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HD2000 Series
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Thank you for using the HD2000 series VFD from Shenzhen Hopewind Electric Co., Ltd.
(Hereinafter referred to as Hopewind). Before using the product, please read this manual carefully.

This manual is prepared based on the “current” product and has been reviewed. The hardware,
software and relevant figures in the manual are the “current” latest version, and in case of
discrepancies, please refer to the actual product. There are inevitably omissions in the preparation and
review of the manual. We will continue to improve the quality of the manual and any content updates
will be made without notice.

If you have any questions about the product or the manual, contact the technician of Hopewind or
email us at hopewind@hopewind.com.

If you want to know more about the product, please visit the official website of Hopewind at
www.hopewind.com.

The copyright of the User Manual belongs to Hopewind, all rights reserved.



About the User Manual

4 Intended Readers

This manual is intended for professionals who install, commission, use and maintain the
product. Please read this manual carefully before starting to work on the product. Readers should
have some basic knowledge of electricity, wiring, electrical components, electrical symbols and
mechanical schematics.

v’ Content
Chapters Main Content
Safety precautions that must be observed during transport and storage,
1 Safety Precautions installation, operation and commissioning, and maintenance of this variable
frequency drive (VFD).
2 Product Description Basic principle, naming rule, external dimensions, product data,
environmental data, etc.
3 Installation and Installation tools, space requirements, installation method and wiring
Wiring method.
4~14 Chapters Introduction and related functional instructions of VFU, BRU, SRU, PRU,
MDU and PBU of HD2000 series VFD.
Introduction and related instructions for control unit and optional
accessories (encode module, operation panel).
v" Symbol Convention
Indicates a significant potential hazard, where serious injury or damage to
A : people or equipment could occur if not operated as required, especially high
Danger voltage hazard.
A Indicates a general potential hazard, where general injury or damage to
Warning people or equipment could occur if not operated as required.
A Indicates a general potential risk. Failure to operate as required may result in
Caution improper operation of the equipment or property damage.
v' Terms and Abbreviations
Terms/Abbreviations Description
VFU Variable Frequency Unit
BRU Basic Rectifier Unit
SRU Smart Rectifier Unit
PRU PWM Rectifier Unit
FIU Filter Interface Unit
MDU Motor Drive Unit
PBU Power Brake Unit
PUCM Power Unit Control Module
cLvC Closed Loop Vector Control
oLvC Open Loop Vector Control
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1 Safety Precautions

This chapter describes the safety precautions to be observed when transporting and storing,
installing, and wiring the product. Please read the safety precautions carefully before installing or
wiring the product. Safety precautions need to be strictly observed during the operation. Neglecting
safety precautions may result in equipment damage and even personal injury or death.

1.1 Transport and storage

Ai Danger

v When handling the product, care should be taken to avoid damage.
v During transport, avoid tilting the equipment, otherwise it may cause personal injury.

AWarning

v During transport and storage, the product should be protected from physical shocks and vibrations.

1.2 Check before unpack

A Caution

v The product has undergone strict outgoing inspection and reliable packaging treatment before
shipping. However, damage may occur during transportation due to negligence in the process
handling, loading and unloading. Please do the following checks immediately after unpacking the
product:

The machine is sealed in a plastic bag, and the appearance of the machine parts is intact.

Check the nameplate of the machine and verify that the machine is as ordered.

Check the shipping order and verify that the accompanying accessories in the package are as ordered.
If you find any of the above problems, please contact our company or the supplier to solve them
quickly.

ANENENEN

1.3 Machine body warning symbols

The product may have all or part of the following warning signs on the inside and outside of
the enclosure, with the following meanings:

@ PE symbol: This is the protective earth (PE) terminal, which needs to be reliably grounded

to ensure the safety of the operator as well as the equipment.

Q General warning: This part may pose hazards other than high voltage, users should pay
attention.

{ ‘ Static warning: This part may be damaged by static discharge.




Hazardous voltage warning: This part may pose a hazard of high voltage, users should pay
extra attention.

Refer to user manual: Please refer to the corresponding instructions in the user manual
before operation.

Safe discharge warning: This part has energy storage components inside, which may pose
a high voltage hazard. The user shall wait not less than the time indicated and confirm that
HEEAD - the discharge is complete before operating and maintaining the component.

1.4 Installation

AWarning

4 Please install the product on a flame retardant object and keep it away from combustible materials,
otherwise it may cause a fire.

v Do not install the product in an environment containing explosive gases, otherwise there is a risk of
explosion.

v Do not install the product in places with direct or strong vibration.

4 When installing, please ensure that the installation environment of the product is well ventilated and
heat dissipated. When more than two of the product are placed in the same cabinet, please pay
attention to the installation position to ensure heat dissipation effect.

4 When installing and maintaining the product, it is necessary to prevent liquids, dust or debris from
entering its inside, as conductive liquids and debris may cause a short circuit, resulting in damage to
the equipment.

4 When connecting an external cable to the internal cable of the product, it must be ensured that the
installation torque of the cable is correct, as too small a torque may make the contact resistance larger
and lead to overheating, while too large a torque may cause fatigue damage to the screw.

4 The power cable terminals connected to the product must conform to national standards. The use of
terminals that do not conform to standards or construction that does not conform to quality criteria
will cause overheating of the power cable, and fire in serious cases.

1.5 Wiring

Ai Danger

4 The wiring of all peripheral accessories must comply with the instructions in this manual and they
shall be wired correctly according to the circuit connection method provided in this manual, otherwise
it will result in hazards.

4 Please make sure the power is off before wiring.

v Please ground the product properly according to the standard practice.

4 Pay attention to the markings on the output terminals, do not connect the wrong wires, otherwise the
equipment may be damaged.

4 It is forbidden to connect the brake resistor directly between the DC bus (DCP/DC+) and (DCN/DC-)
terminals, otherwise it will cause a fire.

4 The wire diameter of the conductor must be selected by referring to the recommendations of the
manual, otherwise accidents may occur.

4 Do not open the cover of the product after power up, otherwise there is a risk of electric shock.

4 It is strictly forbidden to touch the product and its peripheral circuit with wet hands after power up,
otherwise there is a risk of electric shock.

4 It is strictly forbidden to touch any input and output terminals of the product after power up, otherwise




there is a risk of electric shock.

4 Before testing other external devices such as power cables, remove the cables connecting them to the

product to prevent accidental damage.
A Caution

v It should be confirmed that the voltage level of input power supply is consistent with the rated voltage
level of the product.

v Any part of the product does not need to be tested for voltage withstanding, which has been tested at
the factory before shipping, otherwise accidents may occur.

v It should be ensured that the wiring line complies with the EMC requirements and the national or
regional safety standards.

v It is not recommended to use a contactor on/off method to control the start/stop of the product,

otherwise it may cause unpredictable equipment damage.

1.6 Operation and commissioning

AWarning

N

It is strictly forbidden to touch the cooling fan and the discharge resistor during operation, otherwise it
may cause burns.

It is strictly forbidden to detect signals during operation, otherwise it may cause personal injury or
equipment damage.

During operation, avoid debris falling into the equipment.

Do not cover the ventilation holes of the product while it is in operation.

Do not open the panel of the product while it is in operation.

1.7 Maintenance

A: Danger

Do not perform maintenance operations on the product or the motor while the power is on. After
disconnecting the power supply, it is necessary to wait for not less than the discharge time marked on
the product and use the internal energy storage of the discharge device below 50uC. Otherwise the
residual charge on the capacitor can cause harm to the person.

Do not perform maintenance and repair on the product without authorization of the company, as this
may result in personal injury or equipment damage.

All pluggable plug-ins must be plugged and unplugged when power is off, otherwise the device may
be damaged.

It is strictly forbidden to leave wires or tools in the machine, otherwise it may cause fire or damage to
property.

1.8 Other cautions

A Caution

Switching devices such as contactors are installed on the output side
If a switching device such as a contactor needs to be installed between the output of the product and




the motor, make sure that the product is turned on and off when there is no output, otherwise it is easy
to cause damage to the modules inside the product.

v Use beyond the rated voltage value
It is not permitted to use the product outside the operating voltage range. If necessary, use the
appropriate boost or step-down device for variable voltage.

v Altitude and derating
In areas where the altitude exceeds 2,000m, it is necessary to derate due to the deterioration of
insulation performance caused by lower average temperature and thin air. Please contact our company
for technical consultation in this case.

4 Product disposal
When scrapping the product, please note that the electrolytic capacitors in the main circuit and the
electrolytic capacitors on the printed circuit board may explode when they are burned. The front panel
and other plastic parts will produce toxic gas when burned. Please dispose of it as industrial waste.

--End of this chapter--
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2 Product Description

2.1 Common application modes

HD2000 series low-voltage engineering type VVFD products mainly include the following units:
VFU, BRU, SRU, PRU, FIU and MDU. In order to show the basic functions of each unit, the
following common application modes are listed.

v" VFU drive system

The VFU is a two-quadrant rectifier type AC/DC machine with uncontrollable bus voltage and
no ability to feed energy back to the grid. If excessive regenerative energy is generated during
braking, it must be dissipated by converting into heat through the brake unit and brake resistor,
otherwise it will cause the bus voltage to be over-voltage and thus report a fault and protection.

o aaN i
Al
Cpowerl v, AC/DC Integrated Machine 1\ M

supply LYY\
brake resistor

Figure 2-1 VFU system diagram

v" BRU-MDU drive system

In this system, the BRU rectifies the grid voltage in two quadrants and outputs DC voltage to
the MDU unit through busbar, which is inverted into AC voltage to drive the motor. The BRU is
internally diode uncontrolled rectifier, the bus voltage is not controllable and not able to feed
energy back to the grid. If excessive regenerative energy is generated during braking, it must be
dissipated by converting into heat through the brake unit and brake resistor, otherwise it will cause
the bus voltage to be over-voltage and thus report a fault.

i

AC power | -

supply :
==

Figure 2-2 BRU-MDU system diagram

v" SRU-MDU drive system

In this system, the SRU rectifies the grid voltage in four quadrants and outputs DC voltage to
the MDU unit through busbar, which is inverted into AC voltage to drive the motor. The SRU can
rectify the power supply and can feed energy back to the grid, but the bus voltage is not
controllable and is determined by the input grid voltage and load. When a smart rectifier unit is
selected, an input reactor matching that rectifier unit must be used.

| DC BUS
AC power i
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Figure 2-3 SRU-MDU system diagram

v PRU-MDU drive system

In this system, the PRU performs four-quadrant PWM rectification of the grid voltage and
outputs DC voltage to the MDU unit through busbar, which is inverted to AC voltage to drive the
motor. The PRU can rectify the power supply and can feed energy back to the grid. When a PRU is
selected, a filter interface unit (FIU) containing an LCL filter that matches the rectifier unit must be
used. In contrast to the BRU and SRU, the PRU generates a controlled DC voltage that remains
stable within the allowable fluctuation range of the supply voltage. The PRU generates actual
current effect close to sine wave on the power side, with small harmonics and high power factor.

re— i [ DC BUS i
i PRU ;
supply FIU MDU ‘::@

Figure 2-4 PRU-MDU system diagram

2.2 Naming rule

MDU type
-S:book type  None: cabinet type installed

Cooling method optional
L: water cooling type None: air cooling type

Brake unitoptional
B: built-in brake unit  None: no built-in brake unit

Voltage level
4: 400V(380V~480V) 6: 600V(500V~690V)
Rated output current
v 0500: 500A
Structure type

B: Unitproduct D: Cabinet product

A N N

h 4

Topology / Function

10: Basic rectifier (diode) 11: Basic rectifier (SCR) 12: Smart rectifier 13: PWM rectifier 14: LCL
filter interface (no built-in main contactor) 15: LCL filter interface (with built-in main contactor) 16:
Motor drive 17: Control 18: Centralized brake 19: Decentralized brake 21: Output inductor 30: Input
distribution 33: Basic rectifier VFU

y

Series name
HD2000: hopeDrive Low Voltage Engineering VFD

[ Note: HD2000-S series book-type motor drive unit is not introduced in this document, please refer
to “HD2000 Series Book-type Motor Drive Unit User Manual” for details.



