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Please Read This Important Information

Inovance Technology designs and manufactures the MD290 Series of AC Drives for the industrial automation
market and is committed to a policy of continuous product development and improvement.

The product is supplied with the latest version software and the contents of this manual are correct at the
time of printing. If there is any doubt with regards to the software version or the manual contents, please
contact Inovance Technology or the Authorised Distributor.

Inovance Technology accepts no liability for any consequences resulting from negligent or incorrect
installation or parameter adjustment of the AC Drive, including mismatching of the AC Drive with the motor.

The AC Drive is intended as an industrial automation component for professional incorporation into a
complete machine or process system. It is the responsibility of the user or machine builder or installation
contractor or electrical designer/engineer to take all necessary precautions to ensure that the system
complies with current standards, and to provide any devices (including safety components), required to
ensure the overall safety of the equipment and personnel. The AC Drive, under no circumstances, be
considered as a safety device. If in doubt, please contact Inovance Technology or the Authorised Distributor.

Please read this manual before starting work on the AC Drive. Only qualified personnel with relevant training
and experience should be allowed to work on the AC Drive as high voltages (including DC voltage) exists
within the AC Drive, even after power OFF. Strict adherence to this instruction is required to ensure a high
level of safety. If in doubt, please consult with Inovance Technology or the Authorised Distributor.
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Safety Information and Precautions

Safety Information and Precautions

Warnings, Cautions and Notes

& WARNING

A Warning contains information, which is essential for avoiding a safety hazard.

& CAUTION

A Caution contains information, which is necessary for avoiding a risk of damage to the product or
other machine.

Note

A Note contains information which helps to ensure correct operation.

Electrical Safety

Extreme care must be taken at all times when working with the AC Drive or within the area of the AC Drive.
The voltages used in the AC Drive can cause severe electrical shock or burns and is potentially lethal. Only
authorized and qualified personnel should be allowed to work on AC Drives.

Machine/System Design and Safety of Personnel

Machine/system design, installation, commissioning startups and maintenance must be carried out by
personnel who have the necessary training and experience. They must read this safety information and the
contents of this manual. If incorrectly installed, the AC Drive may present a safety hazard.

The AC Drive uses high voltages and currents (including DC), carries a high level of stored electrical energy
in the DC bus capacitors even after power OFF. These high voltages are potentially lethal.

The AC Drive is NOT intended to be used for safety related applications/functions. The electronic “STOP &
START” control circuits within the AC Drive must not be relied upon for the safety of personnel. Such control
circuits do not isolate mains power voltages from the output of the AC Drive. The mains power supply must
be disconnected by an electrical safety isolation device before accessing the internal parts of the AC Drive.

Safety risk assessments of the machine or process system which uses an AC Drive must be undertaken
by the user and or by their systems integrator/designer. In particular the safety assessment/design must
take into consideration the consequences of the AC Drive failing or tripping out during normal operation and
whether this leads to a safe stop position without damaging machine, adjacent equipment and machine
operators/users. This responsibility lies with the user or their machine/process system integrator.

System integrator/designer must ensure the complete system is safe and designed according to the relevant
safety standards. Inovance Technology and Authorized Distributors can provide recommendations related to
the AC drive to ensure long term safe operation.

The installer of the AC Drive is responsible for complying with all relevant regulations for wiring, circuit
fuse protection, earthing, accident prevention and electromagnetic (EMC regulations). In particular fault
discrimination for preventing fire risk and solid earthing practices must be adhered to for electrical safety
(also for good EMC performance). Within the European Union, all machinery in which this product is used
must comply with required directives.



Safety Information and Precautions

Electrical Installation - Safety

Electrical shock risk is always present within an AC Drive including the output cable leading to the motor
terminals. Where dynamic brake resistors are fitted external to the AC Drive, care must be taken with regards
to live contact with the brake resistors, terminals which are at high DC voltage and potentially lethal. Cables
from the AC Drive to the dynamic brake resistors should be double insulated as DC voltages are typically 600
to 700 VDC.

Mains power supply isolation switch should be fitted to the AC Drive. The mains power supply must be
disconnected via the isolation switch before any cover of the AC Drive can be removed or before any
servicing work is undertaken stored charge in the DC bus capacitors of the PWM AC Drive is potentially lethal
after the AC supply has been disconnected. The AC supply must be isolated at least 10 minutes before any
work can be undertaken as the stored charge will have been discharged through the internal bleed resistor
fitted across the DC bus capacitors.

Whenever possible, it is good practice to check DC bus voltage with a VDC meter before accessing the AC
Drive bridge. Where the AC Drive input is connected to the mains supply with a plug and socket, then upon
disconnecting the plug and socket, be aware that the plug pins may be exposed and internally connected to
DC bus capacitors (via the internal bridge rectifier in reversed bias). Wait 10 minutes to allow stored charge
in the DC bus capacitors to be dissipated by the bleed resistors before commencing work on the AC Drive.

Electrical Shock Hazard

Ensure the protective earthing conductor complies with technical standards and local safety regulations.
Because the leakage current exceeds 3.5 mA in all models, IEC 61800-5-1 states that either the power
supply must be automatically disconnected in case of discontinuity of the protective earthing conductor or
a protective earthing conductor with a cross-section of at least 10 mm?® (Cu) or 16 mm?® (Al) must be used.
Failure to comply may result in death or serious injury.

When using an earth leakage circuit breaker, use a residual current operated protective device (RCD) of
type B (breaker which can detect both AC and DC). Leakage current can cause unprotected components to
operate incorrectly. If this is a problem, lower the carrier frequency, replace the components in question with
parts protected against harmonic current, or increase the sensitivity amperage of the leakage breaker to at
least 200 mA per drive.

Factors in determining leakage current:
» Size of the AC drive

» AC drive carrier frequency

* Motor cable type and length

« EMI/RFI filter
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Approvals

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.

Certification Directives Standard
EMC directives 2014/30/EU EN 61800-3

CE LVD directives 2014/35/EU EN 61800-5-1
RoHS directives 2011/65/EU EN 50581

TUV - EN 61800-5-1

- UL508C/UL61800-5-1

UL
C22.2 No.14-13
* The above EMC directives are complied with only when the EMC electric installation
requirements are strictly observed.
Note * Machines and devices used in combination with this drive must also be CE certified and

marked. The integrator who integrates the drive with the CE mark into other devices
has the responsibility of ensuring compliance with CE standards and verifying that
conditions meet European standards.

