09: PLC stage

Bit10: Load speed

Bit11: PID reference

Bit12: Pulse input reference (kHz)

0033

0xF705/0x0705

F7-06

Load speed display
coefficient

0.001 to 65.000

1.000

0xF706/0x0706

F7-07

IGBT heatsink
temperature

0°Cto 100°C

0xF707/0x0707

F7-08

Product SN

200

0xF708/0x0708

F7-09

Accumulative
running time

Oh to 65535h

0xF709/0x0709

F7-10

Performance
software version

OXF70A/0x070A

F7-11

Function software
version

0xF70B/0x070B
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3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Ones position: Number of decimal
places of U0-14
Number of O:Odecimalplaces
decimal places for L: 1 decimal place
F7-12 . 2:2 decimal places 21 0xF70C/0x070C
monitored speed L .
display Tens position: Number of decimal
places of U0-19/U0-29
1: 1 decimal place
2:2 decimal places
Fr-13 (Accumulative o 4o 6s53sh - | oxF70D/0x070D
power-on time
Accumulative
F7-14 |power 0to 65535 kWh - 0xF70E/0x070E
consumption
Temporary
F7-15 |performance - - OxF70F/0x070F
software version
F7-16 | |cmPporary function| - | oxF710/0%0710
software version
Group F8: Auxiliary Functions
Fg-00 |JOBTUNNINg 0.00 Hz to maximum frequency 2.00Hz | 0xF800/0x0800
frequency
F8-01 fi‘r’ngeacce'erat"’” 0.05 to 6500.05 20.0s | OxF801/0x0801
F8-02 ii‘;]gedece'erat'on 0.05 o 6500.05 20.0s | 0xF802/0x0802
F8-03 |Acceleration time 2 |0.0s to 6500.0s 20.0s 0xF803/0x0803
F8-04 |Deceleration time 2 |0.0s to 6500.0s 20.0s 0xF804/0x0804
F8-07 |Acceleration time 4 |0.0s to 6500.0s 0.0s 0xF807/0x0807
F8-08 |Deceleration time 4 |0.0s to 6500.0s 0.0s 0xF808/0x0808
Forward/Reverse
F8-12 |run switchover 0.0s to 3000.0s 0.0s 0xF80C/0x080C
dead-zone time
F8-13 |Reverse run control 0: Disabled 0 0xF80D/0x080D
1: Enabled
5\[[;]2: ?rgeg:f;iiy 0: Run at frequency lower limit
F8-14 1: Stop 0 0xF80E/0x080E
reference lower
o 2: Run at zero speed
than lower limit
Accumulative
F8-16 |power-on time 0h to 65000h Oh 0xF810/0x0810
threshold
Accumulative
F8-17 |runningtime 0Oh to 65000h Oh 0xF811/0x0811
threshold
F8-18 |Startup protection (l) E::SI:; 0 0xF812/0x0812




3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Frequency
F8-19 |detection value 0.00 Hz to maximum frequency 50.00 Hz | 0xF813/0x0813
(FDT)
Frequency
F8-20 |detection 0.0% to 100.0% (FDT1 level) 5.0% 0xF814/0x0814
hysteresis (FDT)
Measured width
F8-21 |when frequency  |0.0% to 100.0% (maximum frequency) 0.0% 0xF815/0x0815
reached
Switchover
frequency of
F8-25 |accelerationtime |0.00 Hz to maximum frequency 0.00Hz | 0xF819/0x0819
1 and acceleration
time 2
Switchover
frequency of
F8-26 |deceleration time |0.00 Hz to maximum frequency 0.00 Hz | OxF81A/0x081A
1 and deceleration
time 2
Terminal jo 0: Disabled
F8-27 | e dJ & L Emblod 0 0xF81B/0x081B
F-30 |Detection of 0.00 Hz to maximum frequency 50.00 Hz | OXF81E/0X081E
frequency
Fa-31 |etectionwidth of 1o oo, 15.100.0% (maximum frequency) |  0.0% | OXFLF/0x081F
requency
Zero current 0.0% to 300.0%
F8-34 . The value 100.0% corresponds to the 5.0% 0xF822/0x0822
detection level
rated motor current.
Fg-35 |Zerocurrent 0.01s to 600.00s 0.10s | 0xF823/0x0823
detection delay
Output overcurrent |0.0% (no detection)
F8-36 threshold 0.1% to 300.0% (rated motor current) 200.0% | 0xF824/0x0824
Fg-37 |QuipUtovercurrent , o5 600.00s 0.00s | 0xF825/0x0825
detection delay
F8-38 CDjrtfecrf'toln levelof 11 696 to 300.096 (rated motor current) 100.0% | 0xF826/0x0826
Measured width
F8-39 |1 when current 0.0% to 300.0% (rated motor current) 0.0% 0xF827/0x0827
reached
F8-42 |Timing function 2 E::tf’lleej 0 OXF82A/0x082A
0: Set by F8-44 (Timing duration)
1: Al
F8-43 Timing duration 2: Extelfnaloperating panel 0 OXF82B/0x082B
source potentiometer
100% of analog input corresponds to
the value of F8-44 (Timing duration).
F8-44 |Timing duration 0.0 to 6500.0 min 0.0 min | 0xF82C/0x082C
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3 Parameters

Param. . Communication
No. Param. Name Setting Range Default Address

F8-45 Al mpu't vpltage Q.OQVto F8-46 (Al input voltage upper 310V | 0xF82D/0x082D
lower limit limit)

F8-46 Al |nqu vgltage F8-45 (Al input voltage lower limit) to 6.80V OXF82E/0X082E
upper limit 11.00V
Cooling fan 0: Working during AC drive running

F8-48 working mode 1: Working continuously 0 0xF830/0x0830

& 2: Working when temperature reached
F8-49 |Wakeup frequency || & -1 (Hibernating frequency) to FO-10 | o1 | pg31 /040831
(Maximum frequency)

F8-50 |Wakeup delay 0.0s to 6500.0s 0.0s 0xF832/0x0832
Hibernating

F8-51 : 0.00 Hz to F8-49 (Wakeup frequency) 0.00 Hz | OxF833/0x0833
requency

F8-52 |Hibernating delay |0.0s to 6500.0s 0.0s 0xF834/0x0834

F8-53 |CUMentrUNNINg 4 6 45 6500.0 min 0.0min | OxF835/0x0835
time reached
Output power

F8-54 |correction 0.0% to 200.0% 100.0% | 0xF836/0x0836
coefficient

F8-55 |-METBNCY 5 0510 6500.05 10.0s | OxF837/0x0837
deceleration time
Speed synchronous|0: Disabled

Fe-57 control selection  |1: Enabled 0 0xF839/0x0839

This parameter is used to set the speed synchronous control function.
The speed synchronous control function is to enable direct data communication between two or
more MD200 AC drives using CANlink for synchronizing the target frequency of one or more slaves
with the target frequency of the master.
When this function is enabled, the CANlink communication addresses of the master and slaves
match automatically. No further configuration is required.

The communication speed of this function is set by Fd-00 (Baud rate).

F8-58

Master/Slave
selection in
synchronous
control

0: Master
1: Slave

OxF83A/0x083A

This parameter is used to set the AC drive as a master or slave. When this parameteris setto 1,
manually set FO-03 (Main frequency source X selection) to 9 (Communication setting).

Group F9: Fault and Protection

F9-00

Motor overload
protection

0: Disabled
1: Enabled

0xF900/0x0900

F9-01

Motor overload
protection gain

0.20 to 10.00

1.00

0xF901/0x0901
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Param. . Communication
No. Param. Name Setting Range Default Address

F9-00 = 0: The motor overload protection function is disabled. The motor may be damaged due to
overheating. Therefore, it is suggested that a thermal relay be installed between the AC drive and
the motor.

F9-00 = 1: The AC drive determines whether the motor is overloaded according to the inverse time-
lag curve of motor overload protection.

The inverse time-lag curve of motor overload protection is: 195% x F9-01 x Rated motor current (if
the load remains at this value for 1 minute, the AC drive reports the motor overload fault); or 150% x
F9-01 x Rated motor current (if the load remains at this value for 5 minutes, the AC drive reports the
motor overload fault)

Set F9-01 properly based on the actual overload capacity. If the value of F9-01 is set too large, the
motor may be damaged because the motor overheats but the AC drive does not report the alarm.

Fo-p |Motoroverload pre-| o, 00, 80% | OxF902/0x0902
warning coefficient

A overloadtime

80 min N -

40 min \ \

15 min < -
6min \ -
4min =~ -

2.5min g -~
2min -~
90s. T
05 = i T Current (percentage of
S rv— rated motor current)

30s + T ; !
10s /! ! ! ] : -

115% 125% 135% 145% 155% 165% 175% 185% 195% 225% 245%

Inverse time-lag curve of motor overload protection

When the motor running current reaches 175% of the rated motor current and the motor runs at

this level for 2 minutes, Err11 (motor overload) is detected. When the motor running current reaches

115% of the rated motor current and the motor runs at this level for 80 minutes, Err11 (motor

overload) is detected.

Example: The rated motor current is 100 A.

If F9-01 (Motor overload protection gain) is set to 1.00, when the motor running current reaches

125 A (125% of 100 A) and the motor runs at 125 A for 40 minutes, the AC drive reports Errl1 (motor

overload).

If F9-01 (Motor overload protection gain) is set to 1.20, when the motor running current reaches 125

A (125% of 100 A) and the motor runs at 125 A for 48 minutes (40 x 1.2), the AC drive reports Errll

(motor overload).

The maximum overload time is 80 minutes and the minimum overload time is 10 seconds.

For example, if the AC drive is required to report the overload fault when the motor runs at 150% of

the rated current for 2 minutes:

According to the motor overload curve, 150% (1) is in the range of 145% (11) and 155% (12). 145%

corresponds to the overload protection time 6 minutes (T1) and 155% corresponds to overload

protection time 4 minutes (T2). It can be concluded that in default settings, the overload protection

time for 150% rated current of the motor is 5 minutes according to the formula below.
T=T1+(T2-T1)x(1-11)/(12-11) =4+ (6 - 4) x (150% - 145%) / (155%-145%) = 5 minutes
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Param. . Communication
No. Param. Name Setting Range Default Address

Then, calculate the motor overload protection gain from the following formula:

F9-01=2/5=0.4
Note: Set F9-01 (Motor overload protection gain) properly based on the actual overload capacity.
If the value of F9-01 (Motor overload protection gain) is set too large, the motor may be damaged
because the motor overheats but the AC drive does not report the alarm timely.
When the motor overload detection level reaches the value of F9-02 (Motor overload pre-warning
coefficient), the DO or fault relay outputs the motor overload pre-warning signal. The value of F9-
02 (Motor overload pre-warning coefficient) is the percentage of the time duration during which the
motor runs continuously without reporting the overload fault.
On the condition that F9-01 (Motor overload protection gain) is set to 1.00 and F9-02 (Motor
overload pre-warning coefficient) is set to 80%, when the motor running current reaches 145% of
the rated motor current and the motor runs at this level for 4.8 minutes (80% x 6), the DO terminal
or fault relay outputs the motor overload pre-warning signal.