2.3 Structure and dimensions
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Figure 2-5 HD2000 series structure and installation dimension diagram




Table 2-1 HD2000 series dimensions table (unit: mm)

Dimension Structure dimensions Installation dimensions
code W H D H1 D1 H2 M1 M2 M3 M4 M5
F3,3U 132 | 393 | 258 | 348 | 256 | 373 85 23 - -- -
F4, 4U 132 | 441 | 298 | 394 | 296 | 421 85 23 - -- -
F5 240 | 501 | 334 | 447 | 331 | 480 180 30 - -- -
F6 295 | 593 | 386 | 534 | 383 | 570 200 47 - -- -
5U 140 | 500 | 335 | 450 | 331 | 480 90 25 - -- -
6U 165 | 592 | 385 | 537 | 382 | 563 100 32 - -- -
7U 180 | 724 | 407 | 664 | 404 | 700 120 30 - -- -
DU 310 | 1350 | 405 | 1326 | -- | 1323 | 125 75 50 | 250 30
EU 310 | 1640 | 543 | 1614 | -- | 1600 | 125 50 75 | 250 30
FU 325 | 1400 | 405 | 1352 | -- | 1376 | 125 38 -- - --
GU 325 | 1530 | 543 | 1482 -- 1506 | 125 38 - -- -
HU 502 | 1487 | 545 | 1400 -- 1341 | 200 125 250 27 -
U 707 | 1487 | 545 | 1400 -- 1341 | 200 125 250 27 30
JU 505 | 1575 | 544 -- -- 1457 | 200 300 53 103 -
KU 505 | 1750 | 544 -- -- 1632 | 200 300 53 103 -
LU 310 | 1300 | 543 | 1252 -- 1276 | 125 110 37 -- -
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2.4 Technical specifications
Table 2-2 HD2000 series VFD technical specifications

Input voltage

4: 380V~480V; 6: 500V~690V

Input frequency

(50Hz/60HzZ)26%

Output voltage

Input voltage*1.32 (at full load)

Overload capacity

Relative heavy load rated current 150% overload for 60s, maximum current

BRU Imax, DC overload for 5s
Workin
efficien?:y <99%
::r(:(t::ic;:]on Overheat protection, soft start protection, interlock protection, etc.
Input voltage 4: 380V~480V; 6: 500V~690V
Input frequency (50Hz/60Hz), 6%
Output voltage Input voltage*1.3 (at full load)
SRU Overlaad capacity Relative heavy load rated current 150% overload for 60s, maximum current
Imax, DC overload for 5s
Workin
efficien?:y <98.5%
Protection Overheat protection, overcurrent protection, IGBT shoot through
function protection, etc.
Input voltage 4. 380V~480V; 6: 500V~690V
Input frequency (50Hz/60Hz), 6%
Output voltage Input voltage*1.5 (rated working condition)
X Relative heavy load rated current 150% overload for 60s, maximum current
Overload capacity
PRU Imax, DC overload for 5s
Z}’g;ﬁ:ﬂy <98% (including LCL filter unit)
Power factor Adjustable (default setting is 1)
Protection Overheat protection, overcurrent protection, overload protection, IGBT
function shoot through protection, etc.
5;22‘;;""“ 4: 410Vdc~780Vdc;  6: 550Vdc~1100Vde
Output voltage 0V ~ rectifier AC input voltage
Output frequency | O0Hz~500Hz
:ﬁéaeb'e sPeed | \/F. 1:50 OLVC: 1:200 CLVC: 1:1000
Speed
| stabilization OLVC: 0.2% CLVC: 0.01%
Motor drive accuracy

Speed pulsation

OLVC: 0.2% CLVC: 0.1%

Starting torque

OLVC: 150% (0.5Hz) CLVC: 200% (0Hz)

Torque control

V/F: not supported OLVC: supported CLVC: supported

Torque accuracy

OLVC: 5% CLVC: 5%

Torque response
time

OLVC: 5ms CLVC: 5ms

Revolving speed

OLVC: 100ms CLVC: 100ms

10




response time

Dynamic speed
drop equivalent

OLVC: 0.5%*s CLVC: 0.3%*s

Environmental conditions See Table 2-3
IP rating P00, IP20
Anti-vibration - 6171 3 39002
Others performance
Safety level UL 508C-2004

Cooling method | Air-cooled

2.5 Environmental data
Table 2-3 HD2000 Series VFD Environmental Requirements

Opgratlng Requirements Standard Level
environment
l?tztallatlon Indoor, without temperature control IEC 61800-2:2016 -
Pollution |, IEC 606641 2
level
Ambient ° ° i ° IEC 60721-3-3:2002
- ~ K
- 15°C~55°C, derating at 40°C and above GBIT 4798.3-2007 3K3
Relative 15%-~95%, no condensation IEC 60146-1-1:2009 -
humidity
IEC 60721-3-3:2002
Alti > i K
titude =4000m, 1000m or more derating GBIT 4798.3-2007 3K3
Vibration shall not exceed the following limits:
Vibration . IEC 60721-3-3:2002
2 Hz > f < 9 Hz, displacement 3 mm.
conditions - P GB/T 4798.3-2007 M3/SM5
9 Hz > f < 200 Hz, acceleration 10 m/s?.
aC;ie\;‘;'ca"y IEC 60721-3-3:2002 a1
GB/T 4798.3-2007
substances
gﬂcfif/';a”'ca"y IEC 60721-332002 |
GB/T 4798.3-2007
substances
Biological IEC 60721-3-3:2002 381
conditions GB/T 4798.3-2007
Stor.age Requirements Standard Level
environment
Chemically
active 1C2 IEC 60721-3-1:2018 1C2
substances
Climate 1K22 IEC 60721-3-1:2018 1K22
Mechanical |\, | 1M11
conditions
Biological ~ 1, o IEC 60721-3-1:2018 1B1
conditions
Mechanically .
. 1S12 IEC 60721-3-1:2018 1S12
active
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Operating

. Requirements Standard Level
environment

substances

Transport

. Requirements Standard Level
environment

Transport

e Water, railway, highway, air, etc. IEC 60721-3-2:2018 --

Chemically
active 2C2 IEC 60721-3-2:2018 2C2
substances

Climate 2K12 IEC 60721-3-2:2018 2K12

Mechanical

.. 2M5 IEC 60721-3-2:2018 2M5
conditions

Biological

e 2B1 IEC 60721-3-2:2018 2B1
conditions

Mechanically
active 2S5 IEC 60721-3-2:2018 2S5
substances

Note: For operating environment, of the HD2000 series VFD, the vibration of frame F6 below meets 3M3, and
that of above F6 meets 3M5.

--End of this chapter--
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2 Product Description

3 Installation and Wiring

A Caution

the HD2000 series VFD.

take the specific model as standard.

The instructions in the installation sections of this chapter are introduced by taking the VFU of FU frame of

For installation and wiring of other units, please refer to this chapter and the instructions of other units, and

3.1 Installation operations

3.1.1 Prepare installation tools

v' Torque wrench.

v' Complete set of socket wrench, extensions kit.
v' Means of transport such as forklift or crane.
v Phillips screwdriver for fastening the terminal block wiring.

3.1.2 Remove the fixing strips

For easy transportation, 1 fixing
strip is installed on each side of the
bottom of the VFU to fix the VFU to
the pallet. Before installation, please
remove the fixing strips as shown in the
figure on the right.

3.1.3 Confirm installation space

The VFU is mounted in a cabinet,
and a certain space needs to be reserved
around it for wiring, maintenance and
heat dissipation.

S ® 7"

Top | =300 Top I;so

Front

=40

v + e
Bottom| =150 Bottorf[ =150

Front view (unit: mm, Right side view unit: mm,
Figure 3-2 Installation
space requirements

13
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3.1.4 Move the VFU to the installation position

Lifting holes are reserved on the
top of the VFU so that the VFU can be
moved by lifting equipment. As shown
in the figure below, put the lifting
slings in the lifting holes of the top
beam, adjust the slings and the center
of gravity, to lift the unit.

Caution:

v" Confirm that the lifting device
and slings can bear the weight of
the VFU before lifting.

v' For lifting operation, please refer
to the safety precautions related
to lifting.

4 Make sure the installation
inclination of the VFU is > 5%.

v' There are 4 lifting holes at the
top of HU type unit, and 4 holes
must be lifted at the same time.

3.1.5 Fix the VFU

Fix the VFU to the cabinet or rack
through the mounting holes on the back

»  FU type/GU type:
Same in the number and location
of mounting holes;

»  HU type:
There are 4 mounting holes on
the upper part of the back and 3
mounting holes on the lower part
of the back.

14
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FU type/GU type HU type

Figure 3-3 Lifting method

e

Figure 3-4 Fix the VFU (FU)



3.2 Cable connection

A Danger

v Before connecting the grid side cable, make sure that the grid side voltage will not exceed the
specified limit of the VFU and confirm the phase sequence of the grid side cable. Before connecting,
make sure that there is no voltage on the incoming cable on the grid side, and short the copper busbar
to ground when necessary to ensure personal safety.

v The voltage withstand performance of the power cables used must meet the working voltage
requirements of the VFU.

v The total load capacity of the power cables used must meet the operating current requirements of the
VFU.

v Do not perform any insulation resistance or withstand voltage test on the VFU or the module inside
the VFU. This VFU has been fully tested at the factory before shipping, and incorrect withstand
voltage test will cause damage to the VFU.

v Before connecting the machine side cable, you must ensure that the motor has been braked to ensure
personal safety!

v The external terminal connection points cannot be made of aluminum. If they are copper and
aluminum connected to each other, special copper and aluminum connectors are required, and do not
connect directly!