» The installer of the drive is responsible for complying with all relevant regulations for
wiring, circuit fuse protection, earthing, accident prevention and electromagnetic (EMC
regulations). In particular fault discrimination for preventing fire risk and solid earthing
practices must be adhered to for electrical safety (also for good EMC practice).

» For more information on certification, consult our distributor or sales representative.

Motor Thermal Protection

Motor thermal protection is not assessed by UL.
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1. Product Information

Chapter 1 Product Information

Safety Information

VAN ‘
CAUTION

e Follow proper electrostatic discharge (ESD) procedures when operating the drive.
Failure to comply will risk damaging the internal circuit of the drive.

Do not lift/carry the drive by carrying the front cover. Failure to comply may result in
personal injury.

1.1 Product Type Identification

Each model in the range of the drive systems has a model number that identifies important

characteristics and specifications for that particular unit.

Figure 1-1 Product type identification

d
g
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Product name—»
Model —|

Rated input —|
Rated output —»
Serial No. —»

Manufacturer —|

PRODUCT: AC Drive
MODEL:  MD290T18.5G/22P-INT
INPUT:

3PH AC 380-480V 59.0A 50Hz/60Hz ! I

OUTPUT: 3PH AC 0-480V 45.0A 0-500Hz 22kW

Serial No.: 0101140374FB00005

Suzhou Inovance Technology Co.,Ltd.

Made in China

18.5G 1

Note (a): The model number may include a suffix

MD290
MD290 series AC drive
Mark Voltage Class
T Three-phase 380 to 480 V
Mark Applicable Motor (kW)
18.5 18.5
160 160
450 450
Mark | Type of Applicable Motor
G General type

2P AINT XXXXXXXXXX", Where "XXXXXXXXXX" can be
blank or combination of any alphanumeric and/or
symbols that represents customer identity.
Mark Version
AINT International
-(a) Other variants
With Output Reactor
Mark and Cabinet
Blank No
-L Yes
With Built-in
i3 Braking Unit
Blank No
B Yes
Mark | Type of Applicable Motor
P Fan, pump
Mark Applicable Motor (kW)
22 18.5
200 160
500 450




1. Product Information

1.2 Internal View of MD290

The drive can have either a plastic housing or a sheet metal housing, depending on the power rating.

Figure 1-2 Internal view MD290T18.5G/22P to MD290T37G/45P (plastic housing)

Fan cover
Live indicator
Never remove, install or wire the
drive when the indicator is lighting.

Cooling fan
For replacement, see section 9.3.

Barcode
View the serial number
and model of the drive here.

Front cover Operating panel
See section 4.2.

For removal of the front
cover, see section 2.5.

Fixing pin of
extension PG card
See section 8.4.3

Cabling tray and fixing pin of
ground cable of control board
This ground cable can only be
connected to the ground bar after
the system is grounded reliably.

Nameplate
Refer to Figure 1.1.

Interface of remote
operating panel
Refer to section 8.3.

Ground bar

Ground the PG card and control
board only after ensuring reliable
system grounding.

Control circuit terminals
See section 3.3.1.

Fixing pin of extension card
See sections 8.4.1 and 8.4.2.

EMC and VDR screw

Refer to Power Grid System in
section 3.2.2 and requirement on
current leakage in section A.1.8.

Main circuit terminals
See section 3.2.1.

@é/ Cable support bracket Housing

Read the user guide of the AC drive carefully before installation or operation.

Do not remove the front cover while the power is on or within 10
minutes after the power is turned off.

Wait for a period of 10 minutes after the AC drive is powered off
before starting any repair, maintenance or wiring work .
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Figure 1-3 Internal view of MD290T45G/55P to MD290T160G/200P (sheet metal housing)

Front cover
For removal of the front
cover, see section 2.5.

Barcode
View the serial number and model of the drive here.

Fixing pin of
extension PG card
See section 8.4.3.

Cabling tray and
fixing pin of ground

cable of control board

This ground cable can only be
connected to the ground bar after the
system is grounded reliably. ®
Otherwise, connect it to the fixture.

Ground bar

Ground the PG card and control
board only after ensuring reliable
system grounding.

Cooling fan

For replacement, see section 9.3.

Wiring description label

Fixing pin of extension card ®
See sections 8.4.1 and 8.4.2.

Refer to Power Grid System in
section 3.2.2 and requirement on
current leakage in section A.1.8. _

EMC and VDR screw =

OCO0 -
OO0 -
QOO -

&
) 4]
(-
lmlmmm Operating panel
| H ﬂﬂwmm See section 4.2.
e Interface of remote

operating panel
Refer to section 8.3.

Control Circuit
Terminals
See section 3.3.1.

Cable clamp
Fix signal cables

Warning label

Read the user guide of the AC drive carefully before installation or operation.

Do not remove the front cover while the power is on or within10

minutes after the power is turned off.

Wait for a period of 10 minutes after the AC drive is powered off

before starting any repair, maintenance or wiring work .

Protective cover of [ﬂ[ﬂ[ﬂﬂ]mmmm
Bl [CRRE] HIHIHI
FawER
Main circuit terminals MaTal mﬂlﬂlmmmmm . lNa'\Fr‘nepI:;lt;:
See section 3.2.1. efer to Figure 1.1.
b o i
P 3
4
) o
< ©
Cable gland hole Grounding Housing
terminal
See section 3.2.2.
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Figure 1-4 Internal view of MD290T200G to MD290T450G and MD290T220P to MD290T500P

Protective cover of
DC bus terminals

Top hoist rings

DC bus terminals

Barcode
View the serial number and
model of the drive here.

Nameplate

Fixing pin of
extension PG card
See section 8.4.3.

Cabling tray and fixing
pin of ground cable of

Operating panel

control board See section 4.2
This ground cable can only be - (3
connected to the ground bar after ©
the system is grounded reliably. Interface of remote
operating panel
S tion 8.3.
Ground bar 0 section
It is used for grounding of the _— Logo
PG card and control board. Control circuit o
terminals —
See sections 3.3.
Fixing pin of
extension card
See sections 8.4.1 and 8.4.2. o
= ———

Cable clamp

Label of main
circuit wiring

Housing

Live indicator
Do not remove/install the drive
when this indicator is lighting.

