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Safety Information

Read and follow all safety instructions in this manual precisely 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.

A\ Warning

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

O 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 VFD
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 VFD 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 VFD, motor or motor cable.



A\ Warning

This equipment must be grounded for safe and proper operation.

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

The VFD becomes hot during operation. Avoid touching the VFD 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
VFD. Allowing foreign objects inside the VFD may cause the VFD to malfunction or result in a fire.
Do not operate the VFD with wet hands. Doing so may result in electric shock.

Check the information about the protection level for the circuits and devices.

The following connection terminals and devices are the Electrical Protection level 0. It means that the
circuit protection level depends on the basic insulation. If there is no basic insulation is failed, it may
cause electric shock accident. When installing or wiring the connection terminals and devices, take the
same protective action as with the power wire.

- Multi-function Input: P1-P5, CM

- Analog Frequency Input: VR, V1, 12, Tl

- Safety Function: SA, SB, SC

- Analog Output: AQ, TO

- Contact: Q1, EG, 24, A1, B1, C1, S+, S, SG
- Fan

The protection level of this equipment (VFD) is the Electrical Protection level I.

O Caution

Do not modify the interior workings of the VFD. Doing so will void the warranty.

The VFD is designed for 3-phase motor operation. Do not use the VFD to operate a single phase
motor.

Do not place heavy objects on top of electric cables. Doing so may damage the cable and result
in an electric shock.

For SW Series VFDs, do not operate Disconnect Switch when motor is operating.

Note

Maximum allowed prospective short-circuit current at the input power connection is defined in IEC 60439-
1as 100 kA. The S and SW Series VFDs are suitable for use in circuits capable of delivering a maximum of
100 kA RMS symmetrical amperes at the drive's maximum rated voltage, when protected by the following:

S Series: 100A kAIC Rated Breaker or Fuses

SW Series:



Working Voltage UTE100(E/N) UTS150(N/H/L)
240V(50/60Hz) |50/65kA | 65/100/150 kA

480V(50/60Hz) | 25/35 kA |35/65/100 KA

Quick Reference Table

The following table contains situations frequently encountered by users while

working with VFDs. Refer to the typical and practical situations in the table to
quickly and easily locate answers to your questions. Situation

Table of Contents

Reference

I want to run the Quick Start menu. p.185

I want to run a slightly higher rated motor than the VFD's rated capacity. p.209

I want to configure the VFD to start operating as soon as the power source is

applied. p 8

I want to configure the motor’s parameters. p.144

| want to set up sensorless vector control. p.147
Something seems to be wrong with the VFD or the motor. p.226,p.333
What is auto tuning? p.144

What are the recommended wiring lengths? p33

The motor is too noisy. p. 175

I want to apply PID control on my system. p. 137
What are the factory default settingss for P1-P5 multi-function terminals? p.35

I want to view all of the parameters | have modified. p. 183

I want to review recent fault trip and warning histories. p.333

I want to change the VFD's operation frequency using a potentiometer. p.57

| want to install a frequency meter using an analog terminal. p.37

I want to display the supply current to motor. p. 60

I want to operate the VFD using a multi-step speed configuration. p.77

The motor runs too hot. p. 208, p. 340
The VFD is too hot. p.216,p.333
The cooling fan does not work. p.342

| want to change the items that are monitored on the LCD keypad. p.204
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1 Preparing the Installation

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

1.1 VFD Identification

The S and SW Series VFDs are manufactured in a range of models based on drive capacity and power source
specifications. Product name and specifications are detailed on the nameplate. Reference the illustrations on
the next pages for the location of the nameplate. Check the nameplate before installing the product and
make sure that the product meets your requirements. For more detailed product specifications, refer to 11.1_

Input and Output Specification on page 348.
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.

S Series

~__— Model Number

RSI-003-55-4C*

Input: 415 — 480V 3Phase  50/60Hz* Power Source

HD: 42A ND: 5.5A o
Output: 0-Input V 3Phase  0.01-400Hz | Output Specifications
HD: 4.0A ND: 5.1 A

3.0kVA P20

Ser. No:

Inspected By:

Sand SW Series VFD 1
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RSI-003 -SS - 4C

RSI - Benshaw Redi Start Inverter
003 - HP
001-1HP
002 -2HP
003 - 3HP
005 - 5HP
007 -7.5HP
010-10HP
SS - Benshaw “S” Series
4 - Voltage Class: 2 — 240V
4-480V

€ - Open Chassis
(NEMA/UL Open Type,
1P-00)

SW Series

Sand SW Series VFD
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1.2 Component Identification
The illustration below displays part names. Details may vary between product groups.
S Series

Three Phase 230V/460V
1HP ~ 7.5HP (0.75~5.5kW)

Sand SW Series VFD
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Top cover —————e
(Option)

Keypad

Control terminal block

e—=——— Front cover (R)

Three Phase 230V/460V
20HP ~ 15HP (7.5~11kW.

4 Sand SW Series VFD
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Inverterbody ————-o
Keypad

Control terminal
block

Control terminal cover ————®

SW Series

Sand SW Series VFD



Do not operate Disconnect Switch when motor is running.

The location of the cooling fan varies according to product capacity.
0.5HP - 5.0HP: Inside

7.5HP - 10.0HP: Bottom

15.0HP — 30.0HP: Inside and Top

Front cover removed

890049-07-00
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Ground
terminals

13

Keypad

Control terminal
block

Input/output power
terminal block

Installation Considerations

VFDs are composed of various precision electronic devices, and therefore the installation environment can

significantly impact the lifespan and reliability of the product. The table below details the ideal operation and
installation conditions for the VFD.

Items Description
S Series: Normal Duty: 14-104°F (-10- 40°C)
Ambient Temperature* | S Series: Heavy Duty: 14-122°F (-10- 50°C)
SW Series: Heavy Duty: 14-104°F (-10-40°C)
Ambient Humidity 90% relative humidity (no condensation)
Storage Temperature |- 4-149°F (-20-65°C)

Environmental Factors

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

Altitude/Vibration

Maximum of 3,280 ft (1,000 m) above sea level/less than 1G
(9.8m/sec?) for standard operation. From 3,280 ft (1,000 m) to
13,123 ft, (4,000 m) the rated input voltage and rated output current
of the drive must be derated by 1% for every 328ft (100m) / less than
1G (9.8m/sec?).

Air Pressure

10-15 PSI (70 —106kPa)

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

Sand SW Series VFD
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® Caution

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

14 Selecting and Preparing a Site for Installation
When selecting an installation location consider the following points:

«  The location must be free from vibration, and the VFD must be installed on a wall that can support the
VFD's weight.

«  The VFD can become very hot during operation. Install the VFD on a surface that is fire-resistant or
flame-retardant and with sufficient clearance around the VFD to allow air to circulate. The illustrations
below detail the required installation clearances.

S Series

8 Sand SW Series VFD
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4"minimum

|
—

2"minimum
nimum)

]
2"minimum |]
]

AUV

SW Series

/
4" minimum —
e
.
L
L
L
2" minimum 2" minimum L
[e] o = -
o L
~

- =
2 m"llmum =
/
4"minimum /
/

Ensure sufficient air circulation is provided around the VFD when it is installed. If the VFD is to be installed
inside a panel, enclosure, or cabinet rack, carefully consider the position of the VFD's cooling fan and the
ventilation louver. The cooling fan must be positioned to efficiently transfer the heat generated by the

Sand SW Series VFD 9
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operation of the VFD.

S Series

O
A

SW Series

OO OO6

S Series: If you are installing multiple VFD's in one location, arrange them side-by-side.

If you are installing multiple VFDs, of different ratings, provide sufficient clearance to meet the clearance
specifications of the larger VFD.

Sand SW Series VFD



4"minimum

2"minimum 2" minimum

«  SW Series: If you are installing multiple VFD's of different ratings, provide sufficient clearance to meet the
clearance specifications of the largest VFD.

4" minimum

o E

2"minimum 2"minimum

Sand SW Series VFD 1
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1.5 Cable Selection

When installing power and signal cables in the terminal blocks, only use cables that meet the required
specification for safe and reliable operation of the product. Refer to the following information to assist you
with cable selection.

O Caution

*  Wherever possible use cables with the largest cross-sectional area for main power
wiring, to ensure that voltage drop does not exceed 2%.
«  Use copper cables rated for 600V, 75°C for power terminal wiring.

«  Use copper cables rated for 300V, 75°C for control terminal wiring.

Signal (Control) Cable Specifications

Signal Cable
Without Crimp Terminal Connectors With Crimp Terminal Connectors (Bootlace

(Bare Wire) Ferrule)
mm? | AWG

P1-P5/CM/VRNV1/12/
AO/Q1/EG/P24/TI/TO/SA 075 18 05 20
SB,SC/S+,5-5G
A1/B1/C1 1.0 17 15 15
S Series
Ground Power I/0
AWG
AWG
R/S/T unN/w R/S/T
3-Phase 200V | 5 37
75 5.5
10 75
15 " 55 10 6 6 10 10
1 075
2 15
3 22 4 12 2 2 14 14
3-Phase 400V | 5 37
75 5.5
10 75 25 25 14 14
15 il 4 12 4 4 12 12

Sand SW Series VFD
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SW Series

Ground Cable and Power Cable Specifications

Power I/O
mm? AWG
U/NN/W  R/S/T
Single 05| 04
E. 1o |, 12 2 2 14 14
240V 2 15
22 35 35 12 12
05| 04
1]075
2 [ 15| 4 12 2 2 14 14
3] 22
3-Phase | 5 | 37 35 35 12 12
240V | 75| 55
101 7s 6 10 6 6 10 10
15 1 16 6 10 10 8 8
20 [ 15 16 16 6 6
05| 04
11075
2|15
322 4 12 2 2 14 14
5 | 37
3-Phase | 75| 55 4 12 25 25 14 14
40 104175 4 4 12 12
15| 1 10 R
20 | 15 6 6 10 10
25 | 185
o 21 1© 6 10 10 8 8

Sand SW Series VFD 13
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2 Installing the VFD

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

Installation Flowchart

The flowchart lists the sequence to be followed during installation. The steps cover equipment installation
and testing of the product.

[ Product Identification (p.7) ]
[ Select the Installation Location (p.7) ]
[ Mounting the VFD (p.14) J
{ Wiring the Ground Connection (p.30) }
[ Power and Signal Wiring (p31) J
[ Post-Installation Checks (p.41) ]
[ Turning on the VFD (p. 43) ]
[ Parameter Configuration (2.52) ]
[ g )

14 Sand SW Series VFD
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Basic Configuration Diagram

The reference diagram below shows a typical system configuration with the VFD and peripheral devices.

Prior to installing the VFD, 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.

S

Power source

Power source

S Series
Input side Output side
e @ .
Circuit Magnetic AC reactor Motor
breaker contactor (Optional)
(Optional)
DCreactor
(Optional)
SW Series
Input side o = Output side

- @
S Yo
Circuit Magnetic AC reactor
breaker contactor  (Optional)
(Optional)
O Caution

Motor

7

DC reactor
(Optional)

«  Figures in this manual are shown with covers or circuit breakers removed to show a more
detailed view of the installation arrangements. Install covers and circuit breakers before
operating the VFD. Operate the product according to the instructions in this manual.

+ Do not start or stop the VFD using a magnetic contactor installed on the input power

supply.

+  Ifthe VFDis damaged and control is lost, the load may create a dangerous situation. Install

Sand SW Series VFD
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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.

Reactors can be installed to improve the power factor. Installation of a line reactor is
recommended for added VFD protection. A line reactor must be installed if the source
capacity exceeds 10 times the kVA rating of the VFD.

Sand SW Series VFD



890049-07-00

2.1 Mounting the VFD

Mount the VFD 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. Refer to 77.3 External Dimensions  and check the
VFD's mounting bracket dimensions.

1 Use a level to draw a horizontal line on the mounting surface, and then carefully mark the mounting
points.

2 Drill the two upper mounting bolt holes, and then install the mounting bolts. Do not fully tighten the
bolts at this time. Fully tighten the mounting bolts after the VFD has been mounted.

S Series

SW Series

Sand SW Series VFD 17
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3 Mount the VFD on the wall or inside a panel using the two upper bolts, and then fully tighten the
mounting bolts. Ensure that the VFD is placed flat on the mounting surface, and that the installation
surface can securely support the weight of the VFD.

S Series

18 Sand SW Series VFD
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The quantity and dimensions of the mounting brackets vary based on frame size. Refer to 71.3
External Dimensions for detailed information about your model.

S Series

SW Series

VFDs with small frames S Series: 1-2HP (0.8-1.5kW), SW Series: 0.5-1HP (0.4-0.8kW) (3-phase)
have only two mounting brackets. VFDs with large frames have 4 mounting brackets.

Sand SW Series VFD



890049-07-00

@ Caution

» Do not transport the VFD by lifting with the VFD's covers or plastic surfaces. Always support the
VFD using the metal frames when moving it.

«  Larger VFDs are very heavy and bulky. Use an appropriate transport method that is suitable for
the weight.

« Do notinstall the VFD on the floor or mount it sideways, horizontally against a wall. The VFD
MUST be installed vertically, on a wall or inside a panel, with its rear frame on the mounting
surface.

S Series

Sand SW Series VFD 21
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2.2 Cable Wiring

Open the front cover, remove the cable guides and control terminal cover, and then install the ground
connection as specified. 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 before carrying out wiring connections to the VFD. All warning
instructions must be followed.

® Caution

« Install the VFD before carrying out wiring connections.

«  Ensure that no small metal debris, such as wire snippings, remain inside the VFD. Metal
debris in the VFD may cause VFD failure.

«  Tighten terminal screws to their specified torque. Loose terminal block screws may allow the
cables to disconnect and cause short circuit or VFD failure. Refer to 11.4 Terminal Screw
Specification for torque specifications.

« Do not place heavy objects on top of electric cables. Heavy objects may damage the cable
and result in electric shock.

«  Only use a grounded power supply for this VFD.

«  The equipment may generate ground currents in the protective ground wire. When
installing the residual current device (RCD) or residual current monitoring (RCM), only Type
B RCDs and RCMs, which trip at 20mA of ground current, can be used.

«  Use cables with the largest cross-sectional area, appropriate for power terminal wiring, to
ensure that voltage drop does not exceed 2%.

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

«  Use copper cables rated at 300V, 75C for control terminal wiring.

«  Separate control circuit wires from the power circuit and any other high voltage circuits.

= Check for short circuits or wiring failure in the control circuit. They could cause system
failure or device malfunction.

«  Use shielded cables when wiring the control circuit. Failure to do so may cause malfunction
due to interference. If a ground is needed, use STP (Shielded Twisted Pair) cables.

= Ifyou need to re-wire the terminals due to wiring-related faults, ensure that the VFD 7-
Segment display is turned off and the charge lamp under the front cover is off before
working on wiring connections. The VFD may hold a high voltage electric charge long after
the power supply has been turned off.

S Series

Step 1 Front Cover, Control Terminal Cover, and Cable Guide

The front cover, control 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 VFD model.

2 Sand SW Series VFD
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1HP~5HP (0.75-3.7kW) 3-phase

1 Loosen the bolt that secures the front cover (right side). Push and hold the latch on the right side of the
cover. Then remove the cover by lifting it from the bottom and moving it away from the front of the VFD.

2 Remove the bolt that secures the front cover (left side) (). Push and hold the latch on the left side of
the cover. Then remove the cover by lifting it from the bottom and moving it away from the front of the
inverter (@).

3 Connect the cables to the power terminals and the control terminals. For cable specifications, refer to 1.5_
Cable Selection.

7.5HP~15HP (5.5-11kW) 3-phase

1 Loosen the bolt that secures the front cover. Then remove the cover by lifting it from the bottom and
away from the front.
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2 Push and hold the levers on both sides of the cable guide (@) and then remove the cable guide by
pulling it directly away from the front of the VFD (@). In some models where the cable guide is secured
by a bolt, remove the bolt first.

3 Push and hold the tab on the right side of the control terminal cover. Then remove the cover by lifting it
from the bottom and moving it away from the front of the VFD.
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4 Connect the cables to the power terminals and the control terminals. For cable specifications, refer to 1.5_
Cable Selection.

Step 2 Ground Connection

Remove the front cover(s), cable guide, and the control terminal cover. Then follow the instructions below to
install the ground connection for the VFD.

1 Locate the ground terminal and connect an appropriately rated ground cable to the terminals. Refer to
1.5_Cable Selection to find the appropriate cable specification for your installation.
Note

To connect an LCD keypad, remove the plastic knock-out from the bottom of the front cover
(right side) or from the control terminal cover. Then connect the signal cable to the RJ-45 port on
the control board.

Ground terminals
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2 Connect the other ends of the ground cables to the supply earth (ground) terminal.

Note

= 200V products require Class 3 grounding. Resistance to ground must be < 100Q.

= 400V products require Special Class 3 grounding. Resistance to ground must be < 10Q.
\ Warning

Install ground connections for the VFD and the motor by following the correct specifications to

ensure safe and accurate operation. Using the VFD and the motor without the specified
grounding connections may result in electric shock.

Step 3 Power Terminal Wiring

The following illustration shows the terminal layout on the power terminal block. Refer to the detailed
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 before installing them.

@ 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 malfuctions.

«  Use copper wires rated for 600V, 75°C for the power terminal wiring, and 300V, 75°C for the control terminal
wiring.

+ Do not use more than one cable per power terminal.

«  The power supply must be wired to the R, S, and T terminals. Connecting these cables to the U, V, W
terminals causes internal damages to the VFD. Arrangement of the phase sequence is not necessary.

+  The motor leads should be connected to the U, V, and W Terminals.

1.0HP~2.0HP (0.75~1.5kW) 3-phase
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Sand SW Series VFD

3-phase ACInput  Motor

3.0HP~5.0HP (2.2-3.7kW) 3-phase

LPJW @P:\P:\P:\P:\P:\ﬁ

3-phase AC Input Motor

7.5HP (5.5kW) 3-phase

Pif) H P H NG
i

L E T )
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10HP~15HP (7.5-11kW) 3-phase

3-phase AC input Motor

SW Series
Step 1 Front Cover
The front cover must be removed to install cables. Refer to the following procedures to remove the cover.

1 Loosen the bolts that secure the front cover. Then remove the cover by lifting it from the bottom and
moving it away from the front of the VFD.
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2 Place bushings in all necessary wiring holes before connecting to power and 1/0 board terminals. Use
bushings that are a minimum of NEMA 4X (IP66).

Bushing

3 Connect the power cables to the power terminals and the control cables to the control terminals. For
cable specifications, refer to 1.5 Cable Selection on page_12.
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Note

To connect an LCD keypad, remove the plastic knock-out from the bottom of the front cover
(right side) or from the control terminal cover. Then connect the signal cable to the RJ-45 port on
the control board.

Step 2 Ground Connection

1 Locate the ground terminal and connect an appropriately rated ground cable to the terminals. Refer to
1.5_Cable Selection on page 12 to find the appropriate cable specification for your installation.
.

Ground terminals

2 Connect the other ends of the ground cables to the supply earth (ground) terminal.

Note

« 230V products require Class 3 grounding. Resistance to ground must be < 100Q.
* 460V products require special Class 3 grounding. Resistance to ground must be < 10Q.

A\ Warning

Install ground connections for the VFD and the motor by following the correct specifications to
ensure safe and accurate operation. Using the VFD and the motor without the specified
grounding connections may result in electric shock.
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Step 3 Power Terminal Wiring

The following illustration shows the terminal layout on the power terminal block. Refer to the detailed
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 12 before
installing them.

® 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 malfuctions.

«  Use copper wires rated for 600V, 75°C for the power terminal wiring, and 300V, 75°C for
the control terminal wiring.

+ Do not use more than one cable per power terminal.

»  The power supply must be wired to the R, S, and T terminals. Connecting these cables

to the U, V, W terminals causes internal damages to the VFD. Arrangement of the
phase sequence is not necessary.

+  The motor leads should be connected to the U, V, and W Terminals.

0.5HP~1.0HP (0.4~0.8kW) 3-phase

orlo |
ﬁ 00Q

3-phase AC Input Motor
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2.0HP~3.0HP (1.5-2.2kW) 3-phase

3-phase AC Input Motor

5.0HP (3.7kW) 3-phase

3-phase AC Input Motor

7.5HP~30.0HP (5.5-22.0kW) 3-phase

o)) (3] | e ) (=) () (o

")
X, ™M

3-phase AC Input Motor

S and SW Series

Power Terminal Labels and Descriptions

R(L1)/S(L2)/T(L3) AC power input terminal Mains supply AC power connections
P1(+)/N(-) DC link terminal DC voltage terminals

DC reactor wiring connection (Remove the
short-bar when you use the DC reactor)

P1(+)/P2(+) DC reactor terminal
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P2(+)/B Brake resistor terminals Brake resistor wiring connection

UNV/W ‘ Motor output terminals ‘ 3-phase induction motor wiring connections

Note

+ Do not use 3 core cables to connect a remotely located motor to the VFD.

+ When using a brake resistor, the motor may vibrate when in Flux Braking operation. In this
case, please turn off Flux Braking (Pr.50).

+  Motor Cable Length:

0.5 HP (0.4kW) -> 5.0 HP (3.7kW) -maximum 165ft (50m)
7.5 HP (5.5kW) -> 30 HP (22kW) - -maximum 665ft (202m)

+  Long cable runs can cause reduced motor torque in low frequency applications due to
voltage drop. Long cable runs also increase a circuit's susceptibility to stray capacitance and
may trigger over-current protection devices or result in malfunction of equipment
connected to the VFD.

+ Voltage drop is calculated by using the following formula:

Voltage Drop (V) = [\/3 X cable resistance (m(2/m) X cable length (m) X current(A)] / 1000
Use cables with the largest possible cross-sectional area to ensure that voltage drop is
minimized over long cable runs. Lowering the carrier frequency and installing a micro surge
filter may also help to reduce voltage drop.

Allowed Carrier Frequency < 15kHz < 5kHz <25kHz

A\ Warning

Do not connect power to the VFD until installation has been fully completed and the VFD is
ready to be operated. Doing so may result in electric shock.

O Caution

+  Power supply cables must be connected to the R, S, and T terminals. Connecting power
cables to other terminals will damage the VFD.

+  Power Terminals (R/S/T, U/V/W and B1/B2) provide a Screw Clamp type connection. It is
recommended to use a Ring type terminal to meet UL connection requirements. The
terminals will accept Spade, Slotted Ring, Ferrule and bare wire connections.

+  The VFD's power terminal connections can cause harmonics that may interfere with other
communication devices located near the VFD. To reduce interference the installation of
noise filters or line filters may be required.

+ Toavoid circuit interruption or damaging connected equipment, do not install power
factor correction capacitors, surge protection, or electronic noise filters on the
output side of the VFD.
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Step 4 Control Terminal Wiring

The illustrations below show the detailed layout of control wiring terminals and control board switches. Refer
to the detailed information provided below and 1.5 Cable Selection on page 12 before installing control
terminal wiring and ensure that the cables used meet the required specifications.

<Standard 1/0>

Control Board Switches

Swi1 NPN/PNP mode selection switch

Sw2 Analog Voltage/Current Input terminal selection switch

Sw3 Analog Voltage/Current Output terminal selection switch

SW4 Terminating Resistor selection switch

RJ 45 Connector

RJ 45 Connector Connection for Remote Keypad (LCD) or RS-485 communications.
34
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Multi-function input

Default:  Fx

Safety function

Analog input [’g
é o

Terminating resistor
P1 s-
)
Eg SW1 ON OFF :; RS-485
pa PNPNPN
P5/TInn. autput
E:‘Aﬁ SW3 (=] AO o— Analog output
? CM o vo Default: Frequency
VR
P24 © 24V Power
vi
o™ Pulse output
12 IV Analog ,S”E’I Default: Frequency
swzl input :@:g [Q1]Open collector output
Default: Run
s (]
4 1 Relay output
SA OAFH Default: Trip
| o o

<Standard /0>

Input Terminal Labels and Descriptions

Configurable for multi-function input
terminals. Factory default terminals and setup
are as follows:
P1-P5 |Multi-function |+ P1:Fx
Multi-function (digital Input 1-5 *  P2Rx
input) terminals «  P3:BX
«  P4RST
+  P5:Speed-L
™ Common Common terminal for multi-function (digital
Sequence input) terminals and analog inputs/outputs.
Source voltage for frequency reference via
12V Source for | analog voltage input.
VR Frequency +  Maximum Voltage Output: 12V
Reference +  Maximum Current Output: 100mA,
A + __ Potentiometer: 1-5kQ
nalog Input -
Configuration Voltage Input | Voltage input for 0 - 10V frequency reference.
\l for Frequency |+  Unipolar: 0-10V (12V Max.)
Reference +  Bipolar: -10-10V (+12V Max.)
Current/Voltage | Current 0(4)-20 mA or Voltage 0-10V
12 Input for frequency reference input. Switch between 12
Frequency and V2 modes with control board switch

Sand SW Series VFD
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Function  [label [Name [Descipton |
Reference (SW2).

12 Mode

+  Input Current: 0(4)-20mA

+  Maximum Input Current: 24mA

+  Input Resistance: 249Q

V2 Mode:

= Unipolar: 0-10V (12V Max.)

Pulse input for 0 to 32kHz frequency reference.
«  LowLlevel:0-25V

«  High Level: 3.5-12V

(Pulse input Tl and digital input terminal P5
share the same terminal. Set the In.69 P5
Define to 54 (TI).

Safe Torque Off (STO) function terminals used
SA |SafetyInputA |to block the output from the VFD in an

or for maintenance.

Pulse Input for
TI (P5) |Frequency
Reference

Conditions:

+  Normal Operation: Both the SA and SB

Sy RGNy terminals are connected to the SC

Configuration SB | Safety Input B N
terminal.
+  Output Block: Open one or both of the SA
or SB terminals to the SC terminal.
sc | SERYIPUt b oy < 25ma
Power Source
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Output/Communication Terminal Labels and Descriptions

Analog output terminal (V or I) configurable to:
output frequency, output current, output voltage,
DC voltage and others.

Switch (SW3) selects the signal output type (voltage
or current) at the AO terminal.

20 Voltage/Current Output Signal Specifications:
Output Output Voltage: 0-10V
«  Maximum Output Voltage/Current: 12V/10mA
«  Output Current: 0-20mA
«  Maximum Output Current: 24mA
«  Factory Default Output: OU.01 Frequency
Pulsed output terminal configurable to: output
frequency, output current, output voltage, DC
Analog Output voltage and others.
Output Signal Specifications:
«  Output Frequency: 0-32kHz
«  Output Voltage: 0-12V
»  Factory Default Output: OU.61 Frequency
Pulse Output TO and Multi-Function Output Q1
TO@Q) | Pulse Output ihare the SZme terminal. Set OU.33: Q1 DsﬁnSto
39(TO).
When connecting to a pulse between the SW Series
VFDs.
e Standard I/O <-> Standard I/O : Connect to
Q1->P5EG->CM
*  Multiple I/O <-> Standard I/O : Does not
support.
Qi Multi-Functional | DC 26V, 100mA or less
(Open Collector) | Factory Default Output: OU.33 Run
Common ground contact for an open collector
EG Common "
(with external power source)
24 External 24v Maximum Output Current: 150mA
Power Source
Configurable (Form C) relay (OU.31), activates
Digital Output when programmed condtion is met.
Ratings: AC250V <1 A, DC30V < TA.
« Normal operation: B1 and C1 contacts are
A1/C1/B1 |Relay 1 Qutput closed, A1 and C1 are open
* Activated Condition: A1 and C1 contacts
are closed, B1 and C1 are open
« Default setting is (29) Trip
Sand SW Series VFD
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Used to send or receive RS-485 signals. Refer to 7
S+/S-/SG | RS-485 Signal RS-485 Communication Features on page 227 for
more details.
Preinsulated Crimp Terminal Connectors (Bootlace Ferrule)

RS-485
Communication

Use preinsulated crimp terminal connectors to increase reliability of the control terminal wiring. Refer to the
specifications below to determine the crimp terminals to fit various cable sizes.

*If the length (L) of the crimp terminals exceeds 0.5” (12.7mm) after wiring, the control terminal cover may
not close fully.

To connect cables to the control terminals without using crimp terminals, refer to the following illustration
detailing the correct length of exposed conductor at the end of the control cable.
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Note

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

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

«  Ensure that the cable length between an LCD keypad and the VFD does not exceed 10ft
(3.04m). Cable connections longer than 10ft (3.04m) may cause signal errors.

«  Use ferrite material to protect signal cables from electro-magnetic interference.

«  Take care when supporting cables using cable ties to apply the cable ties no closer than 6
inches from the VFD. This provides sufficient access to fully close the front cover.

= When making control cable terminal connections, use a small flat-tip screw driver (0.1in wide
(2.5mm) and 0.015in thick (0.4mm) at the tip).

0.170r less
0.015"or less

A\ Warning

In normal operation SA,SB, and SC are closed (jumper on terminals) and carry 24V. Do not
connect power to the VFD until installation has been fully completed and the VFD is ready to be
operated. Failure to do so may result in electric shock.

Sand SW Series VFD
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Step 5 PNP/NPN Mode Selection

The S and SW Series VFD's support both PNP (Source) and NPN (Sink) modes for activating the digital inputs
at the control board terminals. Select an appropriate mode to suit switching requirements using the
PNP/NPN selection switch (SW1) on the control board. The following describes each mode along with
connection diagrams. Switch position (status) can be viewed at parameter In.99.

NPN Mode (Sink)

This is the factory default setting of the VFD. With SW1 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.

PNP NPN

PNP Mode (Source)

With SW1 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 VFDs 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.

Step 6 Re-assembling the Cover

Re-assemble the cover after completing the wiring and basic configurations.
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2.3

Post-Installation Checklist

After completing the installation, check the items in the following table to make sure that the VFD has been
safely and correctly installed.

Is the installation location appropriate? p7

Does the environment meet the VFD's operating

conditions? pg
Installation Does the power source match the VFD's rated input? p.348
Location/Power | Is the VFD's rated output sufficient to supply the
1/ Verification | equipment?

(Degraded performance will result in certain p.348

circumstances. Refer to 11.6 Continuous Rated Current

Derating on page 370 for details.

Is a circuit breaker installed on the input side of the VFD? |p.15

Is the circuit breaker correctly rated? p.348

Are the power source cables correctly connected to the

R/S/T terminals of the VFD?

(Caution: connecting the power source to the U/V/W

terminals will damage the VFD)

Are the motor output cables connected in the correct

phase rotation (U/V/W)?

(Caution: Motors will rotate in reverse direction if three p31

phase cables are not wired in the correct rotation

sequence.)

. Are the cables used in the power terminal connections

Power Terminal | correctly rated? 12
iting) Is the VFD grounded correctly? p.30

Are the power terminal screws and the ground terminal

screws tightened to their specified torques?

Are the overload protection circuits installed correctly

on the motors (if multiple motors are run using one -

VFD)?

Is the VFD separated from the power source by a 15

magnetic contactor (if a braking resistor is in use)? A2

Are power factor correction capacitors, surge protection,

and electromagnetic interference filters installed correctly? 33

(These devices MUST not be installed on the output side P33

of the VFD)

Are STP (shielded twisted pair) cables used for control

terminal wiring? )
Control Terminal |Is the shielding of the STP wiring properly grounded? |-
Wiring If 3-wire operation is required, are the multi-function

input terminals defined prior to the installation of the | p.132

control wiring connections?

Sand SW Series VFD
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Miscellaneous

Are the control cables properly wired? p.34
Are the control terminal screws tightened to their p.367
specified torques? }

Is the total cable length of all control wiring < 165ft p33
(100m)? -

Is the total length of safety wiring < 100ft (30m)? p39.
Are optional cards connected correctly? -

Is there any debris left inside the VFD? p.22

Are any cables contacting adjacent terminals, creating a

potential short circuit risk?

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

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

Have the fans been replaced if they have been in use
for > 3 years?

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.

2
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24 Test Run

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

1 Turn on the power supply to the VFD. Ensure that the 7-Segment display is on.
2 Select the command source.
3 Seta frequency reference, and then check the following:
« IfV1is selected as the frequency reference source, does the reference change according to the input
voltage at VR?

« IfV2is selected as the frequency reference source, is the voltage/current selector switch (SW2) set to
voltage, and does the reference change according to the input voltage?

« IfI2is selected as the frequency reference source, is the voltage/current selector switch (SW2) set to
current, and does the reference change according to the input current?

4 Set the acceleration and deceleration time.
5  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.

Verifying the Motor Rotation

6 Onthe 7-Segment display, set parameter drv (Frequency Reference Source) code in the Operation group to 0
(Keypad).

7 Setafrequency reference at the main screen
8  Press the [RUN] key. Motor starts forward operation.

9 Observe the motor's rotation from the load side and ensure that the motor rotates counterclockwise
(forward). If the motor rotates in the reverse direction, switch the cables at the U and V terminals.

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.
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O Caution

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

+  Toavoid damaging the VFD, do not supply the VFD 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 VFDs
can be used to easily increase motor speed, use caution to ensure that motor speeds do
not accidently exceed the motor’s rated capacity.
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3 Learning to Perform Basic Operations

This chapter describes:
* The 7-Segment display layout - display and buttons (or keys)
« Button (or key) operation
« Parameter groups and navigation
« Viewing and changing parameter settings

« Specific examples for setting the most common functions.

3.1 About the 7-Segment Display

The 7-Segment display is composed of two main components — the display and the operation keys (or
buttons). Refer to the following illustration to identify part names and functions.

o
0 T o
5] —6
Display
’ ’ stor| |
RUN -~ RESET ESC
~ z o ke
< . 4 > ENT

3.1.1 About the Display
The following table lists display part names and their functions.

unction

(1) 7-Segment Display | Displays current operational status and parameter information.

) SET Indicator tED flashes during parameter cpnﬁguration and when the ESC

ey operates as the multi-function key.

) RUN Indicator LED turns on (steady) during operation and flashes during
acceleration or deceleration.

[4) FWD Indicator LED turns on (steady) during forward operation.

[5) REV Indicator LED turns on (steady) during reverse operation.
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The table below shows how characters (letters and numbers) are displayed.

3.1.2 Operation Keys

The following table lists the names and functions of the 7-Segment Display’s operation keys.

Key Name
[ [RUN] key Used to start and run the VFD (inputs a RUN command).
[STOP/RESET] key STOP: stops the VFD. See Caution.

RESET: Resets the VFD following a fault or failure condition.

[A] key, [¥] key

Up/Down, Increase/Decrease to switch between codes or to
increase or decrease parameter values.

[ 4] key, [P ] key

Switch between groups or to move the cursor during
parameter setup or modification.

[ENT] key Used to select, confirm, or save a parameter value.
A multi-function key used to configure different functions, such
as:

[ESC] key «  Jog operation

*  Remote/Local mode switching
+ _Cancellation of an input during parameter setup

46
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© Caution

Install a separate emergency stop switch in the circuit. The [STOP/RESET] key on the 7-Segment
display works only when the VFD has been configured to accept the stop command from the 7-
Segment display. Command Source parameter drv is set to 0 (Keypad).

3.1.3 Control Menu

The following table lists the parameter groups and a description of functions within each group.

Configures Acc/Dec times, Start/Stop and Reference

Operation 0.00 - Frequency sources. Operations Group does not appear on
LCD Display
Configures VFD Control Mode, Jog operation, Motor HP
Drive dr DRV setting, torque boost, and parameter

Read/Write/Save/Initialize.

Configures all other motor parameters, 2 Control and 2nd
Basic ba BAS Reference Frequency sources, Auxiliary sources and Auto
Tuning for SVC control.

Configures Acc/Dec patterns, Start/Stop modes, Frequency
Advanced ad ADV limits, Energy savings, Safe Mode, Regen Avoidance, Braking
and Fire Mode.

Configures SVC, Torque Limits, Speed Search, KEB (Ride

el o CON Through) and Safe Stop features.
. . Configures input terminal-related features including all digital
it iz n IN inputs and analog inputs (V1 and 12).
. Configures output terminal-related features including Relay1
izt vl ou our and Q1 outputs and analog output (AOT).
Communication m oM Conﬁgur?s cf)mmur’lcatlon features for RS-485 or other
communication options.
I Configures functions related to PID control including Sleep
Arlieiay ap APP and Wake Up functions.
Protection pr PRT Conflg\.Jres all motor and VFD protection features along with
Fault history.
Motor 2 Configures features of a 2"d motor, when connected.. The 2nd
motor group (M2) appears on the 7-Segment display only
(Secondary m2 M2 N N .
M when one of the multi-function (digital) input terminals
i) (In.65~In.69) has been set to 26 (2~ Motor).
DseiSequence us Uss User Sequence Group and User Function Group are used to
:.:Jsegequence uf USF implement simple sequences with various function blocks.
unction
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32 Learning to Use the 7-Segment Display

The 7-Segment display enables movement between parameter groups and and the parameters within each
group. At parameter (code) level, you can set parameter values and turn on or off specific functions. Refer to

Error! Reference source not found. Error! Reference source not found. on page 253 to find the functions
you need.

Confirm the correct values (or the correct range of the values), and then follow the examples below to
configure the VFD with the 7-Segment display.

3.2.1 Group and Parameter (Code) Selection
Follow the examples below to learn how to switch between parmameter groups and codes.

Step Instruction 7-Segment Display

Move to the group you
want using the [ 4] and
[P ] keys.

-

Note that the User Sequence Group (US) and User Sequence
Function Group (UF) only appear when APO2 is set to 1 (Yes).
The 2" Motor Function Group (M2) only appears if any of
In.65-69 are set to 26 (2" Motor).

Move up and down
through the codes using
2 |the [a]and [¥] keys until
you locate the code that
you require.

Press the [ENT] key to view the parameter setting.

3 The SET LED will be lit. Make changes using the Up

and Down keys. Press [ENT] again to save the

change and return to the parameter codePress the [ENT] key to save the change.
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Note

For some settings, pressing the [A] or [ W] key may skip choices .This is because certain code
numbers have been intentionally left blank (or reserved) for new functions to be added in the
future. Also some features may have been hidden (disabled) because a certain code has been set
to disable the functions for relevant codes.

As an example, if Ad.24 (Frequency Limit) is set to 0 (No), the next codes, Ad.25 (Freq Limit Lo)
and Ad.26 (Freq Limit Hi), will not be displayed. If you set code Ad.24 to 1 (Yes) and enable the
frequency limit feature, codes Ad.25 and 26 will appear to allow the maximum and minimum
frequency limitations to be set up.

3.2.2 Navigating Directly to Different Codes

The following example details navigating directly to code dr. 95 from the initial code in the Drive group (dr. 0).
This example applies to all groups whenever you would like to navigate directly to a specific code number.

.8
dr. 2
dr. &

Step  Instruction
1 Ensure that you are currently at the first code of the Drive
group (dr.0).
Press the [ENT] key.
Number ‘9" will flash.

2

3 |Press the [¥] key to display ‘5’ in the ones position.

Press the [ 4] key to move to the tens posotion.
4 | The cursor will move to the left and ‘05 will be displayed. This
time, the number ‘0" will be flashing.

5 |Press the [A] key to increase the number from ‘0" to ‘9",

Press the [ENT] key.
Code dr.95 is displayed.
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Follow the instructions below to set or modify parameter values.

3.2.3 Setting Parameter Values

890049-07-00

Step Instruction 7-Segment Di
Select the group and code to set or modify parameter
1 settings, and then press the [ENT] key.
The first number on the right side of the display will
flash
N D
Y \J
2 Press the [ ] or [»] key to move the cursor to the ,-,5 ,-,l [ 5 ,-,] [ 5 ,-,l
number that you would like to modify. ya.u ol L
N 7N
) O
Press the [A] or [¥] key to adjust the value, and then
3 press the [ENT] key to confirm it.
The selected value will flash on the display.
4 | Press the [ENT] key again to save the change. -

Note

«  Aflashing number on the display indicates that the keypad is waiting for an input from the
user. Changes will be saved when the [ENT] key is pressed while the number is flashing. The
setting change will be canceled if you press any other key.

«  Each code’s parameter values have default features and ranges specified. Refer to Error!
Reference source not found. Error! Reference source not found. on page 253 for
information about the features and ranges before setting or modifying parameter values.

Enable or Disable features of parameters.. When a parameter has choices of Enable/Disable (On/Off),
represented by bits (0000 through 1111), select whether or not to activate a function. Program the bits
individually where enable (On) is represented by the upper segment being lit and disable (Off) is

represented by the lower segment being lit.
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3.24 Configuring the [ESC] Key

The [ESC] key is a multi-functional key that can be configured to carry out a number of different functions. Refer
to 4.6_Local/Remote Mode Switching on page 81 for more information about the other functions of the [ESC]
key. The following example shows how to configure the [ESC] key to perform a jog operation.

Step  Instruction 7-Segment
1 Ensure that you are currently at the first code of the O.peration
group, and that code 0.00 (Command Frequency) is displayed.
2 Press the [P] key.
You have moved to the initial code (dr.0) of the Drive group.
Press the [A] or [¥] key to select code 90 (ESC key functions) dr.90|
3 |and then press the [ENT] key.
Code dr90 currently has an initial parameter value of 0. 0)

Press the [A] key to modify the value to 1 (Jog key) and then
4 | press the [ENT] key.

The new parameter value will flash.

5 | Press the [ENT] key again to save changes. -

Note

« Ifthe code dr. 90 (ESC key function) is set to 1 (JOG Key) or 2 (Local/Remote), the SET
indicator will flash when the [ESC] key is pressed.

«  The factory default setting for code dr. 90 is O (move to the initial position). You can navigate
back to the initial position (code 0.00 of the Operation group) immediately by pressing the
[ESC] key while configuring any codes in any groups.
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33 Actual Application Examples

3.3.1 Acceleration Time Confi

The following is an example demonstrating how to modify the ACC (Acceleration time) code value (from 5.0
to 16.0) in the Operations group.

(60
oloX

Step  Instruction 7-Segment Display
Ensure that the first code of the Operation group is selected, and code
0 0.00 (Command Frequency) is displayed. m

Press the [A] key.

2 [The display will change to the second code (ACC) in the Operations
group.

Press the [ENT] key.

The number ‘5.0’ will be displayed, with ‘0’ flashing. This indicates that the
current acceleration time is set to 5.0 seconds. The flashing value is ready
to be modified by using the keypad.

Press the [ 4] key to move to the left (ones position).

4 5" will be flashing now. This indicates the flashing value, 5" is ready to be
modified

5 | Press the [A] key to change the number '5' to 6" in the ones position.

Press the [ 4] key to move to the tens position.
The number in the tens position, ‘0" in ‘06" will start to flash

Press the [A] key to change the number from ‘0" to ‘1" and then press
7 |the [ENT] key.

Both digits will flash on the display.

Press the [ENT] key once again to save changes.

8 |'ACC will be displayed. The change to the acceleration time setup has

been completed
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332 F fi Confi

The following is an example to demonstrate configuring a frequency reference of 30.05 (Hz) from the first
code in the Operations group (0.00).

_ ERNEEE- , OREEEE

Step  Instruction 7-Segment Display
1 Ensure that the first code of the Operation group is selected,

and the code 0.00 (Command Frequency) is displayed.

Press the [ENT] key.

2 |The value, 0.00 will be displayed with the ‘0" in the hundredths

position will be flashing

Press the [ 4] key 3 times to move to the tens position.

3

The 0" in the tens position will start to flash.
4 | Press the [A] key to change it to ‘3", { 3000}
5 Press the [P ] key 3 times.

The ‘0’ at the hundredths position will flash.

Press the [A] key to change it to ‘5" and then press the [ENT]
6 Ikey.

The parameter value will flash on the display.

Press the [ENT] key once again to save changes.

7 |Flashing stops. The frequency reference has been configured
t0 30.05 Hz.

Note

«  Aflashing number on the display indicates that the 7-Segmentdisplay is waiting for an input
from the user. Changes are saved when the [ENT] key is pressed while the value is flashing.
Changes will be canceled if any other key is pressed.

«  TheSand SW Series VFD's 7-Segment display can display up to 4 digits. However, 5-digit
figures can be used and are accessed by pressing the [ 4] or [»] key to allow keypad input.
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3.3.3 Jog Frequency Configuration

The following example demonstrates how to configure Jog Frequency by modifying code dr.11 (Jog
Frequency) in the Drive group from 10.00(Hz) to 20.00(Hz). You can configure other parameters in different
groups in exactly the same way.

Step  Instruction 7-Segment Display
1 |Go to code 11 (Jog Frequency) in the Drive group. dr.11
Press the [ENT] key.
2 | The current Jog Frequency value (10.00) for code dr.11 is
displayed.

Press the [ 4] key 3 times to move to the tens position.
Number "1’ at the tens position will flash

Press the [A] key to change the value to "2 and then press
4 |the [ENT] key.

All parameter digits will flash on the displa

Press the [ENT] key once again to save the changes.

5 |Code dr11 will be displayed. The parameter change has been
completed.

3.34 Initializing All Parameters

The following example demonstrates parameter initialization using code dr.93 (Parameter Initialization) in the
Drive group. When executed, parameter initialization will delete all modified values for all codes setting them
to factory default values.

( dr.sa]J—»[ o—

(dr. 80—
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Step  Instruction
1 |Goto code 0 (Jog Frequency) in the Drive group.
Press the [A] or [¥] key to select code dr.93 (Parameter
2 Initialization) and then press the [ENT] key.
Code dr.93 currently has an initial parameter value of 0 (Do
not initialize.
Press the [A] key to change the value to 1 (All Grp), and then
3 | press the [ENT] key.
The parameter value will flash.
Press the [ENT] key once again.
4 | Parameter initialization begins. Parameter initialization is
complete when code dr.93 reappears on the display.
Note
Following p initialization, all p are reset to factory default values. Ensure that

parameters are reconfigured before running the VFD again after an initialization.

Sand SW Series VFD
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3.3.5 Frequency Setting (Keypad) and Operation (via Terminal Input)

Step  Instruction

1 |Turn on the VFD.
Ensure that the first code of the Operations group is selected
and code 0.00 (Command Frequency) is displayed, then press

Segmet Display

2
the [ENT] key.
The first digit on the right will flash.
3 Press the [ 4] key 3 times to go to the tens position.

The number ‘0’ at the 10s place position will flash

Press the [A] key to change it to 1, and then press the [ENT]
4 lkey.

The parameter value (10.00) will flash.

Press the [ENT] key once again to save changes.

5 | A change of reference frequency to 10.00 Hz has been

completed

Refer to the wiring diagram at the bottom of the table and
close the switch between the P1 (FX) and CM terminals.
The FWD indicator light comes on steady. The RUN indicator w
light flashes as the drive accelerates from 0 Hz. to 10 Hz. [

When the drive frequency of 10 Hz. is reached, the RUN
indicator light becomes steady (not flashing)

When the frequency reference is reached (10Hz), open the
switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current
deceleration frequency is displayed. When the frequency
reaches OHz, the RUN and FWD indicator lights turn off, and
the frequency reference (10.00Hz) is displayed again

—6>—9 R
—6o—eS 10Hz
—So—eT

=<c

P1(FX)
in G CM 1

Frequen:

PIFEX-cM [T

[Wiring Diagram] [Operation Pattern]

Note

The instructions in the table are based on the factory default parameter settings. The VFD may
not work correctly if the default parameter settings are changed after the VFD is purchased. In
such cases, initialize all parameters to reset the values to factory default parameter settings
before following the instructions in the table (refer to 5.23 Parameter Initialization on page 180).
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336 F Setting (| i ) and Operation (Terminal Input)
Step  Instruction Segment Display
1 |Turn on the VFD. -
2 Ensure that the first code of the Operation group is selected
and the code 0.00 (Command Frequency) is displayed.
3 Press the [A] key 4 times to go to parameter Frq (Frequency
reference source).
Press the [ENT] key.
4 | The Frq code in the Operation group is currently set to O
(Keypad-1).

Press the [A] key to change the parameter value to 2 (V1,

5 | Potentiometer), and then press the [ENT] key.

The new parameter value will flash.

Press the [ENT] key once again.

6 | The Frq code will be displayed again. The frequency input has

been configured for the potentiometer.

Press the [¥] key 4 times.

7 | Returns to the first code of the Operations group (0.00). From

here frequency setting values can be monitored.