Protection against
short circuit to 0: Disabled
F9-07 ground upon 1- Enabled 1 0xF907/0x0907
power-on
Single-
phase:
Fo-g |BraKing unit 310.0V t0 800.0V 3780V oxr908/0x0908
applied voltage Three-
phase:
700.0V
Fo-g |Faultautoreset o459 0 | OxF909/0x0909
times
DO action during  |0: Not act
F9-10 auto fault reset 1: Act 0 OxF50A/0x030A
Fo-11 AUt faultreset o 1 45 100.05 1.0s | 0XF90B/0X090B
interval
. Input phase loss  |0: Disabled
Fo-12 protection 1: Enabled ! 0xF90C/0x030C
Output phase loss |0: Disabled
Fo-13 protection 1: Enabled ! 0xF30D/0x030D




3 Parameters

Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
0: No fault 19: Motor auto-
1: Reserved tuning abnormal
2: Overcurrent 20: Reserved
during acceleration |21: Parameter
3: Overcurrent read/write
during deceleration |abnormal
4: Overcurrent 22: Reserved
during constant 23: Motor short
speed circuit to ground
5: Overvoltage 24: Reserved
during acceleration |25: Reserved
6: Overvoltage 26: Running time
during deceleration |reached
7: Overvoltage 29: Accumulative
during constant power-on time
speed reached
F9-14 |1st fault type 8: Pre-charge 30: Load lost - 0xF90E/0x090E
resistor overload 31: PID feedback
9: Undervoltage lost during running
10: AC drive 40: Fast current
overload limit timeout
11: Motor overload |41: Reserved
12: Input phase loss |42: Excessive
13: Output phase  |speed deviation
loss 43: Reserved
14:1GBT overheat  |45: Reserved
15: External fault 51: Reserved
16: Communication |55: Slave
abnormal fault in speed
17: Reserved synchronization
18: Current
detection fault
F9-15 |2nd fault type f;p”;;" as the values of F9-14 (Lst fault - 0xF90F/0X090F
F9-16 3rd (latest) fault Same as the values of F9-14 (1st fault _ 0XF910/0x0910
type type)
F9-17 ;:Zﬂgﬁﬂcy upon - 0xF911/0x0911
Current upon 3rd
F9-18 (latest) fault - - 0xF912/0x0912
Bus voltage upon
Fo-19 |5 (latestg) faElt - - 0xF913/0x0913
DI state upon 3rd
F9-20 (latest) fault - 0xF914/0x0914
DO state upon 3rd
F9-21 (latest) fault - 0xF915/0x0915
Fo.pp [ACdrivestateupon - 0xF916/0x0916

3rd (latest) fault
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Param. . Communication
No. Param. Name Setting Range Default Address
Power-on time
F9-23 |upon 3rd (latest) |- _ OXF917/0x0917
fault
. Running time upon )
F9-24 1314 (latest) fault 0xF918/0x0918
: Frequency upon ]
Fo-21 2nd fault 0xF91B/0x081B
F9-28 Current upon 2nd ] OXFI1C/0X091C
fault
Bus voltage upon
F9-29 15 nd fault - - 0xF91D/0x091D
F9-30 DI state upon 2nd ] -
fault
F9-31 DO state upon 2nd - OXFOLF/OX091F
fault
AC drive state upon
F9-32 Ind fault - - 0xF920/0x0920
Power-on time
Fo-33 upon 2nd fault - 0xF921/0x0921
o, |Runningtime upon | .
Fo-34 2nd fault 0xF922/0x0922
F9-37 Frequency upon 1st B ] 0xF925/0%0925
fault
F9-38 Current upon 1st ) 0xF926/0x0926
fault
Bus voltage upon
F9-39 1st fault - 0xF927/0x0927
F9-40 DI state upon 1st ] OxFO28/0X0528
fault
F9-41 DO state upon 1st ] 0x7929/00929
fault
AC drive state upon
F9-42 Lst fault - - 0xF92A/0x092A
FO-43 | e - 0xF92B/0x092B
upon 1st fault
44 |Runningtime upon | )
F9-44 1st fault 0xF92C/0x092C
Ones position: Motor overload (11)
0: Coast to stop
1: Stop according to the stop mode
2: Continue to run
F9-47 Fault protection | Tens position: Input phase loss (12) 0 OXFO2F/0X092F

action selection

Hundreds position: Output phase loss
(13)

Thousands position: External fault (15)
Ten thousands position:
Communication abnormal (16)
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Param.
No.

Param. Name

Setting Range

Default

Communication
Address

FO-48

Fault protection
action 2

Ones position: Reserved
Tens position: Parameter read/write

abnormal (21)
0: Coast to stop

1: Stop according to the stop mode
Hundreds position: AC drive overload
0: Overload protection disabled

1: Overload protection enabled
Thousands position: Reserved

Ten thousands position: Running time

reached (26)

0xF930/0x0930

F9-49

Fault protection
action 3

Ones position: User-
defined fault 1 (27)
0: Coast to stop

1: Stop according to
the stop mode

2: Continue to run
Tens position: User-
defined fault 2 (28)
0: Coast to stop

1: Stop according to
the stop mode

2: Continue to run
Hundreds position:
Power-on time
reached (29)

0: Coast to stop

1: Stop according to
the stop mode

2: Continue to run

Thousands
position: Load lost
(30)

0: Coast to stop

1: Decelerate to
stop

2: Continue to

run at 7% of rated
motor frequency
and resume to the
set frequency if
the load recovers

Ten thousands
position: PID
feedback lost
during running
(31)

0: Coast to stop

1: Stop according
to the stop mode
2: Continue to run

0xF931/0x0931

F9-54

Frequency
selection for
continuing to run
upon fault

0: Current running frequency

1: Frequency reference

2: Frequency upper limit

3: Frequency lower limit

4: Backup frequency upon abnormality

0xF936/0x0936

F9-55

Backup frequency
upon abnormality

0.0% to 100.0% (maximum frequency,

F0-10)

100.00%

0xF937/0x0937

F9-59

Power dip ride-
through function
selection

0: Disabled
1: Decelerate
2: Decelerate to stop

0xF93B/0x093B

F9-60

Threshold of power
dip ride through
function disabled

80% to 100% (standard bus voltage)

85%

0xF93C/0x093C
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No. Param. Name Setting Range Default Address
Judging time of bus
F9-61 |voltage recovering |0.0s to 100.0s 0.50s 0xF93D/0x093D
from power dip
Threshold of power
F9-62 |dip ride-through 60.0% to F9-60 (Standard bus voltage) 80.0% 0xF93E/0x093E
function enabled
Protection upon 0: Disabled
F9-63 load loss 1: Enabled 0 0xF93F/0x093F
F9-64 IL&Z‘? loss detection o 404 t6 100.09% 10.0% | 0XF940/0x0940
F9-65 tLI‘;fS loss detection | s to 60,0 10s | OxF941/0x0941
Fo-71 |Powerdipride- 54109 40 | OXF947/0x0947
through gain Kp
Power dip ride-
F9-72 |through integral  |0to 100 30 0xF948/0x0948
coefficient Ki
Deceleration time
F9-73 |of power dip ride- |0.0s to 300.0s 20.0s 0xF949/0x0949
through
Restart mode after |0: Normal
FO-T4 |tault reset 1: Flying start 0 OxF94A/0X034A

When the bus voltage drops below the value of F9-62 (Threshold of power dip ride-through function
enabled), the power dip ride through process starts. The AC drive output frequency decreases
automatically to keep the motor in the regenerative state and keep the bus voltage around the value
of F9-62 (Threshold of power dip ride-through function enabled), so that the system can decelerate
to 0 Hz normally. The following figure shows the power dip ride-through process.

Threshold of bus voltage
recovering from power dip
9-60

Power dip ride through

A Tireshold of power dip ride-
v through function enabled
Bus /] A e e
voltage i -~
p Time (t)
A
Output |
frequency /
p Time (t)
Power dip ride Judging time of bus voltage
through recovering from power dip
F9-61

Note: (1) In the bus voltage constant control mode, when the power supply recovers, the AC drive
output frequency increases gradually to the target frequency. In the deceleration to stop mode,
when the power supply recovers, the AC drive gradually decelerates to 0 Hz and stops until receiving
a start command again.

(2) The power dip ride through function is to ensure that the motor can decelerate to stop normally

when the power supply is abnormal rather than coasting to stop due to undervoltage and then the
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motor can start immediately after the power supply recovers. In the large-inertia system, it takes
a long time for the motor to coast to stop. After the power supply recovers, if the motor is started
when it is still running at speed, the AC drive is prone to report an overload or overcurrent fault.

Group FA: PID Function

PID controlis a general process control method. By performing proportional, integral, and
differential operations on the difference between the feedback signal and the target signal, it
adjusts the AC drive output frequency and constitutes a feedback system to stabilize the controlled
counter around the target value.

Itis applied to process control such as flow control, pressure control, and temperature control. The
following figure shows the PID control principle.

1 1
Ti &

Target value + PID outpy_t controlled counter

Fl

Td*s+1

D o |
i |

Feedback value

PID control principle

PID control principle

0: Set by FA-01 (PID digital reference)
1: Al
2: External operating panel
FA-00 :;E’tir:;ecrﬁgﬁiel potentiometer 0 0xFA00/0X0A00
4: Pulse reference (DI4)
5: Communication setting
6: Multi-reference

PID digital

0.0% to 100.0% 50.0% 0xFA01/0x0A01
reference

FA-01

This parameter is used to select the target process PID setting channel.
The PID setting is a relative value ranging from 0.0% to 100.0%. The PID feedback is also a relative
value. The purpose of PID control is to make the PID setting and PID feedback equal.

0: Al
1: External operating panel
potentiometer
3: Al - External operating panel
potentiometer

4: Pulse reference (D14)
Fa- |7ID feedback 5: Communication setting 0 0XFA02/0X0A02

setting channel : .

6: Al + External operating panel
potentiometer
7:Max. (| Al |, | External operating panel
potentiometer | )
8: Min. (| Al'], | External operating panel
potentiometer | )

This parameter is used to select the feedback signal channel of process PID.

The PID feedback is a relative value ranging from 0.0% to 100.0%.
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Param. . Communication
No. Param. Name Setting Range Default Address
FA-03 |PID action direction|*: Forard 0 OXFA03/0x0A03
1: Reverse

Forward operation: When the PID feedback is lower than the PID reference, the output frequency of
the AC drive increases. For example, the winding tension control requires forward PID operation.
Reverse operation: When the PID feedback is lower than the PID reference, the output frequency of
the AC drive decreases. For example, the unwinding tension control requires reverse PID operation.
Note that this function is influenced by the DI function 35 (Reverse PID action direction).

Fa-o4 |FIDreferenceand o ooag 1000 | OxFA04/0x0A04
feedback range
This parameter is a non-dimensional unit. It is used for PID setting display (U0-15) and PID feedback
display (U0-16).

The relative value 100.0% of PID setting feedback corresponds to the value of FA-04. If FA-04 is set to
2000 and PID setting is 100.0%, the PID setting display (U0-15) is 2000.

FA-05 E;Olport'onal 84N 0.0 to 1000.0 20 0XFA05/0X0A05
FA-06 |Integral time Til 0.01s to 10.00s 2.00s 0xFA06/0x0A06
FA-07 ?ﬂere”t'al ime 16 000s to 10.000s 0.000s | OXFAO7/0X0AOT

FA-05 (Proportional gain Kp1):

It decides the regulating intensity of the PID function. The larger the Kp1 is, the greater the

regulating intensity will be obtained. When this parameter is set to 1000.0, the deviation between

PID feedback and PID setting is 1000.0%. In this case, the adjustment amplitude of the PID regulator

on the output frequency reference is the maximum frequency.