Handle

Front cover P
See section 2.5. ©®

EMC and VDR screw
Refer to Power Grid System in
section 3.2.2 and requirement on
current leakage in section A.1.8.

Fan box
For replacement of fan,
see section 9.3.

Output terminals Warning

(U, v, W) label _D

Grounding terminal
See sections 3.2.2.

Input terminals (R, S, T)

See sections 3.2.1.

TN
TR
. HHHUHHHUHUUHUUUUUHHHH .

I

Bottom hoist hole

[
==

Read the user guide of the AC drive carefully before
installation or operation.

Do not remove the front cover while the power is on or
within10 minutes after the power is turned off.

Wait for a period of 10 minutes after the AC drive is powered
off before starting any repair, maintenance or wiring work .
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Figure 1-5 Internal view of MD290T200G-L to MD290T450G-L and MD290T220P-L to MD290T500P-L

Protective cover of
DC bus terminals

DC bus terminals

Barcode
View the serial number and
model of the drive here.

Nameplate

Fixing pin of
extension PG card
See section 8.4.3.

Cabling tray and fixing pin of
ground cable of control board
This ground cable can only be connected to
the ground bar after the system is grounded
reliably.

Ground bar
Itis used for grounding of the
PG card and control board.

Fixing pin of
extension card
See sections 8.4.1and 8.4.2.

Housing

Live indicator
Do not remove/install the drive
when this indicator is lighting.

EMC and VDR screw
Refer to Power Grid System in
section 3.2.2 and requirement on
current leakage in section A.1.8.

Input terminals (R, S, T)

See sections 3.2.

[}

Bottom hoist hole

Output terminals (U, V, W)

rc

Top hoist rings

Operating panel
See section 4.2. @|

Interface of remote

operating panel
See section 8.3,

Logo ot ]
Control circuit — 1 =
terminals
See sections 3.3.

Cable clamp

B

Label of main
circuit wiring

Front upper
cover
See section 2.5.

Fan box
For replacement of
fan, see section 9.3.

Grounding terminal
See sections 3.2.2.

Left side board of base

Warning label Ej

AC output reactor

Front lower
cover

| e [

Read the user guide of the AC drive carefully before
installation or operation.

Do not remove the front cover while the power is on or
within10 minutes after the power is turned off.

Wait for a period of 10 minutes after the AC drive is powered
off before starting any repair, maintenance or wiring work .
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1.3 Ratings
Table 1-1 Ratings of MD290T18.5G/22P to MD290T75G/90P
Voltage Class 380 to 480 VAC
MD290TxxG/xxP(B "1 )(-INT) | 18.5G/22P | 22G/30P | 30G/37P | 37G/45P | 45G/55P | 55G/75P | 75G/90P
Rated Input Voltage Three-phase 380 to 480 V, -15% to +10%
Rated Input G type 495 59 57 69 89 106 139
g |Current, [A] | p type 59 65.8 71 86 111 143 167
Q.
f) Rated Input Frequency  |50/60 Hz, +5%
£ | Power G type 45 54 52 63 81 97 127
Capacity,
[KVA] P type 54 60 65 79 102 131 153
G type [kW] 18.5 22 30 37 45 55 75
Applicable G type [HP] 25 30 40 50 60 75 100
Motor P type [kW] 22 30 37 45 55 75 90
P type [HP] 30 40 50 60 75 100 120
Output G type 37 45 60 75 91 112 150
5| Current, [Al | p type 45 60 75 91 112 150 176
= .
O | Default Carrier Frequency, 6 6 6 5 5 4 3
o | [kHz]
o . G type: 150% for 60 Sec,
Overload Capacity
P type: 110% for 60 Sec
Output Voltage Three phase 0 V to input voltage
Max. Output Frequency 500 Hz
& | Recommended Power,
% [KW] 4 4.5 6 7 9 1" 15
[0
4
2 |Recommended
c
< |Resistance, Min. [Q] 24 24 19.2 14.8 12.8 9.6 6.8
@
5| Thermal desi
@ | e CeSIgn POWET, 0478 | 0551 | 0.694 | 0.815 | 101 | 1.21 1.57
3| kw]
®©
£
2| Air flow, [CFM] 51.9 57.4 118.5 118.5 122.2 122.2 218.6
l_
Enclosure IP20
Note {11 "B" denotes build-in brake function for MD290T18.5G/22P to MD290T75G/90P.

13-
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Table 1-2 Ratings of MD290T90G/110P to MD290T 160G/200P

Voltage Class 380 to 480 VAC
MD290TxxG/xxP(-INT) 90G/110P 110G/132P 132G/160P 160G/200P
Rated Input Voltage Three-phase 380 to 480 V, -15% to +10%
Rated Input | G type 164 196 240 287
5 Current, [A] P type 198 239 295 359
c
E, Rated Input Frequency 50/60 Hz, +5%
a Power G type 150 179 220 263
Capacity, [kVA] | p type 181 219 270 328
G type [kW] 90 110 132 160
Applicable G type [HP] 120 150 180 220
Motor P type [kW] 110 132 160 200
P type [HP] 150 180 220 267
= |Output G type 176 210 253 304
£ | Current, [A] P type 210 253 304 377
Z Default Carrier Frequency, [kHz] 3 3 3 3
= G type: 150% for 60 Sec,
Overload Capacity
P type: 110% for 60 Sec
Output Voltage Three phase 0V to input voltage
Max. Output Frequency 500 Hz
Recommended Power, [kW] 18 22 26 32
;§)'§ Recommended Resistance, Min
oS Q] ’ ' 5.3 5.3 3.5 3.5
c
g Thermal design power, [kW] 1.81 2.14 2.85 3.56
£
é’ Air flow, [CFM] 287.2 342.2 547 627
Enclosure IP20
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Table 1-3 Ratings of MD290T200G to MD290T280G and MD290T220P to MD290T315P