Adjust the potentiometer to increase or decrease the

8 |frequency reference to 10Hz. The frequency reference will -

change eventhough the drive is not running yet.

Refer to the wiring diagram at the bottom of the table and

close the switch between the P1 (FX) and CM terminals.
The FWD indicator light comes on steady. The RUN indicator El [

o light flashes as the drive accelerates from 0 Hz. to the EHH B

frequency reference. When the drive frequency is reached,

the RUN indicator light becomes steady (not flashing).

When the frequency reference is reached (10Hz), open the

switch between the P1 (FX) and CM terminals.

The RUN indicator light flashes again and the current

deceleration frequency is displayed. When the frequency

reaches OHz, the RUN and FWD indicators turn off, and the

frequency reference (10.00Hz) is displayed again.

—Go—9 R u
645 M
—60o—eT
10Hz
PIFX) f—=
4 |
) R Frequenc;

vi
PIFX-cM [T

™
[Wiring Diagram] [Operation Pattern]

10
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Note

890049-07-00

The instructions in the table are based on the factory default parameter settings. The VFD may
not work correctly if the default parameter settings are changed after the VFD is purchased. In
such cases, initialize all parameters to reset the factory default parameter settings before
following the instructions in the table (refer to 5.23 Parameter Initialization on page 180).

337

Ste

Setting (| i ) and Operation (7-S

Instruction

Turn on the VFD.

Display)

Ensure that the first code of the Operation group is
selected and the code 0.00 (Command Frequency) is
displayed.

Press the [A] key 4 times to go to the Frq code.

Press the [ENT] key.
The Frq code in the Operation group is currently set to 0
(Keypad-1).

Press the [A] key to change it to 2 (V1, Potentiometer), and
then press the [ENT] key.
The new parameter value will flash

Press the [ENT] key once again.
The Frq code is displayed again. The frequency input has
been configured for the V1, Potentiometer).

Press the [W] key 4 times.

Returns to the first code of the Operation group (0.00). From
here frequency setting values can be monitored.

To move to the Frq (Frequency reference source) code

Adjust the potentiometer to verify the frequency
reference changes. The frequency reference will
change eventhough the drive is not running yet.

Press the [RUN] key on the 7-Segment display.

The FWD indicator light comes on steady. The RUN
indicator light flashes as the drive accelerates from 0 Hz.
to the frequency reference. When the drive frequency

is reached, the RUN indicator light becomes steady (not
flashing).

10

When the frequency reaches the reference (10Hz), press the
[STOP/RESET] key on the 7-Segment display.

The RUN indicator light flashes again and the current
deceleration frequency is displayed. When the frequency
reaches OHz, the RUN and FWD indicator lights turn off, and
the frequency reference is displayed again.

wl (0000
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—6>— s &, 10Hz
50— T
Frequen:

= VR [RUN] key
Vi
CM 4

ISTOP/RESET] key

|
[Wiring Diagram] [Operation Pattern]
Note

The instructions in the table are based on the factory default parameter settings. The VFD may
not work correctly if the default parameter settings are changed after the VFD is purchased. In
such cases, initialize all parameters to reset the factory default parameter settings before
following the instructions in the table (refer to 5.23 Parameter Initialization on page 180).
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Monitoring the Operation

34.1 Output Current Monitoring

890049-07-00

The following example demonstrates how to monitor the output current in the Operation group using the 7-

Segment display.
C dEL
RLC
[ nnn
u.uu
Step  Instruction

60

1

Ensure that the first code of the Operation group is
selected and the code 0.00 (Command Frequency) is
displayed.

7-Segment Display

2 |Pressthe [A] or [¥] key to move to the Cur code. [ CUI’]
3 Press the [ENT] key.
The output current (5.0A) is displayed.
4 Press the [ENT] key again.
Returns to the Cur code.
Note

You can use the dCL (DC link voltage monitor) and vOL (output voltage monitor) codes in the
Operation group in exactly the same way as shown in the example above, to monitor each
function’s relevant values.
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3.4.2 Fault Monitoring

The following example demonstrates how to monitor fault conditions in the Operations group using the 7-

Segment display.

Step
1

Perform Basic Operations

Acceleration
Over current

trip

Current (A}

Frequency

Instruc
Refer to the example 7-Segment display.
An over current trip fault has occurred

Press the [ENT] key and then the [A] key.
The operating frequency at the time of the fault (30.00Hz) is
displayed

Press the [A] key.
The output current at the time of the fault (5.04) is displayed,

Press the [A] key.

The operation status at the time of the fault is displayed. ACC
on the display indicates that the fault occurred during
acceleration.

Press the [STOP/RESET] key.

The VFD resets and the fault condition is cleared. The
frequency reference is displayed on the keypad. The fault is
stored in the Fault History, parameters Pr91 ~ Pr.95.
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Note

«  If multiple faults occur at the same time, a maximum of 3 fault records can be retrieved as
shown in the following example.

Over load

3
simultaneous
trips

«  Ifawarning condition occurs while running at a specified frequency, the current frequency

and the 1 signal will be displayed alternately at 1 second intervals. Refer to 9
Troubleshooting on page 333 for more details.
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Learning Basic Features

This chapter describes the basic features of the SW Series VFD. Check the reference page in the table to see
the detailed description for each of the advanced features.

Basi Ref.
Frequency reference source "
i Ctznﬁgures the \iED ;?Sallow y(;L;to Tetup or modify frequency p66
S el reference using the 7-Segment display.
Frequency. e source Configures the VFD to allow input voltages at the terminal block (V1,
configuration for the terminal p67 p73
V2) and to setup or modify a frequency reference.
block (input voltage)
Frequency» el sourc.e Configures the VFD to allow input currents at the terminal block (12)
o o eteminal and to setup or modify a frequency reference. 22
block (input current) ]
Frequency.reference source Configures the VFD to allow input pulse at the terminal block (Tl) and
CgE 3 2 Emie| to setup or modify a frequency reference. pz4
block (input pulse) .
Frequency reference source Configures the VFD to allow communication signals from upper level
configuration for RS-485 controllers, such as PLCs or PCs, and to setup or modify a frequency |[p.75
communication reference.
;:zz;ency eellsndknzics Enables the user to hold a frequency using analog inputs at terminals.| p.76
Motor operation display Configures the display of motor operation values. Motor operation is p77
options displayed either in frequency (Hz) or speed (rpm). B
Multi-step speed (frequency) | Configures multi-step frequency operations by receiving an input at 77
configuration the terminals defined for each step frequency. pLe
Command source configuration | Configures the VFD to allow the manual operation of the [FWD], 79
for 7-Segment display buttons | [REV] and [Stop] keys. P2
grg::?ilsg:gz: ;or:ﬂ?uratlon Configures the VFD to accept inputs at the FX/RX terminals. p.79
Command source configuration | Configures the VFD to accept communication signals from upper 81
for RS-485 communication level controllers, such as PLCs or PCs. pal
Configures the VFD to switch between local and remote operation
modes when the [ESC] key is pressed.
e e When the VFD is operated gsing remote inputs (cfmy input other than
[ESC] key one from lhg 7-Segment display), th\»s conﬁgu}ratlon can Pe usedto |p81
perform maintenance on the VFD, without losing or altering saved
parameter settings. It can also be used to override remotes and use
the 7-Segment display immediately in emergencies.
Motor rotation control Configures the VFD to limit a motor's rotation direction. p83
Configures the VFD to start operating at power-on. With this
configuration, the VFD begins to run and the motor accelerates as
Automatic start-up at power-on | soon as power is supplied to the VFD. To use automatic start-up p83
configuration, the operation command terminals at the terminal
block must be turned on.
Automatic restart after reset of | Configures the VFD to start operating when the VFD is reset p84
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a fault trip condition following a fault trip. In this configuration, the VFD starts to run and
the motor accelerates as soon as the VFD is reset following a fault
trip condition.
For automatic start-up configuration to work, the operation
command terminals at the terminal block must be turned on.
Acc/Dec time configuration Configures the acceleration and deceleration times for a motor based
i p85
based on the Max. Frequency | on a defined maximum frequency.
B TGN e Configures acceleration and deceleration times for a motor based on
based on the frequency p87
a defined frequency reference.
reference
zal:tggztfagt;:zcs/i?;cl:]?;ulti- Configures multi-stage acceleration and decelera}ion times fora‘ 87
y N motor based on defined parameters for the multi-function terminals.
function terminal
Acc/Dec time transition speed | Enables modification of acceleration and deceleration gradients 29
(frequency) configuration without configuring the multi-functional terminals. R
Enables modification of the acceleration and deceleration gradient
Acc/Dec pattern configuration | patterns. Basic patterns to choose from include linear and S-curve p.90
patterns.
Stops the current acceleration or deceleration and controls motor
Acc/Dec stop command operation at a constant speed. Multi-function terminals must be p.92
configured for this command .
Configures the VFD to run a motor at a constant torque. To maintain
Linear V/F pattern operation the required torque, the operating frequency may vary during p92
operation.
9 3 Configures the VFD to run the motor with a square reduction V/F
Square reduction (variable . .
e e pattern (var\at.lle torque). Far!s and pumps are appropriate loads for | p.93
square reduction V/F operation.
Enables the user to configure a V/F pattern to match the
User V/F pattern configuration | characteristics of a motor. This configuration is for special-purpose | p.94
motor applications to achieve optimal performance.
Manual configuration of the VFD to produce a momentary torque
Manual torque boost boost. This configuration is for loads that require a large amount of ~ |p.95
starting torque, such as elevators or lifts.
Automatic configuration of the VFD that provides “auto tuning” that
. produces a momentary torque boost. This configuration is for loads
alonataionitelocst that require a large amount of starting torque, such as elevators or 36
lifts.
. Adijusts the output voltage to the motor when the power supply to
e oo the VFD differs from the motors rated input voltage. g
Accelerating start is the general way to start motor operation. The
Accelerating start typical application configures the motor to accelerate to a target o7
frequency in response to a run command, however there may be
other start or acceleration conditions defined.
Configures the VFD to perform DC braking before the motor starts
Start after DC braking rotating again. This configuration is used when the motor will be p98
rotating before the voltage is supplied from the VFD.
64
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Deceleration stop is the typical method used to stop a motor. The
Deceleration stop motor decelerates to OHz and stops on a stop command, however  p.98
there may be other stop or deceleration conditions defined.
Configures the VFD to apply DC braking during motor deceleration.
. . The frequency at which DC braking occurs must be defined and
S 5y Pl during deceleration, when the motor reaches the defined frequency, =
DC braking is applied.
Configures the VFD to coast to a stop using a stop command. The
Free- y . .1
ESDEED motor will free-run until it slows down and stops. p.100
. Configures the VFD to provide optimal, motor deceleration, without
R L tripping over-voltage protection. p.101
Start/maximum frequency Configures the frequency reference limits by defining a start 101
configuration frequency and a maximum frequency. i
Upper/lower frequency limit Configures the frequency reference limits by defining an upper limit
configuration and a lower limit.
Frequency jurm Configures the VFD to avoid running a motor in mechanically 102
quencyJump resonating frequencies. e
. . Used to configure the 2™ operation mode and switch between the
nd
2GS operation modes (Hand-Off-Auto) according to your requirements. pitd
Multi-function input terminal | Enables the user to improve the responsiveness of the multi-function
N . ¥ p.105
control configuration input terminals.
P2P communication Configures the VFD to share input and output devices with other
N p.106
configuration VFDs.
Multi keypadl configuration Ez\a/ilzlees the user to monitor multiple VFDs with one monitoring 107
. Enables the user to implement simple sequences using various
User sequence configuration function blocks, p.109
Fire Mode Operation Enable Fire Mode operation during emergency situations. p.116
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4.1 Setting Frequency Reference

The S and SW Series VFDs provide several methods to setup and modify a frequency reference for operation.
These include the keypad, analog inputs [for example voltage (V1, V2) and current (12) signals], or RS-485
(digital signals from higher-level controllers, such as PC or PLC) can be used. If UserSeqLink is selected, the
common area can be linked with user sequence output and can be used as frequency reference.

Group Code  Name LCD Display = Parameter Setting Setting Range  Unit
KeyPad-1

KeyPad-2
Vi

V2

12 0-12 -
Int 485

Field Bus
UserSeqLink
2 |Pulse

DRV.07 |Frequency
Frq reference source

Operation Ref Freq Src

STofm[o [ [&[n]=]o

4.1.1 Keypad as the Source (KeyPad-1 setting)

You can modify frequency reference by using the 7-Segment display and apply changes by pressing the
[ENT] key. To use the 7-Segment display as a frequency reference input source, go to the Frq (Frequency
reference source) code in the Operation group and change the parameter value to 0 (Keypad-1). Input the
frequency reference for an operation at the 0.00 (Command Frequency) code in the Operation group.)

" Parameter - "
LCD Display Setting Setting Range Unit
Frq Frequency FreqRefSrc |0 |KeyPad-1 |0-12
. reference source
Operation Frequen
000 quency 000 Min to Max Frg* | Hz
reference

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with dr.20.
4.1.2 Keypad as the Source (KeyPad-2 setting)

You can use the [A] and [¥] keys to modify a frequency reference. Go to the Frq (Frequency reference
source) code in the Operation group and change the parameter value to 1 (Keypad-2). This allows frequency
reference values to be increased or decreased by pressing the [A] and [¥] keys.

. Parameter q B
Group Code LCD Display Setting Setting Range Unit
Frequency
. Frq reference source FreqRefSrc |1 |KeyPad-2 |0-12 -
Operation Frequen
0.00 quency 0.00 Min to Max Frg* |Hz
reference

*You cannot set a frequency reference that exceeds the Max. Frequency, as configured with dr.20.
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4.1.3 V1 Terminal as the Source

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

4131 Setting a Frequency Reference for 010V Input

Set code In.06 (V1 Polarity) to 0 (unipolar) in the Input Terminal group (IN). 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.

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

Group Code Name LCD Display  Parameter Setting
Operation | Frq Frequency reference FreqRefSrc |2 V1 0-12 -
source
Frequency at . 0.00-
01 | maximum analog Freq at 100% :Aa)ﬂmum Max. Hz
. requency
input Frequency
05 |V input monitor \[(/1] Monitor 6,00 000-1200 |V

06 |V1 polarity options V1 Polarity |0 |Unipolar 0-1 -
V1 input filter time

07 V1 Filter 10 0-10000 ms
constant
og |V1minimuminput yy oy 000 000-1000 |V
| voltage
" V1 output at
9
09 minimum voltage (%) V1Percyl |0.00 0.00-100.00 |%
1o |V madmuminput Iy yo o 1000 0.00-12.00 |V
voltage
11 |VToutputat Vipercy2  [10000 0-100 %
maximum voltage (%)
16 |Romtiondirection yp ering o [no o1 -
options
. Vi 0.00% 004~ |,
17 |V1 Quantizing level Quantizing 0.04 1000 %

* Quantizing is disabled if ‘0" is selected.
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0-10V Input Voltage Setting Details

Configures the frequency reference at the maximum input voltage when a

potentiometer is connected to the control terminal block. A frequency set

with code In.01 becomes the maximum frequency only if the value set in

code In.11 (or In.15) is 100(%).

ot (B Tes | Set code In.01 to 60.00 and use default values for codes In.02-In.16.

Motor will run at 60.00Hz when a 10V input is provided at V1.

+  Setcode In.11 to 50.00 (%) and use default values for codes In.01-In.16.
Motor will run at 30.00Hz (50% of the default maximum frequency—
60Hz) when a 10V input is provided at V1.

In05V1 " B
Monitor(V] Configures the VFD to monitor the input voltage at V1.
V1 Filter may be used when there are large variations to 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
external source
In.07 V1 Filter Frequency
100%
63%
V1 Filter(t)
[V1 Filter ]

These parameters are used to configure the gradient level and offset values

DV g~ of the Output Frequency, based on the Input Voltage.

In.11 V1 Perc y2
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Code

Description
Frequency reference

In.11

In.09

V1 input
In08 In.10

[Volt x1-In.11 V1 Perc y2]

In.16 V1 Inverting

Inverts the direction of rotation. Set this code to 1 (Yes) if you need the
motor to run in the opposite direction from the current rotation.

In17 V1
Quantizing

Quantizing may be used when the noise level is high in the analog input
signal. The VFD output frequency changes in consistant 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 VFD 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 VFD
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.

Sand SW Series VFD
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Code Description
Output
frequency (H2)

60.00 {
504 -

|11 S—

06

Analog input (V)

0.025 0.1 02 9.925 10
0.075 0.175 9.975
[V1 Quantizing]

4132 Setting a Frequency Reference for -10-10V Input

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and then set code In.06 (V1
Polarity) to 1 (bipolar). Use the output voltage from an external source to provide input to V1.

[V1 terminal wiring]

Forward f {equency
4

-10~0V 0~10V

>
Input voltage

v
Reverse frequency

[Bipolar input voltage and output frequency]
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. Parameter o .
Group Code Name LCD Display Setting Setting Range  Unit
Operation|Frq | Freauency reference | petsre 2 |va 0-12 -
source
Frequency at
01 maximum analog freqat 60.00 0-Max Hz
) 100% Frequency
input
05 V1 input monitor V1 Monitor |0.00 0.00-1200v |V
06 V1 polarity options | V1 Polarity |1 |Bipo|ar 0-1 -
1p | V1 minimuminput -y o 000 1000-000V |V
voltage
In V1 output at
13 minimum voltage V1-Percyl |0.00 ~10000- %
0.00%
(%)
1g | Vimadmumingut |y, v, | 1000 1200-000V |V
voltage
V1 output at
15 maximum voltage  |V1-Percy2 |-100.00 ;)1[()}&20_ %
(%) )

Rotational Directions for Different Voltage Inputs

Input voltage

FWD Forward Reverse
REV | Reverse Forward

Description

Sets the gradient level (slope) and off-set value of the output frequency in
relation to the input voltage. These codes are displayed only when In.06 is
setto 1 (bipolar).

In.12 V1- volt x1-

5 =reey2 Example, Set In.12 to -2 (V), Set In.13 to 10%, set In.14 to -8V and in.15 tp

80%. The output frequency will vary within the range of 6 - 48 Hz.
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Code Description

In.14 In.12
V1 input

e 4842 lin.15

Frequency reference

4.14 12 Terminal as the Source (current input)

You can modify the frequency reference using the 12 input terminal at the control board. Set Frq (Frequency
reference source) in the Operation group to 5 (12) and apply 4-20 mA input current to I2. Scaling of the input
current range is done with In.53 through In.56. View the input current at In.50.

LCD Display Parameter Setting  Setting Range  Unit

Frequency reference

Operations | Frq Freq Ref Src 5 12 0-12 -
source
o1 Frequer)cy at maximum Freqat 100% |60.00 0- Maximum Hz
analog input Frequency
50 12 input monitor 12 Monitor 0.00 0.00-24.00 mA
sp |12 inputfilter time 12 Filter 10 0-10000 ms
constant
53 12 minimum input current |12 Curr x1 400 0.00-20.00 mA
n 54 12 output at minimum 2 Percy1 000 0-100 %

current (%)
55 12 maximum input current |12 Curr x2 20.00 0.00-24.00 mA
12 output at maximum

9

56 current (%) 12 Perc y2 100.00 0.00-100.00 %

57 |2 rotation direction Rinverting [0 |No 01 -
options

58 12 Quantizing level 12 Quantizing | 0.04 0% 004-1000 |%

* Quantizing is disabled if ‘0 is selected.
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Input Current (12) Setting Details

Code

In.01 Freq at
100%

Configures the frequency reference for operation at the maximum current

(when In.56 is set to 100%).

«  IfIn.07is set to 60.00Hz, and default settings are used for In.53-56,
20mA input current (max) to I2 will produce a frequency reference of
60.00Hz.

« IfIn56is set to 50.00 (%), and default settings are used for In.01 (60Hz)
and In.53-55, 20mA input current (max) to 12 will produce a frequency
reference of 30.00Hz (50% of 60Hz).

In.50 I2 Monitor

Used to monitor input current at 12.

Configures the time for the operation frequency to reach 63% of target

IR Biir frequency based on the input current at 12.
Configures the gradient level (slope) and off-set value of the output
frequency.
Frequency Reference
In56
In.53 12 Curr x1-
In.56 12 Perc y2
In.54 -
: 12input

In53 In.55

[Gradient and off-set configuration based on output frequency]

4.1.5 12 Terminal as the Source (voltage input)

Set and modify a frequency reference using an input voltage at terminal 12 (V2) by setting switch SW2 to V2.
Set the Frq (Frequency reference source) code in the Operation group to 4 (V2) and apply 0-12V input

voltage to I2 terminal (=V2, Analog current/voltage input terminal). Codes In.35-47 will not be displayed

when 12 is set to receive current input (Frq code parameter is set to 5).

Group Code Name LCD Display
. Frequency ~
Operation | Frq reference source Freq Ref Src 4 V2 0-12
35 |V2inputdisplay |V2 Monitor 0.00 0.00-1200 |V
ke 37 |V2inputfiitertime | ) by 10 0-10000  |ms
constant

Sand SW Series VFD
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Group

890049-07-00

Parameter Setting
Code Name Setting e Uni
3g | MinimumV2input) ) vt oo 000-1000 |V
voltage
Output% at
39 [minimum V2 V2 Percyl 0.00 0.00-100.00 |%
voltage
g0 [MEMUMV2 o voe 1000 000-1000 |V
input voltage
Output% at
41 | maximum V2 V2 Percy2 100.00 0.00-100.00 |%
voltage
Invert V2 .
“ rotational direction V2Inverting |0 No o1 3
"
47 | V2 quantizing level | V2 Quantizing |0.04 ?ggo 004 %

* Quantizing is disabled if ‘0 is selected.

4.1.6 Setting a Frequency with Tl Pulse Input

Set a frequency reference by setting the Frq (Frequency reference source) code in Operation group to 12
(Pulse). Set the In.69 P5 Define to 54 (Tl) and provide 0-32.00kHz pulse frequency to P5.

Group Code | Name Display ::r Lot Setting Range Uni
Operation [Frq | reduencyreference | petse |12 |pulse  |0-12 -
source
go |Poterminalfunction | oo pefne |54 |m 0-54 -
setting
Frequency at .
01 maximum analog Freq at 100% |60.00 0.00-Maximum Hz
. frequency
input
91 |Pulseinput display | Pulse Monitor |0.00 0.00-50.00 kHz
gp [Tinputfillertime |p 10 0-9999 ms
constant
o3 |THmputminimum | gy 0.00 0.00-32.00 kHz
In pulse
g4 |OutputioatTl TiPercyl 000 000-10000  |%
minimum pulse
g5 |Tlnputmaximum Iy o 3200 0,00-32.00 KHz
pulse
0
gp |CutputseatTl Tipercy2  |100.00 00010000 |%
maximum pulse
g7 |mvertTidirectionof |4 ering |0 [No o1 -
rotation
98 | Tl quantizing level Tl Quantizing |0.04 0.00% 0.04-10.00 | %

*Quantizing is disabled if ‘0" is selected.
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Tl Pulse Input Setting Details

Code
In.69 P5 Define

Desci n
Pulse input Tl and Multi-function terminal P5 share the same therminal.
Set the In.69 P5 Define to 54(Tl).

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

In.01 Freq at « IfIn.01is set to 60.00 and codes In.93-96 are set at default, 32kHz input
100% to Tl yields a frequency reference of 60.00Hz.
« IfIn96 is set to 50.00 (%) and codes In.01, In.93-95 are set at default,
32kHz input to the Tl terminal yields a frequency reference of 30.00Hz.
In.91 Pulse . .
Monitor Displays the pulse frequency supplied at Tl.
1n92 T Filter Sets the time for the pulse input at Tl to reach 63% of its nominal frequency
) (when the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
In96
In.93 Tl Pls x1-
In.96 Tl Perc y2

n93 In95 i

In.97 Tl Inverting—
In98 Tl
Quantizing

Identical to In.16-17 (refer to In.16 V1 Inverting/In.17.V1 Quantizing on page
69).

4.1.7 Setting a

Freq y Ref via RS-485 C icati

Control the VFD with upper-level controllers, such as PCs or PLCs, via RS-485 communication. Set the Frq
(Frequency reference source) code in the Operation group to 6 (Int 485) and use the RS-485 signal input
terminals (S+/S-/SG) for communication. Refer to 7, RS-485 Communication Features on page_227.

Group Code Name LCD Display Parameter Setting  Setting Range  Unit
Operation | Frq Frequency reference Freq Ref Src 6 |Int485 0-12 -
source
Integrated RS-485
o communication VFD ID Int485 St D | 1250 )
Integrated 0 |ModBus RTU R
o | o orotoco) | 485 Proto 1 |Reserved 02
P 2 [Sinvass
03 |mtegrated Int485BaudR |3 [9600bps |07 -
communication speed
04 |Integrated Int485 Mode 0 [D8/PN/S1 -
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Code LCD Display Parameter Setting Setting Range  Unit
communication frame 1 |D8/PN/S2
configuration 2 |D8/PE/S1 0-3
3 |D8/PO/ST
42 Frequency Hold by Analog Input

When using an analog input as the frequency reference, you can apply a hold of the output frequency at any
point. Set a digital input to 21 (Analog Hold). When the input is activated, the output frequency will be
maintained (held constant) until the input is de-activated.

Parameter

group Code D Display Setting Setting Range Unit
0 |Keypad-1
1 |Keypad-2
2 V1

. Frequency 4 V2 ~

Operation | Frq reference source Freq Ref Src 5 2 0-12
6 |Int485
8 |Field Bus
12| Pulse

Px terminal Px Define(Px:
In 65-69 configuration P1-P5) 21| Analog Hold |0~54 -

Frequency reference _—

[o/ ing frequency i
Px o
Runcommand [
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43 Changing the Displayed Units (Hz«<Rpm)

You can change the units used to display the operational speed of the VFD by setting Dr. 21 (Speed unit
selection) to 0 (Hz) or 1 (Rpm). This function is available only with the LCD keypad.

LCD Display  Parameter Setting Setting Range  Unit

44 Setting Multi-step Frequency

Multi-step operations (Fixed Speed Inputs) can be assigned to the Px terminals. Step 0 uses the frequency
reference source set with Frq in the Operations group. Steps 1 through 7 can be configured using (3) digital
input terminals. 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 VFD operates according to the
frequencies set with parameters St1, St2 and St3 (step frequencies 1~3) and bA.53 ~ bA.56 (step frequencies
4 ~7). and the binary command combinations.

Group Code Name LCD Display Parameter Setting ;::'gneg
Operation [5t1-5t3 | Multi-step Step Freq - 1-3 0-Maximum
BAS _ - Hz
50-52 |frequency 1-3 frequency
bA 53-56 | Multi-step Step Freq -4-7 | - 0-Maximum |,
BAS frequency 4-7 frequency
65-69 thermina.l Px Define (Px: 7 :gzgkﬂ 054 77
configuration | P1-P5) —
n 9 speec -
Multi-step
89 command InCheck Time |1 1-5000 ms
delay time
Multi-step Frequency Setting Details
Operation group | Configure multi-step frequency1-3.
St 1-St3 If an LCD keypad is in use, bA.50-52 is used instead of St1-St3 (multi-step
Step Freq - 1-3 | frequency 1-3).
bA53-56 Configure multi-step frequency 4-7.

Step Freq - 4-7

Choose the terminals to setup as multi-step inputs, and then set the relevant
In.65-69 Px Define |codes (In.65-69) to 7(Speed-L), 8(Speed-M), or 9(Speed-H).
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Code Description

78

available.

Step 0

890049-07-00

Provided that terminals P3, P4 and P5 have been set to Speed-L, Speed-M
and Speed-H respectively, the following multi-step operation will be

[An example of a multi-step operation]
Speed Fx/Rx P5 P4 P3
0 v R - -
1 v B B v
2 v R v N
3 v R v v
4 v v B N
5 v v R v
6 v v v B
7 v v v v

In.89 InCheck Time

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

After adjusting In.89 to 100ms and an input signal is received at P5, the VFD
will search for inputs at other terminals for 100ms, before proceeding to
accelerate or decelerate based on P5's configuration.
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45 Command Source Configuration

The S and SW Series VFDs provide several methods to Start and Stop the VFD. Choices include the keypad,
digital input terminals, RS-485 (Modbus), or Fieldbus option cards.

Name LCD Display Parameter Setting \ Setting Range  Unit
0

Operation | drv Command Source | Cmd Source*

Field Bus
UserSeqLink

GE[w[o]=
E)
&
&

* Displayed under DRV-06 on the LCD keypad.
4.5.1 The Keypad as a Command Input Device

The 7-Segment display can be selected as a command input device to start and stop the VFD. Set parameter
drv (command source) to 0 (Keypad). Press the [RUN] key on the 7-Segment display to start and the
[STOP/RESET] key to stop.

Group Code \Name D Display Parameter Setting ‘Sett Range  Unit
Operation | drv Command source |Cmd Source* |0 KeyPad |0-5 -

* Displayed under DRV-06 on the LCD keypad.

4.5.2 Terminal Block as a Command Input Device (Fwd/Rev Run Commands)

Digital input terminals can be selected as the command input device. Set parameter drv (command source)
to 1 (Fx/Rx-1). Choose (2) of the digital input terminals (P1 ~ P5) to setup as Forward and Reverse. Set (2) of
the correspondinig parameters (In.65~In.69) to 1 (Fx) and 2 (Rx) respectively. Activating either terminal
constitutes a run command. Activating both terminals constitutes a stop command.

Group Code  Name lay

Operation | drv Command source | Cmd Source* 1 Fx/Rx-1 0-5 -

65-69 |Px terminal Px Define(Px: 1 |Fx
configuration P1-P5) 2 Rx

* Displayed under DRV-06 on the LCD keypad.

In

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

Code Des
Operation group
drv—Cmd Source
In.65-69 Px Assign a terminal for forward (Fx) operation.
Define Assign a terminal for reverse (Rx) operation.

Set to 1(Fx/Rx-1).
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Frequency reference, :
2 S
RX | —

4.5.3 Terminal Block as a Command Input Device (Run and Rotation Direction
Commands)

Set parameter drv (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). Choose (2) of the digital input terminals (P1 ~ P5) to setup as Forward and Reverse. Set (2)
of the correspondinig parameters (In.65~In.69) to 1 (Fx) and 2 (Rx) respectively.

. Setting
Group Code LCD Display Parameter Setting Range
Operation |Drv | Command source | Cmd Source* 2 | Fx/Rx-2 0-5 -
In 65-69 | Px terminal Px Define (Px: P1 {1 |Fx 054 R
configuration —P5) 2 |Rx
* Displayed under DRV-06 on the LCD keypad.
Run Ce and Fwd/ Change C Using Multi ion Terminal - Setting Details
Code Description
Operation group ~
drv_Cmd Source Setto 2(P/Rx2).
In.65-69 Px Assign a terminal for run command (Fx).
Define Assign a terminal for changing rotation direction (RX).
Frequency

2. S e —
X oo 0
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454 RS-485 C ication as a Ct 1 Input Device

Set drv (command source) to 3 (Int 485). Control the VFD with upper-level controllers (PCs or PLCs) via RS-
485 communications using the (S+/S-) input terminals of the control board. For more details, refer to 7 RS-
485 Communication Features on page 227.

. Parameter Setting
Group Code Name LCD Display Range
ooy drv | Command source Cmd . 3 Int 485 05 R
Source
01 |Integrated Int485 St 1D |1
communication inverter 1-250 -
D
02 |Integrated Int485 Proto |0 ModBus
N 0-2 -
™ ‘communication protocol RTU
03 |Integrated Int485 3 9600 bps
- 0-7 -
communication speed | BaudR
04 |Integrated Int485 Mode |0 D8/PN/
communication frame S1 0-3 -
setup

* Displayed under DRV-06 on the LCD keypad.

46 Local/Remote Mode Switching

Local/remote switching is useful for checking the operation of an VFD or to perform an inspection while
retaining all parameter values. Also, in an emergency, it can also be used to override control and operate the
system manually using the 7-Segment display.

The [ESC] key is a programmable key that can be configured to carry out multiple functions. For more details,
refer to 3.2.4 Configuring the [ESC] Key on page 51.

Group Code Name \LCD lay Parameter Setting  Setting Range
dr 90 | [ESC] key functions - 2 |Local/Remote |0-2 -
Operation |drv | Command source Cmd T |F/Rx-1 0-5

Source* 3

* Displayed under DRV-06 on the LCD keypad.

Local/Remote Mode Switching Setting Details

Description

Set dr90 to 2(Local/Remote) to perform local/remote switching using the
dr90 [ESC] key. Once the value is set, the VFD will automatically begin operating in
[ESC] key remote mode. Changing from local to remote will not alter any previously
functions configured parameter values and the operation of the VFD will not change.

Press the [ESC] key to switch the operation mode back to “local” The SET
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light will flash, and the VFD will operate using the [RUN] key on the keypad.
Press the [ESC] key again to switch the operation mode back to “remote.”
The SET light will tum off and the VFD will operate according to the previous
drv code configuration.

Note

Local/Remote Operation

«  Full control of the VFD is available with the 7-Segment display during local operation (local
operation).

+  During local operation, jog commands will only work if one of the P1-P5 multi-function
terminals (codes In.65-69) is set to 13(RUN Enable) and the relevant terminal is turned on.

«  During remote operation (remote operation), the VFD will operate according to the
previously set frequency reference source and the command received from the input device.

«  IfAd.10 (power-on run) is set to O(No), the VFD will NOT operate on power-on even when
the following terminals are turned on:
- Fwd/Rev run (Fx/Rx) terminal
- Fwd/Rev jog terminal (Fwd jog/Rev Jog)
- Pre-Excitation terminal
To operate the VFD manually with the 7-Segment display, switch to local mode. Use caution
when switching back to remote operation mode as the VFD will stop operating. If Ad.10
(power-on run) is set to O(No), a command through the input terminals will work ONLY
AFTER all the terminals listed above have been turned off and then turned on again.

« Ifthe VFD has been reset to clear a fault trip during an operation, the VFD will switch to local
operation mode at power-on, and full control of the VFD will be with the 7-Segment display.
The VFD will stop operating when operation mode is switched from “local” to “remote”. In
this case, a run command through an input terminal will work ONLY AFTER all the input
terminals have been turned off.

VFD Operation During Local/Remote Switching

Switching operation mode from “remote” to “local” while the VFD is running will cause the VFD

to stop operating. Switching operation mode from “local” to “remote” however, will cause the

VFD to operate based on the command source:

+  Analog commands via terminal input: the VFD will continue to run without interruption
based on the command at the terminal block. If a reverse operation (Rx) signal is ON at the
terminal block at startup, the VFD will operate in the reverse direction even if it was running
in the forward direction in local operation mode before the reset.

« Digital source commands: all command sources except terminal block command sources
(which are analog sources) are digital command sources that include the 7-Segment display,
LCD keypad, and communication sources. The VFD stops operation when switching to
remote operation mode, and then starts operation when the next command is given.
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@ Caution

Use local/remote operation mode switching only when it is necessary. Improper mode switching

may result in interruption of the VFD's operation.

4.7 Forward or Reverse Run Prevention

The rotation direction can be configured to prevent motors from rotating in a specific direction. Set Ad.09 to
prevent rotation in either the Fwd or Rev direction. Pressing the [REV] key on the LCD keypad when Reverse

direction prevention is configured, will cause the motor to decelerate to OHz and stop. The VFD will remain
on.

Group\ Code ‘ Name

LCD Display \Parametersming ‘SettingRange ‘Unit
0 |None
Ad |09

Forward Prev | 0-2
2 |Reverse Prev

Choose a direction to prevent.
Setting Description
Ad.09 Run 0 None Do not set run prevention.
Prevent 1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.

4.8 Power-on Run

The VFD can be set to start operating (output power to the motor) as soon as the VFD powers up. See
caution below. When Ad.10, Power-on Run is set to 1 (yes) and a run command remains enabled, the VFD will
start immediately upon power up. Parameter drv (command source) must be set to 1 (Fx/Rx-1) or 2 (Fx/Rx-2)
along with an active run command. If drv is set to Keypad, Power On Run does not function.
Group Code Name ‘ LCD Display Parameter Setting

. " Fx/Rx-1 or
Operation| drv | Command source | Cmd Source*  |1,2| JRx-2 0-5

Ad 10 | Power-on run Power-onRun |1 |Yes 0-1 -
* Displayed under DRV-06 on the LCD keypad.

Setting Range  Unit
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Input

Frequency
Rncmdpe e
Ad.10=0 Ad.10=1

Note

«  Power On Run and Speed Search - A fault may be triggered if the VFD starts operation while
the load s still rotating. With Power On Run enabled, the VFD will begin its operation in a
normal V/F pattern and accelerate the motor. To prevent faults, set speed search CN-71, bit
4to 1. The VFD will perform a speed search at the beginning of the operation.

«  With Power On Run not enabled, if the VFD has a run command enabled upon power up, it
will not start. The digital input (Run command) must first be de-activated and reapplied to
begin operation.

@ Caution

With Power On Run enabled and a Run command applied, the motor will begin rotating as soon
as the VFD powers up

49 Reset and Restart

The VFD can be set to automatically reset faults and restart operations. See caution below. When Pr.08 is set
to 1 (yes) and a run command remains enabled, the VFD will reset the fault and restart. The number of
restarts is set with Pr.09 (# of restarts) and the delay time between each restart is set with Pr.10 (restart delay
time). When a fault occurs, the VFD cuts off the output and the motor will free-run. Another fault may be
triggered if the VFD begins its operation while motor load is in a free-run state.

Group Code Name \ LCD Display  Parameter Setting  Setting Range  Unit
Operation drv | Command source Cmd 1T |F/Rx-Tor 0-5 ~
P Source* 2 |Fx/Rx-2

08 |Reset restart setup RSTRestart |1 |Yes 0-1

09 |No. of auto restart Retry 0-10
Pr

Number
10 | Auto restart delay time | Retry Delay | 1.0 0-60 sec

* Displayed under DRV-06 in an LCD keypad.
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Note

«  Automatic Reset/Restart and Speed Search: A fault may be triggered if the VFD starts

Freguency—‘

1

Reset -‘
Pr.08=0 Pr.08=1

operation while the load is still rotating. With Automatic reset/restart enabled, the VFD will
begin its operation in a normal V/F pattern and accelerate the motor. To prevent faults, set
speed search CN-71, bit 2 to 1. The VFD will perform a speed search at the beginning of the

operation.

+  With automatic reset/restart not enabled, if the VFD has a run command enabled during a
fault reset, it will not start. The digital input (Run command) must first be de-activated and
reapplied to begin operationTo prevent a repeat fault trip from occurring, set Cn.71 (speed
search options) bit 2 equal to 1. The VFD will perform a speed search at the beginning of the

operation.

O Caution

With Automatic Reset/Restart enabled and a Run command applied, the motor will begin

rotating as soon as the VFD is reset.

4.10

Setting Acceleration and Deceleration Times

4.10.1 Acc/Dec Time Based on Maximum Frequency

Acc/Dec times are based on maximum frequency (bA.08 set to 0 (MaxFreq)), not on VFD operating frequency.
Acceleration time set at ACC refers to the time required for the VFD to reach the maximum frequency from a
stopped (0 Hz) state. Likewise, deceleration time set at dEC refers to the time required to decelerate from the
maximum frequency to a stopped state (0 Hz).

Group Code Name LCD Display  Parameter Setting \ Setting Range  Unit
o . |ACC | Acceleration time | Acc Time 200 0.0-600.0 sec
peration dEC | Deceleration time | Dec Time 300 0.0-600.0 sec
dr 2 | Maximum MaxFreq | 60.00 4000-40000 | Hz
frequency
Acc/Dec
bA 08 reference Ramp T Mode |0 Max Freq  |0-1
frequency
09 |Time scale Time scale 1 0.1sec 0-2
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Acc/Dec Time Based on Maximum Frequency - Setting Details

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 Set the Acc/Dec time based on
operating frequency.

If, for example, maximum frequency is 60.00Hz, the Acc/Dec times are set to
bA.08 5 seconds, and the frequency reference for operation is set at 30Hz (half of
Ramp T Mode 60Hz), the time required to reach 30Hz therefore is 2.5 seconds (half of 5
seconds).

Max. Freq.

Acc. time Dec. time

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.

bA.09 Time scale || Configuration Description
0.01sec Sets 0.01 second as the minimum unit.
1 0.Tsec Sets 0.1 second as the minimum unit.
2 Tsec 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.
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4.10.2 Acc/Dec Time Based on Operation Frequency

Acc/Dec times can be set based on the time required to reach the next step frequency from the existing
operating frequency. Set bA.08 (Acc/Dec reference frequency) to 1 (Delta Freq).

Group :od Name lay Parameter Setting  Setting Range
ACC | Acceleration Acc Time 200 0.0-600.0 sec
Operation time
pel dEC | Deceleration Dec Time 300 0.0-600.0 sec
time
bA 08 Acc/Dec Ramp TMode |1 |DeltaFreq |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 Delta Freq Set the Acc/Dec time based on Operation
frequency.
bAOS If Acc/Dec times are set to 5 seconds, and multiple frequency references are

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

Frequency, 30Hz

12 time
Run cmd

4.10.3 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 ~ P5) and set the corresponding
parameters (In.65~In.69) to 11 (XCEL-L), 12 (XCEL-M) and 49 (XCEL-H). These are recognized as binary inputs
(000 ~ 111). Acc times and Dec times are set with bA.70 through bA.83.

Sand SW Series VFD 87



Learning Basic Features 890049-07-00
Parameter Setting
Group Code Name LCD Display Setting e
Operation ACC | Acceleration time | Acc Time 200 0.0-6000 |sec
P dEC | Deceleration time | Dec Time 300 0.0-6000 |sec
Multi-stey
70- p . AccTime 17 [xxx 0.0-6000 |sec
i 82 |acceleration time1-7
71— |Multi-step .
- Dec Time 1-7 | xxx 0.0-6000 |sec
83 |deceleration time1-7
11 | XCEL-L
65— | Px terminal Px Define <
configuration (Px: P1-P5) 12|XCEL-M__|0~54 °
In i 9 i 49| XCELH
go |Multi-step command | oy ginne |4 15000 |ms
delay time

Acc/Dec Time Setup via Multi-function Terminals - Setting Details

Code Description

88

bA. 70-82 Acc Time

1-7

Set multi-step acceleration time1-7.

bA71-83 Dec Time

1-7

Set multi-step deceleration time1-7.

In.65-69
Px Define (P1-P5)

inputs.

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

Configuration

Description

" XCEL-L

Acc/Dec command-L

12 XCEL-M

Acc/Dec command-M

49 XCEL-H

Acc/Dec command-H

Frequency,

Pa
P5

Acc/Dec commands are recognized as binary code inputs and will
control the acceleration and deceleration based on parameter values set
with bA.70-82 and bA.71-83.
If, for example, the P4 and P5 terminals are set as XCEL-L and XCEL-M
respectively, the following operation will be available.
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Code
Acc/Dec time P5 P4
0 N N
1 N v
2 v R
3 v v

Set the time for the VFD to check for other digital inputs. If In.89 is set to
100ms and a signal is supplied to the P4 terminal, the VFD searches for
other inputs over the next 100ms. When the time expires, the Acc/Dec
time will be set based on the input received at P4.

In.89 In Check Time

4.10.4 Configuring Acc/Dec Time Switch Frequency

You can set a switch frequency (Ad.60) to switch between 2 different Accel times and 2 different Decel times.
Parameters bA.70 (step accel time1) and bA.71 (step decel time1) are in effect below the switch frequency.
Parameters ACC (Accel time) and Dec (Decel time) are in effect above the switch frequency.

Group Code Name Ferameter Setting
Range
S ACC | Acceleration time | Acc Time 0.0-600.0 sec
Peration [ 4ec | Deceleration time | Dec Time 0.0-600.0 sec
70 (MUtsteD pcTimet  |200 00-6000  |[sec
bA acceleration time1
7 [MUser ) pectime-  [200 00-6000  [sec
deceleration time1
bA 6 ACF/Dec time Xcel Change 3000 0-Maximum Hz
switch frequency | Frq frequency

Acc/Dec Time Switch Frequency Setting Details

Description

Set the Acc/Dec transition frequency (bA.69). Acc/Dec gradients configured at
bA.70 and bA.71 will be used when the VFD's operating frequency is at or
below the switch frequency. When the operating frequency exceeds the switch
frequency, Acc/Dec gradients configured at ACC and dEC will be used.

If you configure any of the P1-P5 digital input terminals for multi-step Acc/Dec
gradients (XCEL-L, XCEL-M, XCEL-H), bA.69 Acc/Dec switch frequency will not
operate.

bA.69
Xcel Change Fr
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4.11 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 gradient level patterns can be configured to enhance and smooth the VFD's acceleration
and deceleration curves. This is ideal for lift-type loads or elevators. An S-curve can be set with Ad.01 (accel)
and Ad.02 (decel) and gradient levels can be adjusted using Ad.03 ~ Ad.06.

Group Code Name CD Display ::rar:geter Setting Range Unit
bA 08 | Acc/Dec reference Ramp T 0 |Max Freq o1 ~
mode
01 Acceleration pattern | Acc Pattern |0 | Linear 01 -
02 Deceleration pattern | Dec Pattern |1 |S-curve -
03 S-curve Acc start Acc S Start 20 12100 %
gradient
Ad 04 S—curve Accend Acc S End 40 1-100 %
gradient
05 | S-curve Dec start DecSStart |40 1-100 %
gradient
06  |S-curve Dec end DecSEnd |40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code Description

Ad.03 sets the gradient level at the start of the acceleration curve. The set
percentage applies to 50% below the first half of the total acceleration
curve. When the frequency reference is set at 60 Hz and Ad.03 is set to 50%,
S-Curve acceleration will be applied to 015 Hz. (50% below half the
reference frequency). Linear acceleration will be applied to the 15-30 Hz.
section.

Ad.03 Acc S Start

Ad.04 sets the gradient level at the end of the acceleration curve. The set
percentage applies to the second half of the total acceleration curve where
operating frequency is reaching the reference frequency. When the
reference frequency is 60 Hz. and Ad.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 30a€"45 Hz. section.

Sets the gradient level at the start of S-curve deceleration. S-Curve
deceleration is applied to the portion of the deceleration curve that is 50%
above half the reference frequency (60-45 Hz)). Same as S-Curve End
acceleration.

Sets the gradient level at the end of S-curve deceleration. S-Curve
deceleration is applied to the portion of the deceleration curve that is 50%
below half the reference frequency (15-0 Hz). Same as S-Curve start
acceleration.

Ad.04 Acc S End

Ad.05 Dec S Start

Ad.06 Dec S End
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L'Tar S-curve
A
Runcmd H
i Acc. time! | Dec. time
— —

[Acceleration / deceleration pattern configuration]

Frequency

Freq. reference

1/2 of Freq. reference

S-curve acceleration

Acceleration

60Hz _
S-curve acc.
40Hz -

30Hz

15Hz Time

» Time

s >
S-curve deceleration

Deceleration

60Hz R

S-curve dec.
40Hz -
30Hz| ¢ " S-curve dec.
15Hz Time

[Acceleration / deceleration S-curve parrten configuration]

O Caution

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 = ACC + (ACC

xAd.03/2) + (ACC x Ad.04/2) Settings: ACC = 10 secs,, Ad.03 = 50%, Ad.04 = 50%
Actual acceleration time = 10 + (10 x.5/2) + (10 x.5/2) = 15 secs. Actual deceleration time =

Dec + (Dec x Ad.05/2) + (Dec x Ad.06/2).

Sand SW Series VFD
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4.12 Stopping the Acc/Dec Operation

Configures a digital input terminal to stop acceleration or deceleration and operate the VFD at a fixed
frequency.

Group Code Name LCD Display Parameter Setting  Setting Range Unit
In 65— |Pxterminal Px Define(Px: P1— |25 |XCELStop |0~54 -

Px
Run cmd [T

413 V/F (Voltage/Frequency) Control

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

4.13.1 Linear V/F Pattern Operation

Alinear V/F pattern (also refered to as scaler V/Hz) configures the VFD output voltage and frequency to
increase or decrease at a fixed rate throughout the speed range. This V/F characteristic is refered to as a
constant V/F ratio (or V/Hz) and is applied to loads that require constant torque regardless of the speed.

