€ ®-

890053-00-02

© 2022 Benshaw Inc.

Benshaw retains the ri?'ht to change specifications and illustrations in text without prior notification. The contents of this document may
not be copied without the explicit permission of Benshaw.

B=NSHAW

Applied Motor Controls







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

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.

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.

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.

£\ Warning

This equipment must be grounded for safe and proper operation.

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.

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

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.

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



Safety

@ Caution

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

warranty.

* 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




Preparing the Installation 890053-00-02

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.

ltems

Ambient Temperature*

Description

14°F~104°F (- 10°C~40°C)

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°F-149°F (-20°C-65°C)

Environmental Factors

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

Altitude 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 PSlg (70 —106 kPa)

* The ambient temperature is the temperature measured at a point 2” (5 cm) from the

surface of the inverter.

Q@ Caution

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

inverter.

10
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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 support the inverter’s weight.

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. -

-
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Ensure sufficient air circulation is provided around the inverter when it is installed. If the inverter is to
be installed inside a panel, enclosure, or cabinet rack, carefully consider the position of the inverter’s
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.

%,

12
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NOTE

e The vent covers must be removed for side-by-side installations.

Side-by-side installation cannot be used for the H2 inverters rated for 37 kW and above.

e 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.

EmE
2"Min. \ @ / 2" Min.
| Saca— é
[ T V; U S al
I
4" Min.
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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, 75° C for power terminalwiring.
¢ Use copper cables rated for 300 V, 75° 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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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
P1-P7/CMIVRIV1/12/24/TI 0.33-1.25 16—22
AO1/AOQ2/CMIQ1/EG 0.33-2.0 14-22
A1/B1/C1/A2/C2/A3/C3/A4/C4/A5/C5 0.33-2.0 14-22
S+, S-, SG 0.75 18

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

15
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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
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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)

Power source

S

breaker contactor (Optional)
(Optional)

i E
Circuit Magnetic AC reactor Motor
|

575V: 50 HP ~ 125 HP (37 kW ~ 90 kW)

Power source |nput side : ' Output side

S

il -t..“
=] ! ii

Circuit Magnetic AC reactor Motor
breaker contactor (Optional)
(Optional)

Installing the Inverter

@ Caution

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
according to the instructions in this manual.

Do not start or stop the inverter using a magnetic contactor installed on the input power
supply.
If the inverter is damaged and loses control, the machine may cause a dangerous

situation. Install an additional safety device such as an emergency brake to prevent these
situations.

High levels of current draw during power-on can affect the system. Ensure that correctly
rated circuit breakers are installed to operate safely during power-on situations.

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 fan’s air flow.

Select a wall or panel suitable to support the installation. For all inverters, refer to 13.3, External
Dimensions on page 367 and check the inverter's mounting dimensions.

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

@ Caution

890053-00-02

« Do nottransport the inverter by lifting with the inverter’s covers or plastic
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.
» Hi-capacity inverters are very heavy and bulky. Use an appropriate transport

and liing methods that are suitable for the weight.

The larger H2 VFD’s have provisions for Eye Bolts. See diagram and table below. Eyebolts are not
included with the VFD’s.

22

Eye-Bolt Hole

Lifting Holes

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
on the 1/0O CPU PCB. The battery powers the inverter’s built-in RTC. The battery is installed with a
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
on the PCB’s. Therefore, 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: -20-80 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

Power supply wiring must be connected to the R, S, and T terminals. Arrangement of the input phase
sequence is not necessary. Connecting power supply cables to other terminals will cause internal
damage to the inverter.

Motor cables must be connected to the U, V, and W Terminals. Arrangement of the output phase
sequence will affect motor rotation direction.

Ground cables must be connected to the designated ground terminals. Do not connect ground wires to
the DC bus negative bus (N-) terminal.

Use cables with the largest possible cross-sectional area to ensure that voltage drop is minimized over
long cable runs. Lowering the carrier frequency or installing a micro surge filter will also help reduce
voltage drop.

Use copper cables rated at 600 V, 75 °C for the power terminal wiring.

Use copper cables rated at 300 V, 75 °C for the control terminal wiring

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

Apply rated torques to the terminal screws. Loose screws cause heated connections and can lead to
short circuits and malfunctions. Tightening the screws too much may damage the terminals.

The inverter's power terminal 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:
« 7.5 HP - 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, do not install PFCC'’s, surge
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 ((2)) 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.
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) 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)

Ground terminals

240V: 75 HP ~ 125 HP (55kW ~ 90 kW)
480V: 150 HP ~ 300 HP (110 kW ~ 185 kW) 480V: 400 HP ~ 800 HP (250 kW ~ 500 kW)

Connect the other ends of the ground cables to the supply ground terminal.
Note
e 240V products require Class 3 grounding. Resistance to ground must be < 100 Q.
e 480V/575V products require Special Class 3 grounding. Resistance to ground mustbe < 10 Q.
/\ 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(-)

(Rn [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)

Y Y\
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)
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O NATA
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—_= 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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575V: 25 HP ~ 40 HP (22 kW ~ 30 kW, Built-in DC Reactor)
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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

— | P3(#)
P2(+)
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e
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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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—S2, - CPn M
Analog Anaiog Switch Analog  Terminating

Input Input Selection Output Resistor
SW4 SW3 SW2 SWS SW1
(=] | [« J [ [=] [ [=] [ [=]

12 V2 VI T1 PNPNPN VO 10 ON OFF

[DO ooadlooolooo O’Dd
| G |

0|0 0 0|0 ODDJ
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‘
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O
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-
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Oz
(@R
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Sen

P
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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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= |

Q

Ansiog  “Analog  SWikh Analog  Terminating
Input input Selection Output Resistor
Sw4 SW3 SW2 SWS SW1
L= | (=] J[ [=] [ Jof [ [=]
12 V2 Vi T PNP NPN VO 10 ON OFF
<
A2 C2 A4 |C4 A5 C5 {P5 P66 P7|CM VR V1|12 CM S+ | S- SG}
0000000000 0000000
V4 h
Bt C1 |A3 C3 NC||l Q1 EG 24V|P1 P2 P3 |P4 TI AO1|AO2 CM

{doo

000

000

000

00

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: 0-20 mA

Maximum Input: 24 mA

Input resistance 249 Q

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

Low Level: 0-0.8 V, High Level: 3.5-12 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: 0-20 mA
Analog Maximum output current: 24 mA
Outputs
Output voltage: 0-10 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: 0-10 V

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

AO2
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Function

Relay
Outputs

Label

A1/C1/B1

Name

Multi-function output
relay
(Form C)

Description

Installing the Inverter

Form C, configurable output terminal. Activates

based on OUT-31 setting.

Normal operation: B1-C1 closed.

A1-C1 open

/Activated condition: A1-C1 closed, B1-C1 open

Specifications:

N.O.: AC250V, <2 A,DC 30V, <3A
N.C..AC250V,<1A,DC30V,<1A

Factory default: OUT-31: Trip

Relay
Outputs

A2/C2
A3/C3
A4/C4
IA5/C5

Multi-function
output relays
(Form A)

Form A, configurable output terminals. Activate
based on OUT-32 ~ OUT-36 settings.

Specifications:

AC250V,<5A, DC30V,<5A.
Factory defaults:

OUT-32: Run

OUT-33~36: None

Digital
Output

Q1/(TO)

Multi-function (Open
Collector) / Pulse
Output

Open collector, configurable output terminal.
IActivates based on OUT-36 setting. Use the “24”
terminal or external power source.

Can provide a pulsed output (Set OUT-36 = TO)

configurable to OUT-61 settings.

Specifications: DC 26 V, 50 mA or less
Pulsed output frequency: 0-32kHz., 0-12V

EG

Common

Ground terminal for Q1 (open collector).

24

24 VVDC power
supply

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
limited power rating of the “24” terminal.

Specifications:

24VDC Maximum output current:

100 mA

RS-485

S+/S-ISG

RS-485 signal line

Send / receive RS-485 signals. Refer to

10, RS-485

Communication Features on page 299 for more

details.

Note

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

«  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
the inverter's “24” terminal or 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, confirm the power supply’s grounding system. If the inverter is connected
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)
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l/w;i-.r:»-\ ac (@)(0) var
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\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
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EMC Filter On -, t [
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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 the inverter’s operating 10
Installation conditions? .22
Location/Power : ; - "
/O Verification Does the power source match the inverter's rated input? | p.357
Is the inverter’s rated output sufficient to supply the
equipment? Degraded performance will result in certain 379
circumstances. Refer to 13.6 Continuous Rated Current | 2252
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)?
Are PFCC’s, surge protection 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.

2. Turnon the power supply to the inverter. Ensure that the keypad display light is on.
3. Choose to Run Quick Start?
4. Select the command source.
5. Setafrequency reference, and then check the following:
+ IfV1is selected as the frequency reference source, does the reference change according to the
input voltage atVR?
+ IfV2is selected as the frequency reference source, is the voltage/current selector switch (SW4)
set to ‘voltage’, and does the reference change according to the input voltage?
« If12 is selected as the frequency reference source, is the voltage/current selector switch (SW4)
set to ‘current’, and does the reference change according to the input current?
6. Setthe acceleration and decelerationtime.
7. Start the motor and check the following:
+ Ensure that the motor rotates in the correct direction (refer to the note below).
+ Ensure that the motor accelerates and decelerates according to the set times, and that the motor
speed reaches the frequency reference.
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

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

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

Before running the motor at maximum speed, confirm the motor’s rated capacity. As
inverters can be used to easilv increase motor sneed. use caution to ensure that motor

Verifying the Motor Rotation

1 Onthe keypad, set DRV-07 to ‘1 (Keypad)'.

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 Observe the motor’s rotation 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 “Quick Start” menu on power up. The parameters in the below
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 Quick Start menu.

+  To access the Quick Start menu when already powered up, set DRV.31 (PopUp Q. Start) to “Yes” to return

to the Run Quick Start menu.

« The inverter will display the Quick Start menu on every power up. Parameter CNF-61 (Run Quick Start?) is

set to “Yes” by default. To disable the Quick Start menu at power up, set CNF-61 to “No”.

. PopUp Q. 0|No

DRV |31 Quick Start Pop Up menu Start 1 Yes 0-1
. . Run 0|No

CNF |61 Quick Start menu setting QuickStart? 1 Yes 0-1

Quick Start Setting Details

Code ‘Description

Select “Yes” at the Run QuickStart display. Make selections for each of the parameters in the Quick

CNF-61 Run
QuickStart?

Start menu. After making all selections, the display will return to the Monitor menu.

Make selections of the following parameters on the LCD keypad. To escape from the Quick Start menu,
press the [ESC] key.

CNF-43 Select Macro

AP3-01 Set Date

AP3-02 Set Time

DRV-06 Cmd Source: Set start command source.
DRV-07 Freq Ref Src: Set Frequency Reference.
MOT-01 Motor Capacity: Set motor capacity.

MOT-03 Pole Number: Set # of motor poles.

MOT-05 Rated Curr: Set motor rated current.

MOT-06 NoLoad Curr: Set motor no load current
MOT-07 Motor Volt: Set motor rated voltage.

MOT-10 AC Input Volt: Set source/supply voltage.
ADV-09 Run Prevent: Set run prevent direction.

PRT-05 Phase Loss Chk: Set phase loss protection.
PRT-20 OL Trip Select: Set OL trip response.

PRT-21 OL Trip Level: Set OL trip level.

PRT-22 OL Trip Time: Set OL trip time.

PRT-40 ETH Trip Sel: Set ETH trip response.

PRT-41 Motor Cooling: Set motor cooling mode.

PRT-42 ETH 1min: Set ETH (thermal) 1 minute trip level.
PRT-43 ETH Cont: Set ETH continuous running (service factor) level.

If DRV-07, Freq Ref Source is set to Keypad-1, program the reference frequency at the first
line of the Monitor menu or at parameter DRV-01, Cmd Frequency.

If DRV-06, Cmd Source (Start/Stop) is set to Keypad, the inverter can be started with the
AUTO button on the LCD Keypad.

NOTE: The HAND button is used for local (keypad) operation of the inverter. Both start/stop
and speed reference are from the Keypad.

When the settings are completed, the minimum parameter settings for motor control and
protection have been made. The LCD keypad will return to a monitoring display. Now the
motor can be operated with the command source set at DRV-06 and the reference frequency
set at DRV-07.

890053-00-02
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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 — 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 lists the names and functions of the keypad’s operation buttons.

Button Name Description
[MODE] Used to switch between modes (MON, PAR, CNF).
[PROG / ENT] Used to select, confirm, and save a parameter value.
[Up] [Down] Move between parameters and increase/decrease parameter values

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.
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3.1.2 About the Display

3.1.2.1 Monitor Mode

Performing Basic Operations

o-oluouﬂ/

N STP 0.0Hz | ——— Status Bar

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

No. Name

1 |Operation mode

‘Description

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

MON: Monitor mode

PAR: Parameter mode

U&M: User Group and Macro mode

TRP: Trip mode

CNF: Configure mode

2 |Rotational direction

Displays the motor’s rotational direction:

C: Forward
"): Reverse

Command Source /
3 [Frequency reference

(EX: T/K)

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

Frequency reference source

K: Keypad

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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No. Name

890053-00-02

Multi-function button
configuration

Description

The function of the “MULTI” button is selected 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.

] -

IE = User Group - Used to select parameters to put in User Group (U&M).

=Time - Displays Date, Time and Day of week when pressed.

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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3.1.2.2 Parameter Program Mode

7797 0

PARCDRV N STP 0.0Hz

Q——OOICmd Frequency
0.00Hz ——@)
0.50 ~ eo.oouzo—l—g

D:0.00 C:10.00 @ g
J

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 defined and Macro mode
TRP: Trip mode

CNF: Config mode

Displays the motor’s rotational direction:
2 |Rotational direction C: Forward

": Reverse

Displays one of the following parameter group names:
DRV: Drive group

MOT: Motor group

BAS: Basic group

IADV: Advanced group

CON: Control group

3 Parameter group IN: Input group

OUT: Output group

COM: Communication group

PID: PID group

AP1, AP2, AP3: Application groups

PRT: Protection function group
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No. Name

Multi-function button
configuration

890053-00-02

‘Description

The function of the “MULTI” button is selected 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.

] -

E = User Group - Used to select parameters to put in User Group (U&M).

= Time - Displays Date, Time and Day of week when pressed.

5 |Operating status

Displays one of the following operation 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 |Parameter value

Displays the value of currently selected parameter. Can be
changed at this screen (Arrow buttons).

8 [Setting range

Displays the range of values for the selected parameter.

9 |Set value

Displays the currently set value for the parameter.

10 |Default

Displays the factory default value for the parameter.

11 |Parameter # and name

Displays the number and name of the currently selected
code/number.
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3.1.3 LCD Display Modes

Performing Basic Operations

The H2 inverter uses 5 modes to monitor or configure various inverter functions. The majority of
parameters are in the Parameter Mode (PAR Mode). The inverter boots up in the Monitor Mode (MON).
The MON Mode can be configured to display data most important to the user. Refer to table 3.1.3.1 for

descriptions of each mode.

Press the [MODE] key to navigate between groups

User &Macro

Parameter

Monitor

/Dri\re (DRV)

\Protection (PRT)
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Motor (MOT)

Basic (BAS)

Advanced (ADV)
Control (CON)

Input (IN)

Output (OUT)
Communications (COM)
PID (PID)

Application 1 (AP1)
Application 2 (AP2)

Application 3 (AP3)

/

User

Macro

In the Parameter group,
press the [LEFT] or [RIGHT]
cursor key to navigate

between different groups.

—

(MoK ¥ K NI
Frequency

[MODE] key

Cursor keys .~
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3.1.3.1 Table of LCD Display Modes

890053-00-02

The following table describes the 5 display modes used to monitor and program the inverter functions.
Refer to section 9 LCD Display Modes on page 279 for more detail on the LCD Display Modes.

Mode Name

Keypad Display

Description

Displays the inverter’s operation status information. In
this mode, information including the inverter’s frequency

Monitor mode MON reference, operation frequency, output current, and
voltage may be monitored.
Used to configure the parameters and functions required
Parameter mode [PAR to operate the inverter. The parameters are divided into 14

groups based on purpose and complexity.

User & Macro mode

U&M

This mode will be displayed when a User Group has been
created or a macro has been selected. The User-selected
parameters allow specific parameters to be grouped and
managed in a separate User group. A macro group is a
predefined group of parameters related to an application.
These modes are not displayed when you navigate

through the modes if a User group or Macro group has not
been defined or selected.

Trip mode

TRP

Used to monitor the inverter’s fault information including
the fault history.

When a fault occurs during inverter operation, the inverter
stores nine (9) pieces of data about the fault. Including
operation frequency, output current, output voltage and
date/time. This mode is not displayed if the inverter does
not have a fault or a fault history.

Config mode

CNF

Used to configure the inverter features that are not
directly related to the operation of the inverter. The
settings you can configure in the Config mode include
Monitor (MON) mode displayed items, parameter
initialization, parameter Read/Write and Save,
Password setting and inverter Run Time and On Time.
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3.1.3.2 Parameter Mode (PAR)

The following table lists the groups of parameters in Parameter (PAR) mode. When in PAR mode, use
the right and left arrow buttons to move through the groups of parameters. At the parameter level, you
can set parameter values to turn specific functions on or off or decide how the functions will be used.
For detailed information on the parameters in each parameter group, refer to section 4.2 Parameter
Lists on page 82.

\Ke ad Display |Description

Configures basic operation parameters. These include
Drive DRV Accel/Decel times, Start/Stop sources, Speed Reference
Source, jog operation and torque boost.

Configures all Motor parameters along with Sensorless
selection and Auto tuning..

Configures basic operation parameters. These parameters
Basic BAS include 2" Source selections, V/Hz. pattern, and multi-step
frequency parameters.

Configures acceleration or deceleration patterns, start/stop
Advanced ADV modes, frequency limits, energy saving features and
regeneration prevention features.

Configures the features related to carrier frequency, speed
search and KEB (kinetic energy buffering).

Configures input terminal functions including assigning
digital and analog inputs, pulsed input.

Configures output terminal functions including assigning relay
outputs, analog outputs, pulsed output (Q1 terminal).
Configures the communication related features for RS-485,
Modbus-RTU, Metasys N2, and BACnet. Optional
communication module related features may be configured
as well, if one is installed.

PID process PI1D Configures the PID control-related features.

Configures the Sleep/Wake Up, Boost, and Soft Fill
features related to the PID control.

Configures pump related features including load tuning,
Application 2 AP2 pump cleaning, Damper control, Oil Pump control and
motor Pre-Heat functions.

Configures the Event Timer functions including
scheduling for 24/7 operation.

Protection PRT Configures motor and inverter protection features.

Motor MOT

Control CON

Input Terminals IN

Output Terminals ouT

Communication COM

Application 1 AP1

Application 3 AP3
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3.2 Learning to Use the Keypad

The keypad includes HAND, OFF and AUTO buttons that are described further.

3.2.1 HAND - OFF - AUTO Buttons Operation

The inverter is operable only when it is in HAND or AUTO mode. HAND mode is for local control using
the keypad, while AUTO mode is primarily for remote control via terminal strip or communications. The
inverter stops operating when it is in OFF mode. Select one of the modes (HAND or AUTO) to operate
the inverter or OFF to stop the operation.

3.2.1.1 HAND Button

The HAND button is used for local (keypad) operation of the drive. Both start/stop and speed
reference are from the Keypad. The inverter will ignore all digital inputs except for BX, External Trip,
Fire Mode and Fixed Speed inputs (Speed-L, Speed-M and Speed-H).

® Caution

e Pressing the HAND button will start the inverter. The HAND button acts as a start button.

e The default speed is zero (0) Hz.

e To set speed, at the Monitor display (MON), Frequency is on Line-1. The speed can be changed at this
screen using Up, Down, Left and Right arrow buttons only. The PROG/ENT button is not required.
The speed can be changed while running in Hand mode or while stopped (OFF button).

Hand mode disregards the settings of DRV-06 (Cmd Source) and DRV-07 (Freq Ref Src).

¢ IN HAND MODE, the frequency (speed) displayed at the Monitor display (MON) is duplicating parameter

DRV-25, “HAND Cmd Freq”. The default speed is 0 Hz.

3.2.1.2 AUTO Button

The AUTO button on the keypad is primarily used to put the inverter in the ready mode for remote
start/stop operation. The AUTO button may be used to start and stop the inverter locally depending on
DRV-06 settings described below.

DRV-06 (Cmd Source) default setting is Fx/Rx-1 for remote start command.
DRV-07 (Freq Ref Src) default setting is Keypad-1 for changing speed (frequency).
e With these default settings, the AUTO button will not start the inverter.
e The inverter is looking for a remote start command at terminal P1 (IN-65 default is Fx,
Forward).

e The AUTO button must be pressed once to put the inverter in the Ready mode (Green LED

blinking).

¢ When the remote start command is made, the inverter will start and the AUTO LED will remain

on (solid). This is the normal running mode of the inverter.

o If aremote start command is already made (at P1) during power up, the inverter will not start.
The start command has to be deactivated (opened) and re-activated (closed) to start the
inverter.

The speed (frequency) can be set at the Monitor display (MON). Frequency is on Line-1.
Press the PROG/ENT button.

Use the Up, Down, Left and Right arrow buttons.

Press the PROG/ENT button again to save the change.

Other remote Frequency References (DRV-07) may be used.
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Changing DRV-06 (Cmd Source) to Keypad

® Caution

The AUTO button is now the start and stop command for the inverter.

Pressing the AUTO button once puts the inverter in Ready mode (AUTO LED blinking).
Pressing the AUTO button a second time, will start the inverter.

e From the OFF state, pressing the AUTO button once (Green LED blinking) puts inverter in
Ready mode.
Pressing the AUTO button a second time, starts the inverter.
Pressing the AUTO button while running, stops the inverter.
Pressing the OFF button also stops the inverter.
The speed (frequency) is still Keypad-1 and can be set at the Monitor display (MON).
Frequency is on Line-1.
o Pressing the PROG/ENT button
o Use the Up, Down, Left and Right arrow buttons.
o Press the PROG/ENT button again to save the change.
o The inverter will go to the newly programmed speed.
e Other remote Frequency References (DRV-07) may be used.
¢ In Auto mode, the frequency (speed) displayed at the Monitor display (MON) is duplicating
parameter DRV-01 (Cmd Frequency). The default speed is 0 Hz.

Changing DRV-07 (Freq Ref Src)

DRV-07 - Keypad-1 vs Keypad-2
When changing speed (frequency) at the Keypad in AUTO mode, the difference between Keypad-1
and Keyypad-2 settings is:
e Both - Still have to press the PROG/ENT button to change the speed.
Use the Up, Down, Left and Right arrow buttons to change the speed.
e Keypad-1 - Press the PROG/ENT button again to save the newly set speed. The inverter will
go to the newly programmed speed.
e Keypad-2 - The speed is changing while setting the new speed.

DRV-07 - Other Frequency Reference Sources

When setting DRV-07 to the other frequency refernce sources listed below, the inverter simply looks
at the designated terminal for the frequency reference signal.
Choices are:

e Analog: V1, V2, 12 and with Ext 10 Bd. V3, I3

e Communications: Int 485 (Modbus)

e Field bus: Other Communication Option Cards

e Pulse: High Frequency signal

OFF Button
The OFF button puts the inverter in the OFF Mode, Red LED on solid. It will not start until put in HAND

mode or AUTO mode with a remote start command. Note: A Fire mode input can be applied and is
active in the OFF mode.
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3.2.2 Switching Operation Modes (HAND/ OFF / AUTO)

The H2 Series inverters have two operating modes—the HAND and AUTO modes. HAND mode is used
for local control using the keypad. AUTO mode is used for remote operation using the terminal inputs or
network commands.

3.2.2.1 HAND Mode Operation

Follow the instructions listed below to operate the inverter in HAND mode.

® Caution
* Pressing the HAND button starts the inverter.

e Pressthe [HAND] button. The inverter starts operating in HAND mode. The display is now in
the Monitor mode. The HAND LED turns on.

e At the Monitor menu (Line 1 of the MON display) set the running frequency using the [Up],
[Down], [Left], and [Right] buttons.

e Pressthe [OFF] button. The OFF LED turns on and the inverter stops operating.

3.2.2.2 AUTO Mode Operation
Follow the instructions listed below to operate the inverter in AUTO mode.

o Pressthe [AUTO] button to switch to AUTO mode. AUTO LED is blinking.

e Operate the inverter based on the settings of DRV-06, Cmd Source and DRV-07, Freq Ref
Src. The MON display will show these in the upper left corner (EX: T/V).

e Pressthe [OFF] button. The OFF LED turns on and the inverter stops operating.

® Caution
* In AUTO mode, if DRV-06. Cmd Source is set as ‘keypad’, the Auto button will start
the inverter. If DRV-07, Freq Ref Src is set to Keypad (-1 or -2), the inverter will go
to the speed set in DRV-01, Cmd Frequency.
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3.2.2.3 Mode Buttons and LED Status

Buttons / LED Description

Used to enter the HAND operating mode and start the inverter.

Used to enter the OFF mode (standby mode) or to reset faults.

Used to enter the AUTO operating mode or to start and stop inverter operation in
AUTO nmock

HAND LED (Turns on green (steady) during HAND mode operation.

Turns on red (steady) while the inverter is in OFF mode (standby) and flashes
OFF LED |when a fault occurs. When the OFF LED is flashing, a faultis present. Press the OFF button.
The LED turns on red (steady) when the fault isreset.

Turns on green (flashing) when the inverter is in AUTO (Ready) mode but is not

AUV LS operating. Turns on (steady) when the inverter operates (runs) in Auto mode.
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3.2.2.4 Basic HAND / OFF / AUTO Mode Operations

Mode Description

HAND Mode
(Locally controlled
operation mode)

In HAND mode, Start/Stop operation is available only by the keypad HAND and
OFF buttons. The frequency reference is set at the Monitor mode, Line-1 and
is displayed at all times. The same frequency reference is also reflected in
parameter DRV-25, HAND Cmd Freq.

Also, in HAND mode:

e The first monitoring item is used to adjust the frequency with the
up/down and left/right buttons.

e The motor’s rotation direction can be set at DRV-02 (Keypad Run Dir).

e Terminal block functions do not operate (with the exception of BX,
External Trip, Fire Mode and Fixed Speed inputs (Speed-L, Speed-M
and Speed-H).

*  Fire mode commands take the highest priority (if any are given).

»  The following advanced features are not available:
- PID
- Flow compensation
- Pumpclean
- Loadtuning
- Motor preheating
- Time scheduling
- PowerOnresume
- Multiple motor control

e Inverter monitoring and protection features are available in HAND
mode.

In OFF mode, the inverter operation stops. Pressing the OFF button during
HAND/AUTO mode operations will cause the OFF LED to turn on. The
inverter stops operating and stops according to the deceleration options set

OFF Mode at ADV-08, Stop Mode.
(Standby)
Also, in OFF mode:
e Terminal block functions do not operate (with the exception of BX,
External Trip, Fire Mode and Fixed Speed inputs (Speed-L, Speed-M
and Speed-H).
»  Fire mode commands take the highest priority (if any are given).
In AUTO mode, the inverter operates based on the command from the
AUTO Mode command source set at DRV-06 (Cmd Source) and the frequency reference
(Remotely from the source set at DRV-07 (Freq Ref Src).
controlled If the frequency reference is set to Keypad, program the speed at the

operation mode)

Monitor display (MON), Frequency is on Line-1. Alternately, set the
speed at DRV-01, Cmd Frequency.
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3.2.2.5 Parameters related to HAND/OFF/AUTO Operation Modes

Codes / Functions Description

DRV-01
Cmd Frequency

Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad'.

DRV-02
KeyPad Run Dir

Rotation direction of the keypad start/run command in the HAND or AUTO
mode.

Settings
0 [Forward
1 |Reverse

DRV-05
KPD H.O.A Lock

To make HAND-OFF-AUTO buttons enabled/disabled.

Settings Description
HAND-OFF-AUTO buttons are disabled. If pressed,
Message displayed as:

KPD H.O.A Lock
0 Locked  |All other keypad buttons remain functional for
programming and viewing. When Locked, the AUTO
button flashes indicating the inverter is in ready mode
waiting for a start command from the DRV-06 setting.

If DRV-06, Cmd Source is Fx/Rx-1, Fx/Rx-2, Int485 or
1 \During Runffieldbus, HAND-OFF-AUTO buttons are disabled during
running.

3 |Unlocked [HAND-OFF-AUTO buttons are enabled all the time.

DRV-25
HAND Cmd Freq

Frequency displayed at the monitor display item (Monitor Line-1) when the
HAND button is pressed in other modes (default frequency reference for
HAND mode).

DRV-26
HAND Ref Mode

Settings Description

The inverter operates based on the rotation

Hand direction set at DRV-02 (Keypad Run Dir) and the
Parameter | frequency reference set at DRV-25 (HAND Cmd
Freq).

The inverter takes over the rotation direction and
the frequency reference from the settings for AUTO
mode and keeps performing the same operation. If
1| Follow Auto | the inverter was stopped in AUTO mode, the
operation direction is set as Fx and the frequency
reference is set as 0 (no inverter output).

OB —e Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5, Q1
O s Set HAND State (37) to ensure that the inverter is in HAND mode.
Relay 1-5, Q1
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3.2.2.6 Switching between the HAND/OFF/AUTO Modes

68

Mode Description

Press the HAND button in AUTO mode to switch to HAND mode. The inverter
operates as follows based on the setting at DRV-26 (Hand Ref Mode).

Settings Description

The inverter operates based on the rotation
Hand direction set at DRV-02 (Kepad Run Dir) and the
Parameter | frequency reference set at DRV-25 (HAND Cmd

(DAUTOHAND Freq).
The inverter takes over the rotation direction and
the frequency reference from the settings for AUTO
mode and keeps performing the same operation. If
1| Follow Auto | the inverter was stopped in AUTO mode, the
operation direction is set as Fx and the frequency
reference is set as 0 (no inverter output).
Press the AUTO button in HAND mode to switch to AUTOmode. The inverter
@HANDAUTO operates based on the command source and frequency reference settings set
at DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’ press the
IAUTO button once again to start inverter operation.
(B)AUTO>OFF Press the OFF button in AUTO mode to stop the inverter operation (the

inverter enters OFF mode).

(@) OFFAUTO

Press the AUTO button in OFF mode to switch to AUTO mode. The inverter
operates based on the command source and frequency reference settings

set at DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’ press

the AUTO button once again to start inverter operation.

(5 HAND=>OFF

Press the OFF button in HAND mode to stop the inverter operation (the
inverter enters OFF mode).

(6) OFFHAND

Press the HAND button in OFF mode to switch to HAND mode. The inverter
operates (Starts) based on the operation direction set at DRV-02 (Keypad
Run Dir) and the frequency reference set at DRV-25 (HAND Cmd Freq).
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Operation Mode at Power Recovery

If a power interruption occurs during inverter operation in the OFF or HAND mode, the inverter stops

the operation with low voltage fault. When the power is recovered, the inverter powers up in the OFF
mode.

If
in
R
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the inverter was operating in AUTO mode at the time of the power interruption, the inverter powers up
AUTO mode and the operation may vary depending on the inverter's ‘Power-on Run’ and ‘PowerOn
esume’ settings. Refer to 5.4.5 ADV-10 Power-on Run on page 144.

Note

* Tooperate the inverter using the keypad in AUTO mode, set DRV-06 (CMD Source) to
‘KeyPad’ and press the AUTO button to enter AUTO mode (LED blinking). Then, press the
AUTO button on the keypad once again to start the inverter operation.

» [fafault occurs during an operation in the AUTO or HAND mode, the inverter can be reset

by pressing the OFF button (flashing during fault). After the reset and the fault is cleared, the
inverter enters OFF mode.

« [fafault occurs during an operation in the AUTO mode, the inverter can be reset using the

reset signal from the digital input terminal. In this case, the inverter returns to the AUTO mode
after the fault is reset.

Q@ Caution

Use caution when the inverter is set to operate in AUTO mode by commands over
communication. If COM-96 (PowerOn Resume) is set to ‘yes’, the motor will begin rotating when
the inverter starts up, without additional run commands.
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3.2.3 Moving among LCD Display Modes

Pressing the MODE button will move through the various LCD display modes.

MON & T/K STP  0.0Hz

Frequency

0.0 A
oV

On power up, the LCD boots up in the monitor
(MON) mode.

*Press the MODE button once to move to the
parameter (PAR) mode.

PAR® DRV[U] STP  0.0Hz

00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Keypad Run Dir
Forward

Parameter (PAR) mode is displayed.

*Press the MODE button once again to move
to the User & Macro (U&M) mode.

u&M®USR[U] STP  0.0Hz

00 Jump Code

01 AccTime

20.0 sec
02 Cmd Source

Fx-Rx-1

*The User & Macro (U&M) mode is displayed
showing the USR group of parameters.

Note: If a User or Macro has not been
selected, the menu will skip the U&M Mode.

*Press the MODE button once again.

TRP Last-1
00 Trip Name

Fuse Open
01 Output Freq
29.00 Hz

02 Output Current
74.6 A

*The Trip (TRP) mode is displayed showing the
most recent fault.

Note: If the inverter does not have any fault
history, the menu will skip the TRP Mode.

*Press the MODE button once again.

cNF® [UlstP  0.0Hz

00 Jump Code

42 CODE

01 Language Sel
English
02 LCD Contrast

*The Configure (CNF) mode is displayed. This
is the last mode.

*Press the MODE button once again.

MON ®T/K STP  0.0Hz

Frequency

0.0 A
oV

After the last mode (CNF), the menu returns to
the first mode. The Monitor (MON) mode is
displayed.
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3.2.4 Switching Parameter Groups in Parameter Mode (PAR)
After entering Parameter mode from Monitor mode, press the Right arrow button to move to the next
parameter group. Press the Left arrow button to go back to the previous group.

MON & K/K STP  0.0Hz
/K[ On power up, the LCD boots up in the monitor

Frequency
0.00 Hz (MON) mode.
. *Press the utton once to move to the
0.0 A P the MODE b h
oV parameter (PAR) mode.

PAR®DRV [N] STP  0.0Hz
00 Jump Code

Parameter (PAR) mode is displayed.
*The Drive (DRV) group of parameters is the

01 Cmd Frequency first parameter group to be displayed.
0.00 Hz

02 Keypad Run Dir *Press the right arrow button.
Forward

PAR®MOTI[N] STP  0.0Hz

00 Jump Code

*The Motor (MOT) group of parameters is the

01 Motor Capacity second parameter group to be displayed.

7.5 HP .
*Press the right arrow button.

02 Base Freq
60.00 Hz

PAR ®BAS STP  0.0Hz
00 Jump Code *The Basic (BAS) group of parameters is the
third parameter group to be displayed.

01 Cmd 2nd Src

*Press the right arrow button 10 times to

Fx/Rx-1 -
move through the remaining parameter
02 Freq 2nd Src groups.
Keypad-1

ADV -> CON -> IN -> OUT -> COM -> PID -> AP1 -> AP2 -> AP3 -> PRT

PAR®PRT [N]STP  0.0H:z

00 Jump Code

*The Protection (PRT) group of parameters is

01 Backspin Time the last parameter group to be displayed.

0.0 .
sec *Press the right arrow button.

04 Load Duty
Normal Duty

PAR®DRV [N] STP  0.0Hz

00 Jump Code

After the last group (PRT), the menu returns to

01 Cmd Frequency the first group, the Drive (DRV) group of
0.00 Hz parameters is displayed.

02 Keypad Run Dir
Forward
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3.2.5 Viewing and Changing Parameter Values and Settings

3.2.5.1 Changing Parameters with Numerical Values

The following example shows how to view and change Accel Time (DRV-03).
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MON & Kk/K[N] sTP 0.0Hz
Frequency
0.00 Hz

0.0 A
oV

On power up, the LCD boots up in the monitor
(MON) mode.

*Press the MODE button once to move to the
parameter (PAR) mode.

PAR ®DRV [N] sTP 0.0Hz
00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Keypad Run Dir
Forward

Parameter (PAR) mode is displayed.
«The Drive (DRV) group of parameters is the
first parameter group to be displayed.

*Press the down arrow button 3 times to get to
parameter DRV-03.

PAR ® DRV STP 0.0Hz
01 Cmd Frequency
0.00 Hz
02 Keypad Run Dir
Forward

03 AccTime
20.0 sec

*With parameter DRV-03 highlighted, press the
PROG/ENT button.

PAR ®DRV [N] sTP 0.0Hz
03 AccTime

2o.n sec

0.0 ~ 600.0 sec
D:20.0 C:20.0

The cursor is highlighting the tenths digit.

PAR ®DRV [N] sTP 0.0Hz
03 AccTime

E0.0 sec

0.0 ~ 600.0 sec
D:20.0 C:20.0

Using left arrow button, move the cursor to the
tens digit with the "2" highlighted.

PAR®DRV [N] STP  0.0Hz
03 AccTime

0.0 sec

0.0 ~ 600.0 sec
D:20.0 C:20.0

Press the down arrow button once, changing
the "2" to a "1".

PAR ® DRV STP 0.0Hz
01 Cmd Frequency

0.00 Hz
02 Keypad Run Dir
Forward
03 AccTime
10.0 sec

Press the PROG/ENT button, the Accel Time
has been changed to 10.0 seconds.
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3.2.5.2 Changing Parameters with Lists

Performing Basic Operations

The following example shows how to view and change the command source (DRV-06).
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MON®K/K[N] STP  0.0Hz
Frequency
0.00 Hz

0.0 A
oV

On power up, the LCD boots up in the monitor
(MON) mode.

*Press the MODE button once to move to the
parameter (PAR) mode.

PAR®DRV [N] STP  0.0Hz

00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Keypad Run Dir
Forward

Parameter (PAR) mode is displayed.
*The Drive (DRV) group of parameters is the
first parameter group to be displayed.

*Press the down arrow button 6 times to get to
parameter DRV-06.

PAR®DRV [N] STP  0.0Hz
04 Decel Time
30.0 sec
05 KPD H.O.A Lock
During Run
06 Cmd Source
Fx-Rx-1

*With parameter DRV-06 highlighted, press the
PROG/ENT button.

PAR ®DRV STP  0.0Hz
06 Cmd Source

0 Keypad
Fx/Rx-1 DC
2 Fx/Rx-2

*A list of settings for parameter DRV-06 appears
(0, 1, 2) showing the default and the current
setting (DC).

PAR®DRV [N] STP  0.0Hz
06 Cmd Source
1 Fx/Rx-1
2 Fx/Rx-2

Using the up arrow button, move the cursor to
highlight the (0) Keypad selection.

PAR®DRV [N] STP  0.0Hz
04 Decel Time
30.0 sec
05 KPD H.O.A Lock
During Run

06 Cmd Source
Keypad

Press the PROG/ENT button, the Command
Source parameter, DRV-06 has been changed
to Keypad.
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3.2.6 Navigating Parameters using “Jump Codes”

The Jump Code feature allows moving directly to a specific parameter. The Jump Code is the first
code/number of each mode. The Jump Code feature is convenient when navigating for a specific
code/number in a function group that has many parameters.

The following example shows how to navigate directly to parameter DRV- 16 from the initial parameter

(DRV-00, Jump Code
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in the Drive group.

MON®K/K[N] STP  0.0Hz
Frequency
0.00 Hz
0.0 A
ov

On power up, the LCD boots up in the monitor
(MON) mode.

*Press the MODE button once to move to the
parameter (PAR) mode.

PAR®DRV [N] STP  0.0Hz

00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Keypad Run Dir
Forward

Parameter (PAR) mode is displayed.
*The Drive (DRV) group of parameters is the
first parameter group to be displayed.

*At parameter DRV-00, Jump Code press the
PROG/ENT button.

PAR®DRV [N] STP  0.0Hz
00 Jump Code

F] cooe

1~ 99 Code

D:9 C:9

*The parameter code "9" is highlighted.

PAR®DRV [N] STP  0.0Hz
00 Jump Code
[l CODE
1~ 99 Code

D:9 C:9

*Using the up arrow button, scroll up to 16.
Press the PROG/ENT button.

PAR®DRV [N] STP  0.0Hz

16 Fwd Boost

2.0%
17 Rev Boost

20%
19 Start Freq

0.50 Hz

The menu "Jumps" to parameter DRV-16. It can
be changed here using the PROG/ENT button.

PAR®DRV [N] STP  0.0Hz

00 Jump Code

01 Cmd Frequency
0.00 Hz

02 Keypad Run Dir
Forward

Pressing the ESC button returns menu to DRV-
00.
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3.2.7 Setting the Monitor Mode Display Line Items

In Monitor (MON) mode, 3 different line items are displayed. The items displayed on the LCD can be
changed by the user. In HAND mode and in OFF mode, the first line item is permanently fixed as the
frequency reference.

The following example shows how to configure the Line-3 to display Output Power (KW).

MON & k/K[N] sTP 0.0Hz On power up, the LCD boots up in the monitor
Frequency (MON) mode.
0.00 Hz
0.0 A *The default settings of the monitored items are
Line-1: Output Frequency, Line-2: Output Amps
ovVv and Linie-3: Output Voltage.
cNF & [N]sTP 0.0Hz

00 Jump Code

Press the MODE button to move to the

01 Language Sel :
Configure (CNF) mode.

English
02 LCD Contrast

cNF® [N]sTP  0.0Hz
21 Monitor Line-1

Frequency -Press the down arrow button to get to
22 Monitor Line-2 parammeters CNF-21, CNF-22 and CNF-23.
Output Current Press the PROG/ENT button on CNF-23

23 Monitor Line-3
p N Output Voltage

cNnF®  [N|stP 0.0Hz

. . Highlights the present setting of CNF-23.
23 Monitor Line-3

To see the available display items for Line-3,

o Speed use the up/down arrow buttons.
1 Output Current
2 Output Voltage

cNF®  [NIsTP 0.0HZ

23 Monitor Line-3
At "4 Output Power", press the PROG/ENT

2 Output Current button to select Output Power as Line-3.
3 Output Voltage
4 Output Power

cNF®  [NstP 0.0Hz
21 Monitor Line-1
Frequency

22 Monitor Line-2 Display returns to the CNF parameter list.
Output Current
t3Bu tMPrgwpe kine-3

Output Power

MON&K/K[N] sTP 0.0Hz

Frequency
0.00 Hz Press the MODE button to return to the monitor
0.0 A (MON) mode.
0 kw
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3.2.8 Selecting the Status Bar Display Item

At the top-right corner of the LCD display’s status bar is another frequency item. This item refers to the
frequency reference when the inverter stopped and the output frequency when the inverter is
operating. In HAND or OFF modes, this monitoring item always displays frequency reference. This
monitoring item can be changed to show the type of information that suits your needs. If changed, the
new item will show when in AUTO mode.

The following example shows how to change this monitoring item to Output Amps.

MON & K/K[N] sTP 0.0Hz On power up, the LCD boots up in the monitor
Frequency (MON) mode.
0.00 Hz *In the status bar, at the top-right corner of the
0.0 A display is the frequency reference/output
frequency (default). This displayed setting can
oV be changed with parameter CNF-20.

cNF &  [N]sTP
00 Jump Code

Press the MODE button to move to the
Configure (CNF) mode.

01 Language Sel
English
02 LCD Contrast

cNF®  [N]JSTP  0.0Hz
20 AnyTime Para

Frequency
21  Monitor Line-1 *Press the down arrow b_utton to get to
E parameter CNF-20, AnyTime Parameter.

requency

22 Monitor Line-2
Output Current

cNE®  [NIsTP  0.0Hz
*Press the PROG/ENT button. The default and

20 AnyTime Para current (present) setting is Frequency DC.
Use the up/down arrow buttons.to see the
1 Speed

available display items for CNF-20.
2 Output Current

cNE®  [N]sTP 0.0Hz

20 AnyTime Para At "2" Output Current, press the PROG/ENT
button to select Output Current as the displayed
o Frequency DC item for CNF-20.
1 Speed

cNF®  [NIstp  0.0Hz
20 AnyTime Para
Output Current
21 Monitor Line-1 Display returns to the CNF parameter list.
Frequency
22 Monitor Line-2
Output Current

MON & K/K[N] sTP 0.0A

Frequency
0.00 Hz Press the MODE button to return to the monitor
0.0 A (MON) mode.
0 kw
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3.3 Fault Monitoring

3.3.1 Monitoring Faults during Inverter Operation

The following example shows how to view fault information that occurred during inverter operation.
TRP Current

Over Voltage (01)

01 Output Frequency

When a fault occurs, the inverter enters the trip
(TRP) mode and displays the active fault

36.00 Hz | | f-shing).
02 Output Current
773 A
TRP Current
03 Inverter State
Steady
04 DCLink Voltage _Press th_e down ar_row button to view additional
information at the time of the fault.
820V
05 Temperature
22 °C

MON&T/K[N] sTP 0.0A

Frequenc
a v 0.00 Hz *When the fault is cleared and the inverter is
reset, the display returns to the previous screen,
0.0 A prior to the fault.
0 kw
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3.3.2 Monitoring Multiple Faults

The following example shows how to monitor multiple faults that occur at the same time.

TRP Current
Over Voltage (02)
01 Output Frequency

36.00 Hz

02 Output Current
773 A

890053-00-02

When more than one fault occurs at the same
time, the number of faults is displayed to the
right of the present fault.

Press the PROG/ENT button to display all
faults.

TRP Current

Over Voltage (02)

01 Over Voltage
02 External Trip

Press the down arrow button to view all faults.

Press the PROG/ENT button to display
information about the highlighted fault.

3.3.3 Viewing Fault History

The fault history information can be viewed in the trip (TRP) mode. The inverter stores five (5) of the

most recent faults.

TRP Last-1
00 Trip Name (1)

Over Voltage

01 Output Frequency
36.00 Hz

02 Output Current
773 A

*Press the MODE button to move to the trip
(TRP) mode. The most recent fault (Last-1) is
displayed.

Use the down arrow button to view this fault
information.

TRP Last-2
00 Trip Name (2)

External Trip

01 Output Frequency
57.00 Hz

02 Output Current
96.7 A

Press the right arrow button to move to the
next fault (Last-2) in the fault history.
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3.4 Parameter Initialization

The following example demonstrates how to reset all the parameter settings back to the factory default
settings. Parameter initialization may be performed on individual parameter groups as well.

NOTE: The MOT Group is not initialized.

cNF®  [N]sTP 0.0Hz

00 Jump Code

01 Language Sel
English
02 LCD Contrast

Press the MODE button to move to the
Configure (CNF) mode.

cNF®  [N[stP  0.0Hz
40 Parameter Init

41 Changed Para
View All

42 Multi-Key Sel
None

*Press the down arrow button to get to
parammeter CNF-40.

Press the PROG/ENT button at CNF-40.

cNF®  [N|sTP  0.0Hz
40 Parameter Init

*Displays the list of options.
Press the down arrow button to highlight "1 All
Grp".

0 No DC! |press the PROG/ENT button to initialize Al
m Groups.

2 DRV Grp
cNF®  [NlsTP  0.0Hz

40 Parameter Init

41 Changed Para
View All

42 Multi-Key Sel
None

The display will return to parameter CNF-40
after parameter initialization.
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4 Parameter Lists and Quick Reference

4.1 Quick Reference Table

Refer to the below table for a list of functions and a link to the parameter description pages.

Groups Description Ref.

DRV Group Move to DRV Group p.101
MOT Group Move to MOT Group p.122
BAS Group Move to BAS Group p.127
ADV Group Move to ADV Group p.138
CON Group Move to CON Group p.154
IN Group Move to IN Group p.161
OUT Group Move to OUT Group p.179
COM Group Move to COM Group p.299
PID Group Move to PID Group p.220
AP1 Group Move to AP1 Group p.233
AP2 Group Move to AP2 Group p.256
AP3 Group Move to AP3 Group p.269
PRT Group Move to PRT Group p.191
CNF Mode Move to CNF Mode p.279
Quick Start menu Quick Set Up of basic parameters. .52
Ba 0 e DO REe
HAND / OFF / AUTO buttons Select the operation mode. p.62
Acc/Dec times Set acceleration and deceleration times. p.102
Start Stop control sources Set Start Stop sources. p.104
(Fézgggg?xsaﬁgzr?nnpﬁsourceS Configure Frequency Reference sources. p.107
Digital Inputs Configure Digital Input Terminals p.163
Set Digital Input to NC Configure a Normally Closed Digital input p.177
Analog Outputs Configure Analog Output Terminals p.179
Relay Outputs Configure Digital Output Relays p.183
Set Relay Output to NC Configure a Normally Closed Relay Output p.189
Motor Data Set Motor Parameters p.122
PID Control Set PID Control settings p.220
Control Mode (V/Hz., Slip Comp) |Set Motor control settings p.117
Set Volts/Hz. pattern Configure Linear, Squared, User V/Hz. Curve p.131
Control Mode (SVC) Set Sensorless Vector Control settings p.239
Auto Tuning Run Motor Auto Tuning p.124
Start Modes Set Accel or DC Injection Starting p.140
Dual Ramps Set a Switch Frequency for Dual Ramps p.135
Stop Modes Set Coast, Decel, Braking Stop Methods p.141
Jogging Set Jog speed and jog accel/decel times. p.165
Torque Boost Set boost levels. Set manual or automatic boost. p.118
Frequency Limits Set Frequency Limits on inverter output. p.147
Speed Search Start into a spinning load. p.156
Regen Avoidance Handle energy in operating in Regen Mode. p.153
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4.2 Parameter Lists

Press the MODE button on the Keypad to move to the PAR Mode (upper left corner of LCD).
Press the right and left arrow buttons to move through the parameter groups.

The following tables list the parameter groups and all the parameters within each group. Set the
parameters according to your operating requirements.

Parameters shaded in gray will be displayed when a related parameter has been selected.
The column labeled “Property” shows whether the parameter can be changed while the inverter
IS running according to the following:

O: Write enabled during run, A: Write Disabled during run, X : Read/View only.
Additionally, an “I” or a “P” (or both) in the Property column relate to parameter DRV-09,

Control Mode settings for Sensorless Vector Control and indicate which Sensorless Control
Mode they apply to according to the following: I: Induction Motor, P: Permanent Magnet Motor.

4.2.1 Drive Group (DRV)

LCD Display Setting Range Initial value
00 Jump Code Jump Code 1-99 9 (@) p.74
01 Target frequency Cmd Frequency | 0.00, Low Freg— High Freq | 0.00 @) p.67
02 Keypad run direction Keypad Run Dir (1) ng;:g 1 Forward O p.67
240V: 7.5~60HP
20.0 | 480V,575V:
S . 7.5~125HP
03 Acceleration time Acc Time 0.0-600.0 (sec) 00 540V 75-125HP O p.102
480V: 150~400HP
100.0 | 480V: 500~800HP
240V: 7.5~60HP
30.0 | 480V,575V:
04 Deceleration time Dec Time 0.0-600.0 (sec) 7:5-125HP O p.102
90.0 240V: 75~125HP
480V: 150~400HP
150.0 | 480V: 500~800HP
0 Locked
o5 | HAND-OFF-AUTOKey | yppHoALock [ 1 | During Run 1 | During Run A .67
Lock
2 Unlocked
0 Keypad p.104
1 Fx/Rx-1 p.105
2 Fx/Rx-2 .105
06 Command source Cmd Source 3 Int 485 1 Fx/Rx-1 A g.ne
4 Field Bus
5 Time Event p.176
0 Keypad-1
1 Keypad-2
2 V1
4 V2
Frequency reference 5 12
07 sou?ce Y Freq Ref Src 6 Int 485 0 Keypad-1 A p.107
7 FieldBus
9 Pulse
10t | v3
11 | 13
0 VIF p.131
1 Slip Compen p.117
09 Control mode Control Mode 3 IM Sensorless 0 VIF A D.239
4 PM Sensorless?® p.246

82



890053-00-02

Parameter Lists

Code Name LCD Display Setting Range Initial value Property* Ref. |
11 Jog frequency Jog Frequency 0.00, Low Freg—High Freq 10.00 (@)
12 Jog acceleration time Jog Acc Time 0.0-600.0 (sec) 20.0 o p.165
13 Jog deceleration time Jog Dec Time 0.0-600.0 (sec) 30.0 @)
0 Manual
15 Torque boost options Torque Boost 1 Auto 1 0 Manual A p.117
2 Auto 2
20 240V, 480V
) 7.5~125HP
16° Forward Torque boost Fwd Boost 0.0-15.0 (%) 1.2 7 A p.117
' ' ) 7.5~150HP *
480V
1.0 | 150~800HP
20 240V, 480V
’ 7.5~125HP
17 Reverse Torque boost Rev Boost 0.0-15.0 (%) 1.2 18 A p.117
) ’ ) 7.5~150HP *
480V
1.0 | 150~800HP
19 Start frequency Start Freq 0.01-10.00 (Hz) 0.50 A p.120
40.00-400.00 (Hz) 240V,
480V p.120
40.00-120.00 (Hz) 575V
20 Maximum frequency Max Freq 40.00-120.00 (Hz) 60.00 A 120
IM Sensorless? e
40.00-180.00 (Hz)
PM Sensorless? 0.120
. 0 Hz Display .
21 Select speed unit Hz/Rpm Sel 1 RPM Display 0 | Hz Display O p.120
204 gA:.t,? e ST iED ATB Filt Gain 19999 (msec) 10 0 p.117
23 Auto torque boost voltage | ATB Volt Gain 0.0-300.0% 100.0 (@) p.117
Hand mode operation .
25 frequency HAND Cmd Freq | 0.00, Low Freg- High Freq 0.00 O p.64
Hand mode operation 0 HAND Parameter
26 Frequency reference HAND Ref Mode 1 Follow AUTO 0 HAND Parameter A p.64
source
. . . 0 kW
30 KW/HP unit selection KW/HP Unit Sel 1 ap 1 HP O p.120
31 Quick Start PopUp Q.Start 2 $gs 0 No X p.52
95 Inverter Temperature Temperature XXX °C X -
96 Inverter Software Version Inv S/W Ver 201.00
97 Inverter Software Version Inv Debug Ver 0.02 X )
98 1/0 Software Version /0 S/W Ver 1 201.00
99 1/0 Software Version I/0 S/IW Ver 2 0.00

[1] “10(V3) and 11(I3) of DRV-07 are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed
information.
[2] IM Sensorless: Does not apply to 230V, 30~125 HP inverters.

PM Sensorless: Does not apply to 230V, 30~125 HP, 460V, 150~800 HP and all 575V Inverters.
[3] DRV-16,17 are displayed when DRV-15 is set to ‘0 (Manual)'.
[4] DRV-22, 23 are displayed when DRV-15 is set to 'Auto-2'.
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LCD Display Setting Range \ Initial value | Property*  Ref.
00 Jump Code Jump Code 1-99 10 (@) p.74
0 0.3HP (0.2 kW)
1 0.5HP (0.4 kW)
2 1.0HP (0.75 kW)
3 1.5HP (1.1 kW)
4 2.0HP (1.5 kW)
5 3.0HP (2.2 kW)
6 4.0HP (3.0 kW)
7 5.0HP (3.7 kW)
8 5.5HP (4.0 kW)
9 7.5HP (5.5 kW)
10 10.0HP (7.5 kW)
11 15.0HP (11.0 kW)
12 20.0HP (15.0 kW)
. . 13 | 25.0HP (18.5 kW) Dependent on motor
. 0K . .
01 Motor capacity Motor Capacity g iggg;ﬁ go\g W(g setting A p.122
16 | 50.0HP (37.0 kW)
17 | 60.0HP (45.0 kW)
18 75.0HP (55.0 kW)
19 100.0HP (75.0kW)
20 | 125.0HP (90.0kW) [1]
21 | 150.0HP (110.0kW)
22 | 200.0HP (132.0kW)
23 | 250.0HP (160.0kW)
24 | 300.0HP (185.0kW)
26 400.0HP (250.0kW)
27 500.0HP (315.0kW)
29 650.0HP (400.0kW)
30 800.0HP (500.0kW)
30.00-400.00 (Hz)
02 Base frequency Base Freq 40.00-120.00(Hz) IM S/L 60.00 A p.122
30.00-180.00 (Hz) PM S/L?
03 Number of motor poles Pole Number 2-48 A
04 Rated slip speed Rated Slip 0-3000 (RPM) Dependent on motor A
05 Motor rated current Rated Curr 0.0-1000.0 (A) capacity setting, MOT-01 A 122
06 Motor no- load current Noload Curr 0.0-1000.0 (A) A D.22c
07 Motor rated voltage Motor Volt 0, 170-480 (V), 525-600 (V) 230V/460V/575V A
08 Motor efficiency Efficiency 70-100 (%) Dependent on MOT-01 A
09 Trim power display Trim Power % 70-130 (%) 100 @) p.122
170~264V (7.5HP~125HP) 240V
320~528V (7.5HP~125HP)
10 Input power voltage AC Input Volt 320-550V (150HP~800HP) 480 V (0] p.123
446-660V (7.5HP~125HP) 600 V
0 | None
1 | All (Rotation type)
2 | All (Stdstl) Static type
11 Auto Tuning Auto Tuning 3 tF;z«;)Lagma (Rotation 0 | None A p.124
4 | Tr (Stdstl) Static type?®
5 | DeadT-volt
6 | All (PM)?
12 Stator resistance Rs 0.000-9.999 (Q) |
13 Leakage inductance Lsigma 0.00-99.99 (mH) Dependent on motor | 124
143 Stator inductance Ls 0.00-999.9 (mH) setting MOT-01 [ D222
15 Rotor Time Constant Tr 25-5000 (ms) |
16% | PM Stator resistance Rs (PM) 0.000-9.999 (Q) S;fiﬁgde”t on motor P
17 D-axis inductance Ld (PM) 0.000~1000.0 (mH) 0 P
18 Q-axis inductance Lg (PM) 0.000~1000.0 (mH) 0 P 124
19 Flux reference PM Flux Ref 0.000~1.000 (Whb) 0.147 P D.2e2
20 Q-axis inductance scale Lq(PM) Scale 50~150% 100 P
21 PM auto tuning level Ld,Lq Tune Lev | 20.0~50.0% 33.3 P
22 PM auto tuning frequency | Ld,Lq Tune Hz | 80.0~150.0% 150.0/100.0 | P

[1] Maximum setting of (20) 125 HP when DRV-09 is set to (4) PM Sensorless
[2] IM Sensorless: Does not apply to 230V, 30~125 HP inverters.

PM Sensorless: Does not apply to 230V, 30~125 HP, 460V, 150~800 HP and all 575V Inverters.
[3] MOT-14 and MOT-15 displayed when DRV-09 is set to '3' IM Sensorless.

[4] MOT-16 ~ MOT-22 displayed when DRV-09 is set to '4' PM Sensorless.
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4.2.3 Basic Group (BAS)

LCD Display Setting Range

Initial value

Parameter Lists

Property*  Ref.

00 Jump Code

Jump Code

-
©
©

20

01 Second command source

Cmd 2nd Src

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Time Event

1 | Fx/Rx-1

p.127

p.176

02 Second frequency source

Freq 2nd Src

Keypad-1

Keypad-2

V1

V2

12

Int 485

FieldBus

Pulse

'5@\10’)01-&!\)!—‘001-&00[\)!40
=

V3

[
=

13

0 | Keypad-1

(0] p.127

03 Auxiliary reference source

Aux Ref Src

None

V1

V2

12

Pulse

Int 485

FieldBus

~

V3

13

0 | None

A p.128

04°® | Auxiliary command calculation type

Aux Calc
Type

M+ (G*A)

M* (G *A)

M/ (G*A)

M+ (M* (G *A)

M+ G *2* (A-50)

M * (G * 2 * (A- 50))

M/ (G * 2 * (A-50))

M+M*G*2*(A-
50)

0 | M+(G*A)

A p.128

05 Auxiliary command gain

Aux Ref Gain

-200.0-200.0 (%)

100.0

07 V/F pattern options

V/F Pattern

o

Linear

Square

User V/F

Square 2

0 | Linear

08 Acc/Dec standard frequency

Ramp T Mode

Max Freq

Delta Freg

0 | Max Freq

09 Time scale settings

Time Scale

0.01 sec

0.1 sec

1 sec

1| 0.1sec

10 Input power frequency

60/50 Hz Src

60 Hz

R [ON|FP|O|R|[O[wN |-

50 Hz

0 | 60 Hz

41* | User frequency 1

User Freq 1

0.00-Maximum frequency
(H2)

15.00

42 User voltagel

User Volt 1

0-100 (%)

25

43 User frequency 2

User Freq 2

0.00-Maximum frequency
(Hz2)

30.00

44 User voltage2

User Volt 2

0-100 (%)

50

45 User frequency 3

User Freq 3

0.00-Maximum frequency
(Hz)

45.00

p.133

46 User voltage3

User Volt 3

0-100 (%)

75

47 User frequency 4

User Freq 4

0.00-Maximum frequency
(Hz)

60.00

48 User voltage4

User Volt 4

0-100 (%)

100

50° Multi-step speed frequency 1

Step Freqg-1

Low Freg- High Freg

10.00

il Multi-step speed frequency 2

Step Freq-2

Low Freg- High Freq

20.00

52 Multi-step speed frequency 3

Step Freq-3

Low Freg- High Freg

30.00

53 Multi-step speed frequency 4

Step Freq-4

Low Freg- High Freg

40.00

p.134

54 Multi-step speed frequency 5

Step Freq-5

Low Freg- High Freg

50.00

55 Multi-step speed frequency 6

Step Freq-6

Low Freg- High Freg

60.00

56 Multi-step speed frequency 7

Step Freqg-7

Low Freg-High Freq

60.00

o|o|o|o|o|oI0|IB| B (B B Bl B b B | B
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Code Name LCD Display Setting Range Initial value Property*  Ref.
69 Acc/Dec time transition frequency I):(rcel Change E)H()Z())—Maxmum frequency 0.00 A p.135
70 Multi-step acceleration timel Acc Time-1 0.0-600.0 (sec) 20.0 0
71 Multi-step deceleration timel Dec Time-1 0.0-600.0 (sec) 20.0 o
72° Multi-step acceleration time2 Acc Time-2 0.0-600.0 (sec) 30.0 0
73 Multi-step deceleration time2 Dec Time-2 0.0-600.0 (sec) 30.0 ©)

74 Multi-step acceleration time3 Acc Time-3 0.0-600.0 (sec) 40.0 (®)
75 Multi-step deceleration time3 Dec Time-3 0.0-600.0 (sec) 40.0 (©)
76 Multi-step acceleration time4 Acc Time- 4 0.0-600.0 (sec) 50.0 (@) 136
77 Multi-step deceleration time4 Dec Time-4 0.0-600.0 (sec) 50.0 0 .20
78 Multi-step acceleration time5 Acc Time- 5 0.0-600.0 (sec) 40.0 (@)
79 Multi-step deceleration time5 Dec Time-5 0.0-600.0 (sec) 40.0 (®)
80 Multi-step acceleration time6 Acc Time- 6 0.0-600.0 (sec) 30.0 o
81 Multi-step deceleration time6 Dec Time-6 0.0-600.0 (sec) 30.0 (@)
82 Multi-step acceleration time7 Acc Time- 7 0.0-600.0 (sec) 20.0 0
83 Multi-step deceleration time7 Dec Time-7 0.0-600.0 (sec) 20.0 (@)
0 None Andgle
947 Initial pole position estimation type Init Angle Sel 1 Angle Detect 1 De?ect P p.251
2 Alignment
95 Initi L . . PD Repeat
nitial pole position estimateion retry Num 0~10 2 p.251
96 Initial pole position estimation interval Pulse Interval 1~100msec 20msec P p.251
97 'C’m'rae'n‘:‘z!;)p°s'“°” CEIEED P 3 Pulse Curr % | 10~100% 25% p.251
98 L’:}'ft'ggz"(';) )pos'“on sl e Pulse VoIt % | 100~4000 500 p p.251

[1] “10(V3) and 11(I3) of BAS-02 are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed
information.
[2] “12(V3) and 13(I13) of BAS-03 are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed
information.

[3] BAS-04-05 are displayed when BAS-03 is not ‘0 (None)'.
[4] BAS-41-48 are displayed when BAS-07 or M2-25 is set to ‘2 (User V/F)'.

[5] BAS-50-56 are displayed when IN-65-71 is set to ‘Speed-L/M/H’.

[6] BAS-72—83 are displayed when IN-65-71 is set to ‘Xcel-L/M/H’
[7] BAS-94-98 are displayed when DRV-09 is set to '4' (PM Sensorless)
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4.2.4 Advanced Group (ADV)

Parameter Lists

LCD Display Setting Range Initial value Property*  Ref.
00 Jump Code Jump Code 1-99 (@) p.74
01 Acceleration pattern Acc Pattern 2 ;'_Ti?\';e 0 Linear A D.138
02 Deceleration pattern Dec Pattern 2 ;'_r::i?\r/e 0 Linear A
03t S-curve aecelerauon start Acc S Start 1-100 (%) 0 A
point gradient
04 | S-eurve acceleration end Acc S End 1-100 (%) 40 A
point gradient 138
o5z | S-curve deceleration start Dec S Start 1-100 (%) 40 A
point gradient
0p | S-eurve deceleration end Dec S End 1-100 (%) 40 A
point gradient
0 Acc
07 Start Mode Start Mode 1 DC-Start 0 Acc A p.140
0 Dec
1 DC-Brake
08 Stop Mode Stop Mode 2 Free-Run 0 Dec A p.141
4 Power
Braking
Selection of rotation 0 None
09 revention Run Prevent 1 Forward Prev 0 None A p.143
P 2 Reverse Prev
10 Starting with power on Power- on Run (1) $Zs 0 No O p.144
118 Power-on run delay time Power- On Delay | 0.0 -6000.0 (sec) 0.0 (@) p.108
124 DC braking time at startup DC-Start Time 0.00-60.00 (sec) 0.00 A 140
13 Amount of applied DC DC Inj Level 0-200 (%) 50 A —
240V:7.5~60HP
L 0.00 | 480V,575V:
145 ggtztr‘;zfgk'”g time before | 1 glock Time | 0.00- 60.00 (sec) 7.5~125HP A
240V:75~125HP
p.141
200 480V:150~800HP
15 DC braking time DC-Brake Time 0.00- 60.00 (sec) 1.00 A
16 DC braking rate DC-Brake Level 0-200 (%) 50 A
17 DC braking frequency DC-Brake Freq Startfrequency- 60 Hz 5.00 A
20 Dwell frequency on Acc Dwell Freq Start frequency- Maximum 5.00 A
acceleration frequency (Hz)
21 | Dwelloperation time on Acc Dwell Time | 0.0-60.0 (sec) 0.0 A
acceleration 146
29 Dwell frequency on Dec Dwell Freq Start frequency- Maximum 5.00 A p.220
deceleration frequency (Hz)
Dwell operation time on )
23 deceleration Dec Dwell Time 0.0-60.0 (sec) 0.0 A
24 Frequency limit Freq Limit (1) $:s 0 No A p.120
258 Frequency lower limit value Freq Limit Lo CUOOH gt T sy 0.50 A
(Hz) p.120
- Lo Lower limit frequency- -
26 Frequency upper limit value Freq Limit Hi Maximum frequency (Hz) Max freq A
27 Frequency jump Jump Freq (1) $gs 0 No A p.148
. 0.00-Jump frequency
7
28 Jump frequency lower limitl Jump Lo 1 upper limit1 (Hz) 10.00 (@)
Jump frequency lower
29 Jump frequency upper limitl | Jump Hi 1 limitl- Maximum frequency | 15.00 (@)
(H2)
30 Jump frequency lower limit2 Jump Lo 2 DTS 1 G 20.00 (@) p.148
upper limit2 (Hz) ) *
Jump Hi 2 Jump frequency lower
31 Jump frequency upper limit2 limit2- Maximum frequency | 25.00 (@)
(Hz2)
Lo Jump Lo 3 0.00-Jump frequency
32 Jump frequency lower limit3 upper limit3 (Hz) 30.00 O
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LCD Display Setting Range Initial value Property*  Ref.
Jump Hi 3 Jump frequency lower
33 Jump frequency upper limit3 limit3- Maximum frequency | 35.00 (@)
(Hz)
418 Brake Open Current BR RIs Curr 0.0 - 180.0% 50.00
42 Brake Open Delay Time BR Rls Dly 0.0 - 10.0 (sec) 1.00
p.147
44 Elislie Oz Sl 0 - Maximum Frequency 1.00
Frequency BR RIs Fwd Fr )
Brake Open Reverse .
45 Frequengy BR Rls Rev Er 0 - Maximum Frequency 1.00 s
46 Brake Close Delay Time BR Eng Dly 0.0 - 10.0 (sec) 1.00 P:
47 Brake Close Frequency BR Eng Fr 0 - Maximum Frequency 2.00
0 None
50 Energy saving operation E-Save Mode 1 Manual 0 None A p.151
2 Auto
51° Energy saving level Energy Save 0-30 (%) 0 O
52 tl;:rr;zrgy SEVIE PO SEE0ED || v - 0.0-100.0 (sec) 20.0 A p151
0 During Run
64 Cooling fan control Fan Control 1 Always ON 0 During Run O p.152
2 Temp Control
74 Sele(_:tion of rggeneration RegenAvd Sel 0 No 0 No A
evasion function for press 1 Yes
. 240V: 300-400 V 350 p.153
75 X\‘/’gggi 'rf]‘(’)fl'o‘;f frsf’sr”ezr:‘t'on RegenAvd Level | 480V: 600-800 V 700 A
575V: 800-980V 870
Compensation frequency
76 | limit of regeneration evasion CompFreq Limit 0.00-60.00 Hz 1.00 A
for press
Regeneration evasion for - 240V, 0.0-100.0% 50.0 p.153
77 press, P- Gain RegenAvd Pgain | 480V (0]
’ 575V 0.0-200.0% 100.0
78 E;ii”f;ﬂ:g” evasion for RegenAvd Igain | 20-30000 (msec) 500 o

[1] ADV-03-04 are displayed when ADV-01 is set to ‘1 (S-curve)'.
[2] ADV-05-06 are displayed when ADV-02 is set to ‘1 (S-curve)'’.
[3] ADV-11 is displayed when ADV-10 is set to ‘1 (Yes)'.
[4] ADV-12 and 13 are displayed when ADV-07 is set to ‘1 (DC-Start)".

[5] ADV-14 - 17 are displayed when ADV-08 is set to ‘1 (DC-Brake)'.

[6] ADV-25 and 26 are displayed when ADV-24 is set to '1' (Yes)

[7] ADV-28-33 are displayed when ADV-27 is set to ‘1 (Yes)'.

[8] ADV-41 - 47 are displayed if either OUT-31 ~ 36 are set to 42 (BR Control).

[9] ADV-51 is displayed when ADV-50 is set to ‘1 (Manual). ADV-52 is displayed when ADV-50 is set to ‘2 (Auto)'.