Voltage Class 380 to 480 VAC
Model: MD290Txxxx(-L)**(-INT) 200G | 220P | 220G | 250P | 250G | 280P | 280G | 315P
= Rated Input Voltage Three-phase 380 to 480V, -15% to +10%
2 Rated Input Current, [A] 365 410 410 456 441 507 495 559
.g Power Capacity, [kVA] 334 375 375 417 404 464 453 511
O | Rated input frequency 50/60 Hz, £5%
Applicable Motor, [kW] 200 220 220 250 250 280 280 315
» Output Current, [A] 377 426 426 465 465 520 520 585
§ Default carrier frequency, [kHz] 3 3 3 3 3 3 3 3
8 G type: 150% for 60 Sec
2 | Overload Capacity
£ P type: 110% for 60 Sec
Output Voltage Three phase 0 V to input voltage
Max. output frequency 500 Hz
> § Recommended Power, [kW] 38 38 42 42 48 48 54 54
R
£ noeornendedResistance, | 29 | 20 | 27 | 27 | 23 | 23 | 21 | 2
‘_g E, Thermal design power, [kW] 415 | 4.55 5.06 5.33 5.69 6.31 6.91 7.54
é § Air flow, [CFM] 638.4 | 7225 | 789.4 | 882 645 860 860 860
Enclosure IPOO

Table 1-4 Ratings of MD290T315G to MD290T450G and MD290T355P to MD290T500P

Voltage Class 380 to 480 VAC
Model: MD290Txxxx(-L)**(-INT) 315G | 355P | 355G | 400P | 400G | 450P | 450G | 500P
5 Rated Input Voltage Three-phase 380 to 480V, -15% to +10%
2 Rated Input Current [A] 565 624 617 708 687 782 782 840
.g Power Capacity, [kVA] 517 571 565 647 629 715 716 768
O | Rated input frequency 50/60 Hz, +5%
Applicable Motor, [kW] 315 355 355 400 400 450 450 500
-~ Output Current, [A] 585 650 650 725 725 820 820 880
E. Default carrier frequency, [kHz] 3 3 3 3 3 3 3 3
8 G type: 150% for 60 Sec (For MD290T450G, the capacity is 130%.)
Q@ | Overload Capacity
£ P type: 110% for 60 Sec
Output Voltage Three phase 0V to input voltage
Max. output frequency 500 Hz
= & | Recommended Power, [kW] 54 60 69 69 78 78 87 87
% ? Recommended Resistance
a &l min. Q] ’ 2.1 1.9 1.7 1.7 1.5 1.5 1.3 1.3
g .53 Thermal design power, [kW] 4.15 4.55 5.06 5.33 5.69 6.31 6.91 7.54
}_?_:’ é Air flow, [CFM] 638.4 | 7225 | 789.4 | 882 645 860 860 860
Enclosure IPOO

Note *: Model name with "L" in Table 1-3 and Table 1-4 means with the built-in AC output reactor
and cabinet.
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1.4 Technical Specifications

Table 1-3 Technical specifications of MD290

ltem Description
Standard Input frequency resolution Digital setting: 0.01 Hz
functions

Analog setting: Max. frequency x 0.025%

Control mode

Voltage/Frequency (V/F) control

Torque boost

Customized boost 0.1 % to 30.0 %

V/F curve e Straight-line V/F curve
e Multi-point V/F curve
e Square V/F curve
e Complete V/F separation
e Half V/F separation
Ramp mode e Straight-line ramp

e S-curve ramp

Four separate acceleration/deceleration time settings in
the range of Os to 6500s.

DC injection braking

DC injection braking frequency: 0 Hz to max. frequency
DC injection braking active time: 0.0s to 36.0s.

Current level of DC injection braking: 0% to 100%.

Jog running

Frequency range of jog running: 0.00 to 50.00 Hz

Acceleration/Deceleration time of jog running:0.0s to
6500.0s

Onboard multiple preset
speeds

The system implements up to 16 speeds by using
simple PLC function or by using digital input signals.

Onboard PID

The system implements the proportionalegral-derivative
(PID) function in the closed-loop control.

Automatic voltage regulation
(AVR)

The system maintains a constant output voltage
automatically when the grid voltage changes through
the permissible range.

Voltage limit and current limit

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

Current limit and control

The system limits the current automatically during
operation to prevent frequent overcurrent tripping.
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Iltem

Description

Individualized
functions

Power dip ride-through

Load feedback energy compensates for any voltage
reduction, allowing the drive to continue to operate
for a short time during power dips.

Overcurrent fast prevention

The function helps to avoid frequent overcurrent
faults.

Virtual I/O

Five groups of virtual digital input/outputs (DI/DO)
support simple logic control.

Timing control

Time range: 0.0 to 6500.0 minutes

Dual-motor switchover

The drive have two groups of motor parameters and
can control up to two motors.

Multiple field buses

The drive supports four field buses:
e Modbus-RTU

e PROFIBUS-DP

e CANIink

e CANopen

Motor overheat protection

Option: The optional input/output (I/O) extension
card allows Al3 to receive a signal from the motor
temperature sensor input (PT100, PT1000) to
implement motor overheat protection.

User programmable function

Option: The optional programming card supports
secondary development in a programming
environment compatible with the Inovance
programmable logic controller (PLC).

Advanced PC software

Thee software allows users to configure some
operating parameters, and provides a virtual

oscilloscope display that shows system status.

-17 -
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1. Product Information

ltem

Description

RUN

Command source

Allows different methods of switching between command
sources:

e Operating panel (keypad & display)
e Terminal I/O control
e Serial communication

Main frequency reference
setting channel

Supports up to 10 frequency reference setting channels
and allows different methods of switching between
frequency reference setting channels:

e Digital setting

e Analog voltage reference
e Analog current reference
e Pulse reference

e Communication reference

Auxiliary frequency
reference setting channel

Supports up to 10 auxiliary frequency sources, and allows
fine tuning of the auxiliary frequency and main & auxiliary
calculation.

Input terminals

Standard:

e 5 digital input (DI) terminals, one of which supports up
to 100 kHz high-speed pulse inputs.

e 2 analog input (Al) terminals, one of which supports
only 0 to10 V input, and the other supports 0 to 10 V
and 4 to 20 mA current input.

Expanded capacity:
e 5 digital input (DI) terminals.

e 1 Al terminal that supports —10 to 10 V voltage input
and PT100/PT1000 motor temperature sensor inputs.

