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Safety

Safety Information

Read and follow all safety instructions in this manual to avoid unsafe operating conditions, property
damage, personal injury, or death.

Safety symbols in this manual

A Danger

Indicates an imminently hazardous situation which, if not avoided, will result in severe injury or

death.

/\ Warning
Indicates a potentially hazardous situation which, if not avoided, could result in injury or death.

Q@ Caution

Indicates a potentially hazardous situation that, if not avoided, could result in minor injury or
property damage.

Safety information

A Danger

A

Do not open the cover of the equipment while it is on or operating. Likewise, do not
operate the inverter while the cover is open. Exposure of high voltage terminals or
charging area to the external environment may result in an electric shock. Do not
remove any covers or touch the internal circuit boards (PCBs) or electrical contacts
on the product when the power is on or during operation. Doing so may result in
serious injury, death, or serious property damage.

A Do not open the cover of the equipment even when the power supply to the inverter
has been turned off unless it is necessary for maintenance or regular inspection.
Opening the cover may result in an electric shock even when the power supply is
off.

A The equipment may hold charge long after the power supply has been turned off.
Use a multi-meter to make sure that there is no voltage before working on the
inverter, motor, or motor cable.

I\ Warning

A This equipment must be grounded for safe and proper operation.

A Do not supply power to a faulty inverter. If you find that the inverter is faulty,
disconnect the power supply and have the inverter professionally repaired.

A The inverter becomes hot during operation. Avoid touching the inverter until it has
cooled to avoid burns.

A Do not allow foreign objects, such as screws, metal chips, debris, water, or oil to
get inside the inverter. Allowing foreign objects inside the inverter may cause the
inverter to malfunction or result in a fire.

A Do not operate the inverter with wet hands. Doing so may result in electric shock



Safety

@ Caution

A Do not modify the interior workings of the inverter. Doing so will void the

warranty.

A The inverter is designed for 3-phase motor operation. Do not use the inverter to

operate a single-phase motor.

Short Circuit Current Ratings

The maximum allowed short-circuit current at the input power connection is defined in UL 508C (now
UL-61800-5-1) as 100 kA. Depending on the selected over current protective device (OCPD), the

VFD's are suitable for use in circuits capable of delivering up to a maximum of 100 kA RMS
symmetrical amperes at the inverter's maximum rated voltage. The following table shows the

recommended circuit breaker frame (100F, 150F, etc.) and interrupt rating codes (EF, NF, etc.) for
various SCCR ratings (RMS symmetrical amperes). Select the appropriate breaker for the SCCR
requirements of the system.

Voltage 100F 150F 250F 400F 600F 800F 1200F
(EFINF/HF) | (NF/HF/LF) (NF/HF/LF) (NF/HF/LF) | (NF/HF/LF) | (NF/HFILF) | (NF/HF/LFIPF)

240V | 50/65/100kA |  65/100kA 65/100kA 65/100kA 65/100kA 65/100kA 50/65/100kA
480V | 25/35/65kA | 35/65/100kA | 35/65/100kA | 35/65/100kA | 35/65/100kA | 35/65/100kA | 35/65/100/50kA
600V | 14/18/35kA | 18/35/50kA 18/35/50kA 18/35/50kA | 18/35/50kA | 18/35/50kA 18/25/35/50kA

480V Interrupt Rating Codes

EF = Standard Fault 25kA (100F Frame Size)

NF = Normal Fault 35kA (100F - 1200F Frame Size)

HF = High Fault 65kA (100F - 1200F Frame Size)

LF = Extra High Fault 100kA (150F - 1200F Frame Size)

PF = Standard Fault 50kA (1200F Frame Size)
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1 Preparing the Installation

This chapter provides details on product identification, part names, installation and cable
specifications. To install the inverter correctly and safely, carefully read and follow the instructions.

1.1 Product Identification

The H2 Series Inverter is manufactured within a range based on inverter capacity (HP/kW) and power
source specifications (240V/480V/575V). Product name and specifications are detailed on the name
plate. Check the name plate before installing the product and make sure that the product meets your
requirements. For more detailed product specifications, refer to 13.1, Input and Output Specifications on

page 357.

Note
Check the product name, open the packaging, and then confirm that the product is free from
defects. Contact your supplier if you have any issues or questions about your product.

VFD-RSI-007-H2-2C

INPUT  200-240V 3 Phase 50/60Hz
HD: 23.7 ND:
OUTPUT O-Input V 3 Phase 0.01-400HE
Y2 HD:17.0 ND:22.0 c € LISTED
Gt BAKVA 1P20 o2s o

[®){358 Ser.No 5S0C323FFFF
615 Alpha Drive Pittsburgh, PA 15238, USA

¢ BENSHAW MADE IN KOREA

Model RSi - 007 - H2-2 C

|
RSi —’ C - Chassis (UL Open)
Ready Start Inverter 1- UL Type 1
007
Input Voltage
Rated Horse Power 2 - 240V
Voltage Range | Code HP kW 4 - 480V
007 7.5 55 6 P 575V
010 10 75
015 15 1
020 | 20 | 15 — H2
025 | 25 | 185 H2 Series Inverter

240 | 480 | 575 | 030 30 22
040 40 30
050 50 37
060 60 45
075 75 55
100 100 75
125 125 90
150 150 110

200 | 200 132
250 | 250 160
300 | 300 185
400 | 400 | 2%0
500 | 500 | 315
650 | 650 | 400
800 | 800 | 500
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1.2 Part Identification

The illustrations below display part names. Details may vary between product ratings.

240V, 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V, 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

/rs% Cooling fan
o

Status Zg: f

Indicator | Pl

| — A A = '.

| : = 2

Dl — T Fome

USB Port
WinDRIVE only

Control terminal
block

Qﬂ‘ii—mcgmundtemﬂnalmver

] o—— Terminal cover
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575V, 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Vent cover %

Status
indicator

~—Front cover
LCD keypad

connector

Control terminal
USB Port block

WinDRIVE only " »
eypa

Terminal cover Conduit cover
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240V
30 HP ~ 60 HP (22 kW ~ 45 kW)

480V and 575V
50 HP ~ 125 HP (37 kW ~ 90 kW)

Status
indicator |

ICDkeypad — g

connector \ Front cover
USB Port
WinDRIVE only

Control terminal
block
e

@3— EMC ground terminal cover

T
%ﬁ— Terminal cover
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240V
75 HP ~ 100 HP (55 kW ~ 75 kW)

480V
150 HP ~ 200 HP (110 kW ~ 132 kW)

USB Port —/
WinDRIVE only LCD keypad
Front cover
Cable guid

Terminal cover

Preparing the Installation

inner cooling fan

Control terminal

block
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240V
125 HP (90 kW)

480V
250 HP ~ 300 HP (160 kW ~ 185 kW)

USB Port
WinDRIVE only LeD k i

Front cover ——

NS

Terminal cover

890053-00-02

———+——Inner cooling fan

Control terminal

block
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480V, 400 HP (250 kW)

Inner cooling fan / cover

Status
Indicator

LCD keypad
connector

USB Port
WinDRIVE only

LCD keypad

Front cover ]

Control terminal
block

Terminal cover
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480V, 500 HP ~ 650 HP (315 kW ~ 400 kW)

Inner cooling fan / cover
Status
Indicator

LCD keypad
connector

USB Port
WinDRIVE only

Front cover

EMC Filter Pt - :
j . ) Control terminal

block

Terminal cover

Main cooling fan
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480V, 800 HP (500 kW)

Inner cooling fan / cover
Status

Indicator

LCD keypad
connector
USB Port
WinDRIVE only Front caver
LCD keypad
EMC Filter
' Control terminal
block

Terminal cover ———

Main coeling fan
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1.3 Installation Considerations

Inverters are composed of various precision, electronic devices, and therefore the installation
environment can significantly impact the life span and reliability of the product. The table below details
the ideal operation and installation conditions for the inverter.