FA-06 (Integral time Til)

It decides the integral regulating intensity of the PID function. The shorter the integral time is, the

greater regulating intensity will be obtained. When the deviation between PID feedback and PID

reference is 100.0%, the integral regulator performs continuous adjustment for the time set by FA-

06. Then, the adjustment amplitude reaches the maximum frequency.

FA-07 (Differential time Td1)

It decides the regulating intensity of the PID regulator on the deviation change. The longer the

differential time is, the larger the regulating intensity will be obtained. Differential time is the time

within which the feedback value change reaches 100.0%, and then the adjustment amplitude

reaches the maximum frequency.

FA-08 PID outpgt limit in

reverse direction

FA-09 |PID error limit 0.0% to 100.0% 0.0% 0xFA09/0x0A09

If the deviation between PID feedback and PID setting is lower than the value of FA-09, PID control

stops. The small deviation between PID feedback and PID setting will stabilize the output frequency,

which is effective for some closed-loop control applications.

FA-10 E:T[])itd'ﬁere”t'al 0.0% to 100.0% 0.1% | OXFAOA/OXOAOA

Itis used to set the PID differential output range. In PID control, the differential operation may easily

cause system oscillation. Therefore, the PID differential regulation is restricted to a small range.

PID reference

FA-11 . 0.00s to 650.00s 0.00s 0xFAO0B/0x0AOB
change time

0.00 Hz to the maximum frequency 0.00 Hz | OxFA08/0x0A08
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No. Param. Name Setting Range Default Address

The PID setting change time indicates the time required for the PID setting changing from 0.0% to
100.0%.

The PID setting changes linearly according to the change time, reducing the impact caused by
sudden setting change on the system.

FA-12 E'rf])geedb“kf'lter 0.00s to 60.00s 0.00s | OXFAOC/OX0AOC
FA-13 E”;ec’”tp“tf"ter 0.00s to 60.00s 0.00s | OXFAOD/0XOAOD

FA-12 is used to filter the PID feedback, helping to reduce interference on the feedback. However,
this slows the response of the process closed-loop system.

FA-13 is used to filter the PID output frequency, helping to weaken sudden change of the AC drive
output frequency. However, this slows the response of the process closed-loop system.

Proportional gain

FAs | 0.0 to 1000.0 20 0XFAOF/OXOAOF
FA-16 |IntegraltimeTi2  |0.01s to 10.00s 2.00s 0xFA10/0x0A10
FA-17 ?gere”t'al time 16 000s to 10.000s 0.000s | OXFA11/0x0ALl

0: No switchover
1: Switchover by DI

PID parameter . ; g
FA-1S |switchover 2: Automatic switchover based on 0 OXFAL2/0X0A12

condition deviation
3: Automatic switchover based on

running frequency

PID parameter
FA-19 |switchover
deviation 1

0.0% to FA-20 (PID parameter switchover

0
deviation 2) 20.0% OxFA13/0x0A13

PID parameter
FA-20 |switchover
deviation 2

FA-19 (PID parameter switchover

0,
deviation 1) to 100.0% 80.0% | OXFAL4/0x0AL4

In some applications, PID parameter switchover is required when one group of PID parameters
cannot satisfy the requirements of the whole running process.

These parameters are used for switchover between two groups of PID parameters. Regulator
parameters FA-15 (Proportional gain Kp2) to FA-17 (Differential time Td2) are set in the same way as
FA-05 (Proportional gain Kp1) to FA-07(Differential time Td1).

The switchover can be implemented either through a DI terminal or automatically implemented
based on the deviation.

To enable switchover through a DI terminal, allocate the DI with function 43 (PID parameter
switchover). If the DI is invalid, group 1 (FA-05 to FA-07) is selected. If the Dl is valid, group 2 (FA-15
to FA-17) is selected.

If automatic switchover is enabled, when the absolute value of the deviation between the PID
feedback and PID setting is lower than the value of FA-19 (PID parameter switchover deviation 1),
group 1is selected. When the absolute value of the deviation between the PID feedback and PID
setting is higher than the value of FA-20 (PID parameter switchover deviation 2), group 2 is selected.
When the deviation is between FA-19 (PID parameter switchover deviation 1) and FA-20 (PID
parameter switchover deviation 2), the PID parameters are the linear interpolated value of the two

groups of parameter values, as shown in the following figure.
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3 Parameters

Param.

Communication

active time

No. Param. Name Setting Range Default Aclliess
Pl parameter o
PID parameter 1
FA-05, FA-06, FA-07 |
|
|
|
|
PID parameter 2 } Y
FA-15, FA-16, FA-17 ! |
| |
FA-19 FA-20 F’Ee"w
FA-21 |PID initial value 0.0% to 100.0% 0.0% 0xFA15/0x0A15
Fa22 |"IDinitialvalue 4 00 4 650,005 0.00s | OxFA16/0x0A16

PID initial value function
This function limits the difference between two PID outputs (at an interval of 2 ms) to avoid quick
PID output change and stabilize the AC drive running.

Time

When the AC drive starts up, the PID starts closed-loop algorithm only after the PID output is fixed to
the PID initial value (FA-21) and lasts the time set by FA-22.
Output frequency A

Maximum positive

FA-23 |error of two 0.00% to 100.00% 1.00% 0xFA17/0x0A17
outputs
Maximum negative

FA-24 |error of two 0.00% to 100.00% 1.00% 0xFA18/0x0A18
outputs

FA-23 and FA-24 correspond to the maximum absolute value of the output deviation in the forward
direction and in reverse direction, respectively.
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Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Ones position: Integral separation
0: Disabled
1: Enabled
FA-25 PID integral Tens pgsition:Whetherto stop integral 0 OXFA19/0X0A19
property operation when the output reaches the
limit
0: Continue integral operation
1: Stop integral operation
Integral separation:

If the integral separation is valid (ones position set to 1), the PID integral operation stops when
the DI allocated with function 38 (PID integral pause) is valid. In this case, only proportional and
differential operations take effect.
If the integral separation is invalid (ones position set to 0), the integral separation remains invalid no
matter whether the Dl is valid.

Whether to stop integral operation when the output reaches the limit:
When the PID calculation output reaches the maximum or minimum value, you can select whether
to stop the integral operation. If you select to stop the integral operation (tens position set to 1), the

PID integral operation stops, which may help to reduce the PID overshoot.
Detection level of |0.0%: No detection
_ 0,
FA-26 PID feedback loss |0.1% to 100.0% 0.0% OxFALA/OXOALA
Detection time of
FA-27 PID feedback loss 0.0s t0 20.0s 0.0s 0xFA1B/0x0A1B

These parameters are used to check whether the PID feedback is lost.
If the PID feedback is lower than the value of FA-26 and the lasting time exceeds the value of FA-27,
the AC drive reports Err31 and acts according to the selected fault protection action.

FA-28

Selection of PID
operation at stop

0: Disabled
1: Enabled

0

OxFA1C/0x0A1C

Itis used to determine whether to continue PID operation when the AC drive stops.

PID operation is disabled when the AC drive stops.

Generally, the

Group Fb: Wobble Function, Fixed Length, and

Count

Wobble setting

0: Relative to the central frequency

Fb-00 mode 1: Relative to the maximum frequency 0 0xFB00/0x0800

Fb-01 |Wobble amplitude |0.0% to 100.0% 0.0% 0xFB01/0x0B01

Fb-02 |Wobble step 0.0% to 50.0% 0.0% 0xFB02/0x0B02

Fb-03 |Wobble cycle 0.1s to 3000.0s 10.0s 0xFB03/0x0B03
Triangular wave

Fb-04 |rising time 0.1% to 100.0% 50.0% 0xFB04/0x0B04
coefficient

Fb-05 |Set length 0to 65535m 1000 m | OxFB05/0x0B05

Fb-06 |Actual length 0to 65535m 0Om 0xFB06,/0x0B06

Fo-o7 Numberofpulses o 4, 65535 100.0 | OXFBOT/0x0BOT
per meter

Fb-08 |Set count value 1to 65535 1000 0xFB08/0x0B08

Fb-09 \?:lz'g”ated oUNt 1 t 65535 1000 | OxFB09/0x0B09

Group FC: Multi-Reference and Simple PLC Function
FC-00 |Reference 0 -100.0% to +100.0% 0.00% 0xFC00/0x0C00
FC-01 |Referencel -100.0% to +100.0% 0.00% 0xFC01/0x0C01
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Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
FC-02 |Reference 2 -100.0% to +100.0% 0.00% | 0xFC02/0x0C02
FC-03 |Reference 3 -100.0% to +100.0% 0.00% | 0xFC03/0x0C03
FC-04 |Reference 4 -100.0% to +100.0% 0.00% | 0xFC04/0x0C04
FC-05 |Reference 5 -100.0% to +100.0% 0.00% | 0xFC05/0x0C05
FC-06 |Reference 6 -100.0% to +100.0% 0.00% | 0xFC06/0x0C06
FC-07 |Reference 7 -100.0% to +100.0% 0.00% | 0xFCO7/0x0CO7
0: Stop after running for one cycle
FC-16 Simple PLC running|1: Keep final values after running for one 0 OXFC10/0X0C10
mode cycle
2: Repeat after running for one cycle
Ones position: Retentive upon power
failure selection
. 0: Non-retentive upon power failure
FC-17 Slmplg PLC . 1: Retentive upon Eowzr failure 0 0xFC11/0x0C11
retentive selection " .
Tens position: Retentive upon stop
0: Non-retentive upon stop
1: Retentive upon stop
Running time
FC-18 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) 0xFC12/0x0C12
reference 0
Acceleration/
FC-19 Ef;i:e;fet's&“me Oto1 0 | OXFCI3/0x0C13
reference 0
Running time
FC-20 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) 0xFC14/0x0C14
reference 1
Acceleration/
FC-21 Efscﬁfgfg'gi‘ct'me Oto1 0 | OXFCI5/0x0C15
reference 1
Running time
FC-22 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) 0xFC16/0x0C16
reference 2
Acceleration/
FC-23 2?;?;?:3&“”‘6 0tol 0 OXFC17/0x0C17
reference 2
Running time
FC-24 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) | OxFC18/0x0C18
reference 3
Acceleration/
FC-25 Efgiie;fet'sfct'me Oto1l 0 0XFC19/0x0C19
reference 3
Running time
FC-26 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) | OxFC1A/0x0C1A
reference 4
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Pal\:?;n. Param. Name Setting Range Default ComAn;:r;eiztlon
Acceleration/
FC-27 Ef;ilqegfetlsfctlme Otol 0 | OxFCLB/0X0C1B
reference 4
Running time
FC-28 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) | OxFC1C/0x0C1C
reference 5
Acceleration/
FC-29 Efgiie;fs';’[‘ct'me Otol 0 | OXFCID/0x0CID
reference 5
Running time
FC-30 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) | OxFC1E/OxOC1E
reference 6
Acceleration/
FC-31 Ef;i'f;f:;’[‘ct'me Oto1 0 | OXFCIF/OXOCIF
reference 6
Running time
FC-32 |of simple PLC 0.0s (h) to 6500.0s (h) 0.0s(h) 0xFC20/0x0C20
reference 7
Acceleration/
FC-33 Ef;i:e;fet';[‘ct'me Otol 0 OXFC21/0x0C21
reference 7
Time unit of simple |0: s (second)
FC-50 PLC running 1: h (hour) 0 0xFC32/0x0C32
0: Set by FC-00 (Reference 0)
1: Al
2: External operating panel
FC-51 |Reference 0 source |PoteMtometer 0 | OXFC33/0x0C33
4: Pulse reference
5:PID
6: Set by F0-08 (Preset frequency),
modified using terminal UP/DOWN
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No. Param. Name Setting Range Default Address
Group Fd: Communication Parameters
Ones position: Tens position:
Reserved
Modbus
Hundreds
0: 300 bps -
position: Reserved
1: 600 bps
Thousands
2:1200 bps o .
3:2400 bps position: CANlink
Fd-00 |Baud rate ) baud rate 5005 0xFD00/0x0D00
4:4800 bps
0:20 Kbps
5:9600 bps
1: 50 Kbps
6: 19200 bps
2: 75 Kbps
7:38400 bps
3:125 Kbps
8:57600 bps
9: 115200 bps 4:250 Kbps
' P 5: 500 Kbps
0: No check (8-N-2)
1: Even parity check (8-E-1)
Fd-01 x)?it;:s data 2: 0dd parity check (8-0-1) 0 OxFD01/0x0D01
3: No check (8- N-1)
(valid for Modbus)
0: Broadcast address
Fd-02 |Local address 1to 247 1 0xFD02/0x0D02
(valid for Modbus and CANlink)
Fd-03 Z":l‘:;’”s FESPONSE 14 t6.20 ms (valid for Modbus) 2 0xFDO03/0x0D03
Serial port S, .
Fd-04 |communication  |0;0 (invalid); 0.1s to 60.0s (valid for 0 OxFDO04/0x0D04
A Modbus)
timeout
Data transmission |0: Non-standard Modbus protocol
Fd-05 format 1: Standard Modbus protocol ! 0xFD05/0x0D05
The following table describes the difference between the non-standard and standard Modbus
protocols.
Non-standard Modbus Protocol (Fd-05 = 0) Standard Modbus Protocol (Fd-05=1)
ADR 01H ADR 01H
CMD 03H CMD 03H
Byte number high order 00H Byte number 04H
Byte number low order 04H - -
Data FOO2H high order 00H Data FOO2H high order |00H
Data FOO2H low order 00H Data FOO2H low order  |00H
Data FOO3H high order 00H Data FOO3H high order |00H
Data FOO3H high order 01H Data FOO3H low order  |01H
CRC CHK low order 82H CRC CHK low order 3BH
CRC CHK high order CTH CRC CHK high order F3H
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No. Param. Name Setting Range Default Address
Current