Output terminals

Standard

e 1 high-speed pulse output terminal (open-collector) for
a square-wave signal output in the frequency range 0
to 100 kHz

e 1 digital output (DO) terminal
e 1 relay output terminal

e 1 analog output (AO) terminal that supports either a
current output in the range 0 to 20 mA or a voltage
output in the range 0 to 10 V.

Expanded capacity:
e 1 extra DO terminal
e 1 extra relay output terminal

e 1 extra AO terminal that supports either a current
output in the range 0 to 20 mA or a voltage output in
the range 0 to 10 V.
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ltem

Description

Display and
operating panel

LED display

The LED display shows parameter values.

Key locking and function
selection

e Keys on the control panel can be locked or
partially locked electronically to prevent accidental
operation.

e The range of some functions can be limited to a
permitted range to prevent incorrect settings.

Protections

Phase loss protection

e Input phase loss protection

e Output phase loss protection

Instantaneous overcurrent
protection

Stop when output current exceeds 250% of rated output
current

Overvoltage protection

Stop when the main circuit DC voltage is above 820 V

Undervoltage protection

Stop when the main circuit DC voltage is below 350 V

Overheat protection

Protection triggered when the AC drive bridge gets
overheated.

Overload protection

Stop after running at 150% of rated current for 60
seconds.

Overcurrent protection

Stop when output current exceeds 250% of rated
current of the AC drive

Braking protection

e Braking unit overload protection
e Braking resistor short-circuit protection

Short-circuit protection

e Output inter-phase short-circuit protection
e Output short-circuit to ground protection

Environment

Installation location

Install the AC Drive where it is indoors and protected
from direct sunlight, dust, corrosive or combustible
gases, oil smoke, vapour, ingress from water or any
other liquid, and salt.

Altitude

Below 1000 m

If the altitude is above 1000 m, de-rate the drive
according to 1.5 De-rating.

Max. 3000 m for LVD directive requirement.

Ambient temperature

—10°C to +40°C

If the ambient temperature is in the range of 40°C to
50°C, de-rate the drive according to 1.5 De-rating.

Humidity Less than 95% RH non-condensing.
Pollution degree PD2
Overvoltage category ovC

Vibration

Less than 5.9 m/s? (0.6 g).

Storage temperature

—20°C to +60°C

-19 -
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1.5 De-rating

The drive can be operated at above rated ambient temperature, altitude and default carrier frequency by
de-rating drive capacity.

| Carrier Frequency De-rating

When carrier frequency of the drive is increased above default setting, you need to de-rate rated
drive output current according to the following table:

Power Carrier Frequency

Phd (kW) |3 kHz 4 kHz 5 kHz 6 kHz 7 kHz 8 kHz
18.5 100.0% 100.0% 100.0% 100.0% 95.7% 91.6%
22 100.0% 100.0% 100.0% 100.0% 95.5% 91.4%
30 100.0% 100.0% 100.0% 100.0% 93.5% 87.7%
37 100.0% 100.0% 100.0% 94.4% 89.0% 84.0%
45 100.0% 100.0% 100.0% 94.0% 88.6% 83.7%
55 100.0% 100.0% 94.1% 88.9% 84.0% 79.5%
75 100.0% 91.8% 84.2% 77.5% - -

90 100.0% 90.8% 82.3% 74.9% - -

110 100.0% 91.9% 84.4% 77.7% - -

132 100.0% 93.1% 86.7% 80.8% - -

160 100.0% 92.6% 85.7% 79.7% - -

200 100.0% 90.0% 81.0% 73.1% - -

220 100.0% 90.8% 82.5% 75.1% - -

250 100.0% 91.2% 83.2% 76.2% - -

280 100.0% 91.8% 84.3% 77.8% - -

315 100.0% 91.7% 83.9% 77.0% - -

355 100.0% 92.3% 85.2% 78.7% - -

400 100.0% 91.4% 83.6% 76.8% - -

| Ambient Temperature De-rating

Drive operation between -10°C to 40°C is normal without de-rating. Operation between 40°C and
50°C requires output current de-rating. Rated output current must be de-rated for 1.5% per 1°C
temperature rise. Permissible maximum temperature is 50°C.

| Altitude De-rating

The drive must be de-rated for an installation altitude of above 1000 meters because cooling
effect available from ambient air reduces. Rated output current must be de-rated for 1% per 100
meters. Maximum altitude is 3000 meters.
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2. Mechanical Install

ation

Chapter 2 Mechanical Installation

2.1 Installation Environment

ltem

Requirements

Cooling and
ventilation

Install the AC drive on a backplate, and ensure there is sufficient space around
the enclosure to allow for efficient heat dissipation. For details, see 2.2 Mounting
Orientation and Clearance.

Mounting
2 location

Ensure the mounting location is:

e Away from direct sunlight

e |n an area where humidity is 95% RH or less with no condensation

e Protected against corrosive, combustible or explosive gases and vapours

e Free from oil, dirt, dust or metallic powders.

Vibration

Ensure the mounting location is not affected by levels of vibration that exceeds 0.6 g.

Avoid installing the enclosure near punching machines or other mechanical machinery
that generates high levels of vibration or mechanical shock.

Protective
enclosure

The AC drive must be installed in a nonconbustible cabinet that provides effective
electrical and mechanical protection for CE requirements. Installation must conform to
local and regional laws and regulations, and to relevant IEC requirements.

Qil,

RN B TR

L p

v N

dirt, dust Direct sunlight Strong vibration

High tem|

perature, humidity Corrosive, combustible or explosive gases Combustible material
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2. Mechanical Installation

2.2 Mounting Orientation and Clearance

Mounting Orientation

Always mount the AC drive in an upright position.

Mounting Clearance

The mechanical clearance varies with the power ratings of the AC drive.

Figure 2-1 Correct mounting clearance of MD290T18.5G/22P to MD290T160G/200P

Clearance Requirements

18.5t022kW | A210 mm | B2>200 mm| C =40 mm

(Front view) (Side View)
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1o

Upright

30to 37 kW |A2 50 mm | B=200 mm| C =40 mm

45t0 160 kW | A2 50 mm| B 2300 mm| C 240 mm

Figure 2-2 Correct mounting clearance of MD290T200G to MD290T450G and MD290T220P to

MD290T500P
(Front view) (Side view)
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2. Mechanical Installation

The AC drive is designed with the cooling air flow direction from bottom to top. When installing
several AC drives within a cabinet, it is necessary to line up the tops of the drives and allow
cooling air clearance "A" as shown in Figure 2-2.