[10] ADV-76-78 are displayed when ADV-74 is set to ‘1 (Yes)'.
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4.2.5 Control Group (CON)

Parameter Lists

Code Name LCD Display Setting Range Initial value Pr:)p Ref.
00 Jump Code Jump Code 1-99 4 0 p.74
240V:
7.5~25HP 30
1.0~15.0 | 480V: '
(kHz) 7.5~40HP
575V:
7.5~30HP 23
240V:
30~40HP 30
1.0~10.0 | 480V: '
(kHz) 50~75HP
e |20
04 Carrier frequency Carrier Freq 540V 50- (6] p.154
60HP
1.0~7.0 | 480V: 3.0
(kHz) 100~125HP
575V:
100~1250p | 23
240V:
1.0~5.0 75~125HP 20
(kHz) 480V: '
150~500HP
1.0~4.0 480V: 15
(kHz) 650~800HP )
0 Normal PWM
05 Switching mode PWM Mode 1 Low leakage 0 Normal PWM A p.154
PWM
9t Initial Excitation Time PreExTime 0.00 - 60.00 (sec) 1.00 | p.239
ant Continued Operation Duration Hold Time 0.00 - 60.00 (sec) 0.00 IP p.246
13 Anti-hunting regulator mode AHR Sel 2 $ZS 1 Yes A
14 Anti-hunting regulator P- Gain AHR P-Gain 0-32767 1000 o
Anti-hunting regulator start 0.00-AHR High Freq
15 frequency AHR Low Freq 0.50 (0] 155
16 | Anti-hunting regulator end AHR High Freq | AHR Low Freg-400.00 400.00 0
frequency
Anti-hunting regulator -
& compensation voltage limit rate AHR limit 0-20 2 o
243 SL Speed Controller P Gainl ASR-SL P Gainl | 0-5000 % |
25 SL Speed Controller | Gainl ASR-SL | Gainl 10 - 9999 (ms) |
26 SL Speed Controller P Gain2 ASR-SL P Gain2 | 1-1000 % |
27 SL Speed Controller | Gain2 ASR-SL | Gain2 1-1000 % |
28 SL Speed Controller | Gain0 ASR-SL | Gain0 1-1000 % Depends on Motor | 239
29 Flux Estimator P Gain Flux P Gain 10 - 200 % Capacity | P:
30 Flux Estimator | Gain Flux | Gain 10 - 200 % |
31 Speed Estimator P Gain 1 S-Est P Gain 1 0 - 32767 |
32 Speed Estimator | Gain 1 S-Est | Gain 1 100 - 1000 |
33 Speed Estimator | Gain 2 S-Est | Gain 2 100 - 10000 |
34° PM speed controller P gain 1 ASR P Gain 1 0~5000 100 P
35 PM speed controller | gain 1 ASR | Gain 1 0~5000 150 B 246
36 PM speed controller P gain 2 ASR P Gain 2 0~5000 100 P D.225
37 PM speed controller | gain 2 ASR | Gain 2 0~9999 150 P
38 Speed estimator feedforward PM Elux EF % 0~1000% 300% P
high speed range (%)
39 | PM speed estimator PM SpdEstKp 0 | 0~200% 30% P
proportional gain 0
40 ng/iInsgeed estimatorintegral | py spdEstKio | 0~200% 30% P
: p.246
| hspsee s PM SpdEstKp 1 | 0~300% 70% P
proportional gain 1
42 gpgfnsfeed estimatorintegral | py; gpdEstKil | 0~300% 70% P
i | CHISESET GalnEey PM SpdEstKp 2 | 0~300% 100% P

proportional gain 2
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Code Name LCD Display Setting Range Initial value Pr*op Ref.
44 gpg?nsgeed estimatorintegral | py; gpdEstKi2 | 0~300% 100% P
45 | PM D-axis back-EMF PM EdGain Perc | 0~300% 100% P
estimated gain (%)
PM Q-axis back-EMF q B 2
46 estimated gain (%) PM EqGain Perc | 0~300% 100%
47 PM dead-time voltage (%) PMdeadVolt Per | 50~200% 100%
48 gCe‘:i:]re”t controller proportional |/ ~p p_g4in 0~10000 1200 P | p.239
49 Current controller integral gain | ACR I-Gain 10~1000 120 P D246
50 Voltage controller limit V Con HR 0~100.0% 10.00% P 246
51 Voltage controller | Gain V Con Ki 0~1000.0% 10.00% P —
528 Torque Controller Output Filter | Torque Out LPF 0~2000 msec 0 msec 1P p.239
0 Keypad-1
1 Keypad-2
2 V1
4 V2
53 Torque Limit setting options Torque Lmt Src 2 :ﬁt 285 0 Keypad-1 | p.239
7 FieldBus
9 Pulse
10 V3
11 13
3 Forward direction retrograde AR e
54 torque limit FWD +Trq Lmt 0-200% 180.00% [4] IP
55 | Forward direction regenerative | by g imt | 0-200% 180.00% P
torque limit p.239
56 Reverse direction regenerative REV +Trq Lmt 0-200% 180.00% P p.246
torque limit
Reverse direction retrograde y 1A ®
57 torque limit REV -Trq Lmt 0-200% 180.00% 1P
697 | o Speed Search Pulse SS Pulse Curr | 10~100% 15.00% P | p24e
0 Flying Start-1
. 1 Flying Start-2 Flying
70 Speed search mode selection SS Mode > Flying Start-3 0 Start-1 P p.156
(PM)N
Bit 0000-1111
Speed search | 0000
Bit 0 on
acce|erati0n bit 3| bit 2| bit 1| bit 0
Speed search operation Restart after Sl M e
71 selection Speed Search Bit 1 trips (other o o o0 o A p.156
than LV trip)
Restart after
Bit 2 instantaneous
interruption
Bit 3 Power- on run
5 Speed search reference . . o 90 7.5~400HP
72 current SS Sup- Current | 50-120 (%) 80 500-800HP o
Flying
oy Start-1
737 Sp_eed search proportional SS P-Gain 0-9999 Dep. Flying o
gain on Start-2
MOT-
01
200 Flying p.156
Start-1
74 Speed search integral gain SS I-Gain 0-9999 e . (0]
on Flying
MOT- | Start-2
01
op | OLULbIRE D beisre SS Block Time | 0.0-60.0 (sec) 1.0 A
speed search
77 Energy buffering selection KEB Select 2 $gs 0 No A p.159
125.0 240V, 480V:
788 Energy buffering start level KEB Start Lev 110.0-140.0 (%) ) 7.5~125HP A p.159
115.0 | 480V:
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Code Name LCD Display Setting Range Initial value Prgp Ref.
150~800HP
130.0 | 575V only
240V, 480V:
L0l 7.5~125HP
79 Energy buffering stop level KEB Stop Lev CON-78 ~ 145.0 (%) 125.0 480V: A
) 150~800HP
135.0 | 575V only
240V:7.5~40HP
300 480V:
80 Energy buffering slip gain KEB Slip Gain 0-20000 7.5~800HP (0]
100 240V: 50~125HP
25 575V
240V:7.5~40HP
1000 480V:
) . . 7.5~800HP
81 Energy buffering P-Gain KEB P-Gain 0-20000 1800 | 240V: 50~125HP (0]
3000 575V: 7.5~50HP
1500 | 575V: 60~125HP
240V:7.5~40HP
500 480V:
82 Energy buffering I-Gain KEB I-Gain 1-20000 7.5~800HP O
200 240V: 50~125HP
575V
10.0 240V, 480V:
Energy buffering acceleration 7.5-125HP
g3 | ooy PUIENng KEB Acc Time | 0.0-600.0 sec 00 | 480V: o)
) 150~800HP
5.0 575V
9 Flux estimator proportional . 100 - 700 370 230V, 460V
85 gain 1 Flux P Gain 1 0-500 170 575V | p.239
Flux estimator proportional . 0-100 0 230V, 460V
86 | gain2 FURPEanE 70-120 90 | 575V !
87 Flux estimator proportional 0-500 100 |
gain 3 Flux P Gain 3 0.239
) . . . 50 230V, 460V '
88 Flux estimator integral gain 1 Flux | Gain 1 0-200 80 575V |
89 Flux estimator integral gain 2 Flux | Gain 2 0-200 50 |
90 Flux estimator integral gain 3 Flux | Gain 3 0-200 50 |
Sensorless voltage 0-60 35 230V, 460V
ek compensation 1 =15 Vil Comp & 60-400 110 575V :
Sensorless voltage 0-60 20 230V, 460V
92 | compensation 2 SLVeltCampE | e 110 | 575V | p239
o | SR OlkGE SL Volt Comp3 | 0-60 20 |
compensation 3
Sensorless field weakening ) 0
94 start frequency SL FW Freq 0-110% 100 | 5230
Sensorless gain switching '
95 frequency SL Fc Freq 0.00 - 8.00 Hz 2.00 |
97 Sensorless Slip 0-200 100 (575V only) |
Compensationl SL Slip Compl 239
98 Sensorless Slip 0-200 50 (575V only) | P:
Compensation2 SL Slip Comp2

[1] CON-09 is displayed when DRV-09 is set to '3' (IM Sensorless). Does not apply to 240V, 30~125 HP Inverters.
[3] CON-24 - 33 and CON-52 - 57 are displayed when DRV-09 is set to '3' (IM Sensorless). Does not apply to 240V, 30~125 HP
Inverters. CON-52 - 57 are displayed when DRV-09 is set to '4' (PM Sensorless). Does not apply to 240V, 30~125 HP, 480V, 150~800
HP and all 575V Inverters.
[4] When ADV.74 is set to Yes, defaults change to 150%.

[5] CON-34 - 47 and CON-69 are displayed when DRV-09 is set to '4' (PM Sensorless). Does not apply to 240V, 30~125 HP, 480V,
150~800 HP and all 575V Inverters.

[6] CON-72 is displayed after Flying Start-1 and when any CON-71 bit is set to ‘1’.

[7] CON-73-75 are displayed when any CON-71 bit is set to ‘1".

[8] CON-78-83 are displayed when CON-77 is set to ‘1 (Yes)'.

[9] CON-85 ~ 95 are displayed when DRV-09 is set to '3' IM Sensorless. Does not apply to 240V, 30~125 HP Inverters.

[10] PM Sensorless: Does not apply to 240V, 30~125 HP, 480V, 150~800 HP and all 575V Inverters.
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4.2.6 Input Group (IN)
LCD Display Setting Range Initial value | Property* Ref.
00 Jump Code Jump Code 1-99 65 (@) p.74
p.108
. . Start Frequency - Maximum Maximum p.111
0,
01 Frequency at maximum analog input | Freq at 100% Fregency (Hz) Frequency O 113
p.115
05* | V1 input voltage display V1 Monitor (V) ?\_/:)LZ'OO(V) 0r-12.00~12.00 | 4 g9 X
. . . . 0 Unipolar )
06 V1 input polarity selection V1 Polarity 1 Bipolar 0 | Unipolar A
07 V1 input filter time V1 Filter 0-10000 (ms) 10 @) p.108
08 V1 minimum input voltage V1 Volt x1 0.00-10.00 (V) 0.00 O
09 Output at V1 minimum voltage (%) V1 Perc y1 0.00-100.00 (%) 0.00 (@)
10 V1 maximum input voltage (%) V1 Volt x2 0.00-12.00 (V) 10.00 (@)
11 Output at V1 maximum voltage (%) V1 Perc y2 0.00-100.00 (%) 100.00 (@)
122 V1 input at minimum voltage (%) V1 -Volt x1’ -10.00- 0.00 (V) 0.00 [e)
13 Output at V1 minimum voltage (%) V1 —Perc y1’ -100.00-0.00 (%) 0.00 (@) 111
14 V1 maximum input voltage (%) V1 =Volt x2’ -12.00- 0.00 (V) -10.00 o p.222
15 Output at V1 maximum voltage (%) V1 —Perc y2’ -100.00-0.00 (%) -100.00 @)
. N . 0 No
16 V1 rotation direction change V1 Inverting 1 Yes 0 | No O p.108
17 V1 guantization change V1 Quantizing 0.00°, 0.04-10.00 (%) 0.04 (@)
20* Temperature monitor T1 Monitor 0.00 - 100.00 (%) - X p.201
35° V2 input rate monitor V2 Monitor (V) 0.00-12.00 (V) 0.00 @)
37 V2 input filter time V2 Filter 0-10000 (msec) 10 O
38 V2 minimum input voltage V2 Volt x1 0.00-10.00 (V) 0.00 (@)
39 Output at V2 minimum voltage (%) V2 Perc y1 0.00-100.00 (%) 0.00 (@)
40 V2 maximum input voltage V2 Volt x2 0.00-10.00 (V) 10.00 (@) p.114
41 Output at V2 maximum voltage (%) V2 Perc y2 0.00-100.00 (%) 100.00 (@)
46 V2 Rotation direction options V2 Inverting 2 sgs 0 | No (0]
47 V2 Quantizing level V2 Quantizing 0.00%, 0.04- 10.00 (%) 0.04 (@)
50° 12 input monitor 12 Monitor (mA) | 0-24 (mA) 0.00 [e)
52 12 input filter time 12 Filter 0—10000 (msec) 10 (@)
53 12 minimum input current 12 Curr x1 0.00-20.00 (mA) 4.00 [e)
54 Output at 12 minimum current (%) 12 Perc yl 0.00-100.00 (%) 0.00 @)
55 12 maximum input current 12 Curr x2 12 Curr x1 - 24.00 (mA) 20.00 O p.113
56 Output at 12 maximum current (%) 12 Perc y2 0.00-100.00 (%) 100.00 @)
57 12 rotation direction options 12 Inverting 2 $gs 0 | No o
58 12 Quantizing level 12 Quantizing 0.00%, 0.04- 10.00 (%) 0.04 (@)
59 Up/Down operation frequency save U/D Save Mode 2 sgs 0 | No O p.171
0 Always Enable Always
60 Safe operation selection Run En Mode 1 DI 0 Y A
Enable
Dependent
0 Free-Run p.161
61’ Safe operation stop options Run Dis Stop 1 Q-Stop 0 | Free-Run A
2 Q-Stop Resume
62 Safe operation deceleration time Q-Stop Time 0.0-600.0 (sec) 5.0 (@)
65 P1 terminal configuration P1 Define (1) E)(()ne 1| Fx A p.164
66 P2 terminal configuration P2 Define 2 Rx 2 | Rx A p.164
67 P3 terminal configuration P3 Define 3 RST 5 | BX A p.164
68 P4 terminal configuration P4 Define 4 External Trip 3 | RST A p.164
69 P5 terminal configuration P5 Define 5 BX 7 | Speed-L A p.165
70 P6 terminal configuration P6 Define 6 JOG 8 | Speed-M A p.165
71 P7 terminal configuration P7 Define 7 Speed-L 9 | Speed-H A
8 Speed-M p.168
9 Speed-H
11 XCEL-L
12 XCEL-M
13| XCEL-H b.168
14 XCEL Stop
15 RUN Enable p.168
16 3-Wire p.169
17 2nd Source p.169
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Code Name LCD Display Setting Range Initial value | Property*  Ref.
18 Exchange p.170
19 Up
20 Down p.171
22 U/D Clear
23 Analog Hold p.173
24 |-Term Clear p.220
25 PID Openloop p.237
26 PID Gain2 p.220
27 PID Ref Change p.220
28 Pre Excite p.174
29 Timer In p.174
31 dis Aux Ref p.128
32 FWD JOG p.167
33 REV JOG p.167
34 Fire Mode p.175
35 Time Event En p.176
36 Pre Heat p.267
37 Damper Open p.176
38 Pump Clean p.176
39 Sleep Wake Chg p.233
40 PID Step Ref L
41 PID Step Ref M p.177
42 PID Step Ref H
728 P8 terminal configuration P8 Define Same as P1 - P7
7 P9 terminal configuration P9 Define Same as P1 - P7
. D IHH [e]valee [
83 DI On Delay Selection DI On DelayEn | 0 0000 0000-1 1111 1111 2 BN B A p.177
of fofofofo] [efefo]e]
84 DI Off Delay Selection DI Off DelayEn | 0 0000 0000-1 1111 1111 p.177
85 Multi-function input terminal On filter DI On Delay 0—10000 (msec) 10 (@) p.177
86 Multi-function input terminal Off filter DI Off Delay 0-10000 (msec) 3 @) p.177
DI NC/NO Sel
87 Multi-function input terminal selection | 1 NC (B Type) 00000 0000-1 1111 1111 A p.177
0 NO (A Type)
89 Multi-step command delay time In Check Time 1-5000 (msec) A p.136
DI Status
90 Multi-function input terminal status 10N 0 0000 0000-1 1111 1111 O p.177
0 OFF
91 Pulse input amount display TI Monitor 0.00-50.00 (kHz) 0.00 X
92 Tl input filter time Tl Filter 0-9999 (msec) 10 @)
93 Tl minimum input pulse Tl Pls x1 0 - Tl PIs x2 0.00 O
94 Output at TI minimum pulse (%) Tl Perc yl 0.00-100.00 (%) 0.00 (@)
95 Tl maximum input pulse Tl Pls x2 TI Pls x1-32.00 32.00 O p.115
96 Output at TI maximum pulse (%) Tl Perc y2 0.00-100.00 (%) 100.00 [e)
97 Tl rotation direction change Tl Inverting (1) $ES 0 | No O
98 Tl quantization level Tl Quantizing 0.00%, 0.04-10.00 (%) 0.04 (@)

[1] 'IN-05' setting range can be changed accordinig to 'IN-06' settings.
[2] IN-12-17 are displayed when IN-06 is set to ‘1 (Bipolar)'.
[3] Quantizing is disabled if ‘0’ is selected.
[4] IN-20 is displayed when the V1/T1 terminal selection switch (SW3) is selected for T1 (PTC Input).
[5] IN-35—47 are displayed when the analog current/voltage input circuit selection switch (SW4) is selected on V2.
[6] IN-50-62 are displayed when the analog current/voltage input circuit selection switch (SW5) is selected on 12.
[7] IN-61 and IN-62 are displayed when IN-60 is set to ‘1 (DI Dependent)’.
[8] IN-72 and IN-73 are available when Extended IO Bd. is installed. Refer to Extended IO option manual for more detailed information.
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4.2.7 Output Group (OUT)

Name LCD Display Setting Range \ Initial value Property*  Ref.
00 | 2P Jump Code 1-99 30 o | pma
0 Frequency
1 Output Current
2 Output Voltage
3 DCLink Voltage
Analog 4 Qutput Power
01 AO1 Mode 7 Target Freq 0 Frequency O p.179
outputl
8 Ramp Freq
9 PID Ref Value
10 PID Fdb Value
11 PID Output
12 Constant
Analog
02 outputl AO1 Gain -1000.0-1000.0 (%) 100.0 O p.179
gain
Analog
03 outputl AO1 Bias -100.0-100.0 (%) 0.0 O p.179
bias
Analog
04 outputl AOL1 Filter 0-10000 (msec) 5 O p.179
filter
Analog
05 constant AOL1 Const 0.0-100.0 (%) 0.0 O p.179
outputl
Analog
06 outputl AO1 Monitor 0.0-1000.0 (%) 0.0 X p.179
monitor
Analo Identical to the OUT-01 (AO1 Mode
07 outputgz AO2 Mode seloctoin range ( ) 0 | Frequency p.179
Analog
08 output2 AO2 Gain -1000.0-1000.0 (%) 100.0 O p.179
gain
Analog
09 output2 AO2 Bias -100.0-100.0 (%) 0.0 O p.179
bias
Analog
10 output2 AO2 Filter 0-10000 (msec) 5 O p.179
filter
Analog
11 constant AO2 Const 0.0-100.0 (%) 0.0 (0] p.179
output2
Analog
12 output2 AO2 Monitor 0.0-1000.0 (%) 0.0 X p.179
monitor
Fault bit | 000-111
) Bit 0 | Low voltage
EL _output Trip OutMode Bit 1 | Any faults other than low voltage o R87
item - - - -
Bit 2 | Automatic restart final failure
31 Multi-
function Relay 1 0 None 23 Trip
relayl
Multi-
32 function Relay 2 1 FDT-1 14 RUN
relay2
Multi-
33 function Relay 3 2 FDT-2 0 None
relay3
Multi O |piss
34 function Relay 4 3 FDT-3 0 None
relay4
Multi-
35 function Relay 5 4 FDT-4 0 None
relay5
Multi-
36 function 1 | Q1 Define 5 Over Load 0 None
item
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Code Name LCD Display Setting Range Initial value Property*  Ref.
6 10L
7 Under Load
8 Fan Warning
9 Stall
10 Over Voltage
11 Low Voltage
12 Over Heat
13 Lost Command
14 | Run
15 Stop
16 Steady
17 Inverter Line
18 Comm Line
19 Speed Search
20 | Ready
21 Reserved
22 | Timer Out
23 | Trip
24 Lost Keypad D.183
25 | DB Warn%ED
26 On/Off Control
27 Fire Mode
28 Pipe Broken
29 Damper Err
30 Lubrication
31 | Pump Clean
32 Level Detect
33 Damper Control
36 AUTO State
37 Hand State
38 | TO
39 Except Date
40 KEB Operating
41 BrokenBelt
42 BR Control
43 | 2nd Source
S Multi-
function Relay 6 Note 1
relay6
38 Multi-
function Relay 7 Note 1
relay7
39 Multi-
function Relay 8 Note 1
relay8
f’ﬂzg;on DO StatuS R8 R7| R6 | Q1| RS R4| R3| R2| R1
41 1 Closed 1|1f1] 1|1f1] 0 0000 0000 X p.187
output
. 0 Open
monitor
Multi-
50 L”urlgﬂ(t’%n DO On Delay 0.00-100.00 (sec) 0.00 o p.189
delay
Multi-
51 L“ur;;ﬂ?”oﬁ DO Off Delay 0.00-100.00 (sec) 0.00 o p.189
delay
Multi-
function DO NC/NO Sel
52 output 1 NC (B type) 0 0000 0000 A p.189
contact 0 NO (A Type)
selection
Fault
58 output On | Trip Out On Dly 0.00-100.00 (sec) 0.00 (0] p.187
delay
Fault
54 output Off | Trip Out Off DIy 0.00-100.00 (sec) 0.00 O p.187
delay
55 'é’gr}*na?r On Timer On Delay 0.00-100.00 (sec) 0.00 o 174

95




Parameter Lists

890053-00-02

Code Name LCD Display Setting Range Initial value Property*  Ref.
56 g:eTaeyr Off | Timer Off Delay 0.00-100.00 (sec) 0.00 o p.174
57 f?:(tqi‘;tr?gy FDT Frequency 0.00-Maximum frequency (Hz) 30.00 (0] p.183

Detected
58 frequency | FDT Band 0.00-Maximum frequency (Hz) 10.00 O p.183
band
0 Frequency
1 Output Current
2 Output Voltage
3 DCLink Voltage
Pulse 4 Output Power
61 output TO Mode 7 Target Freq 0 Frequency O p.181
item 8 Ramp Freq
9 PID Ref Value
10 PID Fdb Value
11 PID Output
12 Constant
Pulse
62 output TO Gain -1000.0-1000.0 (%) 100.0 (0] p.181
gain
Pulse
63 output TO Bias -100.0-100.0 (%) 0.0 (0] p.181
bias
Pulse
64 output TO Filter 0-10000 (msec) 5 (0] p.181
filter
Pulse
65 | CuPe | TOConsto 0.0-100.0 (%) 0.0 o |pis1
outpuut 2
Pulse
66 output TO Monitor 0.0-1000.0 (%) 0.0 X p.181
monitor
0 None
Output 1 V1
contact 3 V2
67 On/Off OnOff Ctrl Src 4 12 0 None O p.190
control 6 Pulse
options 72 V3
8 13
Output
68 contact On Ctrl Level Output contact off level to 100.00% 90.00 A p-190
On level
Output
69 contact Off Ctrl Level -100.00 to output contact on level (%) 10.00 A p.190
Off level

[1] OUT-37, 38, 39 are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed information.
[2] ‘7 (V3) and 8 (13) of OUT-67 are available when Extended IO Bd. is installed. Refer to Extended 10 option manual for more detailed
information.

96




890053-00-02

4.2.8 Protection Group (PRT)

Setting Range

Initial Value

Parameter Lists

Property*

Ref.

00 Jump Code Jump Code 1-99 40 (@) p.74
01 Back Spin Timer Backspin Time 0.0 - 6000.0 (sec) 0 [e) p.191
0 Normal Duty
04 Load Duty Load Duty 1 Heavy Duty 0 Normal Duty A p.197
Bit | 00-11 00
Input/output open-phase Bit | Output open e
05 putioutput open-p Phase Loss Chk 0 phase 1] A p.192
protection -
Bit | Input open m
1 phase
Input voltage range during _ 15 240V, 480V
06 open-phase IPO V Band 1-100 (V) 20 575y O p.192
240V: 7.5~60HP
3.0 480V: 7.5~125HP
07 Deceleration time at fault Trip Dec Time 0.0-600.0 (sec) 575V (0] p.195
90.0 240V: 75~125HP
) 480V:150~800HP
Bit | 00-11
Selection of startup on tri Bit | Faults other 0o L
08 reset P P RST Restart 0 than LV trip 11 (0] p.192
Bit | LV Trip [0 o |
1
09 Number of automatic restarts Retry Number 0-10 0 (@) p.192
10 Automatic restart delay time Retry Delay 0.1-600.0 (sec) 5.0 (@) p.192
0 None
Keypad command loss 1 Warning
L operation mode Lost KPD Mode 2 Free-Run 0 None o D.195
3 Dec
0 None
1 Free-Run
Speed command loss 2 Dec
L operation mode Lost Cmd Mode 3 Hold Input 0 None o D195
4 Hold Output
5 Lost Preset
Time to determine speed ;
1 —
13 command loss Lost Cmd Time 0.1-120.0 (sec) 1.0 O p.195
14 Operation frequency at speed Lost Preset F 0.00, Low Freg—High 0.00 o 195
command loss Freq D295
15 Analog input loss decision level | Al Lost Level g hisliioigd 0 Half of x1 (0] 195
ginp 1 Below x1 e
17 Overload warning selection OL Warn Select (1) :\(IZS 0 No (0] p.197
18 Overload warning level OL Warn Level 30-OL Trip Level(%) 110 (@) p.197
19 Overload warning time OL Warn Time 0.0-30.0 (sec) 10.0 (@) p.197
0 None
20 Motion at overload trip OL Trip Select 1 Free-Run 1 Free-Run O p.197
2 Dec
21 Overload trip level OL Trip Level 30-150 (%) 120 (@) p.197
22 Overload trip time OL Trip Time 0.0-60.0 (sec) 60.0 (@) p.197
. 0 Output Current
23 Under load detection Source UL Source 1 Output Power 0 Output Current A p.199
24 Under load detection band UL Band 0.0-100.0 (%) 10.0 A p.199
25 Under load warning selection UL Warn Sel (1) :\(Igs 0 No (0] p.199
26 Under load warning time UL Warn Time 0.0-600.0 (sec) 10.0 @) p.199
0 None
27 Under load trip selection UL Trip Sel 1 Free-Run 0 None O p.199
2 Dec
28 Under load trip timer UL Trip Time 0.0-600.0 (sec) 30.0 (@) p.199
) . . 0 None
31 Operation on no motor trip No Motor Trip 1 Free-Run 1 Free-Run O p.200
32 No motor trip current level No Motor Level 1-100 (%) 5 (@) p.200
33 No motor detection time No Motor Time 0.1-10.0 (sec) 3.0 (@) p.200
Operation at motor overheat 0 None
34 peral Thermal-T Sel 1 Free-Run 0 None O p.201
detection 5 Dec
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Property*

Ref.

85 Thermal sensor input Thermal In Src 2 ;I'/germal In 0 Thermal In O p.201
36 Thermal sensor fault level Thermal-T Lev 0.0-100.0 (%) 50.0 (@) p.201
37 Thermal sensor fault range Thermal-T Area 2 h?(ﬁ\ 0 Low (0] p.201
Motor overheat detection Thermal Monitor
2 R R
38 sensor X p.201
Electronic thermal prevention 0 None
40 : P ETH Trip Sel 1 Free-Run 1 Free-Run O p.203
fault selection
2 Dec
. . 0 Self-cool
41 Motor cooling fan type Motor Cooling 1 Forced- cool 0 Self-cool (0] p.203
42 gﬁrﬁgon'c thermal one minute | ey 1 min CON-43-150 (%) 115 o |p2o3
Electronic thermal prevention o
43 continuous rating ETH Cont 50—-CON-42 (%) 100 (0] p.203
44 Fire mode password Fire Mode PW 0~9999 3473 [e) p.205
0 None
458 Fire mode setting Fire Mode Sel 1 Fire Mode 0 None O p.205
2 Test Mode
. L . . . 0 Reverse
4
46 Fire mode direction setting Fire Mode Dir 1 Forward 1 Forward (0] p.205
47° Fire mode frequency setting Fire Mode Freq 0.00—max Freq 60.00 p.205
Number of fire mode )
48 operations Fire Mode Cnt - 0 X p.205
bit | 0000-1111
Bit | During 0000
0 acceleration
: Bit | At constant o[ T
bit 3| bit 2 | bit 1| bit 0
50 Srt:ll(lirr:reventlon and flux Stall Prevent 1 speed el il s A p.207
9 Bit | During 1f1]1]1
2 dec_eleratlon o 0o o o
Bit | During Flux
3 braking (decel)
51 | Stallfrequency 1 Stall Freq 1 Startfrequency- Stall | ¢ 4 0 p.207
frequency?2 (Hz) ) :
52 Stall level 1 Stall Level 1 30-150 (%) 130 A p.207
Stall frequency1- Stall
53 Stall frequency 2 Stall Freq 2 frequency3 (Hz) 60.00 O p.207
54 Stall level 2 Stall Level 2 30-150 (%) 130 A p.207
Stall frequency2- Stall
55 Stall frequency 3 Stall Freq 3 frequency 4 (Hz) 60.00 (0] p.207
56 Stall level 3 Stall Level 3 30-150 (%) 130 A p.207
Stall frequency3-
57 Stall frequency 4 Stall Freq 4 Maximum frequency 60.00 O p.207
(Hz2)
58 Stall level 4 Stall Level 4 30-150 (%) 130 A p.207
7.5-125HP
. . 0-150 (%)
59 Flux braking gain Flux Brake Kp 150-800HP 0 O p.207
0-10 (%)
0 None
) ) ) . 1 Warning
60 Pipe break detection setting PipeBroken Sel > Free-RUD 0 None O p.211
3 Dec
61 Pipe break detection variation PipeBroken Lev | 0.0-100.0 (%) 97.5 @) p.211
62 Pipe break detection time PipeBroken DT 0.0-6000.0 (Sec) 10.0 (@) p.211
66 Braking resistor configuration DB Warn % ED lE)BOI(OI/z)IsabIed 0 Disabled O p.212
0 None
. 1 Warning
70 Level detect mode selection LDT Sel > Free-Run 0 None (0] p.214
3 Dec
: 0 Below Level
71 Level detect range setting LDT Area Sel 1 Above Level 0 Below Level (0] p.214
0 Output Current
72 Level detect source LDT Source 1 DC Link Voltage 0 Output Current O p.214
2 Output Voltage
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Code Name DiLscp:)IIDay Setting Range Initial Value Property* Ref.
3 kw
4 HP
5 V1
6 V2
7 12
8 PID Ref Value
9 PID Fdb Value
10 | PID Output
11° | v3
12 | 13
73 Level detect delay time LDT Dly Time 0-9999 (sec) 2 (@) p.214
74 Level detect standard set value | LDT Level Source setting Source setting @) p.214
75 Level detect band width LDT Band width | Source setting Source setting (@) p.214
76 Level detect frequency LDT Freq 0.00-High Freq (Hz) 20.00 [e) p.214
77 Level detect trip restart time LDT Restart DT | 0.0-3000.0 (Min) 60.0 (@) p.214
79 Cooling fan fault selection Fan Trip Mode 2 wgning 1 Warning (0] p.217
Operation mode on optional ) 0 None
80 . Opt Trip Mode 1 Free-Run 1 Free-Run (6] p.217
card trip
2 Dec
81 ;;"Z voltage trip decision delay |\ /1 pjay 0.0-60.0 (sec) 0.0 A p.218
Low voltage trip decision . 0 No
82 | Goring Opgraﬂ - LV2 Trip Sel T Ve 0 |No A p.218
. 0 None
90 Low battery voltage setting Low Battery 1 Warning 0 None O p.218
. ) 0 None
91 Eemng the function of Broken BrokenBelt Sel 1 Warning 0 None p.219
elt
2 Free-Run
92 g%ekr:rt]”ggeltthe frequency of BrokenBelt Freq | 15.00~MzxFreq 15.00 p.219
93 Motor torque current Current Trg - - X p.219
94 g%ﬂgﬁ g‘;{e”t of operating BrokenBelt Trq | 0.0~100.0 (%) 10.0 p.219
95 Delay of operating Broken belt BrokenBelt Dly 0~600.(sec) 10.0 p.219
96’ LDT Auto restart count LDT Rst Cnt 0~6000 1 p.214
97 LDT Auto restart cycle count LDT Rst Cnt M - - X p.214
LDT Auto restart cycle
98 Initialization time Y LDT CntCIr T 0~6000 60 p.214

[1] PRT-13~15 are dsiplayed when PRT-12 is not set to '0 (none)

[2] PRT-38 is displayed when PRT-34 is not set to ‘0 (NONE)'.

[3] PRT-45 can only be changegd when PRT-44 password is entered.
[4] PRT-46-47 are displayed when PRT-45 is not set to ‘0 (NONE)'.

[5] When Fire mode is set at PRT-45, PRT-46 is automatically set to forward and the frequency set at PRT-47 cannot be changed. When
PRT-45 is set to Test mode, PRT-46 and PRT-47 can be changed.
[6] “11(V3)~12(13) of PID-21 are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed

information.

[7] PRT-96-98 are displayed when PRT-70 is not set to ‘0 (NONE)'.
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5 Parameter Descriptions

5.1 Drive Group (DRV)

5.1.1 DRV-01 Command Frequency

The following parameters are related to HAND-OFF-AUTO button operation. Refer to section 3.2.1 for

details.

Codes / Functions Description

DRV-01
Cmd Frequency

Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad'.

DRV-02
KeyPad Run Dir

Rotation direction of the keypad start/run command in the HAND or AUTO

mode.

Settings
0 |Forward
1 |Reverse

DRV-05
KPD H.O.A Lock

To make HAND-OFF-AUTO buttons enabled/disabled.

Settings Description

HAND-OFF-AUTO buttons are disabled. If pressed,

0 |Locked Message displayed as:
KPD H.O.A Loc

If DRV-06, Cmd Source is Fx/Rx-1, Fx/Rx-2, Int485 or
1 During Runffieldbus, HAND-OFF-AUTO buttons are disabled during

running.
3 [Unlocked |HAND-OFF-AUTO buttons are enabled all the time.

Frequency displayed at the monitor display item (Monitor Line-1) when the

IR 22 HAND button is pressed in other modes (default frequency reference for
HAND Cmd Freq
HAND mode).
Settings Description
Hand The inverter operates based on the rotation direction
0 Parameter set at DRV-02 (Keypad Run Dir) and the frequency

DRV-26
HAND Ref Mode

reference set at DRV-25 (HAND Cmd Freq).

1 | Follow Auto

The inverter takes over the rotation direction and the
frequency reference from the settings for AUTO
mode and keeps performing the same operation. If
the inverter was stopped in AUTO mode, the
operation direction is set as Fx and the frequency
reference is set as 0 (no inverter output).

CLT=Et—2 Set AUTO State (36) to ensure that the inverter is in AUTO mode.
Relay 1-5, Q1
S lst oy Set HAND State (37) to ensure that the inverter is in HAND mode.
Relay 1-5, Q1
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5.1.2 DRV-03, DRV-04 Acceleration and Deceleration Times

5.1.2.1 Acc/Dec Time Based on Maximum Frequency

Acc/Dec times are based on maximum frequency (BAS-08 set to ‘0, MaxFreq’). Acceleration time set at
DRV-03 (Acceleration time) refers to the time required for the inverter to reach the maximum frequency
from a stopped (0 Hz) state. Likewise, deceleration time set at DRV-04 refers to the time required to
decelerate from the maximum frequency to a stopped state (0 Hz).

Code Name LCD Display Parameter Setting Setting Range  Unit
240V:7.5~60HP

20.0 [480v,575V:
Acceleration 7.5~125HP

03 . Acc Time 75~ 0.0-600.0 sec
time 60.0 240V: 75~125HP

480V: 150~400HP

100.0 [480V: 500~800HP

240V:7.5~60HP

DRV 30.0 |480V,575V:
Deceleration ) 7.5~125HP
04 time Dec Time 900 [RA0V: 75-125HP 0.0-600.0 sec

480V 150~400HP
150.0 [480V: 500~800HP

Maximum

20 " Max Freq 60.00 40.00-400.00 [Hz
requency
Acc/Dec Ramp T
08 reference 0 Max Freq |0-1 -
BAS frequency Mode
09 Time scale Time scale 1 0.1 sec 0-2 -

Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

Set the parameter value to 0 (Max Freq) to setup Acc/Dec time based on
maximum frequency.

Configuration Description
0 [Max Freq Set the Acc/Dec time based on maximum frequency.

1 |Delta Freq [Setthe Acc/Dec time based on operating frequency.

Example: Maximum frequency is 60.00 Hz, the Acc/Dec times are setto 5
seconds, and the frequency reference for operation is set at 30 Hz (half of

BAS-08 60 Hz), the time required to reach 30 Hz therefore is 2.5 seconds (half of 5
Ramp T Mode seconds).
Max. Freq. - .
4-—D: +—Pp
Acc. time Dec. time
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Use the time scale for all time-related values. It is particularly useful when a
more accurate Acc/Dec times are required because of load characteristics,
or when the maximum time range needs to be extended.

BAS-09 Configuration Description

e S 0 |0.01sec Sets 0.01 second as the minimum unit.
1 |0.1sec Sets 0.1 second as the minimum unit.
2 |lsec Sets 1 second as the minimum unit.

@ Caution

Note that the range of maximum time values may change automatically when the units are
changed. If for example, the acceleration time is set at 6000 seconds, a time scale change from 1
second to 0.01 second will result in a modified acceleration time of 60.00 seconds.

5.1.2.2 Acc/Dec Time based on Operating Frequency

Acc/Dec times can be set based on the time required to reach the next step frequency from the
existing operation frequency. Set BAS-08 (acc/dec reference) to ‘1 (Delta Freq)'.

Code Name LCD Display  Settings Setting Range  Unit
240V:7.5~60HP
20.0 |480V,575V:
i 7.5~125HP
03 A_cceleratlon Acc Time 240V: 75~125HP 0.0 - 600.0 sec
time 60.0
480V: 150~400HP
100.0 |480V: 500~800HP
DRV 240V: 7.5~60HP
30.0 |480v,575V:
i 7.5~125HP
04 Deceleratlon Dec Time 240V: 75~125HP 0.0 - 600.0 SecC
time 90.0
480V: 150~400HP
150.0 |480V: 500~800HP
BAS [og  fcc/Dec Ramp T Mode 1Delta Freq 0-1 :
reference

Acc/Dec Time Based on Operation Frequency — Setting Details

Code Description

Set the parameter value to 1 (Delta Freq) to set Acc/Dec times based on
Maximum frequency.

Configuration Description
0 |Max Freq Set the Acc/Dec time based on Maximum frequency.
1 [DeltaFreq [Setthe Acc/Dec time based on Operation frequency.
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If Acc/Dec times are set to 5 seconds, and multiple frequency references

BAS-08 are used in the operation in 2 steps, at 10 Hz and 30 Hz, each acceleration
Ramp T Mode stage will take 5 seconds (refer to the graph below).
Frequency 30Hz

Run cmd !

< > <
5 sec 5 sec

5.1.3 DRV-06 Command Source Configuration (Start/Stop)

The H2 Series inverter provides several methods to Start and Stop the inverter. Choices include the
keypad, digital input terminals, RS-485 (Modbus), Fieldbus option cards and an Event Timer feature.
Refer to 8.2 Application Group 3 (AP3) on page 269 details on the Event Timer.

Group Code Name LCD Display Parameter Setting ~ Setting Range Unit
0 |Keypad

Fx/Rx-1
Fx/Rx-2

Int 485
Field Bus
Time Event

DRV (06 Command |~ Source
Source

QW IN (-

5.1.3.1 The Keypad as a Command Source

Group Code \Name LCD Display \Parameter Setting  Setting Range \Unit

Set DRV-06 to ‘0 (Keypad)' to select the keypad as the command source and set the operation direction
at DRV-02 (Keypad Run Dir). Press the [AUTO] button to enter AUTO mode. The display goes to Monitor
mode. The Auto LED flashes to show in Auto mode.

Since the keypad is nhow the command source, operation starts when the AUTO button is pressed
again. The reference frequency (speed) is based on DRV-07 setting. If DRV-07 is set to ‘0 Keypad’,
the frequency can be set at the Monitor mode, Line-1. Pressing the AUTO button again stops the
inverter.

The OFF button may be used to stop the operation as well, but the inverter operation mode will be
changed toOFF mode.

104



890053-00-02

Parameter Descriptions

5.1.3.2 Terminal Block as a Command Source (Fwd/Rev Run)

Digital input terminals can be selected as the start/stop command source. Set DRV-06 (command
source) to 1 (Fx/Rx-1). The default settings for terminals P1 and P2 are 1 (Fx) and 2 (Rx) respectively.
Or set any (2) of the corresponding parameters (IN-65~IN-71) to 1 (Fx) and 2 (Rx). Activating either
terminal constitutes a run command. Activating both terminals constitute a stop command.

Group Code Name LCD Display  Parameter Setting Setting Range |Unit
DRV |06 Command source [Cmd Source 1 [Fx/Rx-1 0-5 -
i i 1 [Fx
IN 65-71 Px tgrmlna_ll Px I;)eflne 42 i
configuration (Px: P1-P7) 2 |Rx

Fwd/Rev Command by Multi-function Terminal — Setting Details

Code Description

DRV-06

cmd Source Set to 1 (Fx/Rx-1).

IN-65-71 Assign a terminal for forward (Fx) operation. Assign a terminal for reverse
Px Define (Rx) operation.

Frequency reference
FX I I
RX | |

5.1.3.3 Terminal Block as a Command Source (Run and Direction)

Set parameter DRV-06 (command source) to 2 (Fx/Rx-2). This configuration (Fx/Rx-2) assigns the Fx
terminal as the Start/Stop input terminal and assigns the Rx terminal as the rotational direction input
terminal (Open: Fwd, Closed: Rev). Set (2) of the corresponding parameters (IN-65~IN-71) to 1 (Fx)
and 2 (Rx) respectively.

Group Code Name
DRV |06 Command source |Cmd Source 2 [Fx/IRx-2 0-5 -
i i 1 |Fx
N [e5—71 [PXterminal Px Define 0-42 i
configuration (Px: P1 - P7) 2 |Rx
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Run Command and Fwd/Rev Command Using Multi-function Terminal — Setting Details

Code Description

DRV-06 . .

cmd Source Set to 2 (Fx/Rx-2)'.

IN-65-71 Assign a terminal for run command (Fx).

Px Define Assign a terminal for changing rotation direction (Rx).

Frequency

FX |
RX | |

5.1.3.4 RS-485 Communication as a Command Source

Set DRV-06 (command source) in the to ‘3 (Int 485)’. Control the inverter with upper-level controllers
(PCs or PLCs) via RS-485 communications using the S+, S- terminals. For more details, refer to 10 RS-
485 Communication Features on page 299.

Communication as the command source

LCD Display Parameter Setting Setting Range

DRV |06 Command source Cmd Source 3 |Int485 |0-5 -
Integrated
01 communication Int485 St ID 1 1-MaxComID* |
inverter ID
Integrated
02 communication Int485 Proto 0 ModBus 0—6
RTU -
protocol
COM
Integrated 9600
03  [communication Int485 BaudR 3 lbos 0-8 i
speed P
Integrated
04 communication frame|Int485 Mode 0 Dgll PN 0-3 i
setup

*If COM-02 is set to ‘0’ (Modbus RTU), MaxComID is ‘250'. If set to ‘4’ (BACnet), MaxComID is ‘“127’.
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5.1.4 DRV-07 Frequency Reference Source

The H2 Series inverter provides several methods to setup and modify a frequency reference for
operation. These include the keypad, analog inputs (V1, 12, V2 and Tl) and RS-485 (digital signals
from higher-level controllers, such as PC or PLC).

Group Code Name LCD Display Parameter Setting  Setting Range  Unit
0 |KeyPad-1
1 |[KeyPad-2
2 V1
4 V2

Frequenc 5 |12

DRV (07 refe‘ienceysource Freq Ref Src e aes -1 :
7 |Field Bus
9 |Pulse
10* V3
11 |I3

*10(V3)~11(13) of DRV-07 are available when Extended IO option bd. is installed. Refer to Extended 10
option manual for more detailed information.

5.1.4.1 Keypad as the Reference Source (KeyPad-1 setting)

You can modify frequency reference by using the keypad and apply changes by pressing the
[ENT/PROG] button. To use the keypad as a frequency reference input source, go to DRV-07
(Frequency reference source) and change the parameter value to ‘0 (Keypad-1)'. Input the frequency
reference for at DRV-25 (HAND Cmd Freq) or at the Monitor mode (MON) Line-1.

Group Code Name LCD Display Parameter Setting  Setting Range  Unit
o7  [requency Freq Ref Src 0 [KeyPad-1 |0-11 i
DRV reference source
o Hand Command HAND Cmd Freq [0.00 0.00, Low*Freq- Hy
Frequency Max Freq

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with DRV-20.

5.1.4.2 Keypad as the Reference Source (KeyPad-2 setting)

You can use the [UP] and [DOWN] arrow buttons to modify a frequency reference. Go to DRV-07
(Frequency reference source) and change the parameter value to ‘1 (Keypad-2)'. This allows frequency
reference values to be increased or decreased by pressing the [UP] and [DOWN] arrow buttons.

Code Name LCD Display Parameter Setting Setting Range  Unit
o7 | requency Freq Ref Src 1 |[KeyPad-2 |0-11 i
reference source
DRV Target 0.00, Low Freg—
01 Frequency Cmd Frequency 0.00 High Freq* Hz

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with DRV-20.
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5.1.4.3 IN-05 V1 Terminal as the Frequency Reference Source

You can set and modify a frequency reference by applying voltage inputs to the V1 terminal. Use
voltage inputs ranging from 0—10 V (unipolar) for forward only operation. Also, voltage inputs ranging
from -10 to +10 V (bipolar) can be applied for both directions, where negative voltage inputs are used in
reverse operations.

5.1.4.3.1 Setting a Frequency Reference for 0-10V Input
Set IN-06 (V1 Polarity) to ‘0 (unipolar)’. Use a voltage output from an external source or use the

voltage output from the VR terminal to provide inputs to V1. Refer to the diagrams below for the wiring
required for each application.

N VR
s ST [E% o

[External source application] [Internal source (VR) application]

Unit

LCD Display Parameter Setting Setting Range

Group Code Name

DRV |07  [requencyreferencer petsic| 2 Vi 0-11 5
source
Frequency at . B
01 maximum analog Freq at 100%][\/'6‘)(Imum 0.00 Hz
input requency Max. Frequency
. . V1
05 V1 input monitor Monitor[V] 0.00 0.00-12.00 \
06 V1 polarity options [V1 Polarity 0 |Unipolar [0-1 -
o7  [VLinputfitertime . pyer 1o 0-10000 msec
N constant
og  [Vimimimuminput g yorx1 0,00 0.00-10.00 |V
voltage
Output at V1 _ o
09 minimum voltage (%) V1 Percyl [0.00 0.00-100.00 %
10 [Yimaximuminput g yoryo  110.00 0.00-12.00 |V
voltage
11 QutputatVvi V1Percy2 [100.00 0-100 %
maximum voltage (%)
16 [Rottiondirection 1 hverting | 0 No 0-1 :
N options
- V1 0.00, Low Freg— |,
17 V1 Quantizing level Quantizing 0.04 High Freg® Yo

*Quantizing is disabled if ‘0’ is selected.
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Parameter Descriptions

0-10 V Input Voltage Setting Details

Code Description

IN-01
Freq at 100%

Configures the frequency reference at the maximum input voltage when a
potentiometer is connected to the control terminal block. A frequency set
with parameter IN-O1 becomes the maximum frequency only if the value set in
parameter IN-11 (or IN-15) is 100 (%).

*  Setparameter IN-01 to 60.00 and use default values for parameters IN-
05-IN-
16. Motor will run at 60.00 Hz when a 10 V input is provided at V1.
e Set parameter IN-11 to 50.00 (%) and use default values for parameters
IN-O1—IN-
16. Motor will run at 30.00 Hz (50% of the default maximum frequency 60
Hz) when a 10 V input is provided at V1.

IN-05
V1 Monitor[V]

Monitors the input voltage at V1.

IN-O7
V1 Filter

V1 Filter may be used when there are large variations in the applied reference
frequency (noise filter). Variations can be mitigated by increasing the time
constant, but this will delay the response time when changing the reference
frequency. The value t (time) indicates the time required for the frequency to
reach 63% of the reference, when external input voltages are provided in
multiple steps.

V1 input from
exten%lltsoume | |

IN-08 V1 Volt x1
IN-09 V1 Perc yl
IN-10 V1 Volt x2
IN-11 V1 Perc y2

These parameters are used to configure the slope and offset values of the
Output Frequency based on a frequency reference of Input Voltage.

Frequency reference

IN-11

IN-09

V1 input
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ode e e]ife
IN-16 Inverts the direction of rotation. Set this parameter to ‘1 (Yes) if you need the
V1 Inverting motor to run in the opposite direction from the current rotation.

Quantizing may be used when the noise level is high in the analog input
signal. The inverter output frequency changes in consistent intervals (steps)
based on measuring (quantizing) the height (value) of the analog input
signal. Delicate control (resolution) of the output frequency is not as good
compared to standard resolution of 0.1%. Parameter values for quantizing
refer to a percentage based on the maximum input. Therefore, when IN-17
is set to 1% of the analog maximum input of 10 V and with a maximum
frequency of 60 Hz, the output frequency will increase or decrease by 0.6
Hz per 0.1V difference.

\With quantizing applied, changes to the inverter output frequency for analog
signal increase and analog signal decrease are treated differently. When
the input signal increases, the output frequency starts increasing when the
height becomes equivalent to 3/4 of the quantizing value. From then on, the
output frequency increases according to the quantizing value. When the
input signal decreases, the output frequency starts decreasing when the
height becomes equivalent to 1/4 of the quantizing value.

Although the noise can be reduced using the low-pass filter (IN-07), the
inverter output response to the input signal takes longer with higher filter
times. It can become difficult to control the output frequency when the input
signal is delayed, a period of long pulse (ripple) may occur on the output
frequency.

IN-17
V1 Quantizing

n S
£ 5

i |

o 3

1r /
Jhi !
0025 0.1 0.2 9.925 10
0.075 0175 9.975

d
1
!
i
1
1
1
1
1
i

Analog input (V)
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5.1.4.3.2

IN-12 Setting a Frequency Reference for -10—+10V Input

Parameter Descriptions

Set DRV-07 (Frequency reference source) to ‘2 (V1), and then set IN- 06 (V1 Polarity) to ‘1 (bipolar)’.
Use the output voltage from an external source to provide a bipolar input to V1.

o—N\J vi

+—® M

V1 terminal wiring

Reverse?rrequencr

[Bipolar input voltage and output frequency]

Parameter

Unit

LCD Display

Setting

SettingRange

DRV (o7  [reduencyreference o .o pefse | 2 V1 0-11 '
source
01  [requency atmaximum - .. o 100%  [60.00 0- Max Hz
analog input Frequency
05 V1 input monitor V1 Monitor 0.00 -12.00-12.00V |V
06 V1 polarity options V1 Polarity 1 |Bipo|ar 0-1 -
12 |V1 minimum input Vi-voltxl  [0.00 1000000V M
IN voltage
V1 output at minimum i -100.00— o
13 Voltage (%) V1- Percyl  [0.00 5.00% %
14 V1 maximum input V1-Voltx2  [10.00 112.00-0.00V NV
voltage
V1 output at maximum i i -100.00- o
15 voltage (%) \V1- Percy2 100.00 0.00% %
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Rotational Directions for Different Voltage Inputs

Command / Voltage Input Input voltage

0—+10V -10-0V
FWD Forward Reverse
REV Reverse Forward

-10-10 V Voltage Input Setting Details

Code Description

These parameters are used to set the slope and offset value of the
output frequency based on a frequency reference with a negative input
voltage. These parameters are displayed only when IN-06 is set to ‘1
(bipolar)’.

As an example, if the minimum input voltage (at V1) is set to -2 (V) with
10% output ratio, and the maximum voltage is set to -8 (V) with 80%
output ratio respectively, the output frequency will vary within the range

of 6-48 Hz.

IN-12 V1- Volt x1’ V1input

IN-13 V1 Perc y1’ IN-14 IN-12

IN-14 V1 Volt x2° -8V, -2V

IN-15 V1- Perc y2’ ' '
IN-13
IN-15

Frequency reference

For details about the 0—10 V analog inputs, refer to the code
descriptions IN-08 (V1 volt x1) — IN-11 (V1 Perc y2) on page 108.

112



890053-00-02 Parameter Descriptions

5.1.4.4 IN-50 12 Terminal as the Frequency Reference Source

You can set and modify a frequency reference by applying inputs to the 12 terminal. Inputs can be 0(4)-
20mA or 12 can be used as a second voltage input (0-10VDC) based on the position of switch SWA4.
51441 Setting a Frequency Reference for 0(4) - 20mA Input

You can modify the frequency reference using the 12 input terminal. First with SW4, select 12 (left is default)

for the current input. Set DRV-07 (Frequency reference source) to ‘5 (12) and apply 0(4)—20 mA input
current to 12. Scaling of the input current is done with IN-53 ~ IN-56. View the input current at IN-50.

Parameter

Setting Setting Range Unit

LCD Display

DRV |07 [|'eauencyreference | .o pefsic | 5 |12 0-11 i
source
01 Frequgncy at maximum Freq at 100% [60.00 O—Maximum Hz
analog input Frequency
50 12 input monitor I2 Monitor 0.00 0.00-24.00 mA
52 12 input filter time constant|l2 Filter 10 0—10000 ms
53 12 minimum input current |12 Curr x1 4.00 0.00-20.00 mA
54 [20utoutatminimum -, peroy 10,00 0-100 %
IN current (%)
55 I2 maximum input current |I2 Curr x2 20.00 0.00—24.00 mA
56 | 2outputatmaximum -, peroyo  1100.00 0.00-100.00 (%
current (%)
61 12 rotation direction 12 Inverting 0 [No 0-1 -
options
. 12 0.00%, 0.04— |
62 12 Quantizing level Quantizing 0.04 10.00 %

Quantizing is disabled if ‘0’ is selected.

Input Current (12) Setting Details

Code Description

Configures the frequency reference for operation at the maximum
current (when IN-56 is set to 100%).
e IfIN-O1is set to 60.00 Hz and default settings are used for IN-
IN-01 53-56, 20 mAinput current (max) to 12 will produce a frequency
Freq at 100% reference of 60.00 Hz.
e IfIN-56is setto 50.00%, and default settings are used for IN-01
(60 Hz) and IN-53-55, 20 mA input current (max) to 12 will produce
a frequency reference of 30.00 Hz (50% of 60 Hz).
IN-50 : .
12 Monitor Monitors input current at 12.
IN-52 Configures the time for the operation frequency to reach 63% of target
12 Filter frequency based on the input current at 12.
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IN-53 12 Curr x1
IN-54 12 Perc y1
IN-55 12 Curr x2
IN-56 12 Perc y2

IN-56

IN-54 |—

Frequency Reference

[Gradient and off-set configuration

IN-55
based on output frequency]

12 Input

Configures the slope and off-set values of the output frequency based
on a mA input at the 12 terminal.

51.4.4.2

IN-35 Setting a Frequency Reference for 0-10V Input (I2 Terminal)

You can modify the frequency reference using a voltage input at the 12 terminal. First with SW4, select V2
(right) for the voltage input. Set DRV-07 (Frequency reference source) to ‘4 (V2) and apply 0-12Vinput

voltage to the 12 terminal. Scaling of the input voltage is done with IN-38 ~ IN-41. View the input voltage at IN-

35. Parameters for voltage input (IN-35—-47) will only be displayed when 12 is set to receive a voltage
input (DRV-07 is set to ‘4’ (V2)).

Group Code Name LCD Display Parameter Setting Setting Range  |Unit
DRV |07  [requency FreqRefSrc| 4 V2 0-11 i
reference source
35 \V2 input display \V2 Monitor [0.00 0.00-12.00 v
37 |2 inputfiltertime . e lio 0-10000 msec
constant
gg  [MInimum VZinput /> o x1 0,00 0.00-1000 N
\voltage
Output % at
39 minimum V2 V2 Percyl 1|0.00 0.00-100.00 %
\voltage
IN" g Maximum V2input ) o yo 110,00 0.00-10.00
\voltage
Output % at
41 maximum V2 V2 Percy2 (100.00 0.00-100.00 %
\voltage
he  [nvertV2rotational 5\ eting | 0 No 0-1 i
direction
. /2 0.00%, 0.04— b
A7 V2 quantizing level Quantizing 0.04 10.00 %

Quantizing is disabled if ‘0’is selected.
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5.1.45

IN-91 Tl Terminal (Pulse) as the Frequency Reference Source

Parameter Descriptions

You can modify the frequency reference using a pulsed frequency input at the Tl terminal. Set DRV-07
(Frequency reference source) to ‘9 (Pulse)’ and apply a0-32 kHz. input to Tl. Scaling of the pulsed
input is done with IN-93 ~ IN-96. View the pulsed input at IN-91. Parameters for a pulse input (IN-91—
98) will only be displayed when Tl is set to receive a pulsed input (DRV-07 is set to ‘9’ (Pulse)).

Group

Code Name

LCD Display |Parameter Setting Setting Range ~ Unit

DRV o7  [equency FreqRefSrc | 9 |pulse  [0-11 :
reference source
Frequency at 0.00-
01 maximum analog  |Freq at 100% [60.00 Maximum Hz
input frequency
01 Pulse input display [Tl Monitor  [0.00 0.00-50.00  kHz
92 Tl input filter time TI Filter 10 0-9999 mse ¢
constant
3 [T INPULMINIMUM Iy pis w1 .00 0.00-32.00 |kHz
pulse
0,
IN o4 [QutPUtbatTl = rpercyr 0,00 0.00-100.00 (%
minimum pulse
o5 [T InPutmaximum iy 505 13200 0.00-32.00  |kHz
pulse
0,
o6 [QutputbatTl Tl Percy2  [100.00 0.00-100.00 (%
maximum pulse
97 Invert Tl direction of |, Inverting 0 INo 0-1 .
rotation
o TI 0.00%, 0.04- |,
08 Tl quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if ‘0’ is selected.

Tl Pulse Input Setting Details

Code Description

Configures the frequency reference at the maximum pulse input. The
frequency reference is based on 100% of the value set with IN-96.

o IfIN-O1is setto 40.00 and parameters IN-93-96 are set at default,

IN-01 32 kHz input to Tl yields a frequency reference of 40.00 Hz.
Freq at 100% .

e IfIN-96 is set to 50.00 and parameters IN-01, IN-93-95 are set at
default, 32 kHz input to the Tl terminal yields a frequency reference
of 30.00 Hz.

INeE Displays the pulse frequency supplied at Tl

T1 Monitor play P q y supp '

IN-92 Sets the time for the pulse input at Tl to reach 63% of its nominal

Tl Filter frequency (when the pulse frequency is supplied in multiple steps).
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IN-93 TI PIs x1
IN-94 Tl Perc y1
IN-95 Tl PIs x2
IN-96 Tl Percy2

Configures the slope and offset values for the output frequency based on
a pulse input at the TI terminal.

Frequency reference
[

IN-94

Tinput

IN-93 IN-95

IN-97 Tl Inverting
IN-98 Tl Quantizing

Identical to IN-16~17 (refer to 5.1.4.3.1 Setting a Frequency Reference
for 0-10 V Input on page 108, V1 Inverting and V1 Quantizing.

5.1.4.6 Setting a Frequency Reference via RS-485 Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485 communication. Set
DRV-07 (Frequency reference source) to ‘6 (Int 485) and use the RS-485 signal input terminals (S+/S-
/SG) for communication. Refer to 10 RS-485 Communication Features on page 299.

Group Code Name

LCD Display |Parameter Setting SettingRange  |Unit

DRV (o7  [reduencyreference o oo Refsrc | 6 [int 485 0-11 :
source
Integrated RS-485
01 communication inverter (Int485StID | - |1 1-MaxComlID* |
ID
0 [ModBus RTU
Integrated
02  [communication Int485 Proto BACnet 0-5 -
rotocol
COM P 5 |Metasys-N2
Integrated Int485
03 communication speed [BaudR 3 19600 bps 0-8 i
ntearated 0 |D8/PN/S1
ntegrate
04 communication frame  Int485 Mode ; Bg;iggf -3 -
configuration
3 |D8/PO/S1
*If COM-02 is setto ‘0’ (Modbus RTU), MaxComlID is ‘250'. If set to ‘4’ (BACnet), MaxComID is “127".
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5.1.5 DRV-09 Control Mode
5.1.5.1 VI/F Control

The speed of an AC motor when powered by an inverter is controlled by a scalar method. The
most common type of inverter control is referred to as V/F (or V/Hz). This ratio can be
calculated by taking the rated output voltage of the inverter and dividing by the maximum
frequency of the motor. EX: 460V/60 Hz. = 7.67 V/Hz. The ratio can be fixed (linear) or
variable (squared) throughout the speed range. Refer to 5.3.3 BAS-07 V/F (Voltage/Frequency)
Control on page 131 V/F Pattern.

Group Code Name LCD Display Parameter Setting  Setting Range  Unit
DRV 09 Control mode  [Control Mode 0 |VIF 0-1 -
MOT 02 Base frequency |Base Freq 60.00 30.00-400.00 |Hz

5.1.5.2 Slip Compensation Operation

Slip refers to the variation between the set frequency (speed) and actual motor rotation speed.
During operation at a set frequency, the slip will vary as the load changes. As the load increases,
slip will increase. Slip compensation is used for loads that require compensation of these speed
variations.

Group Code Name LCD Display Parameter Setting  Setting Range \ Unit
DRV |09 Control mode Control Mode Slip Compen -
. Motor 0.75 kW
01 Motor capacity Capacity 2 (0.75kW based) 0-15 -
03  |Numberofmotor |y Number |4 2.48 i
poles
MOT 04 Rated slip speed |Rated Slip 90 (0.75kW based) |0-3000 rpm
05  |Rated motor Rated Cur  |3.6 (0.75kW based) [1.0-1000.0  |A
current
06 &?ﬁg;[‘o"oa" Noload Curr | 1.6 (0.75kW based) |0.5-10000 | A
08 Motor efficiency | Efficiency 72 (0.75kW based) |70-100 %

Slip Compensation Operation Setting Details

Code Description

DRV-09 i in sli i

Control Mode Set DRV-09 to 2 (Slip Compen) to operate in slip compensation mode.
MOTEOT . Set the capacity of the motor connected to the inverter.

Motor Capacity

MOT-03

Pole Number Enter the number of poles from the motor name plate.

Enter the slip RPM’s from the motor name plate. This may be shown in

Hz. If so, convert to RPM’s. Slip frequency may also be calculated.
Rpm x P

MOT-04 fs=F =120

Rated Slip f;=Rated slip frequency

fr=Rated frequency

rpm=Number of the rated motor rotations

P=Number of motor poles

MOT-05 Enter the rated current from the motor name plate.
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Code Description
Rated Curr
MOT-06 Enter the measured no-load current at the rated frequency. If no-load

current is difficult to measure, enter a current equivalent to 30-50% of

Nelleze! G the rated motor current.
MQ'I_'-O8 Enter the efficiency from the motor name plate.
Efficiency

Motor Rotation
Synchronous speed

f Slip compensation
Actual speed

Load ratio

For other DRV-09 control mode settings, refer to section 7 Sensorless Vector Control on page 239.

5.1.6 DRV-11 Jog Frequency

The jog operation allows for temporary control of the inverter. There are two was to apply a jog
and start command using the digital input terminals.

« Jog-1 using a digital input terminal set to JOG along with a start command (Fx or Rx).

« Jog-2 using a single digital input set to FWD JOG or REV JOG.
Refer to section 5.6.4.5 JOG operation on page165 for more details on Jog functions using digital
inputs.

5.1.7 DRV-15 Torque Boost
5.1.7.1 Manual Torque Boost
Manual torque boost enables users to adjust output voltage during starting and low speed

operation. This setting improves motor starting properties and increases low speed torque.
Configure manual torque boost for loads that require high starting torque.

Group Code Name LCD Display  Parameter Setting  Setting Range  Unit
T boost 0 |Manual
15 ogtrigrl:se 00S Torque Boost 1 |Autol 0-2 -
2 |Auto 2
20 L
ory |16 Egg‘é‘;ard 1OraUeIe 4 Boost 1.2 bsv: 75-125HP |0.0-15.0 %
1.0 480V:
) 150~800HP
240V, 480:
Reverse torque 29 rs-izsrie
17 e 9€ Rev Boost 1.2 b75v:75-125HP_[0.0-15.0 %
00S 1.0 480V:
' 150~800HP

118



890053-00-02 Parameter Descriptions

Manual Torque Boost Setting Details

Code Description
DRV-16 Fwd Boost [Set torque boost for forward operation.
DRV-17 Rev Boost  [|Set torque boost for reverse operation.

F“;m —— without torque boost
torque boost
Time
torque boost
X |
RX I

@® Caution
Too much torque boost can result in over-excitation and motor overheating. Over current faults
may also occur.

5.1.7.2 Auto Torque Boost-1

Auto torque boost-1 enables the inverter to automatically calculate the amount of output voltage
required for torque boost based on the entered motor parameters. Because auto torque boost-1
requires motor-related parameters such as stator resistance, inductance, and no-load current, auto
tuning (MOT-11) has to be performed before auto torque boost-1 can be configured. Refer to
section 5.2.5 MOT-11 Auto Tuning on pg, 124.

Group Code Name LCD Display Parameter Setting Setting Range  |Unit
DRV [15 [Torque boost mode [Torque Boost| 1 JAuto 1 0-2 -
MOT [11 Auto tuning Auto Tuning | 3 |Rs+Lsigma [0-3 -

5.1.7.3 Auto Torque Boost 2 (No Motor Parameter Tuning Required)

Auto torque boost-2 does not require Auto Tuning. DRV-23 (ATB Volt Gain) value is used to adjust
the amount of compensation required for each load. It prevents stalls or overcurrent faults at start

up.

Code Name LCD Display Settings Setting Range  Unit
DRV |15 Torque boost mode [Torque Boost| 2 JAuto 2 0-2 -
DRV 2  (utotorque boost |, rg i soinlhio 1- 9999 msec
filter gain
DRV 3  [futotorque boost | o\, Gainl100.0 0 - 300.0 %
\voltage gain
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5.1.8 DRV-19 Start Frequency

The inverter output frequency can be limited by setting Start and Maximum frequencies. These include
start frequency, maximum frequency, upper and lower frequency limits. Refer to 5.4.7 ADV-24
Frequency Limits - Upper/Lower Limit Frequency on page 147 for details on frequency limits.

5.1.8.1 Frequency Limit Using Max. Frequency and Start Frequency

. Parameter .
Group Code Name LCD Display Settin Setting Range

19 Start frequency  [Start Freq 0.50 0.01-10.00 Hz
DRV Maxi 140.00-400.00 240V, 480V
aximum 40.00-120.00 575V
20 frequency Max Freq 60.00 40.00-120.00 IM SVC Hz
40.00-180.00 PM SVC

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Description

Sets the start frequency. A start frequency is a frequency at which the
inverter starts voltage output. The inverter does not produce output voltage
while the frequency reference is lower than the set frequency. However, if a
DRV-19 Start Freq |deceleration stop is made while operating above the start frequency, output
voltage will continue until the operation frequency reaches a full-stop (0 Hz).
If the reference frequency is lower than the start frequency, the parameter
value will be 0.00.

All frequency selections are restricted to frequencies within the Start and
DRV-20 Max Freq [Max limits. This restriction also applies when you in input a frequency
reference using the keypad.

5.1.9 DRV-21 Changing the Displayed Units (Hz—Rpm)

You can change the units used to display the operational speed of the inverter by setting DRV- 21
(Speed unit selection) to 0 (Hz Display) or 1 (Rpm Display).

Group Code Name LCD Display Parameter Setting Setting Range  Unit
Speed unit 0 |Hz Display
DRV 21 selection Hz/Rpm Sel 1 |[Rpm Display .

5.1.10 DRV-30 Changing the Displayed Units (kW/HP)

You can change the units used to display the inverter and motor capacity by setting DRV- 30 (kW/HP
Unit Sel) to 0 (kW Display) or 1 (HP Display).

Group Code Name LCD Display Parameter Setting Setting Range  Unit
Kw/HP Unit kW/HP Unit 0 kW Display
DRV 130 Selection Sel 1 |HP Display 0-1 I
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5.1.11 DRV-31 Quick Start

Parameter Descriptions

The inverter LCD boots up to the “Quick Start” menu on power up. 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 Quick Start menu.

To access the Quick Start menu when already powered up, set DRV-31 (PopUp Q. Start) to “Yes” to return
to the Run Quick Start menu.
The inverter will display the Quick Start menu on every power up. Parameter CNF-61 (Run Quick Start?) is
set to “Yes” by default. To disable the Quick Start menu at power up, set CNF-61 to “No”.

PopUp Q.

0

No

DRV |31 Quick Start Pop Up menu Start 1 Yes 0-1
CNF |61 Quick Start menu setting gﬂ?ckStarW (1) :\(jgs 0-1

Refer to section 2.6 Run Quick Start on page 52 for more details on the Quick Start Menu.
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5.2 MOT Group (MOT)

5.2.1 MOT-01 Set the motor related parameters.

Code Name LCD Display  Parameter Setting Setting Range

01 Motor capacity Motor Capacity | Varies 0-30 -
30.00—400.00 (Hz)

02 Base Frequency Base Freq 60.00(Hz.) 40.00-120.00(Hz) IM S/L
30.00-180.00 (Hz) PM S/L2

MOT 03 Number of motor poles | Pole Number |4 2-48 -

04 Rated slip speed Rated Slip Based on MOT-01 | 0-3000 rpm

05 Rated motor current Rated Curr Based on MOT-01]0.0-1000.0 A

06 Motor no-load current | Noload Curr Based on MOT-01]0.0-1000.0 A

07 Motor rated voltage Motor Volt 230V/460V/575V |0, 170-480 (V), 525-600 (V)

08 Motor efficiency Efficiency Based on MOT-01|70-100 %

Motor Data Setting Details

Code Description
MOT-01 . .

. Set the capacity of the motor connected to the inverter.
Motor Capacity
MOT-02 .

Set the name plate frequency of the motor connected to the inverter.

Base Frequency
MOT-03

Pole Number Enter the number of poles from the motor name plate.

Enter the slip RPM’s from the motor name plate. This may be shown in

Hz. If so, convert to RPM’s. Slip frequency may also be calculated.
Rpm x P

MOT-04 fs=F =120

Rated Slip f;=Rated slip frequency

fr=Rated frequency

rpm=Number of the rated motor rotations

P=Number of motor poles

O Enter the rated current from the motor name plate.
Rated Curr
MOT-06 Enter the measured no-load current at the rated frequency. If no-load
current is difficult to measure, enter a current equivalent to 30-50% of
Noload Curr
the rated motor current.
OO Enter the motor rated voltage. See Output Voltage Setting below
Motor Volt ge. P 9 9 )
MQT'08 Enter the efficiency from the motor name plate.
Efficiency

5.2.2 MOT-07 Output Voltage Setting

Output voltage settings are required when a motor’s rated voltage differs from the input voltage to
the inverter. Set MOT-07 to configure the motor’s rated operating voltage. The set voltage
becomes the output voltage of the inverter at the base frequency (MOT-02). When the inverter
operates above the base frequency and when the motor’s voltage rating is lower than the input
voltage, the inverter adjusts the voltage and supplies the motor to the voltage set at MOT-07
(motor rated voltage). If the motor’s rated voltage is set higher than the input voltage at the inverter,
the inverter will output a voltage based on the input voltage.
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If MOT-07 (motor rated voltage) is set to ‘0, the inverter corrects the output voltage based on the
input voltage in the stopped condition. If the output frequency is higher than the base frequency
and the input voltage is lower than the MOT-07 setting, the inverter will output a voltage based on
the input voltage. The default settings are 230V, 460V or 575V based on the inverter rating.
Group Code Name LCD Display Parameter Setting  Setting Range  |Unit
170-480
MOT 525-600

17OV | T =

Basefreq.  Output freq.
5.2.3 MOT-09 Trim Power %

When viewing “Output Power”, use Trim Power % (MOT-09) to scale the displayed power when
compared to measured power.

Group Code Name LCD Display Parameter Setting |Setting Range ~ Unit
Trim Power .

MOT |09 ; Trim Power % 100 (%) 70-130 %
display

If the output power displayed on the keypad is lower than expected, increase the set value at MOT-09
(Trim Power %). If the output power displayed on the keypad is higher than expected, decrease this
set value. The output power display is calculated using voltage and current. Use MOT-09 to correct
the error that may occur when the power factor is low.

5.2.4 MOT-10 Power Source - Voltage and Frequency

Set inverter supply (input) voltage. The Low voltage fault level changes automatically based on the set
voltage in MOT-10.

Parameter Setting
Setting Range
240V 240 170-240
MOT |10 Input power voltage AC Input Volt  [480V 480 320480 \%
600V 575 446-660

Group Code Name LCD Display

Select the frequency of input power. When the frequency is set to 50 Hz, the frequencies set for
60 Hz (including the maximum frequency and base frequency) will change to 50 Hz. Likewise,
changing the input frequency setting from 50 Hz to 60 Hz will change all related settings from 50
Hz to 60 Hz.

Parameter Setting
Setting Range
BAS |10 Input power frequency |60/50 Hz Src 0 |60Hz 0-1 -

Group Code Name LCD Display
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The motor parameters can be measured automatically and are used for auto torque boost or
sensorless vector control.

Example - Auto-Tuning Based on 7.5 HP (5.5kW), 230V, 60Hz, 4 Pole Motor

MOT

: Parameter .
LCD Display Setting Setting Range
01 Motor capacity Motor Capacity |1 (7555l?<l\7V) 0-30 -
03 Motor pole number | Pole Number |4 2-48 -
04 Rated slip speed | Rated Slip 45 0-3000 rpm
05 |Rated motor Rated Cur  |21.0 1.0-1000.0 A
current
o6 |Motornodoad iNoadeur |74 0.5-1000.0 A
current
o7  |Motorrated Motor Volt | 230 170-480 Y,
voltage
08 Motor efficiency Efficiency 85 70-100 %
11 Auto tuning Auto Tuning 0 |[None - -
12 Stator resistance |Rs 314 aiifrns:tt?r?gthe Q
18 |rncnce |Lsigma 3.19 mororsottng | ™
14 Stator inductance |Ls - ai?(?rng:ﬁ?r?gthe mH
15  |Rotortime Tr ; 25-5000 ms
constant

Auto Tuning Default Parameter Settings

Motor KW HP Rated No-load Rated Slip Statpr Leakage
Voltage Current(A) Current(A) Frequency(Hz) Resistance(Q) Inductance(mH)
55|75 21 7.1 15 0.314 3.19
75 | 10 28.2 9.3 1.33 0.169 2.844
11 | 15 40 12.4 1 0.12 1.488
15 | 20 53.6 15.5 1 0.084 1.118
185 | 25 65.6 19 1 0.0676 0.819
230V 22 | 30 76.8 215 1 0.0560 0.948
30 | 40 104.6 29.3 1 0.0422 0.711
37 | 50 128.6 34.7 1 0.0338 0.568
45 | 60 156 42.1 1 0.0281 0.474
55 | 75 184.1 49.7 1 0.0231 0.389
75 | 100 2445 61.1 1 0.0169 0.284
90 | 125 289.5 72.3 1 0.0140 0.25
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Motor Rated No-load Rated Slip Stator Leakage
Voltage Current(A) Current(A) Frequency(Hz) Resistance(Q) Inductance(mH)
55 |75 12.1 4.1 1.5 0.94 9.62
75 | 10 16.3 5.4 1.33 0.52 8.53
11 | 15 23.2 7.2 1 0.36 4.48
15 | 20 31 9 1 0.25 3.38
185| 25 38 11 1 0.168 2.457
22 | 30 44.5 12.5 1 0.168 2.844
30 | 40 60.5 16.9 1 0.1266 2.133
37 | 50 74.4 20.1 1 0.1014 1.704
45 | 60 90.3 24.4 1 0.0843 1.422
460V 55 | 75 106.6 28.8 1 0.0693 1.167
75 | 100 141.6 354 1 0.0507 0.852
90 | 125 167.6 41.9 1 0.0399 0.715
110 | 150 203.5 48.8 1 0.0326 0.585
132 | 200 242.3 58.1 1 0.0272 0.488
160 | 250 290.5 69.7 1 0.0224 0.403
185 | 300 335 77 1 0.021 0.38
250 | 400 467.8 104.9 1 0.1455 2.615
315 | 500 604 132.8 1 0.114 2.04
400 | 650 782 161.2 1 0.0906 1.616
500 | 800 985.3 206.2 1 0.07 1.33
Motor Rated No-load Rated Slip Stator Leakage
Voltage Current(A) Current(A) Frequency(Hz) Resistance(Q) Inductance(mH)
55 (75 7.5 3.6 1.0 1.330 21.83
75 | 10 10.0 4.1 1.33 0.859 19.36
11 | 15 14.6 6.0 1.16 0.521 10.17
15 | 20 19.2 8.2 1 0.298 7.67
185 | 25 24.0 8.2 1 0.276 5.58
575V 22 | 30 29.0 12.8 1 0.189 6.46
30 | 40 37.0 13.7 0.83 0.1246 4.841
37 | 50 45.0 14.2 1 0.1109 3.868
45 | 60 55.0 18.7 0.66 0.1085 3.228
55 | 75 68.7 20.9 0.66 0.0781 2.649
75 | 100 89.6 22.9 0.5 0.0459 1.934
90 | 125 115.0 35.8 0.5 0.0357 1.623
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Auto Tuning Parameter Setting Details

Code ‘Description

mg%g; - Enter motor parameters prior to performing Auto Tuning.
Select one of the auto tuning options and then press the [ENT] button to run the auto
tuning. After Auto Tuning is complete, the parameter value will return to ‘0’.
Setting Function
0 | None Auto tuning function is not enabled.
Measures motor parameters during rotation. These include MOT-
12 ~ MOT-15 (stator resistance (Rs), leakage inductance
All (rotating (Lsigma), stator inductance (Ls), and rotor time constant (Tr). If
1 type) the load is connected to the motor, the parameters may not be
yp measured accurately. For accurate measurements, remove the
load attached to the motor. However, note that the rotor time
constant (Tr) will be measured in a stopped position.
Measures all parameters while the motor is in the stopped
position. These include MOT-12 ~ MOT-15 (stator resistance
> All (static (Rs), leakage inductance (Lsigma), stator inductance (Ls),), rotor
MOT-11 type) time constant (Tr). The measurements are not affected when the
Auto Tuning load is connected to the motor. However, do not rotate the motor
from the load side.
Rs+Lsigma Measures parameters while the motor is rotating. The measured
3 | (rotating motor parameters are used for auto torque boost or sensorless
type) vector control.
Tr (static Measures the rotor time constant (Tr) with the motor in the
4 type) stopped position and Control Mode (DRV-09) is set to IM
Sensorless
All PM* When DRV-09 (Control Mode) is set to 4 (PM Sensorless), the motor
parameters are measured in the stopped position. Check the motor’s
*030V/460V nameplate for motor specifications, such as the base frequency (MOT-
6 only, not 02), motor rated voltage (MOT-07), pole number (MOT-03). Then,
appl7icable to perform autp tuning by setting MOT-11 to 4 [All (PM)]. The auto tuning
575V motors operation will configure parameters MOT-16 ~ MOT-19 (Rs PM, Ld
PM, Lg PM, and PM Flux Ref).
MOT-12~15
(M) Displays motor parameters measured by auto tuning. For parameters that are not included
MOT-16~22 |in the auto tuning measurement list, the default setting will be displayed.
(PM)
O Caution

Perform auto tuning ONLY after the motor has completely stopped running.