Fd-06 |resolution read by (l)gglAA 0 0xFD06/0x0D06
communication T
Software tool 0: Disabled

Fd-07 enabling selection |1: Enabled 0 0xFDO7/0x0D07

Group FE: User-defined Parameters

Fg-op |User-defined F0.00 | OXFEOO/OXOEQO
parameter 0

Fe-gq | User-defined F0.00 | OXFEO1/OXOEO1
parameter 1

FE.p |User-defined F0.00 | OXFE02/0XOE02
parameter 2

Fe-03 |User-defined F0.00 | OXFE03/0x0E03
parameter 3

FE.0q |User-defined F0.00 | OXFE04/OXOEO4
parameter 4

Fg-05 |User-defined F0.00 | OXFE05/0XOE05
parameter 5

FE-0g | User-defined F0.00 | OXFE0G/OXOE06
parameter 6

Fe.g7 |User-defined F0.00 | OXFEQO7/0XOEO7
parameter 7

Fe-og |User-defined F0.00 | OXFEOS/OXOEO8
parameter 8

FE-09 U;f;nf:'eﬁzd F0.00 | OXFE09/0X0E09
B . F0.00 to FP.xx
User-defined

FE-10 A0.00 to Ax.xx FO.00 | OXFEOA/OXOEOA
parameter 10
User-defined U0.00 to U0.xx

FE-11 : FO.00 | OXFEOB/OXOEOB
parameter 11

Fg.1p |User-defined F0.00 | OXFEOC/OXOEOC
parameter 12

FE-13 | User-defined F0.00 | OXFEOD/OXOEOD
parameter 13

Fg-14 |User-defined F0.00 | OXFEOE/OXOEOE
parameter 14

pe-15 |User-defined F0.00 | OXFEOF/OXOEOF
parameter 15

Fe-16 |User-defined F0.00 | OXFE10/0XOE10
parameter 16

Fg.17 |User-defined F0.00 | OXFE11/OXOE11
parameter 17

FE-1g | User-defined F0.00 | OXFE12/0x0E12
parameter 18

FE-19 |User-defined F0.00 | OXFE13/0x0E13
parameter 19

FE-go |User-defined F0.00 | OXFE14/0xOE14

parameter 20
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No. Param. Name Setting Range Default Address
FE-21 |USerdefined FO.00 | OXFEL5/0X0ELS
parameter 21
F-gp |User-defined FO.00 | OXFEL6/0X0EL6
parameter 22
F-23 |USerdefined FO.00 | OXFEL7/OX0ELT
parameter 23
F-24 |Userdefined FO.00 | OXFE18/0x0E18
parameter 24
FE-25 |USerdefined FO.00 | OXFEL9/0X0E19
parameter 25
User-defined F0.00 to FP.xx
FE-26 A0.00 to Ax.xx F0.00 OxFE1A/OXOE1A
parameter 26
User-defined U0.00 to U0.xx
FE-27 F0.00 O0xFE1B/0x0E1B
parameter 27
FE-gg |USerdefined FO.00 | OXFEIC/OX0ELC
parameter 28
FE-g9 |User-defined FO.00 | OXFELD/OX0ELD
parameter 29
FE-30 |USerdefined FO.00 | OXFELE/OXOELE
parameter 30
Fg31 |Userdefined FO.00 | OXFELF/OXOELF
parameter 31
Group FP: Parameter Management
FP-00 |User password 0to 65535 0 0x1F00
0: No operation
01: Restore factory parameters except
motor parameters
02: Clear records
03: Reserved
Industry macro 04: Back up current user parameters
FPOL i nstruction 05 to 19: Reserved 0 Ox1F01
20: Mechanical moving (conveyor belt)
industry
21: Inertia (fan) industry
22 to 500: Reserved
501: Restore user backup parameters
For details, see "3.2 Industry Macro instructions."
Ones position: Group U display
0: Hidden
- |Parametergroup  1:Displayed
FP-02 display selection | Tens position: Group A display 1 Ox1F02
0: Hidden
1: Displayed
This parameter is used to display or hide the parameters in groups U and A. By default, the
parameters in groups U and A are displayed.
Parameter -
e 0: Can be modified
FP-04 |modification 1: Cannot be modified 0 0x1F04
property
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Group Al: Virtual DI/DO
A1-gp | /P! function 0to59 0 | 0xAL00/0x4100
selection
a1-01 | VD12 function g, 5 0 | 0xAL01/0x4101
selection
A1-0p VP function g0 59 0 | 0xAL02/0x4102
selection
A1-03 | VD4 function 0t059 0 0xA103/0x4103
selection
Al-0q |DISTunction o459 0 | 0xAL04/0x4104
selection
0: Connected to VDOx internally
1: Setting valid or not
. Ones position: VDI1
AL-05 \S/eDt'tfnCt'fosdtzte Tens position: VDI2 00000 | OxA105/0x4105
J Hundreds position: VDI3
Thousands position: VDI4
Ten thousands position: VDI5
0: Disabled
1: Enabled
. Ones position: VDI1
A1-06 i’stllevc:;’; thVD' Tens position: VDI2 00000 | OxA106/0x4106
Hundreds position: VDI3
Thousands position: VDI4
Ten thousands position: VDI5
aLg7 |Functionselection o o 0 OXAL07/0x4107
for Al used as DI
0: Active high
Active state 1: Active low
Al1-10 |[selection for Al Ones position: All 10 0xA10A/0x410A
used as DI Tens position: A2 (Reserved)
Hundreds position: Al3 (Reserved)
. 0: Connected to Dix internally
a1-11 | /POl function 1to 41: See physical DO selection in 0 0XA10B/0x410B
selection
group F5.
. 0: Connected to Dix internally
Al-12 VD02 funct|on 1to 41: See physical DO selection in 0 0xA10C/0x410C
selection
group F5.
. 0: Connected to Dix internally
Al-13 vbo3 funct|on 1to 41: See physical DO selection in 0 0xA10D/0x410D
selection
group F5.
. 0: Connected to Dix internally
Al-14 vbo4 functlon 1to 41: See physical DO selection in 0 OxA10E/0x410E
selection
group F5.
. 0: Connected to Dix internally
AlL-15 |/DO> function 1to 41: See physical DO selection in 0 OXAL0F/0x410F
selection
group F5.
Al-16 |VDO1 output delay 0.0s to 3600.0s 0.0s 0xA110/0x4110
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Al-17 |VDO2 output delay 0.0s to 3600.0s 0.0s 0xA111/0x4111
Al1-18 |VDO3 output delay 0.0s to 3600.0s 0.0s 0xA112/0x4112
Al1-19 |VDO4 output delay 0.0s to 3600.0s 0.0s 0xA113/0x4113
A1-20 |VDO5 output delay 0.0s to 3600.0s 0.0s 0xA114/0x4114
0: Positive logic active; 1: Negative logic
active
. Ones position: VDO1
A1-21 \S’eDISCiS:]"e mode o position: VDO2 00000 | OXA115/0x4115
Hundreds position: VDO3
Thousands position: VDO4
Ten thousands position: VDO5
Group A5: Control Optimization Parameters
DPWM switchover
A5-00 |frequency upper  [0.00 Hz to maximum frequency 12.00 Hz | 0xA500/0x4500
limit

Itis used to determine the wave modulation mode in V/F control of the asynchronous motor. If

the frequency is lower than the value of this parameter, the waveform is 7-segment continuous
modulation. If the frequency is higher than the value of this parameter, the waveform is 5-segment
intermittent modulation.

The 7-segment continuous modulation causes more loss to switches of the AC drive but smaller
current ripple. The 5-segment intermittent modulation causes less loss to switches of the AC drive
but larger current ripple. This may lead to motor running instability at high frequency. Do not
modify this parameter generally.

For details about the loss and temperature rise of the AC drive, see the description of F0-15 (Carrier

frequency).
Dead zone 0: No compensation
A5-02 |compensation j pen: 1 0XA502/0x4502
mode 1: Compensation mode 1

Try to use a different compensation mode only when there is special requirement on the waveform
quality of the output voltage or oscillation occurs on the motor. Generally, this parameter needs no
modification.

A5-03 Random PWM 0: Random PWM invalid 3

depth 1 to 10: Random PWM depth 0xA503/0x4503

This parameter is used to lower the unpleasant motor noise and reduce the electromagnetic
interference.

If this parameter is set to 0, random PWM is invalid. You will obtain different results by adjusting the
random PWM depth.

Fast current limit 0: Disabled 1

AS-04 1: Enabled

0xA504/0x4504

This function can be enabled to minimize the possibility of AC drive overcurrent faults, guaranteeing
uninterrupted running of the AC drive.