3.2.1 Power cable selection

When the material of protective conductor is the same as that of phase conductor, the
conductivity of shield layer must meet the requirements of IEC 61439-1.
According to GB7251.1-2005, the cross-sectional area of the protective conductor can be
selected by referring to the requirements shown in the following table:
Table 3-1 Cross-sectional area of protective conductor

Cross-sectional area of phase Minimum cross-sectional area of the
conductor S(mm?) corresponding protective conductor S,(mm?)
$>16 S

16<5>35 16

35<S SI2

The following diagram shows several ways to connect the grid incoming line. It is
recommended that the grid cables be several single-core coaxial shielded cables connected in
parallel, and the conductivity of the shield layer must be greater than 1/10 of the conductor
conductivity of the cable, and the shield layer must be grounded 360 degrees or grounded as twisted
into a bundle, as shown in figures (a)(b) below.

Transformer VFU
L1 L1
L2 — L2
oaxial L3 L3
shield
T
PEe & . PE]
|
‘ s Master ground busbar ‘
(a) System shielded cable connection with neutral line
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Transformer VFU

L1— L1

L2 — L2

‘Coaxial L3 L3
shield

[E ] [ pE]

[ Master ground busbar |

(b) System shielded cable connection without neutral line

Figure 3-5 Shielded cable connection
3.2.2 Control cable selection

Since the weak control signal is susceptible to external interference, the general control cable
should be one with shield layer, and the routing should be in line with the regulation, that is, the
control cable should be directly grounded in the VFU. If both ends of the shielded cable are in the
same ground conductor and there is no significant voltage drop, you can also ground both ends of
the shielded cable directly.

For analog signals, double-shielded twisted pair cable should be used (see figure a below).
Double shielded twisted pair cable is also recommended for being the signal cable of pulse encoder.
Do not use the same ground conductor for different analog signals. For low-voltage digital signals,
a double-shielded cable is recommended, but a single-shielded multi-twisted pair cable can also be
used (see figure b below).

/

(a) Double shielded twisted pair cable (b) Single shielded multi-twisted pair cable
Figure 3-6 Twisted pair cables with shield

The analog signal and digital signal cables should be routed separately, and it is recommended
that the signal cable controlled by relay be twisted pair. Unless the 24V and 230V control cables are
insulated or insulated sleeves are used between them, the wiring method shown in figure (a) below
is prohibited. When the control cable and power cable must be crossed for routing, the cross angle
should be 90 degrees. Signal and data cables should be routed as close as possible to grounded
surfaces, such as support beams, metal rails, etc.

24V 230V 24V 230V

Figure 3-7 24V and 230V cables wiring
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3.2.3 Cable connection torque requirements

To ensure the reliability of above connection cables, the tightening torque of all fasteners for
the connection cables should meet the requirements of Table 3-1.
Table 3-1 List of tightening torque of threaded connections

Performance level 4.8 Performance level 8.8
Threadsize |  General High tightness | General | High tightness Unit
connection connection connection connection
M3 6 8 kgf.cm
M4 12 14 kgf.cm
M5 25 30 kgf.cm
M6 50 60 kgf.cm
M8 - - 110 150 kgf.cm
M10 300 390 kgf.cm
M12 -—- -—- 550 650 kgf.cm
M16 1600 2000 kgf.cm

#  Note: Inside the VFD of Hopewind, all the bolts of M8, M10, M12 and M16 are level 8.8 Dacromet

bolts
3.2.4 Remove the front panel

The front panel needs to be
removed before connection. The
keyboard on the front panel is
connected to the inside via a network
cable. After removing the screws on the
front panel, the network cable should
be unplugged first to avoid it being
broken.

The operation method is shown in
the figure on the right.

2. Liftthefront panel upwards

3. Unplug the
network able
behind the
keyboard and
remove the front

panel

"1, Refmove ez screws on e
lower part of the front panel

Figure 3-8 Remove the front panel
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3.2.5 Connect ground conductor

Before doing other conductions, g ,-‘:
ground the VFU enclosure through the
PE connector.

»  There are 2 PE connectors on the
top of the VFU, located on the
top of the panel on both sides,
and only one of them needs to be
grounded.

»  There is a PE copper bar in the
lower part of the VFU, and the
PE cable can be connected to the
PE copper bar by passing it
through the bottom hole. The PE
copper bar is labeled with a

PEinerfaces, only need to
connectone

PEcopper bar

Ground conductor pass

oL
sign = .
through hole

The locations of the PE connector,
PE copper bar and cable pass through
hole are shown in the figure.
Recommended PE cable cross-sectional (Botbm View)
area is 120mm?, bolt size is M12.

Figure 3-9 Enclosure grounding and PE grounding

Caution:

»  For the safety of personnel and to
reduce electromagnetic radiation,
the VFD and the motor need to be
grounded between them.

»  The diameter of the ground
conductor must meet the
requirements of safety
regulations.

»  The ground conductor should be
as short as possible and close to
the VFD. Remove the insulation
paint from the fixed point.

»  When installing multiple VFDs,
do not connect the VFDs in (b) Correct grounding method
series, but connect them with only
one end grounded, as shown in
the figure.

18



3.2.6 Connect the grid side cables

Connect the grid side cables
through the 3 cable pass through holes
on the top of the VFU in turn to the grid
side copper bars L1, L2 and L3 one by
one. The locations of the grid side
copper bars and cable pass through
holes are shown in the figure.

Recommended grid side cable
cross-sectional area is 185mm?, bolt
size is M12.

(Top View)

ajoy ybnosy

ssed 9)qe0 apIS puUo

Grid side wiring
copper bars, L1,
L2, L3 from

outside to inside

Figure 3-10 Grid side cable connection
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3.2.7 Connect the machine side cables

Machine side wiring
copper bars, U2, V2,

Connect the machine side cables
through the 3 cable pass through holes
on the bottom of the VFU in turn to the
machine side copper bars U, V and W
one by one. The locations of the
machine side copper bars and cable
pass through holes are shown in the
figure.

Recommended machine side cable
cross-sectional area is 185mm?, bolt
size is M12.

Machine side cable pass
through hole

#  Note: The machine side cables are
connected to the motor via the du/dt
reactor.

(Bottom View)

Figure 3-11 Machine side cable connection

3.2.8 Connect the brake unit/brake resistor

Brake unit and brake resistor are WErake unit- .
optional. A position for mounting brake I b,af:ucrﬁ}ft‘f‘:]‘ﬂrt'ﬁet;b,e
unit is reserved in the VFU. o frobmlt:emsdeofthe
. || cabine
Recommended cable cross-sectional , i Cablepassthrough
area is 185mm?, bolt size is M12. P02 botefor comeding
! external brake [
I resiaoLrS« b
»  When connecting the brake unit, ® A 1
connect the DCP (DC+), DCN
(DC-) to the positive and

negative copper bars of the brake
unit one by one through cables.
The cables are routed from inside

(Left Side View) (Front View)

Figure 3-12 Brake unit/brake resistor connection

-
of &4 0
of (Mo

»  When connecting the brake
resistor, pass the brake resistor
cables through the pass through
holes on the left panel and
connect them to the brake units
RA(R1) and RB(R2) one by one.
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3.2.9 Connect the control unit

Mount the control unit on the left
panel of the VFU by means of wall
mounting. The locations of the control S (Wall-mounted
unit mounting holes and the cable pass O instanation
through holes are shown in the figure. ‘ &
. .. 11 . Control Unit
Refer to the sections of application ‘ & Mounting hokes
examples of power units for the ro
locations of the power module and “ Egig?ugh
control connections. connecting
control unit
# Note: The Hopewind control unit is
HCU20 series. Please refer to “11
Control Unit” and “12 Encoder '
Module” for instructions related to | - . -
the control unit and encoder module. (Left View) Installaton diagram (Front

view)

Figure 3-13 Control unit installation

3.2.10 Connect terminal blocks

5 & HO
The locations of terminal blocks ] -
X1, X2, X3 and X4 are shown in the
figure. — N
#  Note: The locations of the terminal 2
blocks differ from one another for o =
different models, please refer to > ¥

the corresponding sections for

specific locations and terminal ®

definition. SRR
5 @
(<2 |5=H] K2
L s [ 2
& & 2]

(Front View)

Figure 3-14 Locations of terminal blocks
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3.2.11 Install the front panel

1. Putthe snap on the left side of the front panel
. into the slot
After all cables are connected, install the

front panel. The installation method is shown ﬁl:-ﬂ";

in the figure. i
i 2. Insert thenetwork
cable into the network
portbehind the
key board

3. Install the front . .
paneland lockhe2~ YN - - ]
screws < .

(Front View) (Right side view )

Figure 3-15 Front panel installation diagram

--End of this chapter--
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3 Hardware Installation

4 Variable Frequency Unit - VFU

4.1 Power specifications

Power (k' . AC output current(A
Model (H\:;)vy AC input current . Heavy ( )Light Maximum Frame

Rated load Rated(A) Rated Iy load by |load I |loa type
3-phase AC 400V (380V~480V)
HD2000-33B00174B |75 |55 135 17 15 16 25
HD2000-33B00254B |11 75 20 25 22 24 36 E3
HD2000-33B00324B |15 11 27 32 28 31 47
HD2000-33B00384B (185 |15 33 38 34 37 55
HD2000-33B00464B |22 185 |40 46 41 45 67 "
HD2000-33B00604B {30 22 54 60 53 58 87
HD2000-33B00754(B) |37 30 67 75 67 73 109 F5
HD2000-33B00914(B) (45 37 81 91 81 88 132
HD2000-33B01254(B) (55 45 99 125 111 121 182
HD2000-33B01564(B) |75 55 135 156 139 151 227 F6
HD2000-33B01804(B) (90 75 162 180 160 175 262
HD2000-33B02104(B) (110 |90 198 210 187 204 306 FU
HD2000-33B02604(B) (132 (110 (238 260 231 252 378
HD2000-33B03104(B) (160 |132 |289 310 276 301 451
HD2000-33B03804(B) |200 (160 (361 380 338 369 553 GU
HD2000-33B04904(B) 250 (200 (451 490 436 475 713
HD2000-33B06054(B) (315 |250 |568 605 538 587 880
HD2000-33B07454(B) 400 (315 722 745 663 723 1084 HU
HD2000-33B08404(B) (450 |400 (812 840 748 815 1222
3-phase AC 600V (500V~690V)
HD2000-33B00636(B) |55 45 57.5 63 56 61 92
HD2000-33B00866(B) |75 55 78 86 77 83 125 F6
HD2000-33B01016(B) (90 75 94 101 89 97 146
HD2000-33B01206(B) (110 |90 115 120 107 116 175 FU
HD2000-33B01506(B) (132 (110 (138 150 134 146 218
HD2000-33B01756(B) (160 |132 |[167 175 156 170 255
HD2000-33B02156(B) |200 (160 (209 215 191 209 313 GuU
HD2000-33B02606(B) (250 |200 |261 260 231 252 378
HD2000-33B03306(B) 315 (250 (329 330 294 320 480
HD2000-33B04106(B) 400 (315 (418 410 365 398 597
HD2000-33B04656(B) 450 (400 (471 465 414 451 677 HU
HD2000-33B05756(B) |560 (450 [586 575 512 558 837

#  Note: (1) Amodel number ending with “B” indicates that the VFD of this model is equipped with a
brake unit as standard.
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(2) A model number ending with (B) indicates that the VFD of this model can be equipped with
a brake unit as optional. For example, the product HD2000-33B00754B has a built-in brake unit; the
product HD2000-33B00754 is supplied with no brake unit.