Group Code Name LCD Display Parameter Setting  Setting Range
dr 09 |Control mode | Control Mode 0 V/F
18 Base frequency |Base Freq 60.00 30.00-400.00 |Hz
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz
bA |07 [V/F pattern V/F Pattern 0 [Linear  [0-3 -
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Linear V/F Pattern Setting Details

Code

Sets the base frequency. A base frequency is the VFD's output frequency
dr18 Base Freq | when running at its rated voltage. Refer to the motor’s nameplate to set this
parameter value.

Sets the start frequency. A start frequency is a frequency at which the VFD
starts voltage output. The VFD does not produce output voltage while the
frequency reference is lower than the set frequency. However, if a
deceleration stop is made while operating above the start frequency, output
voltage will continue until the operation frequency reaches a full-stop (OHz).

Base Fregs——-—---—
dr19 Start Freq /
Frequency StartFreq; |

Inverter’s | : |
rated voltage"7
Voltage i

Run cmd

4.13.2 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 base frequency. The VFD 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  Setting Range Unit

V/F Pattern 3 [Squarez

Square Reduction V/F pattern Operation - Setting Details

Code De:
Sets the parameter value to 1(Square) or 3(Square2) according to the load's
start characteristics.

Setting Function
Square | The VFD produces output voltage proportional to 1.5
square of the operation frequency.
3 Square2 | The VFD produces output voltage proportional to 2
square of the operation frequency. This setup is ideal
for variable torque loads such as fans or pumps.

bA.07 V/F Pattern
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Voltage
100% [~ r

reduction

Base frequency
4.13.3 User V/F Pattern Operation

The SW Series VFD allows the configuration of user-defined V/F patterns to suit the load characteristics of
special motors.

. Parameter :
LCD Display Setting Setting Range
07  |V/F pattern V/FPattern (2 |UserV/F  |0-3 -
41 |User Frequency1 User Freq 1 | 15.00 O-Maximum Hz
frequency
42 |User Voltage1 UserVolt 1 |25 0-100 %
43 |User Frequency2  |User Freq2 |30.00 0-Maximum Hz
frequency
bA |44 |uUser Voltage2 UserVolt2 |50 0-100 %
45 | User Frequency3 User Freq 3 |45.00 O-Maximum Hz
frequency
46 | User Voltage3 UserVolt3 |75 0-100 %
47 |User Frequency4 | User Freq 4 Maximum O-Maximum Hz
frequency frequency
48 | User Voltage4 UserVolt4 |100 0-100% %
User V/F pattern Setting Details

bA41 User Freq | Set the parameter values to assign arbitrary frequencies (User Freq 1-4) for
- start and maximum frequencies. Voltages can also be set to correspond
bA48 User Volt 4 | with each frequency, and for each user voltage (User Volt 1-4).

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

1 Linearj
©VIF

bA42 |-

BA4S Base freq, | requency
bA.43 bA.47 e

Start freq. bA.41

® Caution
« 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.

When a user V/F patter is in use, forward torque boost (dr.16) and reverse torque boost
(dr.17) do not operate.

4.14 Torque Boost

4.14.1 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
15 |Torque boost options
dr |16 |Forwardtorque Fwd Boost |20
boost

17 Reverse torque boost | Rev Boost 20

D Display  Parameter Set Setting Range Ui
Torque Boost |0 Manual 0-1

0.0-150 %

0.0-150 %

Manual Torque Boost Setting Details

Code Desc
dr.16 Fwd Boost
dr.17 Rev Boost

n

Set torque boost for forward operation.
I Set torque boost for reverse operation.
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Voltage
100%;------ —— without torque boost
Fwd
torque boost
— Time
ev \
torque boost
X
BX

O Caution

Excessive torque boost will result in over-excitation and motor overheating .
4.14.2 Auto Torque Boost-1

Auto torque boost enables the VFD to automatically calculate the amount of output voltage required for
torque boost based on the entered motor parameters. Because auto torque boost requires motor-related
parameters such as stator resistance, inductance, and no-load current, auto tuning (bA.20) has to be
performed before auto torque boost can be configured [Refer to 5.9 Auto Tuning on page_144. Similarly to
manual torque boost, configure auto torque boost while running a load that requires high starting torque,
such as lift-type loads.

o Parameter g B
Group Code Name LCD Display Setting Setting Range Unit
Dr 15 |torque boost mode | Torque Boost|1 |Autol 0-2 -
bA \20 |auto tuning ‘Auto Tuning \3 \R5+Lsigma |0—6 ‘,

4.14.3 Auto Torque Boost-2

In V/F operation, this adjusts the output voltage if starting/running fails due to a low output voltage and a
lack of starting torque. It provides a voltage boost to the output voltage via the torque current.

Parameter
Setting
Dr 15 | torque boost mode | Torque Boost |2 | Auto2 0-2 -

Group Code Name LCD Display

Setting Range Unit
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4.15 Output Voltage Setting

Output voltage settings are required when a motor’s rated voltage differs from the input voltage to the VFD.
Set bA.15 to configure the motor's rated operating voltage. The set voltage becomes the output voltage of
the VFD's base frequency. When the VFD operates above the base frequency, and when the motor’s voltage
rating is lower than the input voltage at the VFD, the VFD adjusts the voltage and supplies the motor with the
voltage set at bA.15 (motor rated voltage). If the motor’s rated voltage is higher than the input voltage at the
VFD, the VFD will supply the VFD input voltage to the motor.

If bA.15 (motor rated voltage) is set to 0, the VFD corrects the output voltage based on the input voltage in
the stopped condition. If the frequency is higher than the base frequency, when the input voltage is lower
than the parameter setting, the input voltage will be the VFD output voltage.

Group Code Name LCD Display ::: g Setting Range  Unit
bA 15 Motor rated voltage | Motor Volt 0 0, 170-480 \
Output voltage
480V
170V

Base freq. Output freq.

4.16 Start Mode Setting

Select a start mode to use when the 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.

4.16.1 Acceleration Start
Acceleration start is the typical acceleration 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.

. Parameter - .
Group Code Name LCD Display Setting Setting Range Unit
Ad |07 |Start mode Start mode 0 Acc 0-1 -
Sand SW Series VFD
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4.16.2 Start After DC Braking

This start mode supplies a DC voltage and current for a set amount of time to provide DC braking before a
VFD starts to accelerate a 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 is connected to a motor shaft and constant torque is required after the release of the
mechanical brake. DC braking at start will not operate if the control mode (dr09) is set to IM Sensorless.

Group Code Name LCD Display  Parameter Setting ‘ Setting Range  Unit
07 Start mode Start Mode |1 DC-Start 0-1 -

Ad |12 [ePCBENG pe e Time |00 000-6000 [sec
13 DC Injection Level DClnj Level |50 0-200 %

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

current is too high or brake time is too long, the motor may overheat or be damaged. The
maximum amount of applied DC current is limited to the VFD rated current.

417 Stop Mode Setting

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

4.17.1 Deceleration Stop

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

Group | Code Name LCD Display  Parameter Setting Setting Range Uni
Ad 08  [Stop mode Stop Mode |0 Dec |04 -
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Frequency
Run cmd

;ﬂ—i
Deceleration time
4.17.2 Stop After DC Braking

DC Braking can be applied to the motor during deceleration. The VFD 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 VFD output frequency reaches the DC braking frequency, the VFD supplies DC
voltage to the motor and stops it.

N Parameter Setting
Group Code Name LCD Display Setting Range
08 |Stop mode Stop Mode 0 Dec 04 -
14 |Qutputblocktime 5 gy ine 010 000-6000 |sec
before braking
Ad 15 | DC braking time DC-Brake Time |1.00 0-60 sec
16 | DC braking amount | DC-Brake Level |50 0-200 %
17 | BCbraking DC-Brake Freq |5.00 000-6000 |Hz
frequency

DC Braking After Stop Setting Details

Set a delay time after the VFD output tumns off and before applying DC
braking. If the inertia of the load is high, or if DC braking frequency
Ad.14 DC-Block Time | (Ad.17) is set too high, a fault may occur due to overcurrent conditions
when the VFD applies DC voltage to the motor. To prevent overcurrent
faults, adjust the delay time before DC braking.

Ad.15 DC-Brake Time | Set the time duration for the DC voltage supply to the motor.

Set the amount of DC braking to apply. The parameter setting is based
on the rated current of the motor. The maximum value of the DC braking
current is limited to the VFD rated current. Maximum Dc-Brake Level =
Rated Current of VFD/Rated Current of Motor x 100%.

Set the DC Brake frequency to start DC braking. When the VFD output
frequency is reached, the VFD starts DC Braking. If the dwell frequency is
set lower than the DC braking frequency, dwell operation will not work
and DC braking will start instead.

Ad.16 DC-Brake Level

Ad.17 DC-Brake Freq
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TR o AL16
(RN

@ 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.

4.17.3 Free Run Stop

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

Group Code Name LCD Display Para.meter Setting Range Unit
Settin
Ad 08  |Stop Method Stop Mode |2 Free-Run |04 -
Frequency,
voltage

® Caution

Note: With high inertia loads, the load's inertia will cause the motor to continue rotating. The
VFD does not control the motor during Free-Run.
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4.17.4 Power Braking

Power Braking is applied during deceleration when the VFD's DC voltage rises above a specified level due to
motor regenerated energy. The VFD determines the optimum deceleration rate and will adjust the
deceleration time or will reaccelerating the motor. 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 \LCDD play  Parameter Setting Setting Range Unit
Ad 08 | Stop mode Stop Mode |4 Power Braking |04
® Caution

+ To prevent overheating or damaging the motor, do not apply power braking to the loads
that require frequent deceleration.

«  Stall prevention and power braking only operate during deceleration.

«  Power braking takes priority over stall prevention. In other words, when both bit3 and bit4 of
Pr50 (stall prevention and flux braking) are set, power braking will take precedence and
operate.

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

«  Note when power braking is used, the actual deceleration time can be longer than the pre-
set deceleration time.

4.18 Frequency Limit

The VFD output frequency can be limited by setting frequency limit parameters. These include start
frequency, maximum frequency, upper and lower frequency limits. Frequency Limit Using Maximum
Frequency and Start Frequency

Group Code Name Setting Range
19 Start frequency Start Freq 0.50 0.01-10.00 Hz
dr i
0 | Maximum MaxFreq 6000 400040000 |Hz
frequency

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Dest
Set the lower limit value for speed unit parameters that are expressed in Hz
dr19 Start Freq | or rpm. If an input frequency is lower than the start frequency, the parameter
value will be 0.00.
Set upper and lower frequency limits. All frequency selections are restricted
to frequencies from within the upper and lower limits. This restriction also
dr20 Max Freq N - :
applies when you in input a frequency reference using the 7-Segment
display..
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4.18.1 Frequency Limit Using Upper and Lower Limit Frequency Values

Parameter

Group Code Name LCD Display Setting Setting Range
24 | Frequency limit Freq Limit |0 No 0-1 -
25 Frequency lower limit Freq Limit Lo | 050 0.0-maximum Hz
value frequency
Ad
Frequency upper Maximum minimum-
% imitvalue Freq Limit Hi frequency maximum Hz
frequency

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code Desc n

When set to 1 (Yes), frequency limits can be applied to the output of the
Ad.24 Freq Limit VFD. Frequencies can be set above the minimum and below the maximum
frequency to operate within the specified range.

Set the lower and upper limits of the VFD output frequencies. The base
frequency (dr.18) still remains as the output frequency at motor rated
voltage.

Ad.25 Freq Limit Lo,
Ad.26 Freq Limit Hi

— without upper/ lower limits

Frequency

Max. Frequency

Upper limit

Lower limit

| 10V V1 (voltage input)
0 "20mA | (currentinput)

4.18.2 Frequency Jump

Use frequency jump 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
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manner, jumping from upper limit to lower limit. Jump frequencies apply to all reference frequency sources
(voltage, current, RS-485 communication, keypad setting).

Lo Parameter 0
Code Name Gy Setting Setting Range
27 |FreENY i Freq |0 No |01 -
jump
Jump
28 |frequency Jump Lo 1 [10.00 D'OO_Ju.mP frequency Hz
L upper limit 1
lower limit1
Jump Jump frequency lower
29  |frequency Jump Hi 1 |15.00 limit 1-Maximum Hz
upper limit1 frequency
Jump
30 |frequency Jump Lo 2 20.00 EoogiLllI:i fzrequency Hz
ad lower limit 2 PP
Jump Jump frequency lower
31 |frequency Jump Hi 2 |25.00 limit 2-Maximum Hz
upper limit 2 frequency
Jump
32 |frequency Jump Lo 3 30,00 000-Jump frequency Hz
- upper limit 3
lower limit 3
Jump Jump frequency lower
33 |frequency Jump Hi 3 |35.00 limit 3-Maximum Hz
upper limit 3 frequency
Frequency

| 10V Vi(voltage input)
0 "20mA  I{current input)

Runcomd e re—

— when the frequency reference decreases

— when the frequency reference increases
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4.19 Auxiliary (2"!) Operation Mode Setting

Auxiliaray (2™ Operation Mode is commonly refered to as Hand-Off-Auto switching or Local-Off-Remote
switching. The VFD can be operated (Start/Stop and Reference frequency) with two types of operating modes
and switch between them as required. The first Start/Stop source and Reference Frequency source are set
with parameters drv and Frq in the Operations group. The second Start/Stop source and Reference Frequency
source are set with parameters bA.01 and bA.02. A digital input terminal set to 15, Aux (2"%) Source will
provide the switching input. Set the reference frequency after switching between operating modes as the
VFD will run at the selected reference frequency.

Select one of the digital input terminals (P1~P5) and set the corresponding parameter (In.65 ~ In.69) to 15
(Aux (2"%) Source). When the digital input is open (or off), parameters drv and Frq operate the VFD (start/stop
and speed). When the input is closed (or on), parameters bA.01 and bA.02 operate the VFD (start/stop and
speed).

Group Code Name LCD Display Parameter Setting ;:;eg Unit
Oper drv__ | Command source Cmd Source* |1 |Fx/Rx-1 0-5 -
ation |Frq |Freduencyreference | pefsre |2 |vi 0-12 -
source
ndh
o1 |Command AU @) i awsie [0 |Keypad |04 -
source
b Frequency Aux (2"%)
02 | requendy Freq AuxSrc |0 |KeyPad-1 |0-12 -
reference source
Px terminal Px Define Aux (2"
[ 65-69 configuration (Px: P1-P5) 1 Source 0-54 -

* Displayed under DRV-06 in LCD keypad.
** Displayed under DRV-07 in LCD keypad.

Auxiliary (2™) Operation Mode Setting Details

Description
Select a 2nd Start/Stop source (bA.01) and a 2nd Reference Frequency
source (bA.02). When the digital input is closed (or on), parameters bA.01

bA.01 Cmd Aux

SA"?)ZS chre Aux and bA.02 operate the VFD.

(2""’) Src q The Aux (2™ command source settings cannot be changed while operating
with the 1st command source (Main Source).

O Caution

Before switching operating modes using Aux (") source, check the Aux (2™) command
source (Start/Stop input). The operating state will change if the Start/Stop input is closed
(On). Before switching, ensure that the Aux (2"%) command source is correctly set.

«  Depending on the parameter settings, the VFD may stop operating when you switch the
command modes.
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Multi-function Input Terminal Control

Filter time constants (On Delay and Off Delay) can be applied independently to the digital inputs. 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. The status of the inputs can be viewed at In.90.

Group Code Name ::':;m Setting Range  Unit
85 | Multi-function input |DIOn Delay |10 0-10000 ms
terminal On filter
86 Multi-function input | DI Off Delay |3 0-10000 ms
| terminal Off filter
n 87 | Multi-function input | DINC/NO Sel |0 0000* - -
terminal selection
90 | Multi-function input | DI Status 00000 - -
terminal status

[y faga]
* Displayed as -/ 01 Ed onthe 7-Segment display.
Multi-function Input Terminal Control Setting Details

Code Description
Select whether or not to activate the time values set at In.85 and In.86. If
deactivated, the time values are set to the default values at In.85 and In.86. If
activated, the set time values at In.85 and In.86 are set to the corresponding
terminals.
In.84 DI Delay Sel || Type B terminal status (Normally | A terminal status (Normally
Closed) Open)
7-Segment | [ g
displar = '
LCD H H
keypad
In:85 DI On Delay, Set the delay times for the selected terminals in In.84. When the terminal

In.86 DI Off Delay

receives a change of state input it is recognized as On or Off after the set
time.

Select terminal contact types for each input terminal. The position of the lit
segment corresponds to an A (open) or B (closed) contact input. With the
bottom segment on, it indicates that the terminal is configured as an A
terminal (Normally Open) contact. With the top segment on, it indicates that

the terminal is configured as a B terminal (Normally Closed) contact.

In.87 DINC/NO | Terminals are numbered P5~P1, from right to left.
Sel Type B terminal status (Normally | A terminal status (Normally
Closed) Open)
7-Segment ‘]:! g
display
LcD H H
keypad
In.90 DI Status Display the status of each contact. When a digital input is configured as an A
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type terminal using dr.87, the On (closed) condition is indicated by the top
segment turnedg on. The Off condition is indicated when the bottom
segment is turned on. When a digital input is configured as a B type
terminal, the segment lights behave conversely. Terminals are numbered
P5~P1, from right to left.

Type A terminal setting (On) A terminal setting (Off)
7-Segment g g
display -
LcD H E
keypad
4.21 P2P Setting

The P2P function is used to share input and output devices between multiple VFDs. To enable P2P setting,
RS-485 communication must be turned on .

VFDs connected through P2P communication are designated as either a master or slaves . The Master VFD
controls the input and output of slave VFDs. Slave VFDs provide input and output actions. When using the
multi-function output, a slave VFD can select to use either the master VFD's output or its own output. When
using P2P communication, first designate the slave VFD and then the master VFD. If the master VFD is
designated first, connected VFDs may interpret the condition as a loss of communication.

Master Parameter
Group Code Name LCD Display Parameter Setting  Setting Range  Unit
P2P
CM |95 |Communication |Int485 Func 1 |P2PMaster |0-3 -
selection
80 |Analog input1 P2P InV1 0 0-12,000 %
81 |Analoginput2  |P2PIn12 0 ~12,000- %
12,000
US &2 |Digtalinput  |P2PInDI 0 0-0KTF bit
85 |Analog output  |P2P Out AO1 0 0-10,000 %
88 |Digital output P2P Out DO 0 0-0x03 bit
Slave Parameter
Group Code Name D Display Parameter Setting  Setting Range  Unit
pP2P
95 |Communication |Int 485 Func 2 |P2PSlave 0-3 -
™ selection
96 |"2PDOSUiNG | bop oyt sel 0 [No 02 bit
selection
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Code
CM.95 Int 485 Func

Learning Basic Features

Set master VFD to 1(P2P Master), slave VFD to 2(P2P Slave).

US.80-82 P2P Input Data

Input data sent from the slave VFD.

US.85, 88 P2P Output Data

Output data transmitted to the slave VFD.

© Caution

«  P2P features work only with code version 1.00, 10 S/W version 0.11, and LCD keypad S/W
version 1.07 or higher versions.
+  Setthe user sequence functions to use P2P features..

422 Multi-keypad Setting

Use multi-keypad settings to control more than one VFD with one LCD keypad. To use this function, first

configure RS-485 communication.

The group of VFDs to be controlled by the keypad will include a master VFD. The master VFD monitors the
other VFDs, and slave VFD responds to the master VFD's input. When using multi-function output, a slave
VFD can select to use either the master VFD's output or its own output. When using the multi keypad, first
designate the slave VFD and then the master VFD. If the master VFD is designated first, connected VFDs may
interpret the condition as a loss of communication.

Master Parameter

selection

Group Code Name | LCD Display Parameter Setting Setting Range  Unit
p2P
Cc™M |95 Communication Int 485 Func 3 |KPD-Ready |0-3 -
selection
03 |Multi-keypad ID | Multi KPD ID 3 3-99 -
CNF i-functi
s |Mutifunctionkey |\ ik sel |4 ‘Multi KPD |04 -

Slave Parameter

Group Code ‘ Name ‘ LCD Display Parameter Setting Setting Range  Unit
01 Station ID Int485 St ID 3 3-99 -
™ p2P
95 ‘communication Int 485 Func 3 |KPD-Ready |0-3 -
options
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Multi-keypad Setting Details
Code Desci

Prevents conflict by designating a unique identification value to a VFD.

Values can be selected from numbers between 3-99.

CM.95 Int 485 Func | Set the value to 3(KPD-Ready) for both master and slave VFD

CNF-03 Multi KPD

D

CNF-42 Multi key

Sel

CM.01 Int485 St ID

Select a VFD to monitor from the group of VFDs.

Select a multi-function key type 4(Multi KPD) .

@ Caution

*  Multi-keypad (Multi-KPD) features work only with code version 1.00, 10 S/W version 0.11,
and LCD keypad S/W version 1.07 or higher versions.

«  The multi-keypad feature will not work when the multi-keypad ID (CNF-03 Multi-KPD ID)
setting is identical to the RS-485 communication station ID (CM-01 Int485 st ID) setting.

«  The master/slave setting cannot be changed while the VFD is operating in slave mode.
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User Sequence Setting
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User Sequence creates a simple sequence from a combination of different function blocks. The sequence can
comprise of a maximum of 18 steps using 29 function blocks and 30 void parameters.

1 Loop refers to a single execution of a user configured sequence that contains a maximum of 18 steps. Users

can select a Loop Time of between 10-1,000ms.

The codes for user sequences configuration can be found in the US group (for user sequence settings) and
the UF group (for function block settings).

Group Code Name :::i'::ter etting Range Unit
AP 02 | User sequence activation | User Seq En 0 0-1 -
01 g;::;ﬁg:i’;:man 4 |usersecon |0 0-2 -
02 :;::teig::eti:rc\z User Loop Time |0 0-5 -
;;_ Output address link1-18 | Link UserOut1-18 |0 O0-OxFFFF -
us Z:; Input value setting1-30 | Void Para1-30 0 -9999-9999 -
80 |Analoginput 1 \P/)ZP VIE10-10 | 0-12,000 %
81 |Analog input 2 P2PIn 12 0 -12,000 %
82 |Digital input P2PInD 0 -12,000 bit
85 | Analog output P2P Out AO1 0 0-0x7F %
88 |Digital output P2P Out DO 0 0-0x03 bit
01 | User function 1 User Func1 0 0-28 -
02 |User function input 1-A | User Input 1-A 0 O-OxFFFF -
03 |User function input 1-B | User Input 1-B 0 O0-OxFFFF -
04 | User function input 1-C | User Input 1-C 0 O-OxFFFF -
05 |User function output 1 | User Output 1 0 -32767-32767 -
06 | User function 2 User Func2 0 0-28 -
UF 07 | User function input 2-A | User Input 2-A 0 O-OxFFFF -
08 |User function input 2-B | User Input 2-B 0 O0-OxFFFF -
09 |User function input 2-C | User Input 2-C 0 O-OxFFFF -
10 | User function output 2 | User Output 2 0 -32767-32767 -
11 | User function 3 User Func3 0 0-28 -
12 |User function input 3-A | User Input 3-A 0 O0-OxFFFF -
13 | User function input 3-B | User Input 3-B 0 O0-OxFFFF -
Sand SW Series VFD
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14 | User function input 3-C | User Input 3-C 0 O-OxFFFF -
15 | User function output 3 | User Output 3 0 -32767-32767 -
16 | Uer function 4 User Func4 0 0-28 -
17 | User function input 4-A | User Input 4-A 0 O-OxFFFF -
18 | User function input4-B | User Input 4-B 0 O-OxFFFF -
19 | User function input 4-C | User Input 4-C 0 O-OxFFFF -
20 | User function output4 | User Output 4 0 -32767-32767 -
21 | User function 5 User Func5 0 0-28 -
22 | User function input 5-A | User Input 5-A 0 O-OxFFFF -
23 |User function input 5-B | User Input 5-B 0 O-OxFFFF -
24 | User function input 5-C | User Input 5-C 0 O-OxFFFF -
25 | User function output 5 | User Output 5 0 -32767-32767 -
26 | User function 6 User Funcé 0 0-28 -
27 | User function input 6-A | User Input 6-A 0 O-OxFFFF -
28 | User function input 6-B | User Input 6-B 0 O0-OxFFFF -
29 |User function input 6-C | User Input 6-C 0 O-OxFFFF -
30 | User function output6 | User Output 6 0 -32767-32767 -
31 | Userfunction 7 User Func7 0 0-28 -
32 |User function input 7-A | User Input 7-A 0 O0-OxFFFF -
33 |User function input 7-B | User Input 7-B 0 O-OxFFFF -
34 | User function input 7-C | User Input 7-C 0 O0-OxFFFF -
35 |User function output 7 | User Output 7 0 -32767-32767 -
36 | User function 8 User Func8 0 0-28 -
37 |User function input 8-A | User Input 8-A 0 O-OxFFFF -
38 | User function input8-B | User Input 8-B 0 O0-OxFFFF -
39 | User function input 8-C | User Input 8-C 0 O-OxFFFF -
40 | User function output 8 | User Output 8 0 -32767-32767 -
41 | User function 9 User Func9 0 0-28 -
42 | User function input 9-A | User Input 9-A 0 O0-OxFFFF -
43 | User function input 9-B | User Input 9-B 0 O-OxFFFF -
44 |User function input 9-C | User Input 9-C 0 O0-OxFFFF -
45 | User function output9 | User Output 9 0 -32767-32767 -
46 | User function 10 User Func10 0 0-28 -
47 | User function input 10-A | User Input 10-A |0 O-OxFFFF -
48 | User function input 10-B | User Input 10-B |0 O0-OxFFFF -
49 | User function input 10-C | User Input 10-C |0 O0-OxFFFF -
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50  |User function output 10 |User Output 10 |0 -32767-32767
51 | User function 11 User Func11 0 0-28
52 |User function input 11-A | User Input 11-A |0 O-OxFFFF
53  |User function input 11-B | User Input 11-B |0 O-OxFFFF
54 | User function input 11-C | User Input 11-C |0 O-OxFFFF
55 | User function output 11 | User Output 11 |0 -32767-32767
56 | Userfunction 12 User Func12 0 0-28
57  |User function input 12-A | User Input 12-A |0 O-OxFFFF
58 | User function input 12-B | User Input 12-B |0 O-OxFFFF
59 | User function input 12-C | User Input 12-C |0 O-OxFFFF
60 | User function output 12 | User Output 12 |0 -32767-32767
61 | User function 13 User Func13 0 0-28
62 | User function input 13-A | User Input 13-A |0 O-OxFFFF
63 | User function input 13-B | User Input 13-B |0 O-OxFFFF
64 | User function input 13-C | User Input 13-C |0 O0-OxFFFF
65 | User function output 13 |User Output 13 |0 -32767-32767
66 | User function 14 User Func14 0 0-28
67 | User function input 14-A | User Input 14-A |0 O-OxFFFF
68 | User function input14-B | User Input 14-B |0 O0-OxFFFF
69 | User function input 14-C | User Input 14-C |0 O-OxFFFF
70 | User function output14 | User Output 14 |0 -32767-32767
71 | User function 15 User Func15 0 0-28
72 | User function input 15-A | User Input 15-A |0 O0-OxFFFF
73 |User function input 15-B | User Input 15-B |0 O-OxFFFF
74 | User function input 15-C | User Input 15-C |0 O0-OxFFFF
75 | User function output 15 |User Output 15 |0 -32767-32767
76 | User function 16 User Func16 0 0-28
77 | User function input 16-A | User Input 16-A |0 O-OxFFFF
78 | User function input 16-B | User Input 16-B |0 O0-OxFFFF
79 | User function input 16-C | User Input 16-C |0 O-OxFFFF
80 | User function output 16 |User Output 16 |0 -32767-32767
81 | User function 17 User Func17 0 0-28
82 | User function input 17-A | User Input 17-A |0 O-OxFFFF
83 |User function input 17-B | User Input 17-B |0 O-OxFFFF
84 | User function input 17-C | User Input 17-C |0 O0-OxFFFF
85 | User function output 17 |User Output 17 |0 -32767-32767
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86  |User function 18 User Func18 0 0-28 -
87 | User function input 18-A | User Input 18-A |0 O-OxFFFF -
88 | User function input 18-B | User Input 18-B |0 O-OxFFFF -
89 | User function input 18-C | User Input 18-C |0 O-OxFFFF -
90 | User function output 18 |User Output 18 |0 -32767-32767 -

User Sequence Setting Details

Code Description

AP02 User Seq En

Display the parameter groups related to a user sequence.

US.01 User Seq Con

Set Sequence Run and Sequence Stop with the 7-Segment display.
Parameters cannot be adjusted during an operation. To adjust
parameters, the operation must be stopped.

US.02 User Loop Time

Set the user sequence Loop Time.
User sequence loop time can be set to 0.015/0.02s/ 0.055/0.15/0.5s/1s.

Us.11-28
Link UserOut1-18

Set parameters to connect 18 Function Blocks. If the input value is
0x0000, an output value cannot be used.

To use the output value in step 1 for the frequency reference (Cmd
Frequency), input the communication address(0x1101) of the Cmd
frequency as the Link UserOut1 parameter.

US.31-60 Void Para1-
30

Set 30 void parameters. Use when constant (Const) parameter input is
needed in the user function block.

UF01-90

Set user defined functions for the 18 function blocks.

If the function block setting is invalid, the output of the User Output@
is-1.

All the outputs from the User Output@ are read only, and can be used
with the user output link@ (Link UserOut@) of the US group.

Function Block Parameter Structure

Type
User Func @*

Descri
Choose the function to perform in the function block.

User Input @-A

Communication address of the function’s first input parameter.

User Input @-B
User Input @-C

Communication address of the function’s second input parameter.
Communication address of the function’s third input parameter.

User Output @

Output value (Read Only) after performing the function block.

* @ is the step number (1-18).

112
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Number Type

0 NOP No Operation.

1 ADD Addition operation, (A + B) + C
If the C parameter is 0x0000, it will be recognized as 0.

2 suB Subtraction operation, (A - B) — C
If the C parameter is 0x0000, it will be recognized as 0.

3 ADDSUB Addition andsubtraction compound operation, (A + B) — C
If the C parameter is 0x0000, it will be recognized as 0.

4 MIN Output the smallest value of the input values, MIN(A, B, C).

If the C parameter is 0x0000, operate only with A, B.

5 MAX Output the largest value of the input values, MAX(A, B, C).
If the C parameter is 0x0000, operate only with A, B.

6 ABS Output the absolute value of the A parameter, | A |.

This operation does not use the B, or C parameter.
7 NEGATE Output the negative value of the A parameter, -(A).
This operation does not use the B, or C parameter.

8 REMAINDER Remainder operation of Aand B, A% B
This operation does not use the C parameter.

Multiplication, division compound operation, (A x B)/C.

9 MPYDIV If the C parameter is 0x0000, output the multiplication operation of
(AxB).

Comparison operation: if (A > B) the output is C; if (A </=B) the
output is 0.

10 (cg?e’\:f::ﬁ;i;r If the condition is met, the output parameter is C. If the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if the
condition is met, the output is 1(True).

COMPARE- Comparison operation; if (A >/= B) output is ; if (A<B) the output is
GTEQ 0 . . .
1 (great than or If the condition is me.,-t, the output parameter is C. ‘If the condmor.\ is
equal to) not met, the output is O(False). If the C parameter is 0x0000 and if the
condition is met, the output is 1(True).
Comparison operation, if(A == B) then the output is C. For all other
values the output is 0.

12 ggyxRE? If the condition is met, the output parameter is C. if the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if the
condition is met, the output is 1(True).

Comparison operation, if(A = B) then the output is C. For all other
values the output is 0.

13 Eigl;:fE If the condition is met, the output parameter is C. If the condition is
not met, the output is O(False). If the C parameter is 0x0000 and if the
condition is met, the output is 1(True).

Adds 1 each time a user sequence completes a loop.

14 TIMER A: Max Loop, B: Timer Run/Stop, C: Choose output mode.
Ifinput of B is 1, timer stops (output is 0). If input is 0, timer runs.
If input of Ciis 1, output the current timer value.

S and SW Series VFD
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Number Type Description

If input of Ciis 0, output 1 when timer value exceeds A(Max) value.
If the C parameter is 0x0000, C will be recognized as 0.
Timer overflow Initializes the timer value to 0.

LMt

Sets a limit for the A parameter.

If input to A is between B and C, output the input to A.

If input to A is larger than B, output B. If input of A is smaller than C,
output C.

B parameter must be greater than or equal to the C parameter.

AND

Output the AND operation, (A and B) and C.
If the C parameter is 0x0000, operate only with A, B.

OR

Output the OR operation, (A | B) | C.
If the C parameter is 0x0000, operate only with A, B.

XOR

Output the XOR operation, (A A B) A C.
If the C parameter is 0x0000, operate only with A, B.

AND/OR

Output the AND/OR operation, (A andB) | C.
If the C parameter is 0x0000, operate only with A, B.

20

SWITCH

Output a value after selecting one of two inputs, if (A) then B
otherwise C.

If the input at A is 1, the output will be B. If the input at A is 0, the
output parameter will be C.

21

BITTEST

Test the B bit of the A parameter, BITTEST(A, B).

If the B bit of the A input is 1, the output is 1. If it is 0, then the output
is 0. The input value of B must be between 0-16. If the value is higher
than 16, it will be recognized as 16. If input at B is 0, the output is
always 0.

22

BITSET

Set the B bit of the A parameter, BITSET(A, B). Output the changed
value after setting the B bit to input at A.

The input value of B must be between 0-16. If the value is higher
than 16, it will be recognized as 16. If the input at B is 0, the output is
always 0. This operation does not use the C parameter.

23

BITCLEAR

Clear the B bit of the A parameter, BITCLEAR(A, B). Output the
changed value after clearing the B bit to input at A.

The input value of B must be between 0-16. If the value is higher
than 16, it will be recognized as 16. If the input at B is 0, the output is
always 0. This operation does not use the C parameter.

24

LOWPASSFILTER

Output the input at A as the B filter gains time constant, B x US-02
(US Loop Time.

In the above formula, set the time when the output of A reaches
633%

C stands for the filter operation. If it is 0, the operation is started.

25

PI_CONTROL

P 1 gain = A, B parameter input, then output as C.

Conditions for PI_PROCESS output: C = 0: Const PI,

C = 1: PI_LPROCESS-B >= PI_PROCESS-OUT >=0,

C = 2: PI_PROCESS-B >= PI_PROCESS-OUT > = -(PI_PROCESS-B),
P gain = A/100, | gain = 1/(Bx Loop Time),

If there is an error with Pl settings, output -1.
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Adis an input error, B is an output limit, C is the value of Const PI

26 PI_PROCESS output.
Range of Cis 0-32,767.
Upcounts the pulses and then output the value- UPCOUNT(A, B, C).
After receiving a trigger input (A), outputs are upcounted by C
conditions. If the B inputs is 1, do not operate and display 0. If the B
inputs is 0, operate.
If the C parameter is 0, upcount when the input at A changes from 0
27 UPCOUNT o1
If the C parameter is 1, upcount when the input at A is changed from
1t00.
If the C parameter is 2, upcount whenever the input at A changes.
Output range is: 0-32767
Downcounts the pulses and then output the value- DOWNCOUNT(A,
B Q).
After receiving a trigger input (A), outputs are downcounted by C
& DOWNCOUNT conditions. If the B input is 1, do not operate and display the initial
value of C. If the B input is 0, operate.
Downcounts when the A ¢ changes from O to 1.
Note

The Pl process block (PI_PROCESS Block) must be used after the Pl control block (PI_CONTROL
Block) for proper Pl control operation. Pl control operation cannot be performed if there is
another block between the two blocks, or if the blocks are placed in an incorrect order.

@ Caution

User sequence features work only with code version 1.00, 10 S/W version 0.11, and LCD keypad
S/W version 1.07 or higher versions.
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4.24 Fire Mode Operation

Fire Mode operation is for use in emergency situations. When enabled, Fire Mode allows the VFD to provide
continuous operation ignoring the majority of 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 VFD to ignore all minor faults and repeats a Reset/Restart of major
faults, regardless of the Reset/Restart count limit.

Fire Mode Parameter Settings

Group Code Name LCD Display ~ Parameter Setting

80 |Fire Mode selection ;: Mode |1 |fieMode  |0-2 -
a 81 Fire Mode frequency E::qMOde 0-60 0-60

82 |Fire Mode run direction g.r,e Mode 0-1 0-1

8 I:Er:\:lode operation Erri Mode Not configurable |- ~
e el e

The VFD runs in Fire mode when Ad. 80 (Fire Mode Sel) is set to 2 (Fire Mode)', and the multi-function
terminal (In. 65-69) configured for Fire mode (51: Fire Mode) is turned on. The Fire mode count increases by 1
at Ad. 83 (Fire Mode Count) each time a Fire mode operation is run.

® Caution

Fire mode operation may result in VFD malfunction. Note that Fire mode operation voids the
product warranty — the VFD is covered by the product warranty only when the Fire mode count
is ‘0.

Fire Mode Function Setting Details

Code Description Details
Fire mode When set to 1 (Fire Mode), enables Fire Mode operation
Ad.80 selection controlled with a digital input. When set to 2 (Fire Mode Test),

allows testing of Fire Mode operation.

The frequency set at Ad. 81 (Fire mode frequency) is used for
the VFD operation in Fire mode. The Fire mode frequency takes
priority over the Jog frequency, Multi-step frequencies, and the
7-Segment display input frequency.

Ad.81Fire |Fire mode
Mode frequency
frequency |reference

Ad.82 zlir;::::::e Run Set the direction of motor rotation during Fire Mode operation.

Counts the number of Fire Mode operations. Does not increase

i Fire Mode count count during Fire Mode testing.
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Code Description Details
ACC During Fire Mode operation, the VFD accelerates and
) . decelerates based on the times set in ACC and Dec parameters.
AccTime  |Fire mode P
Dec Acc/Dec times When the Px ter.mlnal in activated, the VFI? acf:elerates. based
Dec Time on the time set in ACC. When the Px terminal is de-activated,
the VFD decelerates based on the time set in Dec.
In.65~In.69 | Px terminal Set to 51 (Fire Mode). When the digital input is activated, the
Px terminal | setting VFD will operate in Fire Mode.
The majority of faults are ignored during Fire mode operation.
The fault history is saved. Output relays set to trip functions are
disabled.
BX, External Trip, Low Voltage Trip, Inverter Overheat, Inverter
Overload, Overload, Electrical Thermal Trip, Input/Output
Open Phase, Motor Overload, Fan Trip, No Motor Trips, and
other minor faults.
Pr.10 Retry
Delay Fault process For the following faults, the VFD performs a Reset/Restart until

the trip conditions are cleared. The retry delay time set at Pr. 10
(Retry Delay) applies while the VFD performs a Reset/Restart.
Over Voltage, Over Current1 (OC1), Ground Fault

The VFD stops operating when the following faults occur:

H/W Diag, Over Current 2 (Arm-Short)

4.25

Pre Heat Function

The Pre Heat function provides current to the motor to prevent moisture and freezing when not in use. A
digital input set to (27) Pre Heat must be activated to start the Pre Heat function. The amount of current (%)
set with Ad.34 is based on the motor No-Load current (bA.14). The duty cycle (%) set with Ad.35 is based on

10 second intervals.

Factory  Set
Code Name D Display Default  Range Units  Write Mode
In.65~69 | P1~P5 define P1~P5 Define - 27:Pre Heat - A
Pre Heat output
Ad.34 current Pre Heat Level 30% 1%~100% % (0]
Pre Heat output
Ad35 Duty Pre Heat Duty 100% 1% ~100% % o
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The Pre Heat function operates when the digital input is activated. When a start/run command is activated,
the Pre Heat function stops even if the Pre Heat input is still activated. The Pre Heat function will resume after
the VFD stops and the Pre Heat input is still activated.

Output
10s 10s

> o
output i II'
current -\

[Pre Heat Duty:

Operation
command
Pre Heat
terminal signal

O Caution

If the value for Ad.34 Pre Heat Level is set too high or the duty cycle Ad.35 Pre Heat Duty is set
too high (the DC current output time is too long), the motor may overheat or be damaged. The
Inverter Overload trip (IOLT) may also activate. Reduce both levels to prevent damage.

4.26 Overmodulation

Improvement of the output voltage drop enables the output voltage operation to gain more output voltage
and decrease the output current when the input voltage and overload settings are low.

P: Setting forImp of Output Voltage Drop
Group | Code Name LCD Display Setting Range  Initial Value
Ad 87 Overmodulation Mode Selection | OVM Mode Sel 0:No
1 Yes

Description

Setting Ad.87 (Overmodulation mode selection) to “No" limits the
command voltage to the linear output range. Setting Ad.87 to "Yes+
Ad.87 allows for the output of overmodulation area which extends the range

Overmodulation

Mode Selection of the command voltage. The output voltage command area will be

enlarged for more output voltage.
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Learning Advanced Features

This chapter describes the advanced features of the S and SW Series VFDs. Check the reference page in the
table to see the detailed description for each of the advanced features.

Advanced Tasks Description Ref.
Use the main and auxiliary frequencies in the predefined
Auxiliary frequency | formulas to create various operating conditions. Auxiliary
operation frequency operation is ideal for Draw Operation* as this feature
enables fine-tuning of operation speeds.
Jog operation is a kind of a manual operation. The VFD
Jog operation operates to a set of parameter settings predefined for Jog p.126
operation, while the Jog command button is pressed.
3 Uses the upper and lower limit value switch output signals (i.e.
- it - 128
Updtrmerarien signals from a flow meter) as Acc/Dec commands to motors.
3-wire operation 3-wire operation is used to latch an input signal. This 132
P configuration is used to operate the VFD by a push button. plas
This safety feature allows the VFD's operation only after a signal
. is input to the multi-function terminal designated for the safety
Safety operation . . .
mode operation mode. This feature is useful when extra care is p.133
needed in operating the VFD using the multi-purpose
terminals.
Use this feature for the lift-type loads such as elevators, when
Dwell operation the torque needs to be maintained while the brakes are applied |p.134
or released.
" . This feature ensures that the motor rotates at a constant speed,
Slip compensation N . N p.136
by compensating for the motor slip as a load increases.
PID control provides constant automated control of flow,
PID control pressure, and temperature by adjusting the output frequency of | p.137
the VFD.
Auto-tunin Used to automatically measure the motor control parameters to 144
9 optimize the VFD's control mode performance. Rl
An efficient mode to control magnetic flux and torque without
Sensorless vector . . o .
e special sensors. Efficiency is achieved through the high torque 147
characteristics at low current when compared with the V/F Rl
Motor)
control mode.
Sensorless vector Sensorless Vector Control of Permanent Magnet motors
control (Permanent | characterized by smooth rotation, full torque at zero speed and | p.154
Magnet Motor) fast acceleration and deceleration times.
. Used to maintain the DC link voltage for as long as possible by
Energy buffering . .
A controlling the VFD output frequency during power p.163
operation (KEB) N . .
interruptions, thus to delay a low voltage fault trip.
T @ Usgd to malr?tz?ln a preset torque value. Motor speed varies 166
while maintaining a constant torque. RIS
Energy saving Used to save energy by reducing the voltage supplied to 169
operation motors during low-load and no-load conditions. ptos
S and SW Series VFD
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Advanced Tas| Description Ref.
Speed search Used to prevent fault trips when the VFD voltage is output while
operation the motor is idling or free-running.
Auto restart configuration is used to automatically restart the
Auto restart X I
operation VFD when a trip condition is released, after the VFD stops p173
P operating due to activation of protective devices (fault trips).
Used to switch equipment operation by connecting two motors
Second motor .
P to one VFD. Configure and operate the second motor using the |p.176
operation L .
terminal input defined for the second motor operation.
Commerc!al power Used to switch the power to the motor from the VFD output to
source switch . p.177
. a commercial power source, or vice versa.
operation
Cooling fan control | Used to control the cooling fan of the VFD. p.178
Timer settings Set the timer value and control the On/Off state of the multi- 188
9 function output and relay. plgs.
Brake control Used to control the On/Off operation of the load's electronic 189
braking system. pIss
R aon Set standard values and turn On/Off the output relays or multi-
output On/Off - . " N p.190
function output terminals according to the analog input value.
control
Regeneration . . . N
ey T Used during a press operation to avoid motor regeneration, by 191

operation.

increasing the motor operation speed.

* Draw operation is an open loop tension control. This feature allows a constant tension to be applied to the
material that is drawn by a motor-driven device, by fine-tuning the motor speed using operation
frequencies that are proportional to a ratio of the main frequency reference.
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5.1

Frequency references can
frequency references simul
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Operating with Auxiliary References

be configured with various calculated conditions that use the main and auxiliary
Itaneously. The main frequency reference (Frq) is used as the operating frequency,

while the auxiliary reference is used to modify and fine-tune the main reference.

Group Code Name

Operation | Frq

Setting
Range

Display ~ Parameter Setting

Frequency reference

source FreqRefSrc |0 |Keypad-1 |0-12 -

03

Auxiliary frequency

Aux Ref Src
reference source

i 0-4 -

bA 04

Auxiliary frequency
reference calculation
type

Aux Calc
Type

=)

M+(G*A) 0-7 -

05

Auxiliary frequency

. Aux Ref Gain |0.0 -200.0-200.0 | %
reference gain

65—
69

Px terminal

. Px Define 40 |dis AuxRef |- -
configuration

Auxiliary Reference Setti
Code

bA.03 Aux Ref Src

ing Detail;

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

Configuration | Description

0 | None Auxiliary frequency reference is disabled.

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

bA.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 bA.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
0 | M+(G*A) Main reference+(bA.05xbA.03xIn.01)
1 MG X(bA.05xbA.03)

Sand SW Series VFD
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Code

2 | M/AG*A Main reference/(bA.05xbA.03)
3 | MH{M*G*A)} Main reference+{Main reference x(bA.05xbA.03)}
4 | M+G*2*(A-50) | Main reference+bA.05x2x(bA.03-50)x In.01
5 | MHG*2*(A-50)} | Main reference x{bA.05x2x(bA.03-50)}
6 | MAG*2*(A-50)} | Main reference/{bA.05x2x(bA.03-50)}
7 | M+M*G*2*(A- | Main reference+Main reference x
50 bA 05x2x(bA.03-50)

M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)

bA.05 Aux Ref Gain

Ref Src).

Adjust the gain of the auxiliary reference source selected in bA.03 (Aux

In.65-69 Px Define

Set one of the multi-function (digital) input terminals to 40 (dis Aux Ref)
and activate it to disable the auxiliary frequency reference. The VFD will
operate using the main frequency reference only.

Main frequencyM ——»

Auxiliary frequency A — o~ 0—»

EMAG) Calculated frequency

Auxiliary frequency command does not work if
the multi-function terminals (In.65-71) are set to
40(disable aux. reference).
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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.

Auxili

ry Reference Operation Ex #1

Keypad Frequency Setting is Main Frequency and V1 Analog Voltage is Auxiliary Frequency
+ Main frequency: Keypad (operation frequency 30Hz)
Maximum frequency setting (dr.20): 400Hz

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

Auxiliary reference gain setting (bA.05): 50%

In.01-32: Factory default

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[HZ]*(G[%]*A[%]) 30Hz(M)X(50%(G)x60%(A))=9Hz

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

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

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

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

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

7 M[HZ] +M[HZ]*G[%]*2*(A[%]-50[%]) 30Hz(M) +30Hz(M)x50%(G)x2x(60%(A)-50%)=33Hz

*M: main frequency reference (Hz or rppm)/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 Ex #2

Keypad Frequency Setting is Main Frequency and 12 Analog Voltage is Au;
Main frequency: Keypad (Operation frequency 30Hz)

Maximum frequency setting (dr.20): 400Hz

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

Auxiliary reference gain setting (bA.05): 50%

In.01-32: Factory default

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 {(104[mA] - 4[mA])/(20[mA] - 4[mA])}.