However, long-time rapid current limit may overheat the AC drive, which is not allowed. In this case,
the AC drive will report Err40, indicating that the AC drive is overloaded and needs to stop.

Maximum output 100 to 110 103

A5-05 0xA505/0x4505

voltage coefficient
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This parameter indicates the boost capacity of maximum voltage of the AC drive. Increasing the
value of this parameter will improve the maximum loading capacity in the motor flux weakening
area. Be aware that this may lead to an increase in motor current ripple and an increase in motor
heating. Decreasing the value of this parameter will reduce the motor current ripple and motor
heating. Be aware that this will lower the maximum loading capacity in the motor flux weakening
area. Generally, this parameter needs no modification.

Single-
phase:
Undervoltage 200.0V
threshold 140.0Vto 420.0V Three- 0xA506/0x4506
phase:

350.0V

A5-06

This parameter is used to set the voltage upon which the AC drive undervoltage fault Err09 (A09 at
stop) is reported.

Low speed carrier

A5-08 |frequency upper  [0.0to 6.0 kHz 0 0xA508/0x4508
limit
Single-
phase:
A5-09 &ieers‘ﬂltjge 300.0 V t0 820.0V L"rlhorfe\-/ 0xA509/0x4509
phase:
820.0V

This parameter is used to set the voltage upon which the AC drive overvoltage fault is reported.
Note: The default value is the AC drive overvoltage protection upper limit. This parameter is valid
only when the value is lower than the default value. If the value is higher than the default value, the
default value will be used.

Group A6: Al Curve Setting

Jump point

of All input
corresponding
setting

A6-24 -100.0% to +100.0% 0.0% 0xA618/0x4618

Jump amplitude
of Allinput
corresponding
setting

A6-25 0.0% to 100.0% 0.5% 0xA619/0x4619

Jump point

of Al2 input
corresponding
setting

A6-26 -100.0% to +100.0% 0.0% OxA61A/0x461A

Jump amplitude
of Al2 input
corresponding
setting

A6-27 0.0% to 100.0% 0.5% 0xA61B/0x461B

Group A9: Reserved

A9-00 0xA900/0x4900
to |Reserved - - to
A9-29 0xA91D/0x491D
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Param. . Communication
No. Param. Name Setting Range Default Address
Group AA: Vector Control Extension Parameters
AA-05 i]pfjg filterin SVC 15 s to 32.ms 15ms | OXAAO5/0X4A05
Speed feedback
AA-06 mode in SVC mode 0to3 0 0xAA06/0x4A06
Magnetic field
adjustment
AA-07 bandwidth in SVC 0.5Hzt0 8.0 Hz 4.0 Hz 0xAAQ7/0x4A07
mode
Low-speed exciting
AA-08 |current given in 30% to 150% 100 OxAA08/0x4A08
SVC mode
Switchover
AA-09 |frequency under  |2.0 Hzto 100.0 Hz 4.0Hz | OxAA09/0x4A09
open-loop control
Speed fluctuation
an-10 |reduction 0to6 3| OXAADA/OX4AOA
coefficient under
open-loop control
Acceleration/
an-11 |Decelerationtime o ) 4 1000,05 50.05 | OXAAOB/OX4AOB
under open-loop
control
Resistance auto- .
AA-12 |tuning upon 0: Disabled 0 | OXAAOC/OX4AOC
1: Enabled
startup
Stator resistance
auto-tuning Auto-
AA-13 . 0to 65535 tuning | 0XAAOD/0x4A0D
coefficient 1 before
parameter
startup
Stator resistance
auto-tuning Auto-
AA-14 - 0to 65535 tuning | OXAAOE/Ox4A0E
coefficient 2 before
parameter
startup
Stator resistance
auto-tuning Auto-
AA-15 - 0to 65535 tuning OxAAQF/0x4A0F
coefficient 3 before
parameter
startup
Group AC: Al/AO Correction
Ac-op |l measured -10.00V to +10.000 V Factory | 0xac00/0x4C00
voltage 1 corrected
ac-1 M displayed -10.00V to +10.000 V Factory- | aco1/0x4co1
voltage 1 corrected
Ac-02 |l measured -10.00V to +10.000 V Factory” | 0xac02/0x4c02
voltage 2 corrected
ac-o3 M displayed -10.00V to +10.000 V Factory- | Ac03/0x4C03
voltage 2 corrected
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Param. . Communication
No. Param. Name Setting Range Default Address
Factory-
AC-12 |AO target voltage 1 |-10.00 V to +10.000 V 0xACOC/0x4C0C
corrected
Ac-13 |AQ measured -10.00 V to +10.000 V Factory- 1 5,acoD/0x4COD
voltage 1 corrected
Factory-
AC-14 |AO target voltage 2 |-10.00 V to +10.000 V O0xACOE/0x4COE
corrected
Ac-15 |AQ measured -10.00 V to +10.000 V Factory- 1 o ACOF/Ox4COF
voltage 2 corrected
Note: By default, the parameters in groups Al, A5, and AC are not displayed. You can set FP-02
(Parameter display property) to display them.
Group AE: Al/AO Factory-corrected Values
AE-0p AL measured -9.999 V to +4.000 V 2.000V | OXAE00/0X4E00
voltage 1
ae-01 AL sampling -9.999 V to +4.000 V 2.000V | OXAEO1/0x4E01
voltage 1
AE-0 |/IL measured -9.999 V t0 +9.999 V 8.000V | OXAE02/0x4E02
voltage 2
Ag-03 |AlLsampling -9.999V to +9.999 V 8.000V | OXAE03/0x4E03
voltage 2
AE-12 |AOl ideal voltage 1 |0.500 V to 4.000 V 2.000V | OXAEOC/0x4EQC
AE-13 (ACLmeasured 4 54010 4,000V 2.000V | OXAEOD/OX4EQD
voltage 1
AE-14 |AOl ideal voltage 2 |6.000 Vt0 9.999 V 8.000V | OXAEOE/Ox4EQE
AE-15 (AOLmeasured o 5016 9,999y 8.000V | OXAEOF/OX4EQF
voltage 2
Group UO: Monitoring Parameters
Param. Param. Name Communication | Param. Param. Name Communication
No. ’ Address No. ) Address
U0-00 Running frequency 0x7000 U0-25 Current power-on time 0x7019
(Hz) (min)
U0-01 Frequency reference 0X7001 U0-26 Current running time OX701A
(Hz) (min)
U0-02 |Bus voltage (V) 0x7002 Uo-27 F:Z')se input frequency 0x701B
U0-03 |Output voltage (V) 0x7003 Uo-2g |COMMunication 0x701C
reference (%)
U0-04 |Output current (A) 0x7004 Uo-30 |Main frequency X OX701E
display (Hz)
U0-05 |Output power (kW) 0x7005 uo-31 Auxiliary frequency ¥ 0xTO1F
display (Hz)
U0-06 |Output torque (%) 0x7006 uo-32 |/lewingany register 0x7020
address value
U0-07 |Dl state 0x7007 U0-35 |Target torque (%) 0x7023
U0-08 |DO state 0x7008 U0-37 |Power factor angle 0x7025
U0-09 |Al voltage (V) 0x7009 Uo-39 |1argetvoltageupon V/IF o 70,
separation (V)
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Group UO: Monitoring Parameters

Param.

Communication

Param.

Communication

No. Param. Name Address No. Param. Name Address
U0-10 Communlc.atlon OxT00A U0-40 OutputvgltageuponV/ 0x7028
protocol display F separation (V)
External operating
U0-11 |panel potentiometer 0x700B U0-41 |Dl state display 0x7029
voltage (V)
U0-12 |Countvalue 0x700C U0-42 |DO state display 0x702A
U0-13 |Length value 0x700D U0-45 |Faultinformation 0x702D
U0-14 |Load speed display 0x700E U0-59 |Reserved 0x703B
U0-15 |PID reference 0x700F U0-60 |Reserved 0x703C
U0-16 |PID feedback 0x7010 U0-61 |AC drive running status 0x703D
U0-17 |PLC stage 0x7011 U0-62 |Current fault 0x703E
Uo-18 (Pkﬂi‘;'”p”tfreq“ency 0x7012 | U0-63 |Reserved OXT03F
Number of slaves in
UO-19 |Feedbackspeed (Hz) |  0x7013 | Up-g4 |Master/stave control 0x7040
(displayed on the
master)
Uo-20 |Remainingrunning 0x7014 | U0-65 |Torque upper limit (%) 0x7041
time (min)
uo-21 |Alvoltage before 0x7015 | U0-69 |Motor frequency (H2) 0x7045
correction
pane porentomeer Communication-
uo-22 PeneP 0x7016 | UO-T1 |specific currentdisplay | 0x7047
voltage before )
correction
U0-24 [Motor speed (rpm) 0x7018 U0-78 |Linear speed 0x704E

3.2 Industry Macro Instructions

For the MD200 AC drive, the industry macro instruction parameters can be set for
realizing optimal settings in industry applications.

FP-01 (Industry macro) is used to correlate the parameter settings with the industry
applications. After it is set, optimal settings will be adopted for related parameters
automatically.

Mechanical moving (conveyor belt) industry: Used for applications requiring multi-
speed, short starting time, and smooth acceleration/deceleration (FP-01 = 20).

Inertia (fan) industry: Used for applications requiring analog control and prohibiting
reverse running (FP-01=21).

The following figure shows the settings for enabling the industry macro mode.
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The following figure shows the settings for disabling the industry macro mode.

F
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@ Press this button EN@
for multiple times.

IENEE} JENTE
ENTE
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The following table lists the industry macro parameters and optimal settings.
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Industry Macro

. Related Parameter Optimal Value
Instruction
F0-02 Command source selection 1: Terminal I/O control
F0-03 Mam frequency source X 6: Multi-reference
selection
F0-08 Preset frequency 50 Hz
F0-10 Maximum frequency 50 Hz
FO-17 Acceleration time 3.0s
FO-18 Deceleration time 3.0s
FP-01= .20 . F3-18 Current limit level 150%
Mechanical moving  ie354°C 1 rrent limit gain 20
.(conveyor belt) F4-01 DI2 function selection 2
industry F4-02 DI3 function selection 12
F4-03 DI4 function selection 13

Used for applications

. . F4-10 DI filter time 0.100s
requiring multi-

speed, short starting F6-07 Acceleration/Deceleration 2: Dynamic S-curve
time e;nd smooth mode acceleration/deceleration
acceleration/ F6-11 DC injection braking start 0.5 Hz
deceleration. I:rgqllge;;y " DC imection braki
- utdown injection braking 50%
current
F6-14 Shutdown DC injection braking 1s
active time
FC-00 Reference 0 10%
FC-01 Reference 1 100%
FC-02 Reference 2 75%
FC-03 Reference 3 10%
F0-02 Command source selection 1: Terminal I/O control
F0-03 Main frequency source X
. 2: Al
selection
_ F0-08 Preset frequency 50 Hz
::P'Ot% - ?l indust FO-10 Maximum frequency 50Hz
nertia (fan) industry FO-15 Carrier frequency 6.0 kHz
I F3-00 V/f curve setting 0: Linear V/f
:Jese:ilficr)]r a;)npa:llgatlons F3-18 Current limit level 150%
co?wtrol agnd & F3-20 Current limit gain 20
. - art mode : Flying star
prohibiting reverse F6-00 Start mod L: Flying start
running F8-13 Reverse run control 1: Disabled
F9-09 Fault auto reset times 3
F9-11 Auto fault reset interval 1.0s

F9-59 Power dip ride-through

; : 1: Decelerate
function selection

3.3 Communication Addresses

The MD200 series AC drive provides the RS232/RS485 communication interface and
supports the Modbus communication protocol. Using a PC or PLC, you can implement
centralized control by setting AC drive running commands, modifying or reading
parameters, and reading AC drive working status and faults.
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Note: The communication addresses of the AC drive parameters (such as parameters
in groups F, A, and U) are listed at the last column in the parameter table. The
communication addresses described in this section are communication addresses of
special control words and status words.