4.2

Internal structure

4.2.1 F3, F4type

Signal
interface

AC side
interface

I BT T )
=
L=
an

—

L] XTI EXT]

LETEYYER

() R [,

PE interface

[ Tpe.
= DR
| R2
= ]‘f

Figure 4-1 F3, F4 type internal structure diagram

Operation panel
interface

Bottom DC side interface
(Bottom side view)

Terminal block (torque,

Cable cross-sectional

Terminal name Terminal function description N*m) area(mm?)

F3 F4 F3 F4
DC-, DC+/R1, RZ_ DC_ bus term_inals and brake M4(17) M4(17) |6 16
(Bottom of the unit) resistor terminals
L1, L2, L3 3-Phase AC input terminals M4(1.3) M5(2.0) |6 16
PE Protective earth terminal M3(0.7) M3(0.7) | See Table 3-1
U, V,W 3-Phase AC output terminals M4(1.3) M5(2.0) |6 16
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4.2.2 F5, F6 type

AC side power
interface

Signal
interface

R1 DC+ DC- R2

9

DC side & brake

Figure 4-2 F5, F6 type internal structure diagram

resistor interface

Operation panel
interface

Terminal function

Terminal block (torque, N*m)

Cable cross-sectional

Terminal name L area(mm?)

description
F5 F6 F5 F6

DC+, DC- DC |.nput and output M8(4.5) M10(4.5) 21 65
terminals

R1. R2 Exte.rnal brake resistor M8(4.5) M10(4.5) 8 21
terminals

PE (located on Protective earth terminal

both sides of the

AC side power M6(4.5) M6(4.5) See Table 3-1

interface)

L1, L2, L3 3-Phase AC input terminals | M8(4.5) M10(4.5) 21 65

U, v,w 3-Phase AC output terminals | M8(4.5) M10(4.5) 21 65
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4.2.3 FU type

Power module

aoepau snaoa

Fan assembly

Lightning
protection board

AC output copper bar

bt

Left Side View (no panel)

PE

Distribution termina
block
[~—PE copper bar

Right Side View (no panel)

AC input copper bar mounting dimensions ()

264 61 123 104 106 72

294.5

‘ 20

175

| Seir

85 L3|e;

I

77 L2[e

L

L1)® ’]
— | | Iy
Front View Right side view

PE, AC output copper bar mounting dimensions (m)

H v|lwd 59
~3) —
E 103 306.5
kd7e[72] 141 170 335
Front View Right side view

Figure 4-3 FU type internal structure diagram

}— AC input copper bar

Power supply board

Auxiliary transformer

Note: thickness of copper bar is
3mm

Terminal name . . - Terminal block (torque, | Cable cross-sectional
Terminal function description 2
N*m) area(mm?)
L1, L2, L3 3-Phase AC input terminals M10(38) 1>240
DCP, DCN DC busbar connection terminals M10(38) 1>240
/ Brake module interface M8(15) 1>25
PE Protective earth terminal M10(38) 1>240
U2, v2. W2 3-Phase AC output terminals M10(38) 1>240
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4.2.4 GU type

Power module

epR1Ul SNq OQ

Fan assembly ==t

Auxiliary transformer’

AC output copper bar

ot~

Left Side View (no panel)

PE interface

Right Side View (no panel)

AC input copper bar mounting dimensions (mm)

265 130 120 120 173

295

‘ 20

175

‘ e 25
75 L305

h
77 L2°

L

Lie D
‘\///r\/_/_
Front View Right side view

PE, AC output copper bar mounting dimensions (mm)

451

479

Front View

Right side view

Figure 4-4 GU type internal structure diagram

AC input copper bar

Power supply board
Lightning protection
board

Note: thickness of copper bar is 3mm

Terminal name

Terminal function description

Terminal block

Cable cross-sectional

(torque, N*m) area(mm?)
L1,L2,L3 3-Phase AC input terminals M10(38) 1>240
DCP, DCN DC busbar connection terminals M10(38) 2x185
/ Brake module interface M8(15) 1>25
PE Protective earth terminal M10(38) 1>240
u2. v2. w2 3-Phase AC output terminals M10(38) 1240
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4.2.5 HU type

PE interface

RC absorption
board

Power supply.
board

PUCM

Lightning
protection
board

c ication relay

AC input copper bar

board

Auxiliary transformer

Distribution terminal

block

PE copper bar

Top View

Left Side View

— Power module x 2

DC bus interface

DCPB DCPN
= T

DCP DCN

Fan assembly x 2

1 2 2 2
36T° 9 o (oo

{—  AC output copper bar

DCPB DCPN

Jeal L J
L 169—L120-L120-90

Front View

425

472

Left Side View

73+

Note: both input and output copper bars have a thickness of 3mm

Figure 4-5 HU type internal structure diagram

Terminal name . . - Terminal block (torque, Cable cross-sectional
Terminal function description 2
N*m) area(mm?)
L1, L2, L3 3-Phase AC input terminals M12(64) 2>240
DCP, DCN DC busbar connection terminals | M12(64) 4>240
DCPB, DCPN Brake module interface M8(15) 1>25
PE Protective earth terminal M10(38) 1>240
U2, V2. W2 3-Phase AC output terminals M12(64) 2>240
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4.2.6 Signal interface

v Size F3~F6 model signal interface definition

Signal name 1/0 Description

DIl | Reserved

DI2 | Soft start contactor status feedback
DI3 | Main contactor status feedback
Di4 | Input reactor over-temperature fault feedback
DI5 | Reserved

DI6 | Reserved

DI7 | Reserved

DI8 | Reserved

XHI2 | Keyboard interface

1A Soft start, dry contact NC output

0]
1B (0] Soft start, dry contact common end
1C o Soft start, dry contact NO output
2A o Main contactor start, dry contact NC output
O
(0]

2B Main contactor start, dry contact common end
2C Main contactor start, dry contact NO output

4 Size FU~HU model signal interface definition

fe:

IeTiilIel]

X1 terminal block Signal name Pin 110 Description
e |l
OO0 I +24V 1 | Internal +24V power supply
elelell
==
+24V 2 | Internal +24V power supply
IR
D0
i~ |l GND 3 | Internal +24V power ground
1123




User Manual

X2 terminal block Signal name Pin 110 Description
1|2
Qg 220V-L 1 | External 220V-L
O
O
Slel 220V-N 2 | External 220V-N
1|=2
X3 terminal block Signal name Pin 1/0 Description
EP_+24V 1 | !External 24V power supply "24V
input
EP_GND 2 | !External 24V power supply "GND
input
I I T I 1 T
1 2‘3 4‘5‘6‘7‘8‘9 I DIl 3 | Soft start contactor status feedback
'slelele]slelelsleh DI2 4 | Main contactor status feedback
Input reactor over-temperature fault
DI3 5 |
SCoooDoD feedback
1 2‘3 4‘5‘6‘7‘8‘9 KAL 6 0 Soft start contactor drive, dry
‘ R ER R KA2 7 o contact output
KB1 8 0 Main contactor drive, dry contact
KB2 9 o) output
X4 terminal block Signal name Pin 110 Description
===
CCC L1 1 | U-phase voltage detection
[O)[S][]
ololo] _
ilzl= L2 2 | V-phase voltage detection
LT
[ 1
= =[]
C C —~L L3 3 | W-phase voltage detection
h
=
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4.3 VFU input switch and fuse selection
Table 4-1 380V~480V VFU input switch assembly and fuse selection

3-phase AC supply voltage: 380V~480V

Switching devices

. Input

400V AC input L_Oad se?niconductor
Unit model Rated rated Contactor dlsFonnector protection fuse (gR)

power current Recommended | switch Recommended

(kW) (A) parameters Recommended P

parameters
HD2000-33B00174B 75 17 25 A/I690V 25 A/I690V 25 A/I690V
HD2000-33B00254B 11 25 32 A/690V 32 A/690V 32 A/690V
HD2000-33B00324B 15 32 40 A/690V 40 A/690V 40 A/690V
HD2000-33B00384B 185 38 50 A/690V 50 A/690V 50 A/690V
HD2000-33B00464B 22 46 63 A/690V 63 A/690V 63 A/690V
HD2000-33B00604B 30 60 80 A/690V 80 A/690V 80 A/690V
HD2000-33B00754(B) | 37 75 110 A/690V 110 A/690V 110 A/690V
HD2000-33B00914(B) | 45 91 125 A/690V 125 A/690V 125 A/690V
HD2000-33B01254(B) | 55 125 160 A/690V 160 A/690V 160 A/690V
HD2000-33B01564(B) | 75 156 200 A/690V 200 A/690V 200 A/690V
HD2000-33B01804(B) | 90 180 250 A/690V 250 A/690V 250 A/690V
HD2000-33B02104(B) | 110 210 315 A/690V 315 A/690V 315 A/690V
HD2000-33B02604(B) | 132 260 350 A/690V 350 A/690V 350 A/690V
HD2000-33B03104(B) | 160 310 400 A/690V 400 A/690V 400 A/690V
HD2000-33B03804(B) | 200 380 500 A/690V 500 A/690V 500 A/690V
HD2000-33B04904(B) | 250 490 630 A/690V 630 A/690V 630 A/690V
HD2000-33B06054(B) | 315 605 800 A/690V 800 A/690V 800 A/690V
HD2000-33B07454(B) | 400 745 1000 A/690V | 1000 A/690V 1000 A/690V
HD2000-33B08404(B) | 450 840 1000 A/690V | 1000 A/690V 4 A/690V
Table 4-2 500V~690V VFU input switch assembly and fuse selection
3-phase AC supply voltage: 500V~690V
Switching devices Input

400V AC input Load semiconductor
Unit model Rated rated Contactor dis_connector protection fuse

power current Recommended | switch (9R)

(kw) (A) parameters Recommended Recommended

parameters parameters

HD2000-33B00636(B) | 55 63 80/690V 80/690V 80/690V
HD2000-33B00866(B) | 75 86 110/690V 110/690V 110/690V
HD2000-33B01016(B) | 90 101 125/690V 125/690V 125/690V
HD2000-33B01206(B) | 110 120 160/690V 160/690V 160/690V
HD2000-33B01506(B) | 132 150 200/690V 200/690V 200/690V
HD2000-33B01756(B) | 160 175 225/690V 225/690V 225/690V
HD2000-33B02156(B) | 200 215 315/690V 315/690V 315/690V
HD2000-33B02606(B) | 250 260 350/690V 350/690V 350/690V
HD2000-33B03306(B) | 315 330 450/690V 450/690V 450/690V

31




User Manual

3-phase AC supply voltage: 500V~690V

Switching devices Input
400V AC input Load semiconductor
. Rated rated Contactor disconnector protection fuse

Unit model .

power current Recommended | switch (9R)

(kw) (A) parameters Recommended Recommended

parameters parameters

HD2000-33B04106(B) | 400 410 500/690V 500/690V 500/690V
HD2000-33B04656(B) | 450 465 630/690V 630/690V 630/690V
HD2000-33B05756(B) | 560 575 800/690V 800/690V 800/690V

4.4 VFU input and output reactors selection

The input reactor of the VFU of HD2000 series VFD is selected according to the rated voltage
of 400V/690V, and that the reactor voltage drop is 2% of rated voltage at rated current, while the
output reactor is selected according to the rated voltage of 400V/690V, and that the reactor voltage

drop is 1% of rated voltage at rated current.