Items Description

14°F~104°F (- 10°C~40°C)

Ambient Temperature* [2.5% per °C current derating up to 122°F (50°C) max.

No ice or frost should be present.

Ambient Humidity 95% relative humidity (no condensation)

Storage Temperature  [-4°Fi 149°F (-20xC-65xC)

An environment free from corrosive or flammable gases, oil residue or
dust

Maximum 3,280 ft (1,000m) above sea level for standard operation.
Above that derate the inverter rated voltage and the rated output

Environmental Factors

ATHEE current derating by 1% for every 328 ft (100m) up to 13,123 ft
(4,000m).
Vibration Less than 1.0 G (9.8m/sec?)
Air Pressure 10 - 15 PSIg (707 106 kPa)
* The ambient temperature is the temperature measur

surface of the inverter.

Q@ Caution

Do not allow the ambient temperature to exceed the allowable range while operating the
inverter.

10



890053-00-02 Preparing the Installation

1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

The inverter must be installed on a wall that can s
The location must be free from vibration. Vibration can adversely affect the operation of the inverter.

The inverter can become very hot during operation. Install the inverter on a surface that is fire-resistant or
flame-retardant and with sufficient clearance around the inverter to allow air to circulate. The illustrations

below detail the required installation clearances.

g

4" Min /

| e

U ( e
; | HHRRINED (@] /
[ ~
. 2"Min. 2" Min. ~
/
= = w0 -

~ I —~ -

2" Tlin. D . ?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, f = -
I e

4" Min. -

-

11



Preparing the Installation 890053-00-02

Ensure sufficient air circulation is provided around the inverter when it is installed. If the inverter is to

be installed inside a panel, encl osur e, or cabinet
cooling fan and the ventilation louver. The cooling fan must be positioned to efficiently transfer the

heat generated by the operation of the inverter.

O
=
b

If you are installing multiple inverters in one location, arrange them side-by-side and remove the vent
covers. Use a flat head screwdriver to remove the vent covers. Only the H2 inverters rated for up to 30
kW may be installed side-by-side.

%,
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Preparing the Installation

NOTE

A The vent covers must be removed for side-by-side installations.
A Side-by-side installation cannot be used for the H2 inverters rated for 37 kW and above.

A For the H2 inverters rated for 50 HP (37 kW) and above, if the installation site satisfies the
UL Open Type requirements and there is no danger of foreign objects getting inside the
inverter, the vent cover may be removed to improve cooling efficiency.

If you are installing multiple inverters of different ratings, provide sufficient clearance to meet the
clearance specifications of the larger inverter. The H2 inverters rated up to 30 kW may be installed

side-by-side.

2" Min.

2" Min.
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Preparing the Installation 890053-00-02

1.5 Cable Selection

Use cables that meet the required specification for the safe and reliable operation of the product. Refer to
NEC Articles 430.2 and 430.6 along with Table 310-16 for selecting the correct wire sizing. Some local codes
may take precedence over the NEC. Refer to the following information to assist you with cable selection.

@ Caution

»  Wherever possible, use cables with the largest cross-sectional area for mains power wiring to
ensure that voltage drop does not exceed 2%.

* Use copper cables rated for 600 V, 75x C for power terminalwiring.
» Use copper cables rated for 300 V, 75x C for control terminalwiring.
e Theinverters must be grounded with fixed connections.

¢ The minimum size of the protective ground conductor shall comply with the local safety
regulations for high protective grounding.

Ground Cable and Power Cable Specifications

14

Ground Wire Input/Output Power Wire
Voltage > mm? \el
i AWG  pism uvw RIST
185 |25 14 6 oe 22 A .
22 30 o5 4 25
30 40 50 50
240V 37 50 1/0 1/0
45 60 38 2 70 70
55 75 702 | 7002 | 2Ox2l0x2
300 300
50x2 1x2
2/0x2 2/0x2
S 100 400 400
50x2 95x2 95x2
90 125 1/0x2 4/0x2 4/0x2
70x2
Ground Wire Input/Output Power Wire
Voltage 5 ing A\e
1 AWG  pisT uvw RISIT
18.5 25 3 8 16 10 6 8
22 30 16 10 6 8
2l 30 40 . 6 25 16 4 6
37 50 25 25 4 4
45 60 25 4 25 25 4 4
55 75 50 50 1/0 1/0
75 100 38 2 70 70 1/0 1/0
90 125 70 70 1/0 1/0
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Preparing the Installation

Ground Wire Input/Output Power Wire
Voltage kw 5 g AWG
il AWG  pism uvw RISIT
1/0 x2 1/0 x2
110 150 50x2 1x2 70x2 70x2 300 300
2/0 x2 2/0 x2
132 200 50x2 1x2 95x2 95x2 200 200
50x2
160 250 70x2 1/0 x2 95x2 95x2 4/0 x2 4/0 x2
185 300 ggig 3/0 x2 120x2 120x2 250 x2 250 x2
250 400 95x2 300 x2 185x2 185x2 350 x2 350 x2
315 | 500 22’&2 2/0xa | 185x2 | 185x2 | 350x2 | 350 x2
95x4 120x4 120x4 250 x4 250 x4
400 | 650 200x2 | 0% | aoox2 | a00x2 | s00x2 | 800 x2
500 800 120x4 4/0 x4 185x4 185x4 350 x4 350 x4
350x2 750x2 630x2 630x2 1500 x2 1500 x2
Ground Wire Input/Output Power Wire
Voltage kw HP > ing A\e
i AWG  pisIT UMW RISIT UNW
55 7.5 14 14 14
7.5 10 2.5 12 2.5 2.5 14 12
11 15 10 12 10
15 20 4 10 4 4 10 10
18.5 25 6 8 4 6 8 8
22 30 8 6 8 8
2y 30 40 = 6 10 1y 8 6
37 50 16 16 4 4
45 60 16 4 16 25 4 4
55 75 25 35 3 2
75 100 25 3 50 50 1 1/0
90 125 35 2 70 70 2/0 2/0
Signal (Control) Cable Specifications
n inal Wire thickness 1)
erminais mm2 AWG
P1i P7/CMIVRIV1/12/24/TI 0.3311.25 161 22
AO1/AOQ2/CMIQ1/EG 0.331 2.0 147 22
A1/B1/C1/A2/C2/A3/C3/A4/C4/A5/C5 0.331 2.0 147 22
S+, S-, SG 0.75 18

1) Use STP (shielded twisted pair) cables for signal wiring.