Before you run auto tuning, enter the motor pole number, rated slip, rated current, rated
voltage and efficiency from the motor’'s name plate. The default parameter setting is
used for values that are not entered.

Parameter values measured with static auto tuning may be less accurate compared with
rotation type auto tuning where parameters are measured while the motor is rotating.
Inaccuracy of the measured parameters may degrade the performance of sensorless
operation. Therefore, only run static type auto tuning when the motor cannot be rotated
(when gearing and belts cannot be separated easily, or when the motor cannot be
separated mechanically from the load).

In PM synchronous motor sensorless control mode before performing auto tuning enter the
motor’s name plate and other the motor specifications, such as the base frequency,
pole number, rated current and voltage, and efficiency, as the detected parameter
values may not be accurate if the motor’s base specifications are not entered.

126



890053-00-02 Parameter Descriptions

5.3 Basic Group (BAS)

5.3.1 BAS-01 2nd Operating Mode - 2" Source

Second (2n¢) Operating Mode is commonly referred to as Hand-Off-Auto switching or Local-Off-
Remote switching. The inverter can be operated (Start/Stop and Reference Frequency) by two
different operating modes and switch between them as required. The first Start/Stop source and
Reference Frequency source are set with parameters DRV-06 and DRV-07. The second
Start/Stop source and Reference Frequency source are set with parameters BAS-01 and BAS-02.
A digital input terminal set to “17, 2nd Source’ will provide the switching input. Set the reference
frequency after switching between operating modes as the inverter will run at the selected
reference frequency.

Select one of the digital input terminals (P1~P7) and set the corresponding parameter (IN-65 ~ IN-
71) to “17 2na Source’. When the digital input is open (or off), parameters DRV-06 and DRV-07
operate the inverter (start/stop and speed). When the input is closed (or on), parameters BAS-01
and BAS-02 operate the inverter (start/stop and speed).

Group Code |Name LCD Display  Parameter Setting ~ Setting Range
06 Command source |Cmd Source 1 |Fx/Rx-1 0-5 -
DRV:"1h7  [Frequency FreqRefSrc | 2 M1 0-11 i

reference source
2nd Command

01 Cmd 2nd Src 0 [|Keypad 0-5 -
source
— 2nd Frequenc
02 quency Freq2nd Src | 0 |[KeyPad-1 [0-11 :
reference source
Px terminal Px Define
IN 65~71 configuration (Px: P1-P7) 17 |2nd Source [0-42 -

2nd Operation Mode Setting Details

Select a 2nd Start/Stop source (BAS-01) and a 2nd Reference
Frequency source (BAS-02). When the digital input set to 2™ source is
BAS-01 Cmd 2nd Src  [closed, parameters BAS-01 and BAS-02 operate the inverter.

BAS-02 Freq 2nd Src
The 2nd command source settings cannot be changed while operating
with DRV-06 and DRV-07 (Main Sources).

@© Caution
Before switching operating modes using 2nd source, check that the 2nd command
source (Start/Stop) is set correctly. The operating state will change based on the
status of the Start/Stop input.

» Depending on the parameter settings, the inverter may stop operating when you switch
the operating modes. If either DRV-06 (Start/Stop) or BAS-01 (2nd Start/Stop) are set
to Keypad, when switching to Keypad with 2nd source, the inverter decels to a stop.
If both sources are Fx/Rx-1, inverter keeps running when switched to 2nd source
and back to Main (DRV-06).
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5.3.2 BAS-03 Operating with Auxiliary References

Frequency references can be configured with various calculated conditions that use the main
frequency reference and an auxiliary frequency reference simultaneously. The main frequency
reference (DRV-06) is used as the operating frequency, while the auxiliary reference is used to
modify and fine-tune the main reference.

Group Code Name

Parameter

Setting

DRV |06

Frequency reference
source

LD Plspley Setting Range

Freq Ref Src | 0 |Keypad-1

03

Auxiliary frequency
reference source

Aux Ref Src 1 |V1

BAS |04

Auxiliary frequency
reference calculation

type

Aux Calc

Tyne 0 |M+(G*A)

0-7 -

05

Auxiliary frequency
reference gain

Aux Ref Gain | 0.0 -200.0-200.0

IN

65-71

Px terminal
configuration

Px Define 31 |dis Aux Ref |0-42 -

Auxiliary Reference Setting Details

Code Description

BAS-03
Aux Ref Src

Set the input type to be used for the auxiliary frequency reference.

Setting

Description

0 | None

Auxiliary frequency reference is disabled.

1 (W

Sets the V1 (voltage) terminal at the control terminal block as the source
of auxiliary frequency reference.

3 | V2

Sets the V2 (voltage) terminal at the control terminal block as the source
of auxiliary frequency reference (SW2 must be set to “voltage”).

4 |12

Sets the 12 (current) terminal at the control terminal block as the source of
auxiliary frequency reference (SW2 must be set to “current”).

5 | Pulse

Sets the Tl (pulse) terminal at the control terminal block as the source of
auxiliary frequency reference.

BAS-04
Aux Calc Type

The table below list the available calculated conditions for the main and auxiliary
frequency references. Set the auxiliary reference gain with BAS-05 (Aux Ref Gain) to
configure the auxiliary reference and set the percentage to be reflected when
calculating the main reference. Note that items 4—7 below may result in either plus (+)

or minus (-) references (forward or reverse operation) even when unipolar analog inputs

are used.

Configuration

Formula for frequency reference

M+(G*A)

Main reference+(BAS-05xBAS-03xIN-01)

M*(G"A)

x(BAS-05xBAS-03)

M/I(G*A)

Main reference/(BAS-05xBAS-03)

M+H{M*(G*A)}

Main reference+{Main reference x(BAS-05xBAS-03)}

M+G*2*(A-50)

Main reference+BAS-05x2x(BAS-03-50)x IN-01

M*{G*2*(A-50)}

Main reference x{BAS-05x2x(BAS-03-50)}

M/AG*2*(A-50)}

Main reference/{BAS-05x2x(BAS-03-50)}

N[O~ [WN=-|O

M+M*G*2*(A-50)

Main reference+Main reference x BAS-05x2x(BAS-03-50)

M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)
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Code Description
BAS-05 . : . .
Aux Ref Gain Adjust the gain of the auxiliary reference source selected in BAS-03 (Aux Ref Src).
Set one of the multi-function (digital) input terminals to 31 (dis Aux Ref) and activate it to
IN-65—71 : o . . . X
. disable the auxiliary frequency reference. The inverter will operate using the main
Px Define
frequency reference only.

Main frequencyM ——»

Auxiliary frequency A —o~"o0—»

A

Auxiliary frequency reference is disabled when
a digital input (IN-65~71) is set to 31 (disable
aux. reference) and activated.

Calculated frequency

FIMA,G)

The tables below provide examples of using the available calculated conditions for the main and
auxiliary frequency references. Refer to the table to see how the calculations apply with each
example. When the maximum frequency value is high, output frequency deviation may result due
to analog input variation and deviations in the calculations.

Auxiliary Reference Operation Example #1

+ Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary
Frequency

« Main frequency: Keypad (operation frequency 30Hz)
«  Maximum frequency setting (DRV-20): 400Hz

+ Auxiliary frequency setting (BAS-03): V1[Display by percentage (%) or auxiliary frequency
(Hz) depending on the operation setting condition]

+ Auxiliary reference gain setting (BAS-05): 50%
« Analog Input scaling parameters IN-01-58 are at factory default settings

Example: an input voltage of 6V is supplied to V1, and the frequency corresponding to 10V is
60Hz. The table below shows the auxiliary frequency A as 36Hz[=60Hz X (6V/10V)] or 60%][=
100% X{(6V/10V)].

Setting® Calculating final command frequency**

0 M[Hz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x36Hz(A))=48Hz

1 M[HZz]*(G[%]*A[%)]) 30HZz(M)x(50%(G)x60%(A))=9Hz

2 | M[HZ)/(G[%]*A[%]) 30Hz(M)/(50%(G)x60%(A))=100Hz

3 | M[HZ][+{M[HzZ]*(G[%]*A[%])} 30Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39Hz

4 M[HZz]+G[%]*2*(A[%]-50[%])[Hz] 30HZz(M)+50%(G)x2x(60%(A)-50%)x60Hz=36Hz

5 | M[HZ]{G[%]*2*(A[%]-50[%])} 30Hz(M)x{50%(G)x2x(60%(A)-50%)}=3Hz

6 | M[HZ){G[%]*2*(A[%]-50[%])} 30Hz(M)/{50%(G)x2x(60%—50%)}=300Hz

7 M[HZ]+M[HZ]*G[%]*2*(A[%]-50[%]) 30HZz(M)+30Hz(M)x50%(G)x2x(60%(A)-50%)=33Hz
* *M: main frequency reference (Hz or rpm)

+  G: auxiliary reference gain (%)
+ A auxiliary frequency reference (Hz or rpm) or gain (%).
+  *™If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Auxiliary Reference Operation Example #2

.

.

.

Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Auxiliary Frequency
Main frequency: Keypad (Operation frequency 30Hz)
Maximum frequency setting (DRV-20): 400Hz

Auxiliary frequency setting (BAS-03): 12 [Display by percentage(%) or auxiliary
frequency(Hz) depending on the operation setting condition]

Auxiliary reference gain setting (BAS-05): 50%
Analog Input scaling parameters IN-01-58 are at factory default settings

Example: an input current of 10.4mA is applied to 12, with the frequency corresponding to 20mA
of 60Hz. The table below shows auxiliary frequency A as 24Hz(=60[Hz] X {(10.4[mA]-
4[{mA])/(20[mA] - 4[mA])} or 40%(=100[%] X {(10.4[mA] - 4[mA])/(20[mA] - 4[mA])}.

Setting* Calculating final command frequency**

0 M[Hz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x24Hz(A))=42Hz

1 M[HZz]*(G[%]"A[%]) 30Hz(M)x(50%(G)x40%(A))=6Hz

2 M[Hz]/(G[%]*A[%]) 30Hz(M)/(50%(G)x40%(A))=150Hz

3 M[Hz]+{M[Hz]*(G[%]*A[%])} 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz

4 M[HZz]+G[%]*2*(A[%]-50[%])[Hz] 30HZz(M)+50%(G)x2x(40%(A)-50%)x60Hz=24Hz

5 M[HZ]*{G[%]*2*(A[%]-50[%)]) 30HZz(M)x{50%(G)x2x(40%(A)-50%)} = -3Hz(Reverse)

6 M[HZ]{G[%]*2*(A[%]-50[%])} 30Hz(M)/{50%(G)x2x(60%-40%)} = -300Hz(Reverse)

7 M[HZ]+M[HZ]*G[%]*2*(A[%]-50[%]) 30HZz(M)+30Hz(M)x50%(G)x2x (40%(A)-50%)=27Hz
+ *M: main frequency reference (Hz or rpm)

G: auxiliary reference gain (%)
A: auxiliary frequency reference Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Auxiliary Reference Operation Example #3

V1 is Main Frequency and 12 is Auxiliary Frequency
Main frequency: V1 (frequency command setting to 5V and is set to 30Hz)
Maximum frequency setting (DRV-20): 400Hz

Auxiliary frequency (BAS-03): 12[Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]

Auxiliary reference gain (BAS-05): 50%
Analog Input scaling parameters IN-01-58 are at factory default settings

Example: an input current of 10.4mA is applied to 12, with the frequency corresponding to 20mA
of 60Hz. The table below shows auxiliary frequency A as 24Hz(=60[Hz]x{(10.4[mA]-
4[mA])/(20[mA]-4[mA])} or 40%(=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency™*
0 | M[Hz]+(G[%]*A[HZz]) 30Hz(M)+(50%(G)x24Hz(A))=42Hz
1 | M[HZ]*(G[%]*A[%]) 30Hz(M)x(50%(G)x40%(A))=6Hz
2 | M[HZ)/(G[%]*A[%]) 30Hz(M)/(50%(G)x40%(A))=150Hz
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3 | M[Hz]+{M[Hz]*(G[%]*Al%])} 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz

4 | M[Hz]+G[%]*2*(A[%]-50[%])[Hz] 30Hz(M)+50%(G)x2x(40%(A)-50%)x60Hz=24Hz

5 | M[HZ]*{G[%]*2*(A[%]-50[%])} 30HZ(M)x{50%(G)x2x(40%(A)-50%)}=-3Hz(Reverse)

6 | M[HZI{G[%]*2*(Al%]-50[%])} 30Hz(M)/{50%(G)x2x(60%-40%)}=-300Hz(Reverse)

7 | M[HZ]+M[HZ]*G[%]*2* (A[%]-50[%]) 30Hz(M)+30Hz(M)x50%(G)x2x(40%(A)-50%)=27Hz
+ *M: main frequency reference (Hz or rpm)

+  G: auxiliary reference gain (%)
+ A auxiliary frequency reference (Hz or rpm) or gain (%).
«  *If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

When the maximum frequency value is high, output frequency deviation may result due to
analog input variation and deviations in the calculations.

5.3.3 BAS-07 V/F (Voltage/Frequency) Control

Configure the inverter’s output voltages, slope, and output patterns to achieve a target output
frequency with V/F control. The amount of torque boost used during low frequency operations can
also be adjusted.

5.3.3.1 Linear V/F Pattern Operation
A linear V/F pattern configures the inverter output voltage and frequency to increase or decrease

at a fixed rate throughout the speed range. This V/F characteristic is referred to as a constant V/Hz
(or V/F) ratio and is applied to loads that require constant torque regardless of speed.

Code Name LCD Display Parameter Setting  Setting Range  Unit
DRV 09 Control mode  [Control Mode 0 VIF 0-1 -
MOT 02 Base frequency |Base Freq 60.00 30.00-400.00 Hz
DRV 19 Start frequency [Start Freq 0.50 0.01-10.00 Hz
BAS  [07 V/F pattern V/F Pattern 0 |Linear 0-3 -

Linear V/F Pattern Setting Details
Code Description

Sets the base frequency. A base frequency is the inverter’s output frequency
MOT-02 when running at the motor’s rated voltage. Refer to the motor’s name plate to
Base Freq set this parameter value.

Sets the start frequency. A start frequency is the frequency at which the
inverter starts to output voltage. If a deceleration stop is made while
operating above the start frequency, output voltage will continue until the
operating frequency reaches a full-stop (0 Hz).

DRV-19 Base Freq: m
Start Freq Frequency StartFreq, .
Inverter's ||

rated voltage /—\
Voltage :

Run cmd ———
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5.3.3.2 Square Reduction V/F Pattern Operation

Square reduction V/F pattern is ideal for variable torque loads such as fans and pumps that do not
require high torque at frequencies lower than the base frequency. The inverter provides a non-
linear V/F acceleration and deceleration pattern to sustain enough torque throughout the speed
range.

Group Code  Name LCD Display Parameter Setting ~ SettingRange |Unit
BAS (07 V/F pattern V/IE Pattern  |——{>duare 0-3 i
3 |Square2

Square Reduction V/F pattern Operation - Setting Details

Code Description
Sets the parameter value to ‘1 (Square) or ‘2 (Square2)’ according to the
load’s start characteristics.

Setting Function
BAS-07 VIF 1 lsquare  |The inverter produces output voltage proportional to 1.5
Pattern 4 square of the operating frequency.

'The inverter produces output voltage proportional to 2
3 [Square2 [square of the operating frequency. This setup is ideal for
variable torque loads such as fans or pumps.

Voltage
Linear
-Square
. reduction
: Frequency
Base frequency
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5.3.3.3 User V/F Pattern Operation

The H2 Series inverter allows the configuration of a user-defined V/F pattern to suit unique load

characteristics of motors.

Parameter Descriptions

. Parameter .
’LCD Display Setting Setting Range
07 V/F pattern V/F Pattern |2 |User V/IF  |0-3 -
41 User Frequency 1  [User Freqg1 |15.00 ?—Maxmum Hz
requency
42 User Voltage 1 User Volt1 25 0-100% %
43 User Frequency 2  [User Freq 2 |30.00 ?—Mammum Hz
requency
BAS {44 User Voltage 2 User Volt2 |50 0-100% %
45 User Frequency 3  [User Freq 3 145.00 ]E)—Maxmum Hz
requency
46 User Voltage 3 User Volt3 |75 0-100% %
a7 User Frequency 4  [User Freq 4 ;\/IaX|mum O-Maximum Hz
requency frequency
48 User Voltage 4 User Volt4  [100 0-100% %

User V/F pattern Setting Details

Description

BAS-41 User Freq 1 —
BAS-48 User Volt 4

Set the parameter values to assign arbitrary frequencies (User Freq x) for
start and maximum frequencies. Voltages can also be set to correspond
ith each frequency, and for each user voltage (User Volt x).

The 100% output voltage in the figure below is based on the parameter settings of BAS-15 (motor
rated voltage). If BAS-15 is set to ‘0’ it will be based on the input voltage.

Output voltage

100%
BAS-48
BAS-46

! Linear:

BAS-44 VI

BAS-42

Start freq. BAS-41 BAS-45 I Base freq. rrequency
BAS-43 BAS-47

Q@ Caution

e When a normal induction motor is in use, care must be taken not to configure the output
pattern away from a linear V/F pattern. Non-linear V/F patterns may cause insufficient
motor torque or motor overheating due to over-excitation.

Whenauser V/F pattern is in use, forward torque boost (DRV-16) and reverse torque boost
(DRV-17) do notoperate.
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Multi-step operations (Fixed Speed Inputs) can be assigned to the Px terminals. Seven steps (1
through 7) can be configured using (3) digital input terminals. Step 0 uses the frequency reference
source set with DRV-07. Set Px terminals to 7 (Speed-L), 8 (Speed-M) and 9 (Speed-H). These are
recognized as binary inputs (000 ~ 111) and work in combination with Fx or Rx run commands. The
inverter operates according to the frequencies set with parameters BAS-50-56 and the binary
command combinations.

LCD Display Parameter Setting Setting Range Unit
Multi-step 0.00, Low
BAS [50~56 frequency 1-7 Step Freq - 1-7  [10.00~60.00 Hz. Freq— High Freg® Hz
. . 7 |Speed-L -
65-71  |IPX terminal Px I?eflne 8 |Speed-M  |0-42 —_
configuration |(Px: P1~P7) —
IN 9 |Speed-H -
Multi-step
89 command delay InCheck Time 1 1-5000 ms
time

Multi-step Frequency Setting Details

Code Description

BAS-50 ~ 56 Configure multi-step frequencies 1~7.
Choose the terminals to setup as multi-step inputs. Set the relevant
parameters (IN-65—-71) to 7 (Speed-L), 8 (Speed-M), or 9 (Speed-H).
Example below using terminals P5, P6, and P7 have been set to Speed-L,
Speed- M and Speed-H respectively (default settings). The following multi-
step operation will be available.
Speed Fx/Rx P7 P6 P5
0 v - - -
1 v - - v
2 v - v R
3 v - v v
4 v v B -
IN-65~71 X 5 v v i v
6 v v v -
7 v v v v

P5 i i

P6

P7

FX I

RX
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IN-89
InCheck Time

Set a time interval for the inverter to check for additional terminal block
inputs after receiving an input signal.

After adjusting IN-89 to 100 ms and an input signal is received at P6, the
inverter will search for inputs at other terminals for 100 ms, before
proceeding to accelerate or decelerate based on the configuration at P6.

5.3.3.5 BAS-69 Configuring Acc/Dec Time - Switch Frequency

Set a switch frequency (BAS-69) to switch between 2 different Accel times and 2 different Decel
times. Parameters BAS-70 (step accel timel) and BAS-71 (step decel timel) are in effect below
the switch frequency. Parameters DRV-03 (Accel time) and DRV-04 (Decel time) are in effect
above the switch frequency.

Group Code Name ' eter Setting Setting Range  Unit
240V: 7.5~60HP
20.0 l480v,575v:
03 Acceleration time |Acc Time ;;1501,1:2?; PlstP .0-600.0 sec
60.0 480V: 150~400HP
DRV 100.0 i480Vv: 500~800HP
240V: 7.5~60HP
30.0 480v,575V:
) ) ) 7.5~125HP
04 Deceleration time [Dec Time 240V: 75~125HP 0.0—-600.0 sec
90.0 480V: 150~400HP
150.0 K80V: 500~800HP
70 Multisstep e Time-1 [20.0 0.0-600.0 Isec
BAS acceleration timel
71 Multisstep 5o Time-1 [20.0 0.0-600.0 sec
deceleration timel
BAS 69 Acg/Dec time Xcel 30.00 0-Max Hy
switch frequency |Change Fr Frequency

Acc/Dec Time Switch Frequency Setting Details

Code Description

BAS-69
Xcel Change Fr

Set the Acc/Dec transition frequency (BAS-69). Acc/Dec slopes configured at
BAS-70 and BAS-71 will be used when the inverter’s operating frequency is
at or below the switch frequency. When the operating frequency exceeds the
switch frequency, Acc/Dec slopes configured at DRV-03 and DRV-04 will be
used. Multi-step digital inputs (XCEL-L, XCEL-M, XCEL-H) override the BAS-
69 settings. The ‘Xcel Change Fr' parameter is applied only when ADV-24 (Freq
Limit Mode) is set to ‘NO'.
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Run cmd

5.3.3.6 BAS-70 Multi-step Acc/Dec Time Configuration

Digital input terminals can be configured for different Acc and Dec times. Up to 7 acceleration
times and 7 deceleration times can be set. Choose (up to 3) digital input terminals (P1 ~ P7) and
set the corresponding parameters (IN-65~IN-71) to 11 (XCEL-L), 12 (XCEL-M) and 13 (XCEL-H).
These are recognized as binary inputs (000 ~ 111). Acc times and Dec times are set with BAS-70
through BAS-83.

Group Code Name LCD Display Parameter Setting Setting Unit

Range
240V:7.5~60HP

i 20.0 fasov,575v:
Acceleration - 5 125HP

03 time Acc Time >40V: 75~125HP 0.0-600.0 [sec
60.0 Lgov: 150-400HP
100.0 {480V: 500~800HP

240V: 7.5~60HP

; 30.0 Wsov,575v:
Deceleration - 1o5P

04 time Dec Time 240V: 75~125HP 0.0—600.0 [sec
90.0 480V: 150~400HP
150.0 [{480V: 500~800HP

DRV

Multi-step Acc Time 1-7  [X.XX Secs 0.0-600.0 [sec
Acceleration/
083 Deceleration Dec Time 1-7 |X.Xx secs 0.0—600.0 [sec
timel—7
Px terminal Px Define (Px: 11 XCELL
65~71 : i ' 12 [XCEL-M 0-42
configuration  [P1-P7
IN ¢ ) 13 |XCEL-H -
Multi-step
89 command delay In Check Time (1 1-5000 |ms
time
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Acc/Dec Time Setup via Multi-function Terminals — Setting Details

Code Description

BAS-70-82
Acc Time 1-7

Set multi-step acceleration timel-7.

BAS-71-83
Dec Time 1-7

Set multi-step deceleration timel-7.

IN-65~71

Px Define (P1~P7)

Choose and configure the terminals to use for multi-step Acc/Dec time
inputs

Configuration Description

11 [XCEL-L Acc/Dec command-L

12 | XCEL-M Acc/Dec command-M

13 | XCEL-H Acc/Dec command-H

)Acc/Dec commands are recognized as binary code inputs and will control the
acceleration and deceleration based on parameter values set with BAS-70—
82 and BAS-71-83.

Example: The P6 and P7 terminals are set as XCEL-L and XCEL- M
respectively, the following operatior‘;L will be available.

A BQQW
e pec

Frequency A<<0-

P& i ]
P7 | ]
Run cmd |
Acc/Dec time P7 P6

0 - -

1 - v

2 v -

3 v v

[Multi-function terminal P6, P7 configuration]

IN-89 In Check Time

Set the time for the inverter to check for other terminal block inputs. If IN-89 is
set to 100 ms and a signal is supplied to the P6 terminal, the inverter
searches for other inputs over the next 100 ms. When the time expires, the

)Acc/Dec time will be set based on the input received at P6.
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5.4 Advance Group (ADV)

5.4.1 ADV-01 Acc/Dec Pattern Configuration

A Linear Accel and Decel pattern features a linear increase (and decrease) of the output
frequency at a fixed rate. An S-curve pattern provides a smoother and more gradual increase
(and/or decrease) of output frequency. Acc/Dec slope patterns can be configured to enhance and
smooth the inverter’'s acceleration and deceleration curves. An S-curve can be set with ADV-01
(accel) and ADV-02 (decel) and slope can be adjusted using ADV-03 ~ ADV-06.

Group Code Name LCD Display Parameter Setting Setting Range  Unit
BAS (08 |Acc/Dec reference rlf]%rcrj\g T 0 |Max Freq 0-1 i
01  |Acceleration pattern |Acc Pattern 0 |Linear 1 -
02 Deceleration pattern |Dec Pattern | 1 |S-curve -
03 [>eUveAccstart o s start 140 1-100 %
gradient
ADV [p4 [>curve Accend Acc SEnd 40 1-100 %
gradient
o5 [>curveDecstart  iho. g s 4o 1-100 %
gradient
o [>-curve Decend Dec SEnd 40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code Description

ADV-03 sets the slope at the start of the acceleration curve. The set
percentage applies to 50% below the first half of the total acceleration

ADV-03 curve. When the frequency reference is set at 60 Hz and ADV-03 is set
Acc S Start to 50%, S-Curve acceleration will be applied to 0—-15 Hz. (50% below half
the reference frequency). Linear acceleration will be applied to the 15-30
Hz. section.
IADV-04 sets the slope at the end of the acceleration curve. The set
percentage applies to the second half of the total acceleration curve
ADV-04 where operating frequency is reaching the reference frequency. When
Acc S End the reference frequency is 60 Hz. and ADV-04 is set to 50%, S-Curve
acceleration will be applied to 45-60 Hz. (50% above half the reference
frequency). Linear acceleration will be applied to the 30~45 Hz. section.
Sets the slope at the start of S-curve deceleration. S-Curve
ADV-05 deceleration is applied to the portion of the deceleration curve that is
Dec S Start 50% above half the reference frequency (60-45 Hz.). Same as S-Curve
End acceleration.
Sets the slope at the end of S-curve deceleration. S-Curve
ADV-06 deceleration is applied to the portion of the deceleration curve that is
Dec S End 50% below half the reference frequency (15-0 Hz.). Same as S-Curve

start acceleration.
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Linear
S-curve
Frequency
Run cmd |
Acc. time Dec.time
«—> 4 >
Frequency
A
60Hz

- Freq. reference
45Hz

30HZ
15Hz -

- 1/2 of Freq. reference

! ‘ | ! » plime
- L » “ » »
S-curve acceleration S-curve deceleration

[Acceleration / deceleration pattern configuration]

Acceleration Deceleration
A A
60Hz 60Hz
S-curve acc.

30Hz
15Hz

S-curve acc. 30Hz
15Hz

» Time
[Acceleration / deceleration S-curve pattern configuration]

Note

The Actual Acc/Dec time during an S-curve application

The actual Acc/Dec times become greater than user defined Acc/Dec times when S-curve
Acc/Dec patterns are applied. Example: The Actual Acc/Dec time during an S-curve
application.

Actual acceleration time = DRV-03 + (DRV-03 x ADV-03/2) + (DRV-03 x ADV-04/2)
Settings: DRV-03 = 10 secs., ADV-03 = 50%, ADV-04 = 50%

Actual acceleration time = 10 + (10 x .5/2) + (10 x .5/2) = 15 secs.

Actual deceleration time = DRV-04 + (DRV-04 x ADV-05/2) + (DRV-04 x ADV-06/2).

@ Caution

Note that actual Acc/Dec times become greater than user defined Acc/Dec times (DRV-03 and
DRV-04) when S-curve Acc/Dec patterns are in use.
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5.4.2 ADV-07 Start Mode Setting

Select the start mode to use when a run command is applied with the motor in the stopped
condition. Select 0 (Acceleration Start) or 1 (DC Brake Start). Excitation current (Pre-Excite) can
also be applied by activating a digital input.

5.4.2.1 Acceleration Start
Acceleration start is the typical start mode used when starting a motor from a stopped condition. If

there are no other settings applied, the motor accelerates to the frequency reference when the run
command is applied.

Group Code Name LCD Display  Parameter Setting Setting Range  Unit

5.4.2.2 Start After DC Braking

This start mode supplies a DC voltage and current for a set amount of time to provide DC braking
before the inverter starts to accelerate the motor. Use when the motor is rotating due to its inertia.
DC braking will stop the motor allowing the motor to accelerate from a stopped condition. DC
braking can also be used when a mechanical brake connected to a motor and constant torque is
required after the release of the mechanical brake. DC Brake at start does not operate in
sensorless vector mode (DRV-09 set to 3).

Code Name LCD Display ~Parameter Setting  Setting Range Unit
07 Start mode Start Mode 1 |DC-Start [0-1 -
_ DC-Start
ADV (12 Start DC braking time rime 0.00 0.00-60.00 sec
13 DC Injection Level  |DC Inj Level |50 0—200 %
Frequency| |
Voltage
*
Run cmd |

@ Caution
The amount of DC braking required is based on the motor’s rated current. If the DC Brake

current is too high or brake time is too long, the motor may overheat or be damaged. The
maximum amount of DC current is limited to the inverter rated current.
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5.4.3 ADV-08 Stop Mode Setting

Select a stop mode to stop the inverter operation. Select from 0 (deceleration), 1 (DC Brake), 2
(Free-Run (coast)) or 4 (Power Braking).

5.4.3.1 Deceleration Stop

Deceleration stop is a typical stop mode used when stopping a motor. If there are no other settings
applied, the inverter decelerates the motor from the reference frequency down to 0 Hz and stops.

Group Code Name LCD Display Parameter Setting ~ Setting Range Unit
ADV |08 Stop mode  |Stop Mode 0 |Dec 0—-4 -
Frequency
Run cmd |

« >
Deceleration time
5.4.3.2 Stop After DC Braking

DC Braking can be applied to the motor during deceleration. The inverter stops the motor by
supplying DC power to the motor. Settings include a delay time, a brake time, a brake current level
and a brake frequency. During deceleration, when the inverter output frequency reaches the DC
braking frequency, the inverter supplies DC power to the motor and stops it.

Group Code Name LCD Display ~ Parameter Setting ~ Setting Range ~ Unit
08 Stop mode Stop Mode 1 |DC Brake 0-4 -
240V:7.5~60HP
- ) 0.00 [sg0v, 575V:
14 E))uftputt?loli:_k time ?_C Block e lohp 0.00-60.00 sec
efore braking Ime 5 00 4OV:75-125HP
YV l1gov: 150-800HP
ADV -
15  |DC braking time ~ [2CBrake 1 g4 0-60 sec
Time
16 DC braking amount E)C—Brake 50 0-200 %
evel
17 |DC braking DC-Brake g 5 0.00-60.00  |Hz
frequency Freq

DC Braking After Stop Setting Details
ADV-14 ADV-15

ADV-1
Frequendy
Voltage I |—|
Current O ¥ ADV-16

(AR 3

Run cmd |
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Code Description

Set a delay time after the inverter output turns off and before applying DC
braking. If the inertia of the load is high, or if DC braking frequency (ADV-17) is

ADV-14 , i :

DC-Block Time set too high, a fault may occur due to overcurrent conditions when f[he inverter
supplies DC voltage to the motor. To prevent overcurrent fault, adjust the delay
time before DCbraking.

ADV-15

DC-Brake Time Set the time duration for the DC voltage supplied to the motor.

Set the amount of DC braking current to apply. The parameter setting is based on
ADV-16 the rated current of themotor. The maximum value of the DC Brake current is
DC-Brake Level [limited to the inverter rated current. Maximum DC Brake Level = Inverter
rated current / Rated current of motor X 100%.

Set the frequency to start DC braking. When the inverter output frequency is
ADV-17 reached, the inverter starts DC Braking. If the dwell frequency is set lower than
DC-Brake Freq [the DC braking frequency, dwell operation will not work and DC braking will
start instead.

@ Caution

*  Note that the motor can overheat or be damaged if excessive amount of DC braking is
applied to the motor or DC braking time is set too long.

e DC braking is configured based on the motor’s rated current. To prevent overheating or
damaging motors, do not set the current value higher than the inverter’s rated current.

5.4.3.3 Free Run Stop

When the run command is removed, the inverter output turns off and the motor/load coasts to a stop.

Group Code |Name LCD Display  Parameter Setting Setting Range  Unit
ADV 08 Stop Method Stop mode 2 |Free-Run |04 -
Frequency,
voltage i

wnend [

@ Caution

Note: With high inertia loads the motor will continue to rotate. The inverter does not control the
motor during Free-Run.
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5.4.3.4 Power Braking

Power Braking is applied during deceleration when the inverter's DC voltage rises above a
specified level due to motor regenerated energy. The inverter determines the optimum
deceleration rate and will either adjust the deceleration rate or will reaccelerate the motor in order to
reduce the regenerated energy. Power braking can be used when short deceleration times are
needed without brake resistors, or when optimum deceleration is needed without causing an over
voltage fault.

Group Code Name LCD Display Parameter Setting  Setting Range  |Unit
ADV |08 Stop mode Stop Mode 4 |Power Braking [0-4 -

@ Caution

e  Toprevent overheating or damaging the motor, do not apply power braking to the loads that
require frequent deceleration.

o  Stall prevention and power braking only operate during deceleration.

e Power Braking takes priority over stall prevention. In other words, when both bit 3 of PRT-50
(stall prevention and flux braking) and ADV-08 (braking options) are set, Power Braking will
take precedence and operate.

»  Note that if deceleration time is too short or inertia of the load is too great, an overvoltage fault
may still occur.

e Note when Power Braking is used, the actual deceleration time can be longer than the pre- set
deceleration time.

5.44 ADV-09 Forward or Reverse Run Prevention

The rotation direction can be configured to prevent motors from rotating in a specific direction. Setting
ADV-09 to ‘1 Reverse Prev’ will prevent reverse rotation regardless of DRV-02 ‘Keypad Run Direction’
setting or a digital input (Rx) command.

Group Code Name LCD Display  Parameter Setting Setting Range  Unit

0 [None
Run Prevent 1 [Forward Prev [0-2 -
2 [Reverse Prev

Run prevention
options

Forward/Reverse Run Prevention Setting Details

Code Description

Choose a direction to prevent.
Settin Description
ADV-09 puon_
0 |None Run prevention not set.
Run Prevent -
1 |Forward Prev Set forward run prevention.
2 |Reverse Prev Set reverse run prevention.
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5.45 ADV-10 Power-on Run

The inverter can be set to start operating (output power to the motor) as soon as the inverter powers
up or with some delay time. See caution below. If DRV-06 is set to Keypad, Power-on Run does not
function. In AUTO mode, the inverter starts operating at power-on when the following conditions are met.

With command source set to terminal block (Fx/Rx-1 or Fx/Rx-2).
When ADV-10, Power-on Run is set to Yes with optional delay time.
and a run command remains enabled.

The inverter will start immediately upon power up. Parameter DRV-06 (command source) must be set
to 1 (Fx/Rx-1) or 2 (FXx/Rx-2) along with an active run command.

Group Code Name LCD Display Parameter Setting  Setting Range |Unit
DRV |06 Command source [Cmd Source 1,2 FX/Rx-1 or 0-5 -
Fx/Rx-2
ADV 10 Power-on Run Power-on Run 1 |Yes 0-1 -
11 Power-on Delay [Power-on Delay [0.0 0.0 - 6000.0 |sec
Input power | 1
Frequency /_ /
Run emd] I | |
ADV-10 = No ADV-10 = Yes

Power-on Run and Communications (Int 485 or other Field Bus).

With DRV-06 set to ‘3 (Int 485) or ‘4 (Field Bus) for communications, set COM-96 (PowerOn Resume) to
‘YES'. If the power input to the inverter is cut off due to a power interruption, the inverter memorizes the
run command, frequency reference, and the acc/dec time settings at the time of power interruption. With
COM-96 (PowerOn Resume) set to ‘Yes', the inverter starts operating based on these settings as soon as
the power supply resumes.

Group Code Name LCD Display |Settings Setting Range  |Unit
3 [Int 485
DRV |06 Command source |Cmd Source - -5 -
4 |Field Bus
0 |No
COM |96 Power-on resume PowerOn 0-1 -
Resume 1 Yes
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Note

»  Power on Run and Speed Search - If the speed search is not enabled, the inverter will
start its operation in a normal V/F pattern and accelerate the motor. A fault may be
triggered if the inverter starts operating while the load is still rotating. To prevent faults
with Power-on Run, enable speed search. Set CON-71, bit 4 to 1. The inverter will perform a
speed search at the beginning of the operation.

. If Power On Run is left disabled and the inverter powers up with an active run
command, it will not start. The digital input (run command) must be first deactivated, and then
reapplied to begin the inverter’s operation.

@ Caution

Use caution when operating the inverter with Power-on Run enabled as the motor will begin
rotating when the inverter starts up.
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5.4.6 ADV-20 Dwell Operation

The dwell operation is used to maintain speed (torque) at programmed frequencies during the
acceleration and deceleration process. This function is used in the application and release of the
mechanical brakes on lift-type loads (elevators). Inverter dwell operation is based on the Acc/Dec
dwell frequency (ADV-20, ADV-22) and the dwell time (ADV-21, ADV-23) set by the user. The
following points also affect dwell operation:

Acceleration Dwell Operation

When a run command is applied, acceleration continues up to the acceleration dwell frequency
(ADV-20) and constant speed is maintained for the acceleration dwell time (ADV-21, Acc Dwell
Time). After the Acc Dwell Time has passed, acceleration is carried out based on the acceleration
time and the operating speed that was originally set.

Deceleration Dwell Operation

When a stop command is applied, deceleration continues down to the deceleration dwell
frequency (ADV-22) and constant speed is maintained for the deceleration dwell time (ADV-23,
Dec Dwell Time). After the Dec Dwell Time has passed, deceleration is carried out based on the
deceleration time that was originally set, then the operation stops.

When DRV-09 (Control Mode) is set to 0 (V/F), the inverter can be used for applications requiring
the use of dwell frequencies. An example is applying and releasing mechanical brakes on lift-type
loads (elevators).

Group Code Name LCD Display g::tairr]r;eter Setting Range | Unit
. Start frequency
20 Dwell freguency during |Acc Dwell 5.00 _ Maximum Hy
acceleration Freq frequency
21 Operatlon time during A_cc Dwell 0.0 0.0-10.0 s
ADV acceleration Time
Dwell frequency during |Dec Dwell Start frequency
22 ; 5.00 — Maximum Hz
deceleration Freq frequency
23 Operatlon_ time during D_ec Dwell 0.0 0 .0-60.0 s
deceleration Time
ADV-21
Dwell acc. time ADV-23
4—'“ Dwell dec. time
P AN
Operation —ADV20  \|  ADV-22
Frequency Acc. dwell frequencyi Dec. dwell frequency
Run cmd |
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Note
Dwell operation does not function when:

e Dwell operation time is set to 0 sec.
o Re-acceleration is attempted from stop or from a deceleration. Only the first
acceleration dwell operation is valid through the complete process.

Frequency Changes in
frequency reference
Accdwell | /) NG,
frequency

«— > Acc. dwell time

Rnemd | IS

[Acceleration dwell operation]

Deceleration dwell operation is carried out only when a stop command is issued, and the
decelerating frequency passes through the dwell frequency. Dwell is not performed during a
deceleration based on a frequency (speed reference) change. This is not considered a
deceleration based on a stop operation.

Frequency

Dec. dwell time

Changes in Dec. dwel! time

' frequency reference !

Dec.dwell [---------- """""""" :
frequency

Run cmd -

[Deceleration dwell operation]

@ Caution

When a dwell operation is carried out for lift - type loads with mechanical brakes, motors can
be damaged, or their life cycle reduced due to higher currents in the motor during the time the
mechanical brake is applied.

5.4.7 ADV-24 Frequency Limits - Upper/Lower Limit Frequency

Group Code |[Name LCD Display Parameter Setting Setting Range Unit
24 Frequency limit Freq Limit 0 |No 0-1 -
Frequency lower I 0.0—maximum
ADV 25 limit value Freq Limit Lo 0.50 frequency Hz
6 I_:rgquency upper Freq Limit Hi Maximum min—max
limit value frequency frequency Hz

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code Description

ADV-24 When setto “1 (Yes_)’ frequency limits can be app!iepl to the output of the

Freq Limit inverter. Frequencies can be set above the lower limit frequency (ADV-25) and
below the upper limit frequency (ADV-26). Operation is within the specified range.

ADV-25 Set the lower and upper limits of the output frequency. Speed unit parameters are

Freq Limit Lo expressed in Hz or rpm based on DRV-21 setting except for the base frequency

ADV-26 (MOT-02). The Base Frequency (MOT-02) remains the output frequency at motor

Freq Limit Hi rated voltage.
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— without upper / lower limits

Frequency

Max. Frequency

Upper limit}---—-- - /

Lower limit

| 10V V1 (voltage input)
0 ' 20mA 12 (current input)

Q@ Caution

WhenADV-24 (Freq Limit) is set to ‘Yes,’ the frequency set at ADV-25 (Freq Limit Lo) is the
minimum frequency (Low Freq). If ADV-24 (Freq Limit) is set to ‘No,’ the frequency set at
DRV-19 (Start Freq) becomes the minimum frequency.

e WhenADV-24 (Freq Limit) is set to ‘Yes,  the frequency set at ADV-26 (Freq Limit Hi) is the
maximum frequency (High Freq). If ADV-24 (Freq Limit) is set to ‘No,’ the frequency set at
DRV-20 (Max Freq) becomes the maximum frequency.

5.4.8 ADV-27 Frequency Jump

Use jump frequencies to avoid mechanical resonance frequencies. Jump through up to three
frequency bands during acceleration and deceleration. Reference frequencies cannot be set
within the pre-set jump frequency band.

When the reference frequency is increased it will be maintained at the lower limit of a jump
frequency band. As the reference frequency continues to increase and exceeds the range of a
jump frequency band, it will jump to the upper limit of the jump frequency band. Decreasing
reference frequencies operate in the same it will manner, jumping from upper limit to lower limit.
Jump frequencies apply to all reference frequency sources (voltage, current, RS-485
communication, keypad setting).

' . Parameter ...
Group Code Name LCD Display Setting Setting Range
27 Frequency jump [Jump Fre 0 No 0-1 -
q y jJump p Freq 1 Ves
bg Jump frequency JumpLol  [10.00 0.00—-Jump frequency Hy
lower limitl upper limit 1
ADV Jump frequenc Jump frequency lower
29 b req Y Jump Hi 1 limit 1-Maximum
upper limitl 15.00 " Hz
reguency
30 Jump f_requency JumpLo2  [20.00 0.00—Jymp frequency Hy
lower limit 2 upper limit 2
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Jump frequenc Jump frequency lower
31 pIrequency  yump Hi2  25.00 limit 2—Maximum Hz
upper limit 2 ’
requency
32 Jump f_requency Jump Lo3  [30.00 0.00—Jyrr_]p frequency Hy
lower limit 3 upper limit 3
Jump frequenc Jump frequency lower
33 P ITEQUENCY  jump Hi3  [35.00 limit 3-Maximum Hz
upper limit 3 ¢
requency
Frequency
ADV-33 -
A3
ADV-
ADV29
ADV-28 10V Vi(voltage input)
0 '20mA  I(current input)
Run cmd
when the frequency reference decreases
when the frequency reference increases

5.49 ADV-41 Brake Control

This feature controls the On/Off operation of the load’s electro-mechanical braking system.

. Parameter .
Code Name LCD Display Setting Setting Range
DRV |09 Control mode Control Mode | 0 |V/F - -
41 Brake open current BR RIs Curr |50.0 0.0-180% %
42 t?::e opendelay |ppRisply  |1.00 0.0-10.0 sec
a4 Brake open forward BR RIs Fwd 1.00 0-Maximum Hz
frequency Fr frequency
ADV 45 Brake open reverse | oo o posEr 1,00 0-Maximum |
frequency frequency
46 t?::e closedelay  |ppEngDly  |1.00 0.00-10.00  |sec
47 Brake close frequency | BR Eng Fr 2.00 0-Maximum Hz
frequency
Multi-function
31~35 ~ Relay 1
ouT Relay1~Relay5 35 |BR Control |- ;
Multi-function output '
36 . Q1 Define
Q1 item

Activate Brake Control by setting one of OUT-31~0OUT-36 to ‘42, BR Control’. When brake control is activated, DC
braking (ADV-12) and Dwell operation (ADV-20~23) do not operate.
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Brake release sequence: When a run command is applied, the inverter accelerates up to brake
release frequency (ADV-44 Forward or ADV-45 Reverse). After reaching the brake release
frequency, when the motor current reaches brake release current (ADV-41 BR RlIs Curr), the
output (OUT-31~35 or OUT-36) set to 35 (BR Control) sends a release signal. Once the signal
has been sent, acceleration will begin after maintaining the frequency for the brake release delay
time (ADV-42 BR RIs Dly).

If the output current is less than the release current (ADV-41 BR RIs Curr) for longer than the
brake release delay time (ADV-42 BR RIs Dly), an Ext-Brake fault occurs.

Brake engage sequence: When a stop command is applied, the motor decelerates. When the
output frequency reaches brake engage frequency (ADV-47 BR Eng Fr), the motor stops
deceleration and the output (OUT-31~35 or OUT-36) set to 35 (BR Control) sends a brake engage
signal. Frequency is maintained for the brake engage delay time (ADV-46 BR Eng Dly) and will
become 0 afterwards. If Stop Mode (ADV-08) is set to 1 (DC brake), inverter output is blocked
after DC braking. For DC injection braking, refer to section 5.4.3.2 Stop After DC Braking on page
141.

_ADV-44, 45

Output frequency
Output current
Motor speed .
Brake output . .
Run cmd - s
L o Brake release |
Brake engagement Brake engagement
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5.4.10 ADV-50 Energy Saving Operation

5.4.10.1 Manual Energy Saving Operation

If the inverter output current is lower than the current which is set at MOT-05 (Motor Rated Curr), the
output voltage is reduced by the percentage set in ADV-51 (Energy Save). The voltage before the
energy saving operation starts will become the base value of the percentage. Manual energy saving
operation does not operate during acceleration and deceleration.

Code Name LCD Display  Parameter Setting  Setting Range  Unit
50 Energ)_/ saving E-Save Mode 1 Manual - -
operation
ADV Energy savin
51 Ievelgy 9 Energy Save |0 0-30 %

Current

|
1

<Manual Energy Saving Operation>

Voltage output

5.4.10.2 Automatic Energy Saving Operation

The inverter calculates the optimal energy saving point for the time set in ADV-52. The energy saving

point is based on the rated current and the output power of the motor. The energy saving operation is

effective for normal duty operations. It does operate when the load level is more than 80% of the rated
motor current.

Group Code LCD Display ~ Parameter Setting ~ Setting Range | Unit
50 |EMeraysaving e saveMode | 2 |Auto . .
operation
o= Energy savin
52 ordy saving e save Det T [20.0 0.0-100.0 sec
point search time
® Caution

The inverter will exit the energy saving mode when the reference frequency is changed or
during acceleration and deceleration. The actual Acc/Dec time may take longer than the set
Acc/Dec time due to the time required to return to normal operation.
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5.4.11 ADV-64 Cooling Fan Control

This function controls the operation of the inverter’'s heat-sink cooling fan. It is used in situations
with frequent starting and stopping, or noise free environment is required. The correct use of
cooling fan control can extend the life of the cooling fan.

Parameter Setting
Setting Range

‘ Unit
ADV |64 Cooling fan control |FAN Control 0 |During Run |0-2 -

Group Code Name LCD Display

Cooling Fan Control Detail Settings

Code Description

Settings Description
Cooling fan runs when the inverter is running. The cooling fan
. stops when the inverter stops. If the inverter heat sink
0 | During Run e . .
ADV-64 temperature is higher than a set value, the cooling fan will
E E: trol operate regardless of the inverter’s operation status.
an Lontro Cooling fan runs continuously when power is supplied to the
1 | Always On | .
inverter.
Tem With power connected and the start command on, the cooling
2 P fan will not operate unless the temperature in the heat sink
Control
reaches a set temperature.
Note

Regardless of setting ADV-64 to 0 (During Run), if the heat sink temperature reaches a set
level, the cooling fan may run as a protection function.

Inverters 150HP and larger have an internal cooling fan which operates in conjunction with the
heat sink fans.
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5.4.12 ADV-74 Press Regeneration Prevention

Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. When motor regeneration occurs during a press operation, motor operation
speed automatically increases to avoid the regeneration zone.

Parameter
Setting

Group Code Name LCD Display

Setting Range Unit

Select press

74 regeneration RegenAvd Sel 0 No |0-1 -
prevention for press
Press regeneration RegenAvd 350V 230V: 300-400V
75 prevention operation Level 700V 460V: 600-800V |V
voltage level 870V 575V: 800-980V
ADV Press regeneration
76  |Prevention CompFreq 1.00(Hz)  |0.00- 10.00Hz |Hz

compensation Limit
frequency limit
Press regeneration RegenAvd

77 ; : : 50.0(%) 0 .0-100.0% %
prevention P gain Pgain

78 Press r(_agenera_tlon RegenAvd 500(ms) 20-30000ms ms
prevention | gain Igain

Press Regeneration Prevention Setting Details

Code Description

Frequent regeneration voltage from a press load during constant speed motor operation may
ADV-74 force excessive work on the brake unit which may damage or shorten the brake life. To
RegenAvd Sel |prevent this situation, select ADV-74 (RegenAvd Sel) to control DC bus voltage and disable
the brake unit operation.
ADV-75
RegenAvd Set the DC bus voltage level to activate Regen Avoidance.
Level
ADV-76
CompFreq Set a frequency limit above operating frequency during Regen Avoidance.
Limit
Set the P gain and | gain in the DC bus voltage suppressor Pl controller while in Regen
Avoidance.
A
____________________________________ .....ADV-75
ADV-77 i i : ; Regeneration prevention level
RegenAvd E E E
Pgain : : : :
DC voltage(Vdc) ; i i i
ADV-78 : : ; 5
RegenAvd : : ! i ADV-76 Compensation freq. limit
Igain H Lo
Output frequency(Hz) : “'\.‘1\\
R Regeneration prevention On
Note

Press regeneration prevention only operates during constant speed motor operation. It does
not operate during accelerations or decelerations. When regeneration prevention is activated,
output frequency may change within the range set at ADV-76 (CompFreq Limit).
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5.5 Control Group (CON)

5.5.1 CON-04 Carrier Frequency Settings

Group Code Name LCD Display Parameter Setting Setting Range

CON

50 PAOV:7.5~25HP 0-15.0
~ W80V 7.5~40HP Fviiee
(kHz)
23 |575V: 7.5~30HP
240V: 30~40HP )
30 Li8ov: s0~75HP 1.0-100
(kHz)
23 [575V: 40~75HP
. , P40V: 50~60HP
04  (Carrier Frequency (Carrier Freq | 30 [ 0= o= 1.0~7.0
' (kH
23 [575V: 100~125HP (kHz)
1.0~5.0
40V: 75~125HP
2.0 (kHz)

480V: 150~500HP

. 1.0~4.0
1.5 @480V: 650-800HP (kHz)
05  ISwitching Mode  |PWM* Mode |——vormal PWM 0-1

1 |Low Leakage PWM

*PWM: Pulse width modulation

Operational N

oise Setting Details

Code Description

CON-

Carrier Freq

Power transistors (IGBT) at the output of the inverter generate and supply a
high frequency switching voltage to the motor. This switching speed is
referred to as the carrier frequency. Adjustment of the carrier frequency
affects motor operating noise. A higher carrier frequency reduces
operational noise. A lower carrier frequency increases operational noise.

04

CON-05 Carrier frequency
PWM Mode Iltem 1.0kHz 15kHz
Low Leakage PWM Normal PWM

Motor noise 1 !
Heat generation ! 1
Noise
generation l !
Leakage current ! 1

The heat loss and leakage current from the inverter can be reduced by
changing the load rate option at CON-05 (PWM Mode). Selecting 1 (Low
Leakage PWM) reduces heat loss and leakage current, compared to when
0 (Normal PWM) is selected. However, it increases the motor noise. Low
leakage PWM uses 2 phase PWM modulation mode, which helps minimize
degradation and reduces switching loss by approximately 30%.

Note

Carrier Frequency at Factory Default Settings:

H2 Series Inverter Derating Standard (Derating): The overload rate represents an acceptable
load amount that exceeds rated load and is expressed as a ratio based on the rated load
and the duration. The normal duty overload capacity on the H2 series inverter is 120%/1 min.
The current rating differs from the load rating as it also has an ambient temperature limit. For
derating specifications refer to 13.6 Continuous Rated Current Derating on page 379.
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Parameter Descriptions

5.5.2 CON-13 Anti-hunting Regulation (Resonance Prevention)

This function is used to prevent the hunting of a V/F controlled fan or motor caused by current
distortion or oscillations due to mechanical resonance or other reasons.

LCD Display

Parameter Setting Range

CON

13

Enable or disable
anti- hunting
regulation
(resonance
prevention)

AHR Sel

Setting

1 Yes

14

Anti-hunting
regulation P- Gain

AHR P-Gain

1000 0-32767 -

15

Anti-hunting
regulation start
frequency

AHR Low Freq

0.5 0—-AHR High Freq Hz

16

Anti-hunting
regulation end
frequency

AHR High Freq

400.00 AHR Low Freq—400.00 [Hz

17

Anti-hunting
regulation
compensation

AHR Limit

\voltage limit

2 0-20 %

Anti-hunting Regulation Setting Details

Code

CON-13 AHR Sel

Description

Selects the Anti-hunting regulator operation.

Settin Function
0 |No Disable anti-hunting regulation.
1 [Yes Enable anti-hunting regulation.

CON-14 AHR P-Gain

Increasing AHR proportional gain improves responsiveness of the
anti-hunting regulation. However, current oscillation may result if AHR
proportional gain is set too high.

CON-15 AHR Low Freq
CON-16 AHR High Freq

Sets the lower limit frequency (CON-15) and the maxim limit
frequency (CON-16) for anti-hunting regulation.
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5.5.3 CON-70 Speed Search Operation

Speed Search is used to start the inverter while the motor/load are already spinning (idling).
Speed Search synchronizes the inverter output (voltage and frequency) to that of the spinning
motor. This is accomplished by ramping up the output voltage then ramping down the output
frequency. Speed Search estimates the motor rotation speed based on the inverter output current;
therefore, it may not match the exact speed. Speed Search can prevent faults that occur when
starting the inverter while the motor/load are spinning.

There are three modes of Speed Search (Flying Start-1, Flying Start-2 and Flying Start-3 (PM)).
The main difference between -1 and -2 is that Flying Start-2 can detect direction of motor rotation.
Flying Start-3 is for PM Motors. Refer to 7.2 PM (Permanent-Magnet) Motors on pg. 246). There
are also four conditional settings of Speed Search. These include during accelerating (normal)
starting, starting after a fault reset, starting after a power interruption, and auto starting with the
initial application of power to the inverter.

. . Setting .
Group Code Name LCD Display  Parameter Setting Rande Unit
70  |Speedsearchmode |qq \104e 0 |Flying Start-1 |- -
selection
0000
71 Speed.search . Speed 0000-1111 | bit
operation selection | Search —
Speed search SS Sup- 90 |7.5-125HP ) o
CON 2 reference current Current 80 |150-800HP 80-200 &
73 |Speedsearch SSP-Gain  |100 0-9999 |-
proportional gain
74 | Speed search SSI-Gain  |200 0-9999 |-
integral gain
75  |Qutputblocktime om0 Time|1.0 0-60 sec
before speed search
31-35 Multl-functlon relay 1 Relay 1
item Speed
ouT . - 19 0-43 -
Multi-function output , Search
36 1 item Q1 Define
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Speed Search Operation Setting Details

Code ‘Description

Select a speed search type.

Setting Function
0 | Flying The speed search is carried out as it controls the inverter
Start-1 output current during idling below the CON-72 (SS Sup-

Current) parameter setting. Use when the direction of the
idling motor and the direction of operation command at
restart are the same. A stable speed search function can
be performed at about 10 Hz or lower. However, if the
direction of the idling motor and the direction of the start
command at restart are different, the speed search does

CON-70 not produce a satisfactory result. The direction of the
SS Mode idling motor cannot be established.

1 | Flying The speed search is carried out as it Pl controls the ripple

Start-2 current which is generated by the counter electromotive

force during no-load rotation. The counter electromotive
force is proportional to the idle speed. This mode
establishes the direction of the idling motor
(forward/reverse) and the speed search function is stable
regardless of the direction of the idling motor and direction
of the start command. However, because the ripple
current is used, the frequency is not determined
accurately at low speeds (about 10-15 Hz). Re-
acceleration may start from zero speed.

Type and Functions of Speed Search Setting
Setting Function

Bit3 | Bit2 | Bit1 | Bit0

~ | Speed  search for  general

acceleration

v Initialization after a fault
v Restart after instantaneous power
interruption
v Starting with power-on
LCD bit representation in parameter view. When the top segment is black, bit is
set to "ON".
ltem Bit Status (On) Bit Status (Off)
1
CON-71 LCD Display
Speed Search

Speed search can be selected to operate among the following 4 conditions.

Speed search for general acceleration: If bit O is set to 1 (enabled), speed
search is enabled for normal accelerating starts with rotating motor/load. The
speed search function prevents faults when starting the inverter with rotating
motor/load.

Initialization after a fault: If Bit 1 is set to 1 (enabled) and PRT-08 (RST
Restart) is set to 1 (Yes), after a fault reset, speed search accelerates the
motor to the operating frequency used before the fault.

Automatic restart after reset of a fault: If bit 2 is set to 1, and if a low voltage
trip occurs due to a power interruption but the power is restored before the
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Code ‘Description

internal power shuts down, the speed search operation accelerates the motor
back to its frequency reference before the low voltage trip.

If the current increases above the value set at CON-72, the voltage stops
increasing and the frequency decreases (t1 zone). If the current decreases
below the value set at CON-72, the voltage increases again and the frequency
stops decelerating (2 zone). When the normal frequency and voltage are
resumed, speed search accelerates the motor back to its operating frequency
prior to the fault.

Power input
S~—
Frequency
1t
Voltage I

Current

Multi-function . :
output or relay i i

Starting with power-on: Set bit 3 to 1 (enabled) and ADV-10 (Power-on Run)
to 1 (Yes). If inverter input power is applied and the run command is active
(on), speed search accelerates the motor up to the frequency reference.
During Flying Start-1 (CON-70 set to 0), the amount of current is controlled.
The percentage is based on the motor’s rated current. If CON-70 (SS mode) is
set to 1 (Flying Start-2), this parameter is not visible.

The P/I gain of the speed search controller can be adjusted. If CON-70 (SS
Mode) is set to 1 (Flying Start-2), different factory defaults are used based on
motor capacity defined in MOT-01 (Motor Capacity).

CON-72
SS Sup-Current

CON-73 SS P-Gain
CON-74 SS I-Gain

CON-75 CON-75 (SS Block Time) prevents overvoltage faults due to counter
SS Block Time electromotive force (emf).
Note

If operated within the rated output, the inverter is designed to withstand instantaneous power
interruptions within 8 ms and maintain normal operation. The DC voltage inside the inverter
may vary depending on the output load. If the power interruption time is longer than 8 ms, a
low voltage trip may occur.

Q@ Caution

Select the normal acceleration speed search for proper operation during free-run. If the speed
search function is not set, an overcurrent trip or overload trip may occur.
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5.5.4 CON-77 Kinetic Energy Buffering Operation

When the input power is disconnected, the inverter's DC bus voltage decreases, and a low
voltage trip occurs blocking the output. Kinetic energy buffering operation can be used to
decelerate the motor safely under these conditions. The inverter uses regenerative energy from
the motor during the power outage to maintain the DC bus voltage. This extends the time for a low
voltage trip to occur. For the KEB feature to operate properly, parameter MOT-10 (input voltage)
must be set correctly.

Group Code Name LCD Display g::ﬁlmeter Setting Range
Kinetic energy 0 |No -
7 buffering selection KEB Select 1 |Yes 0~1 )
Kinetic energy 1259 5%5032;58"?;/:
. ~ o]
78 buffering start level KEB StartLev |45 ?128\1800% 110.0~140.0 |%
130.0 [ 575V
Kinetic energy 1900 5%5032;58"?;/:
. 79~ (")
79 buffering stop level KEB Stop Lev |55 ‘1128Y800HP Cn-78~145.0 |%
135.0 [ 575V
240V:
300 |L:5-40HP
; : 480V:
go |Energy buffering Slip |\ e5 gjiy Gain 7.5-800HP | 0-20000 ]
gain 100 | 240V:
50~125HP
25 [575V
240V:
CON 1000 L7:5-40HP
480V:
. buffering P 7.5~800HP
nergy buffering . 240V: N
81 gain KEB P Gain 1800 | =0 4o5Hp 0~20000 -
575V
8000 | 7 5_50HP)
575V
1500 1 60~125HP)
240V:
7.5~40HP
500 IZ80v:
82 Energy buffering | gain | KEB | Gain 7.5~800HP 1~20000 -
240V:
200 |50~125HP
575V: Al
100|240V, 480V:
; = |7.5~125HP
g3 | Cnergy buffering KEB Acc Time [ 55,5 |460V: 0.0~600.0(s) |-
acceleration time 0 1 450~800HP
5.0 |575VAll
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Kinetic Energy Buffering Operation Setting Details

Code ‘Description

160

Select the kinetic energy buffering operation when the input power is
disconnected. When KEB Select is selected, it controls the inverter's
output frequency and charges the DC bus with regenerative energy from
the motor.

Setting Function
CON-77 General deceleration is carried out until a low voltage trip
KEB Select 0 | None occurs.
Inverter operation charges the DC bus with regenerated
energy. When the input power is restored, the inverter
1 Yes | changes to normal operation from the KEB operation.
The acceleration time set in CON-83 (KEB Acc Time) is
applied when restoring to normal operation.
CON-.78 Sets the start and stop points of the kinetic energy buffering operation.
KEB Start Lev, The set values must be based on the low voltage trip level as 100% and
CON-79 the stop level (CON-79) must be set higher than the start level (CON-
KEB Stop Lev 78).
CON-80 The slip gain is for preventing a low voltage trip when the kinetic energy
KEB Slip Gain buffering operation starts.
The controller P Gain is for maintaining the voltage of the DC power
CON-81 . . o . :
KEB P Gain secpon during the kinetic energy bL_Jfferlng op_eratlon. Increase thg
setting value when a low voltage trip occurs right after a power failure.
The controller | Gain is for maintaining the voltage of the DC power
CON-82 section during the kinetic energy buffering operation. Sets the gain value
KEB | Gain to maintain the frequency during the kinetic energy buffering operation
until the inverter stops.
CON-.83 Sets the acceleration time of the operating frequency when the inverter
KEB Acc Time returns to normal operation from KEB mode.
O Caution

+  Depending on the duration of Instantaneous power interruptions and the amount of load
inertia, a low voltage trip may occur even during a kinetic energy buffering operation.

« If alow voltage trip occurs after a power interruption, it indicates the load inertia and
level are high. In such cases, the KEB functions can perform better by increasing the
KEB P Gain and the KEB Slip Gain.

«  Motors may vibrate during kinetic energy buffering operation for some loads. Better
performance can be achieved by increasing the P Gain and/or decreasing the | Gain.
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5.6 Input Group (IN)

5.6.1 Analog Inputs

Refer to 5.1.4 DRV-07 Frequency Reference Source on page 107 for parameters related to the
analog inputs.

Terminal \ Range Parameters \ Section
V1 0-10V IN-05~IN-11 5.1.4.3
V1 0- (-10)V IN-12~IN-15 5.1.4.3.2
12 4-20mA IN-50~IN-56 5.1.4.4
12(V2) 0-10V IN-35~IN-40 5.14.4.2
Tl Pulsed 32kHz | IN-91~IN-98 5.1.4.5
S+,S- RS-485 COM-01~COM-04 | 5.1.4.6

5.6.2 IN-60 Safe Operation Mode

This safety feature is used as a Run Enable/Disable input. When a digital input is set to 15 (Run
Enable), the inverter will only operate when the input is closed (Enabled). The input must be
closed to recognize other digital input functions. This feature is useful for interlocking operation
with other equipment.

A stop mode can be selected (IN-61, Run Dis Stop) when the Run Enable input is opened during
operation. Selections include coasting to stop, Quick Stop and Quick Stop Resume. The
deceleration time (IN-62, Q-Stop Time) can be set for the Quick Stop functions.

Setting
Range

LCD Display

Parameter Setting

6o | Safe operation Run EnMode | 1 |DIDependent |- ]
selection
Safe operation sto 0| Free-Run —
IN 61 o P P |Run Dis Stop | 1 |Q-Stop 0-2
2 | Q-Stop Resume
g2 | Safe operation Q-Stop Time | 5.0 0.0-600.0 |sec
deceleration time
Px terminal Px Define
IN 65~71 configuration (Px: P1~P7) 15 |RUN Enable 0-42 -
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Safe Operation Mode Setting Details

Code Description

IN-65~71 Set one of the multi-function (digital) input terminals to 15 (RUN Enable)
Px Define to operate in safe operation mode.
Setting Function

Enables safe operation mode. Input must be
closed (Enabled) to operate.
Operation is in combination with the status of
Run command (Fx input).
Decelerates the motor based on the deceleration time (Q-Stop Time) set
in IN-62. If the Enable input is re-applied during deceleration and the run
command is maintained, the inverter will resume normal operation.
Setting Function

Blocks the inverter output when the multi-function

0 | Free Run A
terminal is off.

The deceleration time (Q-Stop Time) used in safe
operation mode. It stops after deceleration and
then the operation can resume only when the
operation command is entered again. The
operation will not begin if only the multi-function
terminal is on.
The inverter decelerates to the deceleration time
(Q-Stop Time) in safe operation mode. It stops
after deceleration. Then if the multifunction
terminal is on, the operation resumes as soon as
the operation command is entered again.
IN-62 Sets the deceleration time when IN-61 (Run Dis Stop) is set to 1 (Q-
Q-Stop Time Stop) or 2 (Q-Stop Resume).

IN-60 0 | Always Enable
Run En Mode

1 DI Dependent

IN-61
Run Dis Stop 1 | Q-Stop

Q-Stop
Resume

Q-Stop Function

When IN-60 (Run En Mode) is set to 1 (DI Dependent) and IN-61 is set to 1 (Q-Stop), if the Run
Enable input is opened during operation, the inverter will decelerate to a stop based on the time
set in IN-62, Q-Stop Time. To re-start, the Enable input must be re-applied and the Run command
(FX) must be removed then re-applied.

Q-Stop Resume Function

When IN-60 (Run En Mode) is set to 1 (DI Dependent) and IN-61 is set to 2 (Q-Stop Resume), this
allows operation (Start/Stop) of the inverter based on the Run Enable input. If the Run Enable is
opened during operation and the Run command (Fx) is maintained, closure of the Run Enable input
will allow the inverter to operate (resume operation).

In.61 In.61 In.61 —

O(Free - Run) 1(Q-Stop)  2(Q-Stop Resume)
Frequency ; :
Px(RUN Enable) | | | i
Run cmd (FX) | |
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5.6.3 Digital Inputs

Parameter Descriptions

The digital input terminals (P1 ~ P7) can be set to a variety of functions. The following table
shows the default settings of parameters IN-65 ~ IN-71.

Code Name LCD Display Setting
IN-65 | P1 terminal configuration | P1 Define 1| Fx

IN-66 | P2 terminal configuration | P2 Define 2 | RX

IN-67 | P3 terminal configuration | P3 Define 5 | BX
IN-68 | P4 terminal configuration | P4 Define 3 | RST
IN-69 | P5 terminal configuration | P5 Define 7 | Speed-L
IN-70 | P6 terminal configuration | P6 Define 8 | Speed-M
IN-71 | P7 terminal configuration | P7 Define 9 | Speed-H
IN-72* | P8 terminal configuration | P8 Define 0 | None
IN-73* | P9 terminal configuration | P9 Define 0 | None

* IN-72 and IN-73 are shown when the Extended IO Card is installed.

The following table lists the various functions that can be assigned to the digital input

terminals.
Setting Description Setting ‘ Description
0 | None Not assigned 22 | UID Clear Clear the saved U/D speed
1 | Ex Forward Start/Run 23 | Analog Hold Hold the analog input speed reference
2 | Rx Reverse Start/Run 24 | |-Term Clear Clear the accumulated [-Gains
3 | RST Reset 25 | PID Openloop Switch to V/Hz mode.
4 | External Trip | External Trip 26 | PID Gain2 Switch to PID Gain2 setting
5 | BX Disable Output 27 | PID Ref Change Switch PID reference
6 | JOG Jog Operation 28 | Pre Excite Apply DC to motor at start
7 | Speed-L Fixed Speed - Low 29 | TimerIn Activate timer for relay output
8 | Speed-M Fixed Speed - Medium 31 | dis Aux Ref Disable the Auxiliary speed reference
9 | Speed-H Fixed Speed - High 32 | EWD JOG Start at forward jog speed
11 | XCEL-L Multi-Step Accel/Decel - Low 33 | REV.JOG Start at reverse jog speed
12 | XCEL-M Multi-Step Accel/Decel - Medium 34 | Fire Mode Activate Fire Mode
13 | XCEL-H Multi-Step Accel/Decel - High 35 | Time Event En Activate Time Event schedule
14 | XCEL Stop Disable XCEL Steps 36 | Pre Heat Apply DC to motor while stopped
15 | RUN Enable | Run enable/disable 37 | Damper Open Detect Open Damper state
16 | 3-Wire 3 wire control 38 | Pump Clean Perform Pump Clean operation
17 | 2nd Source Switch to 2nd control and frequency 39 | Sleep Wake Chg Use 2nd Sleep/Wake settings
reference sources
18 | Exchange Switch inverter output to line 40 | PID Step Ref L Step reference (Low) for Pl Control
19 | Up Increase speed 41 | PID Step Ref M Step reference (Medium) for Pl Control
20 | Down Decrease Speed 42 | PID Step RefH Step reference (High) for PI Control
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5.6.4 Digital Input Descriptions

5.6.4.1 Fx, Rx (Forward, Reverse) Command Input

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
_ Px terminal setting [Px Define 1 |Fx
IN 65-71 options (Px: P1-P7) 2 [Rx 0-43

Assign a terminal for forward ‘1 (Fx)’ operation. Assign a terminal for reverse ‘2 (Rx)’ operation. Refer
to 5.1.3.2 Terminal Block as a Command Source (Fwd/Rev Run) on page 105 for additional details.

5.6.4.2 RST, Reset command input

After a fault, the inverter can be reset with a digital input set to ‘3, (RST) and activate the terminal
to reset the trip. A fault can also be reset by pressing the OFF button on the LCD.

Name LCD Display ~ Parameter Setting ~ Setting range  Unit

Group Code

5.6.4.3 External Trip

Set one of the multi-function (digital) input terminals P1~P7 (IN-65 ~ IN-71) to ‘4 (External Trip)'.
When activated, the inverter trips and blocks the output. The input terminals can be set
independently as NO or NC with IN-87 to activate the trip when closed or when opened.

LCD Display Parameter Setting  Setting range |Unit

Code Name

-4 [Pxterminal setting [Px Define A I
65~71 options (Px: P1-P7) 4 [External Trip (0-42
N 7 Multi-function input |DI NC/NO e e o e e e 9 0000 0000
contact selection Sel 11111 1111 bit

External Trip Signal Setting Details

Code Description

to activate.

Select terminal input contact types (NO or NC) for each input terminal.
Type A designates a normally open (NO) contact input, close to
activate. Type B designates a normally closed (NC) contact input, open

LCD bit representation in parameter view. When the bottom segment is

black, bit is set to "OFF" (normally open).

IN-87
Type A Type B
DI NC/NO Sel Type (NO) (NC)
LCD 1
Display 0
P9 P8 P7 P6 | P5 | [ pa ] P3 [ P2 [ P1 | |
1 1 1 1 1 1 1 1 1 Type B
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External Trip A terminal On []

External Trip B terminal On [l

Frequency / /

P6(A) =
P7(B )
Run cmd

[External Trip]
5.6.4.4 BX, Output Block

Set one of the digital input terminals (P1 ~ P7) to ‘5 (BX)'. When activated, the inverter output is
blocked, and operation stops. The LCD displays ‘BX”. The “HAND” button is also disabled. The
BXinputis not a latched fault. When the digital input is deactivated, operation resumes.

Unit

Output Block by Multi-function Terminal Setting Details

Code ‘Description

When the operation of the digital input terminal is set to ‘5 (BX) and is activated
during operation, the inverter blocks the output and ‘BX' is displayed on the
IN-65~71 |keypad display. While ‘BX’ is displayed on the keypad screen, the inverter’s

Px Define |operation information including the operation frequency and current at the time of
the BX signal can be viewed but is not recorded in the TRP group (fault history).
The inverter resumes operation when the BX terminal deactivated with the run
command still applied.

5.6.4.5 JOG operation

The jog operation allows for temporary control of the inverter. There are two was to apply a jog
and start command using the digital input terminals.

« Jog-1 using a digital input terminal set to JOG along with a start command (Fx or Rx).
« Jog-2 using a single digital input set to FWD JOG or REV JOG.