Table 4-3 380V~480V VFU input/output reactors selection

3-phase AC supply voltage: 380V~480V

. Ratesd pawer Rated current Recomr_nended input Recommended
Unit model KW) ) reactor inductance fJutput reactor
(mH) inductance (mH)
HD2000-33B00174B 75 17 0.865 0.433
HD2000-33B00254B 1 25 0.588 0.294
HD2000-33B00324B 15 32 0.460 0.230
HD2000-33B00384B 185 38 0.387 0.194
HD2000-33B00464B 22 46 0.320 0.160
HD2000-33B00604B 30 60 0.245 0.123
HD2000-33B00754(B) 37 75 0.196 0.098
HD2000-33B00914(B) 45 91 0.162 0.081
HD2000-33B01254(B) 55 125 0.118 0.059
HD2000-33B01564(B) 75 156 0.094 0.047
HD2000-33B01804(B) 90 180 0.082 0.041
HD2000-33B02104(B) 110 210 0.070 0.035
HD2000-33B02604(B) 132 260 0.057 0.028
HD2000-33B03104(B) 160 310 0.047 0.024
HD2000-33B03804(B) 200 380 0.039 0.019
HD2000-33B04904(B) 250 490 0.030 0.015
HD2000-33B06054(B) 315 605 0.024 0.012
HD2000-33B07454(B) 400 745 0.022 0.011
HD2000-33B08404(B) 450 840 0.020 0.010
Table 4-4 500V~690V VFU input/output reactors selection
3-phase AC supply voltage: 500V~690V
Unit model Rated power Rated current Recommended input Recommended
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3-phase AC supply voltage: 500V~690V

(kW) (A) reactor inductance output reactor
(mH) inductance (mH)
HD2000-33B00636(B) 55 63 0.403 0.201
HD2000-33B00866(B) 75 86 0.295 0.148
HD2000-33B01016(B) 90 101 0.251 0.126
HD2000-33B01206(B) 110 120 0.211 0.106
HD2000-33B01506(B) 132 150 0.169 0.085
HD2000-33B01756(B) 160 175 0.145 0.072
HD2000-33B02156(B) 200 215 0.118 0.059
HD2000-33B02606(B) 250 260 0.098 0.049
HD2000-33B03306(B) 315 330 0.077 0.038
HD2000-33B04106(B) 400 410 0.062 0.031
HD2000-33B04656(B) 450 465 0.055 0.027
HD2000-33B05756(B) 560 575 0.044 0.022

4.5 Unit application

45.1 EMC filter use

v' F3~F6 VFU built-in EMC filter

For F3, F4, F5 and F6 type VFUs, the use of the built-in EMC module is controlled by an
EMC screw. If the EMC module is not required, simply unscrew the EMC screw. The specific
location of EMC screw is shown in figure below.

F3 type EMC screw location

¥
vor || O 15
§|

F5, F6 type EMC screw location

Figure 4-6 F3~F6 VUF EMC screw location

v FU type VFU EMC filter board connection cable removal

For the FU type VFU, the circuit board where the EMC filter board cable is located at the
lower part of the left side of the unit, so the copper bar and power connector can be removed for
easy operation.

The connection cable for the EMC filter board is connected in the B hole and C hole by
default. If it is not needed to use an anti-interference module, turn to connect the cable from C hole
to A hole.
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Figure 4-7 FU type EMC filter board connection cable removal

v GU type EMC filter board connection cable removal

For the GU type VFU, the circuit board where the EMC filter board cable is located at the
lower part of the right side of the unit, so the copper bar and power connector can be removed for
easy operation.

The connection cable for the EMC filter board is connected in the B hole and C hole by
default. If it is not needed to use an anti-interference module, turn to connect the cable from C hole
to A hole.

Figure 4-8 GU type EMC filter board connection cable removal

v HU type EMC filter board connection cable removal

For the HU type VFU, the circuit board where the EMC filter board cable is located at the
lower part of the left side of the unit.

The connection cable for the EMC filter board is connected in the B hole and C hole by
default. If it is not needed to use an anti-interference module, turn to connect the cable from C hole
to A hole.
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Figure 4-9 HU type EMC filter board connection cable removal

4.5.2 VFU application example

Circuit Fast

breaker fuse Contactor Input reactor

L1

L2

“\\“
I
“\\“

L3

PE
VFU

External Q E24V
power supply

24 VDC @ AGND

Brake
resistor
R2 ©---

Keyboard
interface

XHI2 Q

= Optical fiber
] I— e
FR1 [ unit

Note: applicable two-quadrant VVFU types:
400V 7.5kW~30kW(Size F3. F4)VFU

Figure 4-10 VFU wiring diagram 1
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resistor

R1 ©---
E} Brake

Circuit Fast

breaker fuse Contactor
| = | L1 v2 ©
/%/ = /;/ 2 v2 ©
=t s wd
PE PE ©
VFU
Keyboard
XHI2 O interface
EX‘E;CSL:J;WS’ B2y ET1 E Optical fiber o
o]
24 VDC O AGND FR1 & Unit

Note: unit comes with built-in AC reactor, applicable two-quadrant VFU types:
400V 37kW~90kW(Size F5. F6)VFU
690V 55kW~90kW(Size F6)VFU

Figure 4-11 VFU wiring diagram 2

resistor

R1 ©---
E} ke

Circuit Fast

breaker fuse Contactor Input reactor

L1

_ 4\\4 _
I
_ 4\\4 _

L2

L3

PE

VFU

External power 0 X3.1
24 VDC O X3.2

Note: applicable two-quadrant VFU types:
400V 110kW~450kW VFU
690V 110kW~560kW VFU

Figure 4-12 VFU wiring diagram 3

--End of this chapter--
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4 Variable Frequency Unit - VFU

5 Basic Rectifier Unit - BRU

5.1 Power specifications

AC input current

Rated output

Rated A) DC output current (A) voltage VDC
- Frame
Model power . Basic . .
Rated |Maximum|Rated Maximum|Partial type
(kw) load Full load
In Imax In_pc | Imax oc  |load
H_DC
3-phase AC 400V (380V~480V)
HD2000-11B01624 |90 162 244 193 151 290
HD2000-11B01984 |110 198 298 236 184 354
HD2000-11B02384 [132 238 357 283 221 425
HD2000-11B02894 |160 289 433 343 268 515 DU
HD2000-11B03614 {200 361 541 429 335 644 . .
1.35*Vin |{1.32*Vin

HD2000-11B04514 |250 451 677 536 418 804
HD2000-11B07224 {400 722 1083 858 669 1287
HD2000-11B10104 [560 1010 |1516 1201 937 1802
HD2000-11B12814 |710 1281 1922 1523 1188 2285 EU
HD2000-10B16244M (900 1624 2436 1931 1506 2896
3-phase AC 600V (500V~690V)
HD2000-11B00946 |90 94 141 112 87 168
HD2000-11B01156 |110 115 173 137 107 205
HD2000-11B01386 |132 138 207 164 128 246
HD2000-11B01676 |160 167 251 199 155 298 DU
HD2000-11B02096 {200 209 314 249 194 373
HD2000-11B02616 |250 261 392 311 243 466 1.35*Vin [1.32*Vin
HD2000-11B03716 |355 371 557 441 344 662
HD2000-11B05866 |560 586 879 696 543 1045
HD2000-11B09416 |900 941 1412 1119 873 1679
HD2000-11B11516 |1100 1151 1726 1368 1067 2052 EU
HD2000-10B15696( 1500 1569 |2353 1865 1455 2798

e

start circuit.

(2) The 690V/1500kW BRU adopts diode rectification method, which requires an additional
soft start circuit.

Note: (1) The 400V/900kW BRU adopts diode rectification method, which requires an additional soft

37




User Manual

5.2 Internal structure
5.2.1 DU type

AC input copper bar (top
view)

Brake module interface

DCPB__DCPN

o 6]

PUCM

Fan fuse and relay

Power supply board

DC bus copper bar

Power module

[ Fanassembly

Distribution terminal

block

— PE

Right side view

AC input copper bar mounting dimensions(mm)
60 7
/ 76
\ | el
‘ I
|
|

29 281

85

85 l]
oy 2
B4

Top View

DC bus copper bar mounting dimensions(mm) 29
— 273 4:” ‘*

% H
i |
* [

DD

Top View

Note: both AC and DC copper bars have a thickness of 4mm

Figure 5-1 DU type internal structure diagram

Terminal function description Terminal block (torque, N*m) Cable cross-sectional
area(mm?)

3-Phase AC input terminals M10(38) 1>240

Brake module interface DCPB, DCNB | M8(15) 125

Protective earth terminal M10(38) 1>240

DC bus output M10(38) 1>40
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5.2.2 EU type

AC input copper bar (top view)

Brake module interface

DCPB__ DCPN

sl

Poweer supply
board

PUCM

Fan fuse and relay

S F

DC bus copper bar

AC input copper bar mounting dimensions(mm)

Distribution terminal
block

Right side view

/ e N )
120 g
48 \ i
\ 145 |
. il
24 145 :
Sl |
Power module o
i I. 3
e
Left Side View Top View

DC bus copper bar mounting dimensions(mm)

a—— P77 —|

5]

Top View

Note: both AC and DC copper bars have a thickness of 5mm

Figure 5-2 EU type internal structure diagram

Terminal function description Terminal block (torque, N*m) sk sesaicndl
area(mm?)