The communication address definitions for the stop/run parameters are as follows.

P::ja drrr1eestser Parameter Description P::ja drrr1eestser Parameter Description

1000 (C‘l’gz)rg(;‘:o'cfltg%%g%r:gfjal) 1011 PID feedback

1001 Running frequency 1012 PLC process

1002 Bus voltage 1013 E:lzs;e input frequency (unit: 0.01

1003 Output voltage 1014 Feedback speed (unit: 0.01 Hz)

1004 Output current 1015 Remaining running time

1005 Output power 1016 Al voltage before correction
External operating panel

1006 Output torque 1017 potentiometer voltage before
correction

1007 Running speed 1018 Reserved

1008 Dl input indication 1019 Motor speed

1009 DO output indication 101A Current power-on time

100A Al voltage 101B Current running time

100B Reserved 101C Pulse input frequency (unit: 1 Hz)

100C Ezttzr:tai(l)ompeizt\i/r;%tgggel 101D Communication setting

100D Counting value input 101E Reserved

100E Length value input 101F Main frequency X display

100F Load speed 1020 Auxiliary frequency Y display

1010 PID reference

€@ The communication reference is the percentage of the relative value. For example,
\caution +10000 and -10000 correspond to +100.00% and -100.00%, respectively.
@ Forfrequency dimension data, this percentage is a percentage of relative maximum
frequency (F0-10).
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Communication

Type Address Read/Write Range
0001: Forward 0004: Reverse 0006: Decelerate to
Control running jogging stop
command input 2000 0002: Reverse 0005: Coast to stop | 0007: Fault reset
o running
(write-only) 0003: Forward
jogging
State reading 0001: Forward 0002: Reverse .
(read-only) 3000 running running 0003: Stop
Parameter
locking 1F00 *****(1f 8888H is returned, the password check is passed.)
password check
BITO: (Reserved) BIT4: (Reserved) BIT7:VDO3
DO control BIT1: (Reserved) BIT5: VDO1 BIT8: VDO4
(write-only) 2001 BIT2: RELAY1 BIT6: VDO2 BIT9: VDO5
Y output control
BIT3: (Reserved)
?Vsrﬁce’”x;) 2002 0 to TFFF indicate 0% to 100% .
0000: No fault
0001: Reserved
0002: Overcurrent 000D: Output 001A: Running time
: . phase loss
during acceleration 000E: IGBT reached
0003: Overcurrent ) 001B: User-defined
during overheat fault 1
deceleration 88(1)5 External fault 001C: User-defined
0004: Overcurrent Com;nunication fault 2
at constant speed 001D: Power-on
abnormal .
0005: Overvoltage time reached
- > 0011: Reserved
during acceleration 0012: Current 001E: Load loss
. 0006: Overvoltage " 001F: PID feedback
AC drive fault - detection fault - .
8000 during lost during running

description

deceleration
0007: Overvoltage
at constant speed
0008: Pre-charge
resistor overload
0009: Undervoltage
000A: AC drive
overload

000B: Motor
overload

000C: Input phase
loss

0013: Motor auto-
tuning fault
0014: Reserved
0015: Parameter
read/write
abnormal

0016: Reserved
0017: Motor short
circuit to ground
0018: Reserved
0019: Reserved

0028: Fast current
limit timeout
0029: Reserved
002A: Reserved
002B: Reserved
002D: Reserved
0033: Reserved
0037: Slave
faultin speed
synchronization
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Tvpe Communication
yp Address

Communication
fault information
description data
(fault code)

8001H

Read/Write Range
0006: Parameter

0000: No fault 2?2)3; CRC check modification
9001: Password 0004: Invalid invalid
incorrect address 0007: System
0002: Command 0005: Invalid locked
code incorrect araheter 0008: Under

P EEPROM operation

When Fd-05 (Data transmission format) is set to 1 (Standard Modbus protocol), the
relationships between the standard protocol error codes and current error codes are as

below.

Standard Protocol Error Code

Corresponding Current Error Code

01: Command code incorrect

0002: Command code incorrect

02: Address incorrect

0004: Invalid address

03: Data error

0005: Invalid parameter; 0001: Password incorrect

04: Command cannot be processed

0006: Parameter modification invalid; 0007: System locked
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4 Troubleshooting

4 Troubleshooting

4.1 Fault Codes and Solutions

The AC drive has almost 25 pieces of alarm information and protective functions. If a
fault occurs, the AC drive stops output, the contact of the fault relay works, and the fault
code is displayed on the operating panel. Before seeking help, you can find the possible
causes and rectify the fault according to the instructions in this chapter. If the fault
cannot be rectified, contact the agent or Inovance for technical support. The following
table describes the faults and solutions.

Fault Name

Fault
Code

Possible Cause

Solution

Overcurrent during
acceleration

Err02

1. The output circuit of the

AC drive is grounded or short
circuited.

2. The acceleration time is too
short.

3. The customized torque boost
or V/f curve is not appropriate.

4. The voltage is too low.

5. The motor is started while
rotating.

6. A sudden load is applied during
acceleration.

7. The AC drive power class is too
low.

8. The resistance of the braking
resistor is too low or the braking
resistor is short circuited.

9. The motor is short-circuited to
ground.

1. Eliminate external faults.

2. Increase the acceleration time.
3. Adjust the customized torque
boost or V/f curve.

4. Adjust the voltage to the
normal range.

5. Enable the flying start function
or start the motor after it stops.
6. Remove the added load.

7. Select an AC drive of higher
power class.

8. Replace the braking resistor.

9. Replace the cable or motor.

Overcurrent during
deceleration

Err03

1. The output circuit of the

AC drive is grounded or short
circuited.

2. The deceleration time is too
short.

3. The voltage is too low.

4. A'sudden load is applied during
deceleration.

5. A braking resistor is not
installed.

6. The resistance of the braking
resistor is too low or the braking
resistor is short circuited.

7. The motor is short-circuited to
ground.

1. Eliminate external faults.

2. Increase the deceleration time.
3. Adjust the voltage to the
normal range.

4. Remove the added load.

5. Install a braking resistor.

6. Replace the braking resistor.

7. Replace the cable or motor.
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Fault Name Fault Possible Cause Solution
Code
1. The output circuit of the
AC drive is grounded or short
circuited. . 1. Eliminate external faults.
2. The voltage is too low. .
. - .| 2. Adjust the voltage to the
3. Asudden load is applied during
running normal range.
Overcurrent at PR . 3. Remove the added load.
Err04 | 4. The A . .
constant speed o low e AC drive power class is too 4. Select an AC drive of higher
. . . power class.
> The rg5|stance of the braqug 5. Replace the braking resistor.
resistor is too low or the braking
. . - 6. Replace the cable or motor.
resistor is short circuited.
6. The motor is short-circuited to
ground.
1. The input voltage is too high. .
2. An external force drives the 1. Adjust the voltage to the
motor during acceleration normal range.
Overvoltage during LT 2. Cancel the external force or
) Err05 | 3. The acceleration time is too : . )
acceleration short install a braking resistor.
Lo . . 3. Increase the acceleration time.
4. A braking resistor is not - )
. 4. Install a braking resistor.
installed.
1. The input voltage is too high. .
2. An external force drives the 1. Adjust the voltage to the
motor during deceleration normal range.
Overvoltage during T 2. Cancel the external force or
. Err06 | 3. The deceleration time is too : . )
deceleration short install a braking resistor.
Lo . . 3. Increase the deceleration time.
4. A braking resistor is not . .
. 4. Install a braking resistor.
installed.
. . . 1. Adj h h
1. The input voltage is too high. djust the voltage to the
Overvoltage at - normal range.
Err07 | 2. An external force drives the
constant speed ) ; 2. Cancel the external force or
motor during running. : . )
install a braking resistor.
Control power fault | Err08 1. The input voltage is not within | 1. Adjust the input voltage to the
the allowable range. normal range.
1. An instantaneous power failure
occurs. 1. Reset the fault.
2. The ACdrive's input voltage is | 2. Adjust the voltage to the
not within the allowable range. normal range.
Undervoltage Err09 | 3. The bus voltage is abnormal. 3. Contact the agent or Inovance.

4. The rectifier bridge and pre-
charge resistor are faulty.

5. The driver board is faulty.

6. The control board is faulty.

4. Contact the agent or Inovance.
5. Contact the agent or Inovance.
6. Contact the agent or Inovance.

-69-



-70 -
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Fault Name Fault Possible Cause Solution
Code
1. The load is too heavy or locked- 1. Reduce the load and 'check
the motor and mechanical
. rotor occurs on the motor. L
AC drive overload Errl0 ; . conditions.
2. The AC drive power class is too .
2. Replace the AC drive by one
low. s
with higher power class.
1. F9-01 (Motor overload 1. Set FQ_Ol (Motor overload
rotection gain) is set incorrectly. protection gain) properly.
P > . | 2. Reduce the load and check
2. The load is too heavy or locked- .
Motor overload Errll the motor and mechanical
rotor occurs on the motor. L
3. The AC drive power class is too conditions.
l(;w 3. Select an AC drive of higher
’ power class.
1. The three-phase power input is
abnormal. .
2. The driver board is faulty. 1. Eliminate external faults.
- Lo 2. Contact the agent or Inovance.
Input phase loss Errl2 | 3. The surge protection device is
3. Contact the agent or Inovance.
abnormal. 4. Contact the agent or Inovance
4. The main control board is ' g ’
faulty.
L The cable connect.mg the AC 1. Eliminate external faults.
drive and the motor is faulty.
2. Check whether the motor
2. The three-phase outputs of the T
: three-phase winding is normal
Output phase loss | Errl3 | AC drive are unbalanced when -
. ) and eliminate the fault.
the motor is running.
; : 3. Contact the agent or Inovance.
3. The driver board is faulty. 4. Contact the agent or Inovance
4.The IGBT is faulty. : & :
1. Thg ambient temperature is 1. Reduce the ambient
too high. temperature
2. The air filter is blocked. ) ClFe)zan the éirfilter
IGBT overheat Errl4 | 3. The fan is damaged. ’ :
- . 3. Replace the AC drive.
4. The thermistor of the IGBT is .
4. Replace the AC drive.
damaged. 5. Replace the AC drive
5. The inverter module is faulty. -Rep '
1. An external fault signal is input
External device Errl5 through the DI. 1. Reset the fault.
fault 2. An external fault signal is input | 2. Reset the fault.
through the virtual I/0.
1. The host controller is 1. Check wiring of the host
abnormal.
2. The communication cable is controller.
Communication : 2. Check the communication
Errl6 | faulty. .
fault . cabling.
3. The communication .
. 3. Set communication parameters
parameters in group Fd are set in eroun Fd properl
incorrectly. group Fd property.
Current detection Err18 | The driver board is abnormal. Replace the AC drive.