5.6.4.5.1 Jog Operation 1-Forward Jog by Multi-function Terminal

The jog operation is available in the forward (or reverse) direction, using two input terminals (Fx
and JOG). The table below lists parameter settings for a forward jog operation with a separate
Run (Fx) command.
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Group Code Name LCD Display g:trﬁ\rrlgeter gz:'gg
JOG 0.50-
1" Jog frequency 10.00 Maximum Hz
Frequency frequency
DRV |4, |Jog operation JOG Acc Time [20.00 0.00-600.00 |sec
acceleration time
13 |Jog operation JOG Dec Time [30.00 0.00-600.00 |sec
deceleration time
Px terminal Px Define
I 65~-71 configuration (Px: P1-P7) 6 |JOG 0-42 )

Forward Jog Description Details

Code Description
Select ‘6 (JOG) function from IN-65 ~ 71 for one of the inputs.

o——) P1] 1670
PR
IN-65—71 Px Define O—® P5 | 6(JOG)

N

[Terminal settings for jog operation]

DRV-11 .

JOG Frequency Set the operation frequency.
DRV-12 .

B faa e Set the acceleration speed.

DRV-13 ;

[OE e e Set the deceleration speed.

If a signal is applied to the jog terminal while running (FX applied), the operating frequency changes to
the jog frequency.

DRV-13 DRV-03 DRV-12 DRV-04
: : ! : : ‘' DRV-11 :
Frequency | | T prvgr ¢ ¢  Frequency —/ \'—
P5 | i P5 | ! §
(JOG) | | | (JOG) | | ]
Run cmd Run cmd
(FX) | (FX) |
Operation frequency > Jog frequency Operation frequency < Jog frequency
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5.6.4.5.2 Jog Operation 2-Fwd/Rev Jog by Multi-function Terminal

A terminal that is set for ‘32 (FWD JOG)’ or 33 (REV JOG) also starts the inverter. The table
below lists parameter settings for a forward (or reverse) jog operation. A separate Run (Fx)
command is not required.

Group Code Name LCD Display ::{rtianrgeter Setting Range
0.50-Maximum
11 Jog frequency JOG Frequency 10.00 frequency Hz
DRV |12 |Jogoperation i nnaccTime  [20.00 0.00-600.00  |[sec
acceleration time
13 |Operation 1,55 hecTime  [30.00 0.00-600.00  |sec
deceleration time
Px terminal Px Define 32 |FWD JOG
IN= 185711 onfiguration | (Px: P1~P7) 33 [REVJOG |0+ -

NOTE: The priorities for speed reference inputs and associated Acc/Dec times via digital inputs
are as follows:

Dwell overrides Jog overrides Up/Down overrides Fixed Speed inputs overrides Frq setting. If a different
operation command is entered during a jog operation (other than dwell), it is ignored, and the
operation maintains the jog frequency.

DRV-12 DRV-1 |3 DRV-12

«—>_ DRV-11__+—* < DRV-11
Frequend/ '

| i DRV-12 DRV-13
REV Jog : | .
FWD Jog
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5.6.5 Multi-Step Frequencies, Speed-L, Speed-M, Speed-H

Multi-step operations (Fixed Speed Inputs) can be assigned to the Px terminals. Seven steps (1
through 7) can be configured using (3) digital input terminals. Refer to section 5.3.3.4, BAS-50 Multi-
step Frequencies (Fixed Speed Inputs) for more details.

Group Code Name LCD Display Parameter Setting |Setting range  Unit
. . , 7 [Speed-L
N [65~71 Estltoenr;“'”a' setting (prx:Dsfiiﬁv) 8 lspeed-M___[0-42 i
9 |Speed-H

5.6.6 Multi-Step Accel/Decel Times, XCEL-L, XCEL-M, XCEL-H

Digital input terminals can be configured for different Acc and Dec times. Up to 7 acceleration times
and 7 deceleration times can be set. Refer to section 5.3.3.6
BAS-70 Multi-step Acc/Dec Time Configuration for more details.

Unit
11 [XCEL-L
Px terminal setting [Px Define 12 XCEL-M
o 65~71 | 3ptions (Px: P1-P7) 13 [XCEL-H 0-42 I
14 [XCEL Stop

5.6.7 Stopping the Acc/Dec Operation

Configure a digital input terminal to ‘14 (XCEL Stop)’ and when activated, stop acceleration or
deceleration to operate the inverter at a fixed frequency.

Freq uencv/‘_/—\_'\

Group  Code LCD Display Parameter Setting Setting Range |Unit

Px terminal Px Define
N 05771 lonfiguration |(Px: p1~p7) | 14 [XCELStop 042 i

5.6.8 RUN Enable (Safety Stop)

When a digital input is set to ‘15 (Run Enable)’, the inverter will only operate when the input is closed
(Enabled). Refer to section 5.6.2 IN-60 Safe Operation Mode for more details. NOTE: this does not
disable “HAND” button operation.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
Px terminal setting [Px Define
IN 65~71 options (Px: P1-P7) 15 [RUN Enable [0-42 -
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5.6.9 3-Wire

Parameter Descriptions

3-wire operation is used to latch the run command input signal (FWD or REV) when using a
momentary contact input. This configuration is commonly used to operate the inverter with a set of
momentary push buttons.

Group Code Name LCD Display Parameter Setting Setting Range Unit

DRV 06 Command source |Cmd Source* 1 |Fx/Rx -1 - -
Px terminal Px Define .

N 65~71 | configuration (Px: P1~P7) 16 | 3-Wire 0-42 i

To enable the 3-wire operation, the following circuit is necessary. The minimum input time (t) for 3-
wire operation is 1ms. The operation stops if both forward and reverse operation commands are
entered at the same time.

FWD/ ‘

1
®

P1 | 1:Fx (In-65)
P2 | 2:Rx (In-66)

”«
@

®

PS5 | 14:3-Wire (In-69)
CM

®

[Terminal connections for 3-wire operation]

TE /

FX m .
RX m
Px (3-Wire)

[3-wire operation]

5.6.10 2" Source

The inverter can be operated (Start/Stop and Reference Frequency) by two different operating modes
and switch between them as required. Refer to 5.3.1 BAS-01 2nd Operating Mode - 2nd Source for
more details.
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5.6.11 Exchange

Power Source Transition can be used to switch the power source to the motor from the inverter
output to the main supply power source (commercial power source), and vice versa.

Group Code Name LCD Display g::;l:;]eter ‘Setting Range Unit
Px terminal Px Define
I 65-71 configuration (Px: P1-P7) 18 |Exchange |0-42 )
31-35 !}/Iultl-functlon relay Relay1-5 17 :_r?verter 0-43 )
ouT items ' ine
36 Multi-function Q1 Define 18 Comm 0-43 )
output1 items Line

Supply Power Transition Setting Details

Code Description

Set one of the digital input terminals (P1~P7) to ‘18

(Exchange). Set the two output relays (Relay1 ~ Relay5) to ‘17
IN-65-71 (Inverter) and ‘18 (Comm Line) respectively. When the digital input
Px Define is activated, the output relays will change state. An external method
of switching the inverter output to the commercial line is required.
To reverse the transition, deactivate the digital input terminal.

Set Relay1 to 17 (inverter line) and Relay2 to 18 (comm line). Relay
operation sequence is as follows.

Output frequency

OUT-31~35

Relay 1~5 Define
Run cmd

/
i i
1
'
i
1
\
|

OUT-36 ‘ ‘
Q1 Define Pr(Exchange) e
Relay1 . P
(nverter Line) [T
Relay?2 = §
(Comm _;—
Line) dh >
500ms 500ms
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5.6.12 Up-Down Operation

The inverter can control the speed of the motor using digital inputs set to the Up and Down
functions. The Up/Down operation can be applied to systems that use upper-lower limit switches.
Two digital inputs are required. One set to Up (increase speed) and one set to Down (decrease
speed) operation.

- Parameter Setting .
Group | Code LCD Display Setting Rande Unit
Up/down operation U/D Save 0 | No
IN 59 0-1 -
frequency save Mode 1 | Yes
, 19 | Up
IN 65-71 [ Pxterminal configuration (Pg‘l?g?'r)‘e 20 | Down 0-42 -
22 | U/D Clear

The operation will follow the Up or Down inputs and will override other speed reference inputs.

Up-down Operation Setting Details

Code

IN-65~71
Px Define

Description

Select two terminals for up-down operation and set them to ‘19 (Up)’ and ‘20 (Down)’,
respectively. With the run command active, acceleration begins when the Up terminal signal
is activated. Acceleration stops and constant speed operation begins when the signal is
deactivated.

During operation, deceleration begins when the Down terminal signal is activated.
Deceleration stops and constant speed operation begins when the signal is deactivated.
Also, when both Up and Down signals are entered at the same time, constant speed
operation begins.

Frequency M
P4{Up) N e .
P5(Down) S
Run cmd (FX)

IN-59
U/D Save
Mode

\When set to Yes, the operating frequency is saved automatically in the following conditions:
the run command (Fx or Rx) is removed, a fault occurs, or the inverter is powered off.
When the run command is reapplied, or when the fault is cleared, or when power is
restored, the inverter resumes operation at the saved frequency.

To delete the saved frequency, set one of the multi-function (digital) terminals to 22 (U/D
Clear) and activate the input during constant speed operation. The saved frequency will be
deleted.

171



Parameter Descriptions 890053-00-02

Code Description

IN-59 Up/Down Save Mode: No
Saved !
frequency
Qutput :
frequency SE N :
Up - ;|
s : S :
Down _ . 5
Clear [I : [ i :
Run cmd(FX) oo | [ i
IN-59 Up/Down Save Mode: Yes
Saved
frequency
U/D Save Mode frequency L A
Up [ : f
Down m
Save I : : : :
Clear : : m
Runcmd(FX) oo i ' I |
«  When the inverter resumes normal operation from:
*  Run command applied
+  Power Up with Run command
« Fault Reset with Auto Re-Start
+ it resumes operation at the saved frequency.
To delete the saved frequency, apply a digital input set to “22 (U/D Clear)”
during normal operation. The saved frequency and the up/down operation
configuration will be deleted.
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5.6.13 Frequency Hold by Analog Input

When using an analog input as the frequency reference, you can apply a hold of the inverter output
frequency by applying a digital input any point even though the analog input continues to change. Set
a digital input to ‘23 (Analog Hold)’. When the input is activated, the output frequency will be
maintained (held constant) until the input is deactivated.

Code Name LCD Display Parameter Setting |Setting Range Unit
2 Vi
4 V2
DRV |07 Frequency reference Freq Ref Src 5 |2 0-11 I
source 9 |Pulse
10* V3
11 |13
Px terminal Px Define
IN 65—71 configuration (Px: P1-P7) 23 |Analog Hold [0-42 -

*10(V3)~11(I13) of DRV-07 are available when Extended IO option is installed. Refer to Extended 10
option manual for more detailed information.

Frequency reference /
Operating ﬁequmcr/j

Px [
Runcommand [

5.6.14 |-Term Clear

When operating in Pl Control mode, a digital input can be set to ‘24 (I-Term Clear)’. When activated,
all of the accumulated errors are deleted. Refer to section 6 PID Control Group (PID).

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
_ Px terminal setting |Px Define
IN 65~71 options (Px: P1-P7) 24 [I-Term Clear |0-42 -

5.6.15 PID Openloop

When operating in Pl Control mode, a digital input can be set to ‘25 (PID Openloop)’. When activated,

the inverter disables the Pl Control. Refer to section 6.3.4 PID Switching (PID Open loop) for more
details.
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5.6.16 PID PGain2

When operating in Pl Control mode, a digital input can be set to ‘26 (PID Gain2)'. When activated, the
inverter switches from the PID PGainl setting to the PID PGain2 setting. Refer to section 6 PID
Control Group (PID) for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
26 [PID Gain2 0-42 -

5.6.17 PID Ref Change

When operating in Pl Control mode, a digital input can be set to ‘27 (PID Ref Change)’. When
activated, the inverter switches from the PID Ref 1 settings (PID-10 ~ PID-14) to the PID Ref 2
settings (PID-15 ~ PID-19). Refer to section 6 PID Control Group (PID) for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit

5.6.18 Pre-Excite

A digital input can be set to ‘28 (Pre Excite)’ to stop and hold the motor prior to starting. Refer to
section 5.4.2.2 Start After DC Braking for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
28 |Pre Excite 0-42 -

5.6.19 Timer In

Add a timer function to the inverter. Set a digital input to activate the timer. Set outputs (Relayl ~
5 or Q1) to respond to the input. Add On/Off delay times to the outputs.

Parameter Setting

Group Code Name LCD Display Setting Range Unit
Px terminal Px Define )
I 65-71 configuration (Px: P1-P7) 29 |Timerin 0~42 )
31 Multi-function relay1 |Relay 1
Multi-function . 22 |Timer Out |0~43 -
ouT 33 output? Q1 Define
55 Timer on delay TimerOn delay 3.00 0.00-100 sec
56 Timer off delay TimerOff delay 1.00 0.00-100 sec
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Timer Setting Details

IN-65-71 Choose one of the digital input terminals and set it to 29 (Timer In).
Px Define Activate the terminal to start the timer function.
OUT-31 ~ 35

Relay1~Relays, Set multi-function output terminals to be used as the timer output to 22

OUT-36 Q1 Define | {TMmer out).
OUT-55 Set the On Delay time. When the digital input is activated, the output
TimerOn Delay, relay will change state after the On Delay time has passed.
OUT-56 Set the Off Delay time. When the digital input is deactivated, the output
TimerOff Delay relay will change state after the Off Delay time has passed.

OUT-56

Px(Timer In) | [

OUT-55

O | ———

5.6.20 Dis Aux Ref

When using an Auxiliary Reference along with a Main Frequency Reference, a digital input can be set
to ‘29 (dis Aux Ref)'. When activated, the inverter ignores the Auxiliary Reference. Refer to section
5.3.2 BAS-03 Operating with Auxiliary References for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
N Px terminal setting [Px Define , i I
IN 65~71 options (Px: P1-P7) 29 (dis Aux Ref |0-42

5.6.21 FWD JOG /REV JOG

A digital input that is set to ’32 (FWD JOG)’ and/or ’33 (REV JOG)’ also starts the inverter. Refer to section
5.6.4.5.2 Jog Operation 2-Fwd/Rev Jog by Multi-function Terminal for more details.

Px terminal setting [Px Define 32 [FWD JOG

0-42 A

options (Px: P1-P7) 33 [REV JOG

5.6.22 Fire Mode

A digital input that is set to 34 (Fire Mode)’ to operate the inverter under emergency situations. See section
5.8.10 PRT-44 Fire Mode on page 205 for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
Px terminal setting [Px Define .
IN 65~71 options (Px: P1-P7) 34 [Fire Mode 0-42 -
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5.6.23 Time Event En

A digital input can be set to 35 (Time Event En)’. When activated, the scheduling set in the Event Timer of
Application Group 3 (AP3) is performed. Refer to 8.2 Application Group 3 (AP3) on page 269 for details
on the Event Timer.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit

5.6.24 Pre Heat

A digital input can be set to 36 (Pre Heat)'. When activated, current is applied to the motor to remove
moisture and prevent freezing. Refer to 8.1.8 AP2-48 Pre-Heat Function on page 267 for details on setting
the current level and time.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
Px terminal setting [Px Define
IN 65~71 options (Px: P1-P7) 36 [Pre Heat 0-42 -

5.6.25 Damper Open

A digital input may be set to ‘45 (Damper Open)’ to receive the damper open status input. Refer to
section 8.1 AP2-45 Damper Operation on page 265 for more details.

Group Code  Name LCD Display ~ Parameter Setting ~ Setting range  Unit
37 [Damper Open|(0-42 -

5.6.26 Pump Clean

A digital input can be set to '38 (Pump Clean)’ to perform the Pump Cleaning Operation. Refer to
section_ 8.1.3 AP2-15 Pump Clean Operation on page 259 for more details.

5.6.27 Sleep Wake Chg

A digital input can be set to '39 (Sleep Wake Chg)’ to switch between two different Sleep/Wake Up
settings, Sleep/Wake Up 1 (AP1-07~AP1-10) and Sleep/Wake Up 2 (AP1-11 ~ AP1-14). Refer to
section 6.3.2 PID Sleep Mode on page 233 for more details.

LCD Display ~ Parameter Setting ~ Setting range  Unit
0-42 -
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5.6.28 PID Step Ref L, PID Step Ref M, PID Step Ref H

Three digital inputs can provide up to 7 different Step References (setpoints). Refer to section 6 PID
Control Group (PID) on page 220 for more details.

Group Code LCD Display  Parameter Setting ~ Setting range ~ Unit
40 |PID Step Ref L

41 |PID Step Ref M|0-42 -
42 [PID Step Ref H

5.6.29 Digital Input Terminal Control

An On Delay and/or Off Delay time can be applied to all digital input terminals. The default setting
for all terminals is enabled "1" (On) which applies one On Delay (IN-85) and one Off Delay (IN-86)
filter time to all terminals. To disable the delay time for a specific terminal, set the bit for the
terminal to "0" (Off). Note: Longer time settings will delay the response of the input.

Additionally, the digital inputs can be configured independently as a normally open input or a
normally closed input (IN-87). The status of the inputs can be viewed at IN-90.

Group Code Name LCD Display  Parameter Setting ~ Setting Range  Unit

0 0000 0000 -
83  [Enable On Delay |DI On DelayEn i 11111 1111
L] Pz |p7|Pe|ps Pa| P2 P2| P 0 OOOO 0000 _
84 Enable Off Delay |DI Off DelayEn . M % 11111 1111
g5 [Multi-functioninput | hojae g 0-10000 msec
IN terminal On filter
Multi-function input
86 rerminal Off filter DI Off Delay 3 0—10000 msec
Multi-function input 0 0000 0000 -
87 lerminal selection 0! NC/NO Sel 11111 1111
Multi-function input 0 0000 0000 -
90 terminal status DI Status 111111111

P8 and P9 terminals are on the Extended 1/0 PCB.
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Multi-function Input Terminal Control Setting Details

Code Description

Each input terminal (P1~P9) can be set to function with an On Delay
and/or an Off Delay. Apply an “On Delay” function for selected
terminals with IN-83. Apply an “Off Delay” function for selected
terminals with IN-84.

IN-83 LCD bit representation in parameter view. When the top segment is
::lzll g4n Delay En black, bit is set to "ON".
: Item Bit Stat n Bit Stat ff
DI Off Delay En e it Status (On) 1|Saus(O)
LCD Display

P9 P8 | P7 | P6 | PS5 P4 | P3 | P2 | PL

0 0 0 0 0 0 0 0 0
IN-85

Set the On/Off delay times for all of the enabled terminals in IN-83

ﬁ\:gg DY and IN-_84. When the terminal receivee a change of state input it is
DI Off Delay recognized as On or Off after the set time.
Select terminal input contact types (NO or NC) for each input
terminal. Type A designates a normally open (NO) contact input,
close to activate. Type B designates a hormally closed (NC) contact
input, open to activate.
LCD bit representation in parameter view. When the bottom segment
IN-87 is black, bit is set to "OFF" (normally open).
DI NC/NO Sel Type A
Type (NO)
LCD
Display
P9 P6|P5| |P4|P3|P2|P1|
1 Type B
o
Display the status of each input termlnal. In parameter view, when
the bottom segment is black, bit is "OFF" (status is open). When the
top segment is black, bit is "ON" (status is closed).
Type A | TypeB
IN-90 TvPe | (Open) | (Closed)
DI Status LCD

Display

P6 | P5 | [ P4 T p3 [ P2 [ P1L | |
1 1 1 1 1 1 1 1 1 Closed
0 0 0 0 0 0 0 0 0 Open |
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5.7 Output Group (OUT)

5.7.1 OUT-01, OUT-07 Analog Outputs

Each of the analog output terminals (AO1, AO2) can represent one of a variety of functions. AO1
is switchable (SW5 on 10 TB PCB) between 0/4-20mA or 0-10V outputs. AO2 is 0-10V output
only. Scaling and filtering can also be applied to the output signals. A 0-32kHz pulsed output can
be provided at terminal Q1 (OUT-36 set to '38 (TO)'.

5.7.1.1 Voltage and Current Analog Output

. Parameter . .
Code Name LCD Display Setting Setting Range | Unit
01 Analog output1 AO1 Mode 0 |Frequency |0-12 -
02 Analog output1 gain AO1 Gain 100.0 -1000.0-1000.0 |%
03 Analog output1 bias AO1 Bias 0.0 -100.0-100.0 %
04 Analog output1 filter AO1 Filter 5 0-10000 ms
05 Analog constant output1 AO1 Const % | 0.0 0.0-100.0 %
S 06 Analog output1 monitor AO1 Monitor |0.0 0.0-1000.0 %
07 Analog output2 AO2 Mode 0 |Frequency |0-12 -
08 Analog output2 gain AO2 Gain 100.0 -1000.0-1000.0 |%
09 Analog output2 bias AO2 Bias 0.0 -100.0-100.0 %
10 Analog output? filter AO2 Filter 5 0-10000 ms
11 Analog constant output2 AO2 Const % (0.0 0.0-100.0 %
12 Analog output2 monitor AO2 Monitor |0.0 0.0-1000.0 %
Voltage and Current Analog Output Setting Details
Code Description
Select the function of the signal to output.
Setting Function
Outputs operation frequency as a standard. 10V
0 Frequency output is made from the frequency set at DRV-20
(Max Freq)
1 Output A 10V output represents 150% of inverter rated
Current current.
OUT-01 Sets the outputs based on the inverter output
AO1 Mode Outout voltage. 10V output is made from a set voltage in
2 vO|t2 o MOT-07 (Motor Voltage).
OUT-07 9 If ‘0’ is set in MOT-07, 230V/460V inverter’s output
AO2 Mode 10V based on the actual input voltages.
Outputs inverter DC bus voltage as a standard.
3 DC Link Volt | Outputs 10V when the DC bus voltage is 410Vdc
for 230V inverters, and 820Vdc for 460V models.
4 Output Monitors output wattage. A 10V output represents
Power 150% of inverter rated power.
Outputs set frequency as a standard. Outputs 10V
/ Target Freq at the maximum frequency (DRV-20).
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Description

Outputs frequency calculated with Acc/Dec function
as a standard. May vary with actual output
frequency. Outputs 10V.

8 Ramp Freq

9 PID Ref Outputs command value of a PID controller as a
Value standard. Outputs approximately 6.6V at 100%.

10 PID Fdk Outputs feedback amount of a PID controller as a
Value standard. Outputs approximately 6.6V at 100%.

Outputs the output value of a PID controller as a
standard. Outputs approximately 10V at 100%.
Outputs a fixed amount based on the setting of
OUT-05 (AO1 Const %).

11 | PID Output

12 | Constant

OUT-02 AO1 Gain,
OUT-03 AO1 Bias
OUT-08 AO2 Gain
OUT-09 AO2 Bias

The following example uses a 0-10V output at the AO1 terminal.

The Gain and Bias settings provide scaling adjustment of the analog
outputs. The graphs below illustrate adjustments of OUT-02 (AO1 Gain)
and OUT-03 (AO1 Bias) percentages and the effect on the analog output
(AO1). The X-axis is the % value of the selected output item and the Y-axis
is the corresponding output voltage (0—10 V) at the AO1 terminal.

OUT-02 AO1 Gain

100.0% (Factory default) 80.0%
o 4
0.0% 8V [=scsss==sssg : | e s
Factory L .

default| 5V | ------> : P [ —

ouT-03
AO1 Bias

20.0%

Frequency setting example: Using default values of 100% Gain and 0%
Bias and the maximum frequency set at DRV-20 (Max Freq) is 60 Hz.
When the output frequency is 30 Hz, the corresponding X-axis value is
50% or 5V output at AO1 terminal.

The percent value of the analog output is based on the following equation.

Frequency , .
A0l = —— X A01 Gain + AO1 Bias

MaxFreq

OUT-04 AO1 Filter
OUT-10 AO2 Filter

Set filter time constant on the analog outputs.

OUT-05 If analog output at OUT-01 (AO1 Mode) is set to 12 (Constant), a fixed

AO01 Const % current output can be set between 0-100% for calibration and other uses.
OUT-11 If analog output at OUT-07 (AO2 Mode) is set to 12 (Constant), a fixed
AO2 Const % voltage output can be set between 0 - 100% for calibration and other uses.
OUT-06

AO1 Monitor Monitors analog output values. Displays the output voltage (or current) as a
OuUT-12 percentage (%) with 10V or 20 mA as 100%.

AO2 Monitor
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Note

Parameter Descriptions

AO1 Current Output Tuning Mode on 4-20mA output, OUT-02 (AO1 Gain) and OUT-03 (AO1 Bias)

Bias Tuning

Set OUT-01 (AO1 Mode) to constant and set OUT-05 (AO1 Const %) to 0.0 %.

Set OUT-03 (AO1 Bias) to 20.0% and then check current output. 4mA output should be displayed. If the
value is less than 4mA, gradually increase OUT-03 (AO1 Bias) until 4mA is measured. If the value is

more than 4mA, gradually decrease OUT-03 (AO1 Bias) until 4mA is measured.

Gain Tuning

Set OUT-05 (AO1 Const %) to 100.0%
Set OUT-02 (AO1 Gain) to 80.0% and measure current output at 20mA. If the value is less than 20mA,

gradually increase OUT-02 (AO1 Gain) until 20mA is measured. If the value is more than 20mA, gradually
decrease OUT-02 (AO1 Gain) until 20mA is measured.
AO2 Output Tuning
The functions of each parameter for AO2 voltage output (parameters OUT-07~ OUT-12) are identical to
the descriptions for the above AO1, 4-20mA outputs.

5.7.1.2 OUT-61 Analog Pulse Output

The pulse output terminal (Q1/TO) can represent one of a variety of functions (OUT-61). Scaling
and filtering can also be applied to the signal.

36

Multi-function output Q1

Q1 define

TO

61

ouT

Pulse output setting

TO Mode

Frequency

Output
Current

Output
Voltage

DCLink
Voltage

Output
Power

Target Freq

Ramp Freq

© |00|N| B

PID Ref
Value

10

PID Fdb
Value

11

PID Output

12

Constant

0-12

62

Pulse output gain

TO Gain

100.0

-1000.0—
1000.0

%

63

Pulse output bias

TO Bias

0.0

-100.0-100.0

64

Pulse output filter

TO Filter

5

0-10000

ms

65

Pulse output constant
output2

TO Const %

0.0

0.0-100.0

%

66

Pulse output monitor

TO Monitor

0.0

0.0-1000.0

%
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Analog Pulse Output Setting Details

Code Description

182

Pulse output TO and multi-function output Q1 share the same terminal. Set
OUT-36 to ‘38’, TO for a 0-32kHz pulsed output at Q1 terminal.

OUT-36
o B When connecting the pulse signal between the inverters, connect pulse output
(Q1/TO-EG) to pulse input (TI-CM) directly.
The Gain and Bias settings provide scaling adjustment of the pulse output
signal. The graphs below illustrate adjustments of OUT-62 (TO Gain) and OUT-
63 (TO Bias) percentages and the effect on the pulse output signal (TO). The X-
axis is the % value of the selected output item and the Y-axis is the
corresponding frequency (0-32kHz) at the Q1/TO terminal.
OUT-62 TO Gain
100.0%(Factory default) 80.0%
A A
32kHzf-------------> '
26.9kHz} - - ------- : 25.6kHz} - ---------- - .
oo%| | L 1 || SO memsnagy ax
Factory] 16kHz Coor b [ 128KkHz) - {
default : . : '
OUT-62 —> —>
TO Gain OuUT-63 0%  50% 80%100% 0%  50% 80%100%
" TOBi & &
OUT-63 a 2 B ; 1 .
TO Bias : 26.9KHz} - -------- - '
24kHz}|------ ' '
192kHz[---"- - : '
20.0% ' : i
6.4kHz vora 6.4kHz i
» —P
0%  50%80%100% 0%  50% 80%100%
For example, if the maximum frequency set with DRV-20 (Max Freq) is 60Hz
and present output frequency is 30Hz, then the x-axis value on the next graph is
50%.
The frequency output is based on the following equation:
Frequency , .
TO = ——— X TO Gain+ TO Bias
MaxFreq
OuUT-64 , .
TO Filter Sets filter time constant on the analog output.
OUT-65 . , . o/ o
TO Const % Displays a fixed output kHz signal as a percentage (%) with 32 kHz. as 100%.
OUT-66 Monitors output pulse rate. Displays the output pulse rate as a percentage (%)
TO Monitor |with 32 kHz as 100%.
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5.7.2 OUT-31 Digital Outputs

Multi-function Output Terminals (Relay1 ~ Relay5 and Q1) Settings

Code Name LCD Display Parameter Setting FS{ettmg
ange
: 010  [meforfone
30 Fault output item Trip Out 1 000-111 bit
Mode Il o

Multi-function ]
31 |relay1 setting Relay 1 23 | Trip 0-43 -

32 Multl-funct!on Relay 2 14  |Run 0-43 -
relay2 setting

33 Multl-funct!on Relay 3 0 None 0-43 -
relay3 setting

Multi-function
34 relay4 setting Relay 4 0 None 0-43 -

out Multi-function

3 relay5 setting Relay 5 0 None 0-43 -

Multi-function

36 output Q1 setting Q1 Define 0 None 0-43 -
Multi-function w| | w7 re| o] rs| |me 2] 2] =] | O 0000 0000 .
41 output monitor DO Status 1l ] ]|~ bit
: : 11111 111
Detection FDT
57 frequency Frequency 30.00 (I\)/i(a)gimum Haz
Detection

o8 frequency band FDT Band 10.00 frequency
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Multi-function Output Terminal and Relay Setting Details

Code Description

OUT-31

Relay1
~ Select Relay 1 ~ Relay 5 output functions.
OUT-35
Relay5
OUT-36
Q1 Select terminal (Q1) output options. Q1 is open collector TR output.
Define
Set output functions.
Setting Function
0 | None No output signals.
FDT-1 Relay changes state when the output frequency reaches the reference

frequency within frequency bandwidth / 2.

Conditions are: Absolute value (Ref frequency - output frequency) <=
frequency bandwidth/2 (OUT-58 / 2).

Example: Frequency Reference is 20 Hz. Bandwidth

(OUT-58) is 10 Hz. Relay changes state at 15 Hz.

40Hz
1 Frequency 20Hz
reference | 40Hz
Operation WHz 35Hz
15Hz

Frequency -~ T

Q1 i L L
Runcmd | L

FDT-2 Relay changes state when the reference frequency and detection frequency

(OUT-57) are equal and fulfills FDT-1 condition at the same time.
Conditions are: [Absolute value (Ref frequency-detection frequency) <
frequency bandwidth/2] & [FDT-1]

Example: Frequency Reference is 30 Hz. Detection frequency (OUT-57) is
30 Hz. Frequency bandwidth (OUT-58) is 10 Hz. Relay changes state at 25

Hz.
2 Frequency 30Hz 50Hz
reference |
Frequency ! :
Q1 —
Run cmd | B
FDT-3 Relay changes state when the output frequency is within the frequency

bandwidth (OUT-58) centered around the detection frequency (OUT-57).
Conditions are: Absolute value (output frequency—operating frequency) <
frequency bandwidth/2

Example: Detection frequency (OUT-57) is 30 Hz. Frequency bandwidth
(OUT-58) is 10 Hz. Relay changes state when the output frequency is
between 25 Hz. and 35 Hz.
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Code  Description

35Hz

25Hz

....................................

...............................

=
Runcmd | |

FDT-4

Relay changes state based on separate conditions for acceleration and
deceleration.

In acceleration: Operation frequency= Detected frequency

In deceleration: Operation frequency>(Detected frequency-Detected
frequency width/2)

Example: Detection frequency (OUT-57) is 30 Hz. Frequency bandwidth
(OUT-58) is 10 Hz. During acceleration, relay changes state when output
frequency reaches detection frequency. During deceleration, the relay
changes state when the output frequency is below the frequency
bandwidth/2.

Run cmd | |

Overload

Relay changes state when inverter trips on motor overload.

IOL

Relay changes state when inverter trips on inverter overload. See section
5.8.5.1 for more details.

Underload

Relay changes state when inverter trips on motor underload.

Stall

Relay changes state when the inverter detects a motor stall condition.

—_—
olo|N| o (o

Over voltage

Relay changes state when the inverter trips on Over Voltage.

11

Low Voltage

Relay changes state when the inverter trips on Low Voltage.

Over Heat

Relay changes state when the inverter trips on Overheat.

13

Lost
command

Relay changes state when the inverter trips on Lost Command. Lost
command includes lost reference frequency from:

Analog input

RS-485 communication

Option Cards (Extended 1/O and communications)

Note

When using communications or RS-485 for speed reference, if speed
reference is lost the protection operates based on the time set at PRT-
13 (Lost Cmd Time).

14

RUN

Relay changes state when a run command is applied and the inverter outputs
voltage. There is no output when reference frequency is at zero or during DC
braking.

Frequency
Q1 i
Run cmd |
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15 | Stop Relay changes state when a stop command is applied and when there is no
inverter output voltage.
16 | Steady Relay changes state during steady state operation.
17 | Inverter line | Used in combination with “Comm Line” function. Relay maintains state while
the motor is driven by the inverter output. For details, refer to 5.6.71
Exchange on page 170.
18 | Comm line Relay changes state when a digital input set to “18, exchange” function is
applied. For details, refer to 5.6.11 Exchange on page 170.
19 | Speed Relay changes state during speed search operation. For details, referto 5.5.3
Search CON-70 Speed Search Operation on page 156.
20 | Ready Relay changes state when the inverter is powered up, in stop mode and in
run mode. Opens with inverter faults.
22 | Timer Out Used in combination with a digital input set to “Timer In” function. The relay
changes state when the digital input is activated and after the time delay
settings. For more details, refer to 5.6.19 Timer In on page 174.
23 | Trip Relay changes state after a fault condition. Refer to 5.7.4 OUT-30 Fault
Output using Relay or Q1 Terminals on page 187.
25 | DB Relay changes state when the Dynamic Brake Duty Cycle (PRT-66) is
Warn %ED exceeded. Refer to 5.8.13 on page 212.
26 | On/Off Relay changes state based on the analog input signal levels set with OUT-
Control 68~0OUT-69. Refer to 5.7.6 OUT-67 on page 190.
27 | Fire Mode Relay changes state when Fire Mode is activated. Refer to 5.8.10 PRT-44
Fire Mode on page 205.
28 | Pipe Broken | Outputs a signal when a broken pipe is detected. Refer to 5.8.12 PRT-60
Pipe Break Detection on page 211.
29 | Damper Err | Outputs a signal when damper open signal is not entered. For more details,
refer to 8.1 AP2-45 Damper Operation on page 256.
30 | Lubrication QOutputs a signal when a lubrication function is in operation.
31 | Pump Clean | Outputs a signal when a pump cleaning function is in operation.
32 | Level Detect | Outputs a signal when an LDT trip occurs.
33 | Damper Outputs a signal when a damper open signal is set at IN-65~71 multi-function
Control terminals and run command is active.
36 | AUTO State | Outputs a signal in AUTO mode.
37 | HAND State | Outputs a signal in HAND mode.
38 | TO Outputs a signal at Q1 as a pulsed output.
39 | Except Date | Outputs a signal when operating the exception day schedule.
40 | KEB Relay changes state when the inverter is operating in KEB mode. This
Operating outputs in the energy buffering state before the input power restoration
regardless of KEB mode settings. Refer to 5.5.4 CON-77 Kinetic Energy
Buffering Operation on page 159.
41 | Broken Belt | Outputs a signal when a Broken belt is detected.
42 | BR Control Used for external electro-mechanical brake control. Relay operates based on
ADV-41~ADV-47 settings. Refer to 5.4.9 ADV-41 Brake Control on page 149.
43 | 2" Source Relay changes state when Auxiliary Mode is selected. Refer to 5.3.1 BAS-01

2nd Operating Mode - 2nd Source on page 127.
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@ Caution

* FDT-1and FDT-2 functions are related to the frequency setting of the inverter. If the inverter
enters standby mode by pressing the off button during auto mode operation, FDT-1 and
FDT-2 function operation may be different because the set frequency of the inverter is
different compared to the set frequency of the auto mode.

* If monitoring signals such as ‘Under load’ or LDT’ are configured at multi-function output
terminals, signal outputs are maintained unless certain conditions defined for signal cutoff
are met.

5.7.3 OUT-41 Digital Output Status

Display the status of each output terminal. In parameter view, when the bottom segment is black, bit is
"OFF" (status is open). When the top segment is black, bit is "ON" (status is closed).

LCD bit representation in parameter view. When the bottom segment is black, bit is set to "OFF",
status is open. When top segment is black, bit is set to “ON”, status is closed.
Setting

Group Code Name LCD Display  Parameter Setting

Range
re| |m7|me|at|ms| |Re|R3|Rz|Rt 0 0000 0000
DO Status NN RN NN N ~

Multi-function output
monitor

OouT |41 bit

11111 1111

5.7.4 OUT-30 Fault Output using Relay or Q1 Terminals

With Relayl ~ Relay5 or Q1 set to 23 (Trip), OUT-30 (Fault Output Mode) can further define relay
activation during low voltage faults, all faults and auto restart functions. Additionally, On and Off
delay times can also be applied to the outputs when set to 23 (Trip).

Code Name LCD Display g::ﬁ:éeter Setting Range  Unit
| 010
30 |Fault output mode Trip Out || 000-111 bit
Mode . n "
31 Multi-function relay1 Relay 1 23 Trip |0-43 -
32 Mulju-functlon relay2 Relay 2 14 Run  |0-43 )
setting
33 2"6‘::};;“”0“0” relayd | Relay 3 0 None |0-43 ;
ouT - -
34 Mulju-functlon relay4 Relay 4 0 None |0-43 )
setting
35 MuI.t|-funct|on relay5 Relay 5 0 None |0-43 )
setting
36 Multi-function output1 Q1 Define 0 None |0-43 -
TripOut
53 Fault output on delay OnDly 0.00 0.00-100.00 |sec
TripOut
54 Fault output off delay OffDIy 0.00 0.00-100.00 |sec
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Fault Output by Multi-function Output Terminal and Relay - Setting Details

Code Description

Setting Function
Bit2 | Bit1 Bit0
v Operates when low voltage faults occur
v Operates when faults other than low voltage
occur
v Operates when auto restart fails (PRT-08,
PRT-09)
OUT'30 LCD bit representation in parameter view. When the top segment is
Trip Out Mode black, bit is set to "ON".
Item Bit Status (On) Bit Status (Off)
1
LCD Display %,

OUT-31~OUT-35 Configure Relay1~ Relay5 output function. Set OUT-31~35 (Relay1-

Relay1~Relay5 Relay5) to ‘23 (Trip)’. When a fault occurs, the output will be activated.
OUT-36 Configure the open collector output (Q1) to ‘23 (Trip)’. When a fault
Q1 Define occurs, the output will be activated.

OUT-53

When a trip occurs, the relays will be activated after the delay time set

'gLIE)_I_O_;EOn Dly, in OUT-53 (On Dly). After a reset, the relays will be initialized after the
TripOut OffDly delay time set in OUT-54 (Off Dly).
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5.7.5 OUT-50 Multi-function Output Terminal Delay Time Settings

Set On/Off delay times to adjust the relay operation time. The delay times set in OUT-50 and
OUT-51 will be applied to all Relays (1~5) and Q1 except when any are set to 23 (Trip)'’.
Additionally, a NO or NC setting can be individually applied to the outputs.

Setting
Range

Group Code LCD Display = Parameter Setting

50  |Multi-function DO On Delay |0.00 0.00-100.00 |sec
output On delay
Multi-function
ouT 51 output Off delay DO Off Delay |0.00 0.00-100.00 | sec
Select multi- m] [ e [m]==[~]| O 0000 0000
52 function output gg NC/NO ol L]~ bit
terminal 11111 1111
Output Terminal Delay Time and NO/NC Setting Details
Code Description
OUT-50 When the output is operated based on OUT-31~36 settings, it will activate
DO On Delay after the delay time set in OUT-50.
OUT-51 When the output is initialized based on OUT-31~36 settings, it will
DO Off Delay deactivate after the delay time set in OUT-51.

Select relay output contact types (NO or NC) for each output relay. Type A
designates a normally open (NO) relay output. Type B designates a
normally closed (NC) relay output. LCD bit representation in parameter
view. When the bottom segment is black, bit is set to "OFF" (normally

open relay).
OUT-52 T Type A
DO NC/NO Sel ype (NO)
LCD
Display

Type B (NC)
Type A (NO)

Output Terminal Delay Times

Run cmd

Multi-function
output |

) p——
‘OUT-50
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5.7.6 OUT-67 Relay Output On/Off Control

This feature operates a digital output (Relayl~Relay5 or Q1) based on the analog input level. Set
the On level (OUT-68) to activate the output and the Off level (OUT-69) to deactivate the output.

Group Code Name LCD Display gzggrzr;eter Setting Range
67 Output terminal on/off | On/Off Ctrl 1 v ) )
control mode Src
Output terminal on Output terminal off
OuUT |68 level On-C Level 90.00 level- 100.00% %
69 Output terminal off Off-C Level 10.00 0.00.-Output %
level terminal on level
Multi-function
31~35 - Relay 1~5
ouT Relay1~Relay5 26 |On/Off | - ;
36 Multi-function output Q1 Define
Q1 item
Multi-function Output On/Off Control Setting Details
Code Description
OuUT-67 .
On/Off Ctrl Src Select an analog input to be used for On/Off control.
OUT-68
On-C Level, N
OUT-69 Set the On/Off levels for the output (Relay1~5 or Q1).
Off-C Level

Analog input

Multi-function relay output
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5.8 Protection Group (PRT)

Protection features provided by the H2 Series inverter include both motor and inverter protections.
Motor Protection - Overload, Underload, Over Heat (ETH), Stall Prevention, etc.
Inverter Protection - Open Phase, Inverter Overload, Fan Fault, etc.

5.8.1 PRT-01 Backspin Timer

The Backspin Timer is used to prevent starting for a specified time. When the inverter stops (or
trips), the backspin timer prevents the inverter from starting into a back spinning load. For pumps,
the run signal is blocked for the time it takes for the remaining flow rate to discharge completely
when the net head of the pump is lower.

Code  Keypad Display Description ' Setting Range  Default  Units |

PRT-01 | Backspin Time | limetoblock 44 55000 0 sec
Run command

Backspin Timer Setting Details

When any value is set in PRT-01, a warning message will be displayed, and all start or
reset/restart signals will be ignored for the set time. The time is based on time after stop, not time
since start was issued.

+  When [PRT-01 Backspin Time] is set as “0.0”, the function is deactivated.

»  When output frequency reaches “0” after a stop command or trip, the inverter cannot run for the
[PRT-01 Backspin Time] and will display warning message of {Backspin Time}.

+ If a start command is re-entered during deceleration, the inverter will operate immediately
without applying the [PRT-01 Backspin Time] time.

» After the [PRT-01 Backspin Time], the inverter will automatically restart according to the [Reset
Restart] setting values. Refer to below diagram.

Warming
warning o Message
Message ‘ “ Clear
Clear i

Frequency — H Frequency

o152, - — Galin ,
Fault Signal l $ Fault Signal l +
Auto Reset ; Auto Reset ==———1|
Timer ! Timer H
Backspin —.-,-,~——( Backspin S

Timer Timer

Warning Waming
_~Message | Message
y’ Clear Clear !

Frequency Frequency

S |

Fault Signal I

P1(FX%

Auto Reset P4(RST) I l l
Timer

Backspin T Backspin 1

Timer Timer

- S—
T

Fault Signal l I I
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5.8.2 PRT-05 Phase Loss Protection
5.8.2.1 Open Phase Protection

Open-phase monitoring and protection can be set for both the input and output of the inverter. The
protection is used to prevent overcurrent levels at the inverter output due to an open phase. An
open phase at output may cause the motor to stall due to a lack of torque. Input phase open
detection is determined by DC Bus ripple voltage. The level can be set with PRT-06.

Group Code Name LCD Display  Parameter Setting Settingrange  Unit
) 00 [t
05 Input/output open Phase Loss Bits 00-11 bit
PRT phase protection Chk —
Open-phase input 15 (240V, 480V) |,
06 Voltage band IPO V Band 40 (575V) 1-100 V \Y

Input and Output Open-phase Protection Setting Details

Code Description

Input and output phase loss protection can be set independently.

LCD bit representation in parameter view. When the top segment is black,

bit is set to "ON".

ltem Bit Status (On) Bit Status (Off)
PRT-05 _ 1
Phase Loss Chk  |[.CD Display

Setting Function

Bit 1 Bit 0
v Output Open Phase protection
v Input Open Phase Protection

PRT-06 The initial value of the ripple voltage is 15V with a setting range of O ~
IPO V Band 100V.

5.8.3 PRT-08 Automatic Reset and Restart

For continued operation, the inverter can be automatically reset and restarted after a fault. Enable the auto
reset/restart function with parameter PRT-08. The number of reset/restart attempts and the time delay
between attempts are set with parameters PRT-09 and PRT-10. Certain faults cannot be auto reset. These
include inverter overheating, and hardware diagnostic faults.

Group Code Name LCD Display Parameter Setting ~ Setting Range Unit
DRV |06 Command source Cmd Source| 1 [Fx/Rx-1 0-5 -
00 |ot1|bito
08 Reset restart setup EST 1] 00-11 Bit
estart m
FRU Retr
09 No. of auto restart y 0-10 -
Number
10 Auto restart delay time|Retry Delay [5.0 0.1-600.0 [sec
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Automatic Reset and Restart - Setting details

Code Description

193

PRT-08
RST Restart

PRT-09
Retry Number

PRT-10
Retry Delay

LCD bit representation in parameter view. When the top segment
is black, bit is set to "ON".
ltem Bit Status (On) Bit Status (Off)

4

LCD Display

Reset Restart function

Setting Function
Bit 1 Bit 0
0 1 For faults other than LV
1 0 For LV faults
1 1 For both

The RST Restart function can be performed by two different
methods based on the “bit” settings (00~11).

For faults other than LV: If Bit O is turned on, the inverter resets
and restarts after a trip occurs.

For LV faults: If the Bit 1 is turned on, the inverter restarts after a LV
Fault.

The number of attempts to reset and restart is set at PRT-09 (Auto
Restart Count). If a fault occurs during operation, the inverter
automatically restarts after the set time programmed at PRT-10
(Retry Delay). At each restart, the inverter counts the number of
attempts and subtracts it from the number set at PRT-09 until the
retry number count reaches 0.

After an auto restart, if a fault does not occur within 60 sec, it will
increase the restart count number.

At auto restart, the acceleration options are identical to those of
speed search operation. Parameters CON-72-75 can be set
based on the load. Information about the speed search function
refer to 5.5.3 CON-70 Speed Search Operation on page 156.
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Y : Trip occurs
Normal Op.
Frequency Sgﬁ
Voltage |/ : ng /— / ,
T~ o 2y e—
]

Soel it SS PRT-10

™

|

Reset
Runcmd | ISSI ]
60 seconds
t—— >
Auto restarttriall 2 [ 1 | 2 1 ] o] | 2 |

[Example of auto restart with PRT-09 setting of 2]

Normally when a fault occurs, the inverter cuts off the output and the motor will free run. Another fault
may be triggered if the inverter begins its operation while motor load is in a free-run state.

Note
* Using Speed Search: See CON-71~ CON-75. During Auto reset/restart, a fault may be

triggered when the inverter restarts into a spinning load. To prevent faults, set speed
search CON-71, bit 1 to “ON” (set to 1). The inverter will perform a speed search after a

fault reset.

* In HAND mode, the auto restart resets the trip but does not restart the inverter.

O Caution
When auto reset/restart is enabled and a run command applied, the inverter will reset from
a fault and the motor will automatically start to rotate.
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5.8.4 PRT-11 Keypad Loss and Speed Reference Loss

When setting operating speed using an analog input, a pulsed input, through communications or
the keypad, the inverter can detect a keypad loss (PRT-11) and/or a speed reference loss based
on the settings of the following parameters.

A digital output can be used to provide a signal when communications with the keypad are lost and/or
the speed reference is lost. Set OUT-31~35 or OUT-36 to 24 (Lost Keypad)’ or ‘13 (Lost Command)'.

Group Code Name LCD Display Parameter Setting |Setting range ~ Unit
0 |None
11 Keypad command loss |Lost KPD 1 |Warning i
operation mode Mode 0 [None 2 |[Free-Run
3 |Dec
12 Speed_command loss [Lost Cmd 1 [Eree-Run i i
operation mode Mode
PRT 13 Time to determine Lost Cmd 10 0.1-120.0 sec

speed command loss [Time
Operation frequency
14 at speed command  |Lost Preset F |0.00
loss

Start frequency—
Max. frequency

15 Ana_lqg input loss Al Lost Level | 0 [Half of x1 -
decision level
Multi-function Relay
OUT 31~35 1-5 Relay 1-5 13 I(__‘,cc))sr:]mand I i
36 Multi-function output 1|Q1 Define

Keypad Loss and Speed Reference Loss Setting Details

Code Description

Keypad Loss - Set the inverters response to a loss of keypad
communications with the inverter.

Setting Function

The speed command immediately becomes the
operation frequency without any protection function.
PRT-11 Set OUT-31~35 or OUT-36 to 24: Lost keypad. The
Lost KPD Mode 1 Warning inverter outputs a warning signal when abnormal
operating conditions arise.

The inverter blocks output. The motor performs in
free-run condition.

The motor decelerates and then stops at the time set at
PRT-07 (Trip Dec Time).

Speed Reference Loss - The inverter responds to a speed reference loss
based on the setting of PRT-12.

Setting Function

0 [None

2 |Free-Run

3 [Dec

The speed reference immediately becomes the
0 [None . ) : .
operating frequency without any protection function.
PRT-12 The inverter blocks the output. The motor coasts to a
Lost Cmd Mode 1 [Free-Run stop put.
> Dec The inverter decelerates the motor and then stops at the
time set at PRT-07 (Trip Dec Time).
3 [Hold Input [The inverter calculates the average input value for
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10 seconds before the loss of the speed reference and
uses it as the speed reference.

4 [Hold Output

The inverter calculates the average output value for
10 seconds before the loss of the speed reference and
uses it as the speed reference.

5 |Lost Preset

The inverter operates at the frequency set at PRT- 14
(Lost Preset F).

Configure the voltage level and time delay for speed reference loss
detection when using analog input.

Setting

Function

PRT-15
Al Lost Level 0 [Half of x1
PRT-13

Lst Cmd Time

Based on the minimum analog input values set at IN-
08 (V1), IN-12 (V1°), IN-38 (V2) and IN-53 (12),
protection operates when the input signal is reduced to
half of the initial value of the analog input and after the
time (PRT-13) has expired.

Example: Set the speed reference to ‘5 (12)" at DRV-07,
and set IN-53 (12 min.) to 4 mA. When the 4mA input
drops to less than half (2mA), the protective function is
activated after the set time (PRT-13).

1 |Below of x1

The protective function operates when the analog input
signal falls below the minimum values set at IN-08
(V1), IN-12 (V1°), IN-38 (V2) and IN-53 (I12) and after

the time (PRT-13) has expired.

does not operate.

NOTE: If the minimum value of the analog input is ‘0’, the LostCmd function

PRT-14
Lost Preset F

To run at a fixed speed, set the operation mode (PRT-12 Lost Cmd Mode) to
‘5 (Lost Preset)’. When the protection function operates, this sets the
frequency for continued operation.

EX: Speed Ref Loss below 5V. Set IN-06 (V1 Polarity) to ‘Unipolar’ and IN-08 to ‘5 (V). Set PRT-
15 (Al Lost Level) to 1 (Below x1)" and PRT-12 (Lost Cmd Mode) to ‘2 (Dec) and then set PRT-13

(Lost Cmd Time) to 5 seconds. Then the inverter operates as follows:

Analog
input voltage

IN-08

—»{5 sec«

Frequency /

PRT-14

Relay 1: Lost
Command

FX |

Note

When using communications or RS-485 for speed reference, if speed reference is lost the
protection operates based on the time set at PRT-13 (Lost Cmd Time).
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5.8.5 PRT-17 Overload Trip and Early Warning

The inverter provides motor overload protection and will trip on an Overload Fault based on
amount of current (% motor amps) and time. The inverter responds to an overload fault based on
the setting of parameter PRT-20 (OL Trip Select). Select ‘1 (Free-Run)’ or ‘2 (Dec)’ to activate the
overload function and to determine the stop method when an overload fault occurs. Relayl~
Relay5 (OUT-31~35) or Q1 (OUT-36) can be set to ‘5 (Overload)’ to provide an output signal.

The inverter can also provide an overload warning (OLW) based on the settings of parameters
PRT-17 (OL Warn Select), PRT-18 (OL Warn Level) and PRT-19 (OL Warn Time). Set parameter
PRT-17 to ‘1 (Yes)’ to activate the overload warning function. Set the output current level in
parameter PRT-18, set the time in PRT-19. Relayl~ Relay5 (OUT-31~35) or Q1 (OUT-36) can be
set to ‘5 (Overload)’ to provide an output warning signal. The inverter does not trip when
warning levels are reached.

LCD Display ~ Parameter Setting  Setting range  Unit

. 0 |Normal Duty
04 Load Level Setting |Load Duty 1 |Heavy Duty 0-1 -
17 [Qverloadwaming ) o Select | 1 |ves 0-1 5
selection
18 Overload warning OL Warn Level (110 30-120 %
level
PRT Overload -
19 [ PO AN o warn Time 1100 0-30 sec
20 L\r/ilgtlon at overload OL Trip Select 1 |Free-Run - -
21 Overload trip level |OL Trip Level ]120 30-150 %
22 Overload trip time  |OL Trip Time 60.0 0-60.0 sec
3135 | oyi-relayS tem RO 15
ouT yITeay 5 |overLoad |- i
36 Multi-function output Q1 Define
Q1 item

A fault or warning occurs when the motor reaches an overload state based on the motor’s rated
current and the PRT settings. The amount of current for trips and warnings can be set separately.
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Overload Early Warning and Trip Setting Details

Code Description
Select the Overload Level.
Setting Function
Used in light loads like fans and pumps (overload
PRT-04 0 Normal tolerance: 110%/120% of rated underload current for 1
Load Duty Duty minute).
Heavy Used in heavy loads, like hoists and cranes (overload
1 Duty tolerance: 150% of rated heavy load current for 1 minute).
PRT-17 Set to ‘1 (Yes) to activate the overload warning function. If ‘0 (No) is selected,
OL Warn Select it will not operate.
\When the input current to the motor is greater than the overload warning level
PRT-18 : . L9
OL Warn Level (OL Warn Le_zvel) and continues at that level during the overload warning time
PRT-19 (OL Warn Time), the output (Re_lay 1~50r Q1) can §end awarning signal
. when set to ‘5’ Overload’. The inverter does not trip when warning levels
OL Warn Time
are reached.
Select the inverter protective action in the event of an overload fault.
Setting Function
PRT-20 0 |None No protective action is taken.
OL Trip Select The inverter output is blocked, and the motor will coast
1 [Free-Run
to a stop.
3 |Dec The inverter decelerates the motor to a stop.
PRT-21 When the current supplied to the motor is greater than the value of the
OL Trip Level overload trip level (OL Trip Level) and continues for the overload trip time (OL
PRT-22 Trip Time), the inverter output is either blocked or decelerates according to
OL Trip Time the PRT-20 selection.
PRT—1 9 PRT-19
+—
Multi-function output
Over Load (5) | I
Note

Overload warnings warn of an overload before an overload fault occurs. The overload warning
signal will not operate if the overload warning level (OL Warn Level) and the overload warning
time (OL Warn Time) are set higher than the overload trip level (OL Trip Level) and the overload
trip time (OL Trip Time).
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5.8.5.1 Inverter Overload Protection (IOLT) and Warning

In addition to motor overload settings, the inverter has built in inverter overload protection. When
the inverter output current exceeds the rated current, a protective function is activated to prevent
damage to the inverter. This inverter overload protection is based on inverse proportional
characteristics.

An inverter overload warning signal (relay output) can be provided before the inverter overload
protection function operates. Set OUT-31~35 or OUT-36 to ‘6 (IOL)". When the overcurrent time
reaches 60% of the allowed overcurrent time (120%, 1 min), the output relay will change state
(signal output at 120%, 36 sec).

LCD Display Parameter Setting Setting range  Unit
Relay 1-5
Q1 Define

Group Code Name
ouT 31~35 [Multi-function relay 1-5
36 Multi-function output 1

5.8.6 PRT-23 Under Load Fault and Warning

The inverter can be set to trip and/or provide a warning when low motor current conditions exist
during operation. This will protect against pump cavitation, deadhead, and dry running operating
conditions. Set PRT-27, Under load fault selection to ‘1 (Free-Run) or ‘2 (Decelerate)’ to enable
the protection. Current detection level is set with PRT-24. A digital output (OUT-31~35 or OUT-36)
can be set to 7 (Under Load)’ to provide an output signal. The following table lists the under-load
fault and warning features of the H2 series inverter.

Group Code Name LCD Display ~ Parameter Setting Setting range  Unit
Under load Output
23 ldetection Source |2 - Source O lcurrent 0-1 i
pg  |Under load UL Band 10.0 0.0-100.0 %
detection Band
25 Under_ load warning UL Warn Sel 1 |Yes 0-1 -
PRT selection
26 ;’;‘;er load warning| y; \warm Time  [10.0 0-600.0 sec
27 Under_load ip UL Trip Sel 1 [Free-Run 0-2 -
selection
28 Under load trip timer|UL Trip Time 30.0 0—600.0 sec

Under Load Trip and Warning Setting Details

Code Description

PRT-23 Select a source to detect the under-load trip. An under-load trip can be detected

UL Source using output current or output power.

PRT-24 Set a value for the under-load fault occurrence. This value (UL Band) applies
to each frequency of the load characteristics curve made by the AP2-01 Load

UL Band Tune

PRT-25 Select the under-load warning options. Set an output at OUT-31-35 and 36) to

UL Warn Sel 07C§JJrnder load)’. The warning signals are output when under load conditions

199



Parameter Descriptions 890053-00-02

PRT-26 A protective function operates when under load level condition explained
UL Warn Time |above is maintained for the warning time set.

Sets the inverter operation mode for situations when an under-load trip

PRT-27 occurs. If setto ‘1 (Free-Run)’, the output is blocked in an under-load fault

UL Trip Sel event. If setto ‘2 (Dec)’, the inverter decelerates the motor and stops when an
under-load fault occurs.

PRT-28 A protective function operates when under load level conditions explained

UL Trip Time above are maintained for the trip time set.

@ Caution

To operate under load trip properly, a load tuning (AP2-01 Load Tune) must be performed in
advance. If you cannot perform a load tuning, manually set the load fit frequencies (AP2-02 Load Fit
Lfreq—AP2-10 Load Fit Hfreq). The Under Load protection does not operate while the Energy Save
function is in operation.

5.8.7 PRT-31 No Motor Trip

The inverter can detect a low motor current condition and will trip on “No Motor trip” if the output
current is below the PRT-32 detection level for the PRT-33 detection time. The inverter responds
to a no motor trip condition when PRT-31 (No Motor detection) is set to ‘1 (Free-Run)’. PRT-31
may be set to (0) None (default) for testing with no motor connected.

Group Code Name LCD Display Parameter Setting Setting range
31 Operatlgn for no No Motor Trip 0 |None 0_None -
motor trip 1 |Free-Run
PRT 32 [Nomotortip g niotor Level |5 1-100 %
current level
33 [Nomotor No Motor Time [3.0 0.1-10 sec
detection time

No Motor Trip Setting Details

Description
PRT-32 If the output current value [based on the rated current (MOT-05)] is
No Motor Level lower than the value set at PRT-32 (No Motor Level), and if this
PRT-33 continues for the time set at PRT-33 (No Motor Time), a ‘no motor trip’
No Motor Time occurs.
@ Caution

If BAS-07 (V/F Pattern) is setto ‘1 (Square)’, set PRT-32 (No Motor Level) to a value lower than the
factory default. Otherwise, a ‘no motor trip,” may occur due to a lack of output current
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5.8.8 PRT-34 Motor Over Heat Sensor

A motor thermistor (PTC) can be connected to the inverter to monitor and protect the motor. The
source of current through the PTC can be provided by the 20mA output (AO1) of the inverter. The
voltage from the PTC can be applied to the inverter input terminals V1 or 12 (set as V2). Values for
monitoring and protection are in percent (%). The inverter will trip on a “Thermal Trip” fault when

the PTC input goes above the set fault level (PRT-36).

Parameter Descriptions

Code Name LCD Display Parameter Setting :ettlng Unit
ange
Selecting inverter operation 0 None
34 after detection of motor Thermal-T 1 |Free-Run 0-2
Sel N
overheat 2 [Dec
Selecting the input of the PTC [Thermal In | O Thermal In (V1)
PRT 35 sensor Src 1 V2 (12 terminal) 0-1
36 |Fault level of the PTC sensor Igsrma"T 50.0 0.0-100.0 (%
37 Fault area of the PTC sensor |1nermal-T | 0 lLow 0-1
Area 1 High
oUT 01 Analog output 1 item AO1 Mode | 14 |Constant 0-18
02 Analog output 1 gain AO1 Gain (100 0-100 %

Motor Overheat Protect Sensor Input Detail Settings
Code Description

Sets the inverter operation when motor overheat (Thermal Trip) is

detected.
Setting Function
PRT-34 0 |None Does not operate when motor overheat is detected.
Thermal-T Sel \When motor overheat is detected, the inverter output
1 [Free-Run : .
is blocked, and the motor will free-run (coast).
When motor overheat is detected, the motor
2 Dec
decelerates and stops.
Selects the terminal when the PTC sensor signal is connected to the
inverter.
PRT-35 Setin Eunff;'tion the PTC tion to terminal V1
onfigure the sensor connection to terminal V1.
Thermal In Src 0 [ThermalIn Set SW3 to the right as Tl
1 2 Configure the PTC sensor connection to terminal 12.
Set SWA4 to the right as V2.
PRI Configure the fault level (in %) of the PTC sensor
Thermal-T Lev '
Setting Function
PRT-37 0 lLow Thermal Trip fault when the PTC sensor input is
Thermal-T Area lower than PRT-36. . ——
1 |High Thermal Trip fault when the PTC sensor input is higher
than PRT-36.

IN-20
Thermal Monitor

Monitor PTC level at IN-20.

OUT-01 AO1 Mode
OUT-02 AO1 Gain

Used when supplying the constant current to the PTC sensor from the
analog output terminal (A01).
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Connections of a motor thermistor (PTC sensor).

When the AO1 (analog output) terminal is connected to the PTC thermistor (temperature sensor

installed in a motor), the inverter supplies constant current to the temperature sensor. Connect the
PTC signal wire (voltage) to one of the inverter's analog input terminals. This allows the inverter to
detect the changes in the PTC resistance and translates it into voltage. When the inverter detects
a motor overheat, a “Thermal Trip” occurs after a fixed delay time. The “Thermal Trip” cannot be

reset until the PTC input goes below the PRT-36 level.

To receive the PTC signal at V1 input terminal:

1.

ablrown

Set switch SW3 (Analog Input V1/TI) on the IO TB PCB to T1 (right). The sensor does not
operate if SW3 is set to 'V1'.

Set PRT-34 to Free-Run or Decel to activate monitoring and trip function.

Set PRT-35 (Thermal InSrc) to ‘0 (Thermal In)’.

Set PRT-36 to a % above which will cause a “Thermal Trip”.

Set PRT-37 to high.

SwW3

vi[[C B

V1(TI)

-

T-sensor

AO1

To receive the PTC signal at 12 input terminal:

1.

2.
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Set switch SW4 (Analog Input 12/V2) on the 10 TB PCB to V2 (right). The sensor does not
operate if SW4 is set to ‘12'.

Set PRT-35 (Thermal InSrc) to ‘1 (V2)'.
SW4

12 [CH]v2

AO1  12(V2) M

T-sensor
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5.8.9 PRT-40 Electronic Thermal Prevention (ETH)

ETH is an electronic thermal protective function that uses the output current and the speed of the
motor to predict a rise in motor temperature without a separate temperature sensor. Protection of
the motor is based on current, time and speed. The inverter responds to an ETH fault based on
the setting of parameters PRT-40 (ETH Trip) through PRT-43 (ETH Continuous).

Group Code Name LCD Display  Parameter Setting  Setting range
ho  [Flectronicthermal  deripin e | 0 None 0-2
prevention fault selection -
41 Motor cooling fan type |Motor Cooling | 0 |Self-cool - -
PRT 2  [Electionicthemalone leryy iy 29 100-150 %
minute rating
Electronic thermal
43 prevention continuous [ETH Cont 100 50-150 %
rating

Electronic Thermal (ETH) Prevention Function Setting Details

Code Description

ETH can be selected to provide motor thermal protection. Select 1 (Free-
Run) or 2 (Dec) to activate the ETH function and to determine the stop
method when an ETH fault occurs. The LCD screen displays “E-

Thermal”.
E?;igp Sel Setting Function _ _
0 |None The ETH function is not activated.
The inverter output is blocked. The motor coasts to a
1 |Free-Run
stop (free-run).
2 |Dec The inverter decelerates the motor to a stop.
Select motor cooling type (fan configuration) attached to the motor.
Setting Function
The cooling fan is connected to the motor shaft and the
0 [Self-cool cooling effect varies with motor speed. Most
universal induction motors have this design.
Motor includes a separately powered cooling fan which
1 [Forced- cool . )
provides extended operation at low speeds.
Continuous
rated current (%)
PRT-41 100 ---------------------P.B-.r..4.1.._.1. ........
Motor Cooling 95

------------- PRT-41=0

65

: Frequency (Hz)
20 60

203



Parameter Descriptions 890053-00-02

The 1 minute trip level. The amount of current that can be continuously

E'I?I-—Eizmm supplied to the motor for 1 minute, Percentage is based on the motor-rated
current (MOT-05).
Sets the amount of continuous rated current (including service factor)
with the ETH function activated. The range below details the set values
that can be used during continuous operation without tripping.

Current

PRT-43

ETH Cont PRT-42
PRT-43

60 ETH trip time (seconds)
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5.8.10 PRT-44 Fire Mode

Fire Mode operation is for use in emergency situations. When enabled, Fire Mode allows the inverter
to provide continuous operation ignoring most faults. Primarily used for fire pump operation but can be
applied when continuous operation is required due to emergencies.

When enabled, Fire Mode forces the inverter to ignore all minor faults and repeats a Reset/Restart of
major faults, regardless of the Reset/Restart count limit. In Fire Mode, the inverter continues to
operate based on the Fire Mode run direction and frequency set at PRT-46 and PRT-47.

LCD Display Parameter Setting Setting Range ~ Unit

44 Fire mode Fire Mode PW[3473 5 5
password
0 |None -
45 Fire mode setting |Fire Mode Sel|0: None 1 |Fire Mode
2 [Test Mode
s 46 Fire mode run Fire Mode Dir |0: Forward 0 Forward
direction 1 |Reverse
47 Fire mode run Fire Mode 60.00 0—max Freq Hy
frequency Freq
48 Fire mode Fire Mode Cnt{0 : 5
operation count
IN  |p5—71 [Dgitalinput PxDefine  [34: Fire Mode (042 i
configuration
31_35 [Pgtaloutout o 15 |7:Fire Mode  [0-43 i
configuration
2 TR output
36 pul Q1defne  [27:Fire Mode  [0-43 5
configuration

The inverter runs in Fire mode when PRT-45 (Fire Mode Sel) is set to ‘1 (Fire Mode)’, and the multi-
function terminal (IN-65~71) configured for Fire mode (34: Fire Mode) is activated. The inverter
ignores all other commands and operates in the direction set at PRT-46 (Fire mode run direction) at the
speed set at PRT-47 (Fire mode run frequency). In Fire mode, the inverter ignores most faults except
‘Over Current 1’, ‘Over Voltage’ and ‘Ground Fault’ and continues to operate. If any of these faults occur,
the inverter automatically performs a reset-restart to continue the operation.

Fire Mode Function Setting Details

Code Description
PRT.44 Fire mode password is 3473. . .
Fire Mode PW A password mus.t be created to enable Fire mpde. PRT-45 (Fire Mode
Sel) can be modified only after the password is entered.
Sets the Fire Mode.
Setting Function
0 [None Fire mode is not used.
PRT-45 . Normal Fire mode. When §et to 1 (Fire M(?de), N
Fire Mode Sel 1 |Fire Mode ﬁ]r;)itiles Fire Mode operation controlled with a digital
Fire mode test mode. When set to 2 (Fire Mode
2 [Test Mode [Test), allows testing of Fire Mode operation. In Fire
test mode, faults are normally processed. Using test
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Description
mode does not increase the count value at PRT-48
(Fire Mode Cnt).
PRT-46 o : .
Fire Mode Dir Sets the run direction for Fire mode operation.
PRT-47 ; i
Fire Mode Freq Sets the operation frequency for Fire mode.
Counts the number of the Fire mode operations. The number increases
only when PRT-45 (Fire Mode Sel) is set to ‘Fire Mode’. The count
PRT-48 . . .
. increases up to 99, then it does not increase any more. Does not
Fire Mode Cnt . . ) .
increase the count during Fire Mode testing.
@ Caution

If damper or lubrication operations are set for the inverter, Fire mode operation is performed after
the delay times set in the relevant operations. Note that Fire mode operation voids the
product warranty.

In Fire mode test mode, the inverter does not ignore the faults or perform a reset restart. All
the faults will be processed normally. Fire mode test mode does not increase the Fire mode
count(PRT-48). When the Fire mode operation is complete, the inverter stops operating and is
turned off.
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5.8.11 PRT-50 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motor stall caused by overloads.
When high currents are sensed during acceleration and/or constant speed, the output frequency is
decreased automatically to reduce current. Also, during deceleration, as the DC bus voltage

increases, the deceleration time is extended.

Flux braking is used to determine the optimum deceleration time to avoid overvoltage trips and
without utilizing brake resistors. When using flux braking, the output frequency is increased and

the regenerative energy is expended at the motor.

Group Code

Name

LCD Display

Parameter

Parameter Descriptions

Setting range

Setting

. 0000 bit3| bit2| bit 1| bit0
50 ﬁlﬁi"bﬁ;i‘i’ﬁg“on and Isial Prevent 110000 - 1111 bit
51  [Stall frequency 1 Stall Freq 1 60.00 E::::{t E req-— Stall Hz
52  |Stall level 1 Stall Level 1 [130 30—-150 %
Stall Freq 1-
53 Stall frequency 2 Stall Freq 2 60.00 Stall Freq 3 Hz
PRT b4 [Stall level 2 Stall Level 2 [130 30-150 %
Stall Freq 2—
b5  [Stall frequency 3 Stall Freq 3 60.00 Stall Freq 4 Hz
56  |Stall level 3 Stall Level 3 [130 30—-150 %
57  |Stall frequency 4 Stall Freq 4 60.00 g’;zl(lql:req 3-Max Hz
58 [Stall level 4 Stall Level 4 130 30-150 %
. . 7.5 - 125HP [0-150
59 Flux Braking Gain  [Flux Brake kp [0 150 - 800HPO—10 1%
31~3 Mult_l-functlon relay Relay 1-5
5 1-5 item
i Multi-function output 9 Sl _ i
36 uit-TuNction oupUt 51 pefine
1 item
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Stall Prevention Function and Flux Braking Setting Details

Code ‘Description

PRT-50
Stall Prevent

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed.

Setting Function
Bit 3 Bit 2 Bit 1 Bit O
v/ |Stall protection during acceleration
v Stall protection while operating at a
constant speed
v Stall protection during deceleration
v Flux braking during deceleration

LCD bit representation in parameter view. When the top segment is black,
bit is set to "ON".

Item

Bit Status (On)

Bit Status (Off)

LCD

Display

4

Setting

Function

0001

Stall protection
during acceleration

If inverter output current exceeds the preset
stall level (PRT-52, 54, 56, 58) during
acceleration, the motor stops accelerating and
starts decelerating. If current stays above the
stall level, the motor decelerates to the start
frequency (DRV-19). If the current decreases
below the stall level (PRT-52, 54, 56, 58), the
inverter and motor resume acceleration.

0010

Stall protection
while operating at
constant speed

Like stall protection function during
acceleration, the output frequency
automatically decelerates when the current
exceeds the preset stall level while operating at
constant speed. When the current decreases
below the stall level, the inverter and motor
resume acceleration.

0100

Stall protection
during deceleration

The inverter decelerates and keeps the DC bus
\voltage below the trip level to prevent an over
\voltage fault during deceleration. As a result,
deceleration times can be longer than the set
time depending on the load.

1000

Flux braking during
deceleration

'When using flux braking, deceleration time may
be reduced because regenerative energy is
expended at the motor.

1100

Stall protection and
flux braking during
deceleration

Stall protection and flux braking operate
together during deceleration to achieve the
shortest and most stable deceleration

performance.
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Stall level

g 11111 s 1111

Frequency | )/\
Rela.y operating h
during Stall _ /,/\ __
Accelerating = Decelerating
D e N
DC voltage
Frequency
Relay operating
during Stall -
Decelerating
PRT-51 Additional stall protection levels can be configured for different frequencies,
Stall Freq 1 ~ based on the load type. As shown in the graph below, the stall level can be set
above the base frequency. The lower and upper limits are set using numbers
PRT-58 that correspond in ascending order. For example, the range for Stall
Stall Level 4 Frequency 2 (Stall Freq 2) becomes the lower limit for Stall Frequency 1
(Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).
Stall level
Stall level 1 7\
Stall level 2 \
Stall level 3 \
Stall level 4 —
Stall Frg2 Stall Frq4
Output Frequency
StallFrq1  Stall Frq3
PRT-59 A gain used to decelerate without over voltage fault. It compensates for the

Flux Brake Kp

inverter output voltage.

Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and
fourth bits of PRT-50 (Stall Prevention) to achieve the shortest and most stable deceleration
performance without triggering an over voltage fault for loads with high inertia and short
deceleration times. Do not use this function when frequent deceleration of the load is required,
as the motor can overheat and be easily damaged.
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@® Caution
*  Use caution when decelerating while using stall protection since the deceleration time can
take longer than the time set, depending on the load.

»  Acceleration stops when stall protection operates. This may make the actual acceleration
time longer than the preset acceleration time.

e Whenthe motor is operating, Stall Level 1 applies and determines the operation of stall
protection.

« [fthe input voltage exceeds the nominal voltage, there is a possibility that the deceleration
stall does not work properly.
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5.8.12 PRT-60 Pipe Break Detection

This function detects Pipe Breaks during PID operation. The fault or a warning signal will occur if
the feedback does not reach the level set by users during the operation with the maximum output
(PID maximum output or the maximum speed set).

Name LCD Display ~ Parameter Setting |Setting Range  Unit
0 |[None
Pipe Break Detection |. 1 |Warning
60 setting PipeBroken Sel |0 > [Free-Run
PRT Pipe Break Detection [PipeBrok >-oee
o1 ipe Break Detection [PipeBroken | 0-100 "
variation Dev
62 e Break Detedton pipeproken DT [10.0 0-6000.0 Sec
OUT [31~36 |[Relay output 1-5 Relay1-5 28 Pipe Broken -

Pipe Break Detection Details

Code Description

Select the operation when detecting Pipe Breaks.