3-Phase AC input terminals M12(64) 6x185

Brake module interface DCPB, DCNB | M8(15) 1>25

Protective earth terminal M10(38) 4240

DC bus output M10(38) 6x185
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5.2.3 Signal interface

\

X3

—> X4

Figure 5-3 DU/EU type terminal block location diagram

Table5-1 X1 terminal block interface information

X1 terminal block Signal name Pin 1/0 Description

T]z[3[4576 +24V 1 | Internal +24V power supply
NSNS

O slolslsslo +24V 2 | Internal +24V power supply
S5) ib) ) i) ) GND 3 | Internal +24V power ground

X1

> DO1 5 O Module cooling fan drive

o VOV DO2 6 0 Brake unit enable side
NINNINIW
T tstatsts DO3 7 0 NC

Table5-2 X2 terminal block interface information

X2 terminal block Signal name Pin 110 Description

KK

Olsls 220V-L 1 | External 220V-L
B3

X2
20

oS 220V-N 2 I External 220V-N
S|
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Table5-3 X3 terminal block interface information (SCR rectification type)

X3 terminal block Signal name | Pin 110 Description
&éééééé&&g& EP +24V 1 | !External 24V power supply "24V
® - input
S EP GND 2 | !External 24V power supply "GND
3 - input
> DI 3 | Auxiliary transformer
© over-temperature fault feedback
D DI2 4 | Soft start contactor status feedback
DI3 5 | Main contactor status feedback
D4 6 | Input reactor over-temperature fault
feedback
DI5 7 | Brake unit fault feedback
KA1 8 0 Soft start contactor drive, dry contact
KA2 9 (e} output
KB1 10 0 Main contactor drive, dry contact
KB2 11 (e} output

Table5-4 X3 terminal block interface information (diode rectification type)

X3 terminal block Signal name | Pin 1/0 Description
TTZ7s A [e T Tee ] E 124V ly "24Vv"
Soesossssss | EP_+24v 1 I External 24V power supply
© input
Ll EP_GND 2 | !External 24V power supply "GND
3 input
5 S| DI 3 | Auxiliary transformer
over-temperature fault feedback
Y
S N DI2 4 | Soft start contactor status feedback
o DI3 5 | Main contactor status feedback
D4 6 | Input reactor over-temperature fault
feedback
DI5 7 | Brake unit fault feedback
KAL 8 o Soft start contactor drive, dry contact
KA2 9 0 output
KA13 10 0 Main contactor drive power L input
KB1 11 0 Main contactor drive power L output
KB2/KALA 12 o Main contactor drive power L input

through NC contacts
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Table5-5 X4 terminal block interface information

X4 terminal block Signal name Pin 110 Description
5 So© L1 1 | U-phase voltage detection
X4 L2 2 | V-phase voltage detection
),
o SIS®
SN L3 3 I W-phase voltage detection

5.3 BRU input switch and fuse selection

Table5-6 380V~480V BRU input switch assembly and fuse selection

3-phase AC supply voltage: 380V~480V

Switching devices AC side innut
400V AC input oad S
Rated rated ! semiconductor
Unit model Contactor dls_connector protection fuse (gR)
power current Recommended | switch Recommended
(kW) ) parameters Recommended parameters
parameters
HD2000-11B01624 90 162 200/690V 200/690V 200/690V
HD2000-11B01984 110 198 250/690V 250/690V 250/690V
HD2000-11B02384 132 238 315/690V 315/690V 315/690V
HD2000-11B02894 160 289 350/690V 350/690V 350/690V
HD2000-11B03614 200 361 450/690V 450/690V 450/690V
HD2000-11B04514 250 451 630/690V 630/690V 630/690V
HD2000-11B07224 400 722 1000/690V 1000/690V 1000/690V
HD2000-11B10104 560 1010 1250/690V 1250/690V 1250/690V
HD2000-11B12814 710 1281 1600/690V 1600/690V 1600/690V
HD2000-10B16244 900 1624 2000/690V 2000/690V 2000/690V
Table5-7 500V~690V BRU input switch assembly and fuse selection
3-phase AC supply voltage: 500V~690V
Switching devices
AC inout Recommended
690V rated | - ; Load parameters for AC
Unit model power current Contactor disconnector side input
(kW) Recommended | switch semiconductor
) parameters Recommended | protection fuse (gR)
parameters
HD2000-11B00946 90 94 125/690V 125/690V 125/690V
HD2000-11B01156 110 115 160/690V 160/690V 160/690V
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HD2000-11B01386 132 138 200/690V 200/690V 200/690V
HD2000-11B01676 160 167 250/690V 250/690V 250/690V
HD2000-11B02096 200 209 315/690V 315/690V 315/690V
HD2000-11B02616 250 261 350/690V 350/690V 350/690V
HD2000-11B03716 355 371 450/690V 450/690V 450/690V
HD2000-11B05866 560 586 800/690V 800/690V 800/690V
HD2000-11B09416 900 941 1250/690V 1250/690V 1250/690V
HD2000-11B11516 1100 1151 1600/690V 1600/690V 1600/690V
HD2000-10B15696 1500 1569 2000/690V 2000/690V 2000/690V

5.4 BRU input reactor selection

The input reactor of the BRU of HD2000 series VVFD is selected according to the rated voltage of

400V/690V, and that the reactor voltage drop is 2% of rated voltage at rated current.

Table5-8 380V~480V BRU input reactor selection table

3-phase AC supply voltage: 380V~480V

Unit model Rated power (kW) Rated current (A) Ezzir:a:::?;dHi)nput reactor
HD2000-11B01624 90 162 0.091
HD2000-11B01984 110 198 0.074
HD2000-11B02384 132 238 0.062
HD2000-11B02894 160 289 0.051
HD2000-11B03614 200 361 0.041
HD2000-11B04514 250 451 0.033
HD2000-11B07224 400 722 0.020
HD2000-11B10104 560 1010 0.015
HD2000-11B12814 710 1281 0.011
HD2000-10B16244 900 1624 0.009

Table5-9 500V~690V BRU input reactor selection table

3-phase AC supply voltage: 500V~690V

Unit model Rated power (kW) Rated current (A) ﬁgi%g:f:?;ﬂ)npm reactor
HD2000-11B00946 90 94 0.270
HD2000-11B01156 110 115 0.221
HD2000-11B01386 132 138 0.184
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3-phase AC supply voltage: 500V~690V

Unit model Rated power (kW) Rated current (A) :?nzcuocr;r:f:((j;dHi)nput reactor
HD2000-11B01676 160 167 0.152
HD2000-11B02096 200 209 0.121
HD2000-11B02616 250 261 0.097
HD2000-11B03716 355 371 0.068
HD2000-11B05866 560 586 0.043
HD2000-11B09416 900 941 0.027
HD2000-11B11516 1100 1151 0.022
HD2000-10B15696 1500 1569 0.016

5.5 Unit application

5.5.1 EMC filter board connection cable removal

When the rectifier unit runs on the IT grid, the cable connected on the EMC filter board
connection line should be connected from hole C to hole A. The basic anti-interference module
integrated inside the device should be deactivated. The connection cable for the EMC filter board is
connected in the B hole and C hole by default.

Figure 5-4 BRU EMC filter board connection cable removal

5.5.2 Parallel connection of units

The following must be followed when connecting rectifier units in parallel:

v' Each rectifier unit should be configured with a separate input reactor at its front.

v' Up to four identical rectifier units can be connected in parallel; the parallel units only need
to be controlled by a common control unit.

v"In a multi-channel power supply, power should be supplied to the system from a common
input point (i.e., different grids are not allowed).
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v' The main contactors located upstream of each pre-charge circuit must be switched on
simultaneously.

v' Each rectifier unit must be pre-charged via its own pre-charge circuit; the contactors of each
pre-charge circuit must be switched on simultaneously, which can be operated by
monitoring the answer signals of the contactors.

#  Note:

LA (1) Itis prohibited to connect the units of the same type with different power levels in parallel.

[0 (2) BRU units can be connected in parallel with the SRU units with the same power level; BRU units
cannot be connected in parallel with the PRU units with the same power level.

5.5.3 BRU application example

Circuit

Fast fuse Contactor Input reactor

breaker
e ‘ pcP ©

I I
/{ — /‘/ MDU

I I
P — DCN ©

T

BRU

Optical fibe
External power u H.FT & prica flber Control
supply _ onit
24 VDC 4 (AR

Note: The unit uses thyristor rectification, no need to configure soft start circuit
Applicable types:400V 90kW~710kW BRU
690V 90kW~1100kW BRU

Figure 5-5 BRU application example
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Circuit
breaker

Fast fuse Main contactor Input reactor

— ©u DCP ©

\\

/

DCN (C

Main contactor
auxiliary contact

Main contactor coil

Main contactor
auxiliary contact

Diode rectifier unit
X4.1 BRU

X4.2
X4.3
X1.2

X3.5

X3.11

X3.12
X3.10

External power X2.1
supply
220Vac - O X222

External power
supply
24 VDC

Note: The unit adopts diode rectification and has been internally configured with soft-start
contactor and soft-start resistor
Applicable types: 400V 900kW BRU

690V 1500kW BRU
Figure 5-6 Diode type BRU application example

--End of this chapter--
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5 Basic Rectifier Unit - BRU

6 Smart Rectifier Unit - SRU

6.1 Power specifications

Rated AC input current DC outplit clirrent (A) Rated output voltage
Model power G - . . VD(.: Frame
Rated |Maximum|Rated |Basic load |Maximum Partial type
(kW) Rated
In Imax Inpc |IH.oc Inax pc  |load
3-phase AC 400V (380V~480V)
HD2000-12B00144 (7.5 14 21 16 14 24
HD2000-12B00204 |11 20 30 24 21 36
HD2000-12B00274 (15 27 41 33 29 49 3U
HD2000-12B00344 {18.5 34 51 40 36 60
HD2000-12B00404 (22 40 60 48 42 72
HD2000-12B00554 {30 55 82 65 58 98 AU
HD2000-12B00674 (37 67 101 80 71 120
HD2000-12B00824 (45 82 123 98 87 146 SU
HD2000-12B01004 (55 100 150 119 106 179
HD2000-12B01374 |75 137 205 163 145 244 6U
1.35*Vin [1.32*Vin
HD2000-12B01654 (90 165 246 195 174 293
HD2000-12B02004 |110 200 301 238 212 358
HD2000-12B02414 {132 241 361 286 255 429 FU
HD2000-12B02924 |160 292 437 347 309 520
HD2000-12B03644 {200 364 547 433 386 650
HD2000-12B04564 |250 456 683 542 482 813 GU
HD2000-12B06474 |355 647 970 769 685 1154
HD2000-12B09114 {500 911 1367 1083 964 1625 HU
HD2000-12B11484 (630 1148 1722 1365 1215 2048
HD2000-12B14584 {800 1458  |2187 1734 1543 2600 v
3-phase AC 600V (500V~690V)
HD2000-12B00586 |55 58 87 69 61 104
HD2000-12B00796 |75 79 119 94 84 141 6U
HD2000-12B00956 {90 95 143 113 101 170
HD2000-12B01166 {110 116 174 138 123 207
HD2000-12B01396 {132 139 209 166 148 249 FU
HD2000-12B01696 |160 169 254 201 179 301
HD2000-12B02116 {200 211 317 251 224 377
1.35*%Vin |1.32*Vin
HD2000-12B02646 |250 264 396 314 280 471
HD2000-12B03336 |315 333 499 396 352 594 cu
HD2000-12B04756 |450 475 713 565 503 848
HD2000-12B07506 |710 750 1125 892 794 1338 HU
HD2000-12B10576 {1000 1057 |1585 1256 1118 1884
HD2000-12B14796 {1400 1479|2219 1759 1565 2638 U
HD2000-12B16906 |1600 1690 |2535 2009 1788 3014
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6.2 Internal structure
6.2.1 3U, 4U type

Signal

interface

AC side interfaceq

I T

—3
.

PE interface

Operation panel

interface

Bottom DC side interface
(Bottom side view)

Figure 6-1 3U, 4U type internal structure diagram

Terminal block (torque, Cable .
. . . L cross-sectional

Terminal name Terminal function description N*m) area(mm?)