Figure 2-3 Clearance for multi-drive installation

Power Rating | Clearance Requirements
18.5 to 22 kW A=210 mm
30 to 37 kW A 250 mm
45 to 160 kW A 250 mm

Where an AC drive is required to be mounted directly above another AC drive, it is recommended
to install an air guide plate to divert exhaust cooling air of the bottom unit away from the top unit.

Figure 2-4 Installation of an air guide plate
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0
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MD290
Air guide plate
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MD290




2. Mechanical Installation

2.3 Mounting Dimensions

Figure 2-5 Overall dimensions of MD290T18.5G/22P to MD290T37G/45P (plastic housing)
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Figure 2-6 Overall dimensions of MD290T45G/55P to MD290T160G/200P (sheet metal housing)
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Table 2-1 Mounting dimensions of MD29018.5G/22P to MD290T160G/200P
MD290 Model Dimensions (mm) Weight | Housing
A B | H |HI | w D d (kg) | Type
MD290T18.5G/22P 195 335 350 - 210 192 26 9.1 Plastic
MD290T22G/30P housing
MD290T30G/37P 230 380 | 400 - 250 220 a7 17.5 Plastic
MD290T37G/45P housing
MD290T45G/55P 245 523 525 | 542 300 275 10 35 Sheet metal
MD290T55G/75P housing
MD290T75G/90P 270 560 554 | 580 338 315 @10 51.5 Sheet metal
MD290T90G/110P housing
MD290T110G/132P
MD290T132G/160P 320 890 874 | 915 400 320 @10 85 Sheet metal
MD290T160G/200P housing -25-




2. Mechanical Installation

Figure 2-7 Overall dimensions of MD290T200G to MD290T450G and MD290T220P to MD290T500P
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Table 2-2 Mounting dimensions of MD290T200G to MD290T450G and MD290T220P to MD290T500P

MD290 Model Dimensions (mm) Weight | Housing
AMIlA2lB1 B2 H | H]|w]|w]|Dp|o1]| & R
MD290T200G | 240 | 150 [1035| 86 |1086|1134 | 300 |360 |500 | @13 | 110 Sheet
MD290T220P metal
housing
MD290T250P
MD290T220G
MD290T280P
MD290T250G | 225 | 185 [1175| 97 |1248|1284| 330 |390 |545 | @13 | 155 Sheet
MD290T315P metal
housing
MD290T280G
MD290T355P
MD290T315G | 240 | 200 [1280| 101 | 1355|1405 | 340 |400 |545 | @16 | 185 Sheet
MD290T400P metal
housing
MD290T355G
MD290T450P
MD290T400G
MD290T500P
MD290T450G
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Figure 2-8 Overall dimensions of MD290T200G-L to MD290T450G-L and MD290T220P-L to MD290T500P-L
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Table 2-3 Mounting dimensions of MD290T200G-L to MD290T450G-L and MD290T220P-L to MD290T500P-L

MD290 Model Dimensions (mm) Weight | Housing
AM A2 ]B1 B2 H M |w ] |wi]oD ]| D1 | K| Tye
MD290T200G-L | 240 | 150 | 1035 | 424 |1424 |1472| 300 | 360 | 500 | ®13 | 160 | Sheet
MD290T220P-L metal
housing
MD290T250P-L
MD290T220G-L
MD290T280P-L
MD290T250G-L | 225 | 185 | 1175 | 435 | 1586 | 1622 | 330 | 390 | 545 | ®13 | 215 | Sheet
MD290T315P-L metal
housing
MD290T280G-L
MD290T355P-L
MD290T315G-L | 240 | 200 | 1280 | 432 | 1683 | 1733 | 340 | 400 | 545 | ®16 | 245 | Sheet
MD290T400P-L metal
housing
MD290T355G-L
MD290T450P-L
MD290T400G-L
MD290T500P-L
MD290T450G-L
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2.4 Installation Method and Procedures

[ | Installation Method

The drive units enclosed in a sheet-metal housing (45 kW and above) have weights of 35 kg or
more. These units have eye bolts that allow a mechanical hoist to support the weight of the unit
during installation. To prevent personal injury or damage to the equipment, you must fit and use
these eye bolts to support the drive during installation.

Mounting Method | Applicable Housing | Remark

Backplate Plastic housing The AC drive is mounted directly on the backplate of
mounting . the cabinet . It is secured using four screws or bolts at
Sheet metal housing
the corners of the backplate.
Through hole Plastic housing It requires a cut-out in the backplate. The housing
mounting must be secured in place by using the through-hole

Sheet metal housing

mounting bracket and then be lifted into the cut-out.

The drives of MD290T200G to MD290T450G and MD290T220P to MD290T500P support
mounting in cabinet only.

Mounting Method | Applicable Model Remark
Mounting in MD290T200G to It requires installation of fixing beam, bottom mounting
cabinet MD290T450G and bracket and guide rail first. The AC drive can be then
MD290T220P to pushed into the cabinet and secured.
MD290T500P

2.4.1 Backplate Mounting

Note It is very important that you identify correct mounting hole locations and diameters
of the drive you are installing. And check that you have identified correct dimensions
before you start to drill the mounting holes.

The backplate mounting process is as follows:

1. Select a suitable location. See recommendations in 2.1 Installation Environment.

& CAUTION Check that there are no items of equipment, cables or pipes behind mounting
surface that might be damaged when you drill mounting holes.

2. Measure and mark the drilling centers for the four mounting holes according to the
dimensions shown in Table 2-1 for your model of the drive.

3. Carefully drill the four mounting holes at the correct diameter as shown in Table 2-1 for your
model of the drive.

4. If necessary, lift the drive to the installation location. Hold it in correct position until there are
fixings in place to secure it safely.

5. Add locking washers and flat washers to the securing bolts or screws, insert them through
the four mounting holes in the housing, and tighten them to secure the housing to the
backplate.
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Figure 2-9 Backplate-mounted installation of a plastic housing

Figure 2-10 Backplate-mounted installation of a sheet metal housing

Eye bolt
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]
i
[
o @ Mounting

holes
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2.4.2 Through Hole Mounting

There are three steps in process of preparing a through hole mounting for the AC drive.

| Step 1: Installing the through-hole mounting bracket

& The AC drive enclosed in a sheet-metal housing have weights of
CAUTION 35 kg or more. These units have eye bolts that allow a mechanical
hoist to support the weight of the unit during installation. To prevent
personal injury or damage to the equipment, you must fit and use
these eye bolts to support the drive during installation.