15
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890053-00-02 Installing the Inverter

2 Installing the Inverter

This chapter describes the physical and electrical installation of the H2 series inverters, including
mounting and wiring of the product. Refer to the flowchart and basic configuration diagram provided
below to understand the procedures and installation instructions to be followed to install the product

correctly.
Installation Flowchart

The following flowchart lists the sequence to be followed during installation. The steps cover
equipment installation and testing of the product. More information on each step is referenced in the
steps.

Product Identification (p.1)

Select the Installation Location (p.10)

Mounting the Inverter (p.20)

Wiring the Ground Connection (p.27)
Power and Signal Wiring (p.27)
Post-Installation Checks (p.49)

Turn on the Inverter

Parameter Configuration (p.72)

Testing (p.51)

17



Installing the Inverter 890053-00-02

Basic configuration diagram

The reference diagram below shows a typical system configuration showing the inverter and
peripheral devices.

Prior to installing the inverter, ensure that the product is suitable for the application (power rating,
capacity, etc.). Ensure that all of the required peripherals and optional devices (contactors, reactors,
noise filters, etc.) are available.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30kW)

@ Input side Output side

Power source

Circuit Magnetic AC reactor Motor

breaker contactor (Optional) -
(Optional)
? DC reactor
~ (Optional) -

240V: 30 HP ~ 125 HP (22 kW ~ 90 kW)
480V: 50 HP ~ 800 HP (37 kW ~ 500 kW)

Power source Input side Output side
il
D R @ R
. ®
Circuit Magnetic AC reactor Motor
breaker contactor (Optional)

(Optional)

18
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575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

: :. @ E
Circuit Magnetic AC reactor
|

Power source

Motor
breaker contactor (Optional)
(Optional)
575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)
Power source |nput side : ' Output side

Y - i
; @ =
Circuit Magnetic AC reactor Motor
breaker contactor (Optional)

(Optional)

@ Caution

according to the instructions in this manual.

supply.
A If the inverter is damaged and loses control, the machine may cause a dangerous

situations.

rated circuit breakers are installed to operate safely during power-on situations.

A Figures in this manual are shown with covers removed to show a more detailed view of the
installation arrangements. Install covers before operating the inverter. Operate the product

A Do not start or stop the inverter using a magnetic contactor installed on the input power

situation. Install an additional safety device such as an emergency brake to prevent these
A High levels of current draw during power-on can affect the system. Ensure that correctly

A Line Reactors can be installed to improve the power factor. Note that reactors may be
installed within 32.8 ft (10 m) from the power source if the input power exceeds 600 kVA.

19
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2.1 Mounting the Inverter

Mount the inverter on a wall or inside a panel following the procedures provided below. Before
installation, ensure that there is sufficient space to meet the clearance specifications, and that there
are no obstacles impeding the cooling fandés air flo

Select a wall or panel suitable to support the installation. For all inverters, refer to 13.3, External
Dimensionsonpage367and check the inverterds mounting di men:

Use a level to draw a horizontal line on the mounting surface, and then carefully mark the upper
mounting points. Drill the two upper mounting bolt holes and then install the mounting bolts. Do not
fully tighten the bolts at this time. For smaller inverters, mount the inverter on the wall or inside a panel
using the two upper bolts. Verify it is level. Mark the lower mounting points. Remove the Inverter and
drill the lower bolt holes. Install the lower mounting bolts but do not fully tighten. Mount the inverter
and fully tighten all mounting bolts. For larger inverters, refer to 13.3, External Dimensions on page
367.

240V, 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V, 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Ensure that the inverter is placed flat on the mounting surface and that the installation surface can
securely support the weight of the inverter

20
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575V, 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

| =
By
=

240V, 30 HP ~ 125 HP (22 kW ~ 90 kW)
480V, 50 HP ~ 300 HP (37 kW ~ 185 kW)
575V, 50 HP ~ 125 HP (37 kW ~ 90 kW)

21



Installing the Inverter

480V, 400 HP ~ 800 HP (250 kW ~ 500 kW)

The
i ncl

22

@ Caution

890053-00-02

A Do nottransport the inverter by lifting withthei n v e rcavers obptastic
surfaces. The cover may come loose causing the inverter to be dropped which
can cause injuries or damage to the product. Always support the inverter using

the metal frames when moving it.

A Hi-capacity inverters are very heavy and bulky. Use an appropriate transport

and liing methods that are suitable for the weight.

arger

uded wi

Eye-Bolt Hole

Weight | Eye Bolt
Voltage, HP (Ibg) (cyourse)
240V, 75 HP 118.2 M10
480V, 150 HP 123.0 M10
240V, 100 HP 121.9 M10
480V, 200 HP 123.0 M10
240V, 125 HP 159.2 M10
480V, 250 HP 164.7 M10
480V, 300 HP 164.7 M10
480V, 400 HP 264.6 M12
480V, 500 HP 409.0 M12
480V, 650 HP 409.0 M12
480V, 800 HP 584.0 M16
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@ Caution

Do not install the inverter on the floor or mount it sideways against a wall. The inverter must be installed
vertically on a wall or inside a panel with its rear flat on the mounting surface.

23
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2.2 Enabling the RTC (Real-Time Clock) Battery

The H2 Series inverter comes from the factory with a CR2032 lithium-manganese battery pre-installed

onthe IOCPUPCB. The battery po weRTE. Thethatteryininswlledvatnad s bui | t
protective insulation strip to prevent battery discharge. Remove this protective film before installing

and using the inverter.

Q@ Caution

ESD (Electrostatic discharge) from the human body may damage sensitive electronic components
onthe P C B @werefore, be extremely careful not to touch the PCB or the components on the
PCB with bare hands while you work on the /0 CPU PCB.

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge any
electrical charge before working on the PCB, or wear an anti-static wrist strap and ground it on a
metal object.

2.2.1 Battery Access
Follow the instructions below to activate (or replace) the battery. Remove the protective insulation strip
underneath the battery to enable the RTC feature on the H2 series inverters.

@ Caution

Ensure that the inverter is turned off and DC bus voltage has dropped to a safe level before
opening the terminal cover when enabling or replacing the RTC battery.

Loosen the screw(s) on the power cover then remove the power cover.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW) 240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)
575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)
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240V: 75 HP ~ 125 HP (55kW ~ 90 kW) 480V: 400 HP ~ 800 HP (250 kW ~ 500 kW)
480V: 150 HP ~ 300 HP (110 kW ~ 185 kW)

For 7.5 ~ 125 HP only. Remove the keypad from the inverter body.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)

25
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For 7.5 HP ~ 125 HP only. Loosen the screws securing the front cover and remove the front cover by
lifting it. The 1/O CPU PCB is exposed.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW) 240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)
575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Locate the RTC battery holder on the I/O CPU PCB and remove the protective insulation strip by gently
pullingit. If replacing, gently pry out the battery and replace.

Reattach the front cover, the power cover, and the keypad back onto the inverter body.

2.2.2 Battery Specifications

Model type: CR 2032 (lithium-manganese) Nominal voltage: 3 V

Nominal capacity: 220 mAh

Operating temperature range: -201 80 degrees C

Life span (approximately): 53,300 hrs (inverter on) / 25,800 hrs (inverter off)
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2.3 Cable Wiring

Complete the cable connections by connecting an appropriately rated cable to the terminals on the
power and control terminal blocks. Read the following information carefully and follow all warning
instructions.