Setting* Calculating final command frequency**

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

1| MIHZ*GI%]*AI%) 30HZ(M)X(50%(G)x40%(A)=6Hz

2 | MIHZ/(GI%]"AL%]) 30HZ(M)/(50%(G)x40%(A))=150Hz

3 | MIHZ+{MHZ*(GI% A%} 30Hz(M)+{30[Hz]X(50%(G)x40%(A))}=36Hz

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

5 | MIHZI(GI%]*2*(A[%]-50[%]) 30Hz(M)x{50%(G)x2x(40%(A)-50%)} = -3Hz(Reverse)
6 | MIHZIAGI%]*2*(A[%]-50[%)} 30Hz(M)/{50%(G)x2x(60%—40%)} = -300Hz(Reverse)
7 | MIHZI+MIHZI*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.
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Auxiliary Reference Operation Ex #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 (dr.20): 400Hz

Auxiliary frequency (bA.03): I2[Display by percentage (%) or auxiliary frequency (Hz) depending on the
operation setting condition]

Auxiliary reference gain (bA.05): 50%

In.01-32: Factory default

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 {(104[mA] - 4[mAY]) /(20 [mA] - 4[mA])}.

Setting* Calculating final command frequency**

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

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

2 | MIHZ)/(GI%]*AL%]) 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 MI[Hz] +G[%]*2*(A[%]-50[%))[Hz] 30Hz(M) +50%(G)x2x(40%(A)-50%)x60Hz=24Hz

5 | MHZMGI%]*2*(A[%]-50[%])} 30HZ(M)X{50%(G)x2X(40%(A)-50%)}=-3Hz(R¢

6 MIHZIAGI%]*2*(A[%]-50[%])} 30Hz(M)/{50%(G)x2x(60%—40%)}=-300Hz(Reverse)
7 MIHZ] +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.
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5.2 Jog operation

The jog operation allows for a temporary control of the VFD. There are two was to apply a jog and start
command using the multi-function (digital) input terminals.

e Jog-1 using a digital input terminal set to JOG along with a start command (Fx or Rx).
e Jog-2 using a single digital input set to FWD JOG or REV JOG.
5.2.1 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.

Group Code Name LCD Display Parameter Setting  Setting Range Unit
dr " Jog frequency JOG Frequency |10.00 0.50- Hz
Maximum
frequency
12 Jog operation JOG Acc Time | 20.00 0.00-600.00 |sec
acceleration time
13 Jog operation JOG DecTime |30.00 0.00-600.00 |sec
deceleration time
In 65-69 | Px terminal Px Define(Px: 6 ‘JOG 0~54 -
configuration P1-P5)

Forward Jog Description Details

Code Descri
In.65-69 Px Define | Select 6 (JOG) function from In.65 ~ 69 for one of the inputs.
iy

— ] r1] 1
.
o——NJ s |suoa
w™
[Terminal settings for jog operation]
dr.11 JOG Frequency | Set the operation frequency.

dr.12 JOG Acc Time _ | Set the acceleration speed.
dr.13 JOG Dec Time _ | 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.
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dri13 ACC/dro3 dri12 dEC/dr.04

Jog dec. time Acc.time Jog acc. time Dec. time
Operation [ T Operation
freq T drr q

‘Jog frequency |
Run cmd i i
(FX)

"

[o]

> Jogfi O ion fr < Jog fre

5.2.2 Jog Operation 2-Fwd/Rev Jog by Multi-function Terminal

A terminal that is set for a forward or reverse jog also starts the VFD. 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 Parameter setting| Setting Range  Unit
dr i Jog frequency JOG Frequency 10.00 0.50-Maximum |Hz
frequency
12 Jog operation JOG Acc Time 20.00 0.00-600.00 sec
acceleration time
13 Operation JOG Dec Time 30.00 0.00-600.00 sec
deceleration time
In 65-69 |Px terminal Px Define(Px: P1- |46 ‘ FWDJOG |0~54 -
configuration P5) 47 [ReVJOG

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.

dr12 dr13 dr12 dr13
Jog acc. time Jog dec. time Jog acc. time Jog dec. time
ST odert 7T o de1t
Operation : Jog frequencx o Jog frequencx
frequency H | i I . f i

I A
i e<—>JogFreq «—
H r12 dr13
: : ongjacc.‘tIme Jog:dec.:tlmg : :
MDJog | - 002
R e S S S S S

REV Jog :
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5.2.3 Jog Operation by 7-Segment display

Group| Code  Name D Display  Parameter Setting Range  Unit
Setting
dr 90 [ESC] key functions - 1 JOG - -
Key
06 Command source Cmd Source* |0 Keypad |- -

* Displayed under DRV-06 on the LCD keypad.

Set dr90 to 1 (JOG Key) and set parameter drv in the Operation group to 0 (Keypad). When the [ESC] key is
pressed, the SET display light flashes and the jog operation is ready to start. Pressing the [RUN] key starts the
operation and the VFD accelerates or decelerates to the designated jog frequency. Releasing the [RUN] key
stops the jog operation. Set the Acc/Dec time for the jog operation frequency at dr.12 and dr.13.

dr12 dri13
Jog acc. time Jogdec.time
drn
Frequency Jog frequel

Run cmd :_: :

53 Up-Down Operation

The VFD 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.

Group Name LCD Display  Parameter Set ‘ Setting Range Unit
Up/down U Save 0 No
In 59 | operation 0-1 -
Mode
frequency save 1| ves
0:U/D Normal
85 lSJ:I/ down mode l;é :3 Mode | o | /D Normal | 1U/D Step
. 2U/D Step+Norm
w | Updomnster [UDSEn | o [omaimam o
freqency Freq frequency
17| Up
Px terminal PxDefine | 18 | Down
| eseo | Pxtermina i 0-54
configuration Tomss
20 | U/D Clear
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The operation will follow the Up or Down inputs and will override other speed reference inputs.

Up-down Operation Setting Details

Code Description

In.65-69 Px Define

[Select two terminals for up-down operation and set them to 17 (Up) and 18
((Down), respectively. With the run command active, acceleration begins when the
Up terminal signal is activated. Acceleration stops and constant speed operation
lbegins when the signal is de-activated.

During operation, deceleration begins when the Down signal is activated.
Deceleration stops and constant speed operation begins when the signal is de-
jactivated. Also, when both Up and Down signals are entered at the same time,
lconstant speed operation begins.

Frequency
P4{Up)

| o e
P5(Down) e =
|

Run cmd (FX)|

In.59 U/D Save
Mode

hen 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 VFD is
lpowered off. When the run command is reapplied, or when the fault is cleared,
lor when power is restored, the VFD resumes operation at the saved frequency.

fou can also save the up/down operation frequency while the VFD is operating at a
lconstant speed by setting one of the digital inputs (In-65-69) to “19 (U/D Save)".

[To delete the saved frequency, set one of the multi-function (digital) terminals to
20 (U/D Clear) and activate the input during constant speed operation. The saved
frequency will be deleted.

If the up/down frequency save function is enabled via the 7-Segment display
and/or digital inputs, the operating frequency will be saved as described in the

following table:
Save by keypad | Save by digital input
input (In.59) set | (In.65-69) set to *19 Ug’efj‘t’e
to“1 (Yes)' (U/D Save)'

No No No
Yes No Yes
No Yes Yes
Yes Yes Yes
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129



Learning Advanced Features 890049-07-00

Code Description
In.59 U/D Save Mode
In.59 Up/Down Save Mode: No

Saved
frequency

Qutput
frequency RN [T
Up | .
Down i
Clear i : Il

Run cmd(FX) e - | ]

In.59 Up/Down Save Mode: Yes
Saved
frequency

Output

frequency RN [N
Up =
Down M
Save |
Clear = O
Run cmd(FX) | — | —  —

When the VFD resumes normal operation from:
e Run command applied
e Power Up with Run command
e« Fault Reset with Auto Re-Start

it resumes operation at the saved frequency.

To delete the saved frequency, apply a digital input set to “20 (U/D Clear)” during
normal operation. The saved frequency and the up/down operation configuration
will be deleted.
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Ad.85 U/D Mode sel | Configuration Description

Pressing the Up button increases the frequency to the
maximum setting at a preset acceleration time. Pressing
the Down button decreases the frequency at a preset
deceleration time regardless of stop mode.

0 | U/D Normal

Accelerate or decelerate according to the step frequency
U/D Step setin Ad.86 on the acsending edge of the digital input
set to Up/Down operating mode.

Accelerate or decelerate according to the step frequency
set in Ad.86 on the acsending edge of the digital input

2 ;/D N set to Up/Down operating mode. If acceleration or
ep+Norm deceleration is activated for more than 3 seconds, the
settings will change to Up/Down normal mode.
More than
F ¢ »
P5(Up) n == ==l
P6(Down) 1 ==l
Run cmd(FX)| = )
<1: U/D Step>«
3sec 3sec
Frequency — =
P5(Up) i [=—=1l B
P6(Down) il —— il
Run cmd(FX)| | 1

<2: U/D Step+Norm>-

Ad.86 U/D Step [Set the frequency to increase or decrease based on the up or down input.
Frequency
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54 3-Wire Operation

3-wire operation is used to latch the run command input signal (FWD or REV) when using a momentary
input. This configuration is commonly used to operate the VFD with a set of momentary push buttons.

Group Code Name lay Parameter Setting  Setting Range Ui

Operation | drv Command Cmd Source* 1 Fx/Rx-1 |- -
source

In 65-69 | Px terminal Px Define(Px: P1-| 14 3-Wire 0~54

configuration P5)
* Displayed under DRV-06 in an LCD keypad.

To enable the 3-wire operation, the following circuit sequence is necessary. The minimum input time (t) for 3-
wire operation is 1ms, and the operation stops when both forward and reverse operation commands are
entered at the same time.

[Terminal connections for 3-wire operation]

FX
RX m :
Px G-Wire) p—

[3-wire operation]
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5.5 Safe Operation Mode

This safety feature is used as a Run Enable/Disable input. When a digital input is set to 13 (Run Enable), the
VFD will only operate when the input is closed (Enabled). The input must be closed to recognize other digital
input functions. This feature is also useful for interlocking operation with other equipment.

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

Group Code Name LCD Display Parameter Setting  Setting Range ~ Unit
In 60 Safe operation RunEnMode |1 (DI - -
selection Dependent
61 Safe operation stop  |RunDisStop |0 |Free-Run 0-2 -
mode
62 Safe operation Q-Stop Time ~ |5.0 0.0-600.0 sec
deceleration time
In 65-69 | Px terminal Px Define(Px: |13 |RUN Enable |0~54 -
configuration P1-P5)

Safe Operation Mode Setting Details

Code
In.65-69 Px Define | Set one of the muilti-function (digital) input terminals to 13 (RUN Enable)
to operate in safe operation mode.

In.60 Run En Mode || Setting Function

0 Always Enable | Enables safe operation mode. Input must be
closed (Enabled) to operate.

1 DI Dependent | Operation is in combination with the status of
Run command (Fx input).

In.61 Run Dis Stop | 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 VFD will resume normal operation.

In.62 Q-Stop Time | Sets the deceleration time when In.61 (Run Dis Stop) is set to 1 (Q-Stop) or
2 (Q-Stop Resume).

Q-Stop Function
When In.60 (Run En Mode) is set to 1 (DI Dependent) and In.61 is set to 2 (Q-Stop), if the Run Enable input is
opened during operation, the VFD 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
The Quick Start resume function operates as follows:
When In.60 (Run En Mode) is set to 1 (DI Dependent) and In.61 is set to 3 (Q-Stop Resume), this allows
operation (Start/Stop) of the VFD 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 VFD to
operate (resume operation).
Sand SW Series VFD 133



Learning Advanced Features

in61 In.61 in.61
O(Free-Run)  1(Q-Stop)  2(Q-Stop Resume)
e

Frequency

Px(RUN Enable)} i

Run cmd (FX) |

5.6 Dwell Operation

The dwell operation is used to maintain torque (speed) 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 (Ad.20, Ad.22) and the dwell time (Ad.21, Ad.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 (Ad.20) and constant speed is maintained for the acceleration dwell time
(Ad.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 (Ad.22) and constant speed is maintained for the deceleration dwell time
(Ad.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 dr.09 (Control Mode) is set to 0 (V/F), the VFD 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 Parameter Setting Range Ui

Setting
Ad |20 |Dwell frequency during | Acc Dwell 5.00 Start frequency |Hz
acceleration Freq —Maximum
frequency
21 | Operation time during | Acc Dwell 0.0 0.0-10.0 H
acceleration Time
22 | Dwell frequency during | Dec Dwell 5.00 Start frequency |Hz
deceleration Freq —Maximum
frequency
23 |Operation time during | Dec Dwell 00 0.0-60.0 s
deceleration Time
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d.21 Ad.23
Dwell acc. time Dwell dec. time
; —

[ . Ad22
Operation Ad.20 ! lAﬁgc dwell frequency
Frequency ‘Acc. dwéll frequency | T B

Runcmd

Note
Dwell operation does not function when:

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

Frequency Changesin
frequency reference
Acc. dwell
frequency
Runemd | [ 1 [ 1

[Acceleration dwell operation]

Deceleration dwell operation is carried out whenever stop commands are entered and the
deceleration dwell frequency is passed through. It does not work during a deceleration when
the frequency (speed reference) is changed. This is not considered a deceleration due to a

stop operation.

Frequency
Dec dwell time Dec. dwell time
: " Changesin | -
5 ” frequency reference | ]
i " i

Decdwell - :
frequency : :
Run cmd H |

[Deceleration dwell operation]

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

mechanical brake is applied.

Sand SW Series VFD
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5.7 Slip Compensation Operation

Slip refers to the variation between the set frequency (speed) and actual motor rotation speed. During
operation 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
dr 09 Control mode Control Mode |2 |Slip Compen |- -
14 Motor capacity | Motor 2 |075kw 0-15 -
Capacity (0.75kW based)
bA |11 Number of motor | Pole Number |4 2-48 -
poles
12 Rated slip speed | Rated Slip 90 (0.75kW based) | 0-3000 pm
13 Rated motor Rated Curr 3.6 (0.75kW based) |1.0-1000.0 A
current
14 Motor no-load Noload Curr | 1.6 (0.75kW based) |0.5-1000.0 A
current
16 Motor efficiency | Efficiency 72 (0.75kW based) |70-100 %
17 Load inertia rate | Inertia Rate 0 (0.75kW based) 0-8 -

Slip Compensation Operation Setting Details

Code n

dr09 Control Mode | Set dr.09 to 2 (Slip Compen) to operate in slip compensation mode.
dr.14 Motor Set the capacity of the motor connected to the VFD.

Capacity

bA.11 Pole Number | Enter the number of poles from the motor name plate.
bA.12 Rated Slip nter 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
k==

fs=Rated slip frequency

f,=Rated frequency

rpm=Number of the rated motor rotations

P=Number of motor poles

bA.13 Rated Curr Enter the rated current from the motor name plate.

bA.14 Noload Curr | 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 the rated motor current.

bA.16 Efficiency Enter the efficiency from the motor name plate.

bA.17 Inertia Rate | Select load inertia based on motor inertia.

Setting Function

0 Less than 10 times motor inertia
1 10 times motor inertia

2-8 More than 10 times motor inertia
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5.8

Purpose

Speed control

Motor Rotation

Synchronous speed

Actual speed

PID Control

PID control is one of the most common auto-control methods. It uses a combination of proportional, integral,
and differential (PID) control that provides effective control for automated systems. The functions of PID
control can be applied to the VFD operation for control of the following:

Function

f Slip compensation

Load ratio

Learning Advanced Features

Control speed by using feedback of the existing speed comparing
it to a target speed. The VFD adjusts the output to maintain a
constant speed (the target speed).

Pressure control

Flow control

flow.

Control pressure by using feedback of the existing pressure
comparing it to a target pressure. The VFD adjusts the ouput to
maintain a constant pressure.

Control flow by using feedback of the existing flow comparing it to
atarget flow. The VFD adjusts the output to maintain a constant

Temperature control

5.8.1 PID Basic Operation

Control temperature by using feedback of the existing
temperature comparing it to a target temperature.The VFD adjusts
the output to maintain a constant temperature.

PID operates by controlling the output frequency of the VFD in automated process control systems to

maintain speed, pressure, flow, temperature.

Group Code Name LCD Display Parameter Setting
AP 01 Application function | App Mode 2 |ProcPID 0-2 -
selection
16 PID output monitor | PID Output - - -
17 |PID reference PID Ref Value |- - -
monitor
18 |PID feedback PID Fdb Value |- - -
monitor
19 PID reference setting | PID Ref Set 50.00 -100.00- %
100.00
20 | PID reference source |PID Ref Source |0 ‘ Keypad 0-11 -
21 PID feedback source |PID F/B Source |0 ‘V1 0-10 -
22 | PID controller PID P-Gain 500 00-10000 |%
S and SW Series VFD
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Group Code Name lay Parameter Setting Setting Uni
Range
proportional gain
23 PID controller PID I-Time 100 0.0-200.0 sec
integral time
24 |PID controller PID D-Time 0 0-1000 mse
differential time c
25 PID controller feed- | PID F-Gain 00 0-1000 %
forward
compensation gain
26 | Proportional gain P Gain Scale 100.0 0.0-100.0 %
scale
27 PID output filter PID Out LPF 0 0-10000 ms
29  |PID maximum PID Limit Hi 60.00 -300.00- Hz
frequency 300.00
30 PID minimum PID Limit Lo 05 -300.00- Hz
frequency 300.00
31 |PIDoutput reverse | PID Out Inv 0 [No 0-1 -
32 |PID output scale PID Out Scale | 100.0 0.1-10000 |%
34 PID controller Pre-PID Freq | 0.00 0-Maximum |Hz
motion frequency frequency
35 PID controller Pre-PID Exit 00 0.0-100.0 %
motion level
36 PID controller Pre-PID Delay |600 0-9999 sec
motion delay time
37 PID sleep mode PID Sleep DT |60.0 0-999.9 sec
delay time
38  |PID sleep mode PID Sleep Freq |0.00 0-Maximum |Hz
frequency frequency
39 PID wake-up level PID WakeUp |35 0-100 %
Lev
40 PID wake-up mode |PID WakeUp |0 |Below Level 0-2 -
selection Mod
42 | PID controller unit | PID Unit Sel 0 |% 0-12 -
selection
43 | PID unit gain PID Unit Gain | 100.0 0-300 %
a4 PID unit scale PID Unit Scale |2 ‘ x1 0-4 -
45 PID 2 proportional | PID P2-Gain 100.00 0-1000 %
gain
In 65- | Px terminal Px Define (Px: |22 |I-Term Clear 0~54 -
69  |configuration P1-P5) 23 | PID Openloop
24 |P Gain2

138
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PID Basic Operation Setting Details

Code
APO1 App Mode

Set to 2 (Proc PID) to enable PID Control and select functions for the
process PID.

AP16 PID Output Displays the existing output value of the PID controller. The unit, gain and
scale that were set at AP. 42-44 are applied on the display.

AP17 PID Ref Value | Displays the existing reference value set for the PID controller. The unit,
gain, and scale that were set at AP. 42-44 are applied on the display.

AP18 PID Fdb Value |Displays the latest feedback value as input to the PID controller. The unit,
gain and scale that were set at AP42-44 are applied on the display.

AP19 PID Ref Set When AP20 (PID reference source) is set to 0 (Keypad default), the
reference value is entered here, AP19. If the reference source (AP20) is set
to any other source, the setting values for AP19 are void.

AP20 PID Ref Source | Selects the reference source for PID control. The reference and feedback

(AP21) cannot be the same source. If V1 is set as the feedback source, V1
cannot be the reference source. To set V1 as a reference source (AP20),
change the feedback source (AP21).

Setting Function

0 | Keypad Keypad

11V -10-10V input voltage terminal

3 [V 12 analog input terminal

4 |12 [When analog voltage/current input terminal

selection switch (SW2) at the terminal block is set
to | (current), input 4-20mA current. If it is set to V
(voltage), input 0-10V voltage]

5 | Int.485 RS-485 input terminal

7 | FieldBus Communication command via a communication
option card

9 | UserSeqLink | Link the common area with the user sequence
output.

11 | Pulse Tl Pulse input terminal (0-32kHz Pulse input)

When using the 7-Segment display, the PID reference setting can be
displayed at AP17. When using the LCD keypad, the PID reference setting
can be monitored from the config mode (CNF) -06-08, set to 17 (PID Ref

AP21 PID F/B Source

Selects feedback input for PID control. Items can be selected as reference
input, except the keypad input (Keypad-1 and Keypad-2). Feedback
cannot be set to an input item that is identical to the item selected as the
reference. For example, when Ap.20 (Ref Source) is set to 1 (V1), for AP 21
(PID F/B Source), an input other than the V1 terminal must be selected.
When using the LCD keypad, the volume of feedback can be monitored
using a code from the config mode (CNF) -06-08, by setting it to 18 (PID
Fbk Value).

AP22 PID P-Gain,

Sets the output ratio for differences (errors) between reference and

AP26 P Gain Scale | feedback. If the Pgain is set to 50%, then 50% of the error is output. The
setting range for Pgain is 0.0-1,000%. For ratios below 0.1%, use AP26 (P
Gain Scale).
Sand SW Series VFD
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Code
AP23 PID I- Time

Description

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%. Differences in a normal state can be reduced by PID | Time.
When the multi-function terminal is set to 21 (I-Term Clear) and is
activated, all of the accumulated errors are deleted.

AP24 PID D-Time

Sets the output volume for the rate of change in errors. If the differential
time (PID D-Time) is set to Tms and the rate of change in errors per sec is
100%, output occurs at 1% per 10ms.

AP25 PID F-Gain

Sets the ratio that adds the target to the PID output. Adjusting this value
leads to a faster response.

AP27 PID Out LPF

Used when the output of the PID controller changes too fast or the entire
system is unstable, due to severe oscillation. In general, a lower value
(default value=0) is used to speed 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.

AP29 PID Limit Hi,
AP30 PID Limit Lo

Apply limits to the output of the controller.

AP32 PID Out Scale | Adjusts the volume of the controller output.
AP42 PID Unit Sel | Sets the unit of the control variable (available only on the LCD keypad).
Setting Function
0 | % Displays a percentage without a physical quantity given.
1 | Bar__| Various units of pressure can be selected.
2 | mBar
3 |Pa
4 | kPa
5 | Hz Displays the VFD output frequency or the motor rotation
6 | rpm | speed.
7 |V Displays in voltage/current/power/horsepower.
8 |1
9 [kw
10 | HP
1] °C Displays in Celsius or Fahrenheit.
12 | °F
AP43 PID Unit Gain, |Adjusts the size to fit the unit selected at AP41 PID Unit Sel.
AP44 PID Unit Scale

AP45 PID P2-Gain

The PID controller’s gain can be changed using the multi-function
(digital) terminal. When a digital input terminal (In.65~69) is set to 24 (P
Gain2), and when activated, the gain set in AP22 and AP23 will be

switched to the gain set in AP45.
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(AP25) PIDF gain
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P1-7 multi function terminal

setting :I-Term Clear

PID FEK Value

PID F/B configyration

ieldbus
el
sel
sel
ulse

Int485_]
Reserved

[PID control block diagram]

5.8.2 Pre-PID Operation

Pre-PID is a function that allows the VFD to run at a set frequency (AP34) for a set amount of time (AP36)
prior to normal Pl Control operation. There is also a Pre-PID exit value (AP35) that must be set. The VFD will
exit Pre-PID when the monitored feedback exceeds the Pre-PID Exit value. This must occur before the set
time.
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Pre-PID Operation Setting Details

Code
AP34 Pre-PID Freq

Set the frequency to run at prior to PID operation. Pre-PID operation
continues until the control variable (AP35, Pre-PID Exit) is exceeded or the
time (AP36, Pre-PID Delay).

AP35 Pre-PID Exit,
AP36 Pre-PID
Delay

When the actual feedback variable exceeds the value set at AP35, PID
control operation begins. It the time (AP36, Pre-PID Delay) expires and the
actual feedback variable is still less than the value set at AP35, a

“pre-PID Fail” fault will occur and the output will be blocked.

PID Reference Feedback-

Frequency

PID control ON

PID Referen
D eference

4
AP35 Pre-PID Exit

Output <+— AP34 Pre-PID freq

2 —
——

Area1— . Area 2
Normal operatiori PID operation

5.83 PID Operation Sleep Mode

During normal PID Control operation, if demand becomes minimal and VFD operation is not required, the
VFD can enter Sleep Mode. A sleep frequency can be set (AP38, PID Sleep Freq) along with a sleep delay time
(AP37, PID Sleep DT). If the operation continues at a frequency below the sleep frequency for the time set in
sleep delay time, the VFD will enter sleep mode. During sleep mode, the VFD continues to monitor the
feedback of the process variable. A Wake Up level (AP39, PID Wakeup Lev) can be set to resume normal PID
Control operation. An additional setting of Wake Up mode (AP40, WakeUp Mod) can be set to further define

the Wake Up Level.

PID Operation Sleep Mode Setting Details

Code Description

AP37 PID Sleep DT, | If an operating frequency lower than the value set in AP38 is maintained

AP38 PID Sleep Freq | for the time set at AP37, the operation stops and the VFD will enter sleep
mode.

AP39 PID WakeUp When in Sleep Mode, normal PID Control operation will resume when:

Lev, AP40 -> 0 (Below Level): the feedback variable is less than the value

AP40 PID WakeUp set in AP39, PID WakeUp Lev setting.

Mod APA40 -> 1 (Above Level): the feedback variable is higher than the value

setin AP39.
AP40 -> 2 (Beyond Level): the difference between the reference value
and the feedback variable is greater than the value set at AP39.

142
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PID Sleep Freq(AP38) PID WakeUp Lev
PID pred (AP39)
Feedback

frequih s,

FX

PID control ON

5.84 PID Switching (PID Openloop)

When one of the multi-function (digital) terminals (In.65~69) is set to 23 (PID Openloop) and is activated, PID
operation stops and is switched to general operation. When the terminal is de-activated, the PID operation

resumes.
Operation
mode PIDOn ; Normal Op. ; PIDOn |
PID Openloop _
Note

When the PID switch operation (switching from PID operation to general operation) enters the
multi-function input, [%] values are converted to [Hz] values. The normal PID output, PID OUT, is
unipolar, and is limited by AP29 (PID Limit Hi) and AP30 (PID Limit Lo). A calculation of 100.0% is
based on the dr.20 (Max Freq) parameter setting.
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5.9

Auto Tuning

890049-07-00

The motor parameters can be measured automatically and can be used for auto torque boost or sensorless
vector control.

Example - Auto-Tuning Based on 0.75kW, 230V, 60Hz, 4 Pole Motor

Code LCD Display Parameter Setting Range | Unit
Setting
dr 14 Motor capacity Motor 1 |075kwW 0-15 -
Capacity
bA n Motor pole Pole Number |4 2-48 -
number
12 Rated slip speed | Rated Slip 40 0-3000 pm
13 Rated motor Rated Curr 36 1.0-1000.0 A
current
14 Motor no-load Noload curr 1.6 0.5-1000.0 A
current
15 Motor rated Motor Volt 230 170-480 \
voltage
16 Motor efficiency | Efficiency 72 70-100 %
20 Auto tuning Auto Tuning |0 ‘ None - -
21 Stator resistance |Rs 26.00 Depends on the |
motor setting
22 Leakage Lsigma 1794 Depends on the | mH
inductance motor setting
23 Stator inductance |Ls 1544 Depends on the | mH
motor setting
24 Rotor time T 145 25-5000 ms
constant
Auto Tuning Default Parameter Setting
Motor Capacity Rated No-load Rated Slij tator Leakage
Current (A) Current (A) Frequency(Hz) tance(Q) Inductance (mH)
230V 04 |05 |24 14 333 6.70 269
075 |1 34 17 300 2600 17.94
15 |2 64 26 267 1170 929
22 3 86 33 233 0.840 6.63
37 |5 138 50 233 0500 448
55 |75 |210 71 1.50 0314 319
75 10 282 93 133 0.169 2844
11 15 400 124 1.00 0.120 1488
15 20 53.6 155 1.00 0.084 1.118
460V 04 |05 |14 08 333 140 80.8
075 |1 20 10 3.00 781 539
15 |2 37 15 267 352 279
144
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Motor Capacity Rated No-load Rated Slij Leakage
Current (A) Current (A) Frequency(Hz) nce(Q) Inductance (mH)
22 |3 50 19 233 19.95
37 |5 80 29 233 1345
55 75 121 41 1.50 962
75 10 163 54 133 853
1 15 232 72 1.00 448
15 20 310 90 1.00 338
185 |25 380 11.0 1.00 2457
22 30 445 125 1.00 2.844

Auto Tuning Parameter Setting Details

Code

Select one of the auto tuning options and then press the [ENT] key to
run the auto tuning.

Setting Function

0 | None Auto tuning function is not enabled. Also, if you select
one of the auto tuning options and run it, the
parameter value will revert back to “0” when the auto
tuning is complete.
All (rotating | Measures all motor parameters, including stator
type) resistance (Rs), stator inductance (Lsigma), no-load
current (Noload Curr), rotor time constant (Tr), etc.,
while the motor is rotating. As the motor is rotating
while the parameters are being measured, if the load
is connected to the motor spindle, the parameters
may not be measured accurately. For accurate
measurements, remove the load attached to the
bA.20 Auto motor spindle.
Tuning However, note that the rotor time constant (Tr) must
be d in a stopped position.
All (static Measures all parameters while the motor is in the
type) stopped position. Measures stator resistance (Rs),
stator inductance (Lsigma), no-load current (Noload
Curr), rotor time constant (Tr), etc,, while the motor is
in the stopped position. As the motor is not rotating
while the parameters are measured, the
measurements are not affected when the load is
connected to the motor spindle. However, when
measuring parameters, do not rotate the motor
spindle on the load side.
3 | Rs+Lsigma | Measures parameters while the motor is rotating. The

~

(rotating measured motor parameters are used for auto torque
type) boost or sensorless vector control.
6 | Tr(static Measures the rotor time constant (Tr) with the motor
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Description
type) in the stopped position and Control Mode (dr.09) is
set to IM Sensorless.

bA.14 Noload Displays motor parameters measured by auto tuning. For parameters
Curr, bA21Rs— | that are not included in the auto tuning measurement list, the default
bA.24 Tr setting will be displayed.

® Caution

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

« Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
volage and efficiency on the motor’s rating plate and enter the data. The default parameter
setting is used for values that are not entered.

When measuring all parameters after selecting 2 ( All - static type) at bA20: compared with
rotation type auto tuning where parameters are measured while the motor is rotating,
parameter values measured with static auto tuning may be less accurate. Inaccuracy of the
measured parameters may degrade the performance of sensorless operation. Therefore, run
static type auto tuning by selecting 2 (All) only 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).
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5.10 Sensorless Vector Control

Sensorless vector control provides a more accurate estimation of the motor rotation speed compared to V/F
control. When auto tuning is completed, the VFD calculates motor speed and does not require the rotating
speed feedback from the motor. Sensorless vector control can also generate greater torque at a lower level of
current.

Code LCD Display Parameter Setting
dr 09 Control mode Control Mode |4 |IM Sensorless |- -
14 Motor capacity Motor Depends on the |0-15 -
Capacity motor capacity
18 Base frequency Base Freq 60 30-400 Hz
In 11 Motor pole number | Pole Number |4 2-48 -
12 Rated slip speed Rated Slip Depends on the  |0-3000 Hz
motor capacity
13 Rated motor current | Rated Curr Depends on the | 1-1000 A
motor capacity
14 Motor no-load current | Noload curr | Depends on the | 0.5-1000 A
motor capacity
15 |Rated motor voltage | Motor VoIt |230/380/440/460 | 170-480 \%
16 Motor efficiency Efficiency Depends on the  |70-100 %
motor capacity
20 Auto tuning Auto Tuning |1 ‘ All - -
Cn 09 Pre-Excite time PreExTime 10 0.0-60.0 s
10 Pre-Excite amount Flux Force 100.0 100.0-3000 |%
20 |Sensorless second SL2G View Sel |1 |Yes 0-1 -
gain display setting
21 Sensorless speed ASR-SLP Depends on the  |0-5000 %
controller proportional | Gain1 motor capacity
gainl
22 Sensorless speed ASR-SL | Depends on the | 10-9999 ms
controller integral gain | Gain1 motor capacity
1
23* |Sensorless speed ASR-SLP Depends on the | 1-1000 %
controller proportional | Gain2 motor capacity
gain 2
24*  |Sensorless speed ASR-SLI Depends on the | 1-1000 %
controller integral gain | Gain2 motor capacity
2
26* | Flux estimator Flux P Gain Depends onthe  |10-200 %
proportional gain motor capacity
27* | Flux estimator integral | Flux | Gain Depends on the | 10-200 %
gain motor capacity
28 | Speed estimator S-Est P Gain1 |Depends onthe |0-32767 -
proportional gain motor capacity
29* | Speed estimator S-Est1Gain1 | Depends on the | 100-1000 -
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Group Code Name LCD Display Parameter Setting  Setting Uni
Range

integral gain1 motor capacity

30*  |Speed estimator S-Est1Gain2 |Dependsonthe |100-10000 |-
integral gain2 motor capacity

31*  |Sensorless current ACRSLP Gain |75 10-1000 -
controller proportional
gain

32¢ |Sensorless current ACRSLIGain |120 10-1000 -
controller integral gain

52 Torque controller Torque Out |0 0-2000 ms
output filter LPF

53 Torque limit setting Torquelmt |0 |Keypad-1 0-12 -

Src

54 Forward direction FWD +Trq Lmt | 180.0 0.0-200.0 %
retrograde torque limit

55 Forward direction FWD -Trq Lmt |180.0 0.0-200.0 %
regenerative torque
limit

56 Reverse direction REV +Trq Lmt |180.0 0.0-200.0 %
retrograde torque limit

57 Reverse direction REV -Trq Lmt | 180.0 0.0-200.0 %
regenerative torque
limit

85*  |Flux estimator Flux P Gain1 {370 100-700 -
proportional gain 1

86* | Flux estimator FluxP Gain2 |0 0-100 -
proportional gain 2

87+ |Flux estimator Flux P Gain3 | 100 0-500 -
proportional gain 3

88* | Flux estimator integral | Flux | Gain1 50 0-200 -
gain 1

89* |Flux estimator integral |Flux | Gain2 |50 0-200 -
gain2

90*  |Flux estimator integral |Flux|1Gain3 |50 0-200 -
gain 3

91* | Sensorless voltage SL Volt 30 0-60 -
compensation 1 Comp1

92* |Sensorless voltage SL Volt 20 0-60 -
compensation 2 Comp2

93* |Sensorless voltage SLVolt 20 0-60 -
compensation 3 Comp3

94* | Sensorless field SLFW Freq 95.0 80.0-1100 |%
weakening start
frequency

95* |Sensorless gain SLFc Freq 200 0.00-8.00 Hz
switching frequency
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*Cn.23-32 and Cn.85-95 can be displayed only when Cn.20 is set to 1 (Yes).

© Caution

For high-performance operation, the parameters of the motor connected to the VFD output
must be measured. Use auto tuning (bA.20 Auto Tuning) to measure the parameters before you
run sensorless vector operation. To run high-performance sensorless vector control, the VFD and
the motor must have the same capacity. If the motor capacity is smaller than the VFD 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
VFD output.

5.10.1 Sensorless Vector Control Operation Setting

To run sensorless vector control operation, set dr.09 (Control Mode) to 4 (IM sensorless), select the capacity of
the motor at dr.14 (Motor Capacity), and enter the nameplate information of the motor in the below
parameters.

Code Input (Motor Rating Plate Inform:
drv.18 Base Freq Base frequency

bA.11 Pole Number | Motor pole number

bA.12 Rated Slip Rated slip

bA.13 Rated Curr | Rated current

bA.15 Motor Volt | Motor rated voltage

bA.16 Efficiency Efficiency (when no information is on the rating plate, default values are
used.)

After setting the above, set bA.20 (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 VFD, excitation current flowing in the
stator creates the magnetic flux required to operate the motor.
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Sensorless Vector Control Operation Setting Details

Code

Cn.20 SL2 G View Sel Function

Does not display sensorless (Il) vector control gain code.
Allows the user to set various gains applied when the
motor rotates faster than medium speed (approx. 1/2 of
the base frequency) through sensorless (Il) vector
control.

Codes available when setting to 1 (Yes): Cn.23 ASR-SL P Gain2/Cn.24
ASR-SL | Gain2/Cn.26 Flux P Gain/Cn.27 Flux | Gain Gain3/Cn.28 S-Est P
Gain1/Cn29 S-Est | Gain1/Cn.30 S-Est | Gain1/Cn.31 ACR SL P
Gain/Cn.32 ACR SL | Gain

Cn.09 PreExTime Sets pre-excitation time. Pre-excitation is used at the start of the
operation to perform excitation up to the motor’s rated flux.

Cn.10 Flux Force Allows for the reduction of the pre-excitation time. The motor flux
increases up to the rated flux with the time constant as shown in the
following figure. To reduce the time taken to reach the rated flux, a
higher motor flux base value than the rated flux must be provided.
When the magnetic flux reaches the rated flux, the provided motor flux
base value is reduced.

|
flux
[

Cn.10 Flux Force

Excitation current ! %

Cn.09 PreExTime

Run cmd

Cn.11 Hold Time Sets the zero-speed control time (hold time) after deceleration in the
stopped position. The output is blocked after the Hold Time.

Hold time at stop cmd
J ;
Output voltage :

Frequency
Run cmd | |

Cn.21 ASR-SL P Gain1, | Changes the speed PI controller gain during sensorless vector control.
Cn.22 ASR-SL | Gain1 | For a Pl speed controller, P gain is a proportional gain for the speed
deviation. If speed deviation becomes higher than the torque the output
command increases accordingly. As the value increases, the faster the
speed deviation decreases. The speed controller | gain is the integral
gain for speed deviation. It is the time taken for the gain to reach the
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Code Description

rated torque output command while a constant speed deviation
continues. The lower the value becomes, the faster the speed deviation
decreases.

Cn.23 ASR-SL P Gain2,
Cn.24 ASR-SL | Gain2

Appears only when 1 (Yes) is selected for Cn.20 (SL2 G view Sel). The
speed controller gain can be increased to more than the medium speed
for sensorless vector control. Cn.23 ASR-SL P Gain2 is set as a
percentage of the low speed gain Cn.21 ASR-SL P Gain1 - if P Gain 2 is
less than 100.0%, the responsiveness decreases. For example, if Cn.21
ASR-SL P Gain1 is 50.0% and Cn.23 ASR-SL P Gain2 is 50.0%, the actual
middle speed or faster speed controller P gain is 25.0%.

Cn.24 ASR-SL | Gain2 is also set as a percentage of the Cn.22 ASR-SL |
Gain1. For | gain, the smaller the | gain 2 becomes, the slower the
response time becomes. For example, if Cn.22 ASR-SL | Gain is 100ms
and Cn.24 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 time.

Cn.26 Flux P Gain,
Cn.27 Flux | Gain,
Cn.85-87 Flux P
Gain13,

Cn.88-90 Flux | Gain1-
3

Sensorless vector control requires the rotor flux estimator. For the
adjustment of flux estimator gain, refer to 5.10.2 Sensorless Vector
Control Operation Guide to on page 152.

Cn.28 S-Est P Gain',
Cn.29 S-Est | Gain1,

Cn.30 S-Est | Gain2

Cn.31 ACR SL P Gain,
Cn.32 ACR SL | Gain

Cn.53 Torque Lmt Src

Speed estimator gain for sensorless vector control can be adjusted. To
adjust speed estimator gain, refer 5.10.2_Sensorless Vector Control
Operation Guide to on page 152.

Adijusts the P and | gains of the sensorless current controller. For the
adjustment of sensorless current controller gain, refer to 5.10.2_
Sensorless Vector Control Operation Guide to on page 1.

Select a source for torque limit setting. Either keypad, analog inputs (V1,
V2 or 12), communications or pulsed input. When setting torque limit,
adjust the torque amount by limiting the speed controller output. Set
the retrograde and regenerative limits for forward and reverse

operation.

Setting Function

0 KeyPad-1 Sets the torque limit with the 7-Segment

1 KeyPad-2 display.

2 \il Sets the torque limit with the analog input

4 V2 terminal of the terminal block.

5 12

6 Int 485 Sets the torque limit with the communication
terminal of the terminal block.

8 FieldBus Sets the torque limit with the FieldBus
communication option.

9 UserSeqLink | This enters the torque reference by linking
the common area with the user sequence
output.
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Sets the torque limit with the pulse input of
the terminal block.

The torque limit can be set up to 200% of the rated motor torque.

Cn.54 FWD +Trq Lmt | Sets the torque limit for forward retrograde (motoring) operation.

Cn.55 FWD ~Trq Lmt__ | Sets the torque limit for forward regenerative operation.

Cn.56 REV +Trg Lmt | Sets the torque limit for reverse regenerative operation.

Cn.57 REV —Trg Lmt | Sets the torque limit for reverse retrograde (motoring) operation.

In.02 Torque at 100% | When using an analog input as the Torque Limit source (Cn.53), sets the
torque limit percentage at the maximum analog input. For example, if
V1is used as the torque limit source and In.02 is set to 200%, the torque
limit is 200% at 10 V. However, when the VI terminal is set up with the
factory default setting and the torque limit setup uses a method other
than the 7-Segment display, check the parameter settings in the monitor
mode. In the Config Mode CNF.21-23 (only displayed when using LCD
keypad), select 21(Torque limit).

Cn91-93 Adjust output voltage compensation values for sensorless vector

SL Volt Comp1-3 control. For output voltage compensation, refer to 5.10.2_Sensorless
Vector Control Operation Guide to on page 152.

Cn.52 Torque Out LPF | Sets the time constant for torque command by setting the torque
controller output filter.

® 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.

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.

5.10.2 Sensorless Vector Control Operation Guide

\ Function code Troubleshooting
bA24 T Set the value of Cn. 90 to be more than 3 times the value of
; . bA.24 or increase the value of Cn.10 by increments of 50%.
Cn.09 PreExTime o .
. If the value of Cn.10 is high, an overcurrent trip at start can
The amount of starting Cn.10 Flux Force n thi duce the value of Cn.31 by decr ts
torque is insufficient. Cn31 ACRSLP Gain | OCCUr In this case, recuce the value n.31by decrement
Cnsas7TgLmt 1210
Cn93 SLVolt Comp3 :r;c{:ase the value of Trg Lmt (Cn.54-57) by increments of
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Problem

\ Function code

Troubleshooting

Increase the value of Cn.93 by increments of 5.

The output frequency is
higher than the base
frequency during no-load
operation at low speed
(10Hz or lower).

Cn.91 SL Volt Comp1

Decrease the value of Cn.91 by decrements of 5.

If the motor hunts at low speed, increase the value of Cn.22
by increments of 50m/s, and if hunting does not occur,

The motor hunts or the Cn.04 Carrier Freq increase the value of Cn.21 to find the optimal operating

amount of torque is not Cn.21 ASR-SLP condition.

sufficient while the load is | Gain1 If the amount of torque is insufficient, increase the value of

increasing at low speed Cn.22 ASR-SL | Gain1 | Cn.93 by increments of 5.

(10Hz or lower). Cn.93 SL Volt Comp3 | If the motor hunts or the amount of torque is insufficient in
the 5-10Hz range, decrease the value of Cn.04 by
increments of 1kHz (if Cn.04 is set to exceed 3kHz).

The motor hunts or

overcurrent trip occurs in - |Cn.92 SL Volt Comp2 | Increase the value of Cn.92-93 by increments of 5 at the

regenerative load at low  |Cn.93 SL Volt Comp3 |same time.

speed (10 Hz or lower).

Over voltage trip occurs
due to sudden
acceleration/deceleration
or sudden load fluctuation
(with no brake resistor
installed) at mid speed
(30Hz or higher).

Cn.24 ASR-SL | Gain2

Decrease the value of Cn.2 by decrements of 5%.

Over current trip occurs

Decrease the value of Cn.54-57 by decrements of 10% (if

due to sudden load Cn.54-57 Trq Lmt. the parameter setting is 150% or higher).
fluctuation at high speed | Cn.94 SLFW Freq Increase/decrease the value of Cn.94 by
(50 Hz or higher). increments/decrements of 5% (set below 100%).

The motor hunts when the
load increases from the
base frequency or higher.

Cn.22 ASR-SL | Gain1
Cn.23 ASR-SL | Gain2

Increase the value of Cn.22 by increments of 50m/s or
decrease the value of Cn.24 by decrements of 5%.

The motor hunts as the
load increases.

Cn.28 S-Est P Gain1
Cn.29 S-Est | Gain1

At low speed (10Hz or lower), increase the value of Cn.29 by
increments of 5.

At mid speed (30 Hz or higher), increase the value of Cn.28
by increments of 500. If the parameter setting is too
extreme, over current trip may occur at low speed.

The motor speed level
decreases.

bA.20 Auto Tuning

Select 6. Tr (static type) from bA. 24 and run bA.24 Rotor
time constant tuning.

*Hunting: Symptom of irregular vibration of the equipment.
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5.11 Sensorless Vector Control for PM (Permanent-Magnet)
Synchronous Motors

Sensorless vector control is an operation that carries out vector control without rotation speed feedback from
the motor but, instead, with an estimation of the motor rotation speed calculated by the VFD.

Group Code Name LCD Display Parameter Setti \ Setting Range U
09 | Control mode Control Mode |6 |PM Sensorless - -
14 | Motor capacity Motor Capacity | 2ePends on the 015 .

motor capacity
dr 18 | Base frequency Base Freq Depends on .the M 30-180 Hz
motor capacity
20 |Maximum frequency | Max Freq Depends on the PM 40-180 Hz
motor capacity
11| Motor pole number | Pole Number |4 2-48 -
13 |Rated motor current |Rated Curr Depends on the 1-1000 A
motor capacity
15 | Motor-rated voltage |Rated Volt 230/380/440/460 170-480 \
- - Depends on the
16 | Motor efficiency Efficiency motor capacity 64-100 %
19 |AC Input voltage AC Input Volt | 240/480 170-480
bA ["20 | Auto tuning Auto Tuning |7 All (PM) R
3o |Q@dsinductance g oy scale {100% 50-150 | %
scale
Auto tuning level for o, o
34 Ldand Lq Ld,Lq Tune Lev |33.3% 20.0-500 %
Auto tuning
35 |frequency for Ld and |Ld,Lq Tune Hz |100.0% 80.0-150.0 %
PM speed controller .
12 P gain 1 ASRP Gain1 |100 0-5000 -
PM speed controller .
13 1 gain 1 ASR | Gain 1 150 0-5000 -
PM speed controller .
15 Pgain2 ASRP Gain2 |100 0-5000 -
16 | PMspeed controller |,z Gaina 150 0-9999 -
I gain 2
3 PM D-axis ba.ck-EMF PM EdGain 1000 0-3000 %
estimated gain (%) | Perc
Cn -axi - i
34 PM Q-axis ba.ck EMF | PM EqGain 1000 0-3000 %
estimated gain (%) | Perc
35 Inlqal pf)le position | PD Repeat 2 0-10 ~
estimation retry Num
36 |Initalpole position | o e tenval |20 1-100 ms
estimation interval
Initial pole position
37 | estimation pulse Pulse Curr% |15 10-100 %
current (%)
38 |Initial pole position | Pulse Volt % 500 100-4000 -
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Group Code Name LCD Display Parameter Setting ‘ Setting Range U

estimation pulse
voltage (%)

39 PM dead-time range | PMdeadBand 1000 50.0-2000 %
(%) Per

40 PM dead-time PMdeadVolt 1000 500-2000 %
voltage (%) Per

41 |PMspeed estimator | e o | 100 032000 | -
proportional gain

4o |PMspeedestimator |00 ok |10 0-32000 .
integral gain

23 PM spe.ed enlmator PM SpdEst Kp 300 0-32000 _
proportional gain2 |2

44 |PMspeedestimator | o o 4p i yia |30 0-32000 -
integral gain 2
Speed estimator

45 |feedforward high ~ |PM FluxFF % | 300 0-1000 %
speed range (%)

46 Inital pole position Init Angle Sel | 1: Angle Detect 0-2 0-2
estimation type

s ;:i:e"' controller? | s cRpGain  |1200 o-10000 | -

49 | Currenteontrollerl g Gain | 120 o-10000 | -
galn

50 ‘\i/r‘;'i‘tage controller 1y con HR 10.0% 0-1000 %

51 | Voltage controller !y, -y 10.0% 0-20000 %
gain
Torque controller

52 output filter Torque Out LPF |0 0-2000 msec

53 | Torque limit source | Torque Lmt Src |0 Keypad-1 0-12

54 m’f reverse oraUe | f +Tiq Lmt | 1800 002000 | %

55 |PWDregenedtve ey g ime | 1800 002000 | %
torque limit

56 |REVregenerative ey g imt |1800 00-2000 | %
torque limit

57 ‘?ri\i/treverse toraue I Rev TrgLmt [1800 00-2000 | %

O Caution

For high-performance operation, the parameter values of the motor connected to the VFD output must be
estimated. Configure the motor-related Basic function group parameters by entering the motor specification
values on the rating plate. Then, perform auto tuning by setting bA. 20 (Auto Tuning) to 7 [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 VFD and the motor must have the
same capacity. The VFD control may be inaccurate if the motor capacity and the VFD capacity do not match.
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In sensorless vector control mode, do not connect multiple motors to the VFD output.