Always use suitable help to carry, move or support heavy drive
housings. The sheet-metal housings are heavy, and you risk personal
2 injury or damage to equipment if you attempt to carry, move or
support them without help.

e Lay the drive housing on a strong, flat surface with control panel facing upwards.
e Fit the supplied through-hole mounting brackets to the housing:

Fit brackets in correct orientation, depending on whether you are pushing the housing
through the front or from the rear of the supporting surface.

For sheet metal housing, use the two supplied eye bolts to secure the bracket to the
top of the housing.

Through-hole mounting bracket installation for a plastic housing

]

1l

(elele]
[olele}
OO

Through-hole
mounting bracket

Through-hole mounting bracket installation for a sheet metal housing

Through-hole
mounting bracket

2

EEWE ===|u

Through-hole
mounting bracket

g

e Ensure all screws and bolts that secure the brackets to the housing are tight.

The through-hole mounting bracket is an option. For dimensions, refer to

Note
the chartin 8.5 Through-hole Mounting Bracket.
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Step 2: Preparing the Backplate for Hole Cut-out

Refer to Table 2-1 to identify your model of the drive housing, and make a careful note
of the following dimensions:

Mounting hole distances A and B

Mounting hole diameter d

Overall dimensions of the housing Hand W

Mark the backplate to identify the centers of the four mounting holes.

Mark an outline for the cut-out by using the dimensions H and W. Ensure the cut-out
is centred with respect to the mounting holes.

Carefully drill the four mounting holes.

Carefully cut a rectangular cut-out hole in the supporting surface according to the
markings you made in step 6.

Prepare edges of the cut-out to remove sharp edges and burrs.

Step 3: Installing the AC Drive into the Hole Cut-out

Lift the AC drive into the cut-out you have prepared.

Insert the AC drive from the correct side of the mounting surface, depending on
whether you are using a front-mounting or a rear-mounting arrangement.

& For the sheet metal housing, use a mechanical lift/device to support
CAUTION the housing in its mounting location until you have fixed it in place.

Insert securing screws/bolts in the brackets, and secure the AC drive to the backplate.

Through hole installation of a plastic housing

L
=0

=]
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2. Mechanical Installation

Through hole installation of a sheet metal housing

%L,

Through-hole Mounting Bracket Models

Through-hole Mounting Bracket Model

Applicable AC Drive Model

Bracket Dimensions

MD500-AZJ-A1T5 MD290T18.5G/22P
MD290T22G/30P
MD500-AZJ-A1T6 MD290T30G/37P
MD290T37G/45P
MD500-AZJ-A1T7 MD290T45G/55P
MD290T55G/75P
MD500-AZJ-A1T8 MD290T75G/90P
MD290T90G/110P
MD290T110G/132P
MD500-AZJ-A1T9 MD290T132G/160P
MD290T160G/200P

Refer to 8.5
Through-hole
Mounting Bracket.




2. Mechanical Installation

2.4.3 Mounting in Cabinet

Models of MD29018.5G/22P to MD290T160G/200P support backplate mounting, through

hole mounting and mounting in cabinet. Models of MD290T200G(-L) to MD290T450G(-L) and
MD290T220P(-L) to MD290T500P(-L) support mounting in cabinet only.

[ Ventilation
Ventilation space must be considered when mounting drives of MD290T132G/160P,

MD290T160G/200P, MD290T200G(-L) to MD290T450G(-L) and MD290T220P(-L) to
MD290T500P(-L).

Figure 2-11 Cabinet without fan on the top

Cabinet top air
outlet cover

Ventilation airflow

Isolation barrier

2200
MD290
Air inlet of
front door
100
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2. Mechanical Installation

Table 2-4 Specification of direct discharging cabinet

MD290 Model Quantity of Fans | Total Air Volume | Effective Area of Cabinet | Effective Area of Cabinet
(CFM) Top Air Inlet (mm?) Top Air Outlet (mm?)

MD290T132G 2 541 31809 50894

MD290T160P

MD290T160G 2 620 31809 50894

MD290T200P

MD290T200G(-L) 2 586 31809 50894

MD290T220P(-L)

MD290T250P(-L)

MD290T220G(-L) 2 722 31809 50894

MD290T280P(-L)

MD290T250G(-L) 3 789 47713 76341

MD290T315P(-L)

MD290T280G(-L) 3 882 47713 76341

MD290T355P(-L)

MD290T315G(-L) 3 644 47713 76341

MD290T400P(-L)

MD290T355G(-L) 3 796 47713 76341

MD290T450P(-L)

MD290T400G(-L) 3 796 47713 76341

MD290T500P(-L)

MD290T450G(-L) 3 796 47713 76341

Note:

1. CFM = 0.0283 m*/min

2. Effective area means through-hole area.

3. The specification is only applicable to single unit installation in cabinet. For multi-drive installation in cabinet,

contact Inovance for technical support.
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of MD290

Ventilation airflow

MD290
Air inlet of
front door
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Figure 2-12 Cabinet with fan on the top

2200

100



- 36 -

2. Mechanical Installation

Table 2-4 Specification of cabinet with fan on the top

MD290 Model Quantity | Total Air | Effective Area of | Min. Air Volume | Effective Area of Cabinet
of Fans Volume | Cabinet Top Air | Required by the Top Air Outlet (mm?)
(CFM) Inlet (mm?) Top Fan (CFM)

MD290T132G 2 541 31809 50894 S =0.942 x N x (Dout2-

MD290T160P DHUB2)

MD290T160G 2 620 31809 50894 In the preceding formula,
N means the quantity of

MD290T200P top fans, Dout means

MD290T200G(-L) 2 586 31809 50894 diameter of the top

02507207 e e e

MD290T250P(-L) center HUB.