3U 4U 3U 4U
DC-, DC+/R1, R2. DC_ bus term_inals and brake M4(1.7) M4(1.7) 6 16
(Bottom of the unit) resistor terminals
L1, L2, L3 Not used -- -- - -
PE Protective earth terminal M3(0.7) M3(0.7) See Table 3-1
U, vV,\Ww 3-Phase AC input terminals M4(1.3) M5(2.0) 6 16
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6.2.2 5U, 6U type

DC side power interface ==

AC side power interface

Figure 6-2 5U, 6U type internal structure diagram

= ]
R1 DC+ DC- R2
EEEER
@ i
CIE
] ”
of [BZ]
) [
Signal
interface --m]
O#on
@ L
. —f 10
am | |5
¢ [l
§
0| 1N | L=
i
u v w
)
4P )

Operation panel
interface

Terminal function

Terminal block (torque, N*m)

Cable cross-sectional

Terminal name L area(mm?)

description
5U 6U 5U 6U

DC+, DC- DC output terminals M8(4.5) M10(4.5) 25 70

R1. R2 Exte_mal brake resistor M8(4.5) M10(4.5) 16 50
terminals

P_E (right su.:ie of AC Prot(?ctlve earth M6(4.5) M6(4.5) 16 50

side power interface) | terminal

V, W -Phase AC i

u.v, 3-Phase AC input M8(4.5) M10(4.5) 25 70

terminals
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6.2.3 FU type

DC bus copper bar

Brake module interface

Lg: ¥

DCP |

DCN|[

Fan fuse and relay

Power supply
board

Terminal bloc}

PE

Power module

Fan module

97

DC bus copper bar mounting dimensions(mm)

90

AC power copper bar

‘H%ess—»‘ “*172)*107'
b b b o
L
Front View Left View

139 72

AC input copper bar mounting dimensions(mm)

é /

72 “Ae\«

|
Front View |

Left View

7 lels

\aa

Figure 6-3 FU type internal structure diagram

=4

Note: thickness of copper bar is 3mm

Terminal name Term!na.l function Terminal block (torque, N*m) Cable cr(;ss-sectlonal
description area(mm2)
U Vv,w 3-th;\se AC input M10(38) 15040
terminals
DCPB, DCNB Brake module M8(15) 1505
interface
PE Prot(?ctlve earth M10(38) 15040
terminal
DC+, DC- DC bus output M10(38) 1>40
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6.2.4 GU type

DC bus copper bar

Brake module interface

DCP
.

DCN

Power supply

board

PUCM

Fan fuse and relay

Terminal block

PE

.
Ul

Figure 6-4 GU type internal structure diagram

IR
7S g
@
T
=3 @ Power module
s
o
o ® Front View
J (e
? [
e "
@
I Fan module
Il
139 734‘——7247‘—
® Front View ‘\
K v < N\
= ( 15
'Ei g : g [~ AC power copper bar \\24_ i V
il ~

DC bus copper bar mounting dimensions(mm)

31 107

e

Left View

AC input copper bar mounting dimensions(mm)

—

‘ 46 LM /‘

Left View

Note: thickness of copper bar is 3mm

Terminal name Term!na_l function Terminal block (torque, N*m) Cable crc;ss—sectlonal
description area(mm?)
[URAVALY 3—thase AC input M10(38) 15040
terminals
DCPB, DCNB !3rake module M8(15) 1505
interface
PE Protgctlve earth M10(38) 15040
terminal
DC+, DC- DC bus output M10(38) 2x185
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6.2.5 HU type

DC bus copper bar

Power supply

[~ Powermodule x 2

kev.-«ke module interface (left
DCP, right DCN)

Fan fuse and relay

Terminal block

[ AC power copper bar

DC bus copper bar mounting dimensions(mm)

39 463

Left View

AC input copper bar mounting
dimensions(mm)

Front View

Left View

I 4725

I
1735#

Figure 6-5 HU type internal structure diagram

Note: both DC and AC copper bars have a thickness of 5mm

Terminal name Term!na‘_l function Terminal block (torque, N*m) | Cable cross-sectional area(mm?)
description

U, v,w 3—Ph§se AC input M12(64) 25040
terminals

DCPB, DCNB Brake module interface | M8(15) 15

PE Protective earth terminal | M12(64) 1>240

DC+, DC- DC bus output M12(64) 4>240
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6.2.6 1U type

DC bus copper bar BT s DC bus copper bar mounting dimensions (mm)
Lo 5 = 40 668
P |
=~ m L %
L3 el
g - ®
=] & o O™ Front View
e ; Power modle x3
¥ ® — N R
-
wn nE L) <
A BRLSE
SH ®)e @ o BN e
5 3, & o ® (Ld DCP, right DCN)
OL]
ez e CE 4 ¥ Glo)e
Bljue s G@e Lecview
&
660 €8® e®
Powersupply =
boara
. ®
PUCM . o e o 1% 0L
o
FUN o o @ L) s
) Front View
Fan module x3
Fan fse and relay
; 1Y 2
3| o @ ]
1
€0
Aty anstormer R en | €0
| Lettview
Terminal block O .
& o 500 @ ® @D ACpower copperbar ‘91"
PE-—= *s[de ¢ ®

Note: both DC and AC copper bars have a thickness of 5Smm

Figure 6-6 1U type internal structure diagram

LR Term!na_l UL Terminal block (torque, N*m) Cable cross-sectional area(mm?)
description

U, vV,w 3-Ph§seAC input M12(64) 25040
terminals

DCPB, DCNB Brake module interface | M8(15) 1>25

PE Protective earth terminal | M12(64) 1>240

DC+, DC- DC bus output M12(64) 4>240
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Signal interface

4 Size 3U~6U type signal interface definition

Signal name | I/O Description

DIl | Reserved

DI2 | Soft start contactor status feedback

DI3 | Main contactor status feedback

Dl4 | Input reactor over-temperature fault feedback
DI5 | Reserved

D16 | Reserved

DI7 | Reserved

DI8 | Reserved

XHI2 | Keyboard interface

1A 0} Soft start, dry contact NC output

1B (0] Soft start, dry contact common end

1C 0} Soft start, dry contact NO output

2A o} Main contactor start, dry contact NC output
2B (0] Main contactor start, dry contact common end
2C 0} Main contactor start, dry contact NO output
V_A I Grid voltage sampling A-phase input

V_B | Grid voltage sampling B-phase input

V_C I Grid voltage sampling C-phase input

4 Size FU~IU type signal interface definition

54

HU, IU type terminal blocks location

Figure 6-7 Terminal block location diagram




Table 6-1 X1 terminal block interface information

X1 terminal block Signal name Pin 1/0 Description
T TETaTsTe +24V 1 | Internal +24V power supply
SSSSSE
O slslslsisis +24V 2 | Internal +24V power supply
EDB)5) GND 3 | Internal +24V power ground
X1
DO1 4 (0} Module cooling fan drive
o F¥o99® DO2 5 o} Brake unit enable side
NSNS
N EAEEENEEE DO3 6 () NC
Table 6-2 X2 terminal block interface information
X2 terminal block Signal name Pin 1/0 Description
220V-L 1 1 External 220V-L
220V-N 2 | External 220V-N

Table 6-3 X3 terminal block interface information

X3 terminal block Signal name Pin 110 Description
External 24V power supply
+
EP_+24V 1 | "24\/" input
External 24V power supply
EP_GND 2 | “GND" input
Auxiliary transformer
1]2]3]4[5|6[7[8[9]10[11 Dll 3 I
R RN ) over-temperature fault feedback
N Soft start contactor status
b2 4 : feedback
I, D) D) D)
X3 DI3 5 | Main contactor status feedback
D) DS DI4 6 | LCL unit inductor
over-temperature fault feedback
S
OVVOOVOSSISS|| | DIS 7 1 Brake unit fault feedback
112[3]4a[5]6[7[8]9 1
KA1 8 0 Soft start contactor drive, dry
KA?2 9 0 contact output
KBA 10 0 Main contactor drive, dry
KB2 11 o) contact output
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Table 6-4 X4 terminal block interface information

X4 terminal block Signal name Pin 110 Description

U-phase voltage detection/soft

L1 1 |
start power supply X4.1

L2 2 | V-phase voltage detection/soft
start power supply X4.2

L3 3 | W-phase voltage detection/soft
start power supply X4.3

6.3 SRU input reactor selection
The input reactor of the SRU of HD2000 series VVFD is selected according to the rated voltage of
400V/690V, and that the reactor voltage drop is 2% of rated voltage at rated current.
Table 6-5 380V~480V SRU input reactor selection
3-phase AC supply voltage: 380V~480V

Unit model Rated power (kW) Rated current (A) Eszocrt];r:ce:?;dHl)n put reactor
HD2000-12B00144 75 14 2.101
HD2000-12B00204 1 20 1471
HD2000-12B00274 15 27 1.090
HD2000-12B00344 185 34 0.865
HD2000-12B00404 22 40 0.735
HD2000-12B00554 30 55 0.535
HD2000-12B00674 37 67 0.439
HD2000-12B00824 45 82 0.359
HD2000-12B01004 55 100 0.294
HD2000-12B01374 75 137 0.215
HD2000-12B01654 90 165 0.178
HD2000-12B02004 110 200 0.147
HD2000-12B02414 132 241 0.122
HD2000-12B02924 160 292 0.101
HD2000-12B03644 200 364 0.081
HD2000-12B04564 250 456 0.065
HD2000-12B06474 355 647 0.045
HD2000-12B09114 500 911 0.032
HD2000-12B11484 630 1148 0.026
HD2000-12B14584 800 1458 0.020

Table 6-6 500V~690V SRU input reactor selection

3-phase AC supply voltage:

500V~690V

Recommended input reactor

Unit model Rated power (kW) Rated current (A) inductance (mH)
HD2000-12B00586 55 58 0.875
HD2000-12B00796 75 79 0.642
HD2000-12B00966 90 96 0.529
HD2000-12B01166 110 116 0.437

56




HD2000-12B01396 132 139 0.365
HD2000-12B01696 160 169 0.300
HD2000-12B02116 200 211 0.241
HD2000-12B02646 250 264 0.192
HD2000-12B03336 315 333 0.152
HD2000-12B04756 450 475 0.107
HD2000-12B07506 710 750 0.068
HD2000-12B10576 1000 1057 0.048
HD2000-12B14796 1400 1479 0.034
HD2000-12B16906 1600 1690 0.030

6.4 SRU busbar output fuse selection

The Size FU~IU type SRUs of the HD2000 series VFD have built-in DC fuses as standard, so it is
not necessary to configure external DC fuses, but the Size 3U~6U type SRUs do not have built-in DC
fuses, so external DC fuses are required, the selection of which is shown in the table below:

Table 6-7 Size 3U~6U 380V~480V SRU external DC fuses selection

3-phase AC supply voltage: 380VV~480V, DC bus voltage: 500V~750V

Unit model

Rated power (kW)

DC rated output current
(A)

Recommended parameters for
DC output semiconductor
protection fuse (gR)