5.11.1 Detecting the Initial Pole Position

Initial pole position detection is a process to match the rotor position calculated by the VFD 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.

At Cn. 46 (InitAngle Sel), select the type of initial pole position detection.

When Cn. 46 is set to 0 (None), the motor is operated according to the pole position estimated by the VFD's
sensorless control algorithm, instead of actually detecting the physical position of the rotor pole.

When Cn. 46 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 Cn. 46 is set to 2 (Alignment), the VFD forcefully align the rotor position by supplying DC current for a
certain period of time.

Group Code Name LCD display Setting Setting range U
Pole position detection PD Repeat
3 retry count Num 010
36 |Fole Postondeeclon | pyce ntenal |20 =100 | Ms
37 Pole position detection pulse Cur% |15 10-100 %
n pulse current (%)
3 |Polepositiondetection 1o o (500 1004000 | -
pulse voltage (%)
0 |[None
Pole position detection . Angle
46 type Init Angle Sel |1 Detect 0-2
2_| Alignment

5.11.2 Sensorless Vector Control Mode Settings for PM Synchronous Motors

To operate a PM synchronous motor in sensorless vector control mode, set dr.09 (Control Mode) to 6 (PM
Sensorless), select the motor capacity at dr.14 (Motor Capacity), and enter the appropriate codes in the Basic
(bA) group with the motor specification values found on the motor’s rating 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.

e Input Values (Motor’s Rating Plate Information)

dr.18 Base Freq Base frequency
dr.20 Max Freq Maximum frequency
bA.11 Pole Number Motor pole number
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Code Input Values (Motor’s Rating Plate Information)
bA.13 Rated Curr Rated current
bA.15 Rated Volt Rate voltage
bA.16 Efficiency Efficiency
bA.19 AC Input Volt Input power voltage

After entering the codes, set bA.20 (Auto tuning) to 7 [All(PM)] and perform a static auto tuning operation.
When auto tuning is complete, the bA.21 (Rs), bA.28 Ld (PM), bA. 29 Lq (PM), and bA. 30 (PM Flux Ref)
parameters are automatically measured and saved.

Sensorless Vector Control Operation Setting Details

Code Description
Sets the PWM interrupter cycle and sampling frequency cycle for a PM
Cn.4 Carrier Freq synchronous motor operation in sensorless vector control mode. The default

carrier frequency is set at 5 kHz, and the setting range is 2-10 kHz.

Sets the zero-speed control time (hold time) in the stopped position. The
output is blocked after zero-speed operation for a set period when the motor
decelerates and is stopped by a stop command.

Hold time at stop cmd

—
Output voltage  —

Cn.11 Hold Time

Frequency
Run cmd |

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
Cn.12 ASR P Gain1, . . .
Cn13 ASR | Gain1 time taken for the gain to reach the rated torque output command while
- ;A constant speed deviation continues. The lower the value becomes, the faster
@b RPE R the speed deviation will decrease.
Cn.16 ASR | Gain2 P -

As the motor inertia varies by motor, the gain values should be changed
according to the motor speeds. Cn.12 and Cn. 13 set the low speed P/I
controller gain values, while Cn.15 and Cn.16 set the high speed P/I controller
gain values, so that an appropriate gain value can be used for different motor
speeds.

Cn.33 PM EdGain Perc, | To ensure that the back-EMF with rotor position information can be

Cn.34 PM EqGain Perc | appropriately estimated during a PM synchronous motor operation in
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Description
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.

Cn.41 PM SpdEst Kp,

Set these parameters to change the speed estimator gain during a PM
synchronous motor operation in sensorless vector control mode.
If fault trips occur or excessive oscillation is observed at low speeds, decrease

G the value at Cn.41 in 10% decrements until the motor operates stably.
Cn43 PM SpdEst Kp2 - ! > un
Cnd4 PM SodEst Ki2 If ripples occur during normal operation, increase the value at Cn. 42.
5 pdEst Ki The values at Cn.43 and Cn.44 are used for low speed operations in 230 V
motors.
Sets the output compensation values during a PM synchronous motor
operation in sensorless vector control mode.
Cn.39 PMdeadBand Per | If the motor fails to operate at low speeds at or below 5% of the rated motor

Cn.40PMdeadVolt Per

speed, increase the values set at Cn.39 and Cn.40 by 10% increments. Decrease
the values in 10% decrements if a clanking noise occurs at motor startup and
motor stop.

Cn.45 PM Flux FF %

Cn.48 ACR P-Gain
Cn49 ACR I-Gain

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 Cn.45 in 10% increments to suppress motor oscillation
under load. A fault trip may occur if this value is set too high.

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 trip may
occur due to interference if you set the gain values too high.

Cn.53 Torque Lmt Src

Select a source for torque limit input: Keypad, terminal block analog input (V1
and 12), or input via network communication.

The torque limit value is used to adjust the torque reference size by limiting
the speed controller output. The reverse and regenerative torque limits may be
set for operations in the forward or reverse direction.

Setting Function
0 | KeyPad-1 Sets the torque limit via the
1 | KeyPad-2 7-Segment display.
2 |v1 Sets the torque limit via the
4 | V2 analog input terminals of the
5 12 terminal block.
Sets the torque limit via the
6 | Int485 communication terminal of
the terminal block.
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ption

Sets the torque limit with the
FieldBus FieldBus communication
option.

Sets the torque limit with a
user sequence output. The
UserSeqLink torque reference is received
via the common area
addresses.

©

©

Sets the torque limit with the
12 | Pulse pulse input of the terminal
block.

The torque limit can be set up to 200% of the rated motor torque.

Cn.54 FWD +Trq Lmt

Sets the reverse torque limit for forward operation.

Cn.55 FWD —Trq Lmt

Sets the regenerative torque limit for forward operation.

Cn.56 REV +Trq Lmt

Sets the regenerative torque limit for reverse operation.

Cn.57 REV ~Trq Lmt

Sets the reverse torque limit for reverse operation.

Sets the maximum torque. For example, if In.02 is set to 200% and an input
voltage (V1) is used, the torque limit will be 200% when 10 V is entered.
However, when the V1 terminal is set to the factory default setting and the

In.02 Torque at 100% | torque limit input source is any device other than the keypad, check the
parameter settings in Monitor mode. Set CnF.21-23 (only displayed when an
LCD keypad is used) to 21 (Torque limit).
Sets the time constant for torque command by setting the torque controller
Cn.52 Torque Out LPF output filter.
@ Caution

Adjust the controller gain according to the load's characteristics. However, the motor can
overheat or the system can become unstable depending on the controller gain settings.

Note

Speed controller gain can improve the speed control waveform while monitoring the changes in
speed. If the speed deviation does not decrease fast enough, increase the speed controller P
gain or decrease | gain (time in ms). However, if the P gain value is increased too much or the |
gain value is decreased too much, severe vibrations may occur. If oscillation occurs in the speed
waveform, try to increase the | gain (ms) or reduce the P gain to adjust the waveform.
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5.11.3 Guidelines for ing a PM Synct Motor in Sensorless Vector Control
Mode
Problem (G T Troubleshooting
code
E:gg ?r%z;gglann d If an overcurrent trip occurs at startup, try
Starting torque is insufficient Pe; decreasing the value at Cn.48 in 10% decrements.
Cnd0 PMdeadVolt ;I:zr:;‘ree:tssmg the value at Cn.39 or Cn.40 in 10%
Per )
The motor hunts when starting up. 52;40 PMdeadVolt Lrey;:;r::zng the value at Cn.40 in 10%
T2 0 D D T Cn.40 PMdeadVolt | Try increasing the value at Cn.40 in 10%
load at low speed (10Hz or lower), P .
"OCT" . er increments.
oran "OCT" fault trip occurs.
If the motor hunts at low speeds, try increasing
the value at Cn.13 in 50 msec increments. If the
The motor hunts* or the torque is motor does not hunt, try increasing the value at
k Cn.04 Carrier Freq Cn.12 in 10% increments until the motor runs in

not sufficient while the load is
increasing at low speed (10Hz or
lower).

Cn.12 ASRP Gain 1
Cn.13 ASR I Gain 1

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 Cn.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.

Cn.12 ASR P Gain 1
Cn.13 ASR | Gain 1

Cn.15 ASR P Gain 2
Cn.16 ASR | Gain 2

Try decreasing the speed controller gains at Cn.
12-16 in 30% decrements.

The value at bA.30 (PM Flux Ref)
becomes “0" after performing an
auto tuning operation by setting
bA. 20 to 7 [All (PM)].

bA.11 Pole Number
bA.15 Rated Volt
dr.18 Base Freq

Refer to the motor's rating plate and set the pole
number at bA.11 (Pole Number), or enter a
calculated pole number: Pole Number = (120 x
BaseFreq/BaseRPM)

Refer to the motor’s rating plate and set the rated
voltage and base frequency at bA-15 (Rated Volt)
and dr.18 (Base Freq), and then run auto tuning
again by setting bA-20 (Auto Tuning) to 7 [All
(PM)].

Faults occur after a static auto
tuning.

bA21Rs

bA28 Ld (PM)
bA29 Lq (PM)
bA30 PM Flux Ref

Motor operation may fail if a static PM auto
tuning result is not accurate. Refer to the motor’s
rating plate and set the motor-related parameters
again.

"OVT" occurs due to abrupt
acceleration, deceleration, or
massive load change while the
motor is operated at mid-speed
(above 30Hz).

Cn.16 ASR | Gain 2

Try decreasing the value at Cn.16 in 5%
decrements.

Speed variation occurs during an

Cn.45 PM Flux FF %

If the motor is operated at the rated speed, try
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Problem

operation at rated motor speed, or
during an overloaded high speed
operation.

Relevant function
[
Cn.50V Con HR
Cn.51V Con Ki

Learning Advanced Features

Troubleshooting

decreasing the value at Cn.50 in 5% increments.
If the motor response is slow, try increasing the
value at Cn.51 in 5% increments (or, try increasing
the value at Cn.45 in 100% increments).

“OC1" fault trip or jerking occurs
during a high speed operation.

Cn41 PM SpdEst Kp
Cn.42 PM SpdEst Ki

Try increasing the value at Cn. 41 in increments of
10 and the value at Cn.42 in increments of 1.

Note that a fault trip may occur if the values at
Cn. 41 and Cn.42 are set too high.

Jerking occurs during a low speed
operation.

Cn.13 ASR | Gain 1

Try increasing the value at Cn.13 (low speed range
speed controller | gain) to eliminate jerking.

A "clanking” noise is heard at the

Cn.12 ASR P Gain 1
Cn.13 ASR | Gain 1

Try increasing the values at Cn.12 and Cn.13 in

beginning of startup or during 10% increments, or try decreasing the value at
5 .40 PM Vol .
deceleration. g; 0 PMdeadvolt Cn40in 10% decrements.
- - —

T R e o Try increasing the value at Cn.50 in 1% increments

o if the motor cannot reach the speed reference.
reference when it is operated at or | Cn.50 V Con HR Try increasing the value at Cn51 in 10%
above the rated speed, or when the |Cn.51V ConKi i 9 )

acceleration is not responsive.

increments if the motor acceleration is not
responsive.

“OC1” trip occurs after an abrupt
regenerative load (over 100%).

Cn.12 ASR P Gain 1
Cn.13 ASR | Gain 1

Try decreasing the values at Cn.12 and Cn.13 in
10% decrements.

The motor jerks during acceleration.

Cn.42 PM SpdEst Ki

Try increasing the speed estimator proportional
gain at Cn.42 in increments of 5.

A massive current rises when the
motor is stopped during a 20:1
speed startup.

Cn.13 ASR | Gain 1

Try increasing the value at Cn. 13 in 10%
increments.

An oscillation occurs when an
abrupt load is applied to the motor
during a low speed operation.

Cn.41 PM SpdEst Kp
Cn.42 PM SpdEst Ki

Try increasing the values at Cn. 41 and Cn.42 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.

Cn.69 SS Pulse Curr

Try decreasing the value at Cn.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.

Cn.78 KEB Start Lev
Cn.79 KEB Stop Lev
Cn.80 KEB P Gain
Cn.81 KEB | Gain

Try increasing the values at Cn.78 and Cn.79 in 5%
increments, or try doubling the gain values at
Cn.80and Cn. 81.

1. When the motor is overloaded,
the maximum torque limit current is
supplied to the motor at startup,

bA.29 Lq (PM)

This happens when the Lq parameter value is
decreasing due to certain causes, such as self-
saturation.
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Problem

and the motor fails to operate due
to an VFD overload fault trip.

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
[

890049-07-00

Troubleshooting

Try increasing the value (100%) at bA.32 in 5%
increments.

A fault trip occurs when the motor

tries to start up or accelerate from a

free run at certain speed range.

Cn.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 Cn.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.

Cn.13 ASR I Gain 1
Cn.40 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 Cn.31 and Cn.40 in

10% decrements.
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5.12

Kinetic Energy Buffering Operation

Learning Advanced Features

When the input power is disconnected, the VFD’s DC link 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 VFD uses regenerative energy from the motor during the power outage to maintain the
DC link voltage. This extends the time for a low voltage trip to occur. For the KEB feature to operate properly,
parameter bA.19 (input voltage) must be set correctly.

Group Code  Name LCD Display  Parameter Set T Unit
0 |None
Kinetic energy buffering " R
7| eetion KEBSelect |1 |KEB-1 0~2
2 |KeB-2
7g | Kineticenergy buffering |y o 6y | 1250 1100~2000 (%
start level
79 | Kinetic energy buffering |y cq o1 (1300 Cn-78~2100|%
cn stop level
80 Energy buffering P gain | KEB P Gain | 1000 0-20000
81 Energy buffering KEBIGain |500 1~20000
I gain
82 Energy buffering KEB Slip Gain |300 0~20000%
Slip gain
g3 |Eneraybuffering KEB Acc Time | 100 0,0~6000(s) |-
acceleration time
Pn terminal function N KEB-1
In 65 ~69 setting Pn Define 52 Select -

Kinetic Energy Buffering Operation Setting Details

Code

Cn.77 KEB Select

Select the kinetic energy buffering operation when the input power is
disconnected. If KEB-1 or KEB-2 is selected, it controls the VFD's
output frequency and charges the DC link with regenerative energy
from the motor. KEB-1 operation will allow the VFD to resume
operation after power is restored. KEB-2 operation will decelerate the
motor to a safe stop.
KEB-1 can be activated with a digital input. Set Px terminal (In.65~69)

to 52 (KEB-1 Select), and activate the terminal block upon power loss

to run the KEB-1 operation. If KEB-1 Select is selected via the terminal,
KEB-1 or KEB-2 cannot be set in Cn.77.

Setting Function

0 | None | General deceleration is carried out until a low voltage trip
occurs.

KEB-1 | When the input power is blocked, VFD operation charges
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Code Des:
the DC link with regenerated energy. When the input
power is restored, the VFD changes to normal operation
from the KEB-1 energy buffering operation. The
acceleration time set in Cn.83 (KEB Acc Time) is applied
when restoring to normal operation.

2 | KEB-2 | When the input power is blocked, VFD operation charges
the DC link with regenerated energy. When the input
power is restored, it changes from the KEB-2 energy
buffering operation to the deceleration stop operation.
The decel time set in the dEC parameter of the
operations group is applied during the deceleration stop
operation.

[KEB-1]
—_ o
OClinkvoltage
Starting
Output requency frequency
Ke8 control et o operation
2)
[KEB-2]
— o
DClnkvotage
Output equency.
KEBcontol  Deceleraton stop
OV
Cn78 KEB Start Ley, Sets the start and stop points of the kinetic energy .buffenng operation.
Cn79 KEB Stop L The set values must be based on the low voltage trip level as 100% and
} OP eV fihe stop level (Cn. 79) must be set higher than the start level (Cn.78).
The controller P Gain is for maintaining the voltage of the DC power
Cn.80 KEB P Gain section during the kinetic energy buffering operation. Change the setting

value when a low voltage trip occurs right after a power failure.

Cn.81KEB | Gain

The controller | Gain is for maintaining the voltage of the DC power
section during the kinetic energy buffering operation. Sets the gain value
to maintain the frequency during the kinetic energy buffering operation
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Code

Learning Advanced Features

until the VFD stops.

Cn.82 KEB Slip Gain

The slip gain is for preventing a low voltage trip due to load when the
kinetic energy buffering operation start from blackout.

Cn.83 KEB Acc Time

When power is restored, sets the acceleration time of the operating
frequency when the VFD returns to normal operation from KEB mode.

® 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. Motors may
vibrate during kinetic energy buffering operation for some loads except variable torque load (for
example, fan or pump loads).
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5.13 Torque Control

The torque control function controls the motor to maintain the preset torque value. The motor rotation speed
is constant when the output torque and load torque are balanced. Therefore, the motor rotation speed is
decided by the load when controlling the torque.

When the motor output torque is greater than the load, the speed of motor becomes too fast. To prevent
this, set the speed limit. (The torque control function cannot be used while the speed limit function is
running.)

Torque control setting option

Group Code |Name D Display Parameter Setting Uni
ar 09 Control mode Control Mode 4 |IM Sensorless
\ 10 I Torque control \ Torque Control \ 1 \ Yes

Torque control setting option details

Group  Code Name Parameter Setting Unit
02 Cmd Torque - 0.0 %
08 Trq Ref Src 0 Keypad-1 -
dr 09 Control Mode 4 IM Sensorless -
10 Torque Control 1 Yes -
22 (+) Trq Gain - 50-150 %
23 (-) Trq Gain - 50-150 %
bA 20 Auto Tuning 1 Yes -
62 Speed LmtSrc 0 Keypad-1 -
o 63 FWD Speed Lmt - 60.00 Hz
64 REV Speed Lmt - 60.00 Hz
65 Speed Lmt Gain - 100 %
In 65-69 Px Define 35 |Speed/Torque -
Ou 31-33 Relay 10r Q1 27 | Torque Dect -
ou 59 TD Level - 100 %
ou 60 TD Band - 50 %
Note

To operate in torque control mode, basic operation conditions must be set. For more
information, refer to 5.70.2 Sensorless Vector Control Operation Guide on page 152.

The torque control cannot be used in a low speed regeneration area or low load conditions.
If you change the rotation direction while operating, an over current trip or low speed reverse
direction error will be generated.
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Torque reference setting option
The torque reference can be set using the same settings as the reference frequency setting. If Torque Control
Mode is selected, the reference frequency is not used.

Learning Advanced Features

Group Code Name LCD Display Parameter Setting Unit
02 | Torque command Cmd Torque -180-180 %
0 |Keypad-1
1 |Keypad-2
2 V1
ar 4 V2
08  |Torque reference setting Trq Ref Src 5 |12 -
6 |Int485
8 |FieldBus
9 |UserSeqLink
12 |Pulse
0 |Keypad-1
1 |Keypad-2
2 (V1
- . 4 |V2
62 | Speed limit setting Speed LmtSrc s e -
@ 6 |Int485
7 |FieldBus
8 | UserSeqLink
63 | Positive-direction speed limit | FWD Speed Lmt | 0-Maximum frequency |Hz
64 :;l':iglatlve-dlred\on speed REV Speed Lmt | 0- Maximum frequency |Hz
65 | Speed limit operation gain | Speed Lmt Gain | 100-5000 %
n |02 ET:P”;;‘E atmaximum analog oo e ot 100%  |-12.00-1200 mA
21 | Monitor mode display 1 Monitor Line-1 1 |Speed
CNF* |22 | Monitor mode display 2 Monitor Line-2 2 |Output Current
23 | Monitor mode display 3 Monitor Line-3 3 | Output Voltage
* For LCD keypad
Torque reference setting details
Code
Select an input to use as the torque reference.
dr-08 Parameter Setting Description
0o | Keypad-1 Input the torque reference with the 7-Segment
1] Keypad-2 display.
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Code

245 | V1V212 Input the torque reference using the voltage or
current input terminal of the terminal block.

6 Int 485 Input the torque reference with the
communication terminal of the terminal block.

8 FieldBus Input the torque reference using the VFD's
FieldBus option.

9 UserSeqLink | Input the torque reference by linking common
area with the user sequence output.

12 | Pulse Input the torque reference using the pulse input
on the VFD's terminal block.

The torque reference can be set up to 180% of the maximum rated motor
torque.

Sets the maximum torque. You can check the set maximum torque in
Monitor (MON) mode.

Select a parameter from the Config (CNF) mode and then select 19 (Torque
Ref).

Cn-02

In-02

CNF-21-23

Speed limit details
Code Descri
Select a method for setting the speed limit value.

ion

Parameter Setting | Description

0 Keypad-1 Input the speed limit value with the 7-Segment
Cn-62 1 Keypad-2 display.

245 | V1V212 Input the speed limit value using the same method
6 Int 485 as the reference frequency. You can check the

7 FieldBus setting in Monitor (MON) mode.

8 UserSeqLink

Cn-63 Sets the positive-direction speed limit value.

Cn-64 Sets the negative-direction speed limit value.

Sets the decrease rate of the torque reference when the motor speed
exceeds the speed limit value.

Select a parameter from the Config (CNF) mode and then select 21 (Torque
Bias).

Select a multi-functional input terminal to set as 35 (Speed/Torque). If you
In 65-69 activate the terminal while the operation is stopped, it operates in vector
control (speed limit) mode.

Cn-65

CNF-21~23
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5.14 Energy Saving Operation

5.14.1 Manual Energy Saving Operation

If the VFD output current is lower than the current which is set at bA.13 (Motor Rated Curr), the output
voltage is reduced by the percentage set in Ad.51 (Energy Save). The voltage before the energy saving
operation starts will become the base value of the percentage. Manual energy saving operation will not be
carried out during acceleration and deceleration.

Group  Code LCD Display Parameter Setting  Setting Range  Unit
so  |EMerOYSIng e Goe Mode |1 Manual |- -
Ad operation
g |Eneraysaving e s |30 0-30 %
amount

Current

i Ad51
ﬂT ;

Output voltage

5.14.2 Automatic Energy Saving Operation

The amount of energy saving can be automatically calculated based on the rated motor current (bA.13) and
the no-load current (bA.14). From the calculations, the output voltage can be adjusted.

Group Code Name LCD Display  Parameter Setting  Setting Range  Unit

Ad [so  |FEOSVINGeqiemode (2 (Ao |- -
operation

@ Caution

The VFD 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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5.15 Speed Search Operation

Speed Search is used to start the VFD while the motor/load are already spinning (idling). Speed Search
synchronizes the VFD output (voltage and frequency) to that of the spinning motor. This is accomplished by
ramping the output voltage up, then ramping the output frequency down.. Speed Search estimates the
motor rotation speed based on the VFD output current, therefore it may not match the exact speed. Speed
Search can prevent faults that occur when starting the VFD while the motor/load are spinning. There are two
modes of Speed Search (Flying Start-1 and Flying Start-2). The main differerence is that Flying Start-2 can
detect direction of motor rotation. There are also four conditional settings of Speed Search. These include
normal starting, starting after a fault reset, starting after a power interruption, and auto-starting with the
initial application of power to the VFD.

Group |(Code Name LCD Display Parameter Setting

Speed search mode .
70 selection SS Mode 0 |Flying Start-1 |- -
7 |Speedsearch g Search |0000% - bit
operation selection
7o |Speedsearch S5 Sup- - | Below 75kW |80-200 %
n reference current Current
73 |Speedsearch o oopcain 100 09999 |-
proportional gain
74 |Speedsearchintegral | i 200 0-9999 -
gain
75 |Outputblocktime oot Time [10 0-60 sec
before speed search
31 Mulll-ﬁmcllon relay 1 Relay 1
ou item 19 Speed _ _
Multi-function . Search
33 - Q1 Define
output 1 item
7 07 00 6
*Displayed as [0 [ I8 Klon the 7-Segment display.
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 VFD
Start-1 output current during idling below the Cn.72 (SS Sup-
Cn.70 SS Mode 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
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Code

not produce a satisfactory results. The direction of the
idling motor cannot be established.

Flying The speed search is carried out as it PI 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.

Cn.71 Speed
Search

When the top LED segment is on, the corresponding bit is set to 1 (enabled).
When the bottom LED segment is on, the corresponding bit is 0 (disabled).

Item Bit Setting On Status Bit setting Off Status
Z;SSelgment E E
play

LCD keypad H E‘

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

Type and Functions of Speed Search Setting
Setting Function

bit4 | bit3 | bit2 | bit1
v Speed search for general acceleration
v Initialization after a fault trip
v Restart after instantaneous power
interruption
v Starting with power-on

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

Initialization after a fault: If Bit 2 is set to 1 (enabled) and Pr.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 3 is set to 1, and if a low
voltage trip occurs due to a power interruption but the power is restored
before the internal power shuts down, the speed search operation

accelerates the motor back to its frequency reference before the low
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voltage trip.

When an instantaneous power interruption occurs, the VFD generates a
low voltage trip and blocks the output. When the input power returns,
speed search accelerates the motor back to its operating frequency prior
to the low voltage trip and the voltage is increased by the VFD's inner PI
control.

If the current increases above the value set at Cn.72, the voltage stops
increasing and the frequency decreases (t1 zone). If the current decreases
below the value set at Cn.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
Frequency
Voltage

Current H]]mmmm]mmﬂ

Multi-function
output or rela)

«  Starting with power-on: Set bit 4 to 1 (enabled) and Ad.10 (Power-on
Run) to 1 (Yes). If VFD input power is applied and the run command is
active (on), speed search accelerates the motor up to the frequency
reference.

Cn.72 SS Sup-
Current

During Flying Start-1 (Cn.70 set to 0), the amount of current is controlled. The
percentage is based on the motora€™s rated current. If Cn.70 (SS mode) is set to
1 (Flying Start-2), this code is not visible.

Cn.73 SS P/I-Gain,

The P/l gain of the speed search controller can be adjusted. If Cn.70 (SS Mode) is
set to 1 (Flying Start-2), different factory defaults are used based on motor

1(3_“'75 SEoc capacity defined in dr.14 (Motor Capacity). Cn.75 (SS Block Time) prevents
ime overvoltage faults due to counter electromotive force (emf).
172
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Note

« If operated within the rated output, the S and SW Series VFDs are designed to withstand
instantaneous power interruptions within 15 ms and maintain normal operation. Based on
the rated heavy load current, safe operation during an instantaneous power interruption is
guaranteed for 230V and 460V VFDs (whose rated input voltages are 200-240 VAC and 380-
480 VAC respectively).

The DC voltage inside the VFD may vary depending on the output load. If the power
interruption time is longer than 15 ms, a low voltage trip may occur.

@ Caution

When operating in sensorless Il mode for proper operation during free-run, the speed search
function (for general acceleration) must be set for smooth operation. If the speed search function
is not set, an overcurrent trip or overload trip may occur.

5.16 Auto Restart Settings

For continued operation, the VFD can be automatically reset and restarted after a fault. Enable the auto
reset/restart function with parameter Pr08. The number of reset/restart attempts and the time delay between
attempts are set with parameters Pr09 and Pr.10. Certain faults cannot be auto reset. These include low
voltage, emergency stop (Bx), inverter overheating, and hardware diagnostic faults.

Group Code Name LCD Display | Parameter Setting
08 | Select start at trip reset RST Restart |0 No 0-1 -
Pr 09 | Auto restart count Retry 0 0-10 -
Number
10 |Auto restart delay time Retry Delay | 1.0 0.0-60.0 s
7 Select .speed search Speed R 00001111 |bit
operation Search
7 Speed search startup SS Sup- 150 80-200 %
current Current
Cn 7 Speed search proportional SS P-Gain 100 0-9999
gain
74 | Speed search integral gain |SS I-Gain 200 0-9999
75 Output block time before S:S Block 10 00-600 s
speed search. Time
7 57 5 0

*Displayed as [0 [ 0K on'the 7-Segment display.
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Auto Restart Setting Details

Code
Only operates when Pr.08 (RST Restart) is set to 1(Yes). The number of
attempts to try the auto restart is set at Pr09 (Auto Restart Count).
If a fault occurs during operation, the VFD automatically restarts after the
set time programmed at Pr.10 (Retry Delay). At each restart, the VFD
counts the number of tries and subtracts it from the number set at Pr.09
until the retry number count reaches 0.
PrO8RSTRestart, | fier an auto restart, if a fault trip does not occur within 60 sec, it will
Pr09 Retry Number, | jn roase the restart count number. The maximum count number is limited
Pr.10 Retry Delay

by the number set at Pr.09 (Auto Restart Count).

At auto restart, the acceleration options are identical to those of speed
search operation. Codes Cn.72-75 can be set based on the load.
Information about the speed search function can be found at 0_

Speed Search Operation on page 170.

V:Trip occurs

[ ﬂ i

M_ «
0 seconds!
—

[Autorestarttriall 2 [ 1 | [ 1To] [ 2]

[Example of auto restart with a setting of 2]

® Caution

When auto reset/restart is enabled (Pr.08, RST Restart), the VFD will reset from a fault and
automatically start to rotate.
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5.17 Operational Noise Settings (carrier frequency
settings)
. . Setting .
Group Code Name LCD Display Parameter Setting Range Unit
04 Carrier Frequency | Carrier Freq 30 1.0-15.0 kHz
Cn - . Normal
05 Switching Mode | PWM* Mode |0 ‘PWM 0-1 -

* PWM: Pulse width modulation

Operational Noise Setting Detail
Code

Power transistors (IGBT) at the output of the VFD generate and supply a high
frequency switching voltage to the motor. This switching speed is refered to
Cn.04 Carrier Freq | as the carrier frequency. Adustment of the carrier frequency affects motor
operating noise. A higher carrier frequency reduces operational noise. A
lower carrier frequency increases operational noise.

The heat loss and leakage current from the VFD can be reduced by changing
the load rate option at Cn.05 (PWM Mode). Selecting 1 (LowLeakage 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%.

Cn.05 PWM Item Carrier frequency
Mode 1.0kHz 15kHz
Low Leakage PWM Normal PWM

Motor noise 1 1
Heat generation 1 1
Noise 1 1
generation
Leakage current 1 1
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5.18 2nd Motor Operation

2nd motor operation is used when a single VFD switches its output between two motors. Parameters for the
2nd motor are set in the M2 parameter group. 2nd motor operation is enabled when a digital input terminal
defined as “2nd motor” function is activated.

LCD Display Parameter Setting ‘ Setting Range Unit
In 65— Px terminal Px Define(Px: P1— % 2nd 0~ ~
69 configuration P5) Motor

2™ Motor Operation Setting Details

Description
Set one of the digital input terminals (P1~P5) to 26 (2nd Motor) to
display the M2 (2nd motor) group. When activated, the VFD will
monitor and control the 2nd motor according to the settings listed
below. An external method of switching the VFD output between the
In.65-69 Px 2 motors is required.
Define NOTE: When the VFD is in operation, switching of the digital input
will not be acknowledged.
Pr.50 (Stall Prevent) must be set first, before M2.28 (M2 Stall Lev)
settings can be used. Also, Pr40 (ETH Trip Sel) must be set first,
before M2.29 (M2.ETH 1min) and M2.30 (M2.ETH Cont) settings.

Parameter Setting at Multi-function Terminal Input on a 2™ Motor

Code Code

M2.04 Acc Time Acceleration time M2.16 Inertia Rt Load inertia rate

M2.05 Dec Time Deceleration time M2.17 Rs Stator resistance

M2.06 Capacity Motor capacity M2.18 Lsigma Leakage inductance

M2.07 Base Freq Motor base frequency |M2.19 Ls Stator inductance

M2.08 Ctrl Mode Control mode M2.20 Tr Rotor time constant

M2.10 Pole Num Pole number M2.25 V/F Patt V/F pattern

M2.11 Rate Slip Rated slip M2.26 Fwd Boost Forward torque boost

M2.12 Rated Curr Rated current M2.27 Rev Boost Reverse torque boost

M2.13 Noload Curr | No-load current M2.28 Stall Lev Stall prevention level

M2.14 Rated Volt Motor rated voltage  |M2.29 ETH Tmin Motor heat
protection Tmin
rating

M2.15 Efficiency Motor efficiency M2.30 ETH Cont Motor heat
protection
continuous rating
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Example - 2nd Motor Operation
Use the 2nd motor operation when switching operation between a 7.5kW motor and a
secondary 3.7kW motor. Refer to the following settings.

. Parameter 0 o
Group Code Name LCD Display Setting Setting Range  Unit
I |e7 |TeminalP3 P3Define |26 |2nd Motor|- -
configuration
M2 06 Motor capacity M2-Capacity |- |3.7kW - -
08 Control mode M2-Ctrl Mode |0 |V/F - -
Motor
: 7.5kW
Invert ;
nverter ' O—@ Motor
: 37kwW
P3
5.19 Supply Power Transition

Power Source Transition is used to switch the power source to the motor from the VFD output to the main
supply power source (commercial power source), and vice versa.

Group\ Code Name LCD Display Parameter Setting Setting Range U
Px terminal Px Define(Px:
In 65-69 configuration P1-p5) 16 |Exchange [0~54 -
31 Multl—functlon relay1 Relay1 17 Ir.werter ~ ~
ou items Line
33 |Multifunction Q1 Define 18 |CommLine|- -
output1 items

Supply Power Transition Setting Details

Set one of the digital input terminals (P1~P5) to 16

(Exchange). Set the two output relays (Relay1 and Relay2) to 17
(Inverter) and 18 (Comm Line) respectively. When the digital input is
activated, the output relays will change state. An external method of
switching the VFD output to the commercial line is required. To
reverse the transition, de-activate the digital input terminal.

In.65-69 Px Define
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Code Descri

Set Relay1 to 17 (inverter line) and Relay2 to 18 (comm line). Relay
operation sequence is as follows.

Output frequency|
OU.31Realy 1

Define, Run cmd
0U.33 Q1 Define

peed search

Px(Exchange)

(Inverter Line)

Qi1{Comm Line)
5.20 Cooling Fan Control

This function controls the operation of the VFD'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..

q q Setting
Group Code | Name LCD Display Parameter Setting o
Ad |64 Cooling fan control | FAN Control 0 |DuringRun |0-2 -

Cooling Fan Control Detail Settings

Description
Settings Description
0 | During Run | Cooling fan runs when the VFD is running. The cooling fan stops
when the VFD stops. If the VFD heat sink temperature is higher
Ad.64 Fan than a set value, the cooling fan will operate regardless of the
Control VFD's operation status.
1 | Always On | Cooling fan runs constantly when power is supplied to the VFD.
2 | Temp With power connected and the start command on, the cooling
Control fan will not operate unless the temperature in the heat sink
reaches a set temperature.

Note

Regardless of setting Ad.64 to 0 (During Run), if the heat sink temperature reaches a set level, the
cooling fan may run as a protection function.
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5.21 Input Power Frequency and Voltage Settings

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
power frequency setting from 50 Hz to 60 Hz will change all related settings from 50 Hz to 60 Hz.

Group‘ Code  Name LCD Display Parameter Setting Setting Range Uni
bA |10 Input power frequency |60/50 Hz Src |0 60Hz 0-1 -

Set VFD input power voltage. Low voltage fault level changes automatically to the set voltage standard.

[ LCD Display Parameter Setting Setting Range Unit

Input power voltage | AC Input Volt

5.22 Read, Write, and Save Parameters

Use read, write and save function parameters of the VFD to copy parameters from the VFD to the LCD keypad
or from the LCD keypad to the VFD.

[l LCD Display Parameter Setting Setting Range Unit
46 Parameter read Parameter 1 Yes - =
Read
*
&l 47 Parameter write Pargmeter 1 Yes - -
Write
48 Parameter save Parameter Save | 1 Yes - -

*Available on LCD keypad only.

Read, Write, and Save Parameter Setting Details

Code

Copies saved parameters from the VFD to the LCD keypad. Saved
parameters on the LCD keypad will be deleted and replaced with
copied parameters.

Copies saved parameters from the LCD keypad to the VFD. Saved
parameters on the VFD 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

CNF-46 Parameter
Read

CNF-47 Parameter
Write

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 VFD memory.

(CNF-48 Parameter
Save
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5.23 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 VFD is
operating or during a fault condition.

Group Code Name LCD Display Parameter Setting Setting Range Uni
e |og  |Parameter - 0 |No 0-16
initialization
CNF** |40 ‘Pa.r‘an‘wetgr Parameter Init |0 No 0-16
initialization

* For 7-Segment display
** For LCD keypad

Setting LCD Display | Function

0 | No No -
Initialize all data. Select 1(All
Grp) and press [PROG/ENT]

1 | Initialize all groups | All Grp key to start initialization. On
completion, 0 (No) will be
displayed.

2 | Initialize dr group | DRV Grp Initialize data by groups.
dr93, 3 | Initialize bA group | BAS Grp Select initialize group and
(CNF-40 Parameter Init || 4 | Initialize Ad group | ADV Grp press [PROG/ENT] key to

5 | Initialize Cn group | CON Grp start initialization. On

6 | Initialize In group | IN Grp completion, 0 (No) will be

| 7| Initialize OU group | OUT Grp | displayed.

8 Initialize CM COMGrp

group

9 | Initialize AP group | APP Grp

12 | Initialize Prgroup | PRT Grp

13 | Initialize M2 group | M2 Grp

Initialize
1 OperationGroup SPS Grp
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5.24 Parameter View Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Group| Code  Name lay  Parameter Setting  Setting Range

50 Parameter view lock | View Lock Set | Unlocked 0-9999
. .
CNF™ | gy |Parameterview lock |yie,y ook puw | Password 0-9999
password

* Available on LCD keypad only.

Parameter View Lock Setting Details
Code Description
Register a password to be used with CNF-50. Follow the steps below to
register a password.
No | Procedure

1 Pressing [PROG/ENT] key 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.

CNF-51View Lock Pw || 2 | Ifa password had been set, enter the saved password.

3 | 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, code CNF-51 will be displayed.

To enable parameter view lock, enter a registered password. [Locked]
sign will be displayed on the screen to indicate that parameter view lock
CNF-50 View Lock Set |js enabled. To disable parameter view lock, re-enter the password. The
[locked] sign will disappear.
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5.25 Parameter Lock

Use parameter lock to prevent unauthorized changes to parameter settings. To enable parameter lock,
register a user password first in dr94 or CNF-53. To lock and unlock parameter changes, enter the password
in dr95 or CNF-52.

Group‘ Code Name ‘ LCD Display | Parameter Setting Setting Range
9% Password registration - - 0-9999 -
dr
% Parameter lock B R 0-9999 ~
password
52 Parameter lock Key Lock Set | Unlocked 0-9999 -
CNF* Parameter lock
53 Key Lock PW | Password 0-9999 -
password

*Available on LCD keypad only.
Parameter Lock Setting Details

Code Description
Register a password to prohibit parameter modifications. Follow the
rocedures below to register a password.
No | Procedures
1 Press the [PROG/ENT] key on CNF-53 code and the saved
password input window will be displayed. If password
registration is being made for the first time, enter 0. It is the

factory default.
OB Gyled R 2 If a saved password has been set, enter the saved password.
3 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, Code CNF-51 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 enabled.
CNF-52 Key Lock Set | Once enabled, Pressing the [PROG/ENT] key on function code will not
allow the display edit mode to run. To enable parameter modification, re-
enter the password. The [Locked] sign will disapear.

® Caution

If parameter view lock and parameter lock functions are enabled, no VFD operation related
function changes can be made. It is very important that you memorize the password.
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5.26 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this feature to track
changed parameters.

Parameter Setting
etting Range
Changed Para |0 View All |- -

Group Code Name LCD Display

Changed parameter
display
* Available on LCD keypad only.

CNF* |41

Changed Parameter Display Setting Details

Description
Setting Function

CNF-41 Changed - -
Para 0 ‘ View All Display all parameters

1 \ View Changed | Display changed parameters only

5.27 User Group

Create a user defined group and register user-selected parameters from the existing parameter groups. The
user group can carry up to a maximum of 64 parameter registrations.

Group\ Code Name LCD Display  Parameter Setting  Setting Range Unit
42 |Multi-function key settings | Multi Key Sel |3 ;J:ﬁ(fyyp - -
*
@ 4 Delete all user registered | UserGrp o Ino R ~
codes AllDel

* Available on LCD keypad only.

User Group Setting Details

Code Descri
Select 3(UserGrp SelKey) from the multi-function key setting options.
If user group parameters are not registered, setting the multi-function
key to the user group select key (UserGrp SelKey) will not display user
group (USR Grp) item on the LCD Keypad.

CNF-42 Multi-Key

& Follow the procedures below to register parameters to a user group.
el

No | Procedure

1 Set CNF- 42 to 3 (UserGrp SelKey). A Ul icon will be
displayed at the top of the LCD display.

2 In the parameter mode (PAR Mode), move to the
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parameter you need to register and press the [MULTI] key.
For example, if the [MULTI] key is pressed in the frequency
reference in DRV 01 (Cmd Frequency), the screen below
will be displayed.

%\usn—mse 0 STP 60.0Hz .L
DRVO1 Cmd Frequency® | 4

40 CODE|
o— ﬂ.vos Step Freq-1,—

00~64 CODE

@ Group name and code number of the parameter

@ Name of the parameter

© Code number to be used in the user group. Pressing
the [PROG/ENT] key on the code number (40 Code) will
register DRV-01 as code 40 in the user group.

@ Existing parameter registered as the user group code

40
@ Setting range of the user group code. Entering 0 cancels
the settings.

3 Set a code number (€)) to use to register the parameter in
the user group. Select code number and press [PROG/ENT]
key.

4 Changing the value in @ will also change the value in @. If

no code 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
code 2, code 11, and more in the user group.

Follow the procedures below to delete parameters in the user group.

No. | Settings

1 Set CNF- 42 to 3 (UserGrp SelKey). A U 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 code
that is to be deleted.

3 Press the [MULTI] key.

4 Move to YES on the deletion confirmation screen, and press
the [PROG/ENT] key.
5 Deletion completed.

CNF-25 UserGrp Set to 1(Yes) to delete all registered parameters in the user group.
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5.28

Run Quick Start

The VFD 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 VFD. 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 when using the optional remote LCD
keypad/display. 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.

return to the Run Quick Start menu.

During programming, use escape (ESC) to exit the Quick Start menu.

every power up. To disable the Quick Start menu, set CNF.61 to “No".

Group | Code Name

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

CNF.61 (Run Quick Start?) is set to “Yes” by default. The VFD will display the Quick Start menu on

LCD Display  Parameter Setting Setting Range Unit
) PopUpQ [0 No . .
DRV* |31 | Quick Start Pop Up menu Start 1 Yos 0-1
. . Run 0 No
* - -
CNF* |61 Quick Start menu setting QuickStart? |1 Yos 0-1

*Available on LCD keypad only.
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Quick Start Setting Details

Cod Description

CNF-61
Run
Quickstart?

Select “Yes” at the Run QuickStart display. Make ions for each of the in
the Quick Start menu. After making all selections, the display will return to the Monitor
menu.

Procedures

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

DRV-06 Cmd Source: Set command source.
DRV-07 Freq Ref Src: Set Frequency Reference.
PRT-04 Load Duty: Set Load Duty.

DRV-14 Motor Capacity: Set motor capacity.
BAS-10 60/50 Hz Sel: Set motor rated frequency.
BAS-11 Pole Number: Set motor pole number.
BAS-13 Rated Curr: Set rated Curr.

BAS-15 Rated Volt: Set motor rated voltage.
BAS-19 AC Input Volt: Set input voltage.

/ADV-09 Run Prevent: Set run Prevent direction.
PRT-05 Phase Loss Chk: Set phase loss mode..

+ PRT-20 OL Trip Select: Set ol trip selection.
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 selection.
PRT-41 Motor Cooling: Set motor cooling mode.

« PRT-42 ETH 1min: Set eth thermal 1 minute rating.
PRT-43 ETH Cont: Set electronic thermal continuous rating.

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 DRV01, Cmd Frequency.

If DRV-06, Cmd Source (Start/Stop) is set to Kepad, the VFD can be started with the FWD
and REV buttons on the LCD Keypad.

When the settings are completed, the minimum parameter settings for motor control
and protection have been made. The LCD keypay 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.
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5.29 Config(CNF) Mode
The config mode parameters are used to configure the LCD keypad related features.
Group Code Name LCD Display ::':;m Setting Range Unit
LCD
2 brightness/contrast LCD Contrast |- -
adjustment
10 Inverter S/W version Inv S/W Ver XXX -
" LCD.Keypad S/W Keypad S/W o ~ ~
CNF version _ : Ver :
12 Keypad title version KPD Title Ver | xxx - -
30-32__ | Power slot type Option-x Type | None - -
44 Erase trip history Erase All Trip | No - -
60 Add title update AddTitle Up  [No - -
Initialize accumulated | WH Count
62 . No - -
electric energy Reset

* Available on the LCD keypad only.

Config Mode Parameter Setting Details

Code

CNF-2 LCD contrast

Description

Adjusts LCD brightness/contrast on the LCD keypad.

CNF-10 Inv S/W Ver,
CNF-11 Keypad S/W Ver

Check OS version in the VFD and on the LCD keypad.

CNF-12 KPD title Ver

Checks title version on the LCD keypad.

CNF-30-32 Option-x
type

Checks type of powerboard installed in 1-3 power slot.

CNF-44 Erase all trip

Deletes stored trip history.

CNF-60 Add Title Up

When VFD S/W version is updated and more code is added, CNF-60
settings will add, display, and operate the added codes. Set CNF-60 to
1(Yes) and disconnect the LCD keypad from the VFD. Reconnecting
the LCD keypad to the VFD updates titles.

CNF-62 WH Count Reset

Initialize accumulated electric energy consumption count.
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5.30 Timer Settings

Add a timer function to one of the outputs (Relay1 or Q1). Set a digital input to activate the timer and set
On/Off delay times to output Relay1 or Q1.

Parameter

Group Code Name D Display Setting U
In 65-60 Px termlna] Px Define(Px: P1- 38 |Timerin R
configuration P5)
31 Multi-function relay1 |Relay 1
Multi-function N 28 |TimerOut |- -
ou 33 output! Q1 Define
55 Timer on delay Timer on delay 3.00 0.00-100 sec
56 Timer off delay Timer off delay 1.00 0.00-100 sec

Timer Setting Details
Code Description

Choose one of the digital input terminals and set it to 38 (Timer In).
mEE-GDIRHEES Ativate the terminal to start the timer function.
0OU.31 Relay1, Set multi-function output terminal Relay1 or Q1 to be used as a timer to
0U.33 Q1 Define 28 (Timer out).
OU.55 TimerOn Set the On Delay time. When the digital input is activiated, the output
Delay, relay will change state after the On Delay time has passed.
0U.56 TimerOff Set the Off Delay time. When the digital input is de-activated, the output
Delay relay will change state after the Off Delay time has passed.

0Us6
Px(Timer In)

: QUS5
Q1(TimerOut) |
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5.31 Brake Control

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

Group Code Name LCD Display  Parameter Setting Setting Range  Unit
dr 09 |Control mode Control Mode |0 |V/F - -
41 Brake open current BR RIs Curr 50.0 0.0-180% %
42 | Brake open delay time |BR RIs DI 1.00 0.0-100 sec
“ Brake open forward BRRIs Fwd Fr |1.00 0-Maximum He
frequency frequency
Ad 5 Brake open reverse BRRIsRevFr |1.00 0-Maximum e
frequency frequency
46 | Brake close delay time | BR Eng Dly 1.00 0.00-10.00 sec
47 Brake close frequency |BR Eng Fr 200 0-Maximum Hz
frequency
31 t\::l-mnd\on relay1 Relay 1
oU — - " 35 |BR Control: |- -
3 allexlj“hl-ﬂJnct\on output1 Q1 Define

When brake control is activated, DC braking (Ad.12) and dwell operation (Ad.20-23) do not operate.