Do not connect power to the inverter until installation has been fully completed and the inverter is
ready to be operated.

/\ Warning

Powsupwl ymindte onnetcti RIS ant er miAralasn.ge inkientp inta s e
sequemmoAecesG@amye pbwng S uptpd yottetarbnhiveisbalusset er n al
damatg@hienverter.

Motmabl ed emursni etctt iElVanWTer miAdrarlasngement of the outpu
sequence will affect motor rotation direction.

Ground cables must be connected to the designated
the DC bus negaeirmenblus (N

Use cabl eg gwistt h ptolsse thhieoczlosa@meaa tvool t age drop i s n
|l ong cable runs. Lowering the carrier frequency or
voltage drop.

Use cambeéres a0at7eA f attrhppower termi nal wiring
Use copper cabWe%Cfroartceodh tarto | wit rir mg n a l

Voltage drop is calculated with the following formula.
«  Voltage Drop (V) = [V3 X cable resistance (m{¥m) X cable length (m) X current (A)]/ 1000

Distance <165ft(50m) <3301t (100 m) > 330 ft (100 m)
Allowable Carrier Frequency (<15 kHz <5 kHz <2.5 kHz

Ap prl aytteodr qtubehsee r m8 mradlwoso.s er ewsilseat ed connections and
sharitr amiohae 6§ f unTit g lonteshsdc s wnou crha @ a matgktee r mi nal s

Thei n v e rpowerrteénsnal connections can cause harmonics that may interfere with other
communication devices located near to the inverter. Toreduce interference the installation of noise
filters or line filters may be required.

Long cable runs can cause reduced motor torque in low frequency applications due to voltage
drop. Long cable runs also increase the circuits susceptibility to stray capacitance and may
trigger over current protection within the inverter or result in malfunction of equipment
connected to the inverter.

Motor Cable Length:
A 7.5HP A 800 HP-----492 ft. (150 m).

To increase the service life of the motor and the inverter, Benshaw recommends adding an
output reactor with motor lead lengths up to 100 ft. For motor lead lengths between 100 ft. up
to 1500 ft., install a Long Lead (dVv/dT) filter.

Toavoid circuit interruption or damaging connected equipment, donoti nst al | suBe- CC6 s ,
protection or EMC ilters on the output side of the inverter.

When connecting a contactor to the output of the inverter, avoid ON / OFF contactor operation while
inverter is running. It may cause the inverter to trip or short circuit the output of the inverter.

Route signal cables away from power cables to avoid interference.
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Step 1 Terminal Cover and Cable Guide

The terminal cover and cable guide must be removed to install cables. Refer to the following
procedures to remove the covers and cable guide. The steps to remove these parts may vary
depending on the inverter model.

Loosen the bolt(s) that secure the terminal cover. Then remove the cover by lifting it from the bottom and
away from the front.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW) 240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)
575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

M s I

240V: 75 HP ~ 125 HP (55kW ~ 90 kW) 480V: 400 HP ~ 800 HP (250 kW ~ 500 kW)
480V: 150 HP ~ 300 HP (110 kW ~ 185 kW)
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Remove Cable Guide
() Push and hold the levers on both sides of the cable guide and then () removethe

cable guide by pulling it directly away from the front of the inverter.
In some models (50 HP ~ 125 HP, 37 kW ~ 90kW) the cable guide is secured by a bolt. Remove the bolt

first.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW) 240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW) 480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)

575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Connect the cables to the power terminals and the control terminals. For cable specifications, refer to 1.5
Cable Selection on page 14.
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Step 2 Ground Connection

Install the ground connection for the inverter.

890053-00-02

Locate the ground terminal and connect an appropriately rated ground cable to the terminals. Refer to
1.5 Cable Selection on page 14 to find the appropriate cable specification for your installation.

Ground terminals

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Ground terminals

240V: 75 HP ~ 125 HP (55kW ~ 90 kW)
480V: 150 HP ~ 300 HP (110 kW ~ 185 kW)

240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V, 575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)

480V: 400 HP ~ 800 HP (250 kW ~ 500 kW)

Connect the other ends of the ground cables to the supply ground terminal.

Note

A 240V products require Class 3 grounding. Resistance to ground must be 0100 q .
A 480V/575V products require Special Class 3 grounding. Resistance to ground mustbe O10q .

/\ Warning

Install ground connections for the inverter and the motor by following the correct specifications to
ensure safe and accurate operation. Using the inverter and the motor without the specified

grounding connections may result in electric shock.

This product can cause a D.C current in the ground conductor. If a ground fault device (RCD or
monitoring RCM) is used for protection, only Type B is allowed on supply side of this product.
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Step 3 Power Terminal Wiring

Installing the Inverter

The following illustration shows the terminal layout on the power terminal block. Refer to the power
terminal descriptions to understand the function and location of each terminal before making wiring
connections. Ensure that the cables selected meet or exceed the specifications in 1.5 Cable Selection
on page 14 before installing them.

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Short MC
Bar
5
P1(+) P2(+)
_|
N
(D ‘ J ' T
&) OO0CCOOOOCOO0O0O

R(L1) S(L2) T(L3) P1(+) P2(+)

<]

L

==

B) {N# U v

S

N

3-phase AC input

Power Terminal Labels and Descriptions

OOOCID = ,n,ﬁf]
W
| —

T

Motor

Terminal Labels Name Description
R(L1)/ S(L2) / T(L3) |AC power input terminal [Mains supply AC power connections.
P2(+) / N(-) DC bus terminal DC voltage terminals.

P1(+) / P2(+)

DC Reactor terminal

DC Reactor connection. Remove shorting bar
when you add a DC Reactor.

P2(+) /B

Brake resistor terminals

Brake resistor wiring connection.

u/v/iw

Motor output terminals

3-phase induction motor wiring connections.
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240V: 30 HP ~ 60 HP (22 kW ~ 45 kW)
480V: 50 HP ~ 125 HP (37 kW ~ 90 kW)

MC
| P3(#)
P2(+)

@

N(-)

(Ran sa2) [res) Pan P [Nof [u ] [Vv] [w]]
1L M |

- MOTOR
®

j\ I
=1

3-phase AC input Motor

Power Terminal Labels and Descriptions

Terminal Labels T[] Description

R(L1)/ S(L2) / T(L3) |AC power input terminal [Mains supply AC power connections.

P2(+) / N(-) DC bus terminals DC voltage terminals.
P3(+) / N(-) gﬁ:}ﬁ:&'t (DBU) Brake unit (module) wiring connection.

Uu/v/iw Motor output terminals 3-phase induction motor wiring connections.
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240V: 75 HP ~ 125 HP (55 kW ~ 90 kW)
480V: 150 HP ~ 400 HP (110 kW ~ 250 kW)

2228Y
P(+) _} _”\—‘
i
H
LYY Y O
N(-)
——Motor——
®a ) [sdizy) [Tenzy | | (¢ | lGac=2 | [t J[ v [ w7 H}

RLF RL7 =

Power Terminal Labels and Descriptions

Terminal Labels Name Description
R(L1)/ S(L2) / T(L3) |AC power input terminal Mains supply AC power connections.
B i Not used - does not include a braking

transistor (IGBT).