Setting Function
PRT-60 0 |None No operation
PipeBroken Sel 1 |Warning The inverter displays a warning message.
2 [Free-Run The inverter free-runs, then stops.
3 |Dec The inverter decelerates, then stops.
PRT-61 Sets the Pipe Break Detection level. Set the detect level by multiplying the set
PipeBroken Dev  |value for PRT-61 by PID Reference.
PRT-62 Sets the detect delay time. Pipe Break operates if the Pipe Break situation is
PipeBroken DT maintained for a set amount of time.
OUT-31~36 IAn output relay or Q1 can be set to '28 (Pipe Broken). When a Pipe Break
Define occurs, the Relay is activated.
';'2:::;;"““ PID reference
_ —— % ——Feedback
PID reference x PRT-61
Output frequency , Time

PID Limit or Max Freq.
{Whichever is smaller)

PRT-62 |

»
L

Time
In the graph above, Pipe Break detection occurs if the feedback is smaller than the value
calculated by multiplying the two values set at PID-04 and PRT-61 (PID-04 x PRT-61) at the
inverter's maximum output (when PID output is the maximum set value, or the inverter is running
at the frequency set at MOT-02).
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5.8.13 PRT-66 Dynamic Braking (DB) Resistor Configuration

240V, 30 HP and larger inverters

480V, 50 HP and larger inverters

575V, 30 HP and larger inverters

The above require both an external Dynamic Brake Unit (DBU) and Dynamic Brake Resistor
(DBR). Refer to 13.5 Dynamic Braking Resistor Specification on page 376.

240V, 7.5 HP ~ 25 HP

480V, 7.5 HP ~ 40 HP

575V, 7.5 HP ~ 25 HP

For the above, the braking unit (transistor, IGBT) and monitoring/control circuit is integrated inside the
inverter. An external brake resistor (DBR) is required, connected externally to the inverter.
Resistor data is provided for Brake Torque (BT) of 100% and 150% at a working rate of 5% and 10%
(PRT-66, %ED or duty cycle). If PRT-66, %ED is increased to 10%, the rated capacity (W) of the
brake resistor must be doubled. NOTE: When PRT-66, %ED is set to 0 (default), the braking unit
(transistor, IGBT) is disabled.

A digital output can be used to provide a warning when the duty cycle (%ED) has been exceeded. Set
OUT-31~35 or OUT-36 to 31 (DB Warn %ED).

Group Code Name LCD Display Parameter Setting  Setting range  Unit
Braking resistor 0 0 [Disabled B o
PRTI66 configuration DB Warn %ED 5 |[(575V only) 0. 1-30 %
31-35 [MANTUACHONRelay 15
ouT y oIt 25 DB Warn %ED | i
36 Multi-function 01 Define
output 1 item
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Dynamic Breaking Resistor Setting Details

Code

Description

PRT-66
DB Warn %ED

Set the braking resistor configuration (%ED: Enable Duty). The braking
resistor configuration sets the rate at which the braking resistor operates for
one operation cycle. The maximum time for continuous braking is 15 sec and
the braking resistor signal is not output from the inverter after the 15 sec
period elapses. An example of braking resistor set up is as follows:

[Example 1]

%ED = [ dec x 100%
Y T T acc + T _steady + T_dec + T_stop °

Frequencg

1 1
T_acc T_steady 1 T_dec T_stop

[Example 2]
T_dec

%ED = x 1009
& T_dec + T_steadyl + T_acc + T_steady?2 &

Frequency

T_steady 1 T_steady 2

e T_acc: Acceleration time to set frequency
e T _steady: Constant speed operation time at set frequency

e T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation frequency

e T stop: Stop time until operationresumes

@ Caution

Do not set the braking resistor to exceed the resistor’s power rating. If overloaded; it can
overheat and cause a fire. When using a resistor with a heat sensor, the sensor output can be
used as an external trip signal for the inverter’'s multi-function input.
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5.8.14 PRT-70 Level Detection

When the inverter is operating at or above the frequency set at PRT-74 (LDT Level), this function
is used to trigger a fault or set a relay output if the source value is out of the range of the user-
defined values. If the reset restart feature is turned on, the inverter continues to operate based on
the run command after the LDT fault is reset.

Group Code Name LCD Display  Parameter Setting Setting Range
70 Ir_ne(:/(;ael} detection LDT Sel \Warning None/Warning/Trip
71 |eveldetection | hrareaSel [1: Above Level (01 !
range
72 Level detection LDT Source |0: Output Current  |0-12 -
source
73 [evelaetection ) hr by Time 2.0 0-9999 Sec
delay time
4 Level detection LDT Level Source setting is Source setting is
reference value used used
e Level detection LDT Band Source setting is Source setting is
PRT bandwidth width used used
76 [oveldetecion i nrEreq 20,00 0.00-Max Freq (Hz) Hz
requency
7 Level d_etectlon trip|LDT Restart 60.0 0.0-3000.0 Min
restart time DT
gp  |-DTAutorestat | hrpsiont |1 0~6000 i
count
g7  [DTAutorestart | nrpgtcntml 0~6000 i
cycle count
LDT Auto restart
98 cycle Initialization [LDT Cnt Cir T 60 0~6000 Sec
time
Level Detection Setting Details
Code Description
Determines the inverter operation when a level detection trip occurs.
Setting Functions
PRT-70 0 [None No operation
LDT Sel 1 Warning The inverter displays a warning message.
2 [Free-Run The inverter free-runs, then stops.
3 [Dec The inverter decelerates, then stops.
Sets the level detection range.
Setting Operation
PRT-71 0 IBelow Triggers a level detect fault when the inverter
Level Detect operates below the frequency set by the user.
Triggers a level detect fault when the inverter operates
1 |Above
above the frequency set by the user.
PRT.72 Selgcts a source for level dete(_:tlon.
Setting Function
LDT Source
0 |Output Current Sets the output current as the source.
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Code

Parameter Descriptions

Description

DC Link Voltage  [Sets the DC link voltage as the source.

Output Voltage Sets the output voltage as the source.

kW

Sets the output power as the source.

hp

Sets the output power as the source.

V1

Sets the V1 terminal input as the source.

V2

Sets the V2 terminal input as the source.

12

Sets the 12 terminal input as the source.

PID Ref Value

Sets the PID reference as the source.

PID Fdb Val

Sets the PID feedback as the source.

Slolo|N|o|o|sw |

PID Output

Sets the PID output as the source.

PRT-73
LDT Dly Time

Sets the delay time for the operation set at PRT-70.

PRT-74
LDT Level

Sets the source for the level detection.
The following are the setting ranges and default values by the source.

Source

Default Value

Setting Range

Output Current

Rated current

0—150% of the rated current

DC Link
\oltage

350
700

0450V
0-900 V

Output
\oltage

230
460

0-250
0-500

kW

90% of the Inverter
rated power

0—150% of the Inverter rated
power

V1

9.00 V

0.00-12.00

V2

9.00

-12.00-12.00

12

18.00

0.00-25.00

PID Ref Value

50

PID Unit Min—PID Unit Max

PID Fdb Val

50

PID Unit Min—PID Unit Max

PID Output

50

-100.00%—-100.00%

PRT-75
LDT Band Width

If the source is detected below the set level, it must be adjusted to be above
the ‘LDT Level + LDT Band Width’ value to release the level detection fault.
If the source is detected above the set level, it must be adjusted to be below
the ‘LDT Level - LDT Band Width’ value to release the level detection fault.
The level detection trip bandwidth is 10% of the maximum source value.

PRT-76
LDT Freq

Sets the start frequency for the level detection. When setting the level
detection frequency, take into consideration the source type and the LDT
level.

PRT-77
LDT Restart DT

If PRT-08 (RST restart) is set to ‘YES,’ the inverter restarts after the time set
at PRT-77 elapses when an LDT trip is reset. The LDT Restart operates
each time an LDT trip is reset.

If PRT-77 is set to any other value than ‘0’ and the inverter is operating in
HAND mode, the inverter resets and the LDT trip is reset. However, the
inverter stays in OFF mode and does not restart the operation instantly.

PRT-96

LDT Rst Cnt
PRT-97

LDT Rst Cnt M
PRT-98
LDTCntCIr T

When the LDT trip occurs, the number of automatic restarts is set by PRT- 96.
If an LDT trip occurs, the inverter automatically restarts after the time set in
PRT-77 (LDT Restart DT) has elapsed. The PRT-97 is incremented by 1
each time it is automatically restarted.

When the value of PRT-97 becomes equal to PRT-96, it does not try to
restart automatically.

The LDT trip will be restarted within the time set in PRT-98 after auto restart.

If not, PRT-97 is initialized to 0.

215



Parameter Descriptions 890053-00-02

Code Description
OUT-31~35 Sets one of the output relays to ‘32 (LDT)’ to monitor the level detection
Relay 1-5 status.
PRT-75 t/,PRTJS LDT
4 / s _— Source
PRT-74

e

»

LDT i LDT

OFF LDT Warning OFF >
<An example of PRT-71 set to (1: Above Level)>

As shown in the figure above, level detection can be carried out (relay output is ‘on’) as the output
frequency is above PRT-76 frequency for the PRT-73 time and above the PRT-74 detection level.
The LDT operation is reset if the LDT Source (PRT-72) value is less than the PRT-74 level
subtracted from the PRT-75 value (band width).

Q@ Caution

e The LDT operation is carried out if the inverter operation is above PRT-74.

e Modify PRT-74 and PRT-75 appropriately when modifying LDT Source of PRT-71.
*  PRT-74 and PRT-75 become default value if the LDT Source is modified.

e PRT-77 (Restart DT) and PRT-08 (RST restart) features operate separately.

e Theinverter waits until the delay time set at PRT-73 (LDT Dly Time) before it operates based on
the setting in LDT-70 when the level detection time condition is met.
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5.8.15 PRT-79 Fan Fault Detection

Code Name LCD Display Parameter Setting Setting range Unit
PRT [79 Coohn_g fan fault Fan Trip Mode [Warning 0-1 -
selection
OUT [31~35 |Multi-function relay 1-5 |Relay 1-5 8 Fan 0-43 i
OUT |36 Multi-function output 1  [Q1 Define \Warning

* 150 HP and larger have internal cooling fans. These fans are also included in the Fan Fault
Detection. A warning “InFan Warning” will appear.

Fan Fault Detection Setting Details

Code Description
Set the cooling fan fault mode.
Setting Function
PRT-79 0 [rip The inverter output is blocked, and the fan trip is

displayed when a cooling fan error is detected.
When OUT-31-35 (Relay1-5) or OUT-36 (Q1 Define)
1 Warning [are setto ‘8 (FAN Warning)', the fan error signal is
output, and the operation continues.

Fan Trip Mode

OUT-31-35 'When the parameter value is set to ‘8 (FAN Warning)', the fan error signal
Relayl-5 is output, and operation continues. However, when the inverter inside
OUT-36 temperature rises above a certain level, output is blocked due to

Q1 Define activation of overheat protection.

5.8.16 PRT-80 Option Card Trip

The inverter monitors communication between installed option cards and will fault when a
communication error occurs between the option card and the inverter. The inverter responds to an
Option Trip based on the setting of PRT-80 (motion at option trip).

LCD Display \Parameter Setting Setting range  Unit

Opt Trip Mode 1 [Free-Run 0-2 -

Operation Mode on Option Trip Setting Details

Code Description

Setting Function

0 |None No operation
The inverter output is blocked, and fault information is
shown on the keypad.

The inverter decelerates the motor based on the value set
at PRT-07 (Trip Dec Time).

PRT-80
Opt Trip Mode | 1 |Free-Run

2 |Dec
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5.8.17 PRT-81 Low Voltage Fault

When the internal DC bus voltage drops due to a power loss, the inverter turns off the output and
a low voltage fault occurs after the delay time set in PRT-81 (Low voltage fault delay time). When
the voltage recovers, the fault clears, and the inverter is ready to resume operation. Relay 1~5
(OUT-31~35) or Q1 (OUT-36) can be set to 11 (Low Voltage) to provide an output signal.

Group Code Name LCD Display Parameter Setting ~ Setting range Unit
PRT [g1  |-oWvoltage tip LVT Delay (0.0 0-60.0 sec
decision delay time
31~35 [Multi-function relay 1-5 [Relay 1-5 Low
el 36 Multi-function output 1  |Q1 Define 1 Voltage 0-43 ]

Low Voltage Fault Setting Details

Code Description

If the parameter value is set to “11 (Low Voltage), the inverter stops the output
PRT-81 first when a low voltage trip condition occurs, then a fault occurs after the low

LVT Delay \voltage trip decision time elapses. The warning signal for a low voltage fault can
be provided using the outputs. However, the low voltage trip delay time (LVT Delay
time) does not apply to warning signals.

5.8.18 PRT-82 Selecting Low Voltage 2 Fault During Operation

Group Code |Name LCD Display  |Setting Setting range  Unit
Low voltage trip

PRT [82 decision during LV2 Trip Sel 0 [No 0-1 -
operation

Setting PRT-82 to “1 (Yes) which makes a low voltage condition a latched fault requiring a manual
reset. If the internal DC voltage decreases lower than a certain voltage, the inverter disconnects the
output and displays low voltage ‘2 (Low Voltage 2)'. Even if the voltage increases and goes back to
the normal state, unlike a low voltage fault, it remains in a fault state until manually reset.

5.8.19 PRT-90 Low Battery Voltage Warning

The H2 series has a battery used for the Real Time Clock (RTC). If the low battery voltage
warning function is set to ‘Yes,” a low battery voltage warning occurs when the battery voltage is
lower than 2 V (normal voltage is 3 V). Replace the battery when the low battery warning is
displayed.

Group Code Name LCD Display Parameter Setting  Setting Range  Unit
Low battery 0 |None

Low Battery | O |None

oltage detection 1 |Warning
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Low Battery Voltage Warning Detail Settings

Description

The low battery voltage warning for the RTC function installed in the

PRT-90 inverter can be enabled or disabled. The low battery voltage warning
Low Battery occurs when the battery voltage is lower than 2 V.
@ Caution

e For battery replacement, refer to 2.2.1 Battery Access on page 24.
* Make sure that the battery doesn'’t fall inside of the inverter.

5.8.20 PRT-91 Broken Belt

Broken belt is used to detect problems when a Belt or Coupling is broken while a pump is running.

Group Code Name LCD Display gaer;mzter Setting range  Unit
0 None
91 ]:Set b_roken belt BrokenBelt Sel 0 [None |1 \Warning
unction
2 Free-Run
gp  [Function frequency of |\ o nBelt Freq [15.00 15.00~MaxFreq Hz
PRT broken belt
93* Motor torque current [Current Trg - 0~100.0 %
Function torque
** ~ 0,
94 current of broken belt BrokenBelt Trq |10.0 0~100.0 Yo
95 Function Delay time BrokenBelt Dly |10.0 0.0~600.0 sec
of broken belt

* Current output torque value compared to motor rated torque (%)
** Broken belt operation torque compared to motor rated torque (%)

After inverter is operating above the frequency set at PRT-92 and current torque reaches the limit
set at PRT-94 and delay time is above the PRT-95 setting, Broken Belt is activated.

Torgue Current
[A]
F

[Current Trq %]_|
at [BrokenBelt Freq)

[BrokenBelt Trq %}

Time count

I 1
I 1
I )
T T
I 1
I 1
[BrokenBelt Dlyl{— — — — — — — r——-{-————}— ————— -
:/I :/

BrokT Belt IWarning or Trip

No action

t
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6 PID Control Group (PID)

PID control is one of the most common auto-control methods. It uses a combination of
proportional, integral, and differential (PID) controls that provide more effective control for
automated systems. The functions of PID control that can be applied to the inverter operation are
as follows:

Function

Control speed by using feedback of the existing speed
comparing it to a target speed. The inverter adjusts the output to
maintain a constant speed (the target speed).

Control pressure by using feedback of the existing pressure
comparing it to a target pressure. The inverter adjusts the output
to maintain a constant pressure.

Control flow by using feedback of the existing flow comparing it
to a target flow. The inverter adjusts the output to maintain a
constant flow.

Control temperature by using feedback of the existing
temperature comparing it to a target temperature. The inverter
adjusts the output to maintain a constant temperature.

Purpose

Speed Control

Pressure Control

Flow Control

Temperature Control

6.1 PID Parameter List

LCD

Code Name Display Setting Range Initial Value Property*  Ref.
00 Jump Code Jump Code 50 0] p.74
01 | PID mode selection PID Sel (1) :\('gs 0| No A | p224
03 PID output monitor PID Output - - X p.224
04 PID reference monitor PID Ref Value - - X p.224
05 PID feedback monitor PID Fdb Value - - X p.224
06 PID error monitor value PID Err Value - - X p.224

0 KeyPad
1 V1
3 V2
4 12
10 | PID reference 1 source PID Ref 1 Src 5 | Int485 0 | Keypad A .224
selection -
6 Fieldbus
8 Pulse
10! V3
11 13
11 | PID reference 1 keypad PIDRef1Set | it Min-Unit Max Unit Default 0 |p24
0 None
1 V1
3 V2
PID reference 1 auxiliary PID 4 12
2 source selection ReflAuxSrc 6 Pulse 0 | None A p.224
7 Int 485
8 FieldBus
10* V3
11 13
0 M + (G*A)
- 1 M * (G*A)
PID reference 1 auxiliary PID " .
13 : 2 M/ (G*A) 0 | M+(G*A) (0] p.224
mode selection ReflAuxMod 3 M+ (M * (GA))
4 M+ G*2*(A-50)
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Code

INE[E)

LCD
Display

Setting Range
M * (G * 2 * (A- 50))

M7/ (G * 2 * (A-50))

M+M*G*2* (A
50)

(M-AY"2

MA2 + A2

MAX (M,A)

MIN (M,A)

M+A)/2

Root (M+A)

Initial Value

PID Control

Property*

Ref.

14

PID reference auxiliary gain

PID Refl Aux
G

-200.0-200.0 (%)

0.0

p.224

15

PID reference 2 auxiliary
source selection

PID Ref 2 Src

Keypad

V1

V2

12

Int 485

Fieldbus

oWk |O

Pulse

91

V3

10

13

0 | KeyPad

p.224

16

PID reference 2 keypad
setting

PID Ref 2 Set

Unit Min—=Unit Max

Unit Default

p.224

17

PID reference 2 auxiliary
source selection

PID
Ref2AuxSrc

None

V1

V2

12

Pulse

Int 485

FieldBus

=3

V3

13

0 | None

p.224

18

PID reference 2 auxiliary
mode selection

PID
Ref2AuxMod

M + (G*A)

M* (G*A)

M7/ (G*A)

M + (M * (G*A))

M+ G * 2 * (A-50)

M * (G * 2 * (A- 50))

M/ (G * 2 * (A-50))

\lc»cn.bwr\)l—\o,':‘goo\lm.bwl—\o

M+M*G*2* (A
50)

8

(M-A)"2

9

MA2 + A2

10

MAX (M,A)

11

MIN (M,A)

12

M+A) /2

13

Root (M+A)

0 | M+(G*A)

p.224

19

PID reference 2 auxiliary
gain

PID Ref2 Aux
G

-200.0-200.0 (%)

0.0

p.224

20

PID feedback selection

PID Fdb
Source

Vi

V2

12

Int 485

FieldBus

Pulse

V3

13

p.224

21

PID feedback auxiliary
source selection

PID Fdb Aux
Src

None

V1

V2

12

Pulse

Int 485

FieldBus

=

V3

13

0 | None

p.224

22

PID feedback auxiliary
mode selection

PID
FdbAuxMod

M + (G*A)

Ho,'jgoo\lovhool—\ocoogxlm.bwl\)o

M * (G*A)

0 | M+(G*A)

p.224

221




PID Control

890053-00-02

LCD . o .
Code Name Display Setting Range Initial Value Property Ref.

2 M/ (G*A)

3 M+ (M * (G*A))

4 M+ G * 2 * (A- 50)

5 M* (G * 2 * (A- 50))

6 M/ (G *2* (A-50))

7 M+M*G*2*(A-

50)

8 (M-A)~2

9 MA2 + AN2

10 | MAX (M,A)

11 | MIN (M,A)

12 M+A/2

13 Root (M+A)
23 PID feedback auxiliary gain PID Fdb Aux G | -200.0—200.0 (%) 0.0 6] p.224
24 PID feedback band PID Fdb Band 0.00 — Unit Band (%) 0.00 o p.224

PID controller proportional PID P-Gain 1
25 gain 1 0.00-300.00 (%) 50.00 o p.224
26 EID controller integral time PID I-Time 1 0.0-200.0 (sec) 10.0 o 294
27 E’rlnlizeclontroller differential PID D-Time 1 0.00-1.00 (sec) 0.00 o p.224
08 g;l%controller feed forward PID FF-Gain 0.0-1000.0 (%) 0.0 o p.224
29 PID output filter PID Out LPF 0.00-10.00 (sec) 0.00 0o p.224
30 PID output upper limit PID Limit Hi PID Limit Lo— 100.00 (%) 100.00 o p.224
&l PID output lower limit PID Limit Lo -100.00—PID Limit Hi 0.00 (@) p.224
32 g;l%czontroller proportional PID P-Gain 2 0.00-300.00 (%) 50.0 o p.224
33 EID controller integral time PID I-Time 2 0.0-200.0 (sec) 10.0 o 204
34 EID controller differential PID D-Time 2 0.00-1.00 (sec) 0.00 o 294
time 2 p

0 PID Output
35 PID output mode PID Out Mode 1 PID+ Main Freq 2 | PID or Main (0] p.224

2 PID or Main
36 | PID output inverse PID Out Inv - 0| No A | p224
37 PID output scale PID Out Scale 0.1-1000.0 (%) 100.0 A p.224
40 Z'ef:"’:;“'lt"mp reference PID Step Ref 1 | Unit Min-Unit Max Unit Default 0 | p22a
41 Eé%r:’é“'zt"ﬁep reference PID Step Ref 2 | Unit Min—Unit Max Unit Default o p.224
42 Eégi%“g"smp reference PID Step Ref3 | Unit Min-Unit Max Unit Default o} p.224
43 Eégir':é“"f"mp reference PID Step Ref4 | Unit Min—Unit Max Unit Default 0 | p22a
44 E"egir’:;“g"ﬁep reference PID Step Ref5 | Unit Min-Unit Max Unit Default 0 | p224
45 Eéﬁir:’é“g"ﬁep reference PID Step Ref 6 | Unit Min—Unit Max Unit Default o p.224
46 Eégi%“'?t"smp reference PID Step Ref 7 | Unit Min-Unit Max Unit Default o} p.224
50 PID controller unit selection PID Unit Sel Refer to the Unit List 1| % O p.224

0 CUST
1 %

2 PSI

3 F

4 ‘C

5 inWC
6 inM

7 mBar
8 Bar

9 Pa
10 kPa
11 Hz
12 rpm
13 V

14 A
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LCD

PID Control

Code Name Display Setting Range Initial Value Property*  Ref.
15 kW
16 HP
17 mpm
18 ft
19 m/s
20 m3/s
21 m3/m
22 m3/h
23 I/s
24 I/m
25 I/h
26 kg/s
27 kg/m
28 kg/h
29 gl/s
30 gl/m
31 gl’h
32 ft/s
33 f3/s
34 f3/m
35 f3/h
36 Ib/s
37 Ib/m
38 Ib/h
39 ppm
40 pps
0 x 100
1 x 10
51 PID unit scale PID Unit Scale 2 x1 2| x1 (0] p.224
3 x 0.1
4 x 0.01
X100 | -30000 - Unit Max
. X10 | -3000.0 - Unit Max ) .
52 E’éﬁrg"mm' 0% setting PID Unit 0% X1 | -300.00 - Unit Max gfg%sod;%?;‘g'”g on o p.224
X0.1 | -30.000 - Unit Max
X0.01 | -3.0000 - Unit Max
X100 | Unit Min - 30000
. X10 | Unit Min - 3000.0 . .
53 E’éﬁrg"””"' 100%setting | b5 ynit 100% | X1 | Unit Min - 300.00 E;g‘fgso‘li‘t’s:g'”g on 0 |p22a
X0.1 | Unit Min - 30.000
X0.01 | Unit Min - 3.0000

[1] 'V3 and I3’ are available when Extended 10 Bd. is installed. Refer to Extended 10 option manual for more detailed information.
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6.2 PID Basic Operation

PID operates by controlling the output frequency of the inverter in automated process control
systems to maintain speed, pressure, flow, or temperature.

Note

e Normal PID output (PID OUT) is bipolar and is limited by PID-30 (PID Limit Hi) and PID- 31
(PID Limit Lo) settings. DRV-20 (MaxFreq) value equals a 100% of PID OUT.

»  The following are the variables used in PID operation, and how they are calculated:
- Unit MAX = PID Unit 100% (PID-53)
- Unit Min = (2xPID Unit 0% (PID-52)—PID Unit 100%)
- Unit Default = (PID Unit 100%-PID Unit 0%)/2
- Unit Band = Unit 100%-Unit 0%

e PID control may be utilized for the following operations:
Pre-PID/Soft fill, Auxiliary PID reference compensation, Flow compensation, Pipe
breakage detection.

e During a PID operation, the PID output becomes the frequency reference. The inverter
accelerates or decelerates to the frequency reference based on the Acc/Dec times.

PID Basic Operation Setting Details

Code Description
E:Bgél Set to ‘1 (Yes) to enable PID control and use functions for the process PID.
PID-03 Displays the existing output value of the PID controller. The unit, gain, and
PID Output scale that were set in the PID group are applied on the display.
PID-04 Displays the existing reference value set for the PID controller. The unit, gain,
PID Ref Value and scale that were set in the PID group are applied on the display.
PID-05 Displays the latest feedback value as input to the PID controller. The unit, gain,
PID Fdb Value and scale that were set in the PID group are applied on the display.
PID-06 Displays the difference between the existing reference and the feedback (error
i value). The unit, gain, and scale that were set in the PID group are applied on
PID Err Value :
the display.
Selects the reference input (Setpoint source) for the PID control. The default
setting is to enter the setpoint at the Keypad, see PID-11 although other
sources may be used. The setpoint source cannot be set to the same source
as the PID feedback source (PID-20, PID Fdb Source).
Setting | Function
PID-10 0 | Keypad Keypad
PID_Ref 1 Src 1 |Vv1 -10-10 V input voltage terminal
3 | V2 12 analog input terminalWhen the analog voltage/current
input terminal selection switch (SW4) at the terminal block is
4 |12 set to | (current), input 0-20 mA current. If it is set to V
(voltage), input 0—10 V.
5 |[Int. 485 RS-485 input terminal
7 | FieldBus Communication command via a communication option card
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Code Description

8 | Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
10 | V3 V3 analog input terminal of Extended 10 option card.
When the analog voltage/current input terminal selection
11113 switch (SW2) at the terminal block is set to I3 (current), input
0-20 mA current. If it is set to V3 (voltage), input 0-10 V.

PID-11 Enter a reference value (setpoint) if the PID Ref 1 Src (PID-10) is setto ‘0
PID Ref Set (Keypad)'.
Selects an auxiliary reference source (a second feedback source) if used with
the PID control. If an auxiliary source is selected, the reference is determined
using the input value at the Ref 1 source (set at PID-10) and the value set at
PID-13 PID ReflAuxMod.
Setting | Function
0 | None Not used
1 |Vl -10-10 V input voltage terminal
3 | V2 I2 analog input terminal
PID-12 If the analog voltage/current input terminal selection switch
PID ReflAuxSrc |4 |12 (SW4) at the terminal block is set to | (current), input 0-20
mA current. If it is set to V (voltage), input 0-10 V
6 | Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
7 | Int. 485 RS-485 input terminal
8 | FieldBus Communication command via a communication option card
12 | V3 V3 analog input terminal of Extended IO option card.
When the analog voltage/current input terminal selection
13|13 switch (SW2) at the terminal block is set to I3 (current), input
0-20 mA current. If it is set to V3 (voltage), input 0-10 V.

PID-13
PID ReflAuxMod

PID-13 (PID ReflAuxMod) provides formulas to calculate the reference 1
value. If PID-12 (PID ReflAuxSrc) is set to any other value than ‘None,’ the
final reference 1 value is calculated using the input value at the source (set at
PID-10) and the input value set at PID-12).

M+(G*A)

M*(G*A)

M/(G*A)

M+(M*(G*A))

M+G*2*(A-50)

M*(G*2*(A-50))

M/(G*2*(A-50))

M+M*G*2*(A-50)

(M-A)"2

OO N[O |WINF|IO

MA2+AN2

10 | MAX(M,A)

11 | MIN(M,A)

12 | (M+A)/2

13 | Square Root(M+A)

M= Value by the PID Ref 1 source set at PID-10

G= Gain value set at PID-14

A= Value input by the Refl Aux Src set at PID-12

PID-14 , .

PID Refl Aux G Gain value for the formulas provided by PID-13.

PID-20 Selects the source of the feedback input for PID control. PID-20 (feedback)
PID Fdb Src cannot be set to the same source as PID-10 (PID Refl source) .
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Code Description
Setting Function
0 |V1 -10-10 V input voltage terminal
2 | V2 12 analog input terminal
If the analog voltage/current input terminal selection switch
3 |12 (SW4) at the terminal block is set to | (current), input 0-20
mA current. If it is set to V (voltage), input 0-10 V
4 | Int. 485 RS-485 input terminal
5 | FieldBus Communication command via a communication option card
7 | Pulse TI Pulse input terminal (0-32 kHz Pulse input)
Selects the external input source to be used as an auxiliary feedback source
for PID control. When the external input source is selected, the reference is
determined using the input value at the source (set at PID-10) and the value
set at PID-13 PID ReflAuxMod.
Setting | Function
0 | None Not used
PID-21 1 |Vl -10-10 V input voltage terminal
PID Fdb AuxSrc 3 | V2 12 analog input terminal
When the analog voltage/current input terminal selection
4 |12 switch (SW4) at the terminal block is set to | (current), input
0-20 mA current. If it is set to V (voltage), input 0-10 V
6 | Pulse T1 Pulse input terminal (0-32 kHz Pulse input)
7 | Int. 485 RS-485 input terminal
8 | FieldBus Communication command via a communication option card

PID-22
PID Fdb AuxMod

The PID-22 (PID Fdb AuxMod) provides formulas to calculate the final
feedback value (PID-20 and PID-21). If PID-21 (PID Fdb AuxSrc) is set to any
other value than ‘None,’ the final feedback is calculated using the input values

at the two feedback sources (set at PID-20 and PID-21).

M+(G*A)

M*(G*A)

M/(G*A)

M-+(M*(G*A))

M+G*2*(A-50)

M*(G*2*(A-50))

M/(G*2*(A-50))

M+M*G*2*(A-50)

(M-A)"2

OO N[OOI~ |WINFO

MA2+AN2

10 | MAX(M,A)

11 | MIN(M,A)

12 | (M+A)/2

13 | Square Root(M+A)

M= Value by the Feedback Src set at PID-20

G= Gain value set at PID-23

A= Value by the feedback auxiliary source set at PID-21

g:g'ggb Aux G Gain value used in a formula set at PID-22.

Sets the maximum and minimum value by adding or subtracting the PID Fdb
PID-24 Band value (PID-24) from the reference value. When the feedback value is
PID Fdb Band between the maximum and minimum value, this parameter maintains the PID

output.
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Code Description

PID-25 Set the output ratio for differences (errors) between the reference (setpoint)

. and feedback. As P-Gain is increased, the error is more quickly corrected.

PID P-Gainl . . : : . )

PID-32 However, if P-Gain is set too high, the.mechan_lcal system will begin to

PID P-Gain? overshoot and at some point may begin to oscillate and become unstable.

EX: If the P Gain 1 is set to 50%, then 50% of the error is output.

I-Time sets the time to output accumulated errors. When the error is 100%, the
time taken for 100% output is set. When the integral time (PID I-Time) is set to
1 second, 100% output occurs after 1 second of the error remaining at 100%.

PID-26 Differences in a normal state can be reduced by PID I-Time. When the multi-

PID I-Time 1 function terminal is set to ‘24 (I-Term Clear)’ and is activated, all of the

PID-33 accumulated errors are deleted.

PID I-Time 2 PID output (final frequency reference) is affected by the gains set at PID-25,
PID-32, and the Acc/Dec times (DRV-03 and DRV-04) to achieve the PID
output change. Therefore, consider the relationship between these values
when configuring the gains and the Acc/Dec times.

Sets the output amount for the rate of change in errors of the error signal by

PID-27 the D-Time and uses the result as a corrective signal to the system. Since this

PID D-Time 1 type of control acts to stabilize the transient response of the system, it may be

PID-34 thought of as electronic damping.

PID D-Time 2 EX: If the differential time (PID D-Time 1) is set to 1 ms and the rate of change
in errors per sec is 100%, output occurs at 1% per 10 ms.

PID-28 Sets the ratio that adds the target to the PID output. Adjusting this value leads

PID FF-Gain to a faster response.

Used when the PID controller output changes too quickly or the entire system
is unstable, due to severe oscillation. In general, a lower value (default

PID-29 P . . :

PID Out LPE yalue—O) is usg(_j to spee(_j up response time, but in some cases a higher value
increases stability. The higher the value, the more stable the PID controller
output is, but the slower the response time.

PID-30

PID Limit Hi Used to set limits of the output of the inverter during PID control. The % is

PID-31 based on the 60 Hz. setting of the inverter.

PID Limit Lo
Selects one of the PID output modes to modify the final PID output.
Modifications can be made by adding input values and the main operation
frequency of the PID output to the final PID output value. The following table

PID-35 lists the 3 modes that are available.

PID Out Mode Setting
0 | PID Output
1 | PID+Main Freq
2 | PID or Main
Set to “No” for normal PI Control. The inverters output will increase when the

PID-36 feedback signal decreases. (EX: Pressure Control).

PID Out Inv Set to “Yes” for inverse Pl Control. The inverters output will increase when the
feedback signal increases. (EX: Temperature Control).

E:ngt Scale Adjusts the amount of the controller output.

Three digital inputs can provide up to 7 different Step References (setpoints)

PID-40~46 depending on which inputs are close_d (001~111). See settings_ at _IN—65~71 for

Step Ref 1~7 PID Step Ref's L, M and H. With no inputs closed (000), Setpoint is from PID-

p Re
10 and PID-11.
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Code Description

The 7 different setpoint settings can be entered at parameters PID-40 through
PID-46. See below table. These inputs when closed override the Reference
(setpoint) assigned in PID-10 and PID-11 (Keypad setpoint).

Terminals

P5 P6 P7

IN-69 IN-70 IN-71 Setpoint

PID Step | PID Step | PID Step

Ref L Ref M Ref H # | Code Desc
0 0 0 0 | PID-11 | PID Ref 1 Set
1 0 0 1| PID-40 | PID Step Ref 1
0 1 0 2 | PID-41 | PID Step Ref 2
1 1 0 3 | PID-42 | PID Step Ref 3
0 0 1 4 | PID-43 | PID Step Ref 4
1 0 1 5 | PID-44 | PID Step Ref 5
0 1 1 6 | PID-45 | PID Step Ref 6
1 1 1 7 | PID-46 | PID Step Ref 7

Sets the unit for the control variable.
0: CUST is a custom unit defined by the user.

Setting
0 | CUST 21 m 3/m(m 3/min)
1 | % 22 m 3/h(m 3/h)
2 | PSI 23 I/'s
3 | OF 24 I/m
4 | OC 25 I/h
5 |inWC 26 kg/s
6 |inM 27 kg/m
7 | Bar 28 kg/h
PID-50 8 | mBar 29 glls
PID Unit Sel 9 | Pa 30 gl/m
10 | kPa 31 gl’/h
11 | Hz 32 ft/s
12 | Rpm 33 f3/s(ft3/min)
13|V 34 f3/h (ft3/h)
14 |1 35 Ib/s
15 | kwW 36 Ib/m
16 | HP 37 Ib/m
17 | mpm 38 Ib/h
18 | ft 39 ppm
19 | m/s 40 pps
20 | m3/s(m3/S)

Multiplies all PID Units (PID-50) by the scale factor.

PID-51 EX PSI: With initial settings of PID-11 (setpoint) at 50 PSI and PID-53 (PID
PID Unit Scale Unit 100%) at 100 PSI, changing PID-51 scale to “x10” now shows a setpoint
of 500 PSI and a max. of 1000 PSI.

PID-52
PID Unit 0 % Sets the Unit 0% and Unit 100% values as the minimum and maximum values
PID-53 set at PID-50.

PID Unit 100%
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PID Feedback Block

PID Control
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PID Output Mode Block

o | 35

1

E100.00% ~ 100.00%)
Target
Max

EPID1 Output Value

232



890053-00-02 PID Control

6.3 Application Group 1 (AP1)

Application Group 1 (AP1) includes additional PID control related parameters and are described
below.

6.3.1 AP1 Parameter List

LCD . o .

Code Name Display Setting Range Initial Value Property Ref.
00 Jump Code Jump Code 1-99 20 e} p.74
05 Sleep boost amount Sleep Bst Set 0.00-Unit Max 0.00 e} p.233

0.00, Low p.233

06 Sleep boost speed Sleep Bst Freq Freq— High Freq 60.00 (@)
07 PID sleep mode 1 delay time PID Sleep 1 DT 0.0-6000.0 (sec) 20.0 o] p.233
08 PID sleep mode 1 frequency PID SleeplFreq 0.00, Low Freg— High Freq | 0.00 (6] p.233
09 PID wakeup 1 delay time PID WakeUpl DT | 0.0-6000.0 (sec) 20.0 o p.233
10 PID wakeup 1 value PID WakeUpl1Dev | 0.00-Unit Band 20.00 o p.233
11 PID sleep mode 2 delay time PID Sleep 2 DT 0.0-6000.0 (sec) 20.0 o] p.233
12 PID sleep mode 2 frequency PID Sleep2Freq 0.00, Low Freg— High Freq | 0.00 O p.233
13 PID wakeup 2 delay time PID WakeUp2 DT | 0.0-6000.0 (sec) 20.0 o] p.233
14 | PID wakeup 2 value PID WakeUp2Dev | 0.00-Unit Band 20.00 o] p.233

0 No
20 Soft Fill function options Soft Fill Sel 1 v 0 | No O p.235
es

Pre- PID . p.235

21 operation frequency Pre-PID Freq Low Freg— High Freq 30.00 O
22 Pre- PID delay time Pre-PID Delay 0.0-600.0 (sec) 60.0 e} p.235
23 | Soft Fill escape value Soft Fill Set Unit Min—Unit Max 20.00 o] p.235
24 Soft Fill reference increasing value | Fill Step Set 0.00-Unit Band 2.00 (6] p.235
25 Soft Fill reference increasing cycle | Fill Step Time 0-9999 (sec) 20 (6] p.235
26 Soft Fill changing amount Fill Fdb Diff 0.00-Unit Band 0.00 (6] p.235

0 No
30 Flow Comp function options Flow Comp Sel 1 v 0 | No o p.238
es

| 31 Max Comp amount Max Comp Value | 0.00-Unit Band 0.00 (@) p.238

6.3.2 PID Sleep Mode

With normal PI Control, when operation continues at a frequency lower than the PID operating
conditions, the inverter can enter sleep mode. A boost operation can be performed before sleep to
extend sleep mode. In PID sleep mode, when the PID feedback falls below the PID Wakeup level
and maintains the condition for the time set at AP1-09 (PID WakeUp1 DT), the inverter wakes up
and resumes PID operation.

Two configurations are available for PID sleep mode.

Sleep/Wake Up 1 (AP1-07~AP1-10) and Sleep/Wake Up 2 (AP1-11 ~ AP1-14). Each has settings
for sleep frequency, sleep delay time, wakeup variation, and wakeup delay time. A digital input set
to 39 (Sleep Wake Chg)’ can be configured to switch between the two configurations.
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PID Operation Sleep Mode Setting Details

Code Description
AP1-05 Sets the sleep boost amount before entering Sleep Mode. Feedback
Sleep Bst Set must reach the boost level (PID Reference+Sleep Bst Set) above the
p Bst Se : X
setpoint before entering Sleep Mode.
élz %e-p?(sBst Freq Sets the inverter operating frequency to reach sleep boost level.
AP1-07 If the operating frequency stays below the sleep mode frequency (AP1-
PID Sleepl DT 08) for the set time (AP1-07), the inverter accelerates to the PID sleep
AP1-08 boost frequency (AP1-06). Then, when the feedback reaches the boost
PID SleeplFreq amount (AP1-05) above the setpoint, the inverter enters sleep mode.
AP1-09 Set the Wake Up delay time and Wake Up deviation amount. When the
PID WakeUpl DT PID feedback amount falls below the setpoint by the deviation amount
AP1-10 (AP1-10) for the delay time (AP1-09), the inverter wakes up and
PID WakeUpl1Dev resumes PID operation.
IN-65~71 When a digital in_put is set to '39 Sleep Wake Chg’ and ag:tivated, PID
P1—P7 Define Sleep/Wake Up is operated based on the parameter settings at AP1-
11~14.
AP1-11
PID Sleep2 DT
AP1-12
PID Sleep2Freq Sleep/Wake Up 2 settings (AP1-11 ~ AP1-14) operate the same as
AP1-13 Sleep/Wake Up 1 (AP1-07 ~ AP1-10).
PID WakeUp2 DT
AP1-14
PID WakeUp2Dev

Note

PID Wakeup level may be calculated using the following formula:

PID Wakeup Level = PID-04 (PID Ref Value)-AP1-10 (PID WakeUp1Dev).

Or if using Sleep/Wake Up 2, PID-04 (PID Ref Value) - AP1-14 PID (WakeUp2Dev).

PDemd

'y

AP1-05 Sleep Bst Set |
PID e - v
Reference 4 !

Frequency

AP-08 PID Sleep1Freq

i

5 ----- » dt<AP-07 .
dt | :

AP-07
PID Sleep1 DT PID WakeUp1 DT
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6.3.3 Pre-PID and Soft Fill Operation

Pre-PID and Soft Fill are two separate operations. Both are used to prevent excessive pressure
from building in the pipe system during the initial stages of pump operation.

Pre-PID - At start, Pre-PID (without PID control) begins and continues at the Pre-PID frequency
(AP1-21) for the time set at AP1-22. The Pre-PID operation continues until either the feedback
value reaches the Soft Fill Set (escape value, AP1-23) or the time (AP1-22) expires. If the system
has built up enough pressure (or other units) to meet the AP1-23 escape value, Normal PI Control
will begin. If the system has not built-up pressure (or other units) to meet the AP1-23 escape
value, Soft Fill operation begins.

Soft Fill operation automatically changes the PI Reference (setpoint) set in PID-10 and PID-11 to
a "Soft Fill" Pl Reference (setpoint). The Soft Fill Pl Reference performs a series of steps that
increase over time to slowly fill a piping system. The steps are defined by parameters AP1-24 (Fill
Step Set) and AP1-25 Fill Step Time) as defined below. When the system has built up enough
pressure (or other units) to meet the AP1-23 escape value, Normal PI Control will start.

Group \Code \Name LCD Display  Parameter Setting Setting Range \Unit
20 Soft Fill options Soft Fill Sel 0 |No 0—1 -
b1 Pre PID operation Pre-PID Freq  [30.00 Low Freg— High Hy

frequency Freq
22 PrePIDduraon  |e D 60.0 600.0 sec
Delay
. Unit Min—Unit |,

AP 23 Soft fill escape value [Soft Fill Set 20.00 Max Yo

pg  [Softfilreference oy qion set 2,00 0-UnitBand  |%
increment

o5 (Softfil reference oy 100 Time oo 0-9999 sec
increment cycle

g [Softfilfeedback oy cqp i 0,00 0-UnitBand  |%
difference

Soft Fill Operation Setting Details

Code Description

AP1-20 Set to ‘Yes' to enable both Pre-PID and Soft Fill operation.
Soft Fill Sel Set to ‘No’ to disable Pre-PID and Soft Fill operation.
AP1-21 Set the inverter output frequency during Pre-PID. The Pre-PID operation
Pre-PID Fre continues until either the feedback value reaches the Soft Fill Set (escape
q value, AP1-23) or the time (AP1-22) expires.
AP1-22 Set the Pre-PID time. The Pre-PID operation continues for this time period
Pre-PID Dela until either the feedback value reaches the Soft Fill Set (escape value, AP1-
y 23) or this time expires.
AP1-23 Set the feedback amount. When feedback reaches this amount at any time
Soft Fill Set during Pre-PID or Soft Fill, the inverter exits the operation and normal PI
Control begins.
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Code Description

Set the amount of each Soft Fill step. After Pre-PID operation time, if
AP1-24 feedback amount has not reached the Soft Fill Set (exit) amount (AP1-23),
Fill Step Set Soft Fill operation begins. The Pl Reference (setpoint) will automatically
P change to this "Soft Fill PI Reference" (AP1-24) amount and start the Soft Fill
operation. The "Soft Fill Pl Reference" becomes the new Pl Ref (setpoint).
Soft Fill steps are based on AP1-24 and AP1-25.
Set the time for each Soft Fill step. This is the time of each Soft Fill Pl Ref
AP1-25 step (AP1-24). The steps will increase by AP1-24 amount when the feedback
Fill Step Time reaches the Fill Feedback Difference (AP1-26). If the feedback remains
below the Soft Fill Pl Ref., the inverter does not increase to the next step.
Set a difference amount to increase to the next Soft Fill step. This amount is
the difference between the Soft Fill PI Reference (AP1-24) amount and the
AP1-26 feedback amount. When the feedback increases to the AP1-26 amount
Fill Fdb Diff below the step amount (whichever step it is on), the inverter increases the
Soft Fill Pl Ref. to the next step. If the feedback remains below the AP1-26
amount, the Soft Fill Pl Ref. does not increase to the next step.
PID-11 'y
PID Ref 1
AP1-23
Soft Fill Set AP1-25 PID-04
Fill Step Time Return to PID Ref 1
‘ ! ~
AP1-24 ulid ) i/ 1 PID-20
Fill Step Amount I $ .3 | )
N et : PID Fdb Amount
" il >t
Frequency , Soft Fill zone Inverter output
AP1-22 i L2
Pre-PID Time " General PID operation
AP1-21 e . L I A o .
Pre-PID Freq -~
>t

After Pre-PID and Soft Fill operation, normal Pl Control begins. The PID Reference value (setpoint)
becomes the PID-11, PID Refl Set value.
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6.3.4 PID Switching (PID Open loop)

When one of the multi-function terminals (IN-65~71) is set to ‘25 (PID Openloop)’ and is activated, the
PID operation stops and is switched to general operation. When the terminal is deactivated, the PID
operation starts again.

Operation PI[?E‘ Gene;al PID,.C.
mode operation; operation operation
Operation

cmd

PID Openloop
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6.3.5 Flow Compensation

In a system with a pipeline, longer pipes and higher flow rate cause greater pressure loss. A flow
compensation operation can compensate for pressure loss by increasing the value of the PID
reference.

Code Name LCD Display Parameter Setting ~ Setting Range  Unit
30 FIow_Comp_ Flow Comp Sel |- 0 No -
AP unction options 1  |Yes
31 Max Comp Max Comp Value |- 0—Unit Band -
amount

Flow Compensation Setting Details

AP1-30 . . .
Flow Comp Sel Sets the Flow Compensation function options.
AP1-31 Sets the maximum compensation amount. This function is based on a PID

Max Comp Valuejoperation. The amount is in the same units used for the PID reference.

4 Pressure

/ Reference value set by user

Pressure
' loss

Pressure dlfference at Iow ﬂow A
Pressure difference at high ﬂow (B)

: - »Length
Pressure sensor location Pipe exit

Longer pipes cause the actual pressure to decrease which in turn increases the difference
between the pressure reference and the actual pressure. When comparing two systems of equal
pipe lengths, more pressure loss is caused in the system with greater flow. This explains the
pressure difference between (A) and (B) in the figure (when the flows are different). To
compensate for the pressure loss, the value of AP1-31 is set to the maximum amount of
compensation when the inverter has the maximum frequency and adds to the PID reference after
calculating compensation amount based on the output frequency.

The final PID reference=PID-11+Compensation amount. Compensation amount is shown below.

) Out Freq — Start Freq (AP1 —31)
Compensation amount = # (PID-53) # mee
MaxFreq — Start Freq 100%

PID-53: PID Output Maximum value
4 Pressure
Pressure oompensaned_rgf_erence .

Pressure reference at no flow

Pressure compensation amount.
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7 Sensorless Vector Control
7.1 IM (Induction Motors)

Sensorless vector control provides a more accurate estimation of the motor rotation speed
compared to V/F control. When auto tuning is completed, the inverter calculates motor speed and
does not require any rotating speed feedback from the motor. Sensorless vector control can also
generate greater torque at a lower level of current.

Note
240V, 30 HP ~ 125 HP inverters do not include SVC Control of IM motors.

@ Caution

For high-performance operation, the parameters of the motor connected to the inverter
output must be measured. Configure the motor-related function group parameters
(MOT Group) by entering the motor specification values from the name plate

«  Then, perform auto tuning by setting MOT-11 (Auto Tuning) to 1 (All - rotation type) or 2
(All - static type) to automatically measure other parameters before operating a
synchronous motor in sensorless vector control mode.

To run high-performance sensorless vector control, the inverter and the motor must
have the same capacity. If the motor capacity is smaller than the inverter capacity by
more than two levels, control may be inaccurate. In that case, change the control mode
to V/F control.

+  When operating with sensorless vector control, do not connect multiple motors to the

inverter output.

oup OdE ame D Displa aramete e q e g
DRV | 09 Control mode Control Mode | 3 | IM Sensorless - -
01 Motor capacity Motor . Depends on .the 0-15 -
Capacity motor capacity
02 Base frequency Base Freq 60 40-120 Hz
03 Motor pole number Pole Number | 4 2-48 -
04 | Rated slip speed Rated Slip | Dependsonthe 1 55 Hz
motor capacity
MOT | 05 Rated motor current Rated Curr Depends onlthe 1-1000 A
motor capacity
06 Motor no-load current Noload curr Depends on.the 0.5-1000 A
motor capacity
07 Rated motor voltage Motor Volt 230/460/575 170-600 V
08 Motor efficiency Efficiency Depends on _the 70-100 %
motor capacity
11 Auto tuning Auto Tuning [ 1] All - -
09 Pre-Excite time PreExTime 1 0.0-60.0 S
1 Hold Time Hold Time 0.00 0.0-60.0 s
CON Sensorless speed
24 controller proportional gSR}SL P Depends on the 0-5000 %
gain ain motor capacity
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Group Code Name LCD Display = Parameter Setting Setting Range  Unit
o5 Sensorles_s speed _ ASR—SL I Depends on _the 10-9999 ms
controller integral gain 1 | Gain1 motor capacity
Sensorless speed
26 controller proportional gS.R'ZSL P Depends on _the 1-1000 %
gain 2 ain motor capacity
57 Sensorles_s speed _ ASR—SL I Depends on _the 1-1000 o
controller integral gain 2 | Gain2 motor capacity
29 Flux es.tlmator . Flux P Gain Depends on.the 10-200 %
proportional gain motor capacity
30 qux estimator integral Flux | Gain Depends on _the 10-200 %
gain motor capacity
31 Speed gstlmatqr S-Est P Depends on .the 0-32767 )
proportional gain Gain1 motor capacity
32 Sp_eed estimator integral S-Est | Gain1 Depends on_the 100-1000 )
gain1 motor capacity
33 Sp.eed estimator integral S-Est | Gain2 Depends on.the 100-10000 )
gain2 motor capacity
Sensorless current
CON |48 controller proportional ACRP-Gain |75 0-1000 -
gain
49 | Sensoresscument oo Gain | 120 10-1000 i
controller integral gain
50 Voltage controller limit V Con HR 10 0-100.0 %
51 Voltage controller | Gain | V Con Ki 10 0~1000.0 %
50 Tgrque Controller Output | Torque Out 0 0-2000 msec
Filter LPF
53 Torque limit setting 'Sl'?éque Lmt 0 | Keypad-1 0-11 -
Forward direction FWD +Trq o
54 retrograde torque limit Lmt 180 0.0-200.0 Yo
55 Forward qlrectlon o FWD -Trq 180 0.0-2000 %
regenerative torque limit | Lmt
56 Reverse direction o REV +Trq 180 0.0-200.0 o
retrograde torque limit Lmt
CON |57 | Reversedirection | gy qrq Lt | 180 0.0-200.0 %
regenerative torque limit
Flux estimator . 370 (230V,460V) K )
85 proportional gain 1 Flux P Gain 1 170 (575V 100-700
. 0-100
86 Flux erst'tlmaltor s Flux P Gain 2 0 (230V, 460V) (230V.460V) )
proportional gain 90 (575V) 70-120 (575V)
g7 | Fuxestimator. Flux P Gain 3 | 100 0-500 i
proportional gain 3
gg | Fluxestimatorintegral | g\ | Gain1 | 50 0-200 i
gain 1
gg | Fluxestimatorintegral | g\ | Gain2 | 50 0-200 i
gain2
e Flux estimator integral
90 gain 3 9 Flux1 Gain3 | 50 0-200 -
91 Sensorless voltage SL VoIt Comp | 35 (230V,460V) 0-60 )
compensation 1 1 110 (575V)
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Sensorless Vector Control

Group Code Name LCD Display = Parameter Setting Setting Range  Unit

9 Sensorless voltage SL VoIt Comp | 20 (230V, 460V) 0-60 )
compensation 2 2 110 (575V)

93 Sensorless. voltage SL VoIt Comp 20 (230V,460V) 0-60 )
compensation 3 3
Sensorless field

94 weakening start SL FW Freq 100 0.0-110.0 %
frequency

g5 | Sensorless gain SLFcFreq |2 0.00-8.00 Hz
switching frequency

97 Sensorless _Sllp SL Slip Comp 100 (575V only) 0-200 )
Compensation1 1
Sensorless Slip SL Slip Comp

98 Compensation2 5 50 (575V only) 0-200 -

7.1.1 Sensorless Vector Control Operation Setting

To run sensorless vector control operation, set DRV-09 (Control Mode) to 3 (IM sensorless), select the
capacity of the motor at MOT-01 (Motor Capacity), and enter the nameplate information of the motor
in the below parameters.

Code Input (Motor Name Plate Information

MOT-02 Base Freq

Base frequency

MOT-03 Pole Number

Motor pole number

MOT-04 Rated Slip

Rated slip

MOT-05 Rated Curr

Rated current

MOT-07 Motor Volt

Motor rated voltage

MOT-08 Efficiency

Efficiency (when no information is on the name plate, default values are used.)

After setting the above, set MOT-11 (Auto tuning) to 1 (All - rotation type) or 2 (All - static type) and
run auto tuning. Rotation type auto tuning is more accurate than Static type. Set 1 (All -Rotation type)
if the motor can be rotated.

Note

Excitation Current

A motor can be operated only after magnetic flux is generated by current flowing through the
stator. When the motor is connected to the output of the inverter, excitation current flowing in
the stator creates the magnetic flux required to operate the motor.

Sensorless Vector Control Operation Setting Details

Code Description

241

Sets the excitation current application time. Pre-excitation is used at

CON'OS.) the start of the operation to perform excitation up to the motor’s rated
PreExTime flux

Sets the zero-speed control time (hold time) after deceleration in the
CON-11 stopped position. The inverter applies an output (at zero speed) to hold
Hold Time the motor for the Hold Time, CON-11. The output is blocked after the

Hold Time.
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Code Description

Hold time at stop cmd
Output voltage .
Frequency
Run cmd |

CON-24

ASR-SL P Gain1,
CON-25

ASR-SL | Gain1

Speed Controller P Gain1 and | Gain1 - Changes the speed PI
controller gains during sensorless vector control. P Gain1 is a
proportional gain for the speed deviation. If speed deviation becomes
higher than the torque, the output command increases accordingly. As
the P Gain1 value is increased, the faster the speed deviation
decreases. | Gain1 is the integral gain for the speed deviation. It is the
time taken for the gain to reach the rated torque output command while
a constant speed deviation continues. As the | Gain1 value is
decreased, the faster the speed deviation decreases.

Note

Speed controller gain can improve the speed control waveform while
monitoring the changes in speed. If speed deviation does not
decrease quickly, increase the speed controller P gain or decrease |
gain (time in ms). However, if the P gain is increased too high or |
gain is decreased too low, severe vibration may occur. If oscillation
occurs in the speed waveform, try to increase | gain (ms) or reduce P
gain to adjust the waveform.

CON-26

ASR-SL P Gain2,
CON-27

ASR-SL | Gain2

Speed Controller P Gain2 and | Gain2 - The speed controller gain
can be increased to more than the medium speed for sensorless
vector control. P Gain2 is set as a percentage of the low speed gain
CON-24 ASR-SL P Gain1. If P Gain2 is less than 100.0%, the
responsiveness decreases. For example, if CON-24 ASR-SL P Gain1
is 50.0% and CON-26 ASR-SL P Gain2 is 50.0%, the actual middle
speed or faster speed controller P Gain is 25.0%.

CON-27 ASR-SL | Gain2 is also set as a percentage of the CON-25
ASR-SL | Gain1. For | Gain, the smaller the | Gain2 is set, the slower
the response time becomes. For example, if CON-25 ASR-SL | Gain1
is 100ms and CON-27 ASR-SL | Gain2 is 50.0%, the middle speed or
faster speed controller | Gain is 200 ms. The controller gain is set
according to the default motor parameters and Acc/Dec times.

CON-29 Flux P Gain,
CON-30 Flux | Gain,
CON-.85-87 Flux P

Flux Estimator P Gain and | Gain - Sensorless vector control requires the
rotor flux estimator. For adjustments of the flux estimator gains, refer to

Gain1~3, Sensorless Vector Control Operation Guide

CON-88-90 Flux I

Gain1~3

CON-31

S-Est P Gainft, Speed Estimator P Gain1 and | Gain1 - Speed estimator gain for
CON-32 sensorless vector control can be adjusted. For adjustments of the speed
S-Est | Gain1, estimator gains, refer to Sensorless Vector Control Operation Guide on pg.
CON-33 239.

S-Est | Gain2

CON-48 Current Controller P Gain and | Gain - Adjusts the P and | gains of the
ACR SL P Gain, sensorless current controller. For adjustments of the sensorless current
CON-49 controller gains, refer to Sensorless Vector Control.




890053-00-02

243

Sensorless Vector Control

Code Description

ACR SL | Gain

CON-50 Voltage Controller - Adjusts the limit and | Gain of the sensorless voltage_
V Con HR controller. Used for maximum voltage output at 60 Hz. For adjustments of
CON-51 the voltage controller, refer to Sensorless Vector Control Operation

V Con Ki Guide.

CON-52 Sets the time constant for torque command by setting the torque

Torque Out LPF

controller output filter.

CON-53
Torque Lmt Src

Select a source for torque limit setting among keypad, analog inputs
(V1, V2 or 12), communications or pulsed input. Setting torque limits
adjusts the torque amount by limiting the speed controller output.

Setting Function

0 KeyPad-1 Lo .

1 KeyPad-2 Sets the torque limit with the LCD display.

2 Vi Sets the torque limit with the analog input terminal

4 V2 )

5 B of the terminal block.

6 Int 485 Sets the torque limit with the communication
terminal of the terminal block.

8 FieldBus Sets the torque Ilimit with the FieldBus
communication option.

9 UserSeqLink | This enters the torque reference by linking the
common area with the user sequence output.

12 | Pulse Sets the torque limit with the pulse input of the
terminal block.

When CON-53 is set to “0 (Keypad-1)" or “1 (Keypad-2)”, set the
torque limits with CON-54 ~ CON-57. The torque limit can be set up to
200% of the motor rated torque. Set the retrograde (motoring) and
regenerative limits for forward and reverse operation.

CON-54 . , .
FWD +Trq Lmt Sets the torque limit for forward retrograde (motoring) operation.
Col6e Sets the torque limit for forward regenerative operation
FWD —Trq Lmt '
CON-56 . , .
REV +Trq Lmt Sets the torque limit for reverse retrograde (motoring) operation.
CON-57 - . :
REV —Trq Lmt Sets the torque limit for reverse regenerative operation.
CON-91 Sensorless Motoring Dead Time Compensation Ratio
o ON_92 Sensorless Generating Dead Time Compensation Ratio
CON_93 Adjust output voltage compensation values for sensorless vector

R control. For output voltage compensation, refer to Sensorless Vector
SL Volt Comp1-3 , .

Control Operation Guide.

CON-94 . .
SL FW Freq Field Weakening Start Frequency
CON-95 . o
SL Fc Freq Gain Switching Frequency
CON-97 . : : .
SL Slip Comp1 Sensorless Motoring Slip Compensation Ratio
CON-98 . . . :
SL Slip Comp2 Sensorless Generating Slip Compensation Ratio
O Caution

Adjust the controller gain according to the load’s characteristics. However, the motor can
overheat or the system may become unstable depending on the controller gain settings.



Sensorless Vector Control

Note
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Speed controller gain can improve the speed control waveform while monitoring the changes
in speed. If speed deviation does not decrease quickly, increase the speed controller P gain or
decrease | gain (time in ms). However, if the P gain is increased too high or | gain is decreased
too low, severe vibration may occur. If oscillation occurs in the speed waveform, try to increase
| gain (ms) or reduce P gain to adjust the waveform

7.1.2 Sensorless Vector Control Operation Guide

Problem

The amount of starting
torque is insufficient.

Function code

MOT-15 Tr

CON-09 PreExTime
CON-48 ACRSL P
Gain

CON-54-57 Trq Lmt
CON-93 SL Volt
Comp3

‘Troubleshooting

For large motors, increase CON-09. Set the value of CON-
09 to be more than 3 times the value of MOT-15.

Reduce the value of CON-48 by decrements of 10.

Increase the value of Trg Lmt (CON-54~57) by increments
of 10%.

Increase the value of CON-93 by increments of 5.

The output frequency is
higher than the base
frequency during no-load
operation at low speed
(10Hz or lower).

CON-91 SL Volt
Comp1

Decrease the value of CON-91 by decrements of 5.

The motor hunts (irregular
vibration) or the amount of
torque is not sufficient
while the load is increasing
at low speed (10Hz or
lower).

CON-04 Carrier
Freq

CON-24 ASR-SL P
Gain1

CON-25 ASR-SL |
Gain1

CON-91 SL Volt
Comp1

If the motor hunts at low speed, lower CON-24 or increase
CON-25 by increments of 50m/s. If hunting does not
occur, increase the value of CON-24 to find the optimal
operating condition.

If the amount of torque is insufficient, increase the value of
CON-91 by increments of 5.

In the 5-10Hz range, decrease the value of CON-04 by
increments of 1kHz (if CON-04 is set to exceed 3kHz).

Note that vibration may result if the set P-gain value is too
high or the set I-gain value is too low. If oscillation is
observed in the waveform, first increase the I-gain, and
then increase the P-gain to find the optimal values.

The motor hunts or
overcurrent trip occurs in
regenerative load at low
speed (10 Hz or lower).

CON-92 SL Volt
Comp2
CON-93 SL Volt
Comp3

Increase the value of CON-92 and CON-93 in increments
of 5.

Over voltage trip occurs
due to sudden
acceleration/deceleration
or sudden load fluctuation
(with no brake resistor
installed) at mid speed
(30Hz or higher).

CON-27 ASR-SL |
Gain2

Decrease the value of CON-27 by decrements of 5%.

Over current trip occurs
due to sudden load
fluctuation at high speed
(50 Hz or higher).

CON-54-57 Trg Lmt
CON-94 SL FW Freq

Decrease the values of CON-54-57 by decrements of 10%
(if the parameter setting is 150% or higher).

Increase/decrease the value of CON-94 by
increments/decrements of 5% (set below 100%).

The motor hunts when the
load increases from the
base frequency or higher.

CON-25 ASR-SL |
Gain1
CON-26 ASR-SL |
Gain2

Increase the value of CON-25 by increments of 50m/s or
decrease the value of CON-26 by decrements of 5%.

The motor hunts as the
load increases.

CON-31 S-Est P
Gain1

At low speed (10Hz or lower), increase the value of CON-
32 by increments of 5.
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Problem

Function code
CON-32 S-Est |
Gain1

CON-33 S-Est |
Gain2

Sensorless Vector Control

‘Troubleshooting

At mid speed (30 Hz or higher), increase the value of
CON-31 by increments of 500. If the parameter setting is
too extreme, over current trip may occur at low speed,
lower CON-31 and increase CON-32.

The motor speed level
decreases.

MOT-11 Auto Tuning

Select 4, Tr (static type) from MOT-11 and run Rotor time
constant tuning.

If over current trip occurs
at starting.

CON-48 ACR P Gain

CON-49 ACR | Gain

Lower both the CON-48 and CON-49.

The motor cannot reach
the speed reference when
it is operated at or above
the rated speed, or when
the acceleration is not
responsive.

CON-50 V Con HR

CON-51V Con Ki

Increase the value at CON-50 in 1% increments if the
motor cannot reach the speed reference.

Increase the value at CON-51 in 10% increments if the
motor acceleration is not responsive.

Speed variation occurs at
rated motor speed, or
when excessive current
flows due to insufficient
voltage during high speed
operation.

CON-50 V Con HR

CON-51V Con Ki

If the motor is operated at the rated speed, decrease the
value at CON-50 in 5% increments.

If the motor response is slow, increase the value at CON-
51 in 5% increments.

Control is unstable.

CON-85 Flux P
Gain1

CON-86 Flux P
Gain2

CON-87 Flux P
Gain3

Increase P Gains, Decrease | Gains.

If speed loss or OC trip
occurs.

CON-88 Flux |
Gain1
(below CON-95)

Decrease | Gains.

If current imbalance occurs

CON-89 Flux |
Gain2
(CON-95 below 9Hz)

Increase | Gains. If OLT occurs due to high | gains, lower |
gains.

CON-90 Flux |

Gain3
If Speed error is negative goorrr\\j-s? SL Slip For 575V inverter only. Comp1 is for motoring mode,
(-), compensate by CONF-)98 SL Slip Comp2 is for generating mode. Increase to reduce speed
increasing Slip Comp. Comp?2 error.

*Hunting: Symptom of irregular vibration of the equipment.
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7.2 PM (Permanent-Magnet) Motors
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Sensorless vector control is an operation that carries out vector control without speed feedback
from the motor but, instead, with an estimation of the motor rotation speed calculated by the

inverter.

Note
240V, 30 HP ~ 125 HP, 480V, 150 HP ~ 800 HP, and all 575V inverters do not include SVC

control of PM motors.

@ Caution

For high-performance operation, the parameter values of the motor connected to the inverter output
must be estimated. Configure the motor-related function group parameters (MOT Group) by entering
the motor specification values from the name plate.

Then, perform auto tuning by setting MOT-11 (Auto Tuning) to 4 [All (PM)] to automatically measure
other parameters before operating a PM synchronous motor in sensorless vector control mode.

For high-performance PM sensorless vector control, the inverter and the motor must have the same
capacity. The inverter control may be inaccurate if the motor capacity and the inverter capacity do not

match.

In sensorless vector control mode, do not connect multiple motors to the inverter output.

Code Keypad Display Description Setting Range Factory Default Units
0~4 .
DRV-09 | Control Mode Control Mode 4:PM Sensorless 0: VIF Msg
. 40.00~180.00Hz
DRV-20 | Max Freq Maximum frequency (PM Sensorless) 60 Hz
. . 1~20 Depends on
MOT-01 | Motor Capacity | Motor Capacity (1HP-125HP inverter capacity Msg
MOT-02 | Base Freq Base frequency 30~180 60 Hz
MOT-03 | Pole Number Motorpole number 2~48 4 -
MOT-05 | Rated Curr Rated motor current 1.0~1000.0A Depends on A
motor capacity
MOT-07 | Rated Volt Motor-rated voltage 0, 170~480V 230V/460V V
MOT-09 | Motor Efficiency | Efficiency E:p?aegg/ S on motor 64-100 %
MOT-10 | AC Input Volt Motor input voltage 170~528V 240V/480V V
: : 0~6 .
MOT-11 | Auto Tuning Auto Tuning 6:All PM 0: None Msg
MOT-16 | Rs (PM) PM Stator resistance 0.000~9.999Q Depends on Q
motor capacity
MOT-17 | Ld (PM) D-axis inductance 0.000~1000.0 0 mH
MOT-18 | Lqg (PM) Q-axis inductance 0.000~1000.0 0 mH
MOT-19 | PM Flux Ref Flux reference 0.000~1.000 0.147 Wb
MOT-20 | Lg(PM) Scale Q-axis inductance scale | 50~150% 100 %
MOT-21 | Ld,Lq Tune Lev aAr‘:éoLtg”'”g levelforld 1 20.0~50.0% 333 %
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Code Keypad Display Description Setting Range Factory Default Units
MOT-22 | Ld,Lq Tune Hz | Auto tuning frequency for | g1 150 g9, 150.0/100.0 %
Ldand Lg
BAS-94 | InitAngle Sel | Mitial pole position 0~2 1: Angle Detect | Msg
estimation type
BAS-95 PD Repeat Inlt!al pgle position 0~10 o )
Num estimation retry
BAS-96 | Pulse Interval Inlt!al pgle posmon 1~100msec 20 msec
estimation interval
Initial pole position
BAS-97 | Pulse Curr % estimation pulse current | 10~100% 25 %
(%)
Initial pole position
BAS-98 | Pulse Volt % estimation pulse voltage | 100~4000 500 -
(%)
CON-11 | Hold Time Hold Time 0 0-60 sec
CON-34 | ASR P Gain 1 ggfnsfeed controller P 5_5000 100 -
CON-35 | ASRIGain 1 | 1 SPeed cOnOlerl 1 o500 150 .
CON-36 | ASR P Gain 2 gzlnsgeed controller P 5_5000 100 -
CON-37 | ASR | Gain 2 ggfnsgeed controllerl | 59999 150 i
Speed estimator
CON-38 | PM Flux FF % | feedforward high speed 0~1000% 300 %
range (%)
CON-39 PM SpdEstKp | PM spe;ed estlmator 0~200% 30 %
0 proportional gain 0
CON-40 | PM SpdEst Kio | ~M speed estimator 0~200% 30 %
integral gain 0
CON-41 PM SpdEstKp | PM spe;ed estlmator 0~300% 70 %
1 proportional gain 1
CON-42 | PM SpdEst ki 1 | ~M speed estimator 0~300% 70 %
integral gain 1
CON-43 PM SpdEstKp | PM spe;ed estlmator 0~300% 100 %
2 proportional gain 2
CON-44 | PM SpdEstKi2 | -V speed estimator 0~300% 100 %
integral gain 2
CON-45 PM EdGain PM D-axis ba.\ck;EMF 0~300% 100 %
Perc estimated gain (%)
CON-6 | PM EqGain PM Q-axis ba_lck;EMF 0~300% 100 o
Perc estimated gain (%)
CON-47 PMdeadVolt I?)M dead-time voltage 50~200% 100 %
Per (%)
CON-48 | ACRP-Gain | Curment controller 0~10000 1200 .
proportional gain
CON-49 | ACR I-Gain g:i:e”t controllerintegral | 451000 120 .
CON-50 | VCon HR Voltage controller limit 0~100.0% 10 %
CON-51 | V ConKi Voltage controller | Gain | 0~1000.0% 10 %
CON-52 | Torque Out LPF | Torque Controller Output | 0-2000 0 msec
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Code Keypad Display = Description Setting Range Factory Default Units
Filter

Keypad-1
Keypad-2
V1

V2

12

Int 485
FieldBus
Pulse

10 |V3

11 13
CON-54 | FWD +TrqLmt | -orwarddirection = 4 5559, 180% [4] %
retrograde torque limit

Forward direction o o o
CON-55 | FWD -Trg Lmt regenerative torque limit 0-200% 180.00% Yo

Torque Limit setting

CON-53 | Torque Lmt Src )
options

0:Keyypad-1 -

N N|=O

CON-56 | REV +TrqLmt | Reversedirection 4 5500, 180.00% %
regenerative torque limit

Reverse direction o o o
CON-57 | REV -Trq Lmt retrograde torque limit 0-200% 180.00% Yo

7.2.1 Sensorless Vector Control Operation for PM motor

To operate a PM synchronous motor in sensorless vector control mode, set DRV-09 (Control
Mode) to 4 (PM Sensorless), select the motor capacity at MOT-01 (Motor Capacity), and enter the
appropriate parameters in the motor (MOT) group with the motor specification values found on the
motor’s name plate. If a specific motor capacity does not exist in the setting options, select a
higher motor capacity that is closest to the actual motor capacity.

Keypad o . . .
Display Description Setting Value Setting Range Units
DRV-09 | Control Mode | Control mode 4. PM Sensorless 0~4 -
Motor . Depends on the motor 1~20
MOT-01 | ity Motor capacity capacity (1HP-125HP
MOT-02 | Base Freq Base frequency Depends on the motor 30~180 Hz
capacity
MOT-03 | Pole Number | Motor pole number | D&PeNds on the motor 2-48 .
capacity
MOT-05 | Rated Curr | Rated motor Depends on the motor 10~10000A | A
current capacity
MOT-07 | Rated Vot Motor-rated Depends on the motor 170~480V Vv
voltage capacity
MOT-10 | AC Input Volt | AC input voltage 170~528V V
DRV-20 |MaxFreq | Max Depends on the motor 40.00~180.00Hz | Hz
capacity
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7.2.2 PM Auto Tuning

After entering the parameters,

Sensorless Vector Control

set MOT-11 (Auto tuning) to 4 [All(PM)] and perform the auto tuning
operation. When auto tuning is complete, the MOT-16 (Rs), MOT-17 Ld (PM), MOT-18 Lq (PM),

and MOT-19 (PM Flux Ref) parameters are automatically measured and saved.

Description Setting Value Setting Range
. . _ 0~6

MOT-11 | Auto Tuning Auto Tuning 0: None 6:All PM Msg

MOT-16 | Rs (PM) PM Stator Dependson | 450099000 | 0
resistance motor capacity

MOT-17 | Ld (PM) D-axis 0 0.000~1000.0 mH
inductance

MOT-18 | Lq (PM) Q-axis 0 0.000~1000.0 mH
inductance

MOT-19 | PM Flux Ref | Flux reference | 0.147 0.000~1.000 Wb
Q-axis

MOT-20 | Lg(PM) Scale | inductance 100 50~150% %
scale

MOT21 | bdLtaTune | Autotuning = | 53 5 20.0~50.0% %

Lev level for Ld, Lg

Auto tuning

MOT-22 | 29TV frequency for | 150.0/100.0 | 80.0~150.0% %

z

Ldand Lq

PM Sensorless Vector Control Operation Setting Details

Code

CON-34 ASR P Gain 1
CON-35ASR | Gain 1
CON-36 ASR P Gain 2
CON-37 ASR | Gain 2

Description

Changes the speed PI controller gain during a PM synchronous motor
operation in sensorless vector control mode. For a Pl speed controller, P gain
is a proportional gain for the speed deviation. If the speed deviation becomes
greater than the torque, the output command will increase accordingly. The
higher the value becomes, the faster the speed deviation will decrease.