HD2000-12B00144 7.5 16 25A/1000V
HD2000-12B00204 11 24 32 A/Z1000V
HD2000-12B00274 15 33 50 A/1000V
HD2000-12B00344 18.5 40 63 A/1000V
HD2000-12B00404 22 48 80 A/1000V
HD2000-12B00554 30 65 110 A/1000V
HD2000-12B00674 37 80 125 A/1000V
HD2000-12B00824 45 98 160 A/1000V
HD2000-12B01004 55 119 200 A/1000V
HD2000-12B01374 75 163 250 A/1000V
HD2000-12B01654 90 195 315 A/1000V

Table 6-8 Size 3U~6U 500V~690V SRU external DC fuses selection

3-phase AC supply voltage: 500V~690V, DC bus voltage: 700V~1200V

Recommended parameters for

Unit model Rated power (kW) | DC rated output current (A) | DC input semiconductor
protection fuse (gR)
HD2000-12B00586 55 69 110A/1000V
HD2000-12B00796 75 94 160 A/1000V
HD2000-12B00966 90 113 160 A/1000V
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6.5 Unit application

6.5.1 Parallel connection of units

The following must be followed when connecting rectifier units in parallel:
v/ Each rectifier unit should be configured with a separate input reactor at its front.

v" Up to four identical rectifier units can be connected in parallel.

v' The parallel units only need to be controlled by a common control unit.

v"In a multi-channel power supply, power should be supplied to the system from a common
input point (i.e., different grids are not allowed).

v' Each SRU in the parallel units shall be connected in series to an input reactor.

v' The main contactors located upstream of each pre-charge circuit must be switched on

simultaneously.

v/ Each rectifier unit must be pre-charged via its own pre-charge circuit.

v' The contactors of each pre-charge circuit must be switched on simultaneously, which can be
operated by monitoring the answer signals of the contactors.

< Note:
(1) It is prohibited to connect the units of the same type with different power levels in parallel.
(2) SRU units can be connected in parallel with BRU units of the same power level.
(3) SRU units cannot be connected in parallel with PRU units of the same power level.

6.5.2 EMC filter board connection cable removal

When the rectifier unit runs on the IT grid, the cable connected on the EMC filter board
connection line should be connected from hole C to hole A. The basic anti-interference module
integrated inside the device should be deactivated.

4 FU type EMC filter board connection cable removal

For the FU type rectifier unit, the circuit board where the EMC filter board cable is located at the
lower part of the right side of the rectifier unit, so the copper bar and power connector can be removed
for easy operation.

The connection cable for the EMC filter board is connected in the B hole and C hole by default. If
it is not needed to use an anti-interference module, turn to connect the cable from C hole to A hole.
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v GU type EMC filter board connection cable removal

For the GU type rectifier unit, the copper bar and power connector must be removed before you
can see the circuit board (back side) where the EMC filter board cable is located.

The connection cable for the EMC filter board is connected in the B hole and C hole by default. If
it is not needed to use an anti-interference module, turn to connect the cable from C hole to A hole.

|y

: g e
oro) C
o B o

L]

L wa m

E.=
0M0=s

==
[[]]=s
=

ble
I
T oo

Figure 6-9 GU type EMC filter board connection cable removal

v HU/IU type EMC filter board connection cable removal

When using the HU/IU type rectifier units, the copper bar and fan must be removed before you
can see the circuit board where the EMC filter board cable is located (left side).

The connection cable for the EMC filter board is connected in the B hole and C hole by default. If
it is not needed to use an anti-interference module, turn to connect the cable from C hole to A hole.

. A -
g 0
Remove copper il C - @%
bar and fan
o. B

Figure 6-10 HU/IU type EMC filter board connection cable removal
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6.5.3 SRU application example

Soft start
contator

auxiliary contact

—_—
Circuit Main
breaker  Fostfuse ~ —contagor Input reactor
B O | o
[ioy i 1 =
| Vo
A Lo
| e
i
|
% |
! |
! |
I
|
|
i
|
|
|
|
|
: |
T
|
|
|
|
i I
|
|
! I
T
i
. |
T
i
Main contactor R
i
|
I
|
|
i
|
|
|
|
I
T
|
i

Main contactor coil

0Tt Start contactor
status feedback

DCOM

DGND

SRU

DC+

DC-

1B
ic

E24v

AGND

FT1
FR1

XHI2 0
ml
Unit

©
MDU
©
Soft start
contactor coil
N Extema power
220vac
External power
O 24 VDC

Keyboard

Note: This contact method requires the user to provide soft start contactor and soft start resistor
Applicable types: 400V 7.5kW~90kW (3U~6U) SRU
690V 55kW~90kW (6U) SRU

Circuit
breaker Fast fuse

Figure 6-11 SRU wiring diagram 1

Input reactor

Main contactor
auxiliary contact

Main contactor coil

SRU

DCP (O
MDU
DCN (O
X3.1 External
X3.2 24 VDC
Optical fiber
HFTE

--End of this chapter--
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Note: The unit has been internally configured with soft-start contactor and soft-start resistor

Applicable types: 400V 110kW~800kW (FU~IU) SRU
690V 110kW~1600kW (FU~IU) SRU

Figure 6-12 SRU wiring diagram 2



6 Smart Rectifier Unit - SRU

7 PWM Rectifier Unit - PRU

7.1 Power specifications

AC input current

Rated output

ol nggr A) DC output current (A) voltage VDC Frame

(kW) Rated |Maximum|Rated [Basic Maximum|Partial  |Full type
In [P IN_DC load IH_DC Imax_DC load load

3-phase AC 400V (380V/~480V)

HD2000-13B00184 (11 18 26 20 18 30

HD2000-13B00244 |15 24 36 27 24 40

HD2000-13B00304 (18.5 30 45 33 30 50 83U

HD2000-13B00354 |22 35 53 40 35 59

HD2000-13B00484 (30 48 72 54 48 81 U

HD2000-13B00594 |37 59 89 66 59 100

HD2000-13B00724 |45 72 108 81 72 121

HD2000-13B00884 |55 88 132 99 88 148 °U

HD2000-13B01204 |75 120 180 135 120 202

HD2000-13B01444 |90 144 217 162 144 242 6U

HD2000-13B01764 |110 176 265 198 176 296 1.6*Vin [1.5*Vin

HD2000-13B02124 (132 212 318 237 211 356

HD2000-13B02574 |160 257 385 287 256 431 FU

HD2000-13B03774 (235 377 565 422 376 633

HD2000-13B04814 |300 481 722 539 480 808 cu

HD2000-13B06094 (380 609 914 683 607 1024

HD2000-13B07224 |450 722 1083 808 719 1212 HU

HD2000-13B08024 |500 802 1203 898 799 1347

HD2000-13B10104 (630 1010 1516 1132 1007 [1697

HD2000-13B12834 |800 1283 1925 1437 1279 (2156 U

HD2000-13B14434 (900 1443 2165 1617 1439 [2425

3-phase AC 600V (500V/~690V)

HD2000-13B00706 75 70 105 78 70 117

HD2000-13B00846 90 84 126 94 83 141 6U

HD2000-13B01026 110 102 153 115 102 172

HD2000-13B01236 132 123 184 137 122 206

HD2000-13B01496 160 149 223 167 148 250 FU

HD2000-13B01866 200 186 279 208 185 312

HD2000-13B02326 250 232 349 260 232 390 1.6*Vin [1.5*Vin Gu

HD2000-13B02936 315 293 439 328 292 492

HD2000-13B03726 400 372 558 417 371 625

HD2000-13B04656 500 465 697 521 463 781

HD2000-13B05756 560 575 862 644 573 966 HU

HD2000-13B07446 800 744 1116 833 741 1250 U

HD2000-13B10236 1100 1023 1534 1145 1019 1718
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AC input current Rated output
Rated ) DC output current (A) voltage VDC
Model power - - - -
(kW) Rated |Maximum|Rated |(Basic Maximum (Partial  |Full
In Imax In_ b load It pc [ Imax bc load load
HD2000-13B13026 1400 1302 1952 1458 1297 2187
HD2000-13B14886 1600 1488 2231 1667 1484 2501

Frame
type
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7.2 Internal structure
7.2.1 3U, 4U type

Signal

interface

T Y L

AC side interfacef

i

[ =

)

PE interface

(Bottom side view)

Operation panel

interface

Bottom DC side interface

Figure 7-1 3U, 4U type internal structure diagram

Terminal block (torque, | Cable cross-sectional
Terminal name Terminal function description N*m) area(mm?)

3U 4U 3U 4U
DC-, DC+/R1, R2_ DC_ bus term_inals and brake MA4(L7) MA4(L7) 6 16
(Bottom of the unit) resistor terminals
L1, L2, L3 Not used -- -- -- -
PE Protective earth terminal M3(0.7) M3(0.7) See Table 3-1
U, V,Ww 3-Phase AC input terminals M4(1.3) M5(2.0) 6 16
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7.2.2 5U, 6U type

DC side power interface ==

Signal

interface

AC side power interface

i
L]
R1DC+DC- R2
23| A8 (| (5
1E
v
L

—

Figure 7-2 5U, 6U type internal structure diagram

Operation panel
interface

. Cable cross-sectional
i i Terminal block (torque, N*m
Terminal name Term!na.l function (torg ) area(mm?)
description
5U 6U 5U 6U
DC+, DC- DC output terminals M8(4.5) M10(4.5) 25 70
R1. R2 Exte_rnal brake resistor M8(4.5) M10(4.5) 16 50
terminals
P'E (right su}ie of AC | Protective earth terminal M6(4.5) M6(4.5) 16 50
side power interface)
V,W -Phase AC i
u.v, 8-Phase AC input M8(4.5) M10(4.5) 25 70
terminals
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7.2.3 FU type

DC bus copper bar

Fan fuse and relay

Power supply

board

Terminal bloc}

PE

'& ¥

DC bus copper bar mounting dimensions(mm)

’__><59i8664>‘ ’——172—-<—107»
8

(
g

¥/ T~

Front View

97

90

Power module

Left View

AC input copper bar mounting dimensions(IMIM)

Fan module

74 ‘«

330

‘*1394“ 72 ‘ 72 ‘042“7 ‘
|

Front View | Left View

AC power copper bar

Note: thickness of copper bar is 3mm

Figure 7-3 FU type internal structure diagram

Terminal name Terminal function description | Terminal block (torque, N*m) Cable crc;ss—sectlonal
area(mm?)

U, v,\w 3-Phase AC input terminals M10(38) 140

DCPB, DCNB Brake module interface M8(15) 1>25

PE Protective earth terminal M10(38) 1>240

DCP, DCN DC bus output M10(38) 1>240
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7.2.4 GU type

DC bus copper bar

Brake module interface

DCP |

DCN

Power supply

board

PUCM

Fan fuse and relay

Terminal block

PE

— Powermodule

5 A1
> s
i @
ST
= @'_
pe
<l
@
®
ol o)LL
o a2 ll—
(lolle)l2
e

DC bus copper bar mounting dimensions(mm)

31 1077‘

Fan