P() I N() DC bus terminal DC voltage terminals.
(or DBU connection terminals)|(or Brake unit wiring connection)

3-phase induction motor wiring

Uu/v/w Motor output terminals .
connections.
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480V: 500 HP ~ 800 HP (315 kW ~ 500 kW)

JKFW:‘C’ ‘_} ‘4‘

» | =
A a
S
N(-) "
— —Motor—
B =) Fas) (o] (e ) Cu ) C ) Cwr )

© o|/o o|/lo o|/o o]/o o]/o o|[o o||o ©

e ]

LT
(=)}
=)
o1
=)
=19
o}
S
£h

© © || © ©

LT
-]
)]
()]
(<))
(=)
(3)]
[(5)]
(=)
A
th

R(L1)/ S(L2) / T(L3) |AC power input terminal Mains supply AC power connections.

DC bus terminal DC voltage terminals.
(or DBU connection terminals) |(or Brake unit wiring connection)

P(+) / N(-)

3-phase induction motor wiring

Uu/v/iw Motor output terminals .
connections.
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2.3.1 575V Inverter - DC Reactor Installation

For 575V inverters (7.5 HP ~ 40 HP), a DC Reactor is supplied mounted in a conduit box. It requires
mounting and connection to the inverter. Follow the steps below to install and connect the DC
Reactor.

7.5 HP ~ 40 HP

a. Remove the Terminal cover from the
inverter.

b. Remove the Cable Guide/Bracket from
the inverter.

c. Remove the top cover of the DC
Reactor/Conduit Box.

d. Mount the DC Reactor/Conduit Box to
the inverter.

e. Remove the Jumper (Shorting Bar)
from terminals P1 and P2.

f. Connect DC Reactor wires to terminals
P1 and P2.

Reinstall the Cable Guide/Bracket.

Inverter can be mounted at this time.

Complete the remaining Power wiring.

Complete the Control wiring.

Reinstall the Terminal cover.

[. Install the top cover of the DC Reactor/Conduit Box.

xT T oa@
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575V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW, Built-in DC Reactor)

®

MC
e,
o
P1(+) P2(+)
_I
O NATA
N() Shunt

QO

—1

. A : : ! =5 H L
OOOOOOOOOOOOOO i L G@ ﬁ l

c

R(L1) S(2) T(L3)

=1

Pih) P2() B)J{NG) U vV W )
|

Keleealll=

—

L

|

I gy

| P — i
clelEEEl
5 H H P HE '

T

—_= Built In DC Reactor

3-phase AC input
Power Terminal Labels and Descriptions

Terminal Labels

R(L1)/ S(L2)/ T(L3)

NETE]

AC power input terminal

Motor

Description

Mains supply AC power connections.

P2(+) / N(-)

DC bus terminal

DC voltage terminals.

P1(+) / P2(+)

DC Reactor terminal

DC Reactor wiring connection.

P2(+) / B

Brake resistor terminals

Brake resistor wiring connection.

Uu/v/iw

Motor output terminals

3-phase induction motor wiring connections.
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Installing the Inverter

575V: 25 HP ~ 40 HP (22 kW ~ 30 kW, Built-in DC Reactor)

MC

[ —
O

A

P1(+) P2(+) )
§

Lv)\:/\'j

Y
o

N(-)

NAA"
Shunt

® Jodoodoodoodoodood| & (@)

C__RLN S T03) _Pit) P2()

“_ -

BeCNG U

ezl
oA hNaA

b |

\'4
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3-phase AC input

Power Terminal Labels and Descriptions

Terminal Labels

NETLE]

Motor

‘Description

R(L1) / S(L2) / T(L3) |AC power input terminal  [Mains supply AC power connections.
P2(+) / N(-) DC bus terminal DC voltage terminals.

P1(+) / P2(+) DC Reactor terminal DC Reactor wiring connection.

P2(+) / N(-) Brake unit (DBU) terminals [Brake unit wiring connection.
u/v/iw Motor output terminals 3-phase induction motor wiring

connections.
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575V: 50 HP ~ 125 HP (37 kW ~ 90 kW, Built-in DC Reactor)

MC
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3-phase AC input

Power Terminal Labels and Descriptions

Terminal Labels

NETlE

Motor

’Description

R(L1)/ S(L2) / T(L3) |AC power input terminal  [Mains supply AC power connections.
P2(+) / N(-) DC bus terminal DC voltage terminals.

P3(+) / N(-) Brake unit (DBU) terminals |Brake unit wiring connection.
u/v/iw Motor output terminals 3-phase induction motor wiring

connections.
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Step 4 Control Terminal Wiring

The illustrations below show the layout of control wiring terminals and control board switches located
on the 1/0O TB PCB. Refer to the detailed information provided below and 1.5 Cable Selection on page

14 before installing control terminal wiring.
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Switch Symbols and Description

Switch Description Factory Default

SW1 ([Terminating Resistor (RS-485) selection switch (Left: On, Right: Off) |Right: OFF

SW2 |NPN/PNP mode selection switch (Left: PNP, Right: NPN) Right: NPN
Analog Input Terminal V1 - V1/T1 Input mode selection switch

o (Left: V1, Right: T1, PTC) Left: V1
lAnalog Input Terminal 12 - Current/Voltage input selection switch .

SW4 | eft: 12, Right: V2) Left: 12

SW5 Analog Output Terminal AO1 - Voltage Output/Current (1) Output Right: 10

selection switch (Left: VO, Right: 10)
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Input Output Control Terminal Block Wiring Diagram
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Input Output Terminal Block (IO TB PCB)
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= |
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Ansiog  “Analog  SWikh Analog  Terminating
Input input Selection Output Resistor
Sw4 SW3 SW2 SWS SW1
L= | (=] J[ [=] [ Jof [ [=]
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Input Terminal Labels and Descriptions

Function

Multi-function
input terminal
configuration

Label

P1~P7

Name

Multi-function Inputs 1-7

Description

Configurable multi-function input terminals.
Factory default settings are as follows:
P1l: Fx P2: Rx P3: BX P4: RST

P5: Speed-L P6: Speed-M P7: Speed-H

CM

Common

Common terminal for multi-function input
terminals and analog input/output terminals.

All three CM terminals are the same circuit.

Analog input
configuration

VR

Potentiometer power
supply

10 VDC Voltage Reference Source: Used as
the 10 VDC source to power potentiometer.

Maximum Voltage Output: 12 V Maximum
Current Output: 12 mA
Potentiometer: 1 ~ 5k q

V1/(T1)

\Voltage input for frequency
reference

Switch between Voltage (V1) and PTC (T1)
input modes using SW3 on the 10 TB
board.

V1 - Modify a frequency reference via
analog voltage input.

Unipolar: 0 ~ 10 V (12 V Max)
Bipolar: -10 ~ 10V (x12 V Max)

Thermistor (PTC) input for
motor temperature monitor

and protection

T1 - Analog input to monitor motor
temperature via the motor thermistor

(PTC).
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Function Label Name Description

Switch between current (12) and voltage
(V2) input modes using SW4 on the 10 TB
board.