«  Brake release sequence: When a run command is applied, the VFD accelerates up to brake release
frequency (Ad.44 Forward or Ad.45 Reverse). After reaching the brake release frequency, when the motor
current reaches brake release current (Ad.41 BR RIs Curr), the outputs (OU.31 or OU.33) set to 35 (BR
Cotrol) sends a release signal. Once the signal has been sent, acceleration will begin after maintaining
frequency for brake release delay time (Ad.42 BR Rls Dly).

«  Brake engage sequence: When a stop command is applied, the motor decelerates. When the output
frequency reaches brake engage frequency (Ad.47 BR Eng Fr), the motor stops deceleration and the
outputs (OU.31 or OU.33) set to 35 (BR Cotrol) sends a brake engage signal. Frequency is maintained for
the brake engage delay time (Ad.46 BR Eng Dly) and will become 0 afterwards. If Stop Mode (Ad.08) is
set to 1 (DC brake), VFD output is blocked after DC braking. For DC braking, refer to 4.17.2 Stop After DC

Braking on page 99.
Output frequency P Ad:

Output current [ t
; ; .15
B ie
Motor speed L \‘ :
Brake output :
Run emd H ;
y Brake open 8 |
Brake close Brake close
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532 Multi-Function Output On/Off Control

This feature operates a digital output (Relay1 or Q1) based on the analog input level. Set the On level (OU.68)
to activate the relay and the Off level (OU-69) to de-activate the relay.

a Parameter q
Group| Code Name LCD Display Setting Setting Range
67 Output terminal on/off on/oftCursrc |1 |vi R ~
control mode
out inal Output terminal
ou |es Ie:ef”‘ terminalon 6 Clevel 9000 offlevel- %
100.00%
69 Output terminal off Oft-C Level 1000 O.OO—IOutput %
level terminal on level
31 :;/;n;Ltl-funalon relay1 Relay 1
ou - - 34| On/Off - -
33 Mu\tl—functlon output1 Qi Define
item

Multi-function Output On/Off Control Setting Details

Code Description

0U.67 On/Off Ctrl Src | Select an analog input to be used for On/Off control.

0OU-68 On-C Level,
OU-69 Off-C Level Set the On/Off levels for the output (Relay1 or Q1).

Analog Input

Multi-function relay output
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533

Press Regeneration Prevention

Learning Advanced Features

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 o .
Group Code Name LCD Display Setting Setting Range | Uni
Select press
74 regeneration RegenAvd Sel |0 No 0-1 -
prevention for press
230V: 300~
Press regeneration 350V
b . 400V
75 prevention operation |RegenAvd Level N
voltage level 700V 460V: 600~
800V
Ad Press regeneration
76 | Prevention CompFreq Limit | 1.00(Hz) 000-1000Hz |Hz
compensation
frequency limit
77 Press regenerallgn ReqenAvd 500%) 0.0-1000% |%
prevention P gain Pgain
7g | Pressregeneration o, o avd igain |500(ms) 20-30000ms  |ms
prevention | gain

Press Regeneration Prevention Setting Details

Code
Frequent regeneration voltage from a press load during constant speed
motor operation may force excessive work on the brake unit which may

Ad.74 RegenAvd Sel | damage or shorten the brake life. To prevent this situation, select Ad.74
(RegenAvd Sel) to control DC link voltage and disable the brake unit
operation.

AI.\edeIS feupadd Set the DC Link voltage level to activate Regen Avoidance.

Ad.76 CompFreq Set a frequency limit above operating frequency during Regen

Limit Avoidance.

::;az F/:edg;gAvd Set the P gain and | gain in the DC link voltage suppress Pl controller

AN while in Regen Avoidance.
RegenAvd Igain
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Ad.75 Regeneration prevention level

] ¥ N
DC voltage(Vdc) Ad.76 :omper{sation ﬁeq. limit
i
Output frequency(Hz)| Cmd freq. [« P

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 Ad.76 (CompFreq Limit).

5.34 Analog Output
The analog output terminal (AO) provides outputs of 0-10V voltage, 4-20mA current, or 0-32kHz pulse.

5.34.1 Voltage and Current Analog Output

The analog output can represent one of a variety of signals (OU.01). Scaling and filtering can also be applied
to the signal. On the control board, set SW3 to voltage or current output.

a Parameter a o
Group |Code Name LCD Display Setting Setting Range | Unit
01 | Analog output1 AO1Mode |0 Frequency | 0-15 -
02 | Analog output1 gain AO1 Gain 100.0 -1000.0-1000.0 | %
03 | Analog output1 bias AO1 Bias 0.0 -100.0-1000 |%
OU |04 |Analog output1 filter AO1 Filter |5 0-10000 ms
05 | Analog constant output1 |AO1 Const % |0.0 0.0-100.0 %
06 | Analog output1 monitor |AO1 Monitor [0.0 0.0-1000.0 %

Voltage and Current Analog Output Setting Details

Description
Select the type of signal to output. The following example uses a 0-
10V output at the AO terminal.

0OU.01 AO1 Mode
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Code

Setting Function

0 Frequency Qutputs operation frequency as a standard. 10V
output is made from the frequency set at dr.20
(Max Freq)

1 Output 10V output is made from 200% of VFD rated

Current current (heavy load).
2 Output Sets the outputs based on the VFD output
Voltage voltage. 10V output is made from a set voltage
in bA.15 (Motor Voltage).
If OV is set in bA.15, 230V/460V VFD's output
10V based on the actual input voltages.

3 DC Link Volt | Outputs VFD DC link voltage as a standard.
Qutputs 10V when the DC link voltage is
410Vdc for 230V VFD's, and 820Vdc for 460V
models.

4 Torque Outputs the generated torque as a standard.
Qutputs 10V at 250% of motor rated torque.

5 QOuput Power | Monitors output wattage. 200% of rated output

is the maximum display voltage (10V).

6 Idse Outputs the maximum voltage at 200% of no
load current.

7 Igse Outputs the maximum voltage at 250% of rated
torque current

rated torque current
=/ rated current? — no load current?

8 Target Freq Outputs set frequency as a standard. Outputs
10V at the maximum frequency (dr20).

9 Ramp Freq Qutputs frequency calculated with Acc/Dec
function as a standard. May vary with actual
output frequency. Outputs 10V.

12 | PID Ref Value | Outputs command value of a PID controller as a
standard. Outputs approximately 6.6V at 100%.

13 | PID Fdk Outputs feedback amount of a PID controller as

Value a standard. Outputs approximately 6.6V at
100%.

14 | PID Output | Outputs the output value of a PID controller as
a standard. Outputs approximately 10V at
100%.

15 | Constant Outputs OU.05 (AO1 Const %) value as a

standard.

0U.02 AO1 Gain,
0U.03 AO1 Bias

The Gain and Bias settings provide scaling adjustment of the analog
output voltage. The graphs below illustrate adjustments of OU.02 (AO1
Gain) and OU.03 (AO1 Bias) percentages and the affect on the analog
output voltage (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
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AQ terminal.

0U.02 A1 Gain
100.0% (Factory defaut) 800%

vl
64V
4|

ougs
A1 Bias|

¥

200% !

0% 50% 80% 100% 0%  50% BO% 100%|

Frequency setting example: Using default values of 100% Gain and 0%
Bias and the maximum frequency set at dr.20 (Max Freq) is 60 Hz. When
the output frequency is 30 Hz, the corresponding X-axis value is 50% or
5V output at AO terminal.

The percent value of the analog output is based on the following

equation.
Frequency . .
A01=———=xA01 Gain + AO1 Bias
MaxFreq

0OU.04 AOT1 Filter Set filter time constant on the analog output.
If analog output at OU.01 (AO1 Mode) is set to 15 (Constant), the analog
voltage output is dependent on the set parameter values (0-100%).

0OU.05 A01 Const %

Monitors analog output value. Displays the maximum output voltage as

CESAN MEatiEr a percentage (%) with 10V as the standard.
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Note

Tuning Mode on 4-20mA output, 0U.02 (AO Gain) and OU.03 (AO Bias)

1 Set OU.01 (AO1 Mode) to constant and set OU.05 (AO1 Const %) to 0.0 %.

2 SetOU.03 (AO1 Bias) to 20.0% and then check current output. 4mA output should be
displayed.

3 Ifthe value is less than 4mA, gradually increase OU.03 (AO1 Bias) until 4mA is measured. If
the value is more than 4mA, gradually decrease OU.03 (AO1 Bias) until 4mA is measured.

4 Set OU.05 (AO1 Const %) to 100.0%
Set OU.02 (AO1 Gain) to 80.0% and measure current output at 20mA. If the value is less
than 20mA, gradually increase OU.02 (AO1 Gain) until 20mA is measured. If the value is
more than 20mA, gradually decrease OU.02 (AO1 Gain) until 20mA is measured.

The functions for each code are identical to the descriptions for the 0-10V voltage outputs with

an output range 4-20mA.

5.34.2 Analog Pulse Output

The pulse output terminal (TO) can represent one of a variety of signals (OU.61). Scaling and filtering can also
be applied to the signal.

Group Code Name LCD Display ~ Parameter Setting  Setting Range ~ Unit
33 | Multi-function output 1 | Q1 define 39 |TO 0-38 -
61 | Pulse output setting TO Mode 0 | Frequency |0-15 -
62 | Pulse output gain TO Gain 100.0 10000~ %

1000.0

OU |63 |Pulse output bias TO Bias 00 -100.0-1000 |%
64 | Pulse output filter TO Filter 5 0-10000 ms
gs | Pulseoutputeonstant 1 ooy |00 00-1000  |%

output2

66 | Pulse output monitor TO Monitor 0.0 0.0-1000.0 %
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Analog Pulse Output Setting Details

Code Description

Pulse output TO and multi-function output Q1 share the same terminal. Set
OU.33 to 32kHz pulse output and follow the instructions below to make
wiring connections that configure the open collector output circuit.

1. Connecta 1/4W, 560Q) resistor between VR and Q1 terminals.

2. Connect EG and CM terminals.

When wiring the resistor, a resistance of 560Q or less is recommended to
stably provide 32kHz pulse output.

SGVR
0g 12A0
[
2%

P

i

0U.33 Q1 Define
oo

¢
o
DR |OF
LoR |OF [ov

4

0% |04 |Jos
02 |04 o2

2
q
ccececeee L

o=
o=
DA

AANA
YVVVY

1/4W 560Q

When connecting the pulse signal between the SW VFDs, connect pulse
output (Q1/TO-EG) to pulse input (P5/TI-CM) directly without resistor and
without jumper wire.

e Standard I/O <-> Standard /O : Connect to Q1/TO -> P5/Tl and
EG->CM
The Gain and Bias settings provide scaling adjustment of the pulse output
signal. The graphs below illustrate adjustments of OU.62 (TO Gain) and
0U.62 TO Gain, | OU.63 (TO Bias) percentages and the affect on the pulse output signal (TO).
0U.63 TO Bias 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.
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OUE2TO Galn
Factory| 16kHz .
default [
ous: % __50% 80%100%
A
TO Bias| [ S
224KkHz| ---
20.0% H
6akHz :
»
0% 50%80%100%

For example, if the maximum frequency set with dr.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 N .
TO = ————=XTO Gain + TO Bias

MaxFreq
0OU.64 TO Filter | Sets filter time constant on the analog output.
0U.65TO If analog output item is set to constant, the analog pulse output is
Const % dependent on the set parameter values.
0U.66 TO Monitors analog output value. Displays the maximum output pulse (32kHz)
Monitor as a percentage (%) of the standard.
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5.35 Digital Output
5.35.1 Multi-function Output Terminal (Relay1 and Q1) Settings
q Parameter q a
Group| Code Name LCD Display Setting Setting Range  Unit
30 | Fault output item Trip Out Mode |010* - bit
Multi-function relay1 N
31 setting Relay 1 29 |Trip - -
33 Mul.tl-functlon output1 Q1 Define 14 |Run R ~
ou setting
g [Mltifunctionoutput |y oy o : 00-11 bit
monitor
57 | Detection frequency FDT Frequency |30.00 0.00—
58 Detection frequency FDT Band 1000 Maximum Hz
band frequency
In 65— |Px termlna} Px Define 16 |Exchange |0~54 -
69 |configuration

[l
*Displayed as -/

BB8
[ 54 4 onthe 7-Segment display.

Multi-function Output Terminal and Relay Setting Details

Code
0OU.31 Relay1

Select relay (Relay 1) output options.

0U.33 Q1 Define

collector TR output.

Select output options for multi-function output terminal (Q1). Q1 is open

0OU41 DO Status

Set Relay1 and Q1 output functions.
Setting Function
0 | None No output signal.
1 | 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
(0U.58/2).
Example: Frequency Reference is 20 Hz. Bandwidth
(OU.58) is 10 Hz. Relay changes state at 15 Hz.

Hz

Frequency 20Hz

reference 40Hz
QOperation 15H 20Hz - 35Hz
Frequency -~ T

[o]] ; e

Runemd e
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Relay changes state when the reference frequency
and detection frequency (OU.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 (OU.57) is 30 Hz. Frequency bandwidth
(OU.58) is 10 Hz. Relay changes state at 25 Hz.

Frequency  30Hz 3Hz
reference
25Hz
Frequen .
Qi —

Runcmd peesss—

FDT-3

Relay changes state when the output frequency is
within the frequency bandwidth (OU.58) centered
around the detection frequency (OU.57).
Conditions are: Absolute value (output frequency—
operating frequency) < frequency bandwidth/2
Example: Detection frequency (OU.57) is 30 Hz.
Frequency bandwidth (OU.58) is 10 Hz. Relay
changes state when the output frequency is
between 25 Hz. and 35 Hz.

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 (OU.57) is 30 Hz.
Frequency bandwidth (OU.58) is 10 Hz. During
acceleration, relay changes state when output
frequency reaches detection frequency. During

deceleration, the relay changes state when the |
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Code \ Desci

output frequency is below the frequency
bandwidth/2.

0 25Hz
Frequency, :
Q —

LU N —

5 | Overload Relay changes state when VFD trips on motor
overload.

6 |IOL Relay changes state when VFD trips on VFD
overload..

7 | Underload Relay changes state when VFD trips on motor
underload.

9 | Stall Relay changes state when the VFD detects a motor
stall condition.

10 | Over voltage | Relay changes state when the VFD trips on Over
Voltage.

11 | Low Voltage Relay changes state when the VFD trips on Low
Voltage.

12 | Over Heat Relay changes state when the VFD trips on
Overheat.

13 | Lost Relay changes state when the VFD trips on Lost

command Command. Lost command includes lost reference

frequency from:
Analog input

RS-485 communication

Option Cards (Extended 1/O and communications)
14 | RUN Relay changes state when a run command is applied
and the VFD outputs voltage. There is no output
when reference frequency is at zero or during DC
braking.

Frequenc

1
Runcmd oy

15 | Stop Relay changes state when a stop command is
applied and when there is no VFD 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 VFD output.
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Comm line

Relay changes state when a digital input set to
“exchange” function is applied. For details, refer to
5.19 Supply Power Transition on page 177.

Speed search

Relay changes state during speed search operation.
For details, refer to 5.15 Speed Search Operation on
page 170.

22

Ready

Relay changes state when the VFD is in stand by
operation and ready to receive a run command.

28

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 5.30 Timer
Settings on page 188.

29

Trip

Relay changes state after a fault condition. Refer to
5.32 Multi-Function Output On/Off Control on
page 190.

3

DB Warn %ED

Relay changes state when the Dynamic Brake Duty
Cycle (Pr.66) is exceeded. Refer to 6.2.5 Dynamic
Braking (DB) Resistor Configuration on page 219.

On/Off
Control

Relay changes state based on the analog input
signal levels set with Ad.66~Ad.68. Refer to 5.32_
Multi-Function Output On/Off Control on page
190.

3

&

BR Control

TSed for external electro-mechanical brake control.
Relay operates based on Ad.41~Ad 47 settings.
Refer to 5.31 Brake Control on page_189.

3

-

Pre Heat

Relay changes state when the Pre Heat function is
activated. Refer to 4.25 Pre Heat Function on page
117,

37

Aux Source
@9

Relay changegs state when Auxiliary Mode is
selected. Refer to 4.79 Auxiliary (2nd) Operation
Mode Setting on page_104.

3

&

Fire Mode

Relay changes state when Fire Mode is activated.
Refer to 4.24 Fire Mode Operation on page 116.

40

KEB Operating

Relay changes state when the VFD is operating in
KEB mode. This outputs in the energy buffering
state before the input power restoration regardless
of KEB-1 and KEB-2 mode settings. Refer to 5.72_

Kinetic Energy Buffering Operation on page_163
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5.35.2 Fault Output using Multi-Function Output Terminal and Relay

With Relay1 or Q1 set to 29 (Trip), OU.30 (Fault Output) can further define relay activation during low voltage
faults, all faults and auto restart functions. Additionally, On and Off time delays can also be applied specifically
to the outputs when set to 29 (Trip).

Group Code Name Setting Range  Unit
N Trip Out "
30 | Fault trip output mode Mode - bit
31 | Multi-function relay1 Relay 1 - -
ou 33 [Multi-function output1 | Q1 Define - -
53 |Fadlttripoutputon TripOut OnDly [0.00 000-10000  |sec
delay
sy |Pulttipoutputolf I p g offbly 000 000-10000  |sec
delay

Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details
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Code

OU.30 Trip Out Mode

Description

Bit On/Off representation on display.

ltem

bit on

7-Segment
display

H

=

LCD keypad

;

Set OU.31 (Relay1) or OU.33 (Q1) to 29 (Trip). When a fault occurs, the
output will be activated. Output activation can be set based on trip type
per the table below.

Setting

Function

bit3 | bit2

bit1

¥ | Operates when low voltage fault trips occur

Operates when fault trips other than low
voltage occur

v

Operates when auto restart fails (Pr. 08-09)

QOU.31 Relay1

Configure Relay1 output function.

0U.33 Q1 Define

Configure Q1 output function.

QOU.53 TripOut On

Dly,
0U.54 TripOut OffDly

When a trip occurs, the relay (Relay1 or Relay2) will be activated
after the delay time set in OU.53 (On Dly). After a reset, the relay will
be initialized after the delay time set in OU.54 (Off Dly).
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5.35.3 Multi-function Output Terminal Delay Time Settings

Set On/Off delay times to adjust the relay operation time. The delay times set in OU.50 and OU.51 will

Learning Advanced Features

be applied to both Relay 1 and Q1 except when either output function is set to (29) Trip.

. Parameter Setting .
Group Code Name D Display Setting Range Unit
so [Multi-functionoutput |y o peray | 000 0.00-10000 |s
On delay
ou |51 |Multifunctionoutput | o ne {000 000-10000 |s
Off delay
5 Select IT|U|tI*.fUI’|CTIOn DO NC/NO 00 00-11 bit
output terminal Sel
W
d# V‘:ﬂ

* Displayed as /1 "1 [

ﬁ on 7-Segment display.

Output Terminal Delay Time Setting Details

Code Description
Each output can be set to operate as Type A or Type B. Type A is
deenergized in its normal state. Type B is energized in its normal state.
By setting the relevant bit to 0, it will operate as Type A (the NO
contact is Open) or setting it to 1 will operate as Type B (the NO
contact is Closed). Shown below in the table are Relay 1 and Q1
settings starting from the right bit. An additional three terminal type
selection bits at the terminal block will be added when an expansion I/O is
added.
Item bit on bit off
OUS52DONC/NO || 7-Segment | [ g
Sel | displa = !
LCD keypad H ﬂ
bit Q1, Relay1
A contact 01 Relay1 setas NC
0 [mno
1 B contact 10 Q1 setas NC
(NC)
1 Both Relay1 and Q1 are set
asNC

Sand SW Series VFD
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5.36 Keypad Language Settings

Select the language to be displayed on the LCD keypad. Keypad S/W Ver 1.04 and above provides language
selections.

Parameter Setting

Group Code Name LCD Display Setting Range

Language Sel

* Available on LCD keypad only.

5.37 Operation State Monitor

With the LCD keypad, the VFD's operating condition can be monitored. In the config (CNF) mode, a
maximum of four items can be selected and monitored simultaneously. Monitoring mode displays three
different items on the LCD keypad (CNF-21, 22 and 23). An additional item can be displayed in the status
window (CNF-20).

Setting
p Code Name LCD Display Parameter Setting e
Display item condition .
2 . N Al P: Fr - -
0 display window nytime Para |0 |Frequency
21 | Monitor mode display 1 | Monitor Line-1|0 | Frequency - Hz
CNF* |22 | Monitor mode display 2 | Monitor Line-2|2 | Output Current |- A
23 | Monitor mode display 3 | Monitor Line-3 |3 | Qutput Voltage |- \
24 | Monitor mode initialize I,\:;n Mode 0 |No -

*Available on LCD keypad only.

Operation State Monitor Setting Details

Code Description
Select items to display on the top-right side of the LCD keypad
screen. Codes CNF-20-23 share the same setting options as listed
in the table below.

Setting Function
0 | Frequency On stop, displays the set frequency. During
CNF-20 AnyTime Para operation, displays the actual output
frequency (Hz).
1 Speed On stop, displays the set speed (rpm).

During operation, displays the actual
operating speed (rpm).

2 | Output Displays output current.
Current
3 Output Displays output voltage.
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Voltage

4 | Output Power | Displays output power.

5 | WHour Displays VFD power consumption.
Counter

6 | DClink Displays DC link voltage within the VFD.

vohage

7 DI Status Displays input terminal status of the
terminal block. Starting from the right,
displays P1-P5 (P6-P8 option card).

8 | DO Status Displays output terminal status of the
terminal block. Starting from the right,
Relay1, Space, Q1.

9 | VI Monitor[V] | Displays the input voltage value at terminal
V1 (V).

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
™).

14 | V2 Monitor[%] | Displays input voltage terminal V2 value as
a percentage.

15 [ 12 Displays input current terminal 12 value (A).

Monitor[mA]

16 | 12 Monitor{%] | Displays input current terminal 12 value as a
percentage.

17 | PID Qutput Displays output of PID controller.

18 | PID Ref Value | Displays reference value of PID controller.

19 | PID Fdb Value | Displays feedback volume of PID controller.

20 | Torque If the torque reference command mode
(DRV-08) is set to a value other than
keypad (0 or 1), the torque reference value
is displayed.

21 | Torque Limit If torque limit setting (Cn.53) is set to a
value other than keypad (0 or 1), the torque
limit value is displayed.

23 | Spd Limit If the speed limit setting (Cn.62) on torque
control mode is set to a value other than
keypad (0 or 1), the speed limit setting is
displaved.

24 | Load Speed Displays the speed of a load in the desired

scale and unit. Displays the speed of a load
that ADV-61 (Load Spd Gain) and ADV-62
(Load Spd Scale) are applied as rpm or
mpm set at ADV-63 (Load Spd Unit). See
details below.
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Code Description
CNF-21~23 Monitor Select the items to be displayed in monitor mode. Monitor mode
Line-x is the first displayed mode when the VFD is powered on. A total of

three items, from monitor line-1 to monitor line- 3, can be
displayed simultaneously.
CNF-24 Mon Mode Init | Selecting 1(Yes) initializes CNF-20-23.

Parameter Setting

Display Setting Range Unit
61(40) |Rotation count speed gain | Load Spd Gain |- |100.0 | 1~6000.0[%] |-
ADV(M2) | 62(41) SR'C:‘Z“"” countspeed |, i spdScale [0 |x1 |0~4 Hz
63(42) |Rotation count speed unit |Load Spd Unit |2 |rpm |0~1 A

Load Speed Display Setting Detail

Code Description

ADV-61(M2-40) If monitoring item 24‘Load Speed and if the motor spmdlg and the

. load are connected with belt, the actual number of revolutions can be
Load Spd Gain " . N
displayed by calculating the pulley ratio.

ADV-62(M2-41) Selects the decimal places that item 24 Load Speed displays (from x1—
Load Spd Scale x0.0001).
Selects the unit of item 24 Load Speed. Selects between RPM
(Revolution Per Minute) and MPM (Meter Per Minute) for the unit.

For example, if line speed is 300 [mpm] at 800 [rpm], set ADV-61 (Load
Spd Gain) to "37.5%" to display the line speed. Also, set ADV-62 (Load
Sped Scale) to "X 0.1" to display the value to the first decimal point.
And set ADV-63 (Load Spd Unit) to mpm. Now, the monitoring item 24
Load Speed is displayed on the keypad display as 300.0 mpm instead
of 800 rpm.

ADV-63(M2-42)
Load Spd Unit

VFD power consumption

Values are calculated using voltage and current. Electric power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to 1(Yes) will reset cumulated
electric 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).
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5.38 Operation Time Monitor
Monitors VFD and fan operation time.
Group Code Name ‘ LCD Display  Parameter Setting  Setting Range  Unit
VFD operation . ’ .
70 accumulated time On-time 0/00/00 00:00 min
VFD operation . ’ .
7 accumulated time Run-time 0/00/00 00:00 min
VFD operation
NP 72 |accumulated time TimeReset [0 |No 0-1 -
initialization
74 |Coolng fan operation | o o000 0000 |- min
accumulated time
Cooling fan operation .
75  |accumulated time Fan Time 0 [No 0-1 -
Reset

initialization
*Available on LCD keypad only.

Operation Time Monitor Setting Details

Code

Displays accumulated power supply time (On-time). Information is
displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

Displays accumulated time (Run-time) of voltage output by run command
CNF-71 Run-time input. Information is displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)]
format.

Setting 1(Yes) will delete power supply accumulated time (On-time) and
CNF-72 Time Reset | operation accumulated time (Run-time) and is displayed as 0/00/00 00:00
format.

Displays accumulated time of VFD cooling fan operation. Information will
be displayed in [YY/MM/DD Hr: Min (0/00/00 00: 00)] format.

Setting 1(Yes) will delete cooling fan operation accumulated time (on-
time) and operation accumulated time (Run-time) and will display it in
0/00/00 00:00 format.

CNF-70 On-time

CNF-74 Fan time

CNF-75 Fan Time
Reset
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6 Learning Protection Features

Protection features provided by the S and SW Series VFDs are categorized into two types: Motor Protection
(Overload, Underload, Over Heat (ETH), Stall Prevention, etc.) and VFD Protection (Open Phase, Inverter
Overload, Fan Fault, External Trip, etc.).

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is an electronic thermal protective function that uses the output current of the VFD to predict a rise in
motor temperature without a separate temperature sensor. Protection of the motor is based on current,
time, and speed. The VFD responds to an ETH fault based on the setting of parameter Pr40 (ETH Trip
Selection).

Grou Code Name D Display Parameter Setting range Unit
p Setting
Pr 40 | Electronic thermal ETH Trip Sel 1 Free-Run {0-2 -
prevention fault trip
selection
41 | Motor cooling fan type | Motor Cooling 0 Self-cool |- -
42 |Electronic thermal one |ETH Tmin 150 120-200 %
minute rating
43 |Electronic thermal ETH Cont 115 50-150 %
prevention continuous
rating

Electronic Thermal (ETH) Prevention Function Setting Details

Code Description

Pr40 ETH Trip Sel 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 LED display will show “EtH”. The
LCD screen displays “E-Thermal."

Setting Function

0 | None The ETH function is not activated.

1 | Free-Run The VFD output is blocked. The motor coasts to a
stop (free-run).

2 | Dec The VFD decelerates the motor to a stop.

Pr41 Motor Cooling | Select motor cooling type (fan configuration) attached to the motor.

Setting ‘ Function ‘
0 | Self-cool ‘ The cooling fan is connected to the motor shaft and
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Code

the cooling effect avries with motor speed. Most
universal induction motors have this design.
Forced- Motor includes a separately powered cooling fan
cool which provides extended operation at low speeds.
Motors designed for VFDs typically have this design.

Continuous
rated current (%)

100 Pr41=1

%5 Pral=o
65
: | Frequency (Hz2)
20 60
Pr42 ETH 1 min The 1 minute trip level. Amount of input current that can be continuously

supplied to the motor for 1 minute. Percentage is based on the motor-
rated current (bA.13).

Pr43 ETH Cont Continuous rated motor amps including service factor amps without
tripping. Above this percentage, VFD will start accumulating over load.
Current

ETH trip time (seconds)

6.1.2 Overload Early Warning and Trip

The VFD provides motor overload protection and will trip on an Overload Fault (OLt) fault based on amount
of current (% motor amps) and time. The VFD responds to an overload fault based on the setting of
parameter Pr.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. Either Relay1 or Q1 (OU.31 or OU.33) can be set
to 5 (Overload) to provide an output signal. The VFD can also provide an overload warning (OLW) based on
the settings of parameters Pr.17 (OL Warn Select), Pr.18 (OL Warn Level) and PR-19 (OL Warn Time). Set
parameter Pr.17 to 1 (Yes) to activate the overload warning function. Set the output current level in parameter
Pr.18, set the time in Pr.19. Either Relay1 or Q1 (OU.31 or OU.33) can be set to 5 (Overload) to provide an
output warning signal. The VFD does not trip when warning levels are reached.
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Group| Code Name LCD Display Parameter Setting range  Unit
Setting
Pr 17 |Overload warning OL Warn Select |1 Yes 0-1 -
selection
18 | Overload warning level OL Warn Level {150 30-180 %
19 | Overload warning time OLWarnTime |10.0 0-30 s
20 | Motion at overload trip | OL Trip Select |1 | Free-Run |- -
21 |Overload trip level OL Trip Level 150 30-200 %
22 | Overload trip time OL Trip Time 60.0 0-60.0 s
OU |31 |Multi-function relay 1 Relay 1 5 Over Load |- -
item
33 |Multi-function output 1 | Q1 Define
item

Overload Early Warning and Trip Setting Details

210

Coden
Pr. 04 Load Duty

Select the load level.

Setting Function
Normal Used in light loads, like fans and pumps (overload
0 Duty tolerance: 120% of rated underload current for 1
(S Series minute).
Only)

Heavy Duty | Used in heavy loads, like hoists, cranes, and parking
(Sand SW | devices (overload tolerance: 150% of rated heavy load
Series) current for 1 minute).

Pr.17 OL Warn Set to 1 (Yes) to activate the overload warning function. If 0 (No) is selected,
Select the function is disabled.
Pr.18 OL Warn When the current to the motor is greater than the overload warning level
Level, (OL Warn Level) and continues at that level for the overload warning time
Pr.19 OL Warn Time | (OL Warn Time), the multi-function outputs (Relay 1 or Q1) send a warning
signal. Multi-function Relay1 or Q1 output a signal if OU.31 or OU.33 are set
to 5 (Over load). The VFD does not trip when warning levels are
reached.
Pr20 OL Trip Select |Select the VFD protective action in the event of an overload fault.
Setting Function
0 | None No protective action is taken.
VFD output is blocked and the motor will coast to a
1 | Free-Run
stop.
3 | Dec The VFD decelerates the motor to a stop.

Pr21 OL Trip Level,
Pr22 OL Trip Time

When the current supplied to the motor is greater than the value set in the
overload trip level (OL Trip Level) and continues for the overload trip time
(OL Trip Time), the VFD output is either blocked or decelerates according to
the Pr.20 selection.
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T:Pr19

Pr18

Multi-function output

Note

The overload warning signal will not work if the overload warn level (OL Warn Level) and the

overload warn time (OL Warn Time) are set higher than the overload trip level (OL Trip Level) and

overload trip time (OL Trip Time).

6.1.3 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. During deceleration, when the DC Link 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. Flux braking does not operate in IM Sensorless Vector.

Group Code Name LCD Display  Parameter Setting | Setting range \ Unit
Pr 50 |Stall preventionand | Stall Prevent |0000* - bit
flux braking
51  |Stall frequency 1 Stall Freq 1 |60.00 Start frequency— | Hz
Stall Freq 1
|52 | Stall level 1 Stall Level 1_| 180 30-250 %
53 | Stall frequency 2 Stall Freq 2 |60.00 Stall Freq 1-Stall  [Hz
Freq 3
54 |Stall level 2 Stall Level 2 | 180 30-250 %
55 | Stall frequency 3 Stall Freq 3 |60.00 Stall Freq 2-Stall | Hz
Freq4
56 | Stall level 3 Stall Level 3 | 180 30-250 %
57  |Stall frequency 4 Stall Freq4 | 60.00 Stall Freq 3— Hz
Maximum
frequency
58 |Stall level 4 Stall Level 4 180 30-250 %

OU (31 | Multi-function relay 1 | Relay 1
item
33 |Multi-function output | Q1 Define 9 |stall
1item

(el

* The value is displayed on the 7-Segment display as o0 E' l:l
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Stall Prevention Function and Flux Braking Setting Details

212

Code  Description
When the top LED/LCD segment is on, the corresponding bit is set (On). When the bottom

LED/LCD segment is on, the corresponding bit is off.
Item Bit Status (On) Bit Status (Off)
Keypad Q g
LCD keypad

Stall prevention can be configured for acceleration, deceleration, or constant speed

operation.
Description ‘

Setting

bit 5

bit 4 bit 3

Function
bit 2 bit 1

v Stall Protection during
Acceleration

v Stall Protection during Constant
Speed

Stall Protection during
Deceleration

Flux Braking during
Deceleration

Stall Protection Mode 2

Setting

bit

00000 -1 1111

Function

00001

Accelerating
Mode 1

If the VFD output current exceeds the preset stall level
(Pr.52, 54, 56, 58) during acceleration, the motor stops
accelerating and starts decelerating. If the current level
stays above the stall level, the motor decelerates to the
start frequency (dr.19). If the current level causes
deceleration below the preset level, the motor resumes
acceleration.

10001

Accelerating
Mode 2

If the VFD output current exceeds the preset stall level
(Pr.52, 54, 56, 58) during acceleration, the VFD
adjusts the output frequency according to the current
through Pl control. If the current level causes
deceleration below the unlock level, the motor resumes
acceleration.

00010

Constant
Speed Mode 1

Similar to stall protection during acceleration (Mode 1),
the motor starts decelerating and lowers the output
frequency automatically when the current level exceeds
the preset stall level. If the load current decreases below
the unlock level, the motor resumes acceleration.
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Similar to stall protection during acceleration (Mode 2), the
VFD adjusts the output frequency according to load current
Constant ‘amount when the current level exceeds the  preset stall level.
Speed Mode 2 | If the load current decreases below the unlock level, the
motor resumes acceleration.

01000

'I'mVFDdecebrmaﬁkeepsﬁreDCinkvdtagembNa
certair
#0100 | Decelerating amtdembammmybeb'\gerﬁmﬂ'\esanm
depending onthe load.

When using flux braking, the deceleration time may
#1000 | Flux Braking be reduced because regenerative energy is
expended at the motor.

Stall protection and flux braking operate together during
#1100 Stall and Flux | geceleration to achieve the shortest and most stable
Braking deceleration performance.

The "#" mark includes both 0 and 1 selections.
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Pr51 | Additional stall protection levels can be configured for different frequencies, based on the
Stall load type. As shown in the graph below, the stall level can be set above the base

Freq 1- | frequency. The lower and upper limits are set using numbers that correspond in ascending
Pr58 |order. For example, the range for Stall Frequency 2 (Stall Freq 2) becomes the lower limit

Stall for Stall Frequency 1 (Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).
Level 4
Stall level

Stall level 1

Stall level 2
Stalllevel 3
Stall level 4 [ -~

StaliFrq2 | Stall Frgd

Stall Frq1 __ Stall Fro3

Output Frequency

Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and
fourth bits of Pr.50 (Stall Prevention) to achieve the shortest and most stable deceleration
performance without triggering an overvoltage fault trip 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 may be damaged.

When operating Brake resistor, the motor may vibrate under the Flux braking operation. In this
case, turn off the Flux braking(Pr.50).

© Caution

«  Acceleration stops when stall protection operates during acceleration.

«  Use caution when using stall protection during deceleration as the deceleration time can
take longer than the time set.

*  When the motor is operating, Stall Level 1 applies and determines the operation of stall
protection.
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6.2 Inverter and Sequence Protection

6.2.1 Open-phase Protection

Open-phase monitoring and protection can be set to either or both the input and output of the VFD. The
protection is used to prevent overcurrent levels at the VFD input and/or output due to an open-phase. An open-
phase at output may cause the motor to stall due to a lack of torque. For input phase open, a voltage level can be
set (Pr.06), below which the VFD will trip..

Group Code Name Display Parameter etting range Uni
Setting
Pr 05 Input/output open- | Phase Loss Chk | 00* Bitsetting | bit
phase protection 00~ 11
06 Open-phase input IPOV Band 15 1-100V '
voltage band
5 55
* The value is displayed on the 7-Segment display as ‘ﬁ ‘jj @ ﬁ

Input and Output Open-phase Protection Setting Details

Code Description

Input and output phase protection can be selected separately. When the
top LED segment is on, the corresponding bit is set On (1). When the
bottom LED segment is on, the corresponding bit is Off (0). Bit O is for
output phase monitoring, Bit 1 is for input phase monitoring.

Item Bit status (On) Bit status (Off)
7-Segment L /
Pr05 Phase Loss display = o
LCD keypad H E‘
Setting Function
Bit 2 Bit 1
v Output open-phase protection
v Input open-phase protection

The initial value of input voltage during open-phase input is 15V with a
Pr06 IPO V Band setting range of 0 ~ 100V.
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6.2.2 External Trip Signal

Set one of the multi-function (digital) input terminals In.65 ~ In.69 to 4 (External Trip). When activated, the
VFD trips (Ext) and blocks the output. The five input terminals can be set independently with IN-87 to activate
the trip when closed or opened (set as NO or NC).

Group Code Name LCD Display  Parameter Setting \Seni»g range Unit
In 65-69 | Px terminal setting Px Define 4 External 0~54 -
options (Px: P1-P5) Trip
; ; [agag PR ~
87 Multi-function input | DI NC/NO Sel HA a a bit

contact selction

External Trip Signal Setting Details

Code
In.87 DINC/NO | Selects the type of digital input contact to operate as Type A or Type B. Type
Sel A'is normally open (NO), close to trip. Type B is normally closed (NC), open to

trip. By setting the relevant bit to 0, it will operate as Type A (NO) or setting it
to 1 will operate as Type B (NC).

The corresponding terminals for each bit are as follows:

[ Bit [11J10 ]9 [8 J7 ]6 [5 [4 [3
| Terminal || | [ [ Tespaps

~

[1]
|

P2 | P1

External Trip A terminal On [

External Trip B terminal On Il

Frequency /L

Pa(a) =
P5(B) -
Runcmd

6.2.3 Inverter Overload Protection

In addition to motor overload settings, the VFDs have built in VFD overload protection. When the VFD input
current exceeds the rated current, a protective function is activated to prevent damages to the VFD. This VFD
overload protection is based on inverse proportional characteristics.

An VFD overload warning signal (relay output) can be provided before the VFD overload protection function
(IOL) operates. Set OU.31 or OU.33 to 6 (IOL). When the overcurrent time reaches 60% of the allowed
overcurrent time (150%, 1 min), the output will change state (signal output at 150%, 36 sec).
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LCD Display ~ Parameter Setting  Setting range
OU |31 [Multi-functionrelay 1 |Relay 1 6 1oL -

33 | Multi-function output |Q1 Define
1

Unit

6.24 Speed Reference Loss

When setting the operating speed using an analog input, a pulsed input, through communications option or
the keypad, the speed reference loss setting can be used to select the response of the VFD after the signal
loss.

A digital output can be used to provide a signal when the speed reference is lost. Set OU.31 or OU.33 to 13
(Lost Command).

Group Code Name LCD Display Parameter Setting Setting range  Unit
Pr 12 |Speed command Lost Cmd 1 Free-Run |- -
loss operation mode | Mode
13 [Time to determine | Lost Cmd 10 0.1-120 s
speed command Time
loss
14 |Operation frequency |Lost Preset F | 0.00 Start Hz
at speed command frequency—
loss Max.
frequency
15 |Analog input loss Al Lost Level |0 Half of x1 -
decision level
OU (31 | Multi-function Relay |Relay 1 13 |Lost - -
1 Command
33 | Multi-function Q1 Define
output 1
Speed Command Loss Setting Details
Code Description
Pr12 Lost Cmd The VFD responds to the Speed Reference Loss based on the setting of
Mode Pr.12 (Lost Command Mode).
Settin Function
0 None The speed reference becomes the operating
frequency (zero if lost) without any protection
function
1 Free-Run The VFD blocks output. The motor coasts to a
stop.
2 Dec The motor decelerates and stops based on the
time set at Pr.07 (Trip Dec Time).
3 Hold Input The VFD calculates the average input value for
10 seconds before the loss of the speed
reference and uses it as the speed reference.

SW Series VFD 217



Learning Protection Features

Code Description

4 Hold Output | The VFD calculates the average output
frequency for 10 seconds before the loss of the
speed reference and runs at that speed.

5 Lost Preset The VFD operates at the frequency set at Pr. 14
(Lost Preset F).

Pr.15 Al Lost Level, | Configure the voltage level and time delay for speed reference loss when
Pr.13 Lst Cmd Time | using an analog input.
Settin Function

0 Half of x1 ased on the values set at In.08 and In.12,
protective operation starts when the input

signal is reduced to half of the initial value of the
analog input set using the speed reference (Frq
code in Operations group) and it continues for
the time (speed loss decision time) set at Pr.13
(Lost Cmd Time). For example, set the reference
frequency to 2 (V1) at the Frq code, and In.06

(V1 Polarity) to 0 (Unipolar). When the voltage
input drops to less than half of the value set at
In.08 (V1 Volt x 1), the protective function is
activated.

1 Below x1 The protective operation starts when the signal
becomes smaller than the initial value of the
analog input set by the speed reference and it
continues for the speed loss decision time set at
Pr.13 (Lost Cmd Time). Codes In.08 and In.12 are
used to set the standard values..

Pr.14 Lost Preset F | To run at a fixed speed, set the operation mode Pr.12 (Lost Cmd Mode) to 5
(Lost Preset). When the protection function operates, this sets the
frequency for continued operation.

Example: Set Pr.15 (Al Lost Level) to 1 (Below x 1), Pr.12 (Lost Cmd Mode) to 2 (Dec), and Pr.13 (Lost Cmd
Time) to 5 sec. Then it operates as follows:

Frequency
reference

—»fs secfa—
Frequency P —

a %
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If speed reference is lost while using communication (option cards or the integrated RS-485), the
protection function operates regardless of Pr.12 setting. Operates after the command loss
decision time set at Pr.13 (Lost Cmd Time) has passed.

When using analog signals, when signal returns above the level set in Pr.15, the VFD clears the
fault and returns to normal operation.

6.2.5 Dynamic Braking (DB) Resistor Configuration

The braking transistor (IGBT) and monitoring/control circuit is integrated inside the VFD. An external brake
resistor is required, connected externally to the VFD. Refer to 11.5 Braking Resistor Specification on page 368.
The standard for braking torque is 150% at a working rate, Pr.66 of 5% (%ED or duty cycle). If the Pr.66 %ED is
increased to 10%, the rated capacity (W) of the brake resistor must be doubled.

A digital output can be used to provide a warning when the duty cycle (%ED) has been exceeded. Set OU.31
or OU.33 to 31 (DB Warn %ED).

Group Code Name

LCD Display Parameter Setting  Setting range Ui

Pr 66 | Braking resistor DB Warn %ED |10 0-30 %
configuration

OU (31 |Multi-function relay |Relay 1 31 |DB - -
1item Warn %ED

33 |Multi-function Q1 Define
output 1 item

Dynamic Breaking Resistor Setting Details

Code
Pr.66 DB Warn %ED

Description

Set the Enable Duty (%ED). This sets the rate at which the braking resistor
operates for one operation cycle. If the Enable Duty (%ED) is set to 0%,
braking can be used without restriction. However, precaution is necessary
as there is a risk of the VFD tripping and/or over heating of the resistor. The
maximum time for continuous braking is 15 secs. and turns off after the 15
sec period has expired. The time when the next braking cycle is available
(after the 15 seconds continuous) is calculated as below.

T = (00D )

Examples of braking resistor setup are as follows:

T_dec
%ED = — 100
% T_acc + T_steady + T_dec + T_stop x %

SW Series VFD
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Code Description

_acc T_steady 1 T_dec T_stop

[Example 1]

T_dec
%ED = X 100%

T_dec + T_steadyl + T_acc + T_steady?2

Frequency : : ;
T dec. Tacc i
T_steady 1 T_steady 2
[Example 2]

«  T_acc: Acceleration time to set frequency

+  T_steady: Constant speed operation time at set frequency

+  T_dec: Deceleration time to a frequency lower than constant speed
operation or the stop time from constant speed operation

+ T _stop: Stop time until operation resumes

® Caution

Do not set the Enable Duty that will exceed the resistor’s power rating. If overloaded, it can
overheat and cause a fire. When using a resistor with a thermal switch, the switch output can be
used as an external trip input signal to the VFD or shunt trip the main breaker.
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6.3 Under Load Fault Trip and Warning

The VFD can be set to monitor and trip if needed, when low motor current conditions exist during operation.
This will protect against pump cavitation, deadhead and dry running operating conditions. Set Pr.27, Under
load fault selection to Free-Run or Decelerate to enable the protection. Current detection levels are set with
Pr29 and Pr30. Either digital output (OU.31 or OU.33) can be set to 7 (Under Load) to provide an output
signal.

‘ LCD Display  Parameter Setting Setting range ‘ Unit

Pr 25 Under load warning |UL Warn Sel |1 Yes 0-1 -

selection

26 Under load warning {UL Warn 100 0-600 sec
time Time

27 Under load trip UL Trip Sel 1 Free-Run - -
selection

28  |Under load trip UL Trip Time {30.0 0-600 sec
timer

29  |Underload upper  |ULLF Level |30 10-100 %
limit level

30  |Underload lower UL BF Level |30 10-100 %
limit level

Under Load Trip and Warning Setting Details

Code
Pr27 UL Trip Sel Sets the VFD reaction to an under load condition. If set to 0

(None), underload is not monitored. If set to 1 (Free-Run), the output is
blocked and the motor coasts to a stop. If set to 2 (Dec), the motor
decelerates, then stops.

Pr25 UL Warn Sel | To activate an under load warning, set to 1 (Yes) and set one of the digital
outputs, Relay1 or Q1 (OU.31 or OU.33) to 7 (UnderLoad).

Pr.26 UL Warn Time, | Delay times can be set to provide a warning signal (via the output relays)
Pr28 UL Trip Time | after the time set in Pr.26, UL Warn Time and a trip after the time set in
Pr.28, UL Trip Time. This function does not operate if energy-saving
operation is activated at Ad.50 (E-Save Mode).

Pr29 ULLF Level, «  Based on Pr.04 Setting of Heavy Duty.

Pr30 UL BF Level The under load trip level (% of motor amps) is based on a constant
torque curve when operating between 2 x slip frequency (bA.12) and
the base frequency (dr.18). The trip level setting (Pr.30) applies
throughout the speed range. Pr29 is not used.

Output current

Pr30 |-

Rated slip x 2 Output frequency
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6.3.1 Fan Fault Detection

The VFD monitors the cooling fan for proper operation. When an error or fan failure occurs, the VFD
responds to the failure based on the setting of Pr.79 (cooling fan fault selection). The VFD will display a fan
fault (Fan) or warning (FanW). Either Relay1 or Q1 (OU.31 or OU.33) can be set to 8 (Fan Wamning) to provide
an output signal.

Group Code Name LCD Display  Parameter Setting Setting range  Unit
Pr 79 | Cooling fan fault FAN Trip 0 Trip

selection Mode
OU |31 |Multi-function relay 1 Relay 1 8 |FAN Warning -
OU |33 [Multi-function output 1 | Q1 Define

Fan Fault Detection Setting Details

Code Description

Pr.79 FAN Trip Set the cooling fan fault mode.
Mode
Settin Function
0 Trip The VFD output is blocked and the fan trip (Fan)
is displayed..
1 Warning The VFD continues operation and the fan
warning (FanW) is displayed.
0OU.31 Relay1 Set either parameter OU.31 or OU.33 to 8 (FAN Warning), a fan warning
0U.33 Q1 Define,  |signal is output and operation continues. However, the VFD will eventually
trip on inverter overheat (OHt) protection..