The speed controller | gain is the integral gain for speed deviation. It is the
time taken for the gain to reach the rated torque output command while
constant speed deviation continues. The lower the value becomes, the faster
the speed deviation will decrease.

As the motor inertia varies by motor, the gain values should be changed
according to the motor speeds. CON-34 and CON-35 set the low speed P/l
controller gain values, while CON-36 and CON-37 set the high speed P/l
controller gain values, so that an appropriate gain value can be used for
different motor speeds.

CON-38 PM Flux FF %

Sets the high-speed portion of the feed forward rate against the back-EMF
during a PM synchronous motor operation in sensorless vector control mode.
Feed forwarding enhances operation of the speed estimator.

Increase the value at CON-38 in 10% increments to suppress motor
oscillation under load. A fault may occur if this value is set too high.
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Code

CON-39 PM SpdEst Kp 0
CON-40 PM SpdEst Ki 0
CON-41 PM SpdEst Kp 1
CON-42 PM SpdEst Ki 1
CON-43 PM SpdEst Kp 2
CON-44 PM SpdEst Ki 2

890053-00-02

" Description

Set these parameters to change the speed estimator gain during a PM
synchronous motor operation in sensorless vector control mode.

CON-39, 40 is applied at starting.

If faults occur or excessive oscillation is observed at starting and low speeds,
decrease the value at CON-39, 40 until the motor operates stably.

CON-41, 42 Gain is applied from low speed to medium speed.
CON-43, 44 gain is applied at medium speed or higher.
When oscillation is occurring, lower the gain value appropriate for the speed.

And when pulsation is occurring in normal status, the value of | gain should
be set higher.

CON-45 PM EdGain Perc
CON-46 PM EqGain Perc

To ensure that the back-EMF with rotor position information can be
appropriately estimated during a PM synchronous motor operation in
sensorless vector control mode, set these values as a percentage of the
proportional gain, which is designed to have stable estimator polarity.

Higher values result in faster responses, with higher chances of increased
motor vibration.

Excessively low values may result in motor startup failure due to slow
response rate.

CON-47 PMdeadVolt Per

Sets the output compensation values during a PM synchronous motor
operation in sensorless vector control mode. If the motor fails to operate at low
speeds at or below 5% of the rated motor speed, increase the values set at
CON-47 by 10% increments. Decrease the values in 10% decrements if a
clanking noise occurs at motor startup and motor stop.

CON-48 ACR P-Gain
CON-49 ACR |-Gain

Sets the gain values for the PI current controller in a synchronous motor.

The P gain is the proportional gain for the current deviation. The current
deviation decreases faster with higher values, as the deviation in voltage
output command increases with increased deviation. The | gain is the integral
gain for the current deviation. Deviation in normal operation decreases with
higher values.

However, the gain values are limited by the carrier frequency. A fault may
occur due to interference if you set the gain values too high
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7.2.3 Detecting the Initial Pole Position

Initial pole position detection is a process to match the rotor position calculated by the inverter and
the actual rotor position in a motor. In a permanent-magnet (PM) synchronous motor, rotor flux is
generated from the permanent magnet attached to the rotor. Therefore, to run the motor in vector
control mode, the exact rotor position (flux position) must be detected for accurate control of the
torque generated by the motor.

Keypad Setting

Code Display Description Setting Value Range Units
0: None
. " " o 1: Angle
BAS-94 | InitAngle Sel | Initial pole position estimation type Detect 0~2 -
2: Alignment
BAS-95 Zlanl]?epeat Pole position estimation retry count | 2 0~10 -
BAS-96 | Pulse Interval | Pole position detection interval 20 1~100msec msec
BAS-97 | Pulse Curr % Ezl)e position detection pulse current o5 10~100% o
BAS-98 | Pulse Volt% | I Ol€ osition detection pulse 500 100~4000 | -
voltage %

Pole Position Setting Details

Code Description

Select the type of initial pole position detection.

When BAS-94 is set to 0 (None), the motor is operated according to the pole
position estimated by the inverter’s sensorless control algorithm, instead of
actually detecting the physical position of the rotor pole.

When BAS-94 is set to 1 (Angle Detect), the motor is operated according to the
pole position detected by changes in the current. The voltage pulse input is
used to detect the pole position and results in a small amount of noise at motor
startup.

When BAS-94 is set to 2 (Alignment), the inverter forcefully align the rotor
position by supplying DC current for a certain period of time.

BAS-94 Init Angle Sel

7.2.4 CON-69 Speed Search Operation for PM motor

This operation is used to prevent faults that can occur when the inverter starts a motor that is
idling. Because this feature estimates the motor rotation speed based on the inverter output
current, it does not give the exact speed.

Keypad Display Description Setting Value ~ Setting Range ~ Units

CON-69 | SS Pulse Curr PM speed search 15% 10~100 %
pulse current

CON-70 SS Mode Speed search mode 2: Flying Start-3 2 | Flying Start-3 -

. 0000 |bit3|bit2|bit1|bito
Speed Search operation 1| 00001111 o

selection [0 0 o o

CON-71 Speed Search

Output block time before | , 0~60.0 sec

CON-75 SS Block Time
speed search
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Speed Search Setting Details

Code
CON-69 SS Pulse Curr

890053-00-02

Description
Sets the speed search current based on the motor’s rated current.

CON-70 SS Mode

2: Flying Start-3

This speed search is available when operating a PM synchronous motor. It is used when
DRV-09 (Control Mode) is set to 4 (PM Sensorless).

CON-71 Speed Search

Refer to 5.5.3 CON-70 Speed Search Operation on pg.156 for details on bit settings.

CON-75 SS Block Time

This setting helps prevent overvoltage faults due to counter electromotive force.

Guidelines for Running a PM Synchronous Motor in Sensorless Vector Control Mode

Problem

Starting torque is insufficient.

Relevant function code

CON-48 ACR P-Gain
CON-47 PMdeadVolt
Per

‘Troubleshooting

If an overcurrent trip occurs at startup, try
decreasing the value at CON-48 in 10%
decrements.

Try increasing the value at CON-47 in 10%
increments.

The motor hunts when starting
up.

CON-47 PMdeadVolt
Per

Try decreasing the value at CON-47 in 10%
decrements.

The motor hunts with
regenerative load at low speed
(10Hz or lower), or an “OCT”
fault occurs.

CON-47 PMdeadVolt
Per

Try increasing the value at CON-47 in 10%
increments.

The motor hunts* or the torque is
not sufficient while the load is
increasing at low speed (10Hz or
lower).

CON-04 Carrier Freq
CON-34 ASR P Gain 1
CON-35ASR | Gain 1

If the motor hunts at low speeds, try increasing
the value at CON-35 in 50 msec increments. If
the motor does not hunt, try increasing the
value at CON-34 in 10% increments until the
motor runs in an optimal operation condition.

If the motor hunts and the torque is not
sufficient at 5—~10Hz speed range, and if the
carrier frequency at CON-04 is set to more
than 3 kHz, try decreasing the value in 1 kHz
decrements.

The motor hunts excessively
during no-load operation when
rated current is supplied to the
motor.

CON-34 ASR P Gain 1
CON-35ASR | Gain 1
CON-36 ASR P Gain 2
CON-37 ASR | Gain 2

Try decreasing the speed controller gains at
CON-34-37 in 30% decrements.

The value at MOT-19 (PM Flux
Ref) becomes “0” after
performing an auto tuning
operation by setting MOT-11 to 6
[All (PM)].

MOT-03 Pole Number
MOT-07 Rated Volt
MOT-02 Base Freq

Refer to the motor’s name plate and set the
pole number at MOT-03 (Pole Number), or
enter a calculated pole number: Pole Number =
(120 x BaseFreq/BaseRPM)

Refer to the motor’s name plate and set the
rated voltage MOT-07 and base frequency
MOT-02 and then run auto tuning again by
setting MOT-110 (Auto Tuning) to 6 All (PM).

Faults occur after a static auto
tuning.

MOT-16 Rs

MOT-17 Ld (PM)
MOT-18 Lq (PM)
MOT-19 PM Flux Ref

Motor operation may fail if a static PM auto
tuning result is not accurate. Refer to the
motor’s name plate and set the motor-related
parameters again.

“OVT” occurs due to abrupt
acceleration, deceleration, or
massive load change while the

CON-37 ASR | Gain 2

Try decreasing the value at CON-37 in 5%
decrements.
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Problem
motor is operated at mid-speed
(above 30Hz).

Relevant function code

Sensorless Vector Control

‘Troubleshooting

Speed variation occurs during an
operation at rated motor speed,
or during an overloaded high
speed operation.

CON-38 PM Flux FF %
CON-50 V Con HR
CON-51V Con Ki

If the motor is operated at the rated speed, try
decreasing the value at CON-50 in 5%
increments.

If the motor response is slow, try increasing the
value at CON-51 in 5% increments (or, try
increasing the value at CON-38 in 100%
increments).

“OC1” fault or jerking occurs
during a high speed operation.

CON-43 PM SpdEst Kp
2
CON-44 PM SpdEst Ki 2

Try increasing the value at CON-43 in
increments of 10 and the value at CON-4 in
increments of 1.

Note that a fault may occur if the values at
CON-43 and CON-44 are set too high.

Jerking occurs during a low
speed operation.

CON-35ASR | Gain 1

Try increasing the value at CON-35 (low speed
range speed controller | gain) to eliminate
jerking.

A “clanking” noise is heard at the
beginning of startup or during
deceleration.

CON-34 ASR P Gain 1
CON-35ASR | Gain 1
CON-47 PMdeadVolt

Per

Try increasing the values at CON-34 and CON-
35 in 10% increments, or try decreasing the
value at CON-47 in 10% decrements.

The motor cannot reach the
speed reference when it is
operated at or above the rated
speed, or when the acceleration
is not responsive.

CON-50 V Con HR
CON-51V Con Ki

Try increasing the value at CON-50 in 1%
increments if the motor cannot reach the speed
reference.

Try increasing the value at CON-51 in 10%
increments if the motor acceleration is not
responsive.

“OC1” trip occurs after an abrupt
regenerative load (over 100%).

CON-34 ASR P Gain 1
CON-35ASR | Gain 1

Try decreasing the values at CON-34 and
CON-35 in 10% decrements.

The motor jerks during
acceleration.

CON-40 PM SpdEst Ki 0

Try increasing the speed estimator proportional
gain 0 at CON-40 in increments of 5.

A massive current rises when the
motor is stopped during a 20:1
speed startup.

CON-35ASR | Gain 1

Try increasing the value at CON-35 in 10%
increments.

An oscillation occurs when an
abrupt load is applied to the
motor during a low speed
operation.

CON-39 PM SpdEst Kp
0
CON-40 PM SpdEst Ki 0

Try increasing the values at CON-39 and CON-
40 in 10% increments.

During a PM speed search, the
speed search stops at around
20% of the base frequency, and
the motor is stopped and starts
again after a massive current
rises.

CON-69 SS Pulse Curr

Try decreasing the value at CON-69 in 5%
decrements.

During a high-speed operation in
PM control mode utilizing the
kinetic energy buffering, a
massive current rises at around
20% of the base frequency, the
motor is stopped, and it fails to
start.

CON-78 KEB Start Lev
CON-79 KEB Stop Lev
CON-81 KEB P Gain
CON-82 KEB | Gain

Try increasing the values at CON-78 and CON-
79 in 5% increments, or try doubling the gain
values at CON-81 and CON-82.

1. When the motor is overloaded,
the maximum torque limit current
is supplied to the motor at
startup, and the motor fails to

MOT-17 Lq (PM)
MOT-20 Lq (PM Scale

This happens when the Lq parameter value is
decreasing due to certain causes, such as self-
saturation.
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Sensorless Vector Control

Problem

operate due to an inverter
overload fault.

2. Speed search fails when the a

load exceeding the rated load is
applied to the motor at each

speed section, or a current equal

to or exceeding 150% of the
rated current is supplied to the
motor.

Relevant function code

890053-00-02

‘Troubleshooting
Try increasing the value (100%) at MOT-20 in
5% increments.

A fault occurs when the motor
tries to start up or accelerate
from a free run at certain speed
range.

CON-71 Speed Search

During a PM synchronous motor operation in
sensorless vector mode, the motor starts up
after the initial pole position detection is made.
To accelerate the motor in a free-run state,
enable speed search at acceleration by setting
bit 0 (0001) at CON-71 (Speed Search).

During a low speed operation,
the output speed search
becomes unstable when a
massive load exceeding the
rated load is abruptly applied to
the motor.

CON-35ASR | Gain 1
CON-47 PMdeadVolt
Per

The motor control may become unstable due to
input voltage deviation during a low-speed
operation with low voltage input.

Try decreasing the values at CON-35 and
CON-47 in 10% decrements.
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8 Application Groups

The H2 Series inverter includes three Application Groups (AP1, AP2 and AP3). AP1 includes
additional PID control related parameters and can be found in the PID group, section 6.3.
Application Groups 2 & 3 include the following additional pump related features.

AP2 - Load tuning, Pump cleaning operation, Damper control, Oil Pump control and Motor Pre-

Heat functions.
AP3 includes the Time Event scheduler that allows the inverter to be programmed to operate at

specific times over a 7-day period.
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8.1 Application Group 2 (AP2)

Application Group 2 includes additional pump and fan related parameters. These are Pump Load
Curve Tuning, Pump Clean Operation, Check Valve timing, Damper status monitoring, Oil Pump

starter control and Motor Pre-Heat function.
8.1.1 AP2 Parameter List

890053-00-02

LCD h Initial .
Code Name Display Setting Range Value Property Ref.
00 Jump Code Jump Code 1-99 40 (0] p.74
0 No
01* Load curve Tuning Load Tune 1 v 0 | No A p.257
es
* 0/— 1
02 Load Curve - Low Freq Load Fit Lfreq Base Freq*15%-Load Fit Hfreq 30.00 A p.257
(AP2-08)
03 Current at Low Freq Load Fit LCurr 0.0-80.0 (%) 40.0 A p.257
04 Power at Low Freq Load Fit LPwr 0.0-80.0 (%) 30.0 A p.257
08 Load Curve - High Freq Load Fit HFreq Load Fit LFreg— HighFreq 51.00 A p.257
09 Current at High Freq Load Fit HCurr Load Fit LCurr — 200.0 (%) 80.0 A p.257
10 Power at High Freq Load Fit HPwr Load Fit LPwr — 200.0 (%) 80.0 A p.257
11 Load curve - Current Load Curve Cur - - X p.257
12 Load curve - Power Load Curve Pwr - - X p.257
0 None
. Pump Clean 1 DI Dependent
15 Pump clean setting 1 0 | None O p.259
P g Model 2 Output Power
3 Output Current
0 None
) Pump Clean 1 Start
16 Pump clean setting2 Mode2 > Stop 0 | None A p.259
3 Start and Stop
17 Pump clean load setting PC Curve Rate 0.1-200.0 (%) 100.0 (0] p.259
18 Pump clean reference band PC Curve Band 0.0-100.0 (%) 5.0 O p-259
19 Pump clean operation delay time PC Curve DT 0.0-6000.0 (sec) 60.0 (@) p.259
20 Pump clean start delay time PC Start DT 0.0-6000.0 (sec) 10.0 (@) p-259
0 speed operating time at Fx/Rx B
21 switching PC Step DT 0.1-6000.0 (sec) 5.0 (0] p.259
22 Pump clean Acc time PC Acc Time 0.0-600.0 (sec) 10.0 O p.259
23 Pump clean Dec time PC Dec Time 0.0-600.0 (sec) 10.0 (@) p.259
24 Forward step maintaining time Fwd SteadyTime 0.0-600.0 (sec) 10.0 O p.259
25 for""ard step maintaining Fwd SteadyFreq | 0.00, Low Freq— High Freq 30.00 0 p.259
requency
26 Reverse step running time Rev SteadyTime 0.0-600.0 (sec) 10.0 (@) p.259
27 Reverse step running frequency Rev SteadyFreq 0.00, Low Freg— High Freq 30.00 (@) p.259
28 Spt‘érg‘sp clean number of Fx/Rx PC Num of Steps | 1-10 2 o p.259
Pump clean function cycle ) )
29 monitoring Repeat Num Mon X p.259
30 Number of pump clean repetitions | Repeat Num Set 0-10 2 p-259
0 Sto|
31 Operation after pump clean end PC End Mode 1 R : 0 | Stop A p.259
u
32 Pump clean continuous limit time PC Limit Time 6—60 (min) 10 (0] p.259
Pump clean continuous limit -
33 numbers PC Limit Num 0-10 3 (0] p.259
38 Dec Valve operation frequency Dec Valve Freq Low Freg— High Freq 40.00 (@) p.263
39 Dev Valve Dec time Dev Valve Time 0.0-6000.0 (sec) 0.0 (@) p.263
40 Start and End ramp settings Start&End Ramp 0 | No 0 | No A p.264
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Code INET [} DiLs%IIDay Setting Range {?;}Laé Property*  Ref.
1 Yes
41 Start Ramp Acc time Start Ramp Acc 0.0-600.0 (sec) 10.0 (@) p.264
42 End Ramp Dec time End Ramp Dec 0.0-600.0 (sec) 10.0 (@) p.264
45 Damper check time Damper check T 0.0-600.0 (sec) 5.0 (@) p.265
46 Lubrication operation time Lub Op Time 0.0-600.0 (sec) 5.0 (@) p.266
482 Pre heat level Pre Heat Level 1-100 (%) 20 (@) p.267
49 Pre-heat duty Pre-Heat Duty 1-100 (%) 30 (@) p.267
50 DC input delay time DC Inj Delay T 0.0-600.0 (sec) 60.0 (@) p.267
8.1.2 AP2-01Load Tuning

Load tuning refers to an operation that detects the load applied to a specific section of the inverter
operation (current and voltage) and creates an ideal load curve for the under load and pump clean
operations. The two set points to define the section are user-definable and are set at 50% and

85% of the base frequency (MOT-02 Base Freq) by default. The load tuning result values are

saved at parameters AP2-02~AP2-10. These values are user definable as well.

The minimum set point for the load tuning begins at 15% of the base frequency (MOT-02 Base
Freq), and the maximum set point can be set up to the base frequency. If the frequency limit is set
to 1 (Yes) at ADV-24 (Freq Limit), the range is limited within the frequencies set at ADV-25 (Freq

Limit Lo) and ADV-26 (Freq Limit Hi).

Group Code Name LCD Display  Parameter Setting Setting Range Unit
o1  |-oadcurve Load Tune  No 0 RNo
Tuning 1 Yes -
Load curve Low . Base Freq*15%—
02 Freq Load Fit LFreq(30.00 Load Fit HFreq Hy
03 gr‘gc:e”t forbow - ad Fit LCurr 40.0 0.0-200.0 %
04 E’fe";er forlow | ad Fit LPwr [30.0 0.0-200.0 %
AP2 08 Load curve High |Load Fit 51.00 Load Fit LFreg—High
Freq HFreq Freq Hz
09 gr“;;e”t forHigh  oad Fit HCurr80.0 0.0-200.0 %
10 E’fe";er forHigh | ad Fit HPwr[80.0 0.0-200.0 %
1 Load current for [Load Curve | i o
frequency Cur °
Load power for  |Load Curve o
12 - %o
frequency Pwr
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Load Tuning Setting Details

Code Description
The inverter performs an automatic tuning to generate an ideal system
load curve.
AP2-01 Load Tune Settin Function
0 None Load tuning is not used.
1 Load Tune Start load tuning.

AP2-02 Load Fit LFreq Defines the first frequency set point for load tuning (user definable).

AP2-03 Load Fit LCurr Displays the current r(:)md power measured at the frequency set at AP2-
AP2-04 Load Fit LPwr 02 as a percentage (%) value, based on motor rated current and rated
power. Values for AP2-03 and AP2-04 are user definable.

AP2-08 Load fit HFreq Defines the second frequency set point for load tuning (user definable).

AP2-09 Load Fit HCurr Displays the current r(:)md power measured at the frequency set at AP2-
AP2-10 Load Fit HPwr 08 as a percentage (%) value, based on motor rated current and rated
power. Values for AP2-09 and AP2-10 are user definable.

AP2-11 Load Curve Cur  |Monitors the load curve value set at AP2-1 (Load Tune) based on the
AP2-12 Load Curve PWR |current output frequency.

When a load tuning is performed, the inverter measures for 10 seconds the motor current and
power, at the frequencies set at AP2-02 and AP2-09. The motor current and power values
measured here are used to generate an ideal load curve.

Frequency4
Load Fit HFreq
+—»
Load Fit LFreq Total Time :10 sec

>

Total Time :10 sec

Time

Note
Load tuning is not available while the inverter is operating.

@ Caution

« Ifthe frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each
other, the resulting load curve may not reflect the actual (ideal) load curve. Therefore, it is
recommended that you keep the AP2-02 and AP2-08 frequencies as close to the factory
defaults as possible.

» Ifa secondary motor is in use, note that the existing load curve for the main motor will be
applied to the secondary motor unless a load tuning has been performed for the secondary
motor.
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8.1.3 AP2-15 Pump Clean Operation

The pump clean operation is used to remove the scales and deposits attached on the impeller
inside a pump. This operation keeps the pump clean by performing a repetitive run-and-stop
operation of a pump. This prevents loss in pump performance and premature pump failures.

Parameter

Group Code Name LCD Display Setting Setting Range Unit
0 None
1 DI
Pump Clean Dependent
15 Pump clean mode 1 Model 0: None 5 Output -
Power
3 Output
Current
0 None
Pump Clean L Start
16 Pump clean mode 2 P 0: None 2 Stop -
Mode2
3 Start &
Stop
17 Pump clean load PC Curve 100 100.0-200.0 %
setting Rate
18 Pump clean reference | PC Curve 5 0.0-100.0 %
band Band
19 | Pump cleanoperation | p~ e pT | 60 0-6000.0 sec
delay time
20 | Pump clean start PC Start DT | 10 0-6000.0 Sec
delay time
0 speed operating
21 time at Fx/Rx PC Step DT 5 1.0-6000.0 Sec
AP2 o
switching
22 Pump clean Acc time | PC Acc Time | 10 0-600.0 Sec
23 Pump clean Dec time | PC Dec Time | 10 0-600.0 Sec
24 Forward step run time | Fwd Steady T | 10 1.0-6000.0 Sec
o5 Forward step run Fwd 30 0.00, Low Freq— Hy
frequency SteadyFreq High Freqg
26 Reverse step runtime | Rev Steady T | 10 1.0-6000.0 Sec
27 Reverse step run Rev 30 0.00, Low Freg— Hy
frequency SteadyFreq High Freqg
28 Number of Fx/Rx PC Num of 5 0-10 i
steps for pump clean | Steps
Pump clean cycle Repeat Num
29 L - - -
monitoring Mon
30 Pump clean repeat Repeat Num 5 0-10 i
number Set
31 Operation after pump PC End Mode | 0 0 Stop i
clean 1 Run
g2 |Pumpclean | PC Limit 10 6-60 min
continuous time limit Time
Pump clean
33 continuous number PC Limit Num | 3 0-10
limit
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Pump Clean [AP2-25]
Start —
/ [AP2-21][AP2-22] [AP2-26] [AP2-23]
i
>
L] e ——pl

[AP2-20][AP2-22] [AP2-24] [AP2-23] [AP2-27]

<Basic Pump Clean Operation>

When a pump clean start command is given, the inverter waits until the delay time set at AP2-19
elapses, accelerates by the acceleration time set at AP2-22, and operates at the frequency set at
AP2-25. The pump runs for the time set at AP2-24, decelerates by the time set at AP2-23, and
then stops. This operation repeats in the forward and reverse directions (one after another) for the
number of times set at AP2-28 (PC Num of Step). Each time the steps (Fx/Rx) switch, the inverter
waits at a stop state for the time set at AP2-21 before going on with the next step. One step in the
forward direction and another step in the reverse direction makes one cycle. The number of pump
clean cycles is set at AP2-30. In the figure above, AP2-28 is set to “1’, and AP2-30 is set to ‘1°.
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Pump Clean Function Setting Details

Code Description

261

AP2-15
PumpClean Mode

Sets the pump mode.

Setting Function

0 [None Pump Clean function is not used.

DI Set one of the terminal inputs to ‘46 (Pump
Clean Sel) and performs the pump clean

defendant . . ;

operation by turning on the terminal.

1

Performs a pump clean operation when a
2 [Power pump consumes more power than it is
supposed to consume in a normal operation.

Performs a pump clean operation when a
3 [Current pump consumes more current than it is
supposed to consume in a normal operation.

Sets the pump clean start mode.

Setting Function

Pump clean is performed only by the

0 None function set at AP2-20.
AP2-16 1 Istart Pump clean is performed each time the
PumpClean Sel inverter starts operating.
2 Ist Pump clean is performed each time the
op . .
inverter stops operating.
3 IStart & Stop Pump clean is performed eaqh time the
inverter starts or stops operating.
If AP2-15 is set to ‘Power’ or ‘Current,” multiply the load
AP2-17 characteristic curve set at AP2-2—AP2-10 by the value set at
PC Curve Rate IAP2-17 (100[%]+AP2-17[%)]), and reset the load characteristic
curve for the pump clean operation (refer to the load tune
AP2-18 features for AP2-2—-AP2-10 setting values).

PC CurveBand

Apply (rated inverter current x AP2-18 setting value) and (rated
motor x AP2-18 setting value) to the pump clean load curve

AP2-19 calculated by AP2-17 to calculate the final pump clean load
PC CurveDT curve. The inverter performs pump clean operation when the
inverter continues operating for the time set at AP2-19.
When AP2-15 is set to ‘Power’ or ‘Current’, a pump clean is
AP2-20 performed if the inverter operation power or current stays above
Clean Start DT the pump clean load characteristic curve (defined by AP2-17 and
IAP2-18) for the time set at AP2-19.
Sets the time for the inverter to maintain 0 speed (stop) before
AP2-21 : : ) :
the inverter switches from forward to reverse operation during
Clean Step DT

ump clean.

AP2-22 PumpClean AccT
AP2-23 PumpClean DecT

Sets the Acc/Dec times for pump clean operations.

AP2-24 Fwd Steady Time
AP2-26 Rev Steady Time

Sets the time to maintain forward and reverse operations.

AP2-25 Fwd SteadyFreq
AP2-27 Rev SteadyFreq

Sets the forward and reverse operation frequencies.

AP2-28
PC Num of Steps

Determines the number of steps (acceleration/deceleration/stop)
in one cycle. Each operation, either in the forward or reverse
direction, constitutes one step. If set to 2, one forward step and
one reverse step constitute one cycle.
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Code Description

Determines the inverter operation after pump clean operation.
Setting Function

0 |Stop This stops the inverter after pump cleaning.
AP2-31 The inverter operates based on the inverter’s
PC End Mode command status after the pump cleaning. (If a
1 [(Start terminal command is received, the inverter
performs the operation it was performing before
the pump clean operation.)
AP2-29 Repeat Num Mon  |Displays the number of the current pump cleaning cycle.

AP2-30 Sets the number of cycles for one pump clean operation set at
Repeat Num Set AP2-21-AP2-28.

AP2-32 Frequent pump clean operations may indicate a serious system
PC Limit Time problem. Towarn the users qf potential system problems, an
AP2-33 error ((?IeanRPTErr) occurs if the number of pump clean.

PC Limit Num operation exceeds the number set at AP2-33 within the time

period set at AP2-32.

Note

When the run prevent feature is active and an operation in the prevented direction is
required to perform a pump clean operation, the inverter operates at the 0 speed for the
time setat AP2-24 and AP2-26 (Steady Time).

To stop the pump clean operation, press the OFF button on the keypad or turn it off at the
terminal input.

If the pump clean operation is configured for terminal input and it is turned on, and if ADV- 10
(PowerOn Resume) is set to ‘Yes’, a pump clean operation is performed when the inverter
is turned on.

When performing a pump clean operation via terminal input,

- iftheterminal input is turned off instantly after it is turned on (the operation is
triggered), 1 pump clean cycle is operated.

- if ADV-10 (PowerOn Resume) is set to ‘Yes', and the terminal input is turned off
instantly after it is turned on (the operation is triggered), and if the inverter is turned
off during a pump clean then is turned back on again, the pump clean operation is not
resumed (because the input terminal is not on when the inverter is turned on).

- iftheterminal input is kept on after it is initially turned on, 1 pump clean cycle is
operated.
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8.1.4 AP2-38 Decelerating Valve Ramping

This function is used to prevent pump damage due to abrupt deceleration. When the pump
operation frequency reaches the valve ramp frequency (AP2-38 Dec Valve Freq) while decelerating
rapidly based on the deceleration ramp time (set at AP2-42), it begins to slow down the
deceleration based on the deceleration valve ramp time (set at AP2-39 DecValve Time).
Decelerating valve ramp operates when ADV-24 (Freq Limit) is set to ‘1 (Yes).

Group Code Name LCD Display ~ Parameter Setting |Setting Range Unit
38 Dec valve ramping Dec Valve 40.00 Low Freg— High Hy
AP? start frequency . Freq Freq
39 Dec valve ramping DecValve 00 0-6000.0 Sec
time Time
24 Frequency limit options|Limit Mode  |0: No (1) :\(lgs i
ADV b5 Low Freq minimum Freq Limit Lo 30.00 Start Freq— Max Hy
value Freq
6 Low Freq maximum Freq Limit Hi 60.00 Freq Limit Lo— Max Hy
value Freq
Deceleration Valve Ramping Setting Details
Code Description
Sets the start frequency where the slow deceleration begins in order to prevent
AP2-38 pump damage when the inverter stops. Decelerating valve ramping is

DecValve Freq performed from the frequency set at AP2-38 to the frequency limit set at ADV-25
(low frequency limit for pump operation).

AP2-39 Sets the time it takes to decelerate from the frequency set at AP2-38 to the
DecValve Time frequency limit set at ADV-25 (low frequency limit for pump operation).

40utput uen
DecValve put frequency

frequency

Frequency |-~~~ - I

lower limit

' >t
The time set at AP2-39 refers to the absolute time that it takes for the pump to decelerate from the frequency
set at AP2-38 to the frequency limit set at ADV-25.
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8.1.5 AP2-40 Start & End Ramp Operation

This function is used to rapidly accelerate the pump to the normal operating level, or to rapidly
decelerate the pump and stop it. Start & End ramp operation is performed when ADV-24 (Freq
Limit) is setto 1 (Yes).’

Code Name LCD Display Parameter Setting  Setting Range  Unit
Start & End Ramp . 0 [No
. 40 Gradient Start&End Ramp (0: No 1 Nes i
41 StartRampAcc StartRampAcc  [10.0 0—-600.0 Sec
42 EndRampDec EndRampDec 10.0 0-600.0 Sec
g [Frequencylimit e imit 0: No 0 No
options 1  |Yes -
ADV b5 Low Freq minimum Freq Limit Lo 30.00 Start Freq— Max Hy
value Freq
6 Low Freq maximum Freq Limit Hi 60.00 Freq Limit Lo— Hy
value Max Freq
Start & End Ramp Operation Setting Details
Code Description
Sets the pump Start & End Ramp options.
AP2-40 Setting Function
Start&End Ramp 0 [No The Start & End Ramp operation is not used.
1 |Yes Use the Start & End Ramp operation.
AP2-41 Refers to the time it takes to reach the minimum pump operation frequency
Start Ramp Acc for a Start & End Ramp operation (Freq Limit Lo) set at ADV- 25 when the
P inverter starts (it is different from DRV-03 acceleration slope).
AP2-42 Refers to the time it takes to reach the 0 step (stop) from the minimum pump
End Ramp Dec operation frequency for a Start & End Ramp operation (Freq Limit Lo) set at
P ADV-25 (it is different from DRV-03 deceleration slope).

Output frequency

[ADV-25

|
L

—— p—

AP-2-41 DRV-04  TimeB
Time A Acc gradient level
Acc gradient level by AP2-42
by DRV-03

In the figure above, AP2-41 defines the acceleration time to the minimum operation frequency
ADV-25 (Freq Limt Lo). AP2-42 defines the deceleration time from the minimum operation
frequency to a stopped state. Time A (normal acceleration time set at DRV-03) and Time B (normal
deceleration time set at DRV-04) in the figure will change according to the Acc/Dec slopes defined
by AP2-41 and AP2-42.
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8.1.6 AP2-45 Damper Operation

A damper is a device that controls the flow in a ventilation system. If a damper is used in a system,
the inverter may be configured to operate according to the damper’s operation status. One of the
digital input terminals (IN-65—71) may be set to ‘45 (Damper Open)’ to receive the damper open
status input. During a damper operation, one of the relay outputs OUT-31-35 (Relay 1-5) may
also be set to ‘33 (Damper Control)’ to output a signal based on the damper’s operation status.
The inverter starts operating when both the run command and the damper open signal are
activated. A relay output setting at OUT- 31~35 is not necessary.

When the time difference between the inverter run command and the damper open signal
exceeds the delay time set at AP2-45 (Damper DT), damper error (Damper Err) occurs. If the
damper open relay output and damper control input are set at the same time, and if the damper
open signal is not received until the time set at AP2-45 (Damper DT) is elapsed (when the inverter
is not operating), damper error (Damper Err) occurs.

Code Name LCD Display Parameter Setting  Setting Range Unit
AP2 U5 DAMPOrONSCK pamperpT L 0.1-600.0 sec
P1-P7 Px o1-p7
IN 65~71 [terminal D 37(Damper open)  [0-42 -
. efine
configuration
OUT  [31~35 [Multfunction o 1~5  [33(Damper Control) [0-43 !
relay 1-5

Damper Operation Setting Details

Code Description

Sets the damper open delay time. Detects the inverter run command or the

AP2-45 damper open signal (whichever is received first) and outputs a damper error

Damper DT (Damper Err) if the other signal is not received until the time set at AP2-45
elapses.

IN-65~71 Sets one of the multi-functional terminals to 45 (Damper Open) to

P1-P7 define enable damper operation.

OUT-31-35 Sets one of the relay outputs to ’33 (Damper Control) to provide a

Relay 1-5 relay output when the inverter run command is turned on.

Note

Damper operation is one of the essential system features that are available in both HAND and
AUTO modes.
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8.1.7 AP2-46 Lubrication Operation

Lubrication operation can be used for oil pump starters. The inverter outputs the lubrication signal
through one of the output relays when the inverter receives a run command. The inverter does not
start operating until the time set at AP2-46 (Lub Op Time) has elapsed and the Lubrication signal is

turned off.

890053-00-02

Group Code LCD Display  Parameter Setting  Setting Range  Unit

AP2 g  |-ubrication Lub Op Time 0.1-600.0 |(sec)
operation time

OUT  [31-35 [Mult-functionrelay|o 15 |30 (Lubrication)  [0-43 !

1-5

Lubrication Operation Setting Details

Code Description
AP2-46 Outputs the lubrication signal for a set time when the inverter run command is
Lub Op Time turned on. The inverter starts operating when the set time has elapsed.
OUT-31-35 Sets one of the output relays (OUT-31-35) to ‘30 (Lubrication)’ to enable
Relay 1-5 the Lubrication function.
A
Operation cmd -
(Relay Output) ) *| LubopTime .
Output
frequency
>
Note

e The lubrication function can be used to delay inverter operations, depending on the

working environment, since the inverter waits for the time set at AP2-46 (Lub Op Time)

each time a run command is received.

e Lubrication operation is one of the essential system features that are available in both
HAND andAUTO modes.
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8.1.8 AP2-48 Pre-Heat Function

This function uses current to heat up the motor to remove moisture and prevent freezing when it is not
inoperation.

Group Code LCD Display Parameter Setting Setting Range  Unit
hg  [nitialheating oo oot evel 20 1-100 %
output current
Initial heating o
AP2 49 output duty Pre Heat Duty  [30 1-100 %
50 En?e'”p“t delay  Ihc injDelay T 60.0 0.0-600.0 sec
Terminal block
IN 65~71 input P1—P7 P1-P7 Define 36 (Pre Heat) 0-42 -

Pre-Heat Setting Details

Code Description

AP2-48 Pre Heat Curr Sets the curroent to be used for initial heating. Sets the current to motor no-
load current % value.

Sets the duty (time) for the current to be used for initial heating, from 10

seconds to % value.

. Sets a delay time to prevent from an over current trip that may occur

e when a DC input is applied after the inverter has stopped.

IN-65—-71 P1-7 Define  |Assign a digital input as the Pre Heat (36) function. Activate when closed.

AP2-49 Pre Heat Duty

The initial heating function continually operates when the digital input terminal is activated and until
the inverter is started. When an inverter run command is made while the heating function is
operating, the inverter starts operation immediately.

&

Output
frequency

o LI

Operaton | .. | -

command

Pre Heat
terminal signal

¥

When the digital input is active, the initial heating operation starts after the inverter operation stops.

Output
frequency 105, 5.'.3‘1E'e

command | ¢ | ¢

Pre Heat
terminal signal

v
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The diagram above shows the operation waveform related to AP2-50 DC Inj Delay T. The Pre
Heat function performs when the inverter stop mode is set to Free Run and the Pre Heat signal is
supplied. Then, if the inverter operation command is on, the inverter maintains acceleration and a
fixed frequency. If the inverter operation command is off, the motor is in Free Run and the Pre
Heat operations starts after the time amount set in AP2- 50.

@ Caution

. If the value for AP2-48 Pre Heat Curr is above the rated motor current value, it is limited by
the rated motor currentvalue.

e Ifthe value for AP2-48 Pre Heat Curr is too high or the DC current output time is too long, the
motor may overheat or be damaged and the Inver IOLT may also malfunction. Reduce the DC
output current amount and DC output time to prevent from such damaaes.
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8.2 Application Group 3 (AP3)

8.2.1 Time Event Scheduling

Time Event function enables the inverter to be fully automated. The user can program the inverter
to operate among 4 Time Periods. Each period contains start/stop times for 7 days- 24 hours to
program operation of the inverter. The inverter utilizes the RTC (Real-Time Clock) feature to set
operating times.

Touse the Time Event, set the current date and time. Three parameters need to be set to
configure the Time event feature: Time Period Module, Time Event, and Exception Date.

An RTC battery is installed on the I/O CPU board of the H2 inverter and allows for approximately 5 to 6
years of inverter operation.

ime Period Description

Time Period Module |Used to set the time periods of operation.
Time Event Module |Used to set the functions of the time periods.
Exception Date Used to specify the exception date. Exception date has the highest priority.

4 Time period Module types, 8 Time Event Module types, and 8 Exception day types can be used
to configure time events. The Time Event function works based on a series of configuration using
the modules listed in the table above.

8.2.2 AP3 Time Event Parameter List

. Parameter :
LCD Display Setting Setting Range
01/01/2000 ~
01  |Current date Now Date 01/01/2000 12/31/2099 (Date) Hz
02 |Current time Now Time 0: 00 0: 00—23: 59 Sec
03  |Current day of the week Now Weekday [0000001 0000000—1111111 -
04 |Summer Time Start date gtjarptmer T 04/01 01/01 ~ Summer T Stop Day
. Summer T Summer T Start~
P 05 |Summer Time Finish date Stop 11/31 12/31(Date) Day
10  |Period connection status Period Status | - -
11 [Time Period 1 Start time Period1 StartT [24: 00 00:00 ~ 24:00 Min
. . . ] Period1 StartT ~ .
12 [Time Period 1 End time Period1 Stop T [24: 00 24:00(Min) Min
13  [Time Period 1 Day of the week |Period1 Day  |0000000 0000000~1111111 -
14  [Time Period 2 Start time Period2 StartT 24: 00 00:00 ~ 24:00 Min
, . . . ] Period2 StartT ~ .
15  [Time Period 2 End time Period2 Stop T [24: 00 24:00(Min) Min
16 [Time Period 2 Day of the week |Period2 Day  |00000000 0000000~1111111 -
17 [Time Period 3 Start time Period3 StartT 24: 00 00:00 ~ 24:00 Min
configuration
AP3 Period3 StartT ~
18 [Time Period 3 End time Period3 Stop T [24: 00 24:00(Min) Min
19 [Time Period 3 Day of the week |[Period3 Day 0000000 0000000~1111111
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Setting Range

Time Period 4 Start time

Period4 StartT

24: 00

00:00 ~ 24:00

Min

Time Period 4 End time

Period4 StopT

24: 00

Period4 StartT ~
24:00(Min)

Min

Time Period 4 Day of the week

Period4 Day

0000000

0000000~1111111

Except1 Date Start time

Except1 StartT

24: 00

00:00 ~ 24:00

Min

Except1 Date End time

Except1 Stop T

24: 00

Except1 StartT ~
24:00(Min)

Min

Except1 Date

Except1 Date

01/01

01/01-12/31

Day

Date 1)

Exception Date 2—Exception Date 8 Parameter (The same condition and setting as Exception

Time Event functions

Time Event En

0: No

0 INo

1 [Yes

Time Event configuration status

T-Event Status

Time Event 1 Connection

T-Event1Period

000000000000

000000000000
~ 111111111111

Time Event 1 functions

T-
Event1Define

0: None

0 INone

AP3

Fx

Rx

Speed-L

Speed-M

Speed-H

Xcel-L

Xcel-M

Xcel-H

ol©®Nao|A W=

Xcel Stop

11 |Run Enable

12 2nd Source

13 [Exchange

14 |Analog Hold

15 [I-Term Clear

16 |PID Openloop

17 PID Gain 2

18 |PID Ref Change

19 2nd Motor

20 [Timer In

21 |dis Aux Ref

22 Reserved

23 Reserved

24 Pre Heat

25 |Reserved

26 [Reserved

27 [Sleep Wake Chg

28 |PID Step Ref L

29 PID Step Ref M

30 PID Step Ref H

74—

87

Time Event 2—Time Event 8 Parameter
(The same setting range and initial value as Time Event 1)
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Time Event Function Setting Details

Code Description

Sets the current date, time, and day of the week. The Time Event function
is based on the setting. When the user sets the summer time start date, the
current time is subtracted by one hour. ex) [AP3- 04 Summer T Start] is set to
AP3-01 Now Date April 1, and if itis 1:59 on April 1, it will not be 2:00 a minute later and it will
AP3-02 Now Time be 1:00 on April 1. If [AP3-05 Summer T Stop] is set to December 25th,
AP3-03 Now Weekday  then it will be 1:59 on December 25th, and it will be 3:00 on December 25
instead of 2:00 a minute later. Summer time is different for each country. The
parameter is based on 2 o'clock. If there is no charge on the RTC battery, it
is initialized to 00:00 on January 1, 2000 when the inverter power is off / on.

AP3-04 Summer T Start

AP3-05 Summer T Stop Set the Summer time start and finish date.

Select the desired date format.
Configuration Function

0 YYYY/MM/DD |Year/Month/Day is displayed.

1  MM/DD/YYYY  |Month/Day/Year is displayed (USA).

> DDIMMAYYYY The format of Day/Month/Year is displayed
(Europe).
Bits 0—3 are used to indicate the time module that is currently in use among
the 4 different time modules set at AP3-11-AP3-22.
Bits 4—11 are used to indicate the exception day that is set at AP3- 30-AP3-
53.

The start time for the 4 time periods can be set up to 4.

AP3-06 Date format

AP3-10 Period Status

AP3-11-AP3-20
Period 14 Start T
AP3-12—-AP3-21
Period 14 Stop T

The end time for the 4 time periods can be set up to 4.

The Time period date for the operation can be setup to 4. It can be seton a
weekly basis. If the bit is ‘1 (on)), it indicates the relevant day is selected. If
the Bit is ‘0 (off), it indicates the relevant day is
not selected.
Bit
6 5 4 3 2 1 0
Sunday Monday | Tuesday | Wednesday | Thursday | Friday | Saturday

AP3-13-AP3-22
Period 1~4 Day

AP3-30-AP3-51
Exception1-8 Start T
AP3-31-AP3-52
Exception1-8 Stop T
AP3-32—AP3-53
Exception1-8 Date

The operation start time for the 8 Exception days can be set.

The operation end time for the 8 Exception days can be set.

The date for the 8 Exception days can be set.

Enables or disables the Time Event

AP3-70 Setting Function
Time Event En 0 |No Time Event is not used.
1  |Yes Time Event is used.
AP3-71 It shows which T-Event from 1-8 is being performed.
T-Event Status TEchent 8 TEv6ent 7 TEvcsent 6 T-Evi,nt 5 T-Ev?ant4 T-Evint 3 T-EvjantZ T-Ev?ant1
Select the desired module of the Time Module and Exception Day set in
AP3-72—-86 AP3-11-AP3-53 for the relevant events.
T-Event1-8 Period If the bitis 1, it indicates the relevant Time Module or Exception Day is

selected. If the Bit is 0, it indicates the Time Module or Exception Day is not
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Code Description
selected.
bit
11 10 | 9 8 | 7 6 5 4 3 2 1 0
0% oXloXoXloXox oo S|P |2
2o Ro2oRoRoBoRoBo| 33| 3|3
g o @@ ||| 8 | § | 8 8
®g |[Nglog|og|rg|legvElRE R o N | S
Select the desired Event.
Setting
0 | None 16 | PID Openloop
1 | Fx 17 | PID Gain2
2 | Rx 18 | PID Ref Change
3 | Speed-L 19 | 2nd Motor
4 | Speed-M 20 | Timer In
et el 5 | Speed-H 21 | Dis Aux Ref
T-Event1 ~ 8 Define | XcelL 24 | Pre Heat
8 | Xcel-M 27 | Sleep Wake Chg
9 | Xcel-H 28 | PID Step Ref L
10 | Xcel Stop 29 | PID Step Ref M
11 | Run Enable 30 | PID Step RefH
12 | 2nd Source
13 | Exchange
14 | Analog Hold
15 | I-Term Clear
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Time Period Parameter Setting

There are 4 Time Period Sets in the Time Event. Each Time Period Set has:

Application Groups

Period 1-4 Start (Start time), Period 1-4 Stop T (End time), and Period 1-4 Day (Operation day)
for which they can be set.

Time Period Schedule

Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and 18:
00 (Off)
Time Schedule
- : Code Function Setting
Time Period 1
mererod ™ JAP3-11 |Period! StartT ___[06: 00

AP3-12  |Period1 StopT 18: 00
AP3-13  [Period1 Day 1101110
Every Sunday and Saturday for 24 hours (On)
Time Schedule

Time Period 2 |Code Function Setting
AP3-14  |Period2 StartT 00: 00
AP3-15  [Period2 StopT 24: 00
AP3-16  [Period2 Day 1000001
Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)
Time Schedule

s (B 2 Code Funption Setting
AP3-17  |Period3 StartT 10: 00
AP3-18  |Period3 StopT 14: 00
AP3-19  [Period3 Day 1000111

The tables above show the parameter values for Time Period 1, Time Period 2, and Time Period 3.
When the parameters are set for the Time Periods 1-3, this indicates the Time Event function turns on
and off on the following days and time.
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Parameters Setting for Exception Date

There are 8 Exception date modules in the Time Event function. They are used to specify the
operation on particular days (public holidays, etc.). The settings for the start time and the end time
are the same as the settings for the modules and can be set for particular days.

The Exception dates can be set redundantly with the Time periods. If the Time Periods and the
Exception Dates are set redundantly, the inverter operates on the Exception Dates set.

Title Setting Range Description

Except1-8 Start T  |00: 00-24: 00 Hour: Minutes (by the minute)

Except1-8 Stop T  |00: 00—24: 00 Hour: Minutes

Except1-8 Date 1/1-12/31 Select the particular date (between 1/1 and 12/31)

Time Period Schedule
Every Sunday, Monday, Wednesday, Thursday, and Friday at 06: 00 (On) and 18: 00

(Off)
) Time Schedule
E);izgr;tlon Code Function Setting
AP3-30 Except1 StartT 06: 00
AP3-31 Except1 StopT 18: 00
AP3-32 Except1 Day 12/25
Every Sunday and Saturday for 24 hours (On)
. Time Schedule
E);(t:ee gtlon Code Function Setting
AP3-33 Except2 StartT 00: 00
AP3-34 Except2 StopT 24: 00
AP3-35 Except2 Day 01/01

Every Sunday, Thursday, Friday, and Saturday at 10: 00 (On) and 14: 00 (Off)

. Time Schedule
E t
D):t:: % on Code Function Setting
AP3-36 Except3 StartT 10: 00
AP3-37 Except3 StopT 14: 00

AP3-38 Except3 Day 01/01
Title Setting Range Remarks
Except1-8 StartT 00: 00—24: 00 Hour: Minutes (by the minute)
Except1-8 Stop T 00: 00—24: 00 Hour: Minutes
Except1-8 Date 1/1-12/31 Select the particular date (between 1/1 and 12/31)
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r— ExceptDatel = r ExceptDate2 — r ExceptDate8 —
L ooooy-—- 1 Taogopomo | | o000y -~
| 0200 F-—- | 0200 == K | 0200 -— -~ N
| 0400 f-—-< | | 0400 F-—-- K | 04:00 |- — -~ X
| 06:00 bammad | | 0600 =~ o | | 06:00 - —- |
| 08:00 “—‘—il | 08:00 === i | | 08:00 | -— - i |
| 10:00F-—-5 ] | 10:00F-— - | | 10:00 |- -— -~ 1]
| 1200F-—-+4 | p1200fF-— - | e 122000 -— -
| 1400 F===7 ] | 14:00 F==-- L | 1400 | -—-- L
1 1600 F===5 ] | 16:00 p ===~ a 1 16:00 [ -— -~ |
| 1800 F-—=4 1 | 1800F-—-4 | | 1800 | -—- |
| 2000 F-—-=1 12000F-=-= i | 20:00 |- —-- X
| 2200 F-—--1 | 2200 -—-~ | | 2200 -—-- |
| 24:00 —— | | 24:00 —— | | 2400 — |
| 12725 | | 01/01 | | 01/01 |
R — T - J e — J

<The Time Chart for the Exception Day>
Connection settings for Time Period and Time Event

There are 8 Time event modules in the Time Event function. The parameters for T-Events 1-8 are
used to set the connections to each module for the Time Period and the Exception Date. The
parameters for T-Event 1-8 are used to specify the operation on particular days. Each Time event
module can be set for the connections to 4 Time period modules and 8 Exception days. Time
event modules are set as a bit unit in the parameters for Events 1-8. The diagram below shows the
connections between the Time event modules and the time period modules. The Time Event 1 is
connected to Time Period 4. The Time Event 8 is connected to Time Periods 1-4 and the
Exception Dates 2.

Time Event 1

(AP372)
T-Event1Period

[Clofofciooloio] f1ojol0

3 4 4 & b
H

Perlod1 StartT
Perlod1 Stop T
Perlod1 Day

Perlod2 StartT
Perlod2 Stop T
Period2 Day

Perlod3 StartT
Perlod3 Stop T
Perlod3 Day
Perlod4 StartT
Perlod4 Stop T
Perlod4 Day

Except Date 1
Except1 StartT
Exceptl StopT
Perlod1 Date
Except2 StantT
Except2 StopT
Perlod2 Date

Eme;')ta StanT
Except8 StopT
Perlod8 Date

275



Application Groups 890053-00-02

Time Event Module Function Settings

The functions to be performed in the Time Event for T-Events 1-8 can be set with the 30 functions listed in
AP3-73~AP3-87. There are 8 Time event modules in the Time Event. The parameters for T-Events 1-8 are
used to set the connections to each module for the Time Period and the Exception Date. The parameters
for T-Events 1-8 are used to specify the operation on particular days.

Example of the Time Event operations

If the Time events are set as the parameters below, the inverter operates as illustrated.

Code |Name LCD Display ParameterSettin\Settin Range Unit
06 gommand Cmd Ref Src 5: Time Event |09 -
ource
DRV Frequency
o7 (ommand o RefSrc  [0:KeyPad  [0-11 i
source
11 [ImePeriod T o041 StartT  [10: 00 00: 00—24: 00 Min
Start time
12 [TmePeriod1 5 iod1Stop T [20: 00 00: 00-24: 00 Min
End time
Time Period 1
13 |Dayofthe  |PeriodiDay  [0110000 B
week
14 [mePeriod2 o oo StartT  12: 00 00: 00-24: 00 Min
Start time
15 [ImePeriod2 o iod2 stop T [17: 00 00: 00-24: 00 Min
End time
Time Period 2
16 Dayofthe  |erod2Day 00100000 /222000 i
week
70 |ImeEBvent i EventEn  |1: YES 0 No
configuration 1 Yes -
Time Event 1
72 lconnection  [T-Event1Period 00000000000 ??101012????10100‘
configuration
0 [None
1 F
AP3 5 R’)‘(
3  |Speed-L
4 |Speed-M
5 |Speed-H
Time Event 1 ) 7 [Xcel-L
73 functions T-Event1Define [1: Fx 8 [Xcel-M
9 [Xcel-H
10 [Xcel Stop
11 |Run Enable
12 [2nd Source
13 |[Exchange
14 |Analog Hold
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15 |[I-Term Clear
PID
16 Openloop
17 |PID Gain 2
18 |PID Ref Change
19 |2nd Motor
20 (Timer In
21 (dis Aux Ref
24 |Pre Heat
Sleep Wake
27 [3hg P
28 |PID Step Ref L
29 |PID Step Ref M
30 |PID Step Ref H
74 Time Event2 [T-Event2Period |00000000000 |{000000000000—

connection 111111111111
75 Time Event2 [T-Event2Define  [Same as AP3- 0: None

functions 73.See pg.272 |
76 I(')?ﬁe%‘t’l(e)ﬂt 3 T-Event3 Period 00000000000 0: None
77 Enmc(:igr:ls nts3 IT-Event3 Define See AP3-73 0: None
78 I(')”r:ﬁe'i\t’liﬁt 4 T-Event4 Period 00000000000 0 None
79 Enmc?igr:/se nt4 IT-Event4 Define See AP3-73 0: None
80 Ig”;ﬁe'i\t’liﬂt S T-Events Period 00000000000 0 None
81 Enmceml)ir\]/se nts IT-Event5 Define See AP3-73 0: None
82 Z'Q:;Egg?én T-Event6 Period 00000000000 0 None
83 Enmc?igr\]/:m 6 IT-Event6 Define See AP3-73 0: None
84 I(')”QﬁeEc‘t’liﬂt ! T-Event7 Period 00000000000 o: None
85 ;Enmciigr:f nt7 IT-Event7 Define See AP3-73 0: None
86 Time Event 8 T-Events Period 00000000000 0: None
87 E?c?ifr:/: nt8 IT-Event8 Define See AP3-73 0: None

The parameters in the table above show the frequency command sources for the keypad and the
operation command sources for the Time Event.

The following is an example of an inverter operation utilizing the Time Period modules 1 and 2
with Time Events 1 and 2:

Time Period 1 is used to operate the inverter on Mondays and Tuesdays from 10AM to 8PM. Time
Period 2 is used to operate the inverter on Tuesday from 12PM to 5PM.

Time Event 1 triggers forward operations based on the frequency input on the keypad and
continues the operation for the time set at Time Period module 1. Time Event 2 operates the
inverter at Speed-L for the time set at Time Period module 2.
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On Mondays, the inverter operates in the forward direction based on the frequency input on the
keypad from 10AM to 8PM (Time Event 1). On Tuesdays, it operates again in the forward direction
based on the keypad frequency input from 10AM to 12PM (Time Event 1), and then operates at
Speed-L from 12PM to 5PM (Time Event 2). When the operation assigned by Time Event 2 is
complete, the inverter resumes its Time Event 1 operation (the inverter operates based on the
keypad frequency input from 5PM to 8PM).

Output
frequency. Monday

o / \

- .
* L

i Time Event 1 i .
0000 000 0400 0600 0800 1000 1200 1400 1500 1800 2000 2200 2400
< Time Period1 >
Output
frequency. Tuesday .o
Time Period2
KmFmd J ...... I||’ /.........\
Speed_LFreq ................
| \ .
Speed-L [ TimeEvent >
[Time Event 2| >

Speed'memmmmmmmumum1mmmmmm

<An example of Time Event>

Note

When repetitive frequency commands related to the frequency input command occur while
the Time Event function is performing, Time Event performs its function in the order of the
frequency command sources set in Freq Ref Src for DRV-07 (followed by Jog operation and

multi-step acc/dec).

@® Caution
If a fault occurs during a time event operation, the inverter stops the operation and stays in a trip

state. When this happens, there are two options to resume the stopped operation:
+ Set PRT-08 (RST Restart) to ‘YES’ to allow the inverter to automatically restart after the
trip condition isreset.
+ Refresh the setting at AP3-70 (Time Event En). Set AP3-70 to ‘Yes’ from ‘No’. If one of the
input terminals (IN-65—71 Px Define) is assigned to it, turn the switch off then turn it back
on to resume the time event operation.
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9 LCD Display Modes

9.1 LCD Display Mode Selection

The keypad enables movement among display modes and within each mode. It enables users to
select, configure and view parameters and functions in each mode.

The following figure illustrates how to move through the display modes when you press the MODE
button on the keypad. Continue to press the MODE button until you get to the desired mode.

User & Macro mode (U&M) is only displayed when a User Group has been created or a Macro group
has been selected. Also, the Trip mode (TRP) is not displayed unless the inverter has an existing
fault or a fault history.

Monitor

=1

Parameter

2%
[MODE] key ‘ .

Trip User &Macro

Config

Monitor Mode (MON) - Ref section 9.2
Parameter Mode (PAR) - Ref section 9.3
User & Macro Mode (U&M) - Ref section 9.4
Trip Mode (TRP) - Ref section 9.5
Configure Mode (CNF) - Ref section 9.6
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9.2 Monitor Mode (MON)

The inverter boots up in the Monitor Mode (MON). The inverter’s operating conditions can be
monitored at the Monitor Mode display. A maximum of four items can be displayed.

Monitor Mode Setting Details

Code Description

Select items to display in the Monitor Mode display. Monitor mode is the first displayed
mode when the inverter is powered on. A total of four items can be displayed

simultaneously. These include the AnyTime parameter (upper right corner of LCD) and
Monitor Lines -1, -2 and -3. Parameters CNF-20~23 all share the same setting options

as listed in the table below.

Setting Function
0 | Frequency During stop, displays the set frequency. During operation,
displays the actual output frequency (Hz).
1 | Speed During stop, displays the set speed (rpm). During
operation, displays the actual operating speed (rpm).
2 | Output Current | Displays output current.
3 | Output Voltage | Displays output voltage.
4 | Output Power Displays output power.
CNF-20 5 | WHour Displays inverter power consumption.
AnyTime Para Counter
6 | DCLink Displays DC bus voltage within the inverter.
CNF-21 Voltage
Monitor Line-1 7 | DI Status Displays input terminal status of the terminal block.
Starting from the right, displays P7-P1.
K)/INF'-22 . 8 | DO Status Displays output terminal status of the terminal block.
onitor Line-2 . .
Starting from the right,
CNF-23 Q1, Relay5 <- Relay1.
9 | V1 Monitor[V] Displays the input voltage value at terminal V1 (V).

Monitor Line-3

10 | V1 Monitor[%] | Displays input voltage terminal V1 value as a percentage.
If -10V, OV, +10V is measured,
-100%, 0%, 100% will be displayed.

13 | V2 Monitor[V] Displays input voltage terminal V2 value (V).

14 | V2 Monitor[%] | Displays input voltage terminal V2 value as a percentage.

15 | 12 Monitor [mA] | Displays input current terminal 12 value (A).

16 | 12 Monitor[%] Displays input current terminal 12 value as a percentage.

17 | PID Output Displays output of PID controller.

18 | PID Ref Value | Displays reference value of PID controller.

19 | PID Fdb Value | Displays feedback value of PID controller.

20 | Now Date Displays the set Date (AP3-01).

21 | Now Time Displays the set Time (AP3-02).

22 | Now Weekday | Displays the set day (AP3-03).

fﬂgﬁl\zﬂi dolmt |Selecting 1(Yes) initializes CNF-20-23.
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Inverter power consumption

LCD Display Modes

Values are calculated using voltage and current. Power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to 1(Yes) will reset
cumulated energy consumption. Power consumption is displayed as shown below:

Less than 1,000 kW: Units are in kW, displayed in 999.9 kW format.

1-99 MW: Units are in MW, displayed in 99.99 MWh format.

100-999 MW: Units are in MW, displayed in 999.9 MWh format.

More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be displayed
up to 65,535 MW. (Values exceeding 65,535MW will reset the value to 0, and units will return
to kW. It will be displayed in 999.9 kW format).

9.3 Parameter Mode (PAR)

The PAR Mode includes all the inverter parameter groups. Refer to section 4.2 Parameter Lists on
page 82 for all groups included in the Parameter Mode.

9.4 User & Macro Mode (U&M)

Create a unique list of most often used parameters (USR Group). Register user-selected parameters

from the existing parameter groups.

9.4.1 User Group Setting Details

When completed, use the MODE button to move to the U&M Mode and access the USR Group

parameters.

Code Description

At CNF-42, Select 1 (UserGrp SelKey) from the multi-function key
setting options. When parameters are selected and registered in the
USR group, the U&M Mode will appear and display user group (USR
Grp) item on the LCD Keypad.

Follow the procedures below to register parameters to a user group.

No

Procedure

1

Set CNF-42 to 1 (UserGrp SelKey). A icon will be
displayed at the top of the LCD display.

CNF-42
Multi-Key Sel

In the parameter mode (PAR Mode), move to the parameter
you need to register and press the [MULTI] key. For example,
if the [MULT]I] key is pressed in the frequency reference in
DRV 01 (Cmd Frequency), the screen below will be displayed.

O usr—reG 0 STP 60.0Hz |
“DRVO1 Cmd Frequency'/:g

40 CODE_|
6\ DRV06 Step Freq-1,—

00~64 CODE

€@ Group name and parameter number of the parameter
9 Name of the parameter
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Code Description

@ Parameter number to be used in the user group. Pressing
the [PROG/ENT] button on the parameter number (40
Parameter) will register DRV-01 as parameter 40 in the user
group.

O Existing parameter registered as the user group parameter
40

@ Setting range of the user group parameter. Entering 0
cancels the settings.

3 Set a parameter number (€)) to use to register the parameter
in the user group. Select parameter number and press
[PROG/ENT]button.

4 Changing the value in @ will also change the value in @. If

no parameter is registered, ‘Empty Code’ will be displayed.
Entering 0 cancels the settings.

5 The registered parameters are listed in the user group in U&M
mode. You can register one parameter multiple times if
necessary. For example, a parameter can be registered as

parameter 2, parameter 11, and more in the user group.

Follow the procedures below to delete individual parameters from the
user group.

No. Settings

1 Set CNF- 42 to ‘1’ (UserGrp SelKey). A icon will be
displayed at the top of the LCD display.

2 In the USR group in U&M mode, move the cursor to the
parameter that is to be deleted.

3 Press the [MULT]I]button.

4 Move to YES on the deletion confirmation screen, and press
the [PROG/ENT]button.

5 Deletion completed.

CNF-45
UserGrp AllDel

Set to 1(Yes) to delete all registered parameters in the user group.
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9.4.2 Macro Groups (MC1, MC2, MC3)

The Macro selection function pulls together various parameters into one group that are common to specific
applications and load type. The H2 Series inverter includes 3 macros (Pump, Fan and Constant Torque).
Groups MC1, MC2, or MC3 are displayed in the U&M Mode when the user selects the macro with
parameter CNF-43. Parameters within each macro can be modified. Macro groups cannot be added by the
user.

Group Code Name | LCD Display Pa ' ' Setting Range  Unit
D 0 ‘ E—
CNF |43 Macro selection | Macro Select ; E:rr]np 0-3 -
3 | Constant Torque

Accessing Macro Group - When a macro is selected at CNF-43 or during the Quick Start menu, press the
Mode button to move to the U&M Mode that will now be displayed along with the MCx group of parameters.
This MCx group will show all parameters in the specific macro group. The default settings within the MCx
group are shown in the following tables and can be modified.

The parameters within each macro are tied to the same parameters in the various parameter groups.
Changes made to macro group parameters are reflected in the other groups. Selecting '0 (Basic)' initializes
all parameter changes to default settings.

9.4.2.1 MC1-Pump Macro

The Pump Macro includes typical pump related parameter settings. Some of these are a ‘Squared’ V/Hz
pattern for variable torque loads along with “S-Curve” acceleration and deceleration. A minimum frequency
of 30 Hz. is set along with reverse run prevention. The PID group parameters are included but are not
enabled. If enabled with MC1-43 (PID-01), the default control is normal PID and units are in PSI. The
shaded settings are different from the standard inverter parameter settings.

MC1 ---> Pump

Macro Relkited . .
Group Code Pa(r:ameter Parameter Name | Setting | Value/Units
ode

MC1 01 PRT | 04 | Load Duty 0 Normal
02 DRV | 03 | Acc Time 20.0 sec
03 DRV | 04 | Dec Time 30.0 sec
04 DRV | 06 | Cmd Source 1 Fx/Rx-1
05 DRV | 07 | Freq Ref Src 5 12
06 DRV | 09 | Control Mode 0 V/Hz.
07 DRV | 11 | Jog Frequency 10.00 Hz
08 DRV | 12 | Jog Acc Time 20.0 sec
09 DRV | 13 | Jog Dec Time 30.0 sec
10 DRV | 15 | Torque Boost 0 Manual
11 DRV | 16 | Fwd Boost 2.0 %
12 DRV | 17 | Rev Boost 2.0 %
13 MOT | 01 | Motor Capacity Defaults
14 | MOT | 02 | Base Freq 60.00 Hz
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MC1 ---> Pump

15 MOT | 03 | Pole Number 4 Pole
16 MOT | 04 | Rated Slip Defaults

17 MOT | 05 | Rated Curr Defaults

18 MOT | 06 | NoloadCu rr Defaults

19 BAS | 07 | V/F Pattern 1 Square
20 BAS | 69 | Xcel Change Fr 0.00 Hz
21 BAS | 70 | Acc Time-1 20.0 sec
22 BAS | 71 | Dec Time-1 20.0 sec
23 ADV | 01 | Acc Pattern 1 S-Curve
24 ADV | 02 | Dec Pattern 1 S-Curve
25 ADV | 03 | Acc S Start 40 %
26 ADV | 04 | Acc SEnd 40 %
27 ADV | 05 | Dec S Start 40 %
28 ADV | 06 | Dec S End 40 %
29 ADV | 07 | Start Mode 0 Accel
30 ADV | 08 | Stop Mode 0 Decel
31 ADV | 09 | Run Prevent 2 Reverse
32 ADV | 24 | Freq Limit 1 Yes
33 ADV | 25 | Freq Limit Lo 30.0 Hz
34 ADV | 26 | Freq Limit Hi 60.0 Hz
35 ADV | 50 | E-Save Mode 2 Auto
36 ADV | 51 | Energy Save 20 %

37 ADV | 52 | E-Save Det T 10 sec
38 ADV | 64 | Fan Control 2 Temperature
39 IN 65 | P1 Define 1 Fx
40 OUT | 31 | Relay 1 23 Trip
41 OUT | 32 | Relay 2 14 Run
42 OUT | 33 | Relay 3 0 None
43 PID | 01 | PID Sel 0 No
44 PID | 03 | PID Output Monitor %
45 PID | 04 | PID Ref Value Monitor PSI
46 PID | 05 | PID Fdb Value Monitor PSI
a7 PID | 10 | PID Ref 1 Src 0 Keypad
48 PID | 11 | PID Ref 1 Set 50.00 PSI
49 PID | 20 | PIDFdb Source 0 V1
50 PID | 25 | PID P-Gain 1 50.00 %
51 PID | 26 | PID I-Time 1 10.0 sec
52 PID | 30 | PID Limit Hi 100.00 %
53 PID | 31 | PID Limit Lo 0.00 %
54 PID | 36 | PID Out Inv 0 No
55 PID | 50 | PID Unit Sel 2 PSI
56 PID | 51 | PID Unit Scale 2 x1
57 AP1 | 20 | Soft Fill Sel 0 No
58 AP1 | 21 | Pre-PID Freq 30.00 Hz
59 AP1 | 22 | Pre-PID Delay 60.0 sec
60 PRT | 12 | Lost Cmd Mode 1 Free-Run
61 PRT | 13 | Lost Cmd Time 1.0 sec
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62 PRT | 14 | Lost Preset F 0.00 Hz
63 PRT | 15 | Al Lost Level 0 Half of x1
64 PRT | 20 | OL Trip Select 1 Free-Run
65 PRT | 21 | OL Trip Level 120 %
66 PRT | 22 | OL Trip Time 60.0 sec
67 PRT | 31 | No Motor Trip 1 Free-Run
68 PRT | 32 | No Motor Level 5 %
69 PRT | 33 | No Motor Time 3.0 sec
70 PRT | 40 | ETH Trip Sel 1 Free-Run
71 PRT | 41 | Motor Cooling 0 Self-cool
72 PRT | 42 | ETH 1 min 115 %
73 PRT | 43 | ETH Cont 100 %
74 PRT | 60 | PipeBroken Sel 2 Free-Run
75 PRT | 61 | PipeBroken Lev 90.0 %
76 PRT | 62 | PipeBroken DT 10.0 sec

9.4.2.2 MC2 Fan Macro

The Fan Macro includes typical fan related parameter settings. Some of these are a ‘Squared’ V/Hz
pattern for variable torque loads along with “S-Curve” acceleration and deceleration. A minimal DC Start is
set along with reverse run prevention. The shaded settings are different from the standard inverter
parameter settings.

MC2 ---> Fan

285

Macro ekt . .
Code | Parameter | Parameter Name | Setting | Value/Units
Group Code
MC2 01 PRT | 04 | Load Duty 0 Normal

02 DRV | 03 | Acc Time 20.0 sec
03 DRV | 04 | Dec Time 30.0 sec
04 DRV | 06 | Cmd Source 1 Fx/Rx-1
05 DRV | 07 | Freq Ref Src 5 12
06 DRV | 09 | Control Mode 0 V/Hz.
07 DRV | 15 | Torque Boost 0 Manual
08 DRV | 16 | Fwd Boost 2.0 %
09 DRV | 17 | Rev Boost 2.0 %
10 | MOT | 01 | Motor Capacity Defaults
11 MOT | 02 | Base Freq 60.00 Hz
12 MOT | 03 | Pole Number 4 Pole
13 | MOT | 04 | Rated Slip Defaults
14 MOT | 05 | Rated Curr Defaults
15 MOT | 06 | NoloadCu rr Defaults
16 BAS | 07 | V/F Pattern 1 Square
17 ADV | 01 | Acc Pattern 1 S-Curve
18 ADV | 02 | Dec Pattern 1 S-Curve
19 ADV | 03 | Acc S Start 40 %
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MC2 ---> Fan

20 | ADV | 04 | Acc SEnd 40 %

21 ADV | 05 | Dec S Start 40 %

22 ADV | 06 | Dec S End 40 %

23 ADV | 07 | Start Mode 1 DC-Start
24 ADV | 08 | Stop Mode 0 Dec
25 ADV | 09 | Run Prevent 2 Reverse
26 ADV | 12 | DC-Start Time 3.00 sec
27 ADV | 13 | DC Inj Level 25 %

28 ADV | 24 | Freq Limit 0 No

29 ADV | 25 | Freq Limit Lo 0.50 Hz

30 | ADV | 26 | Freg Limit Hi 60.0 Hz

31 ADV | 50 | E-Save Mode 0 None
32 ADV | 51 | Energy Save 0 %

33 ADV | 52 | E-Save Det T 20.0 sec
34 ADV | 64 | Fan Control 2 Temperature
35 IN 65 | P1 Define 1 Fx

36 OUT | 31 | Relay 1 23 Trip
37 OUT | 32 | Relay 2 14 Run
38 OUT | 33 | Relay 3 0 None
39 PRT | 12 | Lost Cmd Mode 1 Free-Run
40 PRT | 13 | Lost Cmd Time 1.0 sec
41 PRT | 14 | Lost Preset F 0.00 Hz

42 PRT | 15 | Al Lost Level 0 Half of x1
43 PRT | 20 | OL Trip Select 1 Free-Run
44 PRT | 21 | OL Trip Level 120 %

45 PRT | 22 | OL Trip Time 60.0 sec
46 PRT | 31 | No Motor Trip 1 Free-Run
47 PRT | 32 | No Motor Level 5 %

48 PRT | 33 | No Motor Time 3.0 sec
49 PRT | 40 | ETH Trip Sel 1 Free-Run
50 PRT | 41 | Motor Cooling 0 Self-cool
51 PRT | 42 | ETH 1 min 115 %

52 PRT | 43 | ETH Cont 100 %
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9.4.2.3 MC3 Constant Torque Macro

The constant torque macro sets the V/Hz curve (MC3-16) to Linear for constant torque loads along
with an overload setting (MC3-36) of 150% / 1 min. It also sets Load Duty parameter MC3-01 (PRT-
04) to Heavy Load. Note that this will change motor group (MOT) parameters to one setting lower than
the inverter rating. Ex: if a 100 HP inverter is used, MOT-01, Motor Capacity will be setto 75 HP. An
Auto Torque Boost (MC3-07) is also set. All other parameters are at default settings. The shaded
settings are different from the standard inverter parameter settings.

MC3 ---> Constant Torque

Macro ek . .
Group Code | Parameter | Parameter Name | Setting | Value/Units
Code
MC3 01 PRT | 04 | Load Duty 1 Heavy
02 DRV | 03 | Acc Time 20.0 sec
03 DRV | 04 | Dec Time 30.0 sec
04 DRV | 06 | Cmd Source 1 Fx/Rx-1
05 DRV | 07 | Freq Ref Src 0 Keypad
06 DRV | 09 | Control Mode 0 V/Hz.
07 DRV | 15 | Torque Boost 2 Auto-2
08 DRV | 16 | Fwd Boost 2.0 %
09 DRV | 17 | Rev Boost 2.0 %
10 MOT | 01 | Motor Capacity Defaults
11 MOT | 02 | Base Freq 60.00 Hz
12 MOT | 03 | Pole Number 4 Pole
13 MOT | 04 | Rated Slip Defaults
14 MOT | 05 | Rated Curr Defaults
15 MOT | 06 | NoloadCu rr Defaults
16 BAS | 07 | V/F Pattern 0 Linear
17 ADV | 01 | Acc Pattern 0 Linear
18 ADV | 02 | Dec Pattern 0 Linear
19 ADV | 07 | Start Mode 0 Accel
20 | ADV | 08 | Stop Mode 0 Decel
21 ADV | 09 | Run Prevent 0 None
22 ADV | 24 | Freq Limit 0 No
23 ADV | 25 | Freq Limit Lo 0.50 Hz
24 ADV | 26 | Freq Limit Hi 60.0 Hz
25 ADV | 64 | Fan Control 0 During Run
26 IN 65 | P1 Define 1 Fx
27 IN 66 | P2 Define 2 Rx
28 OUT | 31 | Relay 1 23 Trip
29 OUT | 32 | Relay 2 14 Run
30 OUT | 33 | Relay 3 0 None
31 PRT | 12 | Lost Cmd Mode 0 None
32 PRT | 13 | Lost Cmd Time 1.0 sec
33 PRT | 14 | Lost Preset F 0.00 Hz
34 PRT | 15 | Al Lost Level 0 Half of x1
35 PRT | 20 | OL Trip Select 1 Free-Run
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9.5 Trip

If the inverter trips, it immediately displays the fault in the TRP Mode. The “OFF” button on the LCD

Modes

MC3 ---> Constant Torque

890053-00-02

36 PRT | 21 | OL Trip Level 150 %
37 PRT | 22 | OL Trip Time 60.0 sec
38 PRT | 31 | No Motor Trip 1 Free-Run
39 PRT | 32 | No Motor Level 5 %
40 PRT | 33 | No Motor Time 3.0 sec
41 PRT | 40 | ETH Trip Sel 1 Free-Run
42 PRT | 41 | Motor Cooling 0 Self-cool
43 PRT | 42 | ETH 1 min 115 %
44 PRT | 43 | ETH Cont 100 %

Mode (TRP)

keypad will be flashing.
+ Use the down arrow button to view the inverter data at the time of the fault.
* Faults can be reset by pressing the “OFF” button or from an external reset.
+ Use the MODE button to move out of the TRP Mode to other display Modes.
« Trip mode (TRP) is not displayed unless the inverter has an existing fault or a fault history.