fault
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Fault Name (F:?;(le; Possible Cause Solution
1. Set the motor parameters
Motor auto-tunin 1. The motor parameters are not | according to the nameplate
fault & | Ermo set according to the nameplate. | properly.
2. The auto-tuning times out. 2. Check the cables connecting
the AC drive and the motor.
F;TOM read-write Err21 | The EEPROM chip is damaged. Replace the AC drive.
1. The motor is short-circuited to
- ground.
S:‘;J;g'rcu't to Err23 | 2. The upper IGBT of the AC drive ; Ezptzzz EEE :\ib(;eri\c/’; motor.
§ is damaged, which needs to be -Rep '
determined by skilled personnel.
fjrﬁﬁmui?&vee Err26 1. The accumulative running time | 1. Clear the record by parameter
reachei reaches the set value. initialization.
1. The signal of user-defined fault
. lisinput through the DI. 1. Reset the fault.
User-defined fault 1| Err27 2. The signal of user-defined fault | 2. Reset the fault.
lisinput through the virtual I/0.
1. The signal of user-defined fault
. 2isinput through the DI. 1. Reset the fault.
User-defined fault 2| Err28 2. The signal of user-defined fault | 2. Reset the fault.
2 is input through the virtual 1/0.
Agwg.l:)lr?ttlivrﬁe Err29 The accumulative power-on time | Clear the record by parameter
feached reaches the set value. initialization.
Check whether the load is
The operation current of the AC disconnected or ensure that F9-
] 64 (Load loss detection level)
Load loss Err30 | drive is lower than F9-64 (Load B
loss detection level) and F9-65 (Load loss detection
’ time) are set based on the actual
conditions.
PID feedback loss The PID feedback is lower than Check the PID feedback signal or
during runnin Err31 |the value of FA-26 (Detection level | set FA-26 (Detection level of PID
& & of PID feedback loss). feedback loss) correctly.
1. The load is too heavy or locked- 1. Reduce the load and .check
the motor and mechanical
Pulse-by-pulse rotor occurs on the motor. I,
Errd0 conditions.

current limit fault

2. The AC drive power class is too
low.

2. Select an AC drive of higher
power class.
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Fault Name

Fault
Code

Possible Cause

Solution

Large speed error

Err42

1. Locked-rotor occurs on the
motor.

2. F9-69 (Detection level of speed
error) and F9 -70 (Detection time
of speed error) are set incorrectly.
3. The cable connecting the
output side (UVW) of the AC drive
and the motor is faulty.

1. Check the mechanical
conditions. Check whether motor
auto-tuning is performed and
whether F2-10 (Digital setting of
torque limit in speed control) is
set too low.

2. Set F9-69 (Detection level of
speed error) and F9-70 (Detection
time of speed error) correctly
based on actual conditions.

3. Check the cables connecting
the AC drive and the motor.

Slave fault in speed
synchronization

Err55

When the speed synchronization
function is enabled, Err55 (point-
to-point slave fault) is reported

if the master receives CAN
communication data but fails to
detect the slave.

1. Check the CAN communication
cabling of the slave.

2: Check whether the CAN
communication of the slave is
normal.

4.2 Symptoms and Solutions

The following symptoms may occur during use of the AC drive. When these symptoms
occur, perform simple analysis based on the following table.

upon power-on.

board are damaged.

The motor or the motor cable is
short circuited to the ground.
The mains voltage is too low.

No. Fault Symptom Possible Cause Solution
There is no power supply to the AC
1 Thereis no display drive or the power input to the AC | Check the power supply.
upon power-on. drive is too low. Replace the AC drive.
The AC drive is damaged.
The cable connecting the driver
board and the control board is in
poor contact. Re-connect the 4-core and 28-
5 "HC" is displayed Related components on the control | core cables.

Contact the agent or
Inovance.

Errl4 (IGBT

frequently.

3 overheat) is detected

The carrier frequency is set too
high.

air filter is blocked.
Components (thermocouple or
others) inside the AC drive are
damaged.

The cooling fan is damaged, or the

Reduce F0-15 (Carrier
frequency).

Replace the cooling fan and
clean the air filter.

Contact the agent or
Inovance.
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No. Fault Symptom Possible Cause Solution
Check that cabling between
The cabling between the AC drive | the AC drive and the motor is
The motor does not | and the motor is abnormal. normal.
4 rotate after the AC The motor parameters in group F1 | Replace the motor or rectify
drive runs. are setincorrectly. mechanical faults.
The driver board is faulty. Check and set the motor
parameters again.
Check and reset the
The related parameters are set parameters in group F4 again.
5 DI terminals are incorrectly. Re-connect the external signal
disabled. The external signal is incorrect. cable.
The control board is faulty. Contact the agent or
Inovance.
. The motor parameters in group F1 Set the motor parameters
The AC drive B properly.
detects overcurrent | 1< set mcorrgctly. N Set proper acceleration/
6 The acceleration/deceleration time

and overvoltage
frequently.

isimproper.
The load fluctuates.

deceleration time.
Contact the agent or
Inovance.
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5 Technical Data and Model Selection

5.1 Overall Dimensions

The following figure shows the overall dimensions of the MD200 series AC drive.

< W - < >
- D
. 1 Tk :
|
C®9
GO
© @
Q0000 D
v
T T ¥

. . Mounting Hole .
Overall Dimensions (mm) Srnernstons () Ig/lizl;ﬂlnettlzrg(:lor;e) Weight (kg)
H1 H W D A B
180 160 75 145 55 170 5.0 1.1
5.2 Technical Data

5.2.1 Rated Data
Table 5-1 AC drive models and technical data (single phase 220V to 240 V)

Output

Item Specification
MD200SXX(B)(-NC) 0.4 0.75 1.5 2.2
Applicable motor capacity (kW) 0.4 0.75 15 2.2

Rated output current (A) 2.5 4.6 8.0 11.0
Output voltage Three phase 0 to 240 VAC

Maximum output
frequency

500 Hz (editable through a parameter)

Carrier Frequency

0.8 kHz to 8.0 kHz (automatically adjusted according to the
load characteristics)

Overload capacity

150% for 60s with rated current
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Item Specification
Rated input current (A) 6.5 11.0 18.0 27.0
Rated voltage and Single-phase 200 V to 240 V, 50/60 Hz
frequency
Power AHOWEd. voltage -15% to +10%; actual allowed range: 170 VAC to 264 VAC
supply fluctuation
Allowed.frequency 4505
fluctuation
Power capacity (kVA) 1.7 3.0 4.8 7.1
Thermal power
;he-rmal consumption (W) 17.800 34.170 64.800 95.390
18N Tair flow (CFM) 105 105 150 150
Overvoltage category ovcln
Pollution degree PD2
IP rating 1P20
Weight (kg) 13

Table 5-2 AC drive models and technical data (three phase 380V to 480 V)

Item Specification
MD200TXX(B)(-NC) 0.4 0.75 1.5 2.2 3.7
Applicable motor capacity (kW) 0.4 0.75 1.5 2.2 3.7
Rated Output Current (A) 1.8 34 4.8 5.5 9.5

Output voltage

Three phase 0 to 480 VAC

Maximum output

Output |frequency

500 Hz (editable through a parameter)

Carrier frequency

0.8 kHz to 8.0 kHz (automatically adjusted according to the load
characteristics)

Overload capacity

150% for 60s with rated current

Rated input current (A) 26 | 45 | 55 | 65 11.0
Rated voltage and Three-phase 380 VAC to 480 VAC, 50/60 Hz
frequency
Power Allowed~voltage -15% to +10%; actual allowed range: 323 VAC to 528 VAC
supply |fluctuation
Allowed.frequency +5%; actual allowed range: 47.5 Hz to 63 Hz
fluctuation
Power capacity (kVA) 1.0 1.5 3.0 4.0 5.9
Thermal power
‘ghe'rmal consumption (kW) 17.540 24.980 44.930 58.580 108.910
€518 air flow (CFM) 105 105 15.0 15.0 15.0
Overvoltage category ovcli
Pollution degree PD2
IP rating 1P20
Weight (kg) 14
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5.2.2 Technical Specifications

Standard
functions

Item Specification
Maximum V/f control: 0 to 500 Hz
frequency SVC: 0to 500 Hz (only for three phase)
Carrier 0.8 kHz to 12 kHz
The carrier frequency is automatically adjusted based on the
frequency S
load characteristics.
Input frequency | Digital setting: 0.01 Hz; Analog setting: maximum frequency x
resolution 0.025%

Control mode

V/f control
SVC (only for three phase)

Overload
capacity

60s for 150% with the rated current, 2s for 180% with the rated
current

Torque boost

Automatic boost; Customized boost 0.1 % to 30.0 %

V/fcurve

Linear V/f curve
Multi-point V/f curve

Acceleration/
Deceleration

Linear acceleration/deceleration or dynamic S-curve with two
groups of acceleration/deceleration time in the range of 0.0 to

regulation (AVR)

curve 6500.0s
L DC injection braking frequency: 0.00 Hz to 10.00 Hz
E;L?Jned'on DC injection braking active time: 0.0s to 100.0s
& Current level of DC injection braking: 0% to 100%

Jog control Frequency range of jog running: 0.00 to 50.00 Hz

& Acceleration/Deceleration time of jog running: 0.0s to 6500.0s
?/Lljl:]l:;geed Up to 8 preset speeds can be selected through control terminals.
Built-in PID The system implements the proportional-integral-derivative

(PID) function in the closed-loop control.

Automatic Keeps constant output voltage automatically when the mains
voltage

voltage changes.

Overvoltage/
Overcurrent stall
control

The system limits the output current and voltage automatically
during operation to prevent frequent or excessive trips.

Fast current limit

The function helps to avoid frequent overcurrent faults.

Power dip ride-
through

The load feedback energy compensates for any voltage
reduction, allowing the AC drive to continue operating for a short
period during power dips. The RUN indicator on the operating
panel blinks after power dip ride-through is enabled.