6.3.2 Low Voltage Trip

When the internal DC link voltage drops due to a power loss, the VFD turns off the output and a low voltage fault
(Lut) occurs after the delay time set in Pr.81 (Low voltage fault delay time). When the voltage recovers, the fault
clears and the VFD is ready to resume operation. Either Relay1 or Q1 (OU.31 or OU.33) can be set to 11 (Low
Voltage) to provide an output signal.

Group Code Name Display \Parametersm g \Seﬂl g range Ui

Pr 81 | Low voltage trip decision |LVT Delay (0.0 0-60 sec
delay time
OU |31 [Multi-function relay 1 Relay 1 11 |Low Voltage -
33 | Multi-function output 1 | Q1 Define

Low Voltage Fault Trip Setting Details

Description

Pr81 VT Delay When a low voltage condition occurs, the VFD blocks it output. A relay, if
set to 11 (Low Voltage) will change state immediately. Then, after the delay
time, the VFD generates a low voltage fault (Lut). The LVT Delay time does
not apply to the relay outputs.
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6.3.3 Output Block by Multi-Function Terminal

Set one of the digital input terminals (P1 ~ P5) to 5 (BX). When activated (bx on display), the VFD response is
determined by Pr45 (Bx Trip Mode). Set to (0) coast to a stop, Set to (1) decelerate to a stop.

Group Code Name LCD Display Parameter Setting Setting Unit

options P5)

Output Block by Multi-Function Terminal Setting Details

Description

In.65-69 Px Define | When a digital input terminal is set to 5 (BX) and is activated during
operation, the VFD response is determined by Pr45 (Bx Trip Mode).
0: Coast -> The motor coasts to a stop
1: Decelerate -> The motor decelerates to a stop.
While "bx" is displayed, the VFD's operating information (frequency and
current) at the time of BX signal can be monitored. The VFD resumes
operation when the BX terminal is de-activated provided that the Start/Run
command is still active.

6.3.4 Trip Status Reset

After a fault, the VFD can be reset using the 7-Segment display (Stop/Reset) button or a digital input.

Group Code Name LCD Display Parameter Setting range | Unit
Setting
In 65-69 | Px terminal setting |Px Define (Px: P1- |3 RST 0~54 -
options P5)
Trip Status Reset Setting Details

Description

In.65-69 Px Define | Set the multi-function (digital) input terminal to 3 (RST) and activate the
terminal to reset the fault. A reset can also be performed by pressing the
[Stop/Reset] button on the 7-Segment display.

6.3.5 Operation Mode on Option Card Trip
The VFD monitors communication between installed option cards and will fault on an "Option Trip” (OPt)

when a communication error occurs.  The VFD responds to an Option Trip based on the setting of Pr.80
(motion at option trip).
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Group Code Name LCD Display Parameter Setting range | Unit
Setting
Pr 80 | Operation mode on Opt Trip Mode [0 |None 0-3 -
option card trip 1 |Free-Run
2 |Dec

Pr80 Opt Trip Mode || Settin Function
0 None No operation
The VFD output is blocked. The motor coasts to
1 Free-Run
astop.
2 Dec The motor decelerates to the value set at Pr07
(Trip Dec Time).

6.3.6 No Motor Trip

The VFD can detect a low motor current condition and will trip on “no motor trip” (nmt) if the VFD output
current is below the Pr.32 detection level for the Pr.33 detection time. The VFD responds to a no motor trip
condition when Pr.31 (No Motor detection) is set to (1) Free-Run. Pr:31 may be set to (0) None (default) for
testing with no motor connected.

LCD Display Parameter Setting  Setting

range
Pr 31 | Operation on no motor | No Motor Trip |0 None 0-1 -
trip 1 Free-Run
32 | No motor trip current No Motor Level |5 1-100 %
level
33 | No motor detection time | No Motor Time |3.0 0.1-10 s

No Motor Trip Setting Details

‘ Description
Pr31 No Motor Trip  |0: None -> No action.
Pr.32 No Motor Level, | 1: Free-Run -> Activates trip based on Pr.32 and Pr.33 settings. VFD will
Pr.33 No Motor Time | coast to a stop.
If the output current value [based on the rated current (bA.13)] is lower
than the value set at Pr.32 (No Motor Level), and if this continues for the
time set at Pr.33 (No Motor Time), a ‘no motor trip’ (nmt) occurs.

® Caution

If bA.07 (V/F Pattern) is set to 1 (Square), a ‘no motor trip’ may occur due to lower output current.
If so, set Pr.32 (No Motor Level) to a lower value than the factory default.
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6.3.7 Low voltage trip 2

The standard Low Voltage fault (Lut) will automatically clear when the DC Link voltage returns (above) the LV
Trip level and it is not saved in the fault history. Settings for Pr.82 (LV2 Selection) determine if the Low Voltage
fault will:

1. Require a fault reset (change from level to latch fault)
2. Besaved in the fault history.

Setting
Group Code Name LCD Display Parameter Setting range Unit
LV2 not enabled
LV2 enabled
Fault history not
LV2 Selection | LV2 Enable saved
LV2 not enabled

LV2 enabled and
Fault history saved

Bit setting
00~11

When LV2 is enabled (bit 1 set to 1) and a low voltage condition occurs, the VFD will trip on a Low Voltage
Trip 2 (Lu2) and require a reset. When the fault history is enabled (bit 2 set to 1), the LV2 fault (Lu2) will be
saved in the fault history.
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6.4

Fault/Warning List

See 9 Troubleshooting on page 333 for details about faults and warnings.

Category LCD Display Det
Major fault | Latch type | Over Current1 Over current trip
Over Voltage Over voltage trip
External Trip Trip due to an external signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Option Trip-x* Option fault trip*
Over Heat Over heat fault trip
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip
Inverter OLT Inverter overload fault trip
Ground Trip Ground fault trip
Fan Trip Fan fault trip
E-Thermal Motor overheat fault trip
Pre-PID Fail Pre-PID operation failure
10 Board Trip 10 Board connection fault trip
Ext-Brake External brake fault trip
No Motor Trip No motor fault trip
Low Voltage 2 Low voltage fault trip during operation
ParaWrite Trip** Write fault trip
Level type | Low Voltage Low voltage fault trip
BX Emergency stop fault trip
Lost Command Command loss trip
Safety A(B) Err Safety A(B) contact trip
Hardware EEP Err External memory error
damage ADC Off Set Analog input error
Watch Dog-1 CPU Watch Dog fault trip
Watch Dog-2
Minor fault Over Load Motor overload fault trip
Under Load Motor underload fault trip
Warning Lost Command Command loss fault trip warning
Over Load Overload warning
Under Load Under load warning
Inverter OLT Inverter overload warning
DB Warn %ED Braking resistor braking rate warning
Retry Tr Tune Rotor time constant tuning error

* Applies only when an option board is used.
** Displayed on an LCD keypad only.
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7

RS-485 Communication Features

This section in the user manual explains how to control the VFD with a PLC or a computer over a long
distance using the RS-485 communication features. To use the RS-485 communication features, connect the
communication cables and set the communication parameters on the VFD. Refer to the communication
protocols and parameters to configure and use the RS-485 communication features.

71

Communication Standards

Following the RS-485 communication standards, S and SW Series VFD's 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.

Item
Communication method/
Transmission type

Standard
RS-485/Bus type, Multi-drop Link System

VFD type name

N

Number of connected VFDs/
Transmission distance

Maximum of 16 VFDs / Maximum1,200m (recommended distance: within 700m)

Recommended cable size

0.75mm?, (18AWG), Shielded Type Twisted-Pair (STP) Wire

Installation type

Power supply

Dedicated terminals (S+/S-/SG) on the control terminal block

Supplied by the VFD - insulated power source from the VFD's internal circuit

Communication speed

1,200/2,400/9,600/19,200/38,400/57,600/115,200 bps

Control procedure

Asynchronous communications system

Communication system Half duplex system
Character system Modbus-RTU: Binary / LS Bus: ASCIl
Stop bit length 1-bit/2-bit
Frame error check 2 bytes
Parity check None/Even/Odd
72 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the VFD is the slave
device. When using a computer as the master, the RS-232 converter must be integrated with the computer,
so that it can communicate with the VFD through the RS-232/RS-485 converter. Specifications and
performance of converters may vary depending on the manufacturer, but the basic functions are identical.
Refer to the converter manufacturer’s user manual for details about features and specifications.

Connect the wires and configure the communication parameters on the VFD by referring to the following
illustration of the communication system configuration.
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Inverter #1

[

Inverter #2

[l

Inverter #n

1

1

7.2.1 Communication Line Connection

Make sure that the VFD 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 VFDs 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 terminals on the PLC and VFD are
connected. SG terminals prevent communication errors due to electronic noise interference.

7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the communication lines are
connected properly. Turn on the VFD and set the communication parameters.

Group \ Code Name LCD Display Parameter Setti Unit
™ 01 Built-in communication Int485 St ID 1 -
VFD ID
02 Built-in communication Int485 Proto 0 |ModBusRTU |0,2 -
protocol
03 Built-in communication Int485 BaudR {3 9600 bps 0-7 -
speed
04 Built-in communication Int485 Mode |0 | D8/PN/S1 0-3 -
frame setting
05 Transmission delay after Resp Delay 5 0-1000 ms
reception
228
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Communication Parameters Setting Details

Code
CM.01 Int485 St ID

Set the VFD station ID between 1 and 250.

CM.02 Int485 Proto

Select one of the two built-in protocols: Modbus-RTU or LS INV 485.

Setting Function
0 \ Modbus-RTU Modbus-RTU compatible protocol
2 \ LS INV 485 Dedicated protocol for the LS VFD

CM.03 Int485 BaudR

Set a communication setting speed up to 115,200 bps.

Setting

Function

1,200 bps

2,400 bps

4,800 bps

9,600 bps

19,200 bps

o|n|s|wn|=lo

38400 bps

56K bps

7

115 Kbps

CM.04 Int485 Mode

Set a communication confi
number of stop bits.

Setting

Function

0

D8/PN/S1

8-bit data / no parity check / 1 stop bit

1

D8/PN/S2

8-bit data / no parity check / 2 stop bits

2

D8/PE/S1

8-bit data / even parity / 1 stop bit

3

D8/PO/S1

8-bit data / odd parity / 1 stop bit

CM.05 Resp Delay

iguration. Set the data length, parity check method, and the

slave communication.

Request Request

Master

Set the response time for the slave (VFD) 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 code to an appropriate value for smooth master-

P
e

Pa—

Slave ‘

e

see

Response

CM.5 Resp Delay

Response

CM.5 Resp Delay
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7.2.3 Setting Operation C dandF

To select the built-in RS485 communication as the source of command, set the Frq code to 6 (Int485) on the
keypad (basic keypad with 7-segment display). On an LCD keypad, set the DRV code to 3 (Int485). Then, set
common area parameters for the operation command and frequency via communication.

Group Code LCD Display Parameter Setting  Setting range Unit
Pr 12 Speed command loss Lost Cmd Mode |1 Free-Run 0-5 -
operation mode
13 Time to determine speed  |Lost Cmd Time | 1.0 0.1-120 s
command loss
14 Operation frequency at Lost Preset F 0.00 Start frequency- |Hz
speed command loss Maximum
frequency
ou 31 Multi-function relay 1 Relay 1 13 |Lost 0-35 -
33 Multi-function output 1 Q1 Define Command
Group Name Parameter Setting  Setting range Ui
Operation |DRV Command source | Cmd Source* 3 |Int485 0-5 -
Frq Frequency setting Freq Ref Src 6 |Int485 0-12 -
method

* Displayed in DRV-06 on an LCD keypad.

724 C i Loss Pr ive O i

Configure the command loss decision standards and protective operations run when a communication
problem lasts for a specified period of time.
Command Loss Protective Operation Setting Details

Code Dest
Pr12 Lost Cmd | Select the operation to run when a communication error has occurred and lasted exceeding the
Mode, time set at Pr. 13.

Pr13 LostCmd || Setting Function
Time 0 None The speed command immediately becomes the operation
frequency without any protection function.

1 Free-Run The VFD blocks output. The motor performs in free-run condition.

2 Dec The motor decelerates and then stops at the time set at Pr.07 (Trip
Dec Time).

3 Hold Input The VFD calculates the average input value for 10 seconds before
the loss of the speed command and uses it as the speed
reference.

4 Hold Output | The VFD calculates the average output value for 10 seconds
before the loss of the speed command and uses it as the speed
reference.

5 Lost Preset The VFD operates at the frequency set at Pr. 14 (Lost Preset F).
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7.2.5 Setting Virtual Multi-Function Input

Multi-function input can be controlled using a communication address (0h0385). Set codes CM.70-77 to the
functions to operate, and then set the BIT relevant to the function to 1 at 0h0322 to operate it. Virtual multi-
function operates independently from In.65-69 analog multi-function inputs and cannot be set redundantly.
Virtual multi-function input can be monitored using CM.86 (Virt DI Status). Before you configure the virtual
multi-function inputs, set the DRV code according to the command source.

Group  Code Name ‘ LCD Display Parameter Set Setting range Ui

™ 70-77 | Communication multi- Virtual DI x 0 None 0-49 -
function input x (x: 1-8)

86 Communication multi- Virt DI Status - - - -

function input monitoring

Example: When sending an Fx command by controlling virtual multi-function input in the common area via
Int485, set CM.70 to FX and set address 0h0322 to 0h0001.

Note

The following are values and functions that are applied to address 0h0322:.

Setting Function
0h0001 Forward operation (Fx)
0h0003 Reverse operation (RX)
0h0000 Stop
7.2.6 SavingF Defined by C i

If you turn off the VFD after setting the common area parameters or keypad parameters via communication
and operate the VFD, the changes are lost and the values changed via communication revert to the previous
setting values when you turn on the VFD.

Set CNF-48 to 1 (Yes) to allow all the changes over comunication to be saved, so that the VFD retains all the
existing values even after the power has been turned off.

Setting address 0hO3EO to 0 and then setting it again to 1 via communication allows the existing parameter
settings to be saved. However, setting address 0h03EO to 1 and then setting it to O does not carry out the
same function. Parameters defined by communication can only be saved using an LCD keypad.

LCD Display
Parameter Save

Parameter Setting  Settingrange  Unit

CNF* Save parameters

*Available on an LCD keypad only.
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7.2.7 Total Memory Map for Communication

Communication Area Memory Map etails
Communication common compatible area | 0h0000-0h00FF |iS5, iP5A, iV5, iG5A compatible area
Parameter registration type area 0h0100-0hO1FF | Areas registered at CM.31-38 and CM.51-58

0h0200-0h023F | Area registered for User Group
0h0240-0h027F | Area registered for Macro Group
0h0280-0h02FF | Reserved

SW communication common area 0h0300-0h037F | Inverter monitoring area
0h0380-0h03DF _ | Inverter control area
Oh03E0-OhO3FF | Inverter memory control area
0h0400-0hOFFF | Reserved

0h1100 dr Group

0h1200 bA Group
0h1300 Ad Group
0h1400 Cn Group
0h1500 In Group

0h1600 OU Group
0h1700 CM Group
0h1800 AP Group
0h1B00 Pr Group

0h1C00 M2 Group

7.2.8 Parameter Group for Data Transmission

By defining a parameter group for data transmission, the communication addresses registered in the
ccommunication function group (CM) can be used in communication. Parameter group for data transmission
may be defined to transmit multiple parameters at once, into the communication frame.

Group  Code Name LCD Display Parameter Sef Setting range  Uni
™ 31-38 Output communication Para Status-x - - 0000-FFFF Hex
address x
51-58 Input communication Para Control-x - - 0000-FFFF Hex
address x

Currently Registered CM Group Parameter

Address Parameter Assigned content by
0h0100-0h0107 Status Parameter-1- Parameter communication code value registered at CM.31-38
Status Parameter-8 (Read-only)

Control Parameter-1- | Parameter communication code value registered at CM.51-58
Control Parameter-8 | (Read/Write access)

0h0110-0h0117

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 - ), register the operation speed at Para Control-4 and the
operation command to Para Control-5.
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7.3 Communication Protocol
The built-in RS-485 communication supports LS INV 485 and Modbus-RTU protocols.
7.3.1 LSINV 485 Protocol

The slave device (VFD) responds to read and write requests from the master device (PLC or PC).

Request

ENQ St ID Cl Data SUM EOT
1byte 2 bytes 1 byte n bytes 2 bytes 1 byte
Normal Response

ACK St ID CMD Data SUM EOT
1byte 2 bytes 1 byte n x4 bytes 2 bytes 1 byte
Error Response

NAK Station ID Error code SUM EOT
1byte 2 bytes 1byte 2 bytes 2 bytes 1byte

«  Arequest starts with ENQ and ends with EOT.

« A normal response starts with ACK and ends with EOT.

«  An error response starts with NAK and ends with EOT.

« Astation ID indicates the VFD number and is displayed as a two-byte ASCII-HEX string that uses
characters 0-9 and A-F.

«  CMD: Uses uppercase characters (returns an IF error if lowercase characters are encountered)—please
refer to the following table.

Character ASCII-HEX Command

R 52h Read

‘W 57h Write

X 58h Request monitor registration
Y; 59h Perform monitor registration

«  Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B"B"8'h — 30h 42h 42h 38h)

«  Error code: ASCII-HEX (refer to 7.3.1.4 Error Code on page 236)

«  Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes

«  Monitor registration buffer: 8 Words

*  SUM: Checks communication errors via sum.
SUM-=a total of the lower 8 bits values for station ID, command and data (Station ID+CMD+Data) in
ASCII-HEX.
For example, a command to read 1 address from address 3000: SUM="0"+"1"+R'+3'+'0'+'0'+'0'+'1" =
30h+31h+52h+33h+30h+30h+30h+31h = 1A7h (the control value is not included: ENQ ACK, NAK,
etc).
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ENQ Station ID cMD Address Number of SUM
Addresses
05h o1 ‘R ‘3000 1 AT 04h
1 byte |2 bytes \ 1 byte ‘4 bytes ‘ 1 byte [2 bytes \1 byte
Note

Broadcasting sends commands to all VFDs connected to the network simultaneously. When
commands are sent from station ID 255, each VFD acts on the command regardless of the
station ID. However no response is issued for commands transmitted by broadcasting.

73.1.1 Detailed Read Protocol

Read Request: Reads successive n words from address XXXX.

Station ID CMD Number of Sum
Addresses
05h 01-'FA R XXX 18 =n XX 04h
1 byte ‘2 bytes |1 byte |4bytes |1 byte ‘2 bytes \1 byte

Total bytes=12. Characters are displayed inside single quotation marks().

Read Normal Response
Station ID

06h ‘01'-'FA R XXX XX 04h

1 byte ‘ 2 bytes ‘ 1 byte | n x 4 bytes ‘ 2 bytes ‘ 1 byte
Total bytes= (7 x n x 4): a maximum of 39

Read Error Response

NAK Station ID CMD Error code SUM EOT
15h O1-FA R XX 04h

1 byte ‘2 bytes \1 byte |2 bytes ‘2 bytes \1 byte
Total bytes=9

73.1.2 Detailed Write Protocol

Write Request: Writes successive n words to address XXXX.

ENQ StationID  CMD Address Number of

Addresses
05h ‘01'-'FA' w XXXX 1-'8'=n XXX XX
1byte |2bytes  |1byte  |4bytes  |1byte [nx4bytes [2bytes  |1byte
Total bytes= (12 + n x 4): a maximum of 44
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Write Normal Response

06h 01'-'FA W 04h

1 byte \Zbytes ‘1byte |n><4bytes \Zbytes ‘1byte
Total bytes= (7 + n x 4): a maximum of 39

Write Error Response

NAK Error Code EOT
15h 01"-'FA W - 04h

1 byte |2 bytes |1 byte |2 bytes |2 bytes |1 byte
Total bytes=9

7.3.1.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous monitoring and
periodic updating.

Monitor Registration Request: Registration requests for n addresses (where n refers to the number of
addresses. The addresses do not have to be contiguous.)

Station ID Address
05h ‘01'-'FA' X ‘1-'8'=n XXXX... XX 04h
1 byte \ 2 bytes | 1 byte | 1 byte | n x4 bytes \ 2 bytes I 1 byte
Total bytes= (8 + n x 4): a maximum of 40
Monitor Registration Normal Response
ACK Station ID CMD SUM EOT
06h ‘01'-'FA X XX 04h
1 byte |2 bytes [1byte [2 bytes [1byte

Total bytes=7

Monitor Registration Error Response

Error Code
15h O1-'FA X Bl XX 04h
1 byte ‘ 2 bytes ‘ 1byte |2 bytes ‘ 2 bytes ‘ 1byte
Total bytes=9

Monitor Registration Perform Request: A data read request for a registered address, received from a
monitor registration request
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Station ID
05h 01-'FA Y XX 04h
1 byte ‘2 bytes 1byte ‘2 bytes |1 byte
Total bytes=7
Monitor Regi i ion Normal Resy
Station ID Data
06h 01-'FA Y KXXX... XX 04h
1 byte ‘ 2 bytes ‘ 1byte | n x4 bytes ‘ 2 bytes ‘ 1 byte

Total bytes= (7 + n x 4): a maximum of 39

Monitor Regi i ion Error

15h 01-'FA Y Bl XX 04h
1 byte ‘ 2 bytes ‘ 1 byte |2 bytes ‘ 2 bytes ‘ 1 byte
Total bytes=9

73.14 Error Code

Code Abbreviation  Description

ILLEGAL FUNCTION IF The requested function cannot be performed by a slave because
the corresponding function does not exist.

ILLEGAL DATA ADDRESS 1A The received parameter address is invalid at the slave.

ILLEGAL DATA VALUE ID The received parameter data is invalid at the slave.

'WRITE MODE ERROR WM Tried writing (W) to a parameter that does not allow writing (read-
onl or when writing is prohibited during operatit

FRAME ERROR FE The frame size does not match.
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73.15 ASCll Code

Character Hex Character Hex Character Hex
A A q 71 @ 40
B 42 r 72 [ B
c 43 s 73 \ 5C
D 44 t 74 1 5D
E 45 u 75 SE
F 46 v 76 SF
G 47 w 77 60
H 48 x 78 { 78
1 49 y 79 | 7C
J 4A z 7A } 7D
K 48 0 30 - 7€
L 4 1 31 BEL 07
M 4D 2 32 BS 08
N 4 3 3 CAN 18
o 4 4 34 &R 0D
P 50 5 35 ol n
Q 51 6 36 gg E
R 52 7 37
s 53 8 38 e 14
T 54 9 39 [Dfé Z;
U 55 space 20 M 19
\% 56 ! 21
. ACK 06
w 57 22 0 pt
X 58 # 23 %0 o
Y 59 $ 24 e B
z 5A % 25 o 17
a 61 & 26 X 03
b 62 ' 27 = oc
c 63 ( 28 Fs 1
d 64 ) 2 Gs D
e 65 ) 2A HT 09
f 66 + 28 IF oA
9 67 ' 2 NAK 15
h 68 - 2 NUL 00
i 69 . 2E RS 1E
j 6A / 2F 1 oF
k 3] 8 3A so OF
[ 6C 8 38 SOH o1
m 6D < 3C STX. 02
n 6E = 3D SuB 1A
o 6F > 3E SYN 16
[ 70 ? 3F us 1F
VT 0B
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7.3.2 Modbus-RTU Protocol

7.3.21 Function Code and Protocol (unit: byte)

In the following section, station ID is the value set at CM.01 (Int485 St ID), and starting address is the
communication address. (starting address size is in bytes). For more information about communication
addresses, refer to 7.4 C ible Common Area Parameter on page 241.

Function Code #03: Read Holding Register

Query Field Name Response Field Name

Station ID Station ID
Function(0x03) Function (0x03)
Starting Address Hi Byte Count
Starting Address Lo Data Hi
# of Points Hi Data Lo
# of Points Lo # number of Points
CRC Lo
CRC Hi Data Hi
Data Lo
CRClo
CRCHi

Function Code #04: Read Input Register

Response Field Name

Station ID Station ID
Function(0x04) Function (0x04)
Starting Address Hi Byte Count
Starting Address Lo Data Hi
# of Points Hi Data Lo
# of Points Lo # number of Points
CRCLo
CRCHi Data Hi
Data Lo
CRCLo
CRC Hi

Function Code #06: Preset Single Register

Query Field Name

Response Field Name

Station ID Station ID

Function (0x06) Function (0x06)
Starting Address Hi Register Address Hi
_Register Address Lo Register Address Lo

Preset Data Hi

Preset Data Hi
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Preset Data Lo Preset Data Lo
CRClo CRClo
CRCHi CRCHi

Function Code #16 (hex Oh10): Preset Multiple Register

Query Field Name Response Field Name

Station ID Station ID

Function (0x10) Function (0x10)
Starting Address Hi Starting Address Hi
Starting Address Lo Starting Address Lo
# of Register Hi # of Register Hi

# of Register Lo # of Register Lo
Byte Count CRClo

Data Hi CRC Hi

Data Lo

# number of Points

Data Hi
Data Lo
CRClo
CRCHi

Exception Code

01: ILLEGAL FUNCTION
02: ILLEGAL DATA ADRESS
03: ILLEGAL DATA VALUE
06: SLAVE DEVICE BUSY

Response
Station ID
Function*

Exception Code
CRClo

CRCHi
* The function value uses the top level bit for all query values.
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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.

Station | Function Starting

ID Address
Hex 0x01 0x10 0x1102 0x0002 | 0x04 0x0032 | 0x0064 |0x1202
Description|CM.01  |Preset | Starting - - 50 100 -
Int485 | Multiple |Address -1 (ACC (DEC
StID Register | (0x1103-1) time time
5.0sec) | 10.0sec)

Frame Transmission from Slave to Master (Response)

Item Station ID | Function ‘S'arting Address  # of Register CRC
Hex 0x01 0x10 0x1102 0x0002 OxE534
Description |CM.01 Preset Multiple | Starting Address - | - -
Int485 St ID | Register 1
(0x1103-1)
240
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Compatible Common Area Parameter

The following are common area parameters compatible with iS5, iP5SA, iV5, and iG5A.

Comm. Address  Parameter Scale  Unit R/W  Assigned Content by Bit
0h0000 VFD model - - R 6:SW
0h0001 VFD capacity - - R 0:075kW, 1:15kW, 2:22kwW
3:37kW, 455kW, 5:7.5kw
6:11kW,  7:15kw, 8:185kwW
9:22 kW
256:04 kW, 257:1.1kW, 258:3.0kW
259: 40 kW
0h0002 VFD input voltage - - R 0: 230V product
1: 460V product
0h0003 Version - - R Example 0h0100: Version 1.00
Example 0h0101: Version 1.01
0h0004 Reserved - - RW
0h0005 Command frequency |0.01 Hz RW
0h0006 Operation command |- - R B15 Reserved
(option) B14 0: Keypad Freq,
B13 1: Keypad Torq
B12 2-16: Terminal block multi-step
B11 speed
B10 17: Up, 18: Down
B9 19: STEADY
22:V1,24:V2,25: 12,
26: Reserved
27: Built-in 485
28: Communication option
30:JOG, 31: PID
B8 0: Keypad
B7 T Fx/Rx-1
B6 2:Fx/Rx-2
3: Built-in 485
4: Communication option
R/W |B5 Reserved
B4 Emergency stop
B3 W: Trip initialization (0->1), R: Trip
status
B2 Reverse operation (R)
B1 Forward operation (F)
B0 Stop (5)
0h0007 Acceleration time 0.1 s RW |-
0h0008 Deceleration time 0.1 s RW_ |-
0h0009 Output current 0.1 A R -
0h000A Output frequency 0.01 Hz R -
0h000B Output voltage 1 \ R -

SW Series VFD

241



RS-485 Communication Features

Comm. Address  Parameter Scale  Unit R/W  Assigned Content by Bit

0h000C DC link voltage 1 \2 R -

0h000D Output power 0.1 kw R -

0OhOOOE Operation status - - R B15 0: Remote, 1: Keypad Local

B14 1: Frequency command source
by communication (built-in,
option)

B13 1: Operation command source
by communication (built-in,
option)

B12 Reverse operation command

B11 Forward operation command

B10 Brake release signal

B9 Jog mode

B8 Drive stopped.

B7 DC Braking

B6 Speed reached

B5 Decelerating

B4 Accelerating

B3 Fault Trip - operates according to
0U.30 setting

B2 Operating in reverse direction

B1 Operating in forward direction

BO Stopped

0h0OOF Fault trip information |- - R B15 Reserved

B14 Reserved

B13 Reserved

B12 Reserved

B11 Reserved

B10 H/W-Diag

B9 Reserved

B8 Reserved

B7 Reserved

B6 Reserved

B5 Reserved

B4 Reserved

B3 Level Type trip

B2 Reserved

B1 Reserved

BO Latch Type trip

0h0010 Input terminal - - R B15- Reserved
information B7

B6 Reserved

B5 Reserved

B4 P5

B3 P4
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Comm. Address  Parameter Scale  Unit R/W  Assigned Content by Bit
B2 P3
B1 P2
BO P1
0h0011 Output terminal - - R B15 Reserved
information B14 Reserved
B13 Reserved
B12 Reserved
B11 Reserved
B10 Reserved
B9 Reserved
B8 Reserved
B7 Reserved
B6 Reserved
B5 Reserved
B4 Reserved
B3 Reserved
B2 Reserved
B1 MO
BO Relay 1
0h0012 \al 001 % R V1input voltage
0h0013 \Z 001 % R V2 input voltage
0h0014 12 0.01 % R 12 input current
0h0015 Motor rotation speed |1 mpm R Displays existing motor rotation speed
0h0016 Reserved - - -
- 0h0019
0h001A Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
0h001B Display the number of | - - R Display the number of poles for the selected
poles for the selected motor
motor
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75 Expansion Common Area Parameter

7.5.1 Monitoring Area Parameter (Read Only)

Comm. Address Parameter Scale  Unit  Assigned content by bit
0h0300 VFD model - - S/SW: 0006h
0h0301 VFD capacity N - 0.4 kW: 1900h, 0.75 kW: 3200h

1.1kW: 4011h, 1.5 kW: 4015h
2.2 kW: 4022h, 3.0 kW: 4030h
3.7 kW: 4037h, 4.0 kW: 4040h
5.5 kW: 4055h, 7.5 kW: 4075h
11 kW: 40BOh, 15 kW: 40FOh

185 kW: 4125h, 22 kW: 4160h

0h0302 VFD input - - 100 V single phase self cooling: 0120h, 200 V 3-
voltage/power phase forced cooling: 0231h
(Single phase, 3- 100V single phase forced cooling: 0121h, 400 V
phase)/cooling single phase self cooling: 0420h
method 200V single phase self cooling: 0220h, 400 V 3-

| phase self cooling: 0430h

200V 3-phase self cooling: 0230h, 400 V single
phase forced cooling: 0421h

200V single phase forced cooling: 0221h, 400 V 3-
phase forced cooling: 0431h

0h0303 VFD S/W version - - (Ex) 0h0100: Version 1.00

0h0101: Version 1.01

0h0304 Reserved - - -
0h0305 VFD operation state |- - B15 0: Normal state
B14 4: Warning occurred
513 8: Fault occurred [operates according to
Pr. 30 (Trip Out Mode) setting.]
B12
B11- -
B8
B7 1: Speed searching
B6 ccelerating
B5 perating at constant rate
4: Decelerating
B4 5: Decelerating to stop
6: H/W OCS
7:S/W OCS
8: Dwell operating
B3 0: Stopped
B2 1: Operating in forward direction
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Comm. Address Parameter Scale  Unit ed content by bit
2: Operating in reverse direction
BO 3: DC operating (0 speed control)
0h0306 VFD operation - - B15 Operation command source
frequency command B14 0: Keypad
source B13 1: Communication option
B12 2: User Sequence
B11 3: Built-in RS 485
B10 4: Terminal block
B9
B8
B7 Frequency command source
B6 0: Keypad speed
B5 1: Keypad torque
B4 2-4: Up/Down operation speed
B3 5:V1,7:V2, 812
B2 9: Pulse
81 10: Built-in RS 485
BO 11: Communication option
12: User Sequence
13:Jog
14: PID
25-39: Multi-step speed frequency
0h0307 LCD keypad S/W - - (Ex) 0h0100: Version 1.00
version
0h0308 LCD keypad title - - (Ex) 0h0101: Version 1.01
version
0h0309 -0h30F Reserved - - -
0h0310 Output current 0.1 A -
0h0311 Output frequency 0.01 Hz -
0h0312 Output rpm 0 pm |-
0h0313 Motor feedback 0 rpm  [-32768 rpm-32767 rpm (directional)
speed
0h0314 Output voltage 1 Vv -
0h0315 DC Link voltage 1 \ -
0h0316 Qutput power 01 kw |-
0h0317 Output torque 0.1 % -
0h0318 PID reference 0.1 % -
0h0319 PID feedback 0.1 % -
0h031A Display the number |- - Displays the number of poles for the first motor
of poles for the 1%
motor
0h031B Display the number |- - Displays the number of poles for the 2nd motor
of poles for the 2"
motor
0h031C Display the number |- - Displays the number of poles for the selected
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Comm. Address Parameter Scale  Unit ed content by bit
of poles for the motor
selected motor
0h031D Select Hz/rpm - - 0: Hz, 1:rpm
0hO31E Reserved - -
- 0h031F
0h0320 Digital input BIS Reserved
information - -
B7 Reserved
B6 Reserved
BS Reserved
B4 P5(1/O board)
B3 P4(1/O board)
B2 P3(l/O board)
B1 P2(l/O board)
BO P1(1/O board)
0h0321 Digital output - - BIS Reserved
information - Reserved
B4 Reserved
B3 Reserved
B2 Reserved
B1 Q1
B0 Relay 1
0h0322 Virtual digital input |- - B15 Reserved
information - Reserved
B8 Reserved
B7 Virtual DI 8(CM.77)
B6 Virtual DI 7(CM.76)
B5 Virtual DI 6(CM.75)
B4 Virtual DI 5(CM.74)
B3 Virtual DI 4(CM.73)
B2 Virtual DI 3(CM.72)
B1 Virtual DI 2(CM.71)
BO Virtual DI 1(CM.70)
0h0323 Display the selected |- - 0: 1st motor/1: 2nd motor
motor
0h0324 All 0.01 % Analog input V1 (I/O board)
0h0325 Reserved 001 %
0h0326 A3 0.01 % Analog input V2 (I/O board)
0h0327 Al4 0.01 % Analog input 12 (I/O board)
0h0328 AO1 0.01 % Analog output 1 (I/O board)
0h0329 AO2 0.01 % Analog output 2 (/O board)
0h032A AO3 001 % Reserved
0h032B AO4 001 % Reserved
0h032C Reserved - - -
0h032D VFD module 1 °C -
246
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Comm. Address Parameter Unit  Assigned content by
temperature
0h032E VFD powgr Wh |-
consumption
0h032F VFD power MWh |-
consumption
0h0330 Latch type trip - BIS Fuse Open Trip
information - 1 Bl4 Over Heat Trip
BI3 Arm Short
BI2 External Trip
BI1 Overvoltage Trip
BIO Overcurrent Trip
B9 NTC Trip
B8 Reserved
B7 Reserved
B6 Input open-phase trip
B5 Output open-phase trip
B4 Ground Fault Trip
B3 E-Thermal Trip
B2 Inverter Overload Trip
B1 Underload Trip
BO Overload Trip
0h0331 Latch type trip - BIS Reserved
information - 2 B4 Reserved
BI3 Safety B
BI2 Safety A
BI1 Reserved
BIO Bad option card
B9 No motor trip
B8 External brake trip
B7 Bad contact at basic |/O board
B6 Pre PID Fail
BS Error while writing parameter
B4 Reserved
B3 FAN Trip
B2 PTC (Thermal sensor) Trip
B1 Reserved
BO MC Fail Trip
0h0332 Level type trip - B15 Reserved
information - -
B8 Reserved
B7 Reserved
B6 Reserved
BS Reserved
B4 Reserved
B3 Keypad Lost Command
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Comm. Address | Parameter Scale  Unit  Assigned content by
B2 Lost Command
B1 A%
BO BX
0h0333 H/W Diagnosis Trip |- - B15 Reserved
information - Reserved
B6 Reserved
B5 Queue Full
B4 Reserved
B3 Watchdog-2 error
B2 Watchdog-1 error
B1 EEPROM error
BO ADC error
0h0334 Warning information |- - B15 Reserved
- Reserved
B10 Reserved
B9 Auto Tuning failed
B8 Keypad lost
B7 Encoder disconnection
B6 Wrong installation of encoder
B5 DB
B4 FAN running
B3 Lost command
B2 Inverter Overload
B1 Underload
BO Overload
0h0335-0h033F | Reserved - - -
0h0340 On Time date 0 Day |Total number of days the VFD 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 |Total number of days the VFD 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 of 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 Reserved - - -
-0h0348
0h0349 Reserved - - -
0h034A Option 1 - - 0: None, 9: CANopen
0h0348 Reserved - -
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Comm. Address Parameter Scale  Unit  Assigned content by bit
0h034C Reserved

7.5.2 Control Area Parameter (Read/ Write)

Comm. Address Parameter Scale  Unit  Assigned Content by Bit
0h0380 Frequency 0.01 Hz Command frequency setting
command
0h0381 RPM command |1 rpm | Command rpm setting
0h0382 Operation - - B7 Reserved
command B6 Reserved
BS Reserved
B4 Reserved
B3 0> 1: Free-run stop
B2 0 > 1: Trip initialization
B1 0: Reverse command, 1: Forward command
BO 0: Stop command, 1: Run command
Example: Forward operation command 0003h,
Reverse operation command 0001h.
0h0383 Acceleration 0.1 s Acceleration time setting
time
0h0384 Deceleration (0.1 s Deceleration time setting
time
0h0385 Virtual digital |- - BIS Reserved
input control (0: - Reserved
Off, 1:0n) B8 Reserved
B7 Virtual DI 8(CM.77)
B6 Virtual DI 7(CM.76)
B5 Virtual DI 6(CM.75)
B4 Virtual DI 5(CM.74)
B3 Virtual DI 4(CM.73)
B2 Virtual DI 3(CM.72)
B1 Virtual DI 2(CM.71)
BO Virtual DI 1(CM.70)
0h0386 Digital output |- - BIS Reserved
control Bl4 Reserved
(0:0ff, 1:0n) BI3 Reserved
BI2 Reserved
BI1 Reserved
BIO Reserved
B9 Reserved
B8 Reserved
B7 Reserved
B6 Reserved
BS Reserved
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Comm. Address Parameter Scale  Unit  Assigned Content by Bit
B4 Reserved
B3 Reserved
B2 Reserved

B1 Q1 (I/O board, OU.33: None)
BO Relay 1 (/0 board, OU.31: None)

0h0387 Reserved - - Reserved
0h0388 PID reference  |0.1 % PID reference command
0h0389 PID feedback  |0.1 % PID feedback value
value
0h038A Motor rated 0.1 A -
current
0h038B Motor rated 1 \ -
voltage
0h038C- Reserved -
0h038F
0h0390 Torque Ref 0.1 % Torque command
0h0391 Fwd Pos Torque | 0.1 % Forward motoring torque limit
Limit
0h0392 Fwd Neg 0.1 % Forward regenerative torque limit
Torque Limit
0h0393 Rev Pos Torque |0.1 % Reverse motoring torque limit
Limit
0h0394 Rev Neg Torque | 0.1 % Reverse regenerative torque limit
Limit
0h0395 Torque Bias 0.1 % Torque bias
0h0396- 0h399 Reserved - - -
0h039A Anytime Para |- - Set the CNF.20" value (refer to 5.37 Operation State
Monitor on page 204)
0h0398 Monitor Line-1 |- - Set the CNF.21" value (refer to 5.37 Operation State
Monitor on page 204)
0h039C Monitor Line-2. |- - Set the CNF.22" value (refer to 5.37 Operation State
Monitor on page 204)
0h039D Monitor Line-3 |- - Set the CNF.23" value (refer to 5.37 Operation State

Monitor on page 204)

*Displayed on an LCD keypad only.
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 Setdr07 to Keypad-1 and select a random target frequency.
2 Setthe frequency via communication into the parameter area frequency address (Oh1101).

3 Perform the parameter save (OhO3E0: '1) before turning off the power. After the power cycle, the frequency set before turning off
the power s displayed.
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7.5.3 Inverter Memory Control Area Parameter (Read and Write)

Comm. Address Parameter Scale Changeable During  Function
Operation
0hO3E0 Save p - - X 0:No, 1:Yes
OhO3E1 Monitor mode - - o 0: No, 1:Yes
initialization
0h03E2 Parameter - - X 0: No, 1: All Grp, 2: Drv Grp
initialization 3:bA Grp, 4: Ad Grp, 5:Cn Grp
6:1n Grp, 7: OU Grp, 8: CM Grp
9: AP Grp, 12: Pr Grp, 13: M2 Grp
Setting is prohibited during fault
trip interruptions.
OhO3E3 Display changed - - [e] 0:No, 1: Yes
parameters
0h03E4 Reserved - - - -
0h03ES Delete all fault - - o 0:No, 1: Yes
history
0h03E6 Delete user- - - o] 0: No, 1: Yes
i codes
OhO3E7 Hide parameter 0 Hex |O Write: 0-9999
mode Read: 0: Unlock, 1: Lock
OhO3E8 Lock parameter 0 Hex |O Write: 0-9999
mode Read: 0: Unlock, 1: Lock
0hO3E9 Easy start on (easy |- - o 0:No, 1: Yes
parameter setup
mode)
OhO3EA Initializing power |- - o 0:No, 1: Yes
consumption
0hO3EB Initialize VFD - - o 0:No, 1: Yes
operation
accumulative time
0h03EC Initialize cooling fan |- - o 0:No, 1: Yes
accumulated
operation time

Note

«  When setting parameters in the VFD memory control area, the values are reflected to
the VFD operation and saved. Parameters set in other areas via communication are
reflected to the VFD operation, but are not saved. All set values are cleared following an
VFD 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 VFD
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
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is entered again, an error message is returned. The previously-set value can be
identified by reading the parameter when operating the VFD via communication.

«  The addresses Oh03E7 and OhO3E8 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.

© Caution

It may take longer to set the parameter values in the VFD memory control area because all data
is saved to the VFD. 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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8 Table of Functions

The following tables list the parameter groups and all the parameters within each group. Set the parameters
according to your operating requirements. The following messages may be displayed during programming
of parameters.

« rd: Re-Do - Value or selection not all d in
+ OL: Overlap - An input is already pi d to the same fi
+ no: Not Allowed - The selection or set value is not allowed.

Parameters shaded in gray will be displayed when a related parameter has been selected.
The column labeled “Property”, “V/F”, and “SL” shows whether the parameter can be changed
while the VFD is running and which display shows the parameter:

O: Write enabled during run, X: Write Disabled during run, “-* : Read only.
Property: 7- 7 segment LED Display, L - LCD Keypad/Display, A - Common to LED and LCD

Additionally, columns “V/F” and “SL” relate to parameter dr09, Control Mode settings.
V/F: Volts/Frequency Mode, SL: Sensorless Vector Mode, I: Induction Motor, P: Permanent Magnet Motor.

8.1 Operations Group

The Operations group is shown only on the standard (7 segment LED) display. It will not be displayed on an
LCD keypad display. If the LCD keypad is connected, the corresponding functions will be found in the Drive
(DRV) and Basic (BAS) groups.

Setting Range
Target 0-Maximum
OhMFO0 | foquency 0| frequency(Hz) ojor o o o.79
- 0h1FO1 ﬁr‘;"c:‘e"a'm" ACC 0.0-600.0(s) 20 | o7 o o |pss
- oh1F02 E:‘Ze‘e’a""" dEC | 0.0-600.0(s) 30 | o7 o |o |pss
0 [Keypad
1 | FxRx-1
Command 2 | FuRe2
- ontFo3 | Somm drv 5 [ mass 0:Keypad | X17 o |o |pre
4| Field Bus[1]
5 | UserSeq
Link
0 | Keypad-1
Frequency T | Keypad-2
0h1FO4 | reference Fra 5 0: Keypad-1 | X/7 o |o |pes
source Vi
4 vz
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mm.
Code oM  Name
5
6 | Int485
8 | Field Bus[1]
9 | UserSeq
Link
12 | pulse
13 | vap1)
15 | vap1)
16 | 14[1]
Multi-step ]
- 0h1F05 | speed st 23&&1’3&“2’;‘ 10 | o7 o |p7z
frequency 1
Multi-step ]
- 0n1F06 | speed s 22{?&&1’%“1’)“ 20 | o7 o |pm
frequency 2
Multi-step -
- on1Fo7 | speed S8 22&233‘4‘? 30 [ o o |pm
frequency 3
- 0h1F08 | Output current | Cur -7 o [p6o
Motor
- 0h1F09 | revolutions Rpm -7 o |-
per minute
VFD direct
- O0h1FOA | current dcL - -7 o |p6o
voltage
VFD output
- onTFoB | oo voL -7 o |p6o
Out of order
- Oh1FOC | signal nOn -7 o |p6t
(FAULT)
Select rotation F | Forward run
- Oh1FOD | Go oo™ arc orr o |-
r | Reverse run

[1] Selection applies to option card.
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82 Drive group (PAR—dr, DRV)

In the following table, data shaded in grey will be displayed when the related code has been selected.

LCD Display Setting Range Initial value  Property’ \VIF  SL

o | uump Code ump Code |1 ~99 o oa  Jo Jo |oae
0171] [on1101  [Target frequency ij , S'a""eq”e"iy’ma’d"'”m o oL o lo |nse
l0215] [on1102  [Torque command [cmd Torque [-180~180[%] o o o |ores
l03[1] [on1108  [Acceleration time [AccTime  [0.0600.0(s) 20 ot Jo fo |ess
lo41) [ont104  [Deceleration time [Dec Time  [0.0600.0(s) o or o Jo |nss

0 [Keypad

1 PRt

2 [rRe2
l06[1] {01106 |Command source [Cmd Source : Keypad L o Jo |

3 [ntass

4 |Field Busle]

5 |UserSeqLink

0 Keypad-1

1 |keypad2

2 |

4 |2

5 |2

e requency 6 [nt4ss

o7 [ontio7 [ BN e [FreaRerstc i :Keypadt XL [0 o |n66

8 [Field Busl6]

9 |UserSeqLink

12 |puse

13 |vae)

15 |vae)

16 |6l
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890049-07-00

LCD Display Setting Range Initial value  Property’ \VIF  SL
0 |keypad-1
1 |Keypad2
2 1
4 |2
5] [ont1os  [forouereference o persre 5 |2 l0: Keypad-1 A o |p166
Isetting
6 |[nt4ss
8  [FieldBus
9 [userseqLink
12 [Pulse
o |vF
.92
2 |siip Compen lo.136
09 [0h1109  |Control mode  [Control Mode 0: ViF A 0 |praz
4 |MSensoriess
lo.154
6 [PM Sensorless
[Torque ORI
[10/5] |0h110A  [Torque Control 3] :No XA 0 |o166
(Control
1 |Yes
jog 0.00, Start frequency-
1t pni1os egireauency |22 et | o o |p126
12 [ont1oc [O9™N Acc Time [0.0-600.0(s) 20 oA o |p126
lacosleration time |9 ) : 120
3 font1op o9 log Dec Time [0.0-600.0(s) 30 oA 0 |p126
ldeceleration tme |** 0000/ 10
o [oanp
1 JosHP
2 [|1oHP
IMotor \Varies by Motor
14 fon110E  votorcapaciy 020 3 [1s5HP eapacty A 0 |o.144
4 |eowp
5 [3oHP
6 [40HP
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LCD Display Setting Range Initial value  Property’ VIF  SL Ref.
7 [sonp
8 [s5HP
9 |15HP
10 [10HP
11 |15HP
12 [20HP
13 [25HP
14 [s0HP
0 [Manual
15 |on110F I‘;z‘:bm' Morque Boost | 1 |Autot 10: Manual A o X |pos
2 a2
16121 Joh1110 E;’;“‘:MTWUB IFwd Boost  [0.0-15.0(%) 2 A o [x |oos
1712] [oh1111 bR;":tr“T‘”q“e RevBoost  [0.0-15.0(%) 2 /A o X |pos
[30.00~400.00(Hz2)
[V, Slip Compen]
140.00~120.00(Hz)
18 [on112  [Base frequency  [Base Freq l60 XA o P |po2
(1M Sensoriess]
[30.00~180.00(Hz)
[PM Sensorless]
19 fon1113 [startrequency [startFreq  [0.01-1000(Hz) os a o Jo |po2
l40.00~400.00(H2)
[V/F, Siip Compen]
Maximum 140.00~120.00(Hz)
po fontmra KB IMax Freq l60 XA o [P |pror
[1M Sensoriess]
140.00~180.00(Hz)
(PM Sensoriess]
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2101]

0h1115

ISelect speed unit

LCD Display Setting Range

IHz/Rpm Sel

Hz Display

Initial value

:Hz Display

[Rpm Display

oL

22131

0h1116

|(+)Torque gain

I(+)Trq Gain

150.0 ~ 150.0[%]

100

O/A

[2313)

0h1117

(Torque gain

()Trq Gain

150.0 ~ 150.01%]

100

O/A

[24[3)

0h1118

() Torque gain 0

()Trq Gain0

150.0 ~ 150.0[%]

IO/A

125(3]

0h1119

() Torque offset

()Trq Offset

0.0~ 100.0%]

O/A

130

IDisplay KW/HP

IkW/HP Select

0

kW

1

HP

XIA

IPop Up Quick
|Start

IPopup Q.Star

0

No

:No

1

|Yes

[80[4]

258

I0h1150

[Select ranges at
lpower input

[Select ranges VFD displays
lat power input

[

IRun frequency

1

/Acceleration time

[Deceleration time

w

|Command source

[Frequency reference|
lsource

Multi-step speed
firequency1

l0:un frequency

Multi-step speed
(frequency2

Multi-step speed
ffrequency3

lOutput current

[Motor RPM

inverter DC voltage

User select signal
(cr81)
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Initial value Property’ VIF SL Ref.