The inverter stores last 5 Faults. Last-1 is most recent.

Use Down Arrow button to view Fault data (TRP Codes 01 ~ 10).

Use Right Arrow button to move through the faults (1 -> 5).
Use Left Arrow button to move through the faults (5 -> 1).

LCD Display

See table below.

Setting

Initial Value

Range

00 | Trip type display Trip Name(x) - -
01 Frequency reference at trip Output Freq - -
02 Output current at trip Output Current - -
03 ’S*tgﬁg':[?::g”’ Deceleration | erter State ; ;
04 DC section state DCLink Voltage - -
05 NTC temperature Temperature - -
06 Input terminal state DI State - 0000 0000
07 Output terminal state DO State - 00 0000
8! Trip time after Power on Trip On Time - 00/00/00 00: 00
9! Trip time after operation start | Trip Run Time - 00/00/00 00: 00
: Trip Delete? 0| No
10 Delete Fault History Yes? Or No? 1 [ Ves
[1] Information is displayed in [YY/MM/DD Hr: Min (0/00/00 00:00)] format.
CNF-44 | Clear Fault History Erase All Trip 0 | No
1| Yes

CNF-44 can be used to clear the Fault History.
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9.5.1 Fault and Warning List

LCD Display Modes

The following is a list of faults and warnings that can occur while using the H2 inverter. For details,
refer to 11, Troubleshooting on page 341.

Category LCD Display Details

Over Currentl Over current trip
Over Voltage Over voltage trip
External Trip External signal, trip at digital input
NTC Open Temperature sensor fault
Over Current2 IARM short current fault
Option Trip-x* Option fault*
Over Heat Over heat fault
Out Phase Open Output open-phase fault
In Phase Open Input open-phase fault
Ground Trip Ground fault
Fan Trip Fan fault
E-Thermal Motor overheat fault
TB Trip Terminal Board Connection fault
10 Board Trip I0 Board connection fault
No Motor Trip No motor fault

Latch type Low Voltage2 Low voltage fault during operation
ParaWrite Trip \Write parameter fault
Pipe Broken Pipe Break fault
Damper Err Damper Err trip

Major fault Over Load Motor overload fault

Under Load Motor under load fault
PC Repeat Err Pump clean repeat fault
Level Detect Level detect trip
Inverter OLT Inverter overheating trip
Thermal Trip Motor overheating trip
Lost Keypad Lost keypad trip
Broken Belt Broken belt trip
Pipe Broken Pipe Broken trip
Ext Brake External brake fault
Fuse Open Fuse Open trip (315~500kW)
INFAN Trip Inner Fan trip (110~500kW)
Low Voltage Low voltage fault
BX Emergency stop fault

Level type Lost Command Command loss trip
Lost Keypad Lost keypad trip
EEP Err External memory error
ADC Off Set /Analog input error

Hardware Watch Dog-1

damage (Fatal)\y/atch Dog-2 CPU Watch Dog fault
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Warning

KPD H.O.A Lock

Buttons (HAND, OFF and AUTO) on
LCD - locked out with DRV-05

Lost Command

Command loss fault warning

Over Load Overload warning

Under Load Under load warning

Inv Over Load Inverter overload warning
Fan Warning Fan operation warning

DB Warn %ED

Braking resistor braking rate warning

Low Battery

Low battery warning

Check Line Plz

Connection or communication issue
between the LCD and the Control PCB.

Fire Mode Fire mode warning
Pipe Broken Pipe Break warning
Level Detect Level detect warning
Lost Keypad Lost keypad warning
Load Tune Load curve tuning warning
Broken Belt Broken belt warning
ParaWrite Fail Smart copier error warning
Rs Tune Err Auto tuning warning(Rs)
Lsig Tune Err IAuto tuning warning(Lsigma)
INFAN Warning Inner Fan Warning 150~800HP
(110~500kW)
Note

e Latch type fault: The inverter requires a manual reset.

e Level type fault: The inverter will clear the fault when the condition is corrected or initialized.

«  Fatal type fault: There is no way to reset the fault other than cycling power to the inverter.
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9.6 Configure Mode (CNF)

The configure mode includes parameters to view and program various inverter features including:

View inverter and keypad software versions
Set 4 parameters to view in the Monitor menu
Initialize parameter settings

Assign MULT]I button function

Assign User Group parameters

+  Select macro
Read, Write and Save parameters
« Settime and date

9.6.1 Configure Mode Parameter List

LCD Display Modes

LCD Display Setting Range Initial Value .

00 Jump code Jump Code 1-99 42 p.74
01 Keypad language selection Language Sel 0 | English 0 | English -
02 LCD contrast adjustment LCD Contrast Adjust LCD contrast - -
10 Inverter S/W version Inv S/W Ver 201.00 - -
11 Keypad S/W version Keypad S/W Ver 201.01 - -
12 Keypad title version KPD Title Ver 3.01 - -
20 Display item Anytime Para 0 Frequency 0 | Frequency p.280
21 Monitor mode display 1 Monitor Line-1 1 Speed 0 | Frequency p.280
22 Monitor mode display 2 Monitor Line-2 2 Output Current 2 | OutputCurrent p.280
23 Monitor mode display 3 Monitor Line-3 3 Output Voltage 3 | OutputVoltage p.280

4 Output Power

5 Whour Counter

6 DCLIink Voltage

7 DI Status

8 DO Staus

9 V1 Monitor(V)

10 V1 Monitor(%)

13 | V2 Monitor(V)

14 | V2 Monitor(%)

15 12 Monitor(mA)

16 12 Monitor(%)

17 PID Output

18 PID Ref Value

19 PID Fdb Value

20 Now Date

21 Now Time

22 Now Weekday
24 Monitor mode initialize Mon Mode Init (1) :\(IZS 0 | No p.280

. . . 0 None

30 Option slot 1 type display Option-1 Type 5 LonWorks 0 | None -
31 Option slot 2 type display Not Used - - -
32 Option slot 3 type display Not Used - - -

0 No

1 All Grp

2 DRV Grp

3 BAS Grp

4 ADV Grp

5 CON Grp
40 Parameter initialization Parameter Init 6 IN Grp 0 | No p.293

7 OUT Grp

8 COM Grp

9 PID Grp

10 AP1 Grp

11 | AP2 Grp

12 AP3 Grp
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LCD Display Setting Range nitial Value Ref.
13 PRT Grp
14 | APO Grp
41 Display changed Parameter Changed Para 9 View Al 0 | View All 294
play g g 1 View Changed —
0 None
42 Multi key item Multi-Key Sel 1 UserGrp SelKey 0 | None p.294
2 Now Time
0 Basic
43 Macro function item Macro Select ; Egqunp 0 | Basic p.294
3 Constant Torque
44 Trip history deletion Erase All Trip (1) :\(IZS 0 | No p.295
45 User registration code deletion UserGrp AllDel (1) \’\(lgs 0 | No p.281
46 Read parameters Parameter Read 8 :\(lgs 0 | No p.295
47 Write parameters Parameter Write 2 :\(lgs 0 | No R:295
48 Save parameters Parameter Save 2 :\(IZS 0 | No D295
50 Hide parameter mode View Lock Set 0-9999 Unlocked p.296
51 | Password protection (hide View Lock Pw 0-9999 Password p.296
parameters)
52 Lock parameter edit Key Lock Set 0-9999 Unlocked p.296
53 z("j"ifsword forlocking parameter Key Lock Pw 0-9999 Password D.296
60 Additional title update Add Title Up Not Used -
Simple/Basic parameter setting . 0 No
ot enabled on Power Up Run QuickStart 1 Yes L] ves D297
62 Power consumption initialization WHCount Reset Not Used
Accumulated . .
70 inverter motion time On-time 00000DAY 00:00 - p.297
71 | pecumulatedinverieroperation | gy fime 00000DAY 00:00 : p.297
Accumulated inverter operation ) 0 No p.297
2| time initialization Time Reset L | Yes 0| No
73t Real Time Real Time Date-Format View!
Accumulated cooling fan . )
74 operation time Fan Time 00000DAY 00:00 - p.297
Reset of accumulated cooling fan ) 0 No
75 operation time Fan Time Rst 1 Yes 0 | No p.297

[1] The date format can be changed according to the AP3-06 settings.

292



890053-00-02 LCD Display Modes

9.6.2 CNF-20 Monitor Mode (MON)

On the LCD keypad, the inverter’s operating conditions can be monitored at the Monitor Mode
display. A maximum of four items can be selected and monitored simultaneously. The items are
selected in the Configure (CNF) Group. Monitoring mode displays three different items (CNF-21,
22 and 23) and one additional item (CNF-20) in the status bar at the top of the screen. Refer to
section 9.2 Monitor Mode (MON) on page 280 for details on configuring Monitor Mode items.

Setting

Group Code Name LCD Display | Parameter Setting Range
20 D_|splay |t§m condition Anytime Para |0 |Frequency - -
display window
CNE 21 Monitor mode display 1 | Monitor Line-1 |0 | Frequency - Hz
22 Monitor mode display 2 | Monitor Line-2 |2 | Output Current |- A
23 Monitor mode display 3 | Monitor Line-3 |3 | Output Voltage |- \
24 Monitor mode initialize | Mon Mode Init |0 |No - -

9.6.3 CNF-40 Parameter Initialization

The parameters changed by the user can be initialized to the factory default settings. Initialize
parameters in all groups by selecting 1 (All Grp) or select specific groups . The parameters cannot
be initialized if the inverter is operating or during a fault condition.

Group Code Name LCD Display g:::rr]r;eter gztt‘gg
CNF |40 .P?'.'af.“et?r Parameter Init 0 [No 0-14
initialization
Parameter Initialization Setting Details
Code Description
. LCD .
Setting Display Function
0 | No No -
Initialize all data. Select 1(All
Grp) and press [PROG/ENT]
1 | Initialize all groups All Grp button to start initialization. On
completion, 0 (No) will be
displayed.
2 | Initialize DRV group | DRV Grp
3 | Initialize BAS group | BAS Grp
CNF-40 4 | Initialize ADV group | ADV Grp
Parameter Init 5 | Initialize CON group | CON Grp
6 | Initialize IN group IN Grp Initialize  data by groups.
7 | Initialize OUT group | OUT Grp ;Z'ggt [P'ggegfgmﬁr%t‘t’to and
8 | Initialize COM group | COM Grp start initialization. On
10 | Initialize AP1 group AP1Grp | displayed.
11 | Initialize AP2 group AP2 Grp
12 | Initialize AP3 group AP3 Grp
13 | Initialize PRT group PRT Grp
14 | Initialize APO group | APO Grp
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9.6.4 CNF-41 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this feature
to track changed parameters.

Group Code Name LCD Display g:trtz?r:r;eter ggf‘:geg
CNF |41 |Changed parameter Changed 0 |ViewAl |- -
display Para

Changed Parameter Display Setting Details

Description
Setting Function
CNF-41 0 | View All Display all parameters

Changed Para

1 | View Changed Display changed parameters only

9.6.5 CNF-42 User & Macro Mode (U&M)

Create a unique list of most often used parameters (USR Group). Register user-selected
parameters from the existing parameter groups. The user group can carry up to a maximum of 64
parameter registrations. Refer to section 9.4 User & Macro Mode (U&M) on page 281 for User
Group setting details.

Group Code LCD Display g:{?@eter gztrt‘gg
492 Mulju function button Multi Key Sel | 1 UserGrp ) )
settings SelKey
CNF -
Delete all user registered |UserGrp
45 0 |No - -
parameters AllDel

9.6.6 CNF-43 Macro Selection

The H2 Series inverter includes 3 macro groups of parameters (Pump, Fan and Constant Torque). A
Macro group contains various parameters in one group that are common to specific applications.
Refer to 9.4.2 Macro Groups (MC1, MC2, MC3) on page 283 for more details.

Group Code Name LCD Display Parameter Setting  Setting Range = Unit |
0 | Basic

CNF | 43 Macro selection | Macro Select ; E;rr]np 0-3 -
3 | Constant Torque
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9.6.7 CNF-44 Delete Trip History

The fault history can be deleted by programming CNF-44 to ‘1, Yes’. Refer to 9.5 Trip Mode (TRP) on

page 288 for more details.

Group Code Name LCD Display = Parameter Setting Setting Range = Unit
CNF | 44 Trip History deletion | Erase All Tript (1) $§s 0-1 -

9.6.8 CNF-46 Read, Write, and Save Parameters

Use read, write and save function parameters of the inverter to copy parameters from the inverter
to the LCD keypad or from the LCD keypad to the inverter.

Group Code Name LCD Display ggtrteizrr]r&eter ggtr?gg
46 Parameter read Earameter 1 |Yes - -
ead
CNF |47  |Parameter write Parameter 1 |Yes . ]
Write
48 Parameter save garameter 1 |Yes - -
ave

Read, Write, and Save Parameter Setting Details

Code Description
CNF-46 Copies saved parameters from the inverter to the LCD keypad. Saved
P parameters already on the LCD keypad will be deleted and replaced
arameter Read . )
with copied parameters.
Copies saved parameters from the LCD keypad to the inverter. Saved
parameters on the inverter will be deleted and replaced with copied
parameters. If an error occurs during parameter writing, previous
saved data will be used. If there is no saved data on the LCD Keypad,
‘EEP Rom Empty’ message will be displayed.
Parameters changes are saved to RAM. The changed values will be
lost if the power is cycled. Select 1 (Yes) at CNF-48 to save the
changed parameters to inverter memory.

CNF-47
Parameter Write

CNF-48
Parameter Save
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Use parameter view lock to hide parameters after registering and entering a user password.

Group Code Name LCD Display  Parameter Setting  Setting Range Unit
50 Parameter View |y/iew Lock Set | Unlocked 0-9999
CNF lock
51 Parameter view |0\ | ock Pw |Password 0-9999
lock password

Parameter View Lock Setting Details

Code Description

CNF-51
View Lock Pw

to regqist

er a password.

Register a password to be used with CNF-50. Follow the steps below

No

Procedure

Pressing [PROG/ENT] button on CNF-51 will show the
previous password input window. If registration is made for the
first time, enter 0. It is the factory default.

If a password had been set, enter the saved password.

If the entered password matches the saved password, a new
window prompting the user to enter a new password will be
displayed (the process will not progress to the next stage until

the user enters a valid password).

4

Register a new password.

5

After registration, parameter CNF-51 will be displayed.

CNF-50
View Lock Set

To enable parameter view lock, enter a registered password. [Locked]
sign will be displayed on the screen to indicate that parameter view
lock is enabled. To disable parameter view lock, re-enter the password.
The [locked] sign will disappear.

9.6.10 CNF-52 Parameter Lock

Use parameter lock to prevent unauthorized changes to parameter settings. To enable parameter
lock, register a user password first in CNF-53. To lock and unlock parameter changes, enter the

password in CNF-52.

. Parameter Setting
Group Code Name LCD Display Setting Range
52 Parameter lock Key Lock Set |Unlocked 0-9999 -
CNF 155 | Parameter lock Key Lock PW | Password 0-9999 ;
password
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Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the
rocedures below to register a password.
No | Procedures

Press the [PROG/ENT] button on CNF-53 parameter and the
saved password input window will be displayed. If password
registration is being made for the first time, enter 0. It is the
CNF-53 factory default.

Key Lock Pw 2 | If a saved password has been set, enter the saved password.
If the entered password matches the saved password, then a
new window to enter a new password will be displayed. (The
process will not move to next stage until the user enters a valid
password).

4 | Register a new password.

5 | After registration, Parameter CNF-53 will be displayed.

To enable parameter lock, enter the registered password. [Locked] sign
will be displayed on the screen to indicate that parameter lock is

CNF-52 enabled. Once enabled, pressing the [PROG/ENT] button on function
Key Lock Set parameter CNF-52 will not allow the display edit mode to run. To enable
parameter modification, re-enter the password. The [Locked] sign will
disappear.
® Caution

If parameter view lock and parameter lock functions are enabled, no inverter operation
related function changes can be made. It is very important that you memorize the
password.

9.6.11 CNF-61 Quick Start Menu

The inverter will display the Quick Start menu on every power up. Parameter CNF-61 (Run Quick
Start?) is set to “Yes” by default. To disable the Quick Start menu at power up, set CNF-61 to “No”.
Refer to section 2.6 Run Quick Start on page 52 for more details.

. Parameter
Group Code Name LCD Display Setting
. . |Run 0 No
CNF |61 Quick Start menu setting QuickStart? 1 Yes 0-1
9.6.12 CNF-70 Operation Time Monitor
Monitors inverter and fan operation time.
Group Code Name LCD Display g:trﬁr:réeter Setting Range Unit
70  |Accumulated Inverter | o 0/00/00 00:00 |- min
Power On time
Accumulated inverter : . .
CNF 71 operation time Run-time 0/00/00 00:00 - min
Initialize inverter
72 operation Time Reset 0 |No 0-1 -
accumulated time
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Setting Range Unit

Cooling fan operation

LCD Display Setting

74 : Fan time 0/00/00 00:00 - min
accumulated time

75 In|t|aI|z.e Cgolmg fan |Fan Time 0 INo 0—1 )
operation time Reset

Operation Time Monitor Setting Details

Code Description

298

CNF-70 Displays accumulated power supply time (On-time). Information is displayed in
On-time [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.
CNF-71 Displays accumulated time (Run-time) of voltage output by run command input.
Run-time Information is displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.
CNE-72 Setting 1(Yes) will delete power supply accumulated time (On-time) and
Ti operation accumulated time (Run-time) and is displayed as 0/00/00 00:00

ime Reset format.
CNF-74 Displays accumulated time of inverter cooling fan operation. Information will be
Fan time displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.
CNF-75 Setting 1(Yes) will delete cooling fan operation accumulated time (Fan-time)

Fan Time Reset

and will display it in 0/00/00 00:00 format.
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10 RS-485 Communication Features

This section explains how to control the inverter with a PLC or a computer over a long distance
using the RS-485 communication features. Connect the communication cables and set the
communication parameters in the inverter. Refer to the communication protocols and parameters
to configure and use the RS-485 communication features.

10.1 Communication Standards

Following the RS-485 communication standards, H2 products exchange data with a PLC and
computer. The RS-485 communication standards support the Multi-drop Link System and offer an
interface that is strongly resistant to noise. Please refer to the following table for details about the

communication standards.

Communication method/
Transmission type

RS-485/Bus type, Multi-drop Link System

Inverter type name

H2

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters / Maximum1,200 m (recommended
distance: within 700 m)

Recommended cable size

0.75 mm?, (18 AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Dedicated terminals (S+/S-/SG) on the control terminal block

Power supply

Supplied by the inverter - isolated power source from the
inverter’s internal circuit

Communication speed

1,200/2,400/4800/9,600/19,200/38,400/57,600/115,200 bps
BACNET: 9600/19200/38400/76800 bps

Control procedure

IAsynchronous communications system

Communication system

Half duplex system

Character system

Modbus-RTU: Binary

Stop bit length 1-bit/2-bit
Frame error check 2 bytes
Parity check None/Even/Odd
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10.2 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the inverter
is the slave device. When using a computer as the master, the RS-232/RS-485 converter must be
integrated with the computer, so that it can communicate with the inverter. Specifications and
performance of converters may vary depending on the manufacturer, but the basic functions are
identical. Please refer to the converter manufacturer's user manual for details about features and
specifications.

Connect the wires and configure the communication parameters on the inverter by referring to the
following illustration of the communication system configuration.

RS-232/485
Converter || Inverter #1| |Inverter #2 | |Inverter #n
Computer ‘. ‘.

10.2.1 Communication Line Connection

Make sure that the inverter is turned off completely, and then connect the RS-485 communication
line to the S+/S-/SG terminals of the terminal block. The maximum number of inverters you can
connect is 16. For communication lines, use shielded twisted pair (STP) cables.

The maximum length of the communication line is 1,200 meters, but it is recommended to use no
more than 700 meters of communication line to ensure stable communication.

Please use a repeater to enhance the communication speed when using a communication line
longer than 1,200 meters or when using a large number of devices. A repeater is effective when
smooth communication is not available due to noise interference.

@ Caution

When wiring the communication line, make sure that the SG (ground) terminals on the PLC and
inverter are connected. SG terminals prevent communication errors due to electronic noise
interference.
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10.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the communication
lines are connected properly. Turn on the inverter and set the communication parameters.

Group \Code \Name LCD Display \Parameter Setting\Setting range Unit

Built-in communication 7

01 verter ID Int485 St 1D (1 1-MaxComlID’ |

o o 0 Modbus-RTU

02  [Builtin communication |, ses broto |0 ModBus-RTUM [BACRet |

protocol
5 [Metass-N2

Built-in communication |Int485

03 speed BaudR 319600 bps 0-8 -

04  [Built-in communication | /o0 \10de |0 D8/PNIST  [0-3 :
frame setting

05 Transmission delay after Resp Delay |5 0-1000 msec
reception

7*If COM-02 is set to ‘0’ (Modbus RTU), MaxComlID is ‘250'. If set to ‘4’ (BACnet), MaxComID is ‘127’

10.2.2.1.1 Communication Parameters Setting Details

Code Description

COM-01 . .
INt485 St ID Sets the inverter station ID between 1 and MaxComID.
Select one of the three built-in protocols: Modbus-RTU, BACnet or
Metasys-N2.
Setting Function
COM-02 )
0 |Modbus-RTU Modbus-RTU compatible protocol
Int485 Proto
4 |BACnet BAC net protocol
5 |Metasys-N2 Metasys-N2 protocol

Set a communication setting speed up to 115,200 bps.

The maximum setting range changes depending on the protocol.
Setting Communication Speed
1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

38400 bps

56 Kbps (57,600 bps)
76.8 Kbps (76,800 bps)

8 115.2 Kbps (115,200 bps)

BACnhet: If the COM-02 Int485 Proto setting is BACnet, the available
communication speed settings are 9600 bps, 19200 bps, 76.8 kbps.

COM-03
Int485 BaudR

~N O |0 |~ W (N (- |O
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Code Description

Metasys-N2: If the COM-02 Int485 Proto setting is Metasys-N2, the
communication speed is fixed to 9600 bps and COM-03 Int485 BaudR
is not shown.

Set a communication configuration. Set the data length, parity check
method, and the number of stop bits.

Setting Function

0 |D8/PN/S1 [8-bit data/ no parity check / 1 stop bit

COM-04 1 |D8/PN/S2 [8-bit data / no parity check / 2 stop bits

Int485 Mode 2 |D8/PE/S1 [8-bit data / even parity / 1 stop bit

3 |D8/PO/S1 [8-bit data / odd parity / 1 stop bit

If the COM-02 Int485 Proto setting is Metasys-N2, the communication
frame composition is fixed to D8/PN/S1 and COM- 04 Int485 Mode is
not visible.

Set the response time for the slave (inverter) to react to the request
from the master. Response time is used in a system where the slave
device response is too fast for the master device to process. Set this
parameter to an appropriate value for smooth master-slave
communication.

Request Request

COM'OS Master o000
Resp Delay

A A

v v
+—>r +—P

1 1 .
\Response Q{esponse

ve COM-5 Resp Delay = COM-5 Resp Delay
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10.2.3 Setting Operation Command and Frequency

After setting the DRV-06 Cmd Source parameter to ‘3 (Int 485)' and DRV-07 Freq Ref Src
parameter to ‘6 (Int 485)’, you can set common area parameters for the operation command and
frequency via communication. For details about the operation command, refer to 5.1.3.4 Setting
Operation Command and Frequency on page 106 and for details about the frequency command,
refer to 5.1.4.6 Setting a Frequency Reference via RS-485 Communication on page 116.

To select the built-in RS485 communication as the source of command, set DRV-07 to ‘6 (Int485)’
on the keypad. Then, set common area parameters for the operation command and frequency via
communication.

Group 'Code 'Name 'LCD Display ’Parameter Setting ’Setting range ’Unit
06  |[command Cmd Source | 3 |Int 485 0-5 5
source
PRV Frequenc
uency . i
07 setting method Freq Ref Src 6 (Int 485 0-11

10.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Group \Code \Name LCD Display \Parameter Setting \Setting range Unit
12 Speed_ command loss |Lost Cmd 0 INone 05 i
operation mode Mode
Time to determine Lost Cmd
PRT 13 speed command loss [Time 6 10 0.1-120.0 Sec
Operation frequency 0.00, Low
14 at speed command  |Lost Preset F |0.00 Freg—High Hz.
loss Freq

Command Loss Protective Operation Setting Details

Code Description

Select the operation when a communication error has occurred and has
lasted longer than the time set at PRT-13.

Setting Function
The speed command immediately becomes the

- 0 [None . . . .
PRT-12 operation frequency without any protection function.
Lost Cmd Mode . :

The inverter blocks output. The motor performs in
PRT-13 1 |Free-Run

free-run condition.

Lost Cmd Time
2 |Dec The motor decelerates and then stops.

Operates continuously with the speed of the inputted
3 [Hold Input  |speed command until the loss of the speed command.
The inverter calculates the average input value for 10
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seconds before the loss of the speed command and
uses it as the speed reference.

Operates continuously with the operate frequency
before the speed loss. The inverter calculates the

4 |Hold Output [average output value for 10 seconds before the loss of
the speed command and uses it as the speed
reference.

The inverter operates at the frequency set at PRT-14

5 |Lost Preset P d 4

(Lost Preset F).

PRT-14
Lost Preset F

0.00, Low Freg—

High Freq

Set the frequency for continued operation.
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10.3Modbus-RTU Communication

10.3.1 Setting Virtual Multi-function Inputs

Multi-function inputs can be controlled using a communication address (0h0385). Set parameters
COM-70-77 to the functions to operate, and then set the BIT relevant to the function to 1 at 0h0385
to operate it. Virtual multi-function inputs operate independently from IN-65—71 digital multi-
function inputs and cannot be set redundantly. Virtual multi-function input can be monitored using
COM-82 (Virt DI Status). Before you configure the virtual multi-function inputs, set the DRV
parameter according to the command source.

Code Name LCD Display Parameter Setting  Setting range  Unit
Communication Virtual DI x
70-77 | ulti-function input x_|(x: 1-8) 0 [None 0-55 i
. . bil7|bi15|bit5‘bit4‘ |bi13‘hit2‘hm‘hitﬂ
COM Commumc_aﬂo_n Virt DI I ERERE 111111 1] 0000 0000 — .
82 multi-function input Status 1111 1111 bit
monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the common
area via Int485, set COM-70 to ‘FX’ and set address Oh0385 to ‘0h0001".

10.3.2 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters via
communication and operate the inverter, the changes are lost and the values changed via
communication revert to the previous setting values when you turn on the inverter.

Set CNF-48to ‘1 (Yes) to allow all the changes over communication to be saved, so that the
inverter retains all the existing values even after the power has been turned off.

Setting address OhO3EO to ‘0’ and then setting it again to ‘1’ via communication allows the existing
parameter settings to be saved. However, setting address OhO3EO to “1’ and then setting it to ‘0’
does not carry out the same function.

Unit

1 |[Yes
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10.3.3 Total Memory Map for Communication

306

Communication Area

Communication common
compatible area

Memory Map
0h0000—0hOOFF

890053-00-02

Details

H2 Series compatible area

Parameter registration type
area

0h0100-0hO1FF

IAreas registered at COM-31-38 and COM-
51-58

0h0200-0h023F

IArea registered for User Group

0h0240-0h027F

IArea registered for Macro Group

0h0280-0h02FF

Reserved

0h0300-0h037F

Inverter monitoring area

0h0380—-0h03DF

Inverter control area

0hO3EO0-0hO3FF

Inverter memory control area

0h0400—-0hOFFF  |[Reserved
0h1100 DRV Group
0h1200 MOT Group
0h1300 BAS Group
0h1400 IADV Group
Communication common  [0h1500 CON Group
area 0h1600 IN Group
0h1700 OUT Group
0h1800 COM Group
0h1900 PID Group
0h1A00 AP1 Group
0h1B00 AP2 Group
0h1CO00 AP3 Group
0h1D00 PRT Group
0h1E00 APO Group
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10.3.4 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses registered in
the communication function group (COM) can be used in communication. Parameter group for
data transmission may be defined to transmit multiple parameters at once, into the communication

frame.

\LCD Display \Parameter Setting Setting range \Unit

Output Para Status-
31-38 |communication f.irf_Sausx - 0000—FFFF |[Hex
address x (x: 1-8)
Rt Input
I Para Control-
51-58 |communication 18 L 0000-FFFF |Hex
address x (x: 1-8)

Currently Registered CM Group Parameter

0h0100-0h0107

Parameter

Status Parameter-1—
Status Parameter-8

\Assigned content by bit

Parameter communication code value registered at
COM-31-38 (Read-only)

0h0110-0h0117

Control Parameter-1—

Control Parameter-8

Parameter communication code value registered at
COM-51-58 (Read/Write access)

Note

When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381)
and operation command (0h0006, 0h0382) parameters at the end of a parameter control
frame. For example, when the parameter control frame has 5 parameter control items (Para
Control - x), register the operation speed at Para Control-4 and the operation command to
Para Control-5.

10.3.5 Parameter Group for User/Macro Group

By defining user/macro parameter groups, communication can be carried out using the user defined
group (USR Grp) and macro group (MCx Grp) addresses that are registered at the U&M mode.
Parameter groups can only be defined when using the keypad.

Currently Registered User Group Parameters

Address Parameter

0h0200

User Grp. Code 1

’Assigned Content by Bit
Parameter value registered at U&M > USR = 1 (Read/Write)

0h0201

User Grp. Code 2

Parameter value registered at U&M > USR = 2 (Read/Write)

0h023E

User Grp. Code 63

Parameter value registered at U&M > USR = 63 (Read/Write)

0h023F

User Grp. Code 64

Parameter value registered at U&M > USR =» 64 (Read/Write)
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Currently Registered Macro Group Parameters

Address Parameter Assigned Content by Bit

0h0240 |[Macro Grp. Code 1 |Parameter value registered at U&M > MC = 1
0h0241 [Macro Grp. Code 2 |Parameter value registered at U&M > MC = 1

0h02A2 [Macro Grp. Code 98 |Parameter value registered at U&M > MC = 98
0h02A3 [Macro Grp. Code 99 |Parameter value registered at U&M > MC = 99

10.3.6 Modbus-RTU Protocol
10.3.6.1 Function Code and Protocol

In the following section, station ID is the value set at COM-01 (Int485 St ID), and the starting
address is the communication address (starting address size is in bytes). For more information
about communication addresses, refer to 10.3.7 Compatible Common Area Parameter on page

311.

Reading up to 8 Consecutive Inverter Parameters Based on the Set Number - Read Holding
Register (Func. Code: 0x03) and Read Input Register (Func. Code: 0x04)

Read Holding Registers (Func. Code: 0x03) and Read Input Registers (Func. Code: 0x04) are
processed identically by the inverter.

Codes Description

Start Addr. Starting address 1 of the inverter parameters (common area or keypad) to
be read from.

No. of Reg. Number of the inverter parameters (common area or keypad) to be read.
Byte number of normal response values based on the number of registers

Byte Count
(No. of Reg).

Except. Code Error codes

10.3.6.1.1 Request

Start Addr Start Addr No of Reg No of Reg

Func. Code (Hi) () (Hi) (Xo)

CRC(Lo) CRC (Hi)

10.3.6.1.2 Normal Response

SIEWE Station' Func. Byte
ID Code Count

1 byte lbyte | 1byte | 1byte | 1byte | ... | Lbyte | 1 byte | 1 byte | 1 byte
* The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Req].
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10.3.6.1.3 Error Response

Slave Station ID Func. Code Except. Code ‘ CRC(Lo) CRC(Hi)

1 byte 1 byte 1 byte 1 byte 1 byte
* Func. Code of the error response is [Request Func. Code] + 0x80.

10.3.6.1.4 Writing One Inverter Parameter Value (Func. Code: 0x06)

Codes Description

Addr. Address 1 of the inverter parameter (common area or keypad) to be written to.
Reg. Value The inverter parameter (common area or keypad) value to write with.
Except. Code Error codes

10.3.6.1.5 Request

Slave Station

Func.Code Addr (Hi) Addr(Lo) Value(Hi) Value(Lo) CRC(Lo) CRC(Hi)

ID
1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

10.3.6.1.6 Normal Response

Func.Code Addr (Hi) Addr(Lo) Value(Hi) Value(Lo) CRC(Lo) CRC(Hi)

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

10.3.6.1.7 Error Response

Slave Station ID Func. Code Except. Code ‘ CRC(Lo) CRC (Hi)

1 byte 1 byte 1 byte 1 byte 1 byte
* Func. Code of the error response is [Request Func. Code] + 0x80.

10.3.6.1.8 Writing Multiple Registers (Func. Code: 0x10)

Codes Description

Start Addr. E(taa\/r\}:'ir'][?eﬁdtg.ress 1 of the inverter parameters (common area or keypad) to
No. of Reg. Number of the inverter parameters (common area or keypad) to be written.
Reg. Value The inverter parameter (common area or keypad) values to write with.
Except. Code Error codes

309



Communications

10.3.6.1.9 Request

Slave

Func.

Station ID Code

1 byte

Start
Addr.

(Hi)

Start
Addr.
(Lo)
1byte | 1byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte | 1 byte

No of
Reg.
(Hi)

No of
Reg.
(Lo)

Byte

Count

Reg.
Value

(Gl)

Reg.
Value
(Lo)

890053-00-02

CRC
(Lo)

CRC
(Hi)

10.3.6.1.10Normal Response

Func. Code

Start Addr Start Addr No of Reg. No of Reg.

1 byte

(Hi)
1 byte

1 byte

(Hi)
1 byte

(Lo)
1 byte

1 byte

CRC (Lo)  CRC (Hi)

1 byte

10.3.6.1.11Error Response

Slave Station ID
1 byte

Func. Code

1 byte

Except. Code
1 byte

CRC(Lo)

1 byte

~ CRC(Hi)

1 byte

* Func. Code of the error response is [Request Func. Code] + 0x80.

10.3.6.2 Exception Code

01 | ILLEGAL FUNCTION

02 | ILLEGAL DATA ADDRESS

03 | ILLEGAL DATA VALUE

06 | SLAVE DEVICE BUSY

14 | WRITE PROTECTION

Example of Modbus-RTU Communication In Use

When the Acc time (Communication address 0x1103) is changed to 5.0 sec and the Dec time
(Communication address 0x1104) is changed to 10.0 sec.

Frame Transmission from Master toSlave

Starting

Byte

CRC

Station ID Function Address Register Count Data 1 Data 2
Hex 0x01 0x10 0x1102 0x0002 |0x04 0x0032 0x0064 0x1202
COM- 01 |Preset Start S0 100
Desc. |Int485 St |Multiple  |Address-1 | - (Acc time |(Dec time |
ID Register |(0x1103-1) 5.0sec)  [10.0 sec)
Frame Transmission from Slave toMaster
tem  Station Id Function Starting Address # of Register CRC
Hex 0x01 0x10 0x1102 0x0002 OxE534
Desc. |COM-01 Int485 St ID Preset Multiple |Starting Address-1

Register

(0x1103-1)
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10.3.7 Compatible Common Area Parameter

The following are common area parameters compatible with Benshaw inverters (SG, GX, GM2,
S/ISW Series and H2 Series (Addresses 0h0000-0h0011 are for compatible common area
parameters. Addresses 0h0012-0h001B are for the H2 Series inverter parameters.)

Comm. Parameter Scale Unit R/W Assigned Content by Bit
Address
0h0000 Inverter ) ) R E: H2

model

0: 0.75kw, 1: 1.5kW, 2: 2.2kW
3: 3.7kW 4: 5.5kW, 5: 7.5kwW
6: 11kW, 7: 15kw, 8: 18.5kW
9: 22kW, 10: 30kW, 11: 37kwW
0h0001 L%ea[f:?t; . - R 12: 45kW ,13: 55kW, 14: 75kW,
15: 90kW, 16: 110kW, 17: 132kW
18: 160kW, 19: 185kW, 20: 220kW
21: 250kW, 22: 315kW, 23: 355kW
24: 400kW, 25: 500kwW
] 0: 240 V product
ohoooz | Mverterinput | - IR 1: 480 V product
voltage
2: 575 V product
(Example) 0h0064: Version 1.00
(Example) 0h0065: Version 1.01
0h0004 | Reserved - - R -

ohooos | command {400 1y |RW |-
frequency

0h0003 Version - - R

B15 Reserved
0: Keypad Freq,

2-8: Terminal block
multi-step speed

17: Up, 18: Down

19: STEADY

B14-B9 | 22: V1, 24: V2, 25: 12,
26: PULSE
Operation 27: Built-in 485
0h0006 | command - - R 28: Communication
(option) option

30: JOG, 31: PID

0: Keypad

1: Fx/IRx-1

B8-B6 | 2: FX/Rx-2

3: Built-in 485

4: Communication option
5: Time Event
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il Parameter Scale Unit R/W Assigned Content by Bit
Address
B5 Reserved
16:Emergency stop
8: W: Trip initialization
0=>1), R: Trip status
R/W B4-BO (0=>1) p sta
4: Reverse operation (R)
2: Forward operation (F)
0: Stop (S)
Ohooo7 | Acceleration | g4l gee | RW |-
time
Ohooog | Deceleration | g4\ oe IR |-
time
Ohooog | Output o1 |A |R i
current
OhoooA | Sutput 001 |Hz |R i
frequency
ohoooB | SutPut 1 v |R i
voltage
ohoooc | D¢ link 1 v |R i
voltage
OhoooD | QutPUt 01 |kw |R i
power
B15 | 0: HAND, 1: AUTO
1: Frequency command
source by communication
B14 | (puilt-in, option)
1: Operation command
source by communication
B13 | (built-in, option)
B12 Reverse operation
command
B11 | Forward operation command
B10 | Reserved
B9 | Jog mode
OhOOOE Operation i ) R B8 | Drive stqpplng
status B7 | DC Braking
B6 | Speed reached
B5 | Decelerating
B4 | Accelerating
B3 Fault - operates according to
OUT-30 setting
Operating in reverse
B2 LA
direction
Operating in forward
Bl g .
direction
BO | Stopped
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gg:jnm. Parameter Scale Unit R/W Assigned Content by Bit
ress
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved
B10 | H/W-Diag
B9 | Reserved
Fault B8 | Reserved
OhOOOF | i tormation | - ) R B7 | Reserved
B6 | Reserved
B5 | Reserved
B4 | Reserved
B3 | Level Type trip
B2 | Reserved
B1 | Reserved
BO | Latch Type trip
B15
87 Reserved
B6 | P7
Input BS | P6
0h0010 | terminal - - R B4 | P5
information B3 | P4
B2 | P3
B1 | P2
BO | P1
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved
B10 | Reserved
Outout B9 | Reserved
0h0011 | terminal : ; R B8 | Reserved
information B7 | Reserved
B6 | Reserved
B5 | Q1
B4 | Relay 5
B3 | Relay 4
B2 | Relay 3
Bl | Relay 2
BO | Relay 1
0h0012 | V1 0.1 % R V1 input voltage
0h0013 | Thermal 0.1 % R Input Thermal
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Sl Parameter Scale Unit R/W Assigned Content by Bit
Address
0h0014 | V2 0.1 % R V2 input voltage
0h0015 |12 0.1 % R 12 input Current
Motor Displays existing motor rotation
0h0016 | rotation 1 Rpm | R piay 9
speed
speed
0h0017-
Oh0OL9 Reserved - - - -
Oh001A Select - - R 0: Hz unit, 1: rpm unit
Hz/rpm
Display the
number of .
0h001B | poles for the | - ) R Display the number of poles for the
selected motor
selected
motor
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10.3.8 H2 Expansion Common Area Parameter
10.3.8.1 Monitoring Area Parameter (Read Only)

Comm.
Address

0h0300 Inverter model - - H2: 000Fh

0.75 kW: 4008h, 1.5 kW: 4015h
2.2 KW: 4022h, 3.7 kW: 4037h
5.5 kW: 4055h, 7.5 kW: 4075h
11 kW: 40B0Oh, 15 kW: 40FOh
18.5 kW: 4125h, 22 kW: 4160h
30 kW: 41EOh, 37 kW: 4250h,
0h0301 Inverter capacity - - 45 kW: 42D0h,55 kW: 4370h,
75 kW: 44B0h,90 kW: 45A0h,
110 kW: 46E0h, 132 kW: 4840h
160 kW: 4A00h, 185kW: 4B90h,
220 kW: 4DCO0h, 250 kW: 4FAO0h,
315 kW: 53B0h, 355 kW: 5630h,
400 kW: 5900h, 500 kW: 5F40h

Parameter Scale Unit Assigned content by bit

Inverter input 200 V 3-phase forced cooling: 0231h

voltage/power 400 V 3-phase forced cooling: 0431h
0h0302 | (Single phase, 3- - ) 600 V 3-phase forced cooling: 0831h

phase), cooling

method

(ex) 0h0064: Version 1.00

0h0303 Inverter S/W version | - - 0h00B5: Version 1.01

0h0304 Reserved - - .

B15
B14 0:Normal State
B13 4:Warning occurred
8:Fault occurred
B12
B11-
B8
1: Speed searching
B7 ,
2: Accelerating
Inverter Operation ) i 3: Operating at constant
e State B6 rate
4: Decelerating
B5 5: Decelerating to stop
6: H/W OCS
7: S/IW OCS
B4 ,
8: Dwell operating
B3 0: Stopped
1: Operating in forward
B2 direction
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ggg:?s's Parameter Scale Unit Assigned content by bit
B1 2: Operating in reverse
direction
BO 3: DC operating
B15
B14
B13 Operation command
B12 source 0: Keypad
1: Communication option
B1l 3: Built-in RS 485
B10 4: Terminal block
B9
. B8
Inverter operation
0h0306 | frequency command | - - B7 Frequency command
source B6 source 0: Keypad speed
1: Keypad torque
B5 2-4: Up/Down operation
speed
B4 5r:)V1, 7:V2,8:12
B3 9: Pulse
B2 0: Built-in RS 485
11: Communication option
Bl 13: Jog
14: PID
BO 25-31: Multi-step speed
frequency
0h0307 Keypad S/W version | - - (Ex.) O0h0064: Version 1.00
0h0308 Keypad title version | - - (Ex.) Oh0065: Version 1.01
. Ex.) 0h0064: Version 1.00 (Ex.
0h0309 IO Board Version - - E)hO())65: Version 1.01 (Ex)
8223?‘_ Reserved - - -
0h0310 Output current 0.1 A -
0h0311 Output frequency 0.01 Hz -
0h0312 Output rpm 0 Rpm -
0h0313 Reserved - - -
0h0314 Output voltage 1 \% -
0h0315 DC Link voltage 1 V -
0h0316 Output power 0.1 kw -
0h0317 Reserved - - -
0h0318 PID reference 0.1 % PID reference value
0h0319 PID feedback 0.1 % PID feedback value
OhO31A E}JSpF:)I?eyStPOE; ?huemlt:ter i i Displays the number of poles for the

motor

first motor
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Address

Parameter

Unit

Communications

Assigned content by bit

Display the number

Displays the number of poles for the

0h031B | of poles for the 2nd - - 2nd motor
motor
Display the number .
0h031C | of poles for the i i leplayj the number of poles for the
selected motor selected motor
0h031D | Select Hz/rpm - - 0: Hz, 1: rpm
0hO31E
—OhO31F Reserved - - -
B15- B7 | Reserved
B6 P7 (I/0O board)
qital i B5 P6 (I/0 board)
oho32o | D'oital input B4 P5 (1/0 board)
information
B3 P4 (1/0O board)
B2 P3 (/0O board)
Bl P2 (I/0O board)
BO P1 (/0O board)
B15- B9 | Reserved
B8-B6 Reserved
aital B5 Q1
Ohoz21 | Digital output ; i B4 Relay 5
information
B3 Relay 4
B2 Relay 3
Bl Relay 2
BO Relay 1
B15- B8 | Reserved
B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
Ohozzz | Virtual digital input | _ ] B5 Virtual DI 6 (COM-75)
information B4 Virtual DI 5 (COM-74)
B3 Virtual DI 4 (COM-73)
B2 Virtual DI 3 (COM-72)
B1 Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)
0h0323 Display the selected | _ - 0: 1st motor/1: 2nd motor
motor
0h0324 All 0.01 % Analog input V1 or Thermal (I/O
board)
0h0325 Al2 0.01 % Analog input V2 or 12 (1/O board)
0h0326 Reserved - - Reserved
0h0327 Reserved - - Reserved
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ggg:?s's Parameter Assigned content by bit
0h0328 AO1 0.01 % Analog output 1 (I/O board)
0h0329 AO2 0.01 % Analog output 2 (I/O board)
0h032A Reserved 0.01 % Reserved
0h032B Reserved 0.01 % Reserved
0h032C Reserved - - Reserved
0h032D Reserved - - Reserved
0h032E ecr?grsgl;r?ls\?\?r?) 0.1 kwh Consumption energy (kwh)
0h032F ecr?grsgl;nzﬂ\'/c\’lﬂ) 1 MWh Consumption energy (MWh)
B15 PC Repeat Err
B14 Over Heat Trip
B13 Reserved
B12 External Trip
B11 Damper Err
B10 Pipe Break
) B9 NTC Open
0h0330 !_atch ty|_oe trip - - B8 Reserved
information - 1
B7 Reserved
B6 In Phase Open
B5 Out Phase Open
B4 Low Voltage2
B3 E-Thermal
B2 Inverter OLT
Bl Under Load
BO Over Load
B15 Reserved
B14 MMC Interlock
B13 Reserved
B12 Reserved
B11 Reserved
B10 Option Trip-1
oh0331 !_atch type trip _ _ B9 No Motor Trip
information - 2 B8 Reserved
B7 10 Board Trip
B6 Broken Belt
B5 ParaWrite Trip
B4 TB Trip
B3 Fan Trip
B2 Thermal Trip
B1 Level Detect
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ggg:;ns's Parameter Unit Assigned content by bit
BO Reserved
B15—- B4 | Reserved
Level type tri B3 Lost Keypad
Urigiee informgt?on P ) B2 Lost Command
Bl Low Voltage
BO BX
B15- B3 | Reserved
0h0333 :;'égg;%%”r‘]%is Trip ) B2 Watchdog-1 error
Bl EEP Err
BO ADC Offset
B15 Broken Belt
B14 Low Battery
B13 Load Tune
B12 Fan Exchange
B11 CAP. Warning
B10 Level Detect
B9 Reserved
0h0334 mifr‘r'{;@t’ion_ . i B8 Lost Keypad
B7 Pipe Break
B6 Fire Mode
B5 DB Warn %ED
B4 Fan Warning
B3 Lost Command
B2 Inv Over Load
B1 Under Load
BO Over Load
B15 Reserved
- Reserved
. B4 Reserved
0h0335 !_atch type trip - B3 Overcurrent2 Trip
information -3 -
B2 Overvoltage Trip
Bl Overcurrentl Trip
BO Ground Fault
B15 Reserved
~ Reserved
Warnin B3 KPD H.O.A Lock
e informa?ion-Z ) B2 Lsig Tune Err
Bl Rs Tune Err
BO ParaWrite Fail
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Comm. . .
Address Parameter Assigned content by bit
0h0337-
0h0339 Reserved - - Reserved
0h033A | Proc PID Output 0.01 % Process PID Output (%)
Proc PID UnitScale | Proc Proc Unit Scaled Process PID reference
0h033B : .
Ref Unit Unit value
Proc PID UnitScale | Proc Proc Unit Scaled Process PID feedback
0h033C : .
Fdb Unit Unit value
0h0340 On Time date 0 Day Total number of days the inverter has
been powered on
0h0341 | On Time Minute 0 Min Total number of minutes excluding the
total number of On Time days
0h0342 Run Time date 0 Day thal number of days the inverter has
driven the motor
0h0343 Run Time minute 0 Min Total number of minutes excluding the
total number of Run Time days
0h0344 Fan Time date 0 Day Total number c_)f days the heat sink fan
has been running
0h0345 Fan Time minute 0 Min Total number of minutes excluding the
total number of Fan Time days
0h0346—
0h0348 Reserved - - Reserved
0h0349 Reserved - - -
0Oh034A | Option 1 - - 0: None, 5: LonWorks
0h034B Reserved - - Reserved
0h034C | Reserved Reserved
0h034D-
OhO34E Reserved - - Reserved
0h0355 Reserved - - Reserved
0h0356 Reserved - - Reserved
B15
B2 Reserved
0h035C | Application Status - - :
Bl Fire Mode
BO Pump Clean
0h035D | Inv Temperature 0 °C Heatsink Temperature
0h035E Power Factor 0.1 - Output power factor
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10.3.8.2 Control Area Parameter (Read/Write)

Comm. Parameter Scale Unit  Assigned Content by Bit
Address
0h0380  [Frequency command [0.01 [Hz Command frequency setting
0h0381 RPM command 1 Rpm [Command rpm setting
B15-B4 |[Reserved
B3 0 = 1. Free-run stop
B2 0 =>» 1: Trip initialization
Bl 0: Reverse command, 1:
Forward command
0h0382  [Operation command | - BO 0: Stop command, 1: Run
command
Example: Forward operation command
0003h,
Reverse operation command 0001h
0h0383  |Acceleration time 0.1 sec  |Acceleration time setting
0h0384 Deceleration time 0.1 sec Deceleration time setting
B15-B8 |Reserved
B7 Virtual DI 8 (COM-77)
B6 Virtual DI 7 (COM-76)
B5 Virtual DI 6 (COM-75)
B4 Virtual DI 5 (COM-74)
0h0385 \Virtual digital input - - B3 Virtual DI 4 (COM-73)
control (0: Off, 1: On) B2 Virtual DI 3 (COM-72)
Bl Virtual DI 2 (COM-71)
BO Virtual DI 1 (COM-70)

B15-B9 Reserved
B8-B6 Extended 10 PCB

B5 Q1
0h0386 Digital output control B4 Relay 5
(O: Off, 1: On) N ,
B3 Relay 4
B2 Relay 3
Bl Relay 2
BO Relay 1
0h0387 KPD H.O.A Lock 1 - 0 : Locked, 1 : During Run, 2 : Unlocked
0h0388 PID reference 0.1 % Process PID reference

0h0389 PID feedback value [0.1 % Process PID feedback
OhO38A Motor rated current 0.1 A -

0h038B  |[Motor rated voltage |1 \Y -

0h038C- |[Reserved - - Reserved

0h038D

0h038E Proc PID Unit Proc |Proc [Unit Scale Process PID reference
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Parameter Assigned Content by Bit
Reference Unit  |Unit
Oh038F  |Proc PID Unit Proc |Proc [Unit Scale Process PID feedback
Feedback Unit  |Unit
0h0390- |[Reserved - - Reserved
0h0399
Set the CNF-20 value (refer to 9.6.2 on page
0hO39A  |Anytime Para - - 293)
Set the CNF-21 value (refer to 9.6.2 on page
0h039B  |Monitor Line-1 - - 293)
Set the CNF-22 value (refer to 9.6.2 on page
0h039C  Monitor Line-2 - - 293)
Set the CNF-23 value (refer to 9.6.2 on page
0h039D  |Monitor Line-3 - - 293)
OhO39E- |[Reserved Reserved
0h039F
0h03A0 PID Ref 1 Aux Value [0.1 % PID Aux 1 reference
0h03A1 PID Ref 2 Aux Value (0.1 % PID Aux 2 reference
0h03A2 PID Feedback Aux 0.1 % PID Aux feedback
\Value
0h03A3 Proc PID Aux 1 Unit  [Proc |Proc |Unit Scale PID Aux 1 reference
Scale Unit  |Unit
0h03A4 Proc PID Aux 2 Unit  |Proc  |Proc |Unit Scale PID Aux 2 reference
Scale Unit  |Unit
Oh03A5  |Proc PID Fdb Aux Unit [Proc  |Proc  |Unit Scale PID Aux feedback
Scale Unit  |Unit
0h03A6— |[Reserved Reserved
O0hO3AF
0h03B0O Reserved Reserved
0h03B1 Reserved Reserved
0h03B2 Reserved Reserved
0h03B3 Reserved Reserved
0h03B4 |Reserved Reserved
0h03B5 Reserved Reserved
0h03B6 Reserved Reserved
0h03B7 Reserved Reserved
0h03B8 Reserved Reserved
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Note

A frequency set via communication using the common area frequency address (0h0380,
0h0005) is not saved even when used with the parameter save function. To save a changed
frequency to use after a power cycle, follow these steps:

1 Set DRV-07 to ‘Keypad-1’ and select a target frequency.

2 Setthe frequency via communication into the parameter area frequency address
(Oh1101).

3 Perform the parameter save (OhO3EO: '1') before turning off the power. After the
power cycle, the frequency set before turning off the power is displayed.
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10.3.8.3 Inverter Memory Control Area Parameter (Read and Write)

890053-00-02

Comm. Change
Address  parameter Scale Unit During Function
Running
OhO3EO [Save parameters - - X 0: No, 1: Yes
OhO3E1l [Monitor mode initialization|- - O 0: No, 1: Yes
0: No, 11:AP1Grp
1. AllGrp  |12:AP2Grp
2: DRVGrp [13:AP3Grp
3: MOT Grp (14: PRTGrp
OhO3E2 |Parameter initialization | - X 4: BASGrp [Setting is
5: ADV Grp prohibited
6: CON Grp during faulted
state.
7: IN Grp
8: OUT Grp
9: COM Grp
10: PID Grp
OhO3E3 |Display changed - - (@] 0: No, 1: Yes
0: Basic
1: Compressor
2: Supply Fan
OhO3E4 |Macro Function Setting |- - X 3: Exhaust Fan
4: Cooling Tower
5: Circul. Pump
6: Vacuum Pump
7: Constant Torg
OhO3E5 |Delete all fault history - - @) 0: No, 1: Yes
OhO3E6 |Delete user-registrated | - O 0: No, 1: Yes
codes
Write: 0—9999
OhO3E7 |Hide parameter mode 0 Hex O Read: 0: Unlock. 1: Lock
\Write: 0—9999
OhO3E8 |Lock parameter mode |0 Hex Read: O: Unlock. 1: Lock
OhO3E9 |Easy start on (easy - - 0: No, 1: Yes
parameter setup mode)
OhO3EA |Initializing power - - O 0: No, 1: Yes
consumption
OhO3EB [Initialize inverter - - O 0: No, 1: Yes
operation accumulative
time
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OhO3EC |Initialize cooling fan

@)

0: No, 1:Yes
accumulated operation
time

Note

When setting parameters in the inverter memory control area, the values are reflected to
the inverter operation and saved. Parameters set in other areas via communication are
reflected to the inverter operation, but are not saved. All set values are cleared following an
inverter power cycle and revert back to its previous values. When setting parameters via
communication, ensure that a parameter save is completed prior to shutting the inverter
down.

Set parameters very carefully. After setting a parameter to ‘0’ via communication, set it to
another value. If a parameter has been set to a value other than ‘0’ and a non-zero value
is entered again, an error message is returned. The previously-set value can be identified
by reading the parameter when operating the inverter via communication.

The addresses 0hO3E7 and OhO3ES8 are parameters for entering the password. When the
password is entered, the condition will change from Lock to Unlock, and vice versa. When
the same parameter value is entered continuously, the parameter is executed just once.
Therefore, if the same value is entered again, change it to another value first and then re-
enter the previous value. For example, if you want to enter 244 twice, enter it in the
following order: 244 = 0 = 244.

If the communication parameter settings are initialized by setting the address OhO3E2 to [1:
All Grp] or [9: COM Grp], or if any Macro function item is modified by setting the address
0hO3E4, all the communication parameter settings are reverted to the factory default. If
this happens, the inverter may not be able to properly receive responses from the upper-
level devices due to the changes in the settings.

If there is an undefined address in the addresses for reading multiple consecutive data
defined in the common area, the undefined address returns OxFFFF while all the others
return normal response. If all the consecutive addresses are undefined, one return code is
received from the first undefined address only.

If there is an undefined address in the addresses for writing into multiple consecutive data
defined in the common area, or if the value that is being written is not a valid one, no error
response about the wring operation is returned. If all the consecutive addresses are
undefined, or if all the date is invalid, one return code is received from the first undefined
address only.

@ Caution

It may take longer to set the parameter values in the inverter memory control area because all
data is saved to the inverter. Be careful as communication may be lost during parameter setup if
parameter setup is continues for an extended period of time.
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10.4 BACnet Communication

10.4.1 What is BACnet Communication?

BACnet (Building Automation and Control network) is a communication network frequently used in
building automation. BACnet introduces the concept of object-oriented systems, and defines
standardized objects. By exchanging data, this function makes communication possible between
products from different companies. It also standardizes some of the general services carried out by
using these standard objects.

10.4.2 BACnet Communication Standards

Application ‘Secification
Interface 5 Pin Pluggable connector
Connection Data transmission RS-485 MS/TP, Half-duplex
Cable Twisted pair (1 pair and shield)
BACnet MS/TP Stated in ANSI/ASHRAE Standards 135-2004
Baud Rate Supports 9600, 19200, 38400, 76800 bps
Communication MAC Address 1-127
Start/Stop bit Start 1 bit, Stop Y2 bit
Parity check None/Even/Odd

10.4.3 BACnet Quick Communication Start

Follow the instructions below to configure the BACnet network
1 Setfive multi-function input terminals (IN-65—71 PxDefine) to ‘Interlock 1’ — ‘Interlock 5
respectively, in the correct motor order.

Note

*  When auto change mode selection (AP1-55) is setto ‘0 (None) or ‘1 (Aux)’, and if 5
motors are operated, including the main motor, the interlock numbers 1,2,3,4,5 refer
to the motors connected to Relay 1,2,3,4,5 (If interlock numbers 1,2,3,4,5 are
connected to Relay 1,2,3,4,5 at the inverter output terminal).

e Ifauto change mode selection (AP1-55) is set to ‘2 (Main)’, and the main and auxiliary
motors are connected to the inverter output terminal Relay 1,2,3,4, Interlock 1,2,3,4
are the motors connected to Relay 1,2,3,4. Set COM-04 Int485 Mode.

2  Setthe Device Object Instances for COM-21 and 22 and define the values. The device object
instances must have uniguevalues.

3 Set COM-01 (Int485 St ID) by entering a value (for BACnet, the Int485 station ID must be set within a
range of 0—127). The station ID value set at COM-01 must be within the value range defined by the
Max Master Property of different Master for MS/TP token passing.

4  Testthe network and make sure the BACnet communication is working properly.
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LCD display  Parameter Setting  Setting Range  Unit
0 [1200Y
1 [2400Y
2 4800Y
3 19600
03 Communication [Baudrate 9600 bps 4 (19200
Speed
5 {38400
6 [56Kbps?
7 |76.8Kbps
8 [115.2Kbps?
0 |D8/PN/S1
COM Communication 1 ID8/PN/S2
04 Mode Int485 Mode |D8/PN/S1
2 |D8/PE/S1
3 |D8/PO/S1
Maximum
20  [number of BAC Max 127 1-127 -
BACnet Masters |\jaster
21 BACnet device |BAC Dev Instl [237 0-4194 -
number 1
22 BACnet device |BAC Dev Inst2 |0 0-999 -
number 2
23 BACnet device |BAC 0 0-32767 -
password PassWord

1) 1200 bps, 2400 bps, 4800 bps, 56Kbps, 115.2Kbps cannot be set in communication speed
setting in case of BACnet communication.
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10.4.3.1.1 BACnet Parameter Setting Details

Code Description

328

COM-01

Int485 ST ID (MAC
ID)

Refers to MACID setting parameter used in BACnet. All MACIDs of the
inverter using BACnet must be set before connecting to BUS. MACID
must have the unigue value from the Network to be connected to MACID.
If BACnet is used, the value must be within 0-127.

Communication is not available if the value is not included in the range.

COM-03 Sets the communication speed to use in the network.
Baud Rate
COM-83 Range for Max Master that is the number of devices currently connected

BAC Mas Master

to the communication Line is 1-127, and the default value is 127.

COM-84-85
BAC Dev Inst 1-2

BACnet Device Instance is used to identify BACnet Device, and must be set
as the unique value in the BACnet network. Itis used efficiently when
finding BACnet Device of other Devices while installing.

The following formula is used to calculate the Device Instance value:
(COM-84 X 1000) + COM-85

Therefore, in the Device Instance value, COM-84 takes the thousands
and higher places (fourth digit and over) and COM-85 takes the hundreds
and lower places (third digit and below). COM-84 and COM-85 have the
ranges of 0—4194 and 0—999 respectively, because Device Instance can
have the value within 0—4,194,302.

COM-86
BAC Password

Refers to the password used for Warm/Cold Start. COM-86 Password
parameter can be set within 0-32767, and the default value is 0. If the
parameter setting range is set to 1-32768, the Password value set at
BACnet Master and the value set at COM-86 must be the same to operate
Warm/Cold Start.

If COM-86 Password is set to ‘0’, the password of BACnet Master is
ignored and Warm/Cold Start is operated.

Note

MaxMaster and MACID affect performing Network communication. It is recommended to set
as small value as possible, and to set the continuous value for MACID. If the values are set as
explained above, efficient Token Passing Configuration is possible because each Master tries to
give Token to Device set as its own (MACD+1).
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10.4.4 Protocol Implementation

The following table summarizes the information required to implement a BACnet system. Refer to
each section of the table to implement a BACnet system properly.

Category ltems Remarks

I-Am (Answer to Who-Is, when
broadcast or reset after power-up)

I-Have (Answer to Who-Has)

Read Property

\Write Property

BACnet Services |Device Communication Control Ignores Password in Device
Communication Control

Warm/Cold Starts (Supports Password)

Start Backup, End Backup, Start
Reinitialize Device Restore, End Restore, or Abort Restore
services are NOT available.

BACnet communication card Supported Standards: MS/TP Available
Data Link Layer  [supports an MS/TP Master Data  speed: 9600, 19200, 38400,
Link Layer and 76800 bps
MAC ID/Device Set at COM-01 Int485 ST ID (MAC
Object Instance ID).
configuration The Device Object Instances are
set at COM-21 and COM-22.
MAX Master Set at COM-20 (MAX Master Value).
Property
10.4.5 Object Map
Object Identifier O O (@] (@] O O O
Object Name (@] O O O O O O
Object Type (@] O O O O O O
System Status O
Vendor Name O
Vendor Identifier (@]
Model Name (@]
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Firmware Revision

Appl Software Revision

Location

Protocol Version

Protocol Revision

Services Supported

Object Types Supported
Object List

Max APDU Length
APDU Timeout

Number APDU Retries

Max Master

Max Info Frames

Device Address Binding

ojo|Oo|O0|O|O|O|O|O|O|O|O|O|O|O

Database Revision

Preset Value

Description O

Status Flags

Event State
Reliability

O[O0|O|O|O]|O
O[O0|O|O|O]|O
O|[O|O|O|O]|O
O[O0|O|O|O]|O

Out-of-Service

Number of states

O|O0[O0|O|O|0O|O]|O
OoOj|O0O[O0|O|O|0O|O]|O

State text
Units O O

Polarity O
Active Text @] O

Inactive Text O O

* Bl-Binary Input / BV-Binary Value / Al-Analog Input / AV-Analog Value / MSI-Multistate Input /
MSV-Multistate Value

You can read/write in Location and Description only if it is the device object. You can write a
maximum of 29 words.
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10.4.5.1 Analog Value Object Instance

Instance ID Object Name Description Setting Range Units
AV1 CommTimeoutSet |[Command timeout setting |0.1-120.0 Secs |R/W
AV2 AccelTimeSet /Accelerate time setting |0.0-600.0 Secs |R/W
AV3 DecelTimeSet Decelerate time setting |0.0-600.0 Secs |R/W
AV4 CommandFreqSet |Command frequency 0.00-DRV-20 Hz R/W
setting**
AV5 PIDReferenceSet |PID reference setting 0-100.0 % R/W
AV6 PIDFeedbackSet |PID feedback setting 0-100.0 % R/W
@ Caution

When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. When PowerOn Resume (COM-96) is set to ‘no’, value is not
saved if the power of the inverter is disconnected.

e Avalue higher than the maximum frequency (DRV-20) cannot be used. The maximum
frequency can be set by using the keypad. This value can be used when Freq Ref Src (DRV-
07)isset to ‘Int 485'.

e« AV2,AV3andAV4 are used to provide acceleration/deceleration rate and frequency
reference commands. These can be written in AUTO mode only.

10.4.5.2 Multi-state Value Object Instance

Instance ID Object Name Description Setting Range Units R/W

None
FreeRun
Dec MSG [R/W
: HoldInput

: HoldOutput
: LostPreset

Command lost
MSV1 LostCommand operation setting
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10.4.5.3 Binary Value Object Instance

Instance ID Object Name Description ‘Active /Inactive Text R/W
BV1 StopCmd Stop command False/True R/W
BVvV2 RunForwardCmd  |Run forward command |False/True R/W
BV3 RunReverseCmd |Run reverse command |[False/True R/W
BVv4 ResetFaultCmd Fault reset command False/True R/W
BV5 FreeRunStopCmd |Free run stop command |False/True R/W
BV6 RelaylCmd Relay 1 On/Off command |False/True R/W
BV7 Relay2Cmd Relay 2 On/Off command |False/True R/W
BVvV8 Relay3Cmd Relay 3 On/Off command |False/True R/W
BV9 Relay4Cmd Relay 4 On/Off command |False/True R/W
BV10 Relay5Cmd Relay 5 On/Off command |False/True R/W
BV11 Q1Cmd Q 1 On/Off command  |False/True R/W

10.4.5.4 Analog Input Object Instance

Instance ID  Object Name Description

All InvCap (kW) Inverter capacity kW R
Al2 InvCap (HP) Inverter capacity HP R
Al3 InvVoltageClass Inverter voltage type Volts R
Al4 OutputCurrent Output current Amps R
Al5 OutputFreq Output frequency Hz R
Al6 OutputVolgate Output voltage Volts R
Al7 DCLinkVoltage DC Link voltage Volts R
Al8 OutputPower Output power kw R
Al9 AL \Value of Analog 1 % R
Al10 A2 \Values of Analog 2 % R
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Instance ID  Object Name Description
Alll OutputRPM Output speed RPM R
All2 Pole Pole number of the motor - R

Information of the inverter state (Refer to
Al13 InvStatus address 0h0305 inthe common . R
area)(Notel)

Latch type trip informationl (Refer to
All4d LatchTripInfol address 0h0330 in the common i R
a_rea)(Notel)

Latch type trip information2 (Refer to
Al15 LatchTripInfo2 address Oh0331 in the common - R
area)(Notel)

Latch type trip information3 (Refer to
Al16 LatchTripInfo3 address 0h0335 in the common n R
a_rea)(Notel)

Level type trip information (Refer to
All7 LevelTripInfo address Oh0332 inthe common - R
area)(Notel)

H/W Diagnosis trip information (Refer to
Al18 HWDIlaglInfo address Oh0333 in the common area)* | R

\Warning information

Al19 \WarningInfo (Refer to address 0h0334 in the common |- R
area)*
Al20 KilowattHour Output power by kW/h kw/h R
Al21 MegaWattHour Output power by MW/h MW/h R
Al22 PowerFactor Power factor - R
Al23 RunTimeDay Run time by day Day R
Al24 RunTimeMin Run time by minute Day R
Al25 PidOutValue PID Output Value % R
Al26 PidReferenceValu e PID Reference Value % R
Al27 PidFeedbackValue [PID Feedback Value % R

* Refer to Compatible Common Area Parameter page 311.
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10.4.5.5 Binary Input Object Instance
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Instance ID Object Name Description ‘R/W
Bl Stopped Stop state R
BI2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl4 Tripped Trip occurred R
BIS Accelerating /Accelerating R
BI6 Decelerating Decelerating R
BI7 SteadySpeed Operating at steady speed R
BI8 RunningDC Operating at a 0 step speed R
BI9 Stopping Stopping R
BI10 FwdRunCommandState |Forward run command state R
Bl11 RevRunCommandState |Reverse run command state R
Bl12 P1 P1 state R
BI13 P2 P2 state R
Bl14 P3 P3 state R
BI15 P4 P4 state R
BI16 P5 P5 state R
BI17 P6 P6 state R
BI18 P7 P7 state R
BI19 Relayl Relayl state* R
BI20 Relay2 Relay2 state* R
Bl21 Relay3 Relay3 state* R
BI22 Relay4 Relay4 state* R
BI23 Relay5 Relay5 state* R
BI24 Q1 Q1 state R
BI25 SpeedSearch Speed search operating R
BI126 HWOCS H/W OCS occurred R
BI27 SWOCS S/W OCS occurred R
BI28 RunningDwell Dwell operating state R
BI29 SteadyState Steady state R
BI30 \Warning \Warning state R
@ Caution

OUT-31-35 (Relay1-5) must be set to ‘0 (none)’ to control outputs via communication.
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10.4.5.6 MultiState Input Object Instance

Instance ID Object Name Description

UnitsDisplay Displays Unit setting

Communications

10.4.5.7 Error Message

Display 'Description

serviceserror+7

Inconsistent parameters

propertyerror+9

Invalid data type

serviceserror+10

Invalid access method

serviceserror+11

Invalid file start

serviceserror+29

Service request denied

objecterror+31

Unknown object

propertyerror+0 Property other
propertyerror+27 Read access denied
propertyerror+32 Unknown property
propertyerror+37 'Value out of range
propertyerror+40 \Write access denied
propertyerror+42 Invalid array index

clienterror+31

Unknown device

resourceserror+0

Resources other

clienterror+30

Time out

abortreason+4 Segmentation not supported
rejectreason+4 Invalid tag
clienterror+0xFF No invoke id

securityerror+26

Password failure
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10.5 Metasys-N2 Communication

10.5.1 Metasys-N2 Quick Communication Start

Follow the instructions below to configure the Metasys-N2 network.
1 Set COM-02 (Int485 Proto) to ‘5 (Metasys-N2)'.
2  Setthe network communication speed to ‘9600 bps.’
3 Configure the communication modes and make sure that they are fixed to Data Bit 8 / No Parity Bit/

Start Bit 1/ Stop Bit 1.

4  Testthe network and make sure Metasys-N2 communication is working properly.

10.5.2 Metasys-N2 Communication Standard

Iltem Standards

Communication speed

9600 bps

Control procedure

Asynchronous communications system

Communication system

Half duplex system

Cable

Twisted pair (1 pair and shield)

Character system

LS485: ASCII (8bit)
Modbus-RTU: Binary (7/8 bit) Metasys-N2: ASCII (8bit)

Start/Stop bit

Start 1bit, Stop 1bit

Error check

RS485: Checksum (2byte)

Modbus-RTU: CRC16 (2byte) Metastys-N2: CRC16 (2byte)

Parity check

None
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10.5.3 Metasys-N2 Protocol I/O Point Map

10.5.3.1 Analog Output

Communications

The output point map controlling the inverter from the Metasys-N2 master.

@ Caution

337

No. Name

AO1

Command
Frequency

Range

0.0—Max Freq

‘Unit

Hz

Description

Command frequency setting**

AO2

Accel Time

0.0-600.0

Sec

IACC time setting*

AQO3

Decel Time

0.0-600.0

Sec

DEC time setting*

AO4

Drive mode

0 |KeyPad

Fx/Rx-1

Fx/Rx-2

Int. 485

FieldBus

Time Event

Drive mode setting

AOS5

Freq mode

—KeyPad-1

—KeyPad-2

V1

—Reversed

V2

12

Int485

FieldBus

Reversed

OO |~ WIN|P|O|[O|DR|W|IDN]|PF

Pulse

Frequency mode setting

When PowerOn Resume (COM-96) is set to ‘yes’, value is saved even if the power of the
inverter is disconnected. If PowerOn Resume (COM-96) is set to ‘no’, value is not saved

when the power of the inverter is disconnected.

Cannot set the value higher than the maximum frequency (DRV-20). The maximum
frequency can be set by using the keypad. This value can be used when Freq Ref Src (DRV-
07) isset to ‘Int 485’
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10.5.3.2 Binary Output

The output point map controlling the inverter from the Metasys-N2 master.

\[o} Name Range Description

BO1 Stop Command 1: Stop Stop command

BO2 Run Forward Command|1: Forward Run Forward run command
BO3 Run Reverse Command [1: Reverse Run Reverse run command
BO4 Reset Fault 1: Reset Fault reset command
BO5 Free-Run Stop 1. Bx Free-run stop command

10.5.3.3 Analog Input

Metasys-N2 master monitors inverter state.
\[o} Name Unit ‘Description

All Output Current Amps  |Output current
Al2 Output Frequency Hz Output frequency
Al3 Output Speed RPM Output speed

Trip code information
Al4 Trip Code - (Refer to Common Area parameter address OhOOOF)*

‘Latch’ type fault information 1
Al5 Latch Trip Infol - (Refer to Common Area parameter address 0h0330)*

Al6 Latch Trip Info2 - ‘Latch’ type fault information 2

(Refer to Common Area parameter address 0h0331)*

‘Latch’ type fault information 3
Al7 Latch Trip Info3 - (Refer to Common Area parameter address Oh0335)*

‘Level’ type fault information

Al8 Level Trip Info - (Refer to Common Area parameter address

0h0332)(1)
H/W Diagnosis Trip H/W Diagnosis fault information

Al9 Info - (Refer to Common Area parameter address
0h0333)(1)
\Warning information

Al10 \Warning Info - (Refer to Common Area parameter address
0h0334)(1)

* Refer to Compatible Common Area Parameter page 311.
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10.5.3.4 Binary Input

Communications

Metasys-N2 master unit monitors the inverter input and output status in binary codes. The following
table lists the binary codes used and their meanings.

339

No. ‘Name Description
BI1l Stopped 1 — Stopped
BI2 Running Forward 1 — Forward operation is running.

BI3 Running Reverse 1 — Reverse operation is running.

Bl4 Tripped 1 — Fault occurred.