I2 - Modify a frequency reference via

Analog input analog current input.

configuration

Current/Voltage input for

12(v2) frequency reference input

V2 - Modify a frequency reference via
analog voltage input.

Input current: 0i 20 mA

Maximum Input: 24 mA

Input resistance 249 q

Modify a frequency reference via Pulse
Train input from 0 to 32 kHz.

Low Level: 07 0.8 V, High Level: 3.5i 12 V.

Frequency Reference

FusE gt input via Pulse Train

Outputs/Communication Terminal Labels and Descriptions

Function Label Name Description

Switch between current (I0) and voltage (VO)
output modes using SW5 on the IO TB board.

IO - 4-20mA output representing various inverter
information. Set OUT-01 to output frequency, output
current, output voltage and others.

AOL \Voltage/Current VO - 0-10VDC output.
Output
Output Signal Specifications:
Output current: 0T 20 mA

Analog Maximum output current: 24 mA
Outputs
Output voltage: 01 10 V

Maximum output voltage/current; 12 V/12 mA
Factory default 4-20mA OUT-01: Frequency
0-10VDC output representing various inverter
information. Set OUT-07 to output frequency, output
current, output voltage and others.

\Voltage Output
(only) Output Signal Specifications:

Output voltage: 0i 10 V

Maximum output voltage/current: 12 V/12 mA
Factory default 0-10V OUT-07: Frequency

AO2
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Function Label Name Description
Form C, configurable output terminal. Activates
based on OUT-31 setting.
Normal operation: B1-C1 closed. A1-C1 open
Relay Multi-function output |Activated condition: A1-C1 closed, B1-C1 open
Outputs A1/C1/B1 [relay o
(Form C) Specifications:
N.O.: AC250V,<2A,DC30V,<3A
N.C..AC250V,<1A,DC30V,<1A
Factory default: OUT-31: Trip
Form A, configurable output terminals. Activate
based on OUT-32 ~ OUT-36 settings.
A2/C2 Multi-function
Relay A3/C3 output relays Specifications:
Outputs  |A4/C4 (Form A) AC250V,<5A,DC30V,<5A
IA5/C5 Factory defaults:
OUT-32: Run
OUT-33~36: None
Open collector, configurable output terminal.
/Activates based on OUT-36 setting. Usethe i 2 4
Mult-function (Open terminal or external power source.
Can provide a pulsed output (Set OUT-36 = TO)
Q1/(TO) [Collector)/Pulse , X
configurable to OUT-61 settings.
Output
Specifications: DC 26 V, 50 mA or less
Digital Pulsed output frequency: 0i 32kHz., 0i 12V
Output EG Common Ground terminal for Q1 (open collector).
Primary use is for supplying the digital input
terminals in PNP mode. May be used for other
purposes (EX: 2-wire transducer). Caution on the
24 24 VDC power | i mited power termibal.ng of
supply
Specifications:
24VDC Maximum output current: 100 mA
Send / receive RS-485 signals. Refer to 10, RS-485
RS-485  |S+/S-/SG |RS-485 signal line |Communication Features on page 299 for more
details.
Note
A STP (Shielded Twisted Pair) cable has a highly conductive shielded screen around

twisted cable pairs. STP cables protect conductors from electromagnetic interference.

ST SR SU 8

When making wiring connections at the control terminals ensure that the total cable length
does not exceed 165 ft (50 m).

Ensure that the length of any safety related wiring does not exceed 100 ft (30 m).

Ensure that the cable length between the keypad and the inverter does not exceed 50 ft
(15.24 m). Cable connections longer than 50 ft (15.24 m) may cause signal errors.

Use aferrite core to protect signal cables from electro-magnetic interference.
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Step 5 PNP/NPN Mode Selection

The H2 inverter supports both PNP (Source) and NPN (Sink) modes for activating the digital inputs at
the terminal block. Select an appropriate mode to suit switching requirements using the PNP/NPN
selection switch (SW2) on the 10 TB board. The following describes each mode along with connection
diagrams. Switch position (status) can be viewed at parameter IN-90.

NPN Mode (Sink)
This is the factory default setting of the inverter. With SW2 (on IO TB PCB) in the NPN position,
connect an external contact (switch, relay, transistor) between Px and CM. When the external contact

closes, the input is activated by connecting the internal 24V source to CM (sink). CM is the common
ground terminal for all digital input terminals.

P24
ro g
PNP NPN
4
™ J7
—O O VW

P1(FX)

/

O

O
$

——O O—O0 P2RX

PNP Mode (Source)

With SW2 (on the 10 TB PCB) in the PNP position, the input is activated by applying 24V to the digital
input. Connect an external contact (switch, relay, transistor) between 24 and Px terminal. When the
contact closes, the input is activated by applying 24V to the digital input. The 24V source can be from
t he i n @Réotetmenal 6r an external supply. When using an external 24V source, connect the
external source (-) to the CM terminal. CM is the common ground terminal for all digital inputs.

P24
O
PNP NPN
O
- M
24V
+ —
O 0—0 YW
P1(FX)
O O O P2(RX
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Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical Grounding

H2 inverters have built-in EMC filters (exceptions are 240V:50 HP and 60 HP, 480V and 575V:100 HP

and 125 HP). An EMC filter prevents electromagnetic interference by reducing radio emissions from

the inverter. Using the built in EMC filter is not always recommended as it increases leakage current.

Before using the inverter, c¢ ontem.iftheihvereeriponnesteds uppl vy
to a power source with an asymmetrical grounding connection, the EMC filter must be

disconnected.

Asymmetrical Grounding Connection

R(LT) RILY)
Intermediate
One phase of a _ ‘
grounding point
delta
ion i on one phase
connection is S “
grosligr?qes()j m 5(L2) \connection (TN —
’ = Systems) T(L3)
T(L3)
R(L1)
- T RWLY
The end of a L A 3-phase o g
single phase is connection
without — 512
grounded (TN _
grounding (TN T(L3)
Systems) S tome)
= N Y :; D ()
A Danger

Disconnect the EMC filter if the inverter is connected to a power source with an
asymmetrical grounding structure (Examples above). Personal injury or death by electric
shock may result.

»  Waitatleast 10 minutes before opening the covers and exposing the terminal connections.
Before starting work on the inverter, test the connections to ensure all DC voltage has been
fully discharged. Personal injury or death by electric shock may result.
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Disabling the Built-in EMC Filter

240V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)
480V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)
575V: 7.5 HP ~ 40 HP (5.5 kW ~ 30 kW)

Refer to the figures below to locate the EMC filter on/off terminal and replace the metal bolt with the
plastic bolt. If the EMC filter is required in the future, reverse the steps, and replace the plastic bolt
with the metal bolt to reconnect the EMC filter.

Steel bolt | Plastic bolt

1 7T

EMC ON EMC OFF

Disabling the Built-in EMC Filter

240V: 30 HP ~ 40 HP (22 kW ~ 30 kW)
480V: 50 HP ~ 75 HP (37 kW ~ 55 kW)
575V: 50 HP ~ 75 HP (37 kW ~ 55 kW)

Remove the EMC ground cover located at the bottom
of the inverter.

The terminal on the right is used to ENABLE the EMC
filter (factory default). The terminal on the left is used to
DISABLE the EMC filter.

Remove the EMC ground cable from the right terminal
(EMC filter-ON / factory default) and connect it to the left
terminal (EMC filter-OFF).

If the EMC filter is required in the future, reverse the
steps and connect the EMC ground cable to the right
terminal to enable the EMC filter.
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Disabling the Built-in EMC Filter
240V: 75 HP ~ 125 HP (55 kW ~ 90 kW)
480V: 150 HP ~ 800 HP (110 kW ~ 500 kW)

Follow the instructions listed below to disable the EMC filters for the H2 inverters with the above ratings.

Remove the front cover located at the top of the inverter. NOTE: With 400 HP and larger inverters, the LCD
cable is connected to the back of the cover and will need disconnected.

Remove the EMC ground cable from the right terminal (EMC filter-ON / factory default) and connect it to
the left terminal (EMC filter-OFF / for power sources with asymmetrical grounding).

240V 75 HP ~ 100 HP (55 kW ~ 75 kW) 240V: 125 HP (90 kW)
480V: 150 HP ~ 200 HP (110 KW ~ 132 kW)  480V: 250 HP ~ 300 HP (160 kW ~ 185 kW)

EMC Fier ON MIAT ON |

l/w;i-.r:»-\ ac (@)(0) var
\Wir0t J
( Varistor On \ B 5—: o
\EMX Fiter O ) -
b )
[ . . MAA O . 1'. y )
530 e [orreon\ o€ @) v
yop it \WritrOn )/
i
E ., 0d .9 R
%, " .8 (T Fiver OF ) B (0
ad, 7Y Nl
[slel<]e .:.‘.i.i.
ke
------------ O™
480V: 400 HP (250 kW)
EM Iter On
varist O ~
y v
[ k L©°’ \
J Lirl_‘ | | |l | l
: o] A e o R T L,
EMC Filter On -, t [
varistor Off /O | SN
&g
(=@
O+
EMC F W
tor On 7O [ ™
"“ T l‘jio ?i
3 =
! ~rery 1 ENC Rk OFF Voristor
| | 6.6 O
| I 000
(.o,ro .]'-Tm":m"'-_f vi-{
e J.'f*‘:i»*vq
- { @emanrnn
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Step 7 Re-assembling the Covers and Routing Bracket
Re-assemble the cable routing bracket and the covers after completing the wiring and basic

configurations. Note that the assembly procedure may vary according to the product group or frame
size of the product.
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2.4 Post-Installation Checklist

After completing the installation, check the items in the following table to make sure that the inverter

has been safely and correctly installed.

Items Check Point Ref. Result
Is the installation location appropriate? p.11
Does the environment meet 10
Installation conditions? .22
Location/Power - A
/O Verification Does the power source match the i n v e rateé inpdit® | p.357
Il s the inverterds rated ol
equipment? Degraded performance will result in certain 379
circumstances. Refer to 13.6 Continuous Rated Current | 222
Derating on page 379 for details.
Is a circuit breaker installed on the input side of the i
inverter?
Is the circuit breaker correctly rated? -
Are the power source cables correctly connected to the
R/SIT terminals of the inverter? 27
(Caution: connecting the power source to the U/V/W Rl
terminals may damage the inverter.)
] /Are the motor output cables connected in the correct
Power Terminal - |)hace rotation (UNV/W)? 7
Wiring (Caution: motors will rotate in reverse direction if three Rl
phase cables are not wired in the correct rotation.)
Are the cables used in the power terminal connections 14
correctly rated? p.2%
Is the inverter grounded correctly? p.27
Are the power terminal screws and the ground terminal 372
screws tightened to their specified torques? Role
Are the overload protection circuits installed correctly on
the motors (only if multiple motors are connected to one -
inverter)?
Is the inverter separated from the power source by a i
magnetic contactor (if a braking unit/resistor is in use)?
Ar e P EFdOrgedpsotection and electromagnetic
interference filters installed correctly? (These devices p.27
MUST NOT be installed on the output side of the inverter.)
Check Motor Lead Length 27
7.5 HP (5.5kW) -> 800 HP (500kW) ----492 ft (150 m) D2l

Installing the Inverter
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50

Items

Control Terminal
Wiring

Check Point

IAre STP (shielded twisted pair) cables used for control
terminal wiring?

890053-00-02

Ref. Result

Is the shielding of the STP wiring properly grounded?

If 3-wire operation is required, are the multi-function input
terminals defined prior to the installation of the control
wiring connections?

/Are the control cables properly wired?

/Are the control terminal screws tightened to their specified
torques?

Is the total cable length of all control wiring < 165 ft (100
m)?

Is the total length of safety wiring < 100 ft (30 m)?

Miscellaneous

/Are optional cards connected correctly?

Is there any debris left inside the inverter?

/Are any cables contacting adjacent terminals, creating a
potential short circuit risk?

IAre the control terminal connections separated from the
power terminal connections?

Have the capacitors been replaced if they have been in
use for > 2 years?

p.352

Has a fuse been installed for the power source?

)Are the connections to the motor separated from other
connections?

Note

STP (Shielded Twisted Pair) cable has a highly conductive shielded screen around twisted cable
pairs. STP cables protect conductors from electromagnetic interference.
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2.5 Test Run

=

After the post-installation checklist has been completed, follow the instructions below to test the
inverter.

Turn on the power supply to the inverter. Ensure that the keypad display light is on.

Choose to Run Quick Start?

Select the command source.

Set a frequency reference, and then check the following:

I¥1 sel ead bfér e g ureenfceyrseornuadroed, shree f ercdhramegge atobedi ng
input a¥WR?% age

| V2 sies eas edhequency refistheokkeagolcecrewe f 8Wdel ect
settovol aade é@shree f e rchraaamgcec o rtdoihneg prwtl t age ?

| fi sl eadt diftr equency refisrheokktagelucecrewe B8WE4del ect ¢
settocur aedd éshree f e rcehmmaamcec o rtdoihheg put current ?

Set the acceleration and decelerationtime.

Start the motor and check the following:

Ensurhéalhneotroot athdiceor deé cteCtt etitbehneo bel ow) .
Ensurhéaltneotmaccel eamdee sl arcatoetsihgegtti mamstghtahneot or
speedacthtdes e g ureenfceyr enc e .

Note

If the forward command (Fx) is on, the motor should rotate counterclockwise when viewed from

the load side of the motor. If the motor rotates in the reverse direction, switch the cables at the U
and V terminals.

@ Caution

ablrwd

No

e Check the parameter settings before running the inverter. Parameter settings may have
to be adjusted depending on the load.

e Toavoid damaging the inverter, do not supply the inverter with an input voltage that
exceeds the rated voltage for the equipment.

e Before running the motor at maximum speed, confiirmthemo t o r 0 capacita Ase d
inverters can be used to easilv increase motor sneed. use caution to ensure that motor

Verifying the Motor Rotation

1 Onthe keypad, setDRV-07to6 L Key pad) 6.

2 Set a frequencyreference.

3 Iftheinverter is in OFF mode, press the [AUTO] button twice on the keypad to
operate the inverter in the forward (Fx) direction.

4 If the inverter is operating in AUTO mode, press the [AUTO] button once on the
keypad to operate the inverter in the forward (Fx) direction.

5 Observethe mo t aatafos from the load side and ensure that the motor rotates
Counterclockwise.

Forward operation
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2.6 Run Quick Start

The inverter LCD boots up to the AQuick Starto
table will be displayed in order to quickly setup the inverter. These include the Control Source,
Frequency Reference Source, Motor and Protection parameters. The Quick Start menu contains
basic parameter settings for control and protection of a standard induction motor. The default
settings are used for a standard induction motor controlled with a linear (fixed) V/Hz. pattern with a
base frequency of 60 Hz.
During programming, use escape (ESC) to exit the Qui

To access the Quick Start menulwhPopdpr@ad$t aowper ed
to the Run Quick Start menu.

The inverter will display the Quick6%t aRUNMOnucé&nSeH¥x
set to AYesdO by default. To di sabi6d o hfeNoQu.i ck St ar't

. PopUp ( O|No i
DRV |31 |Quick Start Stoart 1Yes 0-1
. Run O[No
CNF |61 |Quick Start Qui ckSt 11Yes 0-1

Quick Start Setting Details

Code Description

Sel ect @AYes@uiadk Sthaer tRudhi spl ay. Make selections
Start menu. After making all selections, the d
Make selections of the following parameters memy
press the [ESC] key.

CNH3 Select Macro

AP3®d1 Set Dat e

AP®2 Set Ti me

DRW6 Cmd Source: Set start command source.
DRW7 Freq Ref Src: Set Frequency Reference.
MOT0O1 Mot or Capacity: Set motor capacity.
MOT03 Pol e Number: Set # of motor pol es.
MOT05 Rated Curr: Set motor rated current.
MOTO6 NoLoad Curr: Set motor no |l oad current
MOT0O7 Motor Volt: Set motor rated voltage.
MOTAI0 AC I nput Volt: Set source/supply voltage.

ADWMY9 Run Prevent: Set run prevent direction.
PRD5 Phase ISess pblalsie | oss protection.
PR20 OL Tri Select: Set OL tri response.
CNFK1 Rullprpi oL Trig Level: Set OL tripplevelp.
Qui ckSt g pre2 OL Trip Time: Set OL trip time.
PR®BO ETH Trip Sel: Set ETH trip response.
PR®1 Motor Cooling: Set motor cooling mode.
PR®2 ETH:1mMet ETH (thermal) 1 minute trip |leve
PR®3 ETH Cont: Set ETH continuous running (ser\V
I f DRY Freq Ref Sour-te psogramtiooh&eypfadre
line of the Monitor naPelnu Gme gaute npcayr.amet er [

If DRBY Cmd Source (Start/ Stop) is set to
AUTButton on the LCD Keypad.
NOTE:heANDutton is used for | ociahved kiBempad}rs
and speed réfremendbe &rgpad.

When the settings are completed, the mini
protection have been made. The LCD keypad
mot or can be operated with -0be alna nmmmafnar esroa
set a0 7DRV

52



890053-00-02 Performing Basic Operations

3 Performing Basic Operations

This chapter describes the keypad layout and functions. It also introduces parameter groups/codes
and LCD Display Modes required to perform basic operations. The chapter also outlines the correct
operation of the inverter before advancing to more complex applications. Examples are provided to
demonstrate keypad operation.

3.1 LCD Display/Keypad

The keypad is composed of two main components i the LCD display and the operation buttons. Refer
to the following illustration.

»

LCD Display

Buttons

—— LED Indicators
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3.1.1 Operation Buttons

890053-00-02

The following table | ists t heoperaiondsttonand funct.i
Button Name Description
[MODE] Used to switch between modes (MON, PAR, CNF).
[PROG / ENT] Used to select, confirm, and save a parameter value.
Move between parameters and increase/decrease parameter values
[Up] [Down] P P

when in PROG mode.

[Left] [Right]

Move between PAR groups and move the cursor when in PROG
mode.

[MULTI]

Can be assigned to perform special functions with parameter CNF-42,
such as User Group parameter registration or to display the date and
time when pressed.

[ESC]

Used to cancel an input during parameter setup (PROG mode).
Pressing the [ESC] key before pressing [PROG / ENT] reverts back to
the previously set parameter value.

Pressing the [ESC] key while editing the parameters in any group
moves the display to the first parameter of the group.

Pressing the [ESC] key while moving through the modes moves the
display to the Monitor (MON) mode.

[HAND]

Used to operate in HAND (local/manual) operation mode.

[OFF]

Used to switch to OFF (standby) mode (RED LED on) or to reset a
fault (RED LED blinking).

Y& 4 ¢ |

[AUTO]

Used to switch to AUTO (remote) operation mode.

54
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3.1.2 About the Display

3.1.2.1 Monitor Mode ?? ? ? ?
&_o__ o

0—-|uoucm< N STP 0.0Hz | —— Status Bar

The following table lists display icons and their names/functions.

No. Name ‘Description

Displays one of the following inverter modes: Use MODE
button to move through modes.

MON: Monitor mode

1 |(Operation mode PAR: Parameter mode

U&M: User Group and Macro mode

TRP: Trip mode

CNF: Configure mode

Di splays the motordés rotat
2 [Rotational direction C: Forward

": Reverse

Displays a combination of a command source and a
frequency reference source.

Command source

K: Keypad

T: Terminal block (digital input)

O: Optional Fieldbus module

A: Application option

E: Time event

R: Built-in RS-485 communication

Command Source / Frequency reference source
3 |Frequency reference K: Keypad
(EX: T/K) V: V1 terminal
X: 12 terminal

P: Pulse terminal

U: Up operation frequency (Up-down operation)
D:Down operation frequency (Up-down operation)
S: Stop operation frequency (Up-down operation)
O: Optional Fieldbus module

J: Jog frequency

R: Built-in RS-485 communication

1~7: Multi-step frequency (Fixed Speeds)
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Performing Basic Operations

No. Name

890053-00-02

Multi-function button
configuration

Description

The functiono f  t™MULEI0 fi b ud selexted with
parameter CNF-42. It can be used to register or delete
parameters in the User group or can also be used for
Time/Date display.

5 |Operating status

Displays one of the following operating states:
STP: Stop

FWD: Forward operation

REV: Reverse operation

DC: DC output

WAN: Warning

STL: Stall

SPS: Speed search

OSS: S/W over current protection is on
OSH: H/W overcurrent protection
TUN: Autotuning

PHT: Pre-heat

FIR: Fire mode operation

SLP: Sleep mode operation

LTS: Load tuning

PCL: Pump clean

6 |[Status Bar Display item

Displays data selected with parameter CNF-20 (Anytime
Para). Default: Frequency

7 [Monitor mode item 1

Displays data selected with parameter CNF-21 (Monitor
Line-1). Default: Frequency

8 |Monitor mode item 2

Displays data selected with parameter CNF-22 (Monitor
Line-2). Default: Output Current

9 |Monitor mode item 3

Displays data selected with parameter CNF-23 (Monitor
Line-3). Default: Output Voltage

10 |Monitor mode cursor

Used to highlight currently selected items.
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