[Currently out of
lorder

13 [Select run direction

14 |output current2

15 [Motor RPM2

>

Inverter DC voltage2

User select signal
(dr81)

[Monitors user selected code

0 [Output voltage(V)
ISelect monitor '
814] [on1151 5 Duputenctic :Output voltage (077 o o

lpower(kW)

2 [Torque(kgf - m)

IDisplay changed 0 |z

ol [onoaea | 0

:View All o7 o O [p.183

fiew Changed

[Move to initial
iposition
[ESC] key
[functions

190[4] [oh115A :None 7 o

lOG Key .46

2 [Local/Remote

0 |None

191 I0h115B  |Smart copy ISmartCopy 1 |SmartDownload 0:None XIA (o (e

3 [SmartUpLoad

0 [No

1 |aiGp

2 |rom
loga [onmsp [ arameter

4 |adGp

5 [CnGmp
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890049-0

Name CD Display Setting Range Initial value Property’ VIF  SL Ref.
6 [nGp
7 louep
8 [cMGp
R
12 [Prom
13 |M2Gm
16 |run Grp
IPassword
194[4] |0h115E registration 10-9999 o7 (o] (0] |p.181
IParameter lock
95[4] |0h115F lsettings 10-9999 o7 (o] (0] |p.182
l9714] [oh1161  [Software version 7 o o
og  [ontren [PisPRYVODOA |y gy e A o o
version
0 [Mmuttiple 10
o9 [onttes [PSPRYVODOA by Ly ver 1 [Standard 10 Standard 10 /A o o
IHAW version
2 |standard 10 (M)

[1] Only displayed when an LCD keypad is in use.
(2] Displayed when dr.15 is set to 0 (Manual) or 2 (Auto2)
(3] Displayed when dr.10 is set to 1 (YES)
[4] Will not be displayed when an LCD keypad is in use
[5] Only displayed when dr09 is set to IM Sensorless.

[6] Selection applies to option card.
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83 Basic Function group (PAR—bA, BAS)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

Code oM™ Nome LCD Display Setting Range Initial Value  Property” VIF  SI

Address

oo [ Mump Code  [Jump Code ~ [1~99 [0 o o [0 |ose

0 |Keypad

1 |FRx-1

[2nd command [Cmd Aux
o1 [0h1204 lsource |2nd) Sre 2 [FxRx-2 1:FX/Rx-1 IXIA 0 [0 |p.104

3 [int485

4 [FieldBus[7)

0 [Keypad-1

1 |Keypad2

2 v1

4 |v2

5 |2

6 [Int485

102 |0h1205 :Keypad-1 |O/A O |0 [|p.104

l2nd frequency [Freq Aux
[source

(2nd) Src 8 |FieldBusi]

9 [UserSeqLink

12 |Pulse

13 |vam)

15 |v4[m)

16 (4[]

0 [None

1

[Auxiliary 3 V2
03 [0h1201 reference [Aux Ref Src 0:None XA 0 [0 [|p121
[source 4 |12

6 [Pulse
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049-07-00

Comm.
Code oM™ Name LCD Display Setting Range Initial Value  Property’ VIF SL. | Ref. ‘
10 |40
[ ED)
1 |[Mx(GA)
PRI
lauxiiary 3 |MIGA)
04[] [oh1202  |command ’:”xca" :M+(GA) XA 0 |p.121
lcalculation type | P 4 |M+G*2(A-50%)
5 |M{G'2(A-50%)
6 [MIG2(A50%)
7 [MeMG2(A50%)
lauxitary . .
osi1) [ontz0 [T | iy [Aux Ref Gain [2000.2000¢%) 100 oA 0 |p121
0 [Keypad-1
1 |Keypad2
2 W1
4 |2
lond Torque
06 [on1206 fcommand  [Ta2ndSrc | 5 |12 oKeypad-1 [0 o |-
lsource
6 [Int4s5
8 [FieldBus
9 [UserSeqLink
12 [puise
0 [Cinear
1 |Square
07 [on1207 V/:(:’:s"e'“ \V/F Patiem OLinear  [XA X |po2
P 2 |UserVIF
3 [Square2
Accidec 0 [MaxFreq
08 |0n1208 [standard IRamp T Mode O:MaxFreq XA 0 |pss
firequency 1 |DeltaFreq
oo fonizos [ o [TmeScale | 0 |00Tsec 101sec XA 0 |oss
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Comm.
[ LCD Display Setting Range Initial Value  Property® VI SL |Ref. ‘
[settings 1 [0.1sec
2 [rsec
input power 0 [eorz
10 font2oa [P 160150 Hz Src 0:60Hz XA fo lo |or7e
lirequency
1 [s0Hz
[Number of
1 o e [Pole Number f2~a8 XA [0 |o |o1ss
12 fonzoc  [RECISP losedsip  [0-3000(Rem) xa [0 o pI%
lspeed
IDependent on|
otor setting
i3 lonzop  [MOOrrRtedlooeqcur [1.0-1000.08) xa [0 o [RI%
lcurrent
4 lonzoe  [MOtOrMOoad agcur o.0-1000.08) a o |o [P
lcurrent
15 lon2or  [MOOrTedieedvor |0, 170480(v) bswso  [va  fo o I
oltage
5 5 IDependent on| |p.136
o
16 [0n1210  [Motor eficiencyEficiency  [70-100(%) v sating XA [0 [0
17 font2t :;d'"ema inertia Rate  0-8 xa o o P22
18 fonztz  [TMPOWEN i Power 9[70-130(%) oa o o
lisplay
input power
19 [on1213  |(source) IAC Input Vot [170-480v paosov  loa  Jo [0 |p17e
oltage
0 [None
1 |All (Rotation type)
2 [Al(Static type)
20 | lAuto Tuning ~ [Auto Tuning oo (oton None  [WA X [0 |ptaa
ltype)
6 [Tr(Static type)
7 [em
|Stator
21 i resistance Rs N DependemonX/A X [ |
Dependent on motor setting "
Imotor setting
122 o Leakage ILsigma IXIA X O |p.144
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2::‘;"5'5 Name LCD Display Setting Range Initial Value  Property VIF  SL  Ref. ‘

inductance

23 | i'::;am Ls XA X |0 |o144

e | z‘]"s{:;‘e e [25-5000(ms) XA x| |pres
IStator

2521 | inductance  [Ls Scale |50 ~ 150(%] 100 XA X || |pres
Iscale

62 |- ;’:"s:r::‘ewle TrScale 50~ 1500%] 100 XA X | |pres

logg) |- Eda:‘c';m ILd (PM) o A X [P |o1se
lQaxis Settings vary depending on

298] oriconce|La(PM) e motor specifcations. XA X [P |o1se

3081 Flux reference |PM Flux Ref lo.1a7 XA X [P |o1s2
[Regeneration

13112) inductance ';::ge" 170~ 100[%] l80 A X1 |ptee
Iscale
[Q-axis

28 |- inductance  [Lq(PM) Scale [50-150(%] 100 XA X [P |o1se
lscale

lsai8) |- ;“v”ef““’ sy :::;,"“ Tune  150.0-50.01%] 333 XA X [P |o1se

ls58) |- mj:fc;”"'"g ';:’Z'Lq Tune a0 0-150.01%) 100 A X [P |p1se

4113 [on1229 'L:::Lenw 4 |UserFreq 1 (0.00-Maximum frequencytiz) [15 XA o [x |p94

4203] [on122A  |Uservoltaget [UserVolt1  [0-100(%) los xa  fo [x |oos

43 [onizos [V i [PEBOEE i 30 a o Ix [

)

4413 [on122c  |Uservoltage2 [UserVolt2  [0-100(%) 50 A  fo [x |oos
User ) lp.94

45[3] [0h122D Fomag |User Freq 3  [0.00-Maximum frequency(Hz) {45 IXIA o X

4613] [on122E  |Uservoltage3 |UserVolt3  [0-100(%) 75 xa o [x |oos
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Inddress LCD Display Setting Range Initial Value Property* VIF  SL.
User N Maximum
w7E) fomizoF S, [UserFread. J000-Maximum frequencyke) (o IR A [0 X osd
48[3]  |0h1230 User voltage4  [User Volt4  |0-100(%) 100 XA 0 X [p94
Multi-step
50[4] [oh1232  [speed IStep Freq-1 ~[0.00-Maximum frequency(Hz) [10 oL lo [0 |z
|frequency1
Multi-step
151[4] |0h1233 lspeed IStep Freg-2  [0.00-Maximum frequency(Hz) [20 oL 0 |0 |p77
(frequency2
Multi-step
52[4] [0h1234  [speed |Step Freq-3  [0.00-Maximum frequency(Hz) [30 oL lo o |z
firequency3
Multi-step
535] [0h1235  [speed IStep Freq4  [0.00-Maximum frequency(Hz) |40 oA lo o |7z
ffrequency4
Multi-step
54[5] |0h1236  [|speed Step Freq-5  (0.00-Maximum frequency(Hz) |50 IO/A 0 [0 |p77
Multi-step i
[Maximum
55(5] [0h1237  [speed IStep Freq-6 ~[0.00-Maximum frequency(Hz) oA o o |7z
IFrequency
ffrequency6
Multi-step X
N IMaximum
I56[5] [0h1238  [speed IStep Freq-7  [0.00-Maximum frequency(Hz) oa [0 o |7z
IFrequency
firequency?
|Acc/Dec time
69 [on133C  |transition éfemha”ge 10.00-Maximum frequency(Hz) [0 xa lo lo |ns7
[frequency
Multi-step
70 0h1246  |acceleration  [Acc Time-1 [0.0-600.0(s) 20 IO/A © [0 |p87
[time1
Multi-step [p.87
171 [0h1247 [deceleration  [Dec Time-1  |0.0-600.0(s) [20 IO/A o |0
[time1
Multi-step lo.87
72[6] |0h1248 [acceleration  [Acc Time-2 0.0-600.0(s) 30 IO/A o [0
[time2
IMulti-step .67
73[6] |0h1249  [deceleration |Dec Time-2 [0.0-600.0(s) 30 O/A ©o [0
[time2
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Comm.
Addross  Name CD Display Setting Range
Multi-step
|74[6] |0h124A  [acceleration  [Acc Time-3  0.0-600.0(s)
[time3
Multi-step lp.s7
[7506]  [oh124B i IDec Time-3  0.0-600.0(s) oA o
[time3
Multi-step .87
76[6] [0h124C  [acceleration  [Acc Time-4 0.0-600.0(s) IO/A (o]
[time4
Multi-step |p.87
|7716] |0h124D  [deceleration  |Dec Time-4 |0.0-600.0(s) IO/A o
[time4
Multi-step lo.87
[78(6] [0h124E [acceleration  [Acc Time-5  [0.0-600.0(s) oA o
[time5
Multi-step lp.s7
[7916] |[0h124F  [deceleration  [Dec Time-5 [0.0-600.0(s) O/A o]
[timeS
Multi-step o.87
80[6] [0h1250 [acceleration  [Acc Time-6  [0.0-600.0(s) oA o
[time6
Multi-step lo.87
816] [0h1251 deceleration  |Dec Time-6  (0.0-600.0(s) O/A (o]
[time6
Multi-step |p.87
182(6] [0h1252  [acceleraion  |Acc Time-7  [0.0-600.0(s) o/A o
[time7
Multi-step lo.87
83[6] [0h1253 [deceleration  [Dec Time-7 0.0-600.0(s) O/A (o]
[time7

[1] Displayed if bA.03 is not set to 0 (None).

[2] Displayed when dr.09 is set to 4(IM Sensorless)

[3] Displayed if either bA.07 or M2.25 is set to 2 (User V/F).
[4] Displayed when an LCD keypad is in use.

[5] Displayed if one of In.65-69 is set to Speed-L/M/H
[6] Displayed one of In.65-69 is set to Xcel-L/M/H.

[7] Selection applies to option card.
[8] Displayed when dr.09 is set to 6 (PM Sensorless)
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84 Expanded Function group (PAR—Ad, ADV)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

LCD Display Setting Range Initial Value Property* VIF SL
00 - Wump Code Mump Code [1~99 24 IO/A O [0 |p49
0 |Linear
01 l0h1301 ion p Patten 0: Linear IXIA o [o |90
1 [Scurve
0 [Linear
02 0h1302 [Deceleration pattern(Dec Pattern 0: Linear XA o [0 [|p90
1 [S-curve
IS-curve [0.90
103[1] 0h1303 jacceleration start  |Acc S Start  |1-100(%) {40 XA o [0
lpoint gradient
IS-curve lo.90
104[1] 0h1304 lacceleratonend ~ [AccSEnd  (1-100(%) {40 XA o [0
Ipoint gradient
Is-curve lb.g0
105(2] 0h1305 |deceleration start  [Dec S Start  1-100(%) 140 A o [0
Ipoint gradient
IS-curve [0.90
106[2] 0h1306 decelerationend  [Dec SEnd  (1-100(%) {40 XA o [0
lpoint gradient
0 |Acc
07 0h1307 [Start Mode |Start Mode 10:Acc IXIA o [0 [p97
1 [DC-Start
0 |Dec
1 [DC-Brake
08 0h1308 [Stop Mode |Stop Mode 0:Dec XA o [0 |p98
2 [Free-Run
4 |Power Braking
0 |None
[Selection of
09 0h1309 lprohibited rotation |Run Prevent | 1 |Forward Prev 10: None A O [0 [|p83
(direction
2 |Reverse Prev
P 0 [No
10 lontzoa  [Starting with power [Power-on ono o o lo s
lon Run T Ies
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LCD Display Setting Range Initial Value VIF SL Ref.
IDC braking time at [DC-Start
12 pisoc 020 P 10.00-60.00(s) o XA |0 [0 |oss
133]  [oh130D g’é‘“”"“"ap""e" IDC Inj Level [0-200(%) 50 /A o |o |pos
louputblocking
144]  [on130E  fimebeforeDC [0 10.00- 60.00(5) 0.1 XA [0 [0 |oge
lbraking
1504]  [0h130F  |DC braking time _I[flg":'ake 10.00- 60.00(s) i XA o |o |n9e
16[4]  [0h1310  |DC braking rate E:/':'ake 10-200(%) 150 XA o |0 |p9e
IDC braking DC-Brake
I S e Start frequency-60Hz  [5 XA [0 fo
IDwell frequency on |Acc Dwell  |Start frequency-Maximum
20 fnigia el ) oot 5 XA |0 fo |o1ss
[Dwell operation [Acc Dwell
21 o315 e ration|Tire 0.0-60.0(5) o XA [0 fo |orss
IDwellfrequency on [Dec Dwell  [Start frequency-Maximum
22 PMSI6 eceleration Freq lrequency(Hz) ° O N
[Dwell operation _[Dec Dwell
CTN CUEIT S PN ok 0.0-60.0(5) o A o fo |etss
0 [No
24 [on1318  [Frequencylimit  |Freq Limit lo:No XA |0 fo |otor
1 [Yes
[Frequency lower Jo.00-Upper imit
255 [ontatg  [reduene FreaLimitio |0 os oA |0 fo |otor
6i5]  [ontatA [ OOUSNCYUPPE o imit i [-OWer imitrequency | maximum o |o |ntor
limit value req [Maximum frequency(Hz) [frequency 191
0 [No
27 318 [Frequencyjump  [Jump Freq oNo A o fo |eto2
1 |ves
uump frequency 10.00-Jump frequency
ontaic LR e bmp Lo 1| ) 10 oa [0 fo |pte2
28161
268
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LCD Display Setting Range Initial Value  Property” VIF  SL

luump frequency lower
29f6]  [on131D i”"‘pr:r';‘;'f"w WumpHi1  [imitt-Maximum 15 oA o lo |nto2
Ppe lirequency(Hz)
lbump frequency 10.00-Jump frequency
sl [ontate [ e hmpLo2 | ) 20 oa [0 fo |pto2
[Jump frequency lower
3166]  [on131F :”'"’T_:":‘?;e"cy bumpHi2  |imit2-Maximum 25 oA o lo |pt02
ppe [frequency(Hz)
[Jump frequency [0.00-Jump frequency
2] [ontazo [P e bmpLo3 | ) 30 oA [0 fo |pto2
luump frequency lower
336]  [oh1321 :“"‘"r;';‘;‘;e"cy WumpHi3  [imit3-Maximum I35 oA o lo |p102
ppe lirequency(Hz)
Pre Heat output  [Pre Heat o 1009 o
34 i et 1%~ 100% 30% XA lo.117
Pre Heat output  [Pre Heat o 1009 o
35 oy oty 1%~ 100% 100% XA lo.117
17 Jon1329 Sf"‘;en:e'ea* BR Ris Curr [0.0-180.0(%) 150 oA o lo |n1se
l2m  jon1a2A E::e'e'easede'ay BRRis Dly ~ [0.00-10.00(s) g XA o |o |o1s9
0.00-Maximum
Brake release  [BRRis Fwd
b onszc e ey [Fr o 1 XA o [0 |osse
[Brake release  [BRRisRev [0.00-Maximum
45071 [z [Reverse frequency |Fr [frequency(Hz) f e ° [0 pi&
[Brake engage delay|
do  ontaze  |e BR Eng DIy [0.00-10.00(s) 1 XA o fo |o1se
[Brake engage [0.00-Maximum
wrm  fontae RO BR Eng Fr ] 2 XA o [0 |o1se
0 |None
50 foniszz  [EOWSMNGecave Mode] 1 [Manual oNone XA |0 lo.169
loperation
2 Ao
518]  [0n1333  [Energy saving level [Eneray Save [0-30(%) o oa o lo.169
61 on1330 | ioncount  |Loaaspa |P-1-600001%] 100 oa  fo fo |o20s
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LCD Display Setting Range Initial Value VIF SL Ref.
Ispeed gain |Gain
0 [x1
1 [x0.1
IRotation count ~ [Load Spd .
62 I0h133E lspeed scale IScale 2 [x0.01 10: x 1 JO/A O [0 |p.206
3 [|x0.001
4 |x0.0001
0 |Rpm
63 lon133F R°""t"°"n?f'”"' bﬁd Spd 0: pm oA o lo |n20s
speedu 1 [mpm
0 [During Run
64 0h1340 Cooling fan control (FAN Control | 1 [Always ON 10:During Run (O/A O [0 [p.178
2 [Temp Control
ISelection of 0 INo
g ’
74 0h134A levasion function for |Sel I0:No XA O [0 [p.191
loress 1 |Yes
foltage level of 230V : 300-400V 350
eg
S M3 levasion motionfor [Level A ° P p
lpress l460V : 600-800V 700
|Compensation
[frequency limitof  [CompFreq N
76[10]  [0h134C e Limit 10.00- 10.00Hz 1 XA O [0 [p.791
levasion for press
77(10]  [0h134D levasion for press P P ;in |0.0- 100.0% 150 lO/A o [0 [p.191
lgain Ea
78(10] [Oh134E |evasion forpress| | [20-30000(ms) 1500 oA o |0 |p191
lgain o
230V: Min[11]-400[v]  [390[V]
IDB Unit tumn on DB Turn On
79 Oh134F Voltage level Lev A O [0 [p.368
l460V: Min[11}~800[v]  [780[V]
80 0h1350 [Fire mode selection (. 140 0 |None (0:None XA o X |p.176
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890049-07-00 Table of Functions
Code COMM- LCD Display Setting Rans itial Value P VIF SL Ref.
Address  Name isplay g Range ial Value  Property* ef.
|Sel 1 [Fire Mode
2 [Fire Mode Test
[Fire mode Fire Mode
pirrz) [ontss1 |2 o 10.00~60.00(Hz] 60 XA o lo.116
0 [Forward
82[12] (01352 [Fire mode direction [Fire Mode Dif 0Forward  [XIA o [x |p.116
1 |Reverse
83(12] IFire Mode Count g‘r’: e R et e modifiee] lb.116
0 U/ Normal
\Up/Down Mode  |U/D Mode y
85 eenton lser 1 |uD step l0:U/D Normal [/A o
2 |U/D Step+Nom 128
UpDown Step  |UD Step )
86 Fracuoney oy 0-maximum frequency [0 XA o
0 [No
87 lOvermodulation  OVM Mode lo:No XA o I |ems
IMode Selection ~ [Sel 1 |Ves

[1] Displayed when Ad. 01 is set to 1 (S-curve).
[2] Displayed when Ad. 02 is set to 1 (S-curve).
(3] Displayed when Ad. 07 is set to 1 (DC-Start).
[4] Displayed when Ad. 08 is set to 1 (DC-Brake).
(5] Displayed when Ad. 24 is set to 1 (Yes).

[6] Displayed when Ad. 27 is set to 1 (Yes).

(7] Displayed if either OU.31 or OU.33 is set to 35 (BR Control).
(8] Displayed if Ad.50 is not set to O (None).
[10] Displayed when Ad.74 is set to 1 (Yes).
[11] DC voltage value (convert bA.19 AC Input voltage) + 20V (230V VFD) or + 40V (460V VFD)
[12] Displayed when Ad.80 is set to 1 (Yes).
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85

Control Function group (PAR—Cn, CON)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

LCD Display Setting Range Initial Value

Property” VIF SL  Ref.

o | Uump Code  [Jump Code |1 ~99 n loA 0 |oto
/Fz:1.0- 15.0(Hz)
1
Heavy
Duty SL:2.0-15.0(kHz) (oA © s
o4 [on1404 |Carrer frequency |Carrer Freq PM2.0-10.0(Hz)
/Hz1.05.0(kH2)
Normal 2]
A L lo.175
5L:2.0-5.0(Hz)
0 [Normal PwM
o5 [on1405 [Swichingmode  [PWM Mode lo:Nomal PWM (A o |p1zs
T |Lowleakage PWM
o3 fontdoe ":r"":'ex‘"a"m IPreExTime [0.00-60.00(s) h Ix/A | |otaz
10[3) [ontaon [MiEalexciaton o poe  [100.0-300.0¢%) 100 Ix/A | |otaz
lamount
[Continued
103 fontdon (SO o [P Tme  0006000) o XA | |pter
[PM S/ speed
12[12] |oh140D |oontroller IASR P Gain 1(0~5000 100 XA P |p154
lproportonal gain
[PM /L speed
13(12] |oh140F  |controller integral |ASR P Gain 1[0~5000 150 XA P |n154
lgaint
IPM S/L speed
1512] [oh1410 |controller lASR P Gain 1{0~5000 100 XA P |n154
lproportional gain2
[PMS/Lspeed
16[12] [0h1410 |oontroller ntegral |ASR P Gain 1[0-9999 150 XA P |n1s4
lgain2
0 N
[Sensoress 2% [SL2 G View ’
Pom ontata o ol —L loNo oA 77
272
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LCD Display Setting Range Initial Value Property” VIF SL  Ref.

peed
213] [0n1415  [controller g:ii;sw 10-5000(%) oA (%774
lproportional gain1 T
Imotor setting
[Sensoriess speed [, o |
2213] [on1416 Joontrolier integral 10-9999(ms) O T 5774
lgain1
ISensorless speed
[23(3] [0h1417  [controller g:ii'ZSLP 1.0-1000.0(%) oA I |ot4z
lproportional gain2
ISensorless speed lAsR-SL 1
[2453] [0n1418  jconvoler ntegral [ 1.0-1000.0(%) oA | |ot4z
lgain2
[sensoress speed [, oo o |
[2503] [0h1419  joonvolerintegral [ 10~9999(ms) oA (%774
lgain0
IFlux estimator .
potay [ontata | i [FlxPGain [10:2000%) oA I |ot4z
b7 fontats [TUXESIMAOT ey Gain  [10-2000%) Dependenton  |o/A I |p1a7
pEgIEED Imotor setting
ISpeed estimator N
paia) [onta1C P [SE5tP Gaint 032767 oA I |otaz
[Speed estimator
pors) {ontatp [REEESINCT st Gaint [100-1000 oA I |ot4z
ISpeed estimator ]
Bl fontatE [ |SEst] Gain2 (100-10000 oA X | |ptez
[Sensortess current|ACR SL.
313 [oh141F  |controlier 101000 oA X | |ptez
lproportional gain [P Gain
[sensoress current], - o
5268 [0n1420  |contollerintegral [ 10-1000 (oA (%774
lgain g
IPM D-axis back-
33(12] (01421 [EMF estimation |- £9CA"  lo-300,0p%] 100 XA P |o154
gain (4 Fere
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LCD Display Setting Range Initial Value  Property" VIF SL  Ref.
IPM Q-axis back- )
34112] [0h1422  [EMF estimation iz"mEan'" 10~300.01%] 00 /A P |o154
gain [%]
Initial pole position
B5(12] [0h1423 |detectionretry |2 ReP%%  lo-10 b /A P |o154
INum
Inumber
Iinitial pole position
36(12] [0h1424  |detection puise  [Pulse Interval [1~100 20 XA P |54
interval
Iniial pole position
37112] |oh1425  [detection cument [Puise Curr % [10~100 15 XA P |54
level [%]
Iniial pole position
38[12] [0h1426  [detection voltage ~[Pulse Volt% [100~4000 l500 XA P |54
level [%]
IPM dead time [PMdeadBand
pertz) fonazz |0 o 150.0~100.0 100 XA P |54
[PM dead tme  |PMdeadVolt
orra) ontazs [T R or 150.0~100.0 100 XA P |54
l1p12] [ontagg  [SPecd estimator PIPM SpdEst o 4550 100 XA P |o154
lgain kp P14
la212] |oh142a ;"::des"'"a""" IPM SpdEst Ki0~32000 10 /A P |n154
[Speed estimator P [PM SpdEst |
bart2) fontazs 20 Fo l0~32000 1300 XA P |54
baprz) [ontage [Speed estmator | 1PM SpdEstKily 45544 30 Ix/A P |ni54
lgain2 2
[Speed estimator
l45[12] |on142D [feed forward high [PM Flux FF %|0~100[%] 130 XA P ot
lspeed rate [%]
0 [None
la6[12] Jontaze |08l Polepositon |,y e sel [T 1 [Angle h /A P
ldetection options: o
2 |Align
bs3) | g;::'w""""er IACRP Gain {0-10000 1200 oA WP |p.1a7
274
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LCD Display Setting Range

Initial Value

SL Ref.

ko) | ;:i:e“‘mm"e”/\cmeam 10-10000 120 oA WP |p.1a7
5012] [oh1432 Ii:\‘i't"gem""""e' ConHR  [0~100.0[%] 0 /A P |p154
51[12] [0h1433 g;’i‘n"’gem"m"e” Conki  [0~1000.0[%] 10 IX/A P o154
[Torque controller [Torque Out |,
s2ie) [ontazs [EEET i (0-2000(ms) o XA P o147
0 [Keypac-1
1 |Keypad2
2 W
4 |2
[Toraue limit setting [Torque Lmt ' g
53 [ontazs [V o 5 |e lo:Keypad-1 XA X |otaz
6 [ntass
8 [FieldBus
9 |UserSeqLink
12 [Puse
5a4) ontase [oStive-direction [FWDTrg ) o0 0(os) 180 oA P 147
reverse torgue limitlLmt lo.154
[Posttive-direction
I55[4] [0h1437 |regeneration FWD=Tra 1 6.200.0(%) 180 oA P PRI
. lLmt o154
lorque limit
s64) ontaag [Negativerdiecton lopy Lt 1 milo.0-200.00%) 180 oA P 147
reverse torque limit lo.154
INegative-direction
I5714] [0h1439  |regeneration REV =T ) 0200.0¢%) 180 oA P %
ltorque limit [Lmt lp.
0 |keypac-1
lo24)  [on143e SpeedlimitSening:pmeEGLmt 1 |Keypad2 l0:Keypad-1 IxA o |nte6
2 w1
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LCD Display Setting Range Initial Value  Property{{VIF SL
5 |2
6 [ntass
7  [FieldBus
8 |UserSeqLink
[Positive-direction [FWD Speed ]
SO ot ot 10.00~ Maximum frequency (Hz)[60 (oA o |ot6s
INegative-direction [REV Speed ]
el ontaso |C0R o ot 10.00~ Maximum frequency (Hz)[60 oA o |pt6s
[Speed limit ISpeed Lmt
oot fontaa1 Lo i oo 100~50001%] l500 oA 0 |ot6s
l69(12} [PM speed search | b 1ce curl1s 10~100 oA P |p1se
lcurrent
0 [Flying Start-1(5]
70 fon 1446 z:?::;“gn ISS Mode l0Flying Start-1~ [XIA o |p170
1 |Fying Start2
bit [0000- 1111
| [setection of speed
lsearch on acceleration
hen starting on
ISpeed search 10" liitalization afer a faut
7o e e aeicton|SPoEd Soareh loooofe] A o |10
hen restarting after
100 [instantaneous power
interruption
1000 |WWnen starting it
lpower on
ISpeed search ISS Sup- >
72 [ontasg [PRECTSSAE PSS leo-200(%) 150 oA 0 |10
Fiying Start-1
100
73/8] [on1449 Spee‘:ﬁse"'lc"_ ISSP-Gain (09999 oA 0 |p170
SRCEAEE D Flying Start-2
: 600(9]
276
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LCD Display Setting Range Initial Value Property” VIF SL  Ref.

Fiying Start-1
[Speed search [ 200

74) Jontasn [PECSEEN s iGain (09999 oA o fo |pto
tegral gai Flying Start-2

1000

ouputbiocking [

758] [0h144B  [ime before speed 10.0-60.0(s) 1 XA o fo |etro

[Time

lsearch
[Speed search .

e fonadc e [opd Est Gain [60-150(%) 100 oA o fo |eto

0 v

77 |ontaap [EerOYPUrnG ep soeqt [T 1 kBt lo:No XA o [0 |otes

lselection : P12
2 |kes2

[Energy buffering

78[10] [ont44E IKEB Start Lev|110.0-200.0(%) 125 XA o fo |ote3
startlevel
[Energy buffering

79(10] [ont44F IKEB Stop Lev|Cn78-210.0(%) 130 XA o fo |otes
stop level

180[10] [oh1450 s:;rgybu"enngPKEBPGain 10-20000 1000 oA o Jo |p163

181(10] [oh1451 ;::‘rgyb”"e”"g' KEB1Gain  [1~20000 l500 oA o fo |p163

18210] [oh1452 ;’i';':ay‘:""e""g IKEB Slip Gain|0~2000.0% 130 oA fo Jo |p163
[Energy buffering ~

83(10] [on1453 ot [KEB Acc Time[0.0-600.05) 10 oA o [0 |otes
[Flux estimator

a1 fonass |0 it [FlxP Gaint (100700 370 oA 0 |o1az
IFlux estimator

goit) [ontase | e i [F1xP Gain2 [0-100 o oA [x [0 |otez
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Table of Functions 049-07-00
CD Display Setting Range Initial Value Property* V/IF  SL  Ref.

[Flux estimator

87[11] [0h1457 lbroportional gein3 [Flux P Gain3 (0-500 100 [O/A O |p.147
[Flux estimator n

88[11] [0h1458 integral gain1 [Flux 1 Gain1  (0-200 150 IO/A O |p.147
[Flux estimator N

89[11] [Oh1459 ntegral gain2 [Flux | Gain2 ~ (0-200 150 IO/A O |p.147
[Flux estimator n

90[11] [0h145A tegral gain3 [Flux | Gain3  (0-200 150 IO/A X |0 |p147
ISensorless voltage|SL Volt

91[11] |0h145B 1 |Comp1 j0-60 JO/A O |p.147
ISensorless voltage|SL Voit [Dependent on

920111 [oh145C lcompensation2 ~ (Comp2 ey Imotor setting (oA © |14z
[Sensorless voltage|SL Volt

93[11] [0h145D loompensation3 _[Comp3 j0-60 [O/A O |p.147
[Sensorless field

94[11] [0h145E |weakening start  [SL FW Freq [80.0-110.0(%) 100 A O |p.147
lirequency
[Sensorless gain

195[11] |oh145F  [switching ISLFcFreq  0.00-8.00(Hz) 2 XA o |p147
[frequency

[1] In case of 0.4~4.0kW, the setting range is 2.0~15.0(kHz).

[2] In case of 0.4~4.0kW, the setting range is 2.0~5.0(kHz).

[3] Displayed when dr.09 is set to 4 (IM Sensorless) and Cn.20 is set to 1 (YES).

[4] Displayed when dr.09 is set to 4 (IM Sensorless). This will change the initial value of the parameter at Ad.74 (Torque
limit) to 150%.

[5] Will not be displayed if dr.09 is set to 4 (IM Sensorless).

[6] The initial value 0000 will be displayed on the 7-Segment display as:

Hdun

(7] Displayed when any of the Cn.71 code bits are set to 1 and Cn70 is set to O (Flying Start-1).
[8] Displayed when any of the Cn.71 code bits are set to 1.

[9] The initial value is 1200 when the motor-rated capacity is less than 7.5 kW

[10] Displayed when Cn.77 is not set to 0 (No).

[11] Displayed when Cn.20 is set to 1 (Yes).

[12] Displayed when dr.09 is set to 6 (PM Sensorless).
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8.6 Input Terminal Block Function group (PAR—In,
IN)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

LCD Display ~ Setting Range Initial Value Property’ VIF SL Ref.

oo ump Code bump Code ~ [1~99 65 oa o fo |eds
Frequency for [Start frequency- aximum |67

01 [on501 | maxmumanalog [Freqat100%  [Maximum e oA fo|o
input lirequency(Hz) quency .72
[Torque at maximum o >

o2t fonisoz  [ee 0 [Torque at100% [0.0-200.0(%) 100 oA X X |otes

05 [on1505 ;’;;‘:y‘"‘"’""ge 1 Monitor(V)  |-12.00-12.00(V) 0.00 bA o lo |6z
. 0 [Unipolar

o6 [ontsos | IMPUtROatY Ky ooy ounipolar  [xA |0 |0 |os7
lselection

1 [Bipolar

[Time constantof V|

o7 fontso7 |0 A Fiter (0-10000(ms) 10 oA o fo |esz
[V Minimum input

o5 lontsos |/ 0 AVoltxt  [0.00-10.00(v) o oA o fo |esz
V1 output at

09 [on1509  |Minimum voltage V1 Percy1  [0.00-100.00(%) o oA o fo |eer
(%)

10 [ontsoa [V Medmuminedt oo Jo.0o-12.00) 10 oA o lo |6z
voltage
V1 output at

11 |oh150B  |Maximumvoltage |V1Percy2  [0.00-100.00(%) 100 oA o fo |esz
(%)

1211 fohtsoc [V Mmmumineut e o |o.00-0.00v) 10.00 oA o lo |
\voltage
IV1output at

13(1] [0h150D  [Minimum voltage  [V1-Percyt”  |100.00000%) [0 oA o fo |ero
(%)

1a¢1) fontsog [T Maxmumineut |0 oo |12.00-0.00v) L10.00 oa o fo |
voltage

1501 [oh150F V1 outputat 1 -Percy2  [100.00-000%) |10 oan o o |
Maximum voltage
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LCD Display ~ Setting Range Initial Value Property VIF  SL
(%)
o 0 N
16 fontsto |1 rowtondirection) oring l0:No oA o |o67
lchange
1 |Yes
[V1 quantization
17 st [ 1 Quantizing [0.00[2], 0.04-10.00(%) |0.04 A 0 |p6r
35(3] [oh1523 Zé:l‘:y“'m""ge IV2 Monitor(V) [0.00-12.00(v) o bA o |p73
[V2 input iter time. )
o7 [oniszs  [2 00 V2 Filter 10-10000(ms) 10 oA o0 |or3
383 fontsze  |[V2MINIMUMINRUL | Vot 10.00-10.00(v) o oA X |p73
\voltage
V2 output at
3913 [on1527  |Minimum voltage V2 Percy1  [0.00-100.00(%) o lo/A 0 |oz3
(%)
o3 [on1sze V2 MEXmUmInRUt | v f0.00-10.00(v) 10 loiA X |p73
voltage
V2 output at
4103 [on1529  |Maximum votage [V2Percy2  [0.00-100.00(%) 100 oA o0 |or3
(%)
L 0 N
lueia) |on1soe V2 rotationdirectionly ) e ing No oA 0 |ors
lchange
1 fes.
V2 quantization
47l fontszr |24 V2 Quantizing [0.00(2], 0.04- 10.00(%) [0.04 oA 0 |oz3
12 input current "
o) fontsaz | P 12 Monitor (mA) [0-24(mA) o LA 0 |or2
12 input filter time .
524 [onisa4 2P 2 Fiter 10-10000(ms) 10 lo/A 0 |or2
O S (L P 10.00-20.00(mA) la oA o |p72
lcurrent
12 output  at
544] [0n1536  [Minimum curent [12Percy  [0.00-100.00(%) o oA 0 |or2
(%)
5514) [onsay  [2mamumineut oo 10.00-24.00(mA) 20 oA 0 |p72
lcurrent
280
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Table of Functions

LCD Display ~ Setting Range Initial Value Property’ VIF  SL
12 output at
56[4] [0n1538  [Maximum current [2Percy2  [0.00-100.00(%) 100 oA o [0 |oz2
(%)
0 N
IChanging rotation " |
574 [onisap [ SPenOnO RO i inverting lo:No oA o fo |z
1 Yes
5814] [0n153E  [i2 quantization level |12 Quantizing [0.00(2], 0.04-10.00(%) [0.04 oa o fo |2
0 N
5o |ontaar  [OPIdownoPer@ioN |y oo Mode lo:No oA o |0 |ot2s
Irequency save
1 |Yes
0 |Aways Enable]
[Safe operation l0:Always
b0 fontads  [Poe 0P IRun En Mode A S I I R
1 |DI Dependent
0 |Free-Run
lo18] [on1347 f:;‘:;”e'a"ms“’p RunDisstop | ! [3StP OFreeRn KA Jo |0 |osas
IQ-Stop.
2
Resume
[Safe operation
28] [onaas [P0 PR faSwopTme  (0.0600.0(5) 5 oA o [0 |p1s
) ) 0 [None
b5 fonser |1 terminalfunction|p poqe 1:Fx IXIA o lo |
Isetting
1 [|Fx
b6 fontsaz | 2eminalfunction|o) e 2 |rx [2Rx A o o |
Isetting
67 [ons43 :;;:’g’"'"a'"‘"c“m P3 Define 3 |RsT l5:8X XA o o |22
b8 [ontsa4 :;;:’g’"'"a'm"c"m P4 Define 4 |Extemal Trip [3RST A o Jo |n2te
6o |ontsas |75 termimal function o oo 5 [BX 7:5pL [}iA o lo |p2es
Isetting
6 |oG lo.126
7 [Speed-L [0.77
xA | oo
8 [Speed-M b7z
9 [Speed-H [0.77
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Table of Functions

LCD Display ~ Setting Range

890049-07-00

Initial Value Property VIF SL Ref.

IXCEL-L

IXCEL-M

[RUN Enable

|3-Wire

lAux (2nd)
[Source

Exchange

Up

[Down

U/D Save

UID Clear

lAnalog Hold

|-Term Clear

PID Openloop

P Gain2

IXCEL Stop

|2nd Motor

Pre Heat

Pre Excite

[Timer In

\dis Aux Ref

FWD JOG

REV JOG

IXCEL-H

User Seq

Fire Mode

52

[KEB-1 Select

3

87

&

133

E

132

E

128

E

76

5

137

g

3

£

11

&

163

B
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Table of Functions

LCD Display ~ Setting Range Initial Value Property’ VIF SL  Ref.
Mult-function input
84 [on1554 |teminalOnfiter [DiDelaySel | 0 [Disableof) [111116] [0A |0 |0 |nt0s
lselection
1 [Enable(on)
Mutt-function input
o5 [ontsss oo or ! Ipron Deiay  [o-10000(ms) 10 oA |0 fo |ntos
Mutt-function input
g6 [ontsss | e DIOfDelay [0-10000(ms) J oA o fo |otos
lPs—p1
Mult-function input 0 |ncontact (NO)
o7 fontss7  [[LELRElon oPUL IbiNeNo sel ooooo; A Jo fo  |ntos
1 [B oontact (NC)
Mult-step
89 |on1559  [command delay  [InCheck Time ~ [1-5000(ms) 1 XA o fo |z
lime
lPs—pP1
Mult-function input 0 |release(Of)
0 Jonissa e [Distatus looooory /A o |o |oros
1 [connecton
|(On)
Puise input amount [Puise Monitor
ot fomsss 250 e 0.005000KHz) [0 LA o |o |z
Tl input filter time:
o2 fonissc [P [Tl Fiter 10-9999(ms) 10 oA o [0 |or
[Tt Minimum input
o3 fomssp | ITI PIs x1 0.003200kHz) [0 oA o [0 |
[Tl output at .
o4 fomsaE | o [TPEEY! [000-100000%) o oA o fo |
o5 [on1ssF :\'J:::’“’““"”""“‘ ITI Pis x2 10.00-32.00(kHz) 32 oA o lo |z
[T output at .
o6 (ontse0 | euise (71 PECY2[0-100C%) 100 oA o [0 |or4
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Table of Functions

Code i:';’e';s Name LCD Display  Setting Range Initial Value Property VIF SL Ref.
97 Jonset L";'::"“ direction i) verting b lo:No oa  fo o |
1 Yes
98 |on1562 [Ti quantization level|Ti Quantizing ~[0.00[2], 0.04-10.00(%) [0.04 oa o fo |
ISW1(NPN/PNP) Bit [00~11
lswaqvinvziizy 0 |V2NPN
99 0h1563 |status 10 SW State 1 |V2,PNP 0 HA (o] (o] -
10 |2.NPN
1 |12, PNP

[1] Displayed when In.06 is set to 1 (Bipolar).
[2] Quantizing is not used when set to 0.
[3] Displayed when V is selected on the analog current/voltage input circuit selection switch (SW2).
[4] Displayed when | is selected on the analog current/voltage input circuit selection switch (SW2).
[5] Displayed when PS5 is selected on Px terminal function.(Only Standard 1/0)
[6] The initial value 11111 will be displayed on the 7-Segment display as
ot
o
7 Tbg initial value 0000 will be displayed on the 7-Segment display as:

i
(8] Displayed when Ad.60 is set to 1 (DI Dependent).
[9] Displayed when dr.10 is set to Yes.
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890049-07

Table of Functions

8.7 Output Terminal Block Function group
(PAR—OU, OUT)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

Comm.

o [Name LCD Display Setting Range Intial Value  Property” VIF  SL
o | bump Code ~ [sumpCode  [1-99 30 oa o Jo |
0 [Frequency
1 [Output Current
2 [Output Voltage
3 [DCLink Voltage
4 [Torque
5 [Output Power
6 |dse
o1 |onteot :"‘:Z"‘:‘g"”"’“‘ AT Mode | 7 |ase YFrequency [0A [0 |0 |o192
8 [Target Freq
9 |Ramp Freq
10 |Speed Fdb
12 |PID Ref Value
13  |PID Fdb Value
14 [PID Output
15 |Constant
2 Jon1602 :\’:a';g"““’“‘ IAO1 Gain ~ [1000.0-1000.0(%) 100 oA o lo |n192
03 Jon1603 :\’:a'zg"“'p“‘ lAO1Bias  [100.0-100.0(%) oA o o |n192
o4 Jon1604 ?’ﬁ‘i’trg"”“’“' lAO1 Fiter ~ [0-10000(ms) 5 oA o lo |p192
lanalog
05 [on1606  foonstant output]AO1 Const %{0.0-100.0(%) oa o lo |ore2
1
|06 [0h1606 lAnalog output [AO1 Monitor (0.0-1000.0(%) 0 HA (o} (o] |p.192
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Table of Functions

LCD Display

Setting Range

Initial Value

Property*

890049-07-00

1 monitor

VIF SL Ref. ‘

[0h161E

IFault output
ftem

ITrip Out
Mode

g

1000-111

lLow voltage

|Any faults other
[than low voltage

10[1]

{Automatic restart
[final failure

o O |p.202

[0h161F

[Multi-function
relay 1 item

Relay 1

[None

IFDT-1

IFDT-2

IFDT-3

IFDT-4

Over Load

loL

[Under Load

IStall

lOver Voltage

lLow Voltage:

[o9:Trip

[Over Heat

|Lost Command

Run

[Stop

|Steady

Inverter Line

IComm Line

ISpeed Search

Ready

[Timer Out

JO/A
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Table of Functions

LCD Display|Setting Range Initial Value  Property* |VIF |SL Ref. ‘

20 [mip

31 |DB Wam%ED

34 |On/Off Control

35 [BR Control

36 [Pre Heat

37 |Aux 2nd Source

38  [Fire Mode

39 [TO[2]

40 |KEB Operating

0 [None

1 |FoT1

2 [FoT2

3 [FoT3

4 |FoT4

5 |OverLoad

6 |oL

7 |UnderLoad
33 [onte21 :L'::uﬁ":::" lQ1 Define § [fonWeamng 14:Run oA o lo |p198

9 [stal

10 |Over Voltage

11 |Low Voltage

12 |Over Heat

13 |Lost Command

14 [Run

15 |Stop

16  |Steady

17 [Inverter Line
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LCD Display|Setting Range Initial Value  Property* |VIF |SL Ref. ‘

18 |Comm Line

19 |Speed Search

22 [Ready

28  |Timer Out

29 [Tip

31 [DB Wam%ED

34 |On/Off Control

35 |BR Control

36 |Pre Heat

37 |Aux 2nd Source

38  [Fire Mode

39 [rop2)

40 |KEB Operating

41 fonteze  [MUHRNCEON oo g LA -
loutput monitor
IMult-function
50 [on1632  loutputon DO On Delay|0.00-100.00(s) oA o |0 |p2os
delay
IMult-function
51 [on1633  loutputOf DO Off Delay[0.00-100.00(s) oA o |0 |p2os
ldetay
1, Relay1
IMult-function
52 [ont634 |outputcontact (20 NNO [0 Tacontact (NO) [0of3] XA o lo |p2os
) ISel
lselection
1 [Bcontact (NC)
[Fauttoutput  [TripOut
b3 fontass | R oy 0.00-100.00(s) oA o |0 |20z
[Fault output OffTripOut )
O L A oDl 0.00-100.00(s) oA o |0 |20z
[Timeron
55 [11637  [TimerOn delayl " 0.00-100.00(s) oa o lo |rss
b6 [ontese  [Tmer Offdelay] 0.00-100.00(s) oa Jo Jo |nree

[TimerOff
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890049-07-

Table of Functions

LCD Display|Setting Range Initial Value  Property* |VIF  SL
Delay
etected  [FOT 0.00-Maximum
157 [0h1639 130 JO/A (o} (o] 198
frequency quency ) -
etected
0.00-Maximum
58 [0h163A [frequency FDT Band lrequency(Hz) 10 JO/A (o