Timing control

Time range: 0.0 to 6500.0 min

Communication
bus

Two field buses are supported, including RS485 and CANlink.
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Item Specification
Operating panel setting
Command Control terminal setting
source Serial communication setting. You can perform switchover
between these sources in various ways.
Five frequency sources:
Frequency Digital setting, analog voltage setting, analog current setting,
source pulse setting (DI4), and communication setting. You can perform
switchover between these sources in various ways.
Auxiliary Five auxiliary frequency sources are provided for fine tuning of
; frequency source | the auxiliary frequency and main & auxiliary calculation.
Running Four DI terminals, one of which supports up to 20 kHz high-speed
Input terminals | pulse input
One Al terminal that supports 0 to 10 V/0 to 20 mA input
. One relay output terminal
Output terminals One AO terminal that supports 0 to 10 V voltage output
One DI/DO terminal. The DI or DO function is selected by using
1/0 terminals the DIP switch. See Figure 2-2 for details. The DO common
terminal is COM.
Communication | One RS-485 communication terminal. Customized CANlink
terminal communication is supported.
LED display Shows parameters.
. Key locklr?g Keys on the control panel can be locked partially or electronically
Operating and function . -
B to prevent accidental operation.
panel & selection
display Motor short-circuit detection upon power-on, input/output
(format)

Protections

phase loss protection, overcurrent protection, overvoltage
protection, undervoltage protection, overheat protection, and
overload protection

Operating Free from direct sunlight, dust, corrosive gas, combustible gas,
location oil mist, vapor, drip, or salt indoor
Maximum altitude: 3000 m. In places where the altitude exceeds
Altitude 1000 m and the cooling effect deteriorates due to the thin air, the
AC drive needs to be derated by 1% for per 100 m increase.
Ambient o o . S o o
Environment | temperature -10°C to +50°C (derating required in the range of 40°C to 50°C)
Humidity Less than 95% RH, non-condensing
Vibration Lower than 5.9m/s’ (0.6g)
Storage -20°C to +60°C
temperature
IP rating P20
Mains Applicable mains | TN or TT
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5.3 Selection of Electrical Peripherals

Recommended
o Torque Input Fuse
o Recommended |Recommended| Recommended of  |Recommended Bussmann

AC Drive Model Contactor Main Circuit | Main Circuit Lug| Torque | Control Circuit | (Compliant with

(MCCB) (A) Cable (mm?) Model Driver | Cable (mm?) | UL Certification)

®) (N-m) Rated | Model

Current
Single-phase power supply: 220V

MD200S0.4(B)

(NO) 10 9 0.75 TVS1.25-4S 0.87 0.5 12 JKS-12
MD200S0.75(B)

(NO) 16 12 15 TVS1.25-4S 0.87 0.5 20 JKS-20
MD200S1.5(B)

(NC) 32 25 2.5 TVS2.0-4S 0.87 0.5 35 JKS-32
MD200S2.2(B)

(NC) 40 32 4.0 TVS3.5-4S 0.87 0.5 50 JKS-50

Three-phase power supply: 380 V

MD200T0.4B(-NC) 6 9 0.75 TVS1.25-4S 0.87 0.5 5 KTK-5

MD200T0.75B(-NC) 10 9 0.75 TVS1.25-4S 0.87 0.5 8 KTK-8

MD200T1.5B(-NC) 10 9 0.75 TVS1.25-4S 0.87 0.5 10 KTK-10

MD200T2.2B(-NC) 10 9 0.75 TVS1.25-4S 0.87 0.5 12 KTK-12

MD200T3.7B(-NC) 16 12 1.5 TVS1.25-4S 0.87 0.5 20 KTK-20

5.4 Selection of the EMC Filter
5.4.1 Internal (Built-in) EMC Filter

Single-phase models with standard built-in C3 EMC filters as standard, are able to meet
the EN61800-3 category C3 emission limits, in order to comply with the requirements of

CE certification.

5.4.2 External Filter

B Optional external filter single-phase models

By using external EMC filters, single-phase models are able to meet the EN61800-
3 category C2 emission limits, in order to comply with the requirements of CE
certification.

@ Keep the connection cable between the filter and the drive as short as possible
(shorter than 30 cm). Ensure that the EMC filter and the AC drive are connected to
the same grounding surface. The output ground terminal of the EMC filter must be
connected to the input grounding terminal of the AC drive. The EMC filter must be
reliably grounded to ensure the filter effect.

&Caution
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AC Drive Model quer Input Current | Recommended Filter Recommenqed Filter
Capacity (kVA) (A) Model (Schaffner) Model (Jianli)
Single-phase power supply: 220V, 50/60 Hz; Range: -15% to +10%
MD200S0.4(B)(-NC) 1.7 6.5 FN 2090-8-06 DL-10TH3
MD200S0.75(B)(-NC) 3.0 11.0 FN 2090-12-06 DL-20TH1
MD200S1.5(B)(-NC) 4.8 18.0 FN 2090-20-08 DL-20TH1
MD200S2.2(B)(-NC) 7.1 27.0 FN 2090-30-08 DL-30TH1

1) Appearance

2) Mounting dimensions

B Dimensions of the Schaffner series filters

%

Schaffner series filter

’2@6

Jianli series filter

Outline drawings of FN 2090-8-06 and FN 2090-12-06:

A |
F H
D ‘—“
\\ T
i g |0
B| E G|
i e
‘ M T
L
Reactor Model | A B C D|E F G H | J K M N
FN 2090-8-06 |113.5|57.5|45.4 |94 |56| 103 | 25 |12.4|32.4|155| 44 |6|0.9 |63 X 0.8
FN 12/6/2090 |113.5|57.5|45.4| 94 |56 | 103 | 25 |12.4|324|155| 44 |6|0.9|6.3X0.8
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Reactor Model | A B C |D|E| F G H | J K |[L|l M N

FN 2090-20-08 | 113.5|57.5 454 | 94 |56 | 103 | 25 [12.4|32.4|155| 44 |6 0.9 M4

FN 2090-30-08 | 113.5|57.5 454 | 94 |56 | 103 | 25 [12.4|32.4|155| 44 |6 0.9 M4

B Dimensions of Jianli series filters

Outline drawings of DL-10TH3:
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B Optional external filter for three-phase models.

Three-phase models with optional external EMC filters are able to meet the EN61800-
3 category C3 emission limits, in order to comply with the requirements of CE
certification.
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@ Keep the connection cable between the filter and the drive as short as possible
) (shorter than 30 cm). Ensure that the EMC filter and the AC drive are connected to
ACautlon . . o
the same grounding surface. The output ground terminal of the EMC filter must be
connected to the input grounding terminal of the AC drive. The EMC filter must be
reliably grounded to ensure the filter effect.

. Power Capacity Recommended Filter Rec.ommended
AC Drive Model (KVA) Input Current (A) Model (Schaffner) F|lter quel
(Jianli)
Three-phase power supply: 380V, 50/60 Hz; Range: -15% to +10%

MD200T0.4B(-NC) 1.0 2.6 FN3258-7-45 DL-5EBK5
MD200T0.75B(-NC) 1.5 4.5 FN3258-7-45 DL-5EBK5
MD200T1.5B(-NC) 3.0 5.5 FN3258-7-45 DL-10EBK5
MD200T72.2B(-NC) 4.0 6.5 FN3258-7-45 DL-10EBK5
MD200T3.7B(-NC) 59 11.0 FN3258-16-45 DL-16EBK5

3) Appearance

Schaffner series filter Jianli series filter
4) Mounting dimensions
B Dimensions of the Schaffner series filters

D |

©
]

Reactor Model (A)

FN3258-7-45 190 70 | 160 | 180 | 20 | 4.5 1 22 | M5 | 20 | 295

[0} I |«
slsle| atr 50
m
K
w

FN3258-16-45 250 70 | 220 | 235 | 25 | 54 1 22 | M5 225295
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B Dimensions of Jianli series filters
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Reactor \ w gl cIp|E|F|G|H| 1| J|K|M|IN|[P| L
Model
DL-5EBK5
DL-10EBK5 | 184 | 160|202 | 42 | 60 | 86 | 18 | 58 | M4 | 38 | - | - | - | M4 [6.9x9.4
DL-16EBK5

5.5 Selection of the AC Input Reactor

An AC reactor must be connected to the input side of the AC drive in series to reduce the
current harmonics.

For the single-phase models, the inductance of the AC reactor must be higher than 8
mH to meet requirements of IEC 61000-3-12.

For the three-phase models, the inductance of the AC reactor must be higher than 5 mH
to meet requirements of IEC 61000-3-12.

5.6 Selection of the dv/dt Output Reactor

When the motor output cable is longer than 100 m, reflected voltage is generated on
the motor by the rising edge of the AC drive output pulse wave since the characteristic
impedance of the motor does not match with that of the cable. The reflected voltage

is added on the high voltage square wave pulse, bringing impact on the stator winding
insulation. High-frequency harmonics brings greater heat loss and continuous impact
of partial discharge pulses, causing quick motor failure under PWM pulse voltage.
Therefore, when the motor cable is longer than 100 m, a dv/dt reactor must be installed
on the output side.
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1) Recommended output reactor models
o | G Recommended G R Applicable Cable
AC Drive Model Capacity | Current RO Inductance Ler}gth Al
(KVA) (A) Reactor Model (mH) Installing the dv/dt
(Schaffner) Reactor (m)
Single-phase power supply: 220V, 50/60 Hz; Range: -15% to +10%
MD200S0.4(B)(-NC) 1.7 2.6 RWK 305-4-KL 1.47 150
MD200S0.75(B)(-NC) 3.0 4.6 RWK 305-7.8-KL 0.754 150
MD200S1.5(B)(-NC) 4.8 8.0 RWK 305-10-KL 0.588 150
MD200S2.2(B)(-NC) 7.1 11.0 RWK 305-14-KL 0.42 150
Three-phase power supply: 380V, 50/60 Hz; Range: -15% to +10%
MD200T0.4B(-NC) 1.0 1.8 RWK 305-7.8-KL 0.754 150
MD200T0.75B(-NC) 1.5 3.4 RWK 305-7.8-KL 0.754 150
MD200T1.5B(-NC) 3.0 4.8 RWK 305-7.8-KL 0.754 150
MD200T72.2B(-NC) 4.0 5.5 RWK 305-7.8-KL 0.754 150
MD200T3.7B(-NC) 5.9 9.5 RWK 305-14-KL 0.42 150
2) Mounting dimensions of the dv/dt output reactor
G
:m 4
O+
C
E— K
“f" >
) A g B
Reactor Model (A) B C D E F G
RWK 305-4-KL 100 Max. 60 Max. 115 56 34 48 X9 2.5 mm’
RWK 305-7.8-KL 100 Max. 60 Max. 115 56 34 48 X9 2.5 mm’
RWK 305-10-KL 100 Max. 70 Max. 115 56 43 48 X9 2.5 mm?
RWK 305-14-KL 125 Max. 70 Max. 135 100 45 5X8 2.5mm?’
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5.7 Selection of Cables and Tightening Torque

Model Terminal Recommended UL Screw Tightening
Symbol Cable (AWG) Torque (N-m)
Single-phase power supply: 220V, 50/60 Hz; Range: -15% to +10%
L1, L2 0.75
MD20050.4(B)(-NC) u,v,w 0.75
® 0.75
L1, L2 15
MD200S0.75(B)(-NC) u,v,w 0.75
® 0.75
L1,L2 2.5 M 12
MD200S1.5(B)(-NC) u,v,w 1.5
® 15
L1, L2 4.0
MD20052.2(B)(-NC) U,V, W 2.5
® 25
Three-phase power supply: 380V, 50/60 Hz; Range: -15% to +10%
R,S, T 0.75
MD200T0.4B(-NC) UV, W 0.75
® 0.75
R,S, T 0.75
MD200T0.75B(-NC) U, v, w 0.75
® 0.75
R,S, T 1.5
MD200T1.5B(-NC) U, v, w 0.75 M4 12

® 0.75
R,S, T 2.5
MD200T2.2B(-NC) U,v,w 15
® 15
R,S, T 4.0
MD200T3.7B(-NC) U,V W 2.5
® 25
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5.8 Selection of Optionals

Name Model Function Remarks
MDKES8 External LED operating panel All models
External LCD External LCD operating panel for
Operating Panel MDKE9 parameter copy and display in All models
English/Chinese
External operating MDCAB Length:3m All models
panel cable MDCAB-1.5 Length: 1.5m All models
Guide rail MD200-DGJ1
installation (product code Guide rail installation accessory All models
accessory 01040023)
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