MD290T220G(-L) 2 722 31809 50894

MD290T280P(-L)

MD290T250G(-L) 3 789 47713 76341

MD290T315P(-L)

MD290T280G(-L) 3 882 47713 76341

MD290T355P(-L)

MD290T315G(-L) 3 644 47713 76341

MD290T400P(-L)

MD290T355G(-L) 3 796 47713 76341

MD290T450P(-L)

MD290T400G(-L) 3 796 47713 76341

MD290T500P(-L)

MD290T450G(-L) 3 796 47713 76341

Note:

1. CFM = 0.0283 m°/min

2. Effective area means through-hole area.

3. The specification is only applicable to single unit installation in cabinet. For multi-drive installation in cabinet,

contact Inovance for technical support.
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As shown in the following figure, an insulation barrier is required to prevent hot air circulating

inside the cabinet.

Figure 2-13 Insulation barrier in the cabinet

Cabinet air
outlet cover

Isolation
barrier

[ | Precautions

MD290

Nine-folding AL cabinet (PS cabinet) is recommended for installation of the drive.

Before installing the AC drive, check whether fixing beams with fixing holes are mounted
to the cabinet back correctly. Then prepare bottom mounting bracket and guide rail.
Reserve sufficient space at the bottom of the cabinet for side entry copper bar joint and

operation.

You can push the AC drive into the cabinet or pull it out of the cabinet after moving the
drive onto the guide rail. Make sure to align the castors to the guide rail and arrange two
persons for drive push-in and pull-out to ensure safety.

VAN ‘
CAUTION

Refer to Figure 2-3 for mounting clearance requirements. Ensure
there is sufficient space allow for efficient heat dissipation of the
drive and the other devices in the cabinet.

Arrange two persons for drive push-in and pull-out, as shown in
Figure 2-13 and Figure 2-14.

Refer to Figure 2-11 for cabinet layout before mounting the drive in
cabinet. Wind screen must be installed at the top of the cabinet to
avoid circulation of MD290 ventilation airflow. In addition, ensure
there are air inlet openings at the bottom of the cabinet.

For the bottom mounting bracket (delivered together with the
product), see section 8.5 Through-hole Mounting Bracket.

Backplate mounting is not allowed for the 200 to 450 kW models.

If backplate mounting is adopted, the AC drive will be suspended,
bringing damage risks during transportation or in the environment
with strong vibrations. Therefore, the 200 to 450 kW models must be
installed in cabinets with mounting brackets or bases at the bottom.
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2. Mechanical Installation

There are three steps of installing the AC drive in cabinet.
Step 1: Get acquainted with cabinet layout.

Figure 2-14 Recommended cabinet layout of MD290T355G to MD290T450G and MD290T450P to

MD290T500P
A Cabinet ventilation
top cover
Q
Ventilation
Wind screen \ W?T? al:\‘f/:oDvggoOf
Transformer (from @ s
380 V to 220 V) CH| =N H
[F===l
OO -
T~ I
Breaker @: E
Cabinet B
- P Front door
2200 mm ’ @ﬂ Ht
Contactor MD290
) (450 kW)
Cabinet input Front door
copper bar - 0 air inlet
k
* Ll @ﬂ ?
AC input reactor i
" " 1 QL
100mm _
— Cabinet base
Grounding Output
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The cabinet dimension is 2200 x 800 x 600 mm. The height 2200 mm includes
the 200 mm cabinet ventilation top cover but does not include the 100 mm
cabinet base.

Note ¢

e After push-in, remove the baffle on the top of the drive, preventing occurrence of
overcurrent because ventilation air cannot flow out.




2. Mechanical Installation

Step 2: Secure the fixing beam and reserve mounting holes

The cross section of the nine-folding AL cabinet is shown in the following figure.

Figure 2-15 Cross section of the nine-folding AL cabinet

800 mm

Fixing beam

Nine-folding AL

Fixing beam
H == |\3
MD290 ]
Nine-folding iO‘H_M
AL cabinet s
Front door

600 mm

When the drive of MD290T250G(-L) to MD290T450G(-L) and MD290T315P(-L) to
MD290T500P(-L) is mounted in the nine-folding AL cabinet of 600 mm deep, the fixing beam
must fold inwards. When the drive is mounted in the cabinet of 800 mm deep, folding inwards is

not required.

Figure 2-16 Folding inwards of the fixing beam in the cabinet of 600 mm deep

Fixing beam

Note If the cabinet has front door and back door, the cabinet of 600 mm deep is too
small to accommodate the drive of MD290T250G(-L) to MD290T450G(-L) and
MD290T315P(-L) to MD290T500P(-L). In this case, the cabinet of 800 mm deep is
recommended.
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2. Mechanical Installation

Prepare and install the bottom mounting bracket and guide rail.

e Take the bottom mounting bracket out and install it at the bottom of the nine-folding AL
cabinet. If a non-nine-folding AL cabinet is used, drill mounting holes for the mounting bracket
on site.

Figure 2-17 Installing the bottom mounting bracket

Nine-folding AL cabinet

Bottom mounting bracket
(standard configuration)

M5 self-tapping screw
Quantity: 6 PCS

e Assemble the guide rail (model: MD500-AZJ-A3T10, option).

Figure 2-18 Assemble the guide rail
Right rail

M5 x 12 combined

Connecting plate (above)

Connect the guide rail to the bottom mounting bracket, and fix them with two M6 nuts.
Figure 2-19 Connect the guide rail to the bottom mounting bracket

M6 nut (2PCS)




2. Mechanical Installation

Step 3: Install the AC drive in the cabinet.

e Remove the front cover from the drive (refer to 2.5 Remove and Refit the Front cover). Then
the handle is exposed.

e Arrange two persons to align castors of the drive to the guide rail.

Figure 2-20 Align castors of the drive to the guide rail

e Push the drive into the cabinet slowly. Please use auxiliary strap in the process of push-in to
prevent turnover, as shown in the following figure.

Figure 2-21 Push the drive into the cabinet

Because the center of gravity of the
P | drive is too high, please use soft strap
(with hook at both ends) in the process
of push-in to prevent turnover.
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2. Mechanical Installation

Figure 2-22 Push-in completed

e Fix the AC drive to the beams on the back of the cabinet, as shown in the following figure.
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Guide rail (optional)

e Check that installation of the drive is secure and remove the guide rail.
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2. Mechanical Installation

Note

Ensure the four mounting holes on the back of the drive are connected to
the beams securely.

After push-in is completed, remove the baffle on the top of the drive. The
baffle is used to prevent foreign objec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>