BI5 Accelerating 1 —Accelerating

BI6 Decelerating 1 —Decelerating

BI7 Reached Full Speed 1 —Running at a steady speed (frequency
reference)

BI8 DC Braking 1 — Running on DC power source

BI9 Stopping 1-Stopping is in progress.

BI10 P1 Input 1-True /0 - False

BI11 P2 Input 1-True / O—False

BI12 P3 Input 1-True / O—False

BI13 P4 Input 1-True / O—False

Bl14 P5 Input 1-True / O—False

BI15 P6 Input 1-True / O—False

BI16 P7 Input 1-True / O—False

BI17 Relayl State 1-On /0 - Off

BI18 Relay2 State 1-On /0 - Off

BI19 Relay3 State 1-On /0 - Off

BI20 Relay4 State 1-On /0 - Off

BI21 Relay5 State 1-On /0 - Off

BI22 Q1 (OC1) State 1-On /0 - Off
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10.5.3.5 Error Code

DefinedCodes Description

00 The device has been reset. Currently waiting for the ‘Identity Yourself
command.

01 Undefined command

02 Checksum error has occurred.

03 Data size exceeded the input buffer (message is bigger than the device
buffer size).

05 Data field error (input message size does not fit the command type)

10 Invalid data (message value is out of the range)

11 Invalid command for data type (command does not fit the message frame)

12 Command is not accepted (device has ignored a command due to a
fault. The master device sends a ‘Status Update Request’).
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11 Troubleshooting

This chapter explains how to troubleshoot problems when the inverter protective functions are
activated (faults and warnings). If the inverter does not work normally after following the suggested
troubleshooting steps, contact BENSHAW Technical Support..

11.1 Trip and Warning

When the inverter detects a fault, it stops the operating (trips) and displays the fault message in the
TRP (Trip) Group. Detailed information about the fault can be viewed on the LCD display at
parameters TRP-01 ~ TRP-10. Warnings are also displayed at the TRP Group with the same details
as the faults. When more than 2 trips occur at roughly the same time, the keypad displays the
higher priority fault code. Use the [Up], [Down], [Left] or [Right] arrow buttons on the keypad to view
the fault information. The fault conditions are categorized as follows:

Level: When the fault is corrected, the fault or warning signal is reset and the fault is not saved in the
fault history.

Latch: When the fault is corrected and a reset is performed (keypad or external), the fault or
warning signal clears. The fault is saved in the Fault History (TRP Group).

Fatal: When the fault is corrected, the fault or warning signal is reset only after the inverter power is
cycled (Off then On), When powered off, wait until the charge indicator light goes off then turn the
inverter on again. If the inverter is still in a faulted condition after powering it on again, please
contact the supplier or the BENSHAW customer service center.

11.1.1 Faults

Protection Functions for Output Current and Input Voltage

LCD Display Type Description

, . o
Over Currentl  |Latch Displayed when inverter output current exceeds 180% of the
rated current.
Displayed when internal DC bus voltage exceeds the
specified value.

Over Voltage Latch 240V Inverter 1410V + 10
OV Fault [480V Inverter (820V + 10
575V Inverter [980V + 10

Displayed when internal DC bus voltage is less than the
specified value. NOTE: The LV Trip level will vary depending
on MOT-10 (Input Voltage) setting.
|Low Voltage  [Level 240V Inverter [180V + 10

I';g‘l’;’lt"o'tage 480V Inverter [360V + 10
575V Inverter [430V + 10
|Low Voltage2 Latch Displayed when internal DC bus voltage is less than the
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LCD Displa:
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Type Description

specified value during inverter operation. Requires reset.

Ground Trip

Latch

Displayed when a ground fault occurs on the output side of
the inverter and causes the current to exceed the specified
value. The specified value varies depending on inverter
capacity.

IE-Thermal

Latch

Displayed based on inverse time-limit thermal characteristics
to prevent motor overheating. Operates when PRT-40 is set
to a value other than ‘0’.

Out Phase Open

Latch

Displayed when the 3-phase inverter output has one or more
phases in an open circuit condition. Operates when bit O of
PRT-05is setto‘1’.

[in Phase Open

Latch

Displayed when the 3-phase inverter input has one or more
phases in an open circuit condition. Operates only when bit
1 of PRT-05is setto ‘1'.

Inverter OLT

Latch

Displayed when the inverter has been protected from
overload and resultant overheating based on inverse time-
limit thermal characteristics. Allowable overload rates for the
inverter are 120% for 1 min (ND rating) and 140% for 5 sec.

INo Motor Trip

Latch

Displayed when the motor is not connected during inverter
operation. Operates when PRT-31 is set to ‘1°, Free-Run.

Over Load

Latch

Displayed when PRT-20 is set to a value other than ‘0’ and
the conditions set with PRT-21 and PRT-22 are detecting a
motor overload.

|Under Load

Latch

Displayed when PRT- 27 is set to a value other than ‘0’ and
the conditions set with parameters PRT-23 ~ PRT 28 are
detecting an under load condition.

|Ext-Brake

Latch

Displayed when output current is less than the brake release
current (ADV-41) for longer than the brake release delay time
(ADV-42).

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals

LCD Display

Over Heat

Type

Latch

Description

Displayed when the temperature of the inverter heat sink
exceeds the specified value.

Over Current2

Latch

Displayed when the DC circuit in the inverter detects a
specified level of excessive, short circuit current.

[External Trip

Latch

Displayed when an external fault signal is activated at the
multi-function terminal. Set one of the multi-function input
terminals at IN-65~71 to ‘4 (External Trip) to enable external
trip.

IBX

Level

Inverter Output Disable: Displayed when the inverter output is
blocked by a signal activated at the multi-function terminal.
Set one of the multi- function input terminals at IN-65~IN-71
to ‘5 (BX)’ to enable output block function.

342



890053-00-02

H2 Pump related Faults
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LCD Display

[H/W-Diag

Type

Fatal

Troubleshooting

Description

Displayed when an error is detected in the memory
(EEPRom), analog-digital converter output (ADC Off Set) or
CPU watchdog (Watch Dog-1, Watch Dog-2).

EEP Err: An error in reading/writing parameters due to
keypad or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit (U/V/W
terminal, current sensor, etc.).

INTC Open

Latch

Displayed when an error is detected in the temperature
sensor of the Insulated Gate Bipolar Transistor (IGBT).

|Fan Trip

Latch

Displayed when an error is detected in the cooling fan(s). Set
PRT-79 to ‘0’ to activate fan trip.

[InFan Trip

Latch

Occurs when an abnormality is detected with the internal
cooling fan(s). Applies to 150 ~ 800 HP. Activates when
PRT-79 is set to O (Trip).

Thermal Trip

Latch

Triggered when the input from an external temperature
sensor (PTC) is higher (or lower) than the level set by the
user. Refer to parameters PRT-34 ~ PRT-38.

|Lost KeyPad

Latch

Triggered when a communication error occurs between the
keypad and the inverter, when the keypad is the command
source, and PRT-11 (Lost KPD Mode) is set to any other
value than ‘0’.

|Fuse Open

Latch

Internal input fuse open for inverters 500 HP and larger.

TB Trip

Latch

Abnormality at the 1/0O TB PCB.

{10 Board Trip

Latch

Communication abnormality between I/O CPU PCB and
Control PCB.

Check Line Plz

Level

Connection or communication issue between the LCD and
the Control PCB.

LCD Display

Type

Description
Triggered when the damper open signal or run command

Damper Err Latch signal is longer than the value set at AP2-45 (Damper
CheckT) during a fan operation.
Triggered when the pump clean operation is operated

IPC Repeat Err  |Latch frequently. The conditions may be modified with the AP2-36~
AP2-37 settings.

. Triggered when a pipe is broken during the pump operation.
[Fliz= gk Latch IAssociated parameters PRT-60 ~ PRT-62.
Level Detect Latch Triggered when the inverter output current or power is lower

or higher than the set values. Associated parameters PRT-
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71~ PRT-77.

Triggered when PRT-91 is set to Free Run. Related settings
in PRT-92 ~ PRT-95

|Broken Belt Latch

Option Protection

LCD Display Type Description

Displayed when a frequency or operation command error is
detected during inverter operation by controllers other than
|Lost Command |Level the keypad (e.g., using a terminal block and a
communication mode). Activate by setting PRT-12 to any
value other than ‘0.

Displayed when the 1/0O board or external communication
{IO Board Trip Latch card is not connected to the inverter or has a bad
connection.

Displayed when communication fails during parameter
|[ParaWrite Trip  [Latch writing. Occurs due to a control cable fault or a bad
connection.

Displayed when a communication error is detected between

Option Trip-1 Latch the inverter and the communication board. Occurs when a
communication option card isinstalled.

11.1.2 Warning Messages

LCD Display Description

Displayed when PRT-17 is set to ‘1 (Yes)’ to enable OL warning and
motor is overloaded. Related parameters PRT-17 ~ PRT-19. Set output

Qe Legk relays or Q1 (OUT-31-35 or OUT-36) to ‘5’ (Over Load)’ to receive the
overload warning output signals.
Displayed when PRT-25is to ‘1 (Yes)’ and the motor is underloaded.
lunder Load Related parameters PRT-25 ~ PRT- Set output relays or Q1 (OUT-31-

35 or OUT-36) to '7 (Under Load)’ to receive the underload warning
output signals.

Displayed when the overload time equivalent to 60% of the inverter
overheat protection (inverter IOLT) level is accumulated. Set output
relays or Q1 (OUT-31-35 or OUT-36) to ‘6 (IOL)’ to receive the inverter
overload warning output signal.

Lost command warning alarm occurs even with PRT-12 set to ‘0’. The
warning alarm occurs based on the condition set at PRT-13-15. Set
output relays or Q1 (OUT-31-35 or OUT-36) to “13 (Lost Command)’ to
receive the lost command warning output signals.

Displayed when an error is detected from the cooling fan while PRT-79 is
|[Fan Warning setto’1 (Yes)'. Set output relays or Q1 (OUT-31-35 or OUT-36) to ‘8
(Fan Warning)' to receive the fan warning output signals.

Displayed when the DB resistor usage rate exceeds the set value. Set
the detection level at PRT-66.

INV Over Load

ILost Command

DB Warn %ED
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Fire Mode

Fire Mode forces the inverter to ignore certain faults and continues to
operate. Set output relays or Q1 (OUT-31-35 or OUT-36) to ‘27 (Fire
Mode)'’ to receive the fire mode warning output signals.

Pipe Broken

Displayed when a pipe is broken during pump operation. Set output
relays or Q1 (OUT-31-35 or OUT-36) to ‘28 (Pipe Broken)’ to receive
the pipe break warning output signals.

Lost Keypad

Displayed when a communication error occurs between the keypad and
the inverter, when PRT-11 (Lost KPD Mode) is set to any other value
than ‘0’, and a run command is given from the keypad. Set output relays
or Q1 (OUT-31-35 or OUT-36) to 24 (Lost KPD)' to receive the lost
keypad warning output signals.

Level Detect

Displayed during a level detect state. Set PRT-70 to ‘1 (warning)’ to
enable.

Displayed when the RTC battery voltage drops to (or below) 2 V. To

ORISRy receive a warning output signal, set PRT-90 (Low Battery) to ‘Yes'.

Displayed when PRT-91 is set to warning and the inverter senses the
Broken Belt -

condition of a broken belt.

Displayed when the function of load tuning is not normal . Values of
Load Tune

‘AP2-03 and AP2-04’ are more than the values of ‘AP2-09 and AP2-10'.

PareWrite Fail

Displayed when the smart copier download/upload is not normal.

Rs Tune Err

Displayed when the function of Rs tuning is not normal . For example,
auto tuning is performed without wiring the motor.

Lsig Tune Err

Displayed when the function of Lsigma tuning is not normal . For
example, auto tuning is performed without wiring the motor.

KPD H.O.A Lock

If [DRV-05 KPD H.O.A Lock] is set to locked, message flashes for one
second when any HAND-OFF-AUTO button is pressed.

InFan Warning

Occurs when an abnormality is detected in the cooling fan inside the
inverter 150 HP ~ 800 HP (110 kW to 500 kW).

Backspin Time

Backspin timer is a protection function enabled when the timer (PRT-
01) is set to any value above “0”. During the set time, inverter displays
the warning message and ignores the run command signal and the fault
auto reset & restart signals. After the PRT-01 Backspin Time expires,
the inverter automatically restarts according to the reset & restart signal
status.
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11.2 Troubleshooting Faults

When a fault or warning occurs due to a protection function, refer to the following table for possible
causes and remedies.

Type Cause Remedy
The load is greater than the motor's  |[Ensure that the motor and inverter have
Over Load rated capacity. _ appropriate capacity ratings. _
The set value for the overload trip level Increase the set value for the overload trip
(PRT-21) is too low. level.
There is a motor-load connection Replace the motor and inverter with
problem. models with lower capacity.

Under Load [The set value for underload level (PRT-
24) is less than the system’s minimum
load.

)Acc/Dec time is too short, compared to

load inertia (GD2).
The inverter load is greater thanthe  [Replace the inverter with a model that has
rated capacity. increased capacity.

Operate the inverter after the motor has
stopped or use the speed search function
(CON-70).

Check the mechanical brake.

Reduce the set value for the underload
level.

Increase Acc/Dec time.

Over

Currentl The inverter supplied an output while
the motor was idling.

The mechanical brake of the motor is
operating too fast.

Deceleration time is too short for the
load inertia (GD2).

A generative load occurs at the
inverter output.

Increase the acceleration time.

Over Voltage Use the braking unit.

Determine if the input voltage is above the
specified value.
Determine if the input voltage is below the
specified value.

The input voltage is too high.

The input voltage is too low.

A load greater than the power capacity
is connected to the system ( a welder,
direct motor connection, etc.)

The magnetic contactor connected to
the power source has a faulty

|Low Voltage Increase the power capacity.

Replace the magnetic contactor.

connection.
The input voltage has decreased Determine if the input voltage is above the
during the operation. specified value.

[Low Voltage2|An input phase-loss has occurred. Check the input wiring.
The power supply magnetic contactor
is faulty.

A ground fault has occurred in the
Ground Trip [inverter output wiring.

Replace the magnetic contractor.

Check the output wiring.

The motor insulation is damaged. Replace the motor.

The motor has overheated. Reduce the load or operation frequency.

The inverter load is greater thanthe  [Replace the inverter with a model that has
|[E-Thermal . X .

rated capacity. increased capacity.

The set value for electronic thermal  |Set an appropriate electronic thermal

346



890053-00-02

Troubleshooting

Type Cause Remedy
protection is too low. level.
The inverter has been operated at low [Replace the motor with a model that
speed for an extended duration. supplies extra power to the cooling fan.
Out Phase T_he magnetic cont_actor on the output |Check the magnetic contactor on the
Open side has a cor_1r_1ect_|on fault. output side. _
The output wiring is faulty. Check the output wiring.
The magnetic contactor on the input  |[Check the magnetic contactor on the
side has a connection fault. input side.
In Phase The input wiring is faulty. Check the input wiring.
Open Replace the DC bus capacitors. Contact

The DC bus capacitors need to be
replaced.

the retailer or the BENSHAW customer
service center.

Inverter OLT

The load is greater than the rated
motor capacity.

Replace the motor and inverter with
models that have increased capacity.

The torque boost level is too high.

Reduce the torque boost level.

There is a problem with the cooling
system.

Determine if a foreign object is obstructing
the air inlet, outlet, or vent.

The inverter cooling fan has been

Over Heat operated for an extended period. Replace the cooling fan.
The ambient temperature is too high. (K:eep the ambient temperature below 50
Output wiring is short-circuited. Check the output wiring.
Over There is a fault with the electronic Do not operate the inverter. Contact the
Current2 . retailer or the BENSHAW customer
semiconductor (IGBT). )
service center.
The ambient temperature is too low. |Keep the ambient temperature above - 10
NTC Open [There is a fault with the internal C. Contact the retailer or the BENSHAW
temperature sensor. customer service center.
lFan Lock A foreign object is obstructing the Remove the foreign object from the air
/ In Fan fan’s air vent. inlet or outlet.
The cooling fan needs to be replaced. |Replace the cooling fan.
Check:
Check Line LCD communication issue 1. LCD Cable(s) and Connections
Plz ' 2. Change LCD

3. Replace Control PCB
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When a fault other than those identified as faults or warnings occurs, refer to the following table for
possible causes and remedies.

348

Type

{Parameters
cannot be set.

Cause
The inverter is in operation (driving
mode).

Remedy
Stop the inverter to change to
program mode and set the parameter.

The parameter access is incorrect.

Check the correct parameter access
level and set the parameter.

The password is incorrect.

Check the password, disable the
parameter lock and set the parameter.

Low voltage is detected.

Check the power input to resolve the
low voltage and set the parameter.

The motor does
not rotate.

The frequency command source is set
incorrectly.

Check the frequency command
source setting.

The operation command source is set
incorrectly.

Check the operation command
source setting.

Power is not supplied to the terminal
R/SIT.

Check the terminal connections
R/SIT and UNV/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command.
(RUN).

The motor is locked.

Unlock the motor or lower the load
level.

The load is too high.

Operate the motor independently.

An emergency stop signal is input.

Reset the emergency stop signal.

The wiring for the control circuit terminal
is incorrect.

Check the wiring for the control
circuit terminal.

The input option for the frequency
command is incorrect.

Check the input option for the
frequency command.

The input voltage or current for the
frequency command is incorrect.

Check the input voltage or current for
the frequency command.

The PNP/NPN mode is selected
incorrectly.

Check the PNP/NPN mode setting.

The frequency command value is too
low.

Check the frequency command and
input a value above the minimum
frequency.

The [OFF] button is pressed.

Check that the stop state is normal, if
S0 resume operation normally.

Motor torque is too low.

Increase the amount of the torque
boost. If the fault remains, replace
the inverter with a model with
increased capacity.

The motor rotates
in the opposite
direction to the
command.

The wiring for the motor output cable is
incorrect.

Determine if the cable on the output
side is wired correctly to the phase
(UNV/W) of the motor.

The signal connection between the
control circuit terminal (forward/reverse
rotation) of the inverter and the

forward/reverse rotation signal on the

Check the forward/reverse rotation
wiring.
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Type

Cause
control panel side is incorrect.

Troubleshooting

Remedy

The motor only
rotates in one
direction.

Reverse rotation prevention is selected.

Remove the reverse rotation
prevention.

The reverse rotation signal is not
provided, even when a 3-wire
sequence is selected.

The motor is
overheating.

The load is too heavy.

Check the input signal associated
with the 3-wire operation and adjust
as necessary.

Reduce the load.

Increase the Acc/Dec time.

Check the motor parameters and set
the correct values.

Replace the motor and the inverter
with models with appropriate capacity
for the load.

The ambient temperature of the motor is
too high.

Lower the ambient temperature of
the motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand
phase-to-phase voltages surges
greater than the maximum surge
voltage.

Only use motors suitable for
applications with inverters.

Connect the AC reactor to the
inverter output (set the carrier
frequency to 3kHz).

The motor fan has stopped or the fan is
obstructed with debris.

Check the motor fan and remove any
foreign objects.

The motor stops
during
acceleration.

The load is too high.

Reduce the load.

Increase the amount of the torque
boost.

Replace the motor and the inverter
with models with capacity appropriate
for the load.

The current is too big.

If the output current exceeds the
rated load, decrease the torque
boost.

The motor stops
when connected
[to load.

The load is too high.

Reduce the load.

Replace the motor and the inverter
with models with capacity appropriate
for the load.

The motor does
not accelerate.

The frequency command value is low.

Set an appropriate value.

The load is too high.

Reduce the load and increase the
acceleration time. Check the
mechanical brake status.

The acceleration
time is too long.

The acceleration time is too long.

Change the acceleration time.

The combined values of the motor
properties and the inverter parameter
are incorrect.

Change the motor related
parameters.

The stall prevention level during
acceleration is low.

Change the stall prevention level.

The stall prevention level during

operation is low.

Change the stall prevention level.
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Motor speed
\varies during
operation.

There is a high variance in load.
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Replace the motor and inverter with
models with increased capacity.

The input voltage varies.

Reduce input voltage variation.

Motor speed variations occur at a
specific frequency.

IAdjust the output frequency to avoid
a resonance area.

The motor rotation
is different from
the setting.

The V/F pattern is set incorrectly.

Set a V/F pattern that is suitable for
the motor specification.

The motor
deceleration time
is too long even
with Dynamic
Braking (DB)
resistor
connected.

The deceleration time is set too long.

Change the setting accordingly.

The motor torque is insufficient.

If motor parameters are normal, it is
likely to be a motor capacity fault.
Replace the motor with a model with
increased capacity.

The load is higher than the internal
torque limit determined by the rated
current of the inverter.

Replace the inverter with a model
with increased capacity.

\While the inverter
is in operation, a
control unit
malfunctions, or
noise occurs.

Noise occurs due to switching inside the
inverter.

Change the carrier frequency to the
minimum value.

Install a micro surge filter in the
inverter output.

\When the
inverter is
operating, the
earth leakage

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Connect the inverter to a ground
terminal.

Check that the ground resistance is
less than 100Q) for 200 V inverters
and less than 10Q for 400 V
inverters.

Check the capacity of the earth
leakage breaker and make the

breaker is appropriate connection, based on the
activated. rated current of the inverter.
Lower the carrier frequency.
Make the cable length between the
inverter and the motor as short as
possible.
The motor Check the input voltage and balance
vibrates severely |Phase-to-phase voltage of 3-phase the voltage.
and does not power source is not balanced. Check and test the motor’'s
rotate normally. insulation.

The motor
makes humming,
or loud noises.

Resonance occurs between the motor's
natural frequency and the carrier
frequency.

Slightly increase or decrease the
carrier frequency.

Resonance occurs between the motor's
natural frequency and the inverter’s
output frequency.

Slightly increase or decrease the
carrier frequency.

Use the frequency jump function to
avoid the frequency band where
resonance occurs.

The motor
vibrates/hunts.

The frequency input command is an
external, analog command.

In situations of noise inflow on the
analog input side that results in

command interference, change the
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Type

Cause

Troubleshooting

Remedy
input filter time constant (IN-07).

The wiring length between the inverter
and the motor is too long.

Ensure that the total cable length
between the inverter and the motor is
less than 200 m (50 m for motors
rated 3.7 KW or lower).

The motor does
not come to a
complete stop
when the inverter

It is difficult to decelerate sufficiently,
because DC braking is not operating
normally.

IAdjust the DC braking parameter.

Increase the set value for the DC
braking current.

Increase the set value for the DC

frequency does
not increase to
the frequency
reference.

output stops. braking stopping time.
The frequency reference is within the [Set the frequency reference higher
The output jump frequency range. than the jump frequency range.

The frequency reference is exceeding
the upper limit of the frequency
command.

Set the upper limit of the frequency
command higher than the frequency
reference.

Because the load is too heavy, the stall
prevention function is working.

Replace the inverter with a model
with increased capacity.

The cooling fan
does not rotate.

The control parameter for the cooling fan
is set incorrectly.

Check the control parameter setting
for the cooling fan.
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12 Maintenance

This chapter explains:
* Periodic Inspections
» Storage and Disposal of the product.

The Benshaw model H2 series inverters are an industrial electronic product with advanced
semiconductor components. A reasonable life expectancy of 8 to 10 years can be expected however,
there are factors that may affect their continued long-term operation. Environmental issues
(temperature and humidity) and mechanical issues (vibration and connections) are the most common
reasons for premature failure of inverters. To avoid problems, it is recommended to perform periodic
inspections of the inverter.

@ Caution

* Be sure to remove the drive’s power input while performing maintenance. Lock
out all sources of power.

* Preventive maintenance should always be performed by a trained technician.

* Be sure to perform maintenance only after checking that the DC bus voltage has
discharged. The voltage between terminal P1-N (or P2-N) should be less than
30VDC. The DC bus capacitors in the electronic circuit can still be charged even
after the power is turned off. The DC bus LED is not a definitive indication of the
absence of DC voltage.

12.1 Periodic Inspection Summary

Refer to the attached Table for specific frequency of inspection.

* The conditions of the installed location
o Observe any physical damage to enclosure or enclosure degradation.
o Any signs of liquid leakage into the enclosure.
o Any signs of corrosion or rust resulting from leakage into the enclosure.

* The conditions of the inverter cooling. Causes for abnormal heating are:
o Check for any deposits or dirt inside the enclosure, in the cooling fans/filters and the
inverter fan(s). Remove with compressed air.
o Check the rotating condition of the cooling fan(s).

e Abnormal vibration

o Are there any loose nuts or bolts because of the vibration?
o Loose connections will show signs of heated connectors and wires. Tighten or replace.
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12.2 Periodic Inspection Iltems

Maintenance

o
% Temperature:
Measure/ -10°C~+40°
= ) ) ! 10°C~+40°C
c Ambient Is the ambient Monitor
o Temperature/ | temperature and humidity (Thermometer, —
= Humidity within the design range? Hygrometer, Humidity:
> Recorder) Under 90%
c non-
w condensing
Any signs of physical
damage to the enclosure
of the inverter?
Any signs of liquid leaking
into enclosure of the
inverter?
Are there any signs of
. rust inside the inverter .
Physical enclosure? Visual Yes/No
Are there any signs of
rust inside the panel
c where the inverter is
° housed.?
o
8 Are there any abnormal
o vibrations or oscillations
) of the inverter/Panel?
c
- Are there any signs of
@© overheated connections
0 (discolored lugs,
g insulation melted)?
£ Physical Are there any signs of
o (Cables and rusted or corroded
Connections) | connections?
Are there any signs of Visual Yes/No
cracked terminal blocks?
Is there any damage to
cable insulation?
Inspect fans and filters for
Physical debris and dust
accumulation.
(Fans)
Inspect fans for free
rotation.
Y Disconnect the
= inverter three
pud phase input and
o GE-) IGBT Module measure the Refer to
é o resistance between "How to
—_— Check the resistance R,S, Tand P, N. Check Power
e} c?) between each of the Components”
“,_-’ @ terminals. Disconnect the using Digital
o O Inout inverter three or Analog
= ; Diodg/SCR phase output and meter.
g_ %) Modules measure the
T —5 resistance between
g I} U,V,Wand P, N.
<
Z ®) DC B_us Is there any y|5|b|e Visual check Yes/No
Capacitors leakage coming out?
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Inspect the pressure relief
vent (or pin). Is there any
swelling or rupture?

odor?

and damage.

Motor (Note 1) X Megger Test 500 MQ
Is the input voltage from inverter
g’ the main within spec of X Measure the rating
= the inverter? voltage between +/-15%
=R Input Voltages the terminals R, S
c 'S,
S e Is the input voltage from T.
X o the main balanced within 2%
5 e spec of the inverter?
zZ 8 Measure the DC
[ . Voltage between Input Voltage
52 | DSee | lsthenosusrinero
- O 9 ’ terminals of the (+/- 10%)
o> inverter.
> ~~
n
£ x . Is there any abnormal Tumn OFF the Must rotate
[ Cooling Fan S . X power and turn the
T 0 oscillations or noise? f smoothly.
o2 an by hand.
S
o O Identify the inverter
= Trip Circuit . L input trip circuit. .
) Is inverter trip circuit inverter must
(Input to ; X Open or Close )
(ol ) functional? : trip.
inverter) external trip
mechanism.
Is there any voltage Measure the Tol, +/-
imbalance )tl)etwegn voltage between 2%230V
hases of the outout? the output terminals | (5V)460V
P putz U,V and W. (10v).
o Output
Voltages
£ ) g ) Display parameter | T0l- -10%
— Does the displayed + 209
< . for Output Voltage 20%
c C Output Voltage agree with '
S 9 measurement? compare to Note 2
x E ' measured value. ote
(<))
1
S
5 3 Is there any current Measure the Tol. +/-3%
- 8 imbalance between current out of each
= ?
o o phases of the output? phase U, V, W. Note 2
é S Output
== Current . Display parameter
o 2 Output Current agree vith for Output Current, | Tol. +/-5%
L O P 9 compare to
) measurement? measured value
g 5 ) Note 2
o Are there any abnormal Auditory, sensory, Mounting
ol L } X ) .
vibrations or noise? visual check. and Coupling
Motor
Is there any unusual X Check for overheat

Note 1

Do not run an insulation resistance test (Megger) on the inverter or with inverter connected to supply and motor,

damage will occur.

Note 2

Multimeter measurements of inverter output could vary depending on the type of meter.
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12.3 Storage

If you are not using the product for an extended period, adhere to the following guidelines:

Store the product in the same environmental conditions as specified. Refer to section 0.

When storing the product for a period longer than 3 months, store it between 14°F and 86°F
(-10°Cto 30°C) to prevent depletion of the electrolytic capacitors. See Caution below.

Do not expose the inverter to snow, rain, fog, or dust.

Package the inverter in a way that prevents contact with moisture. Keep the moisture level below
70% in the package by including a desiccant, such as silica gel.

Do not allow the inverter to be exposed to dusty or humid environments. If the inverter is installed
in such environments (for example, a construction site) and the inverter will be unused for an
extended period, remove the inverter and store it in a safe place.

® Caution

If the VFD has been stored for one year, capacitors start to lose their charging
characteristics and can become depleted. To prevent depletion, turn on the product
once a year and allow the device to operate for 30-60 min. Run the device under
no-load conditions.

12.4 Disposal

When disposing of the product, categorize it as general industrial waste. Recyclable materials are
included in the product, so recycle them whenever possible. The packing materials and all metal parts
can be recycled. The plastic can also be recycled.

355



Maintenance 890053-00-02

356



890053-00-02 Technical Specifications

13 Technical Specifications
13.1 Input and Output Specifications

240V, 7.5 HP - 25 HP (5.5-18.5 kW)

Model VFD-RSI-XXX-H2-2C 007 010 015 020 025
HP 7.5 10 15 20 25
Normal Duty
120% OL kw 5.5 7.5 11 15 18.5
240V Amps 22 30 42 56 69
3¢ Input HP 5 7.5 10 15 20
Heavy Duty
150% OL kW 3.7 5.5 7.5 11 15
Amps 17 24 32 46 60
240V Normal Duty HP 3.0 5.0 7.5 10.0 -
1¢ Input 120% OL Amps 11 16 23 30 37
Rated Capacity (kVA) 8.4 114 16.0 21.3 26.3
Rated 0-400 Hz (V/Hz, Slip Comp.)

Output Frequency | 0-120 Hz (IM Sensorless)

S 0-180 Hz (PM Sensorless)
Output Voltage (V) | 3-Phase 0-240 V
Three-Phase | 3-Phase 200-240 VAC (-15%—+10%)
Voltage (V) -
Single-Phase | 1-Phase 240 VAC (-5%—+10%)
mtftd Input Three- Phase | 50-60 Hz (+/-5%)
Frequency Single- Phase | 60 Hz (+/-5%) only
Rated Current (A) 23.7 32.7 46.4 62.3 77.2
Weight Ibs. 7.3 7.3 7.3 10.1 15.6
(kg) (3.3) (3.3) (3.3) (4.6) (7.2)
Heat Dissipation (W) 180 248 330 451 600

Degree of Protection | IP20, UL Open (UL Type 1 achieved with optional conduit box)

+ The horse power rating is based on a standard 4-pole motor rating.
+ The KVA rating is based on a 220 V supply voltage for 240 V inverters.
» The rated output current is limited based on the carrier frequency set at CON-04.
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240V, 30 HP - 125 HP (22 kW - 90 kW)

Model VFD-RSI-XXX-H2-2C 030 040 050 060 075* 100* 125*
Normal Duty HP 30 40 50 60 75 100 125
110%*/120% kW 22 30 37 45 55 75 90

2gov oL Amps | 82 110 142 169 223 264 325
,ngfﬂ HP 25 30 40 50 60 75 100
ACEN DIy kw| 185 22 30 37 45 55 75
150% OL :
Amps 68 81 106 136 169 195 255
240V | Normal Duty HP 15 20 25 30 40 50 60
1¢ 110%*/120%
Input oL Amps 45 58 78 92 122 145 178
ND Rated Capacity (kVA) | 31.2 41.9 54.1 64.4 85 100.6 123.8
ORL?ttSSt Output Frequency | 0-400 Hz (V/Hz, Slip Comp.)
Output Voltage (V) | 3-Phase 0-240 V
Three-Phase | 3-Phase 200-240 VAC (-15%—+10%)
Voltage (V) :
Single-Phase | 1-Phase 240 VAC (-5%—+10%)
Rated
o Input Three-Phase | 50-60 Hz (+/-5%)
Frequency Single-Phase | 60 Hz (+/-5%) only
Rated Current (A) | 74.8 101 131.2 159 211.1 251.4 313.2
Weightlbs. | 558 72.5 86.4 90.6 118.2 121.9 159.2
(ka) | (25.3) (32.9) (39.2) (41.1) (53.6) (55.3) (72.2)
Heat Dissipation (W) 893 1245 1480 1814 2150 2963 3438

Degree of Protection | UL Open (IP20), UL Type 1 achieved with optional conduit box

» The horse power rating is based on a standard 4-pole motor rating.
* The KVA rating is based on a 220 V supply voltage for 240 V inverters.
» The rated output current is limited based on the carrier frequency set at CON-04.
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480V, 7.5 HP - 30 HP (5.5-22 kW)

Model VFD-RSI-XXX-H2-4C 007 010 015 020 025 030
HP 7.5 10 15 20 25 30
Normal Duty
120% OL kw 55 7.5 11 15 18.5 22
480V Amps | 12 16 24 30 38 45
3¢ Input HP| 50 7.5 10 15 20 25
Heavy Duty
150% OL kw 3.7 55 7.5 11 15 18.5
Amps 8 12 15 22 28 35
480V Normal Duty HP| 35 S 10 10 15 20
1¢ Input | 120% OL Amps | 6.8 9.2 14 17 22 26
Rated Capacity (kVA) 9.1 12.2 18.3 23.0 29.0 34.3

0—-400 Hz (V/Hz, Slip Comp.)

()Rlitelﬂ Output Frequency | 0-120 Hz (IM Sensorless)
P 0-180 Hz (PM Sensorless)
Output Voltage (V) | 3-Phase 0-480 V
Three- | 5 bhase 380-480 VAC (-15%—+10%)
Phase
Voltage (V) Single-
9€" | 1-Phase 480 VAC (-5%—+10%)
Rated Phase
ate
Three- 0
Input Input Phase | 2060 Hz (+/-5%)
Frequency Single- 0
Phase 60 Hz (+/-5%) only
Rated Current (A) | 12.2 17.5 26.5 334 42.5 50.7
Weight Ibs. 7.3 7.3 7.5 10.1 10.6 16.5
(kg) | (3.3) (3.3) (3.4) (4.6) (4.8) (7.5)
Heat Dissipation (W) 172 237 322 451 615 740

Degree of Protection | IP20, UL Open (UL Type 1 achieved with optional conduit box)
* The horse power rating is based on a standard 4-pole motor rating.
* The KVA rating is based on a 440 V supply voltage for 480 V inverters.
» The rated output current is limited based on the carrier frequency set at CON-04.
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480V, 40 HP - 125 HP (30.0-90.0 kW)

Model VFD-RSI-XXX-H2-4C 040 050 060 075 100 125
N, HP | 40 50 60 75 100 125
Duty kw | 30 37 45 55 75 90
‘3‘80V 120% OL Amps | 61 75 91 107 142 169
m(%ut HP | 30 40 50 60 75 100
Heavy Duty kw| 22 30 37 45 55 75
150% OL
Amps | 41 55 67 81 106 136
480V | Normal HP | 25 30 30 40 50-60 60
10 Duty
Rated Capacity (kVA) |  46.5 57.1 69.4 82.0 108.2 128.8

0-400 Hz (V/Hz, Slip Comp.)

ORL?tteL?t Output Frequency | 0-120 Hz (IM Sensorless)
P 0-180 Hz (PM Sensorless)
Output Voltage (V) | 3-Phase 0-480 V
Three-Phase | 3-Phase 380-480 VAC (-15%—+10%)
Voltage (V) -
Single- Phase | 1-Phase 480 VAC (-5%-+10%)
fﬁ?flid Tt Three- Phase | 50-60 Hz (+/-5%)
Frequency | Single- Phase | 60 Hz (+/-5%) only
Rated Current (A) 69.1 69.3 84.6 100.1 133.6 160.0
Weight Ibs. 16.5 57.3 77.2 77.2 94.8 94.8
(kg) | (7.5) (26) (35) (35) (43) (43)
Heat Dissipation (W) 880 1170 1443 1710 2090 2775

Degree of Protection | IP20, UL Open (UL Type 1 achieved with optional conduit box)

» The horse power rating is based on a standard 4-pole motor rating.
* The KVA rating is based on a 440 V supply voltage for 480 V inverters.
» The rated output current is limited based on the carrier frequency set at CON-04.
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480V, 150 HP - 800 HP (110.0-500.0 kW)

Model VFD-RSI-XXX-H2-4C | 150 | 200 | 250 | 300 | 400 | 500 650 | 800
NT— HP| 150 | 200 | 250 | 300 | 400 | 500 650 | 800
Duty kw| 110 | 132 | 160 | 185 | 250 | 315 400 500
4gov 110%OL | amps | 223 | 264 | 325 | 370 | 481 613 770 962
m;’fjt Heavy HP| 125 | 150 | 200 | 250 | 300 | 400 500 600
Duty kw | 90 110 | 132 | 160 | 185 250 315 | 375
150%OL | aAmps| 169 | 195 | 255 | 303 | 375 478 591 740
Relee Ca‘(’l"z‘\‘/’% 170 | 201 | 248 | 282 | 367 | 467 587 | 733

Rated 0—400 Hz (V/Hz, Slip Comp.)

Output | Output Frequency | o .4, (IM Sensorless)

Output Voltage (V) | 3-Phase 0-480 V
Voltage | Three-
V) Phase
Input Three-
Frequency | Phase
Rated Current (A) | 215.1 | 254.6 | 315.3 | 358.9 | 469.3 | 598.1 751.3 | 938.6

Weight lbs. | 123 | 123 | 164.7 | 164.7 | 264.6 | 409 409 584
(kg) | (55.8) | (55.8) | (74.7) | (74.7) | (120) | (185.5) | (185.5) | (265)

Heat Dissipation (W) | 3960 | 4752 5600 6475 | 8500 10.4k 13.2k 16k

7.5HP ~ 300 HP (5.5kW ~ 185kW): IP20, UL Open (UL Type 1 achieved
with optional conduit box).

400 HP ~ 800 HP (250kw ~ 500kW): IPO0, UL Open (UL Type 1
achieved with optional conduit box).

» The horse power rating is based on a standard 4-pole motor rating.

* The KVA rating is based on a 440 V supply voltage for 480 V inverters.

» The rated output current is limited based on the carrier frequency set at CON-04.

3-Phase 380-500VAC (-15%—+10%)

Rated

Input 50-60 Hz (+/-5%)

Degree of Protection
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575V, 7.5 HP - 30 HP (5.5-22 kW)
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Model VFD-RSI-XXX-H2-61 007 010 015 020 025 030

HP 7.5 10 15 20 25 30

Ni;’g&: g‘ity kw| 55 | 75 | 11 15 185 | 22

575V Amps | 9 12 17 23 27 34

3¢ Input HP| 5 75 10 15 20 25
g kw| 37 | 55 | 75 | 11 15 | 185

Amps 6.6 9 12 17 23 27

ND Rated Capacity (kVA) | 9 12 | 169 | 22.9 26.9 | 33.9

Rated Output Output Frequency | 0-120 Hz (V/Hz, Slip Comp., IM Sensorless)
Output Voltage (V) | 3-Phase 0-600 V
Voltage (V) | Three- Phase | 3-Phase 525-600 VAC (-15%—+10%)
Input Frequency | Three- Phase | 60 Hz (+/-5%)
Rated Input

ND Rated Current (A) 8 10.7 | 15.3 20.9 25 30.8

HD Rated Current (A) | 6.5 8.9 12 17.2 235 27
Weight Ibs. | 20.86 | 21.21 | 21.87 | 22.09 22.35 | 31.53
(kg) | (9.46) | (9.62) | (9.92) | (10.02) | (10.14) | (14.3)

Heat Dissipation (W) | 132 167 266 478 696 799

Degree of Protection

UL Type 1 with installed conduit box

» The horse power rating is based on a standard 4-pole motor rating.

+ The KVA rating is based on the Normal Duty rating and 575 V for 575 V inverters.

» The rated output current is limited based on the carrier frequency set at CON-04.
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575V, 40 HP - 125 HP (30.0-90.0 kW

Model VFD-RSI-XXX-H2-6C 040 050 060 075 100 125
HP 40 50 60 75 100 125
e Y kw| 30 37 45 55 75 90
575V Amps 43 55 64 80 104 128
3¢ Input HP 30 40 50 60 75 100
e Y kw| 22 30 37 45 55 75
Amps 34 43 55 64 80 104
Rated ND Rated Capacity (kVA) 42.8 54.8 63.7 79.7 103.6 127.5
Output Output Frequency | 0-120 Hz (V/Hz, Slip Comp., IM Sensorless)
Output Voltage (V) | 3-Phase 0-600 V
Voltage (V) | Three-Phase | 3-Phase 525-600 VAC (-15%—+10%)
NPUL | 1 ee-Phase | 60 Hz (+/-5%)
Rated Input Frequency
ND Rated Current (A) 40.2 52 60 74 102 123
HD Rated Current (A) 35.2 45 57 65 87 110
Weight Ibs. | 32.32 55.07 74.12 74.25 96.12 96.43
(kg) | (14.66) | (24.98) | (33.62) | (33.68) | (43.60) | (43.74)
Heat Dissipation (W) 786 954 1327 1559 1850 2355
Degree of Protection | IP20, UL Open (UL Type 1 achieved with optional conduit box)

* The horse power rating is based on a standard 4-pole motor rating.

» The KVA rating is based on the Normal Duty rating and 575 V for 575 V inverters.

» The rated output current is limited based on the carrier frequency set at CON-04.
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13.2 Product Specification Details
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Iltems Description
V/F control, Slip Compensation, Sensorless Vector (IM* and PM**) with
Torque Limits (240V and 480V only)
Control method * IM Sensorless does not apply to 240V, 30HP~125HP.
** PM Sensorless does not apply to 240V, 30HP~125HP, 480V,
150HP~800HP and all 575V inverters.
Frequency setting Digital command: 0.01 Hz
resolution Analog command: 0.06 Hz (60 Hz standard)
Frequency accuracy 1% of maximum output frequency
V/F pattern Linear, Square reduction, User V/F
Control 240V, 7.5 HP ~ 60 HP 120% / 1 min.
. 240V, 75 HP ~ 125 HP 110% / 1 min.
Overload capacity |7 5,7 5 1ip — 125 Hp 120% / 1 min.
(Normal Duty)
480V, 150 HP ~ 800 HP 110% / 1 min.
575V, 7.5 HP ~ 125 HP 110% / 1 min.
. 240V, 5.0 HP ~ 100 HP 150% / 1 min.
Overload capacity | "5 5 1p ~ 600 HP 150% / 1 min.
(Heavy Duty)
575V, 5.0 HP ~ 100 HP 150% / 1 min.
Torque boost Manual torque boost, automatic torque boost
Operation Type
Start/Stop Keypad, Terminal Strip, Communications
Analog Inputs: (1) 0-10 V, (1) 0/4-20 mA, Switch selectable to 0-10 Vdc
greetggggcy (Speed) Digital Inputs: Keypad, Fixed Speed, Pulse Train
Communications: RS-485 (Modbus), Metasys-N2, BACnet, Fieldbus Options
Basic Advanced
Quick Start Menu Sensorless Vector Control*
Start/Stop Operation IM* and PM** motors
Start/Stop Modes Auto Tuning
Frequency Reference Sources Torque Limits
. Auxiliary Frequency Reference PID Control
Operation - - -
Multi-Step Speeds Slip Compensation
Multi-Step Accel/Decel Times Event Timer (RTC)
Functions 2nd Source (HOA) Energy Save Mode
Accel/Decel Times Regen Avoidance
Accel/Decel Patterns VFD Fan Control
Dwell Frequency Operation
Jog Other
Auto Start Timer Relay Input/Output Function
Auto Reset/Restart Pre Heat
Jog and Jog Start Oil Pump Starter Control
FWD/REV Run Prevention Damper Monitor and Control
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Items

Description

Frequency Limits

Jump Frequencies Loss of Power

3-Wire Control Ride Through (KEB)

Fire Mode Safe Stop

Speed Search

V/Hz. Control Pattern

Linear, Squared, User V/Hz Braking

Torque Boost DC Injection Braking

Stall Prevention

Power Braking

Flux Braking

External Brake Control

H2 Pump Software

Lead/Lag and Alternating Broken Pipe Detection

Jockey Pump Control BACnet and Metasys-N2

MMC - Multi-Motor Control Pump Load Tuning

Pre-Fill, Soft Fill Decel Valve Ramp

Start and End Ramp Time Event Scheduling

Backspin Timer Flow Compensation

Pump Clean Operation Energy Saving Operation

Analog (1) 0-10V, (1) 0/4—20 mA, Switch selectable to 0-10 Vdc
Didital inouts (7), Select PNP (Source) or NPN (Sink) mode. NO/NC selectable. Functions
9 P of the digital inputs are set with parameters IN-65 through IN-71.
Forward/Reverse Operation 2nd Source - HOA/LOR
Reset Up/Down Operation
External Trip Analog Hold
Emergency Stop PID Disable
Input Output Disable (Bx) Jog Start FWD/REV
Functions Jog Pre-Excite
Fixed Speed - Step Freq's Timer Input
Run Enable/Disable (Safety) Fire Mode
3-Wire Control Select Event Timer
Damper Monitor and Control Pre-Heat
Pulse train 0-32 kHz, Low Level: 0-0.8 V, High Level: 3.5-12 V
(1) Fault relay N.O.: Less than AC 250 V, 2A, DC 30 V, 3A
(Form C) N.C.: Less than AC 250 V, 1A, DC 30V, 1A
(4)Programmable | N.O.: Less than AC 250V, 5 A
relays (Form A) Lessthan DC 30V,5A
Output | ) open collector | | osq than DC 26 V, 50 mA

AO1: 0(4) - 20 mA, Switch selectable to 0-10 Vdc

(2) Analog AO2: 0-10vDC
Outputs Frequency, Current, Voltage, Power, DC Bus Voltage, Fixed, more.
Pulse train Maximum 32 kHz, 0-12 V
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environment

Iltems Description
Motor Over Load Fan Trip
Under Load Internal Fan Trip
Over Current 1 Motor Over Heat (PTC Input)
Over Voltage Lost Keypad
Low Voltage Fuse Open
Low Voltage2 Pipe Broken
Ground Fault Broken Belt
E-Thermal Lost Speed Reference
Trip Out Phase Open I/O Board Trip
In Phase Open
i Inverter Over Load Fan/Pump related trips
Protection No Motor Trip Damper Trip
functions Inverter Over Heat Level Detect Trip
Over Current 2 Pump Cleaning Trip
External Trip
Hardware Diagnostic
Overload/underload, Lost Command, Inverter overload, DB (braking) rate
Alarm alarm, Pump Clean, Pipe Broken, Broken Belt, Fire Mode, Level Detection
(LDT).
Instantaneous Power Less than 8 ms: Continue Operation
Loss More than 8 ms: KEB and/or Auto restart operation
Cooling type Forced fan cooling structure
UL Open, IP 20: 7.5 HP ~ 300 HP (5.5 kW ~ 185 kW)
Protection structure UL Open, IP 00: 400 HP ~ 800 HP (250 kW ~ 500kW)
UL Type 1 with conduit box (option) installation (up to 800 HP).
14°F~104°F (- 10°C~40°C)
Ambient temperature 2.5% / amp current derating up to 122°F (50°C) max.
No ice or frost should be present.
Structure/ Ambient humidity Relative humidity less than 95% RH (to avoid condensation)
working Storage temperature. -4°F-149°F (-20°C - 65°C)

Environment

Prevent contact with corrosive gases, flammable gases, oil stains, dust, and
other pollutants.
7.5 HP ~ 800 HP (5.5 kW ~ 500 kW) Pollution Degree 2

Maximum 3,280 ft (1,000m) above sea level for standard operation. Above

Altitude derate the drive rated voltage and the rated output current by 1% for every
328 ft (100m) up to 13,123 ft (4,000m) max.

Vibration Less than 1.0 G (9.8 m/sec?).

Pressure 10 ~ 15 PSI (70-106 kPa)

* IM Sensorless: Does not apply to 240V, 30~125 HP inverters.
** PM Sensorless: Does not apply to 240V, 30~125 HP, 480V, 150~800 HP and all 575V Inverters.
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13.3 External Dimensions

240V: 7.5 HP ~ 15 HP (5.5 kW ~ 11 kW)
480V: 7.5 HP ~ 15 HP (5.5 kW ~ 11 kW)

PP

|{§)\

240V

55 7.5 | VFD-RSI-007-H2-2C

7.5 | 10 | VFD-RSI-010-H2-2C
11 15 | VFD-RSI-015-H2-2C

480V

5.5 7.5 | VFD-RSI-007-H2-4C
7.5 | 10 | VFD-RSI-010-H2-4C
11 15 | VFD-RSI-015-H2-4C

(232) | (216.5) | (10.5) | (160) | (137) | (181) | (5) | (5)

Units: Inches (mm)
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240V: 20 HP ~ 25 HP (15 ~ 18.5 kW)
480V: 20 HP ~ 40 HP (15 ~ 30 kW)

/4

240V

KW HP VFD H1I  H2 H3 W1 W2 DI A B
11.42 | 1078 | 0.45 | 7.09 | 6.18 | 808 [0.20]0.20
(290) | (273.7) | (11.3) | (180) | (157) | (205.3)| (5) | (5)

13.78 | 13.03 | 051 | 8.66 | 7.63 | 879 |0.24|0.24
(350) | (331) | (13) |(220) | (193.8) | (223.2) | (6) | (6)

15 20 | VFD-RSI-020-H2-2C

18.5 | 25 | VFD-RSI-025-H2-2C

480V
kw HP VFD H1l H2 H3 w1 W2 ‘ D1 A B

15 | 20 | VFD-RSI-020-H2-4C | 11.42 | 10.78 | 0.45 | 7.09 | 6.18 8.08 |0.20 | 0.20
18.5 | 25 | VFD-RsI-025-H2-4Cc | (290) | (273.7) | (11.3) | (180) | (157) | (205.3) | (5) | (B

22 | 30 | VFD-RsSI-030-H2-4C | 13,78 | 13.03 | 0.51 | 8.66 | 7.63 8.79 |0.24|0.24
30 | 40 | vFD-Rsl-040-H2-4Cc | (350) | (331) (13) | (220) | (193.8) | (223.2) | (B6) | (B)

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

A 43
L
q ] — | g~
H2
N/
A AF =
B—vll<— |
w m Lal
240V
kW HP VFD H1 H2 H3 W1 W2 W3 DI A B
17.72 | 16.87 |0.55|10.83 | 9.13 11.18 | 0.28 | 0.28
22 | 30 | VFDRSI030-H22C | ngy | a28.5) | 14) | (275) | (232) |T | @84) | (7) | (@)
20.08 | 19.15 [ 0.63 [ 12.81 | 11.1 11.18 [ 0.28 | 0.28
30 | 40 | vPDRSK040H22C | oy | (4a86.5) | (16) | (325) | 282) |7 | (284) | (1) | (@)
37 | 50 | VFDRSI050-H2:2C | 21,65 | 20.65 | 0.63 |12.81|10.84|  |12.17|0.35|0.35
45 | 60 | vFD-Rsl-o60-H2-2c | (550) | 524.5) | (16) | (325) | (275) (309) | (9) | (9)
480V
kW HP VFD H1 H2 H3 W1 W2 w3 DI A B
17.72 | 16.87 | 0.55 | 10.83 | 9.13 11.18 | 0.28 | 0.28
37| S0 | VFDRSIS0HZAC | o0y | a28.5) | (14) | 275) | 232) | T | (284) | (1) | (7)
45 | 60 | VFD-RSI060-H2-4C | 20.08 | 19.15 | 0.63 [ 12.80 [11.10 | _ |11.18|0.28 | 0.28
55 | 75 | vrp-Rsiors-Hzac | (510) | (486.5) | (16) | (325) | (282) 284) | @ | @)
75 | 100 | VFD-RSI00-H24C | 2165 | 20.65 | 0.63 | 12.81 | 10.84 |  |12.17 | 0.35|0.35
90 | 125 | vFD-Rsl-125-H2-4Cc | (550) | (524.5) | (16) | (325) | (275) 309 | (9 | (9
575V
kW HP VFD H1 H2 H3 W1 W2 w3 D1 A B
17.72 | 16.87 | 055 |10.83 | 9.13 11.18 | 0.28 | 0.28
37| S0 | VFDRSLOSOHZEC | uoqy | 408 5) | (14) | (275) | 232) | T | @84y | () | (7)
45 | 60 | VFD-RSI060-H2-6C | 20.08 | 19.15 | 0.63 | 12.80 | 11.10 | _ |11.18 | 0.28 | 0.28
55 | 75 | vrFbp-Rsl-o7s-H2-6C | (510) | (486.5) | (16) | (325) | (282) 284) | (7) | (7)
75 | 100 | VFD-RSI100-H26C | 21,65 | 20.65 | 0.63 | 12.81 | 10.84 |  |12.17 | 0.35|0.35
90 | 125 | vFD-RsI-125-H2-6Cc | (550) | (524.5) | (16) | (325) | (275) (309) | (9) 9)

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

890053-00-02

9 : =l % =
| |
: At
H1
[N |
=
0 "Ed i,
3 2 f_f_/ >
L™ 2 %/ it '
Qw 53] B L
. B W3
e ]
|.;'U'>
240V
KW HP VFD H1 H2 H3 w1 W2 W3 D1 A B
55 75 | VFD-RSI-075-H2-2C | 27.80 | 27.11 | 0.37 | 11.81 | 7.87 945 | 15.21 1 0.35| 0.35
75 | 100 | VvFD-RsI-100-H2-2Cc | (706) | (688.5) | (9.5) | (300) | (200) | (240) | (386) | (9) | (9)
27.76 | 2699 | 0.37 |1496|11.81|11.81|15.59|0.35|0.35
90 | 125 | VFDRSM25H22C | g5y | gg5 5) | (9.5) | (380) | (300) | (300) | (396) | (9) | (9)
480V
KW HP VFD HL H2 H3 Wi W2 W3 DI A B
110 | 150 | VFD-RSI-150-H2-4C | 27.80 | 27.11 | 0.37 | 11.81| 7.87 | 9.45 |15.21 | 0.35 | 0.35
132 | 200 | vFD-RsI-200-H2-4Cc | (706) | (688.5) | (9.5) | (300) | (200) | (240) | (386) | (9) | (9)
160 | 250 | VFD-RSI-250-H2-4C | 27.76 | 26.99 | 0.37 | 14.96 | 11.81 | 11.81 | 15.59 | 0.35 | 0.35
185 | 300 | VFD-RsI-300-H2-4Cc | (705) | (685.5) | (9.5) | (380) | (300) | (300) | (396) | (9) | (9)

Units: Inches (mm)



890053-00-02

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

Technical Specifications

.-"j.)‘I LY & oy
iy ™ I
= =
Rl
£l
=
.+ | &J
Li_\_\{ "i l;_I
E ¥
p
. Ed
o 7 L
¥ | T P -
-_-_-——-__________-__-aji\_\-‘:/.- B ||
— |
— -
KW HP VFD H1 H2 H3 W1 W2 W3 DI A B
36.31 | 35.26 | 0.61 | 17.32 | 12.61 17.34 | 0.43 | 0.43
250 | 400 | VFD-RSI00-H2-4C | 955 3) | (895.5) | (15.5) | (440) | (320) | ~ | (440) | 11) | (11)
315 | 500 | vFD-RsM500-H2-4C | 39.37 | 38.27 | 059 |23.62|1654|  |19.69 | 0.55 | 0.55
400 | 650 | VFD-RsI-650-H2-4Cc | (1000) | (972) (15) | (600) | (420) (500) | (14) | (14
4150 | 40.20 | 0.79 |30.55 | 19.69 19.69 | 0.55 | 0.55
500 | 800 | VFD-RSI800-H24C | 155y | (1021) | (20) | (776) | 500) | ~ | (500) | (14) | (14)
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575V: 7.5 HP ~ 25 HP (5.5 kW ~ 18.5 kW)

- \/ = e

W1 <
‘—\_\*

W2

kW HP VFD H1 H2 H3 H4 W1 W2 DI A B
5.5 | 7.5 | VFD-RSI-007-H2-61

7.5 | 10 | VFD-RSI-010-H2-61
11 15 | VFD-RSI-015-H2-61
15 | 20 | VFD-RSI-020-H2-61
18.5 | 25 | VFD-RSI-025-H2-61

18.90 | 10.78 | 7.44 | 0.30 | 7.09 | 6.18 | 8.08 |0.20 | 0.20
(480) | (273.7) | (189) | (7.5) | (180) | (157) | (205.3) | (5) | (5)

Units: Inches (mm)
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575V: 30 HP ~ 40 HP (22 ~ 30 kW)

VFD-RSI-030-H2-61

VFD-RSI-040-H2-61

Technical Specifications

373

Units: Inches (mm)
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13.4 Terminal Screw Specification

Power Input/Output Terminal Screw Specification

374

R/SIT, UNIW Screw Torque
HELITES Terminal Screw Size in-lbs ()
5.5 7.5
Lo 10 M4 RV
11 15
15 20 M5 18 -21
18.5 25 (2.0-2.4)
22 30
240V 30 40 M8 49 - 58
37 50 (5.5 - 6.6)
45 60
55 75 78 - 106
75 100 M10 (8.8 - 11.96)
158 - 186
90 i M12 (17.87 - 21.07)
> 5 11-12
75 10 M4 (12-1.4)
11 15
15 20
18.5 25 M5 18 -21
22 30 (2.0-2.4)
30 40
37 50
45 60
55 75 M8 (ég : 2?6)
75 100
90 125
el 110 150 M10 78 - 106
132 200 (8.8 -11.96)
160 250
i
250 400
Bill5 500 53-80
M8 X 2 (6-9)
400 650 M12 X 1 158 - 186
(17.87 - 21.07)
78 - 106
M10 X 2 8.8~11.96
2L e M16 X 1 ( 425 - 444 )
(48.05 ~ 50.11)
5.5 7.5
7.5 10
11 15
15 20 M5 2024
18.5 25
22 30
575V 30 20
37 50
45 60
55 75 M8 (;g ; 2?6)
75 100
90 125

890053-00-02
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Control Circuit Terminal Screw Specification

. : . Screw Torque
Terminal Terminal Screw Size in-Ibs. (Nm)
P1-P7/CM, VR, V1, 12/Tl/ S+, S-, SG/ 195-22
A1/B1/C1, A2-C2, A3-C3, A4-C4, A5-C5/ M3 © éz -0 '25)
AO1, AO2 / 24V, Ql, EG ) '

@ Caution

Apply rated torques to the terminal screws. Loose screws may cause short
circuits and malfunctions. Tightening the screw too much may damage the
terminals and cause short circuits and malfunctions. Use copper wires only
with 600 V, 90°C rating for the power terminal wiring, and 300 V, 75°C rating
for the control terminal wiring.
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13.5 Dynamic Braking Resistor Specification

890053-00-02

Brake Torque 100% (Normal Duty)

Brake Torque 150% (Heavy Duty)

VFD Brake Resistor Specification

VFD Brake Resistor Specification

Internal

Wattage

Wattage

o | Borsmnirorat | G | Resor | VR | Watef | f megser | M | e
7.5 VFD-RSI-007-H2-2C Yes 33 600 1200 20 800 1600
10 VFD-RSI-010-H2-2C Yes 20 800 1600 15 1200 2400
15 VFD-RSI-015-H2-2C Yes 15 1200 2400 10 2400 4800
20 VFD-RSI-020-H2-2C Yes 10 2400 4800 8 2400 4800
25 VFD-RSI-025-H2-2C Yes 8 2400 4800 6 2600 5200
30 VFD-RSI-030-H2-2C No 7 2400 4800 5 3600 7200
40 VFD-RSI-040-H2-2C No 5 3600 7200 3 6000 12000
50 VFD-RSI-050-H2-2C No 4 4800 9600 3 6000 12000
60 VFD-RSI-060-H2-2C No 3 6000 12000 2 9600 19200
75 VFD-RSI-075-H2-2C No 3 6000 12000 2 9600 19200
100 | VFD-RSI-100-H2-2C No 2 9600 19200 15 12000 24000
125 | VFD-RSI-125-H2-2C No 2 9600 19200 1 18000 36000
7.5 VFD-RSI-007-H2-4C Yes 120 700 1400 85 1000 2000
10 VFD-RSI-010-H2-4C Yes 90 1000 2000 60 1200 2400
10 VFD-RSI-015-H2-4C Yes 60 1200 2400 40 2000 4000
20 VFD-RSI-020-H2-4C Yes 45 2000 4000 32 2400 4800
25 VFD-RSI-025-H2-4C Yes 35 2400 4800 20 3600 7200
30 VFD-RSI-030-H2-4C Yes 30 2400 4800 20 3600 7200
40 VFD-RSI-040-H2-4C Yes 20 3600 7200 16 5000 10000
50 VFD-RSI-050-H2-4C No 16.9 3200 6400 12 5000 10000
60 VFD-RSI-060-H2-4C No 114 4800 9600 10 6400 12800
75 VFD-RSI-075-H2-4C No 114 4800 9600 8.4 7200 14400
100 | VFD-RSI-100-H2-4C No 8.4 6400 12800 10000 20000
125 | VFD-RSI-125-H2-4C No 4.0 16000 32000 13000 26000
150 | VFD-RSI-150-H2-4C No 4.0 16000 32000 16000 32000
200 | VFD-RSI-200-H2-4C No 4.0 16000 32000 34 20000 40000
250 | VFD-RSI-250-H2-4C No 34 20000 40000 2.8 24000 48000
300 | VFD-RSI-300-H2-4C No 2.8 24000 48000 24 26000 52000
400 | VFD-RSI-400-H2-4C No

500 | VFD-RSI-500-H2-4C No Contact Benshaw for sizing of both the Contact Benshaw for sizing of both the
650 | VFD-RSI-650-H2-4C No DBU and Resistor DBU and Resistor

800 | VFD-RSI-800-H2-4C No
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Brake Torque 100% (Normal Duty) Brake Torque 150% (Heavy Duty)
VFD Brake Resistor Specification VFD Brake Resistor Specification
HP Benshaw VFD Part Irgg;gl Resistor | Wattage [W] | Wattage [W] Resistor | Wattage [W] | Wattage [W]
Number T {0)) (BED=5%) | (%ED=10%) Q) (%ED=5%) | (%ED=10%)
7.5 VFD-RSI-007-H2-61 Yes 160.0 700 1400 100 1100 2200
10 VFD-RSI-010-H2-61 Yes 120.0 900 1800 80 1400 2800
15 VFD-RSI-015-H2-61 Yes 80.0 1400 2800 54 2000 4000
20 VFD-RSI-020-H2-61 Yes 60.0 1800 3600 40 2700 5400
25 VFD-RSI-025-H2-61 Yes 48.0 2400 4800 32 3400 6800
30 VFD-RSI-030-H2-61 No 40.0 2800 5600 27 4000 8000
40 VFD-RSI-040-H2-61 No 30.0 3600 7200 20 5400 10800
50 VFD-RSI-050-H2-6C No 24.0 4500 9000 16 6800 13600
60 VFD-RSI-060-H2-6C No 20.0 5400 10800 13 8400 16800
75 VFD-RSI-075-H2-6C No 16.0 6800 17600 11 10000 20000
100 VFD-RSI-100-H2-6C No 12.0 9000 18000 8 14000 28000
125 | VFD-RSI-125-H2-6C No 10.0 11000 22000 7 17000 34000

o Ifthe ED% is increased to 10%, the rated capacity (W) of the brake resistor must be doubled.

o Related parameter: PRT-66 (ED%) Range 0 - 30%.

e Output Relays (OUT-31~ OUT-35 can be set to (25): DBWarn%ED which toggles the output
when duty cycle is exceeded.
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13.5.1 Basic Wiring - DBR and DBU

Dynamic Brake Resistor (DBR) and Dynamic Brake Unit DBU)

240V: 7.5HP~25HP
480V: 7.5HP~40HP
575V: 7.5HP~25HP

)
36 —O
Inout Power.
50/60 Hz —C(\

Dynamic Brake
Resistor (DBR)

T

Pi(+) P2(+) B

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

s<c

240V: 30HP~60HP
480V: 50HP~125HP
575V:30HP~125HP

3¢ —0O

hout Power.
5060Hz —O O

R(L1) u
S(L2) Vv
T(L3) w
G®

P1(+) P2(+) N(-)

B2 Dyrmic Brakarg

Dynamic Braking Unit

240V:75HP ~ 125HP ’ P | N|BL ‘BZ ‘
480V:150HP ~ 800HP |
L B2
* Bl
B p N S—
Dynamic
Braking
Resistor
N U ¢——
30
Input Power—({ E—* S(L2) vV ¢ M3@
otor
50/60Hz N
-0 O—e T(L3) Woe——
16
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13.6 Continuous Rated Current Derating

13.6.1 Derating for Single Phase Input

A Single-phase power source can be safely applied to three-phase (240V and 480V only) rated
inverter’s provided that care is taken to properly oversize the inverter. The output is always three
phase. Below is a summary of operating conditions that occur in the inverter when powered with a
single-phase power source compared to a three-phase source. For more detail, see Benshaw
Application Note - Sizing inverters for use with a Single-Phase Power Source.

Frequency - The DC bus ripple becomes 120 Hz vs. the normal 360 Hz. from a three-phase power
source. The result is the DC bus ripple voltage is higher and the DC Bus circuit is subject to higher
stress for the inverter to deliver equivalent power. Output current ratings are valid for a 60 Hz
single-phase power source only.

Input Current - The input current through the two phases of the diode bridge converter will
approximately double.

Harmonics - Input current harmonics increase resulting in current distortion levels of 90% THD; and
greater compared to approximately 40% with a three-phase power source. The result is a lower input
power factor. A line reactor is always required. Size the reactor based on inverter rating.

Voltage - A stricter input voltage tolerance of —-5% applies compared to -15% when powering the
inverter with a three-phase power source. The average bus voltage will be lower than the equivalent
from a three-phase power source. The minimum input voltage must be no less than 228Vac for 240
volt models and 456Vac for 480 volt models. It will be necessary to maintain a rigid incoming line
voltage so that adequate motor voltage can be produced. To minimize the effect of voltage deprivation
at the motor, consider operating the motor at reduced speed (reduced power) or using a motor with a
base voltage that is lower than the incoming AC power source rating (EX: 480V source, 415V motor).

The result of all the above is that derating the inverter’s output current and horsepower is required.
Improper selection of the inverter will result in poor performance and premature failure. Refer to the
ratings table in 13.1 Input and Output Specifications on page 357. Identify the inverter’s rated
output current with single phase input conditions. This rating must meet or exceed the motor
current rating.

Precautions

* Add a line reactor matched to the inverter rating. A three phase reactor can be wired as single
phase. Connect single-phase power source to R(L1) and T(L3).

*  Qutput current ratings are valid for a 60Hz power source only.

*  Verify minimum input voltage.

* If an input phase open fault occurs, turn off the input phase open protection (PRT-05).

* Set Motor Data and Protections - Set the parameters that are related to motor

* information (MOT Group), Overload trip (PRT-20~22) and E-thermal functions (PRT-40~43).
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13.6.2 Derating based on Carrier Frequency

The continuous rated current of the inverter is derated when the carrier frequency (CON-04) is
increased. Refer to the following tables for derating percentages based on inverter Voltage and HP
rating.

Current Derate %
Carrier Frequency (kHz.)

Voltage kW HP Default 1~3 4~8 9~15
240 5.5~185 @ 7.5~25 3 100 70 60
480 5.5~185  7.5~25 3 100 65 55
22~30 30~40 3 100 65 50
Current Derate %
Carrier Frequency (kHz.)
Voltage kw HP Default 1~1.5 2 3 4 5 6~7 8~10
22~30 30~40 3 100 100 100 94 88 77 60
240 37~45 50~60 3 100 100 100 88 77 55 -
55~90 75~125 2 100 100 92 84 76 - -
37~55 50~75 3 100 100 100 60 60 60 60
75~90  100~125 3 100 100 100 55 55 55 -
480 110~315 150~500 2 100 100 76 76 76 - -
400 650 1.5 100 95 75 75
500 800 15 100 92 65 65 '
Current Derate %
Carrier Frequency (kHz.)
Voltage kW HP Default | 2.3kHz 3kHz 5kHz TkHz 10kHz 15kHz
5.5~22 | 7.5~30 2.3 100 100 87 74 55 30
30 40 2.3 100 100 87 74 55 -
575 37-55  50~75 2.3 100 100 88 77 60 -
75 100 2.3 100 94 77 60 - -
90 125 2.3 100 92 71 50 - -
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13.6.3 Derating based on Input Voltage

The continuous rated current of the inverter can be limited when higher than normal input voltages are
applied. The default settings for AC Input Voltage (MOT-10) are 240V, 480V and 600V. For input
voltages higher than the 240V, 480V and 600V, up to a maximum of +10%, refer to the following
graphs for current derating percentages.

I Rated Current [%]

100%
91% F-=-=—==———————————

200/v] 240/V] 2641V » Input Voltage

380/V] 480/V] 528/V]
380/V] 500/v] 550/V] Only above 110[kW]

Rated Curr. [%]

-

100%

i A T
-

525V 600V 660V AC Input
Voltage

13.6.4 Derating based on Ambient Temperature

The continuous rated output current of the inverter is limited when installed in an environment with
higher than normal ambient temperatures. The operating temperature rating of the inverters is 104°F
(40°C). The required derating is 2.5% of the output amps for every degree (°C) above 104°F (40°C),
up to a maximum of 122°F (50°C).
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13.7 Heat Emission and Efficiency

890053-00-02

The following table provides data on the heat generated by the inverters. Heat emissions are based

on operation at room temperature at the default carrier frequency.

VFD-RSI-007-H2-2C 55 7.5 97.50 180 39 141
VFD-RSI-010-H2-2C 7.5 10 97.50 248 39 209
VFD-RSI-015-H2-2C 11 15 97.60 330 39 291
VFD-RSI-020-H2-2C 15 20 97.90 451 39 412
VFD-RSI-025-H2-2C 185 25 98.00 600 39 561
3 VFD-RSI-030-H2-2C 22 30 96.94 893 55 838
N VFD-RSI-040-H2-2C 30 40 96.85 1245 55 1,190
VFD-RSI-050-H2-2C 37 50 97.00 1480 103 1,377
VFD-RSI-060-H2-2C 45 60 96.97 1814 103 1,710
VFD-RSI-075-H2-2C 55 75 97.09 2150 248 1,903
VFD-RSI-100-H2-2C 75 100 97.05 2963 248 2,715
VFD-RSI-125-H2-2C 90 125 97.18 3438 262 3,176
VFD-RSI-007-H2-4C 55 7.5 97.70 172 43 129
VFD-RSI-010-H2-4C 7.5 10 97.70 237 43 194
VFD-RSI-015-H2-4C 11 15 97.70 322 43 279
VFD-RSI-020-H2-4C 15 20 97.90 451 43 408
VFD-RSI-025-H2-4C 18.5 25 97.90 615 43 572
VFD-RSI-030-H2-4C 22 30 98.00 740 43 697
VFD-RSI-040-H2-4C 30 40 98.00 880 107 773
VFD-RSI-050-H2-4C 37 50 98.10 1170 107 1,063
VFD-RSI-060-H2-4C 45 60 98.10 1443 107 1,336
3 VFD-RSI-075-H2-4C 55 75 98.20 1710 107 1,603
g VFD-RSI-100-H2-4C 75 100 98.20 2090 107 1,983
VFD-RSI-125-H2-4C 90 125 98.30 2775 107 2,668
VFD-RSI-150-H2-4C 110 150 98.40 3960 257 3,703
VFD-RSI-200-H2-4C 132 200 98.40 4752 257 4,495
VFD-RSI-250-H2-4C 160 250 98.50 5600 272 5,328
VFD-RSI-300-H2-4C 185 300 98.50 6475 272 6,203
VFD-RSI-400-H2-4C 250 400 98.60 8500 286 8,214
VFD-RSI-500-H2-4C 315 500 98.70 10.4k 479 9,916
VFD-RSI-650-H2-4C 400 650 98.70 13.2k 479 12,721
VFD-RSI-800-H2-4C 500 800 98.80 16k 671 15,329
VFD-RSI-007-H2-61 55 7.5 97.70 224 43 129
VFD-RSI-010-H2-61 7.5 10 97.70 282 43 194
VFD-RSI-015-H2-61 11 15 97.70 376 43 279
VFD-RSI-020-H2-61 15 20 97.90 527 43 408
VFD-RSI-025-H2-61 18.5 25 97.90 644 43 572
2 VFD-RSI-030-H2-61 22 30 98.00 773 43 697
B VFD-RSI-040-H2-61 30 40 98.00 992 107 773
VFD-RSI-050-H2-6C 37 50 98.10 1245 107 1,063
VFD-RSI-060-H2-6C 45 60 98.10 1496 107 1,336
VFD-RSI-075-H2-6C 55 75 98.20 1848 107 1,603
VFD-RSI-100-H2-6C 75 100 98.20 2553 107 1,983
VFD-RSI-125-H2-6C 90 125 98.30 2942 107 2,668
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UL mark
(UL )us

The UL mark applies to products in the United States and Canada. This mark indicates that UL
has tested and evaluated the products and determined that the products satisfy the UL standards
for product safety. If a product received UL certification, this means that all components inside the
product had been certified for UL standards as well. Suitable for Installation in a Compartment
Handing Conditioned Air.

CE mark

q

The CE mark indicates that the products carrying this mark comply with European safety and
environmental regulations. European standards include the Machinery Directive for machine
manufacturers, the Low Voltage Directive for electronics manufacturers and the EMC guidelines for
safe noise control.

Low Voltage Directive

We have confirmed that our products comply with the Low Voltage Directive (EN 61800-5-1).

EMC Directive

The Directive defines the requirements for immunity and emissions of electrical equipment used
within the European Union. The EMC product standard (EN 61800-3) covers requirements stated
for drives.

EAC mark

il

The EAC (EurAsian Conformity) mark is applied to the products before they are placed on the
market of the Eurasian Customs Union member states.

It indicates the compliance of the products with the following technical regulations and
requirements of the Eurasian Customs Union:

Technical Regulations of the Customs Union 004/2011 “On safety of low voltage equipment”
Technical Regulations of the Customs Union 020/2011 “On electromagnetic compatibility of
technical products”
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Revision History

Rev. Date Edition Software S/W Date Changes
00 Dec-20 Standard | 201.00 11/26/2020 | Initial Release
01 June-2022 | Standard | 203.00 07/13/2022 | Added 575V Inverters
02 Dec-2022 | Standard | 201.01 12/16/2022 | Added 240V Inverters
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BENSHAW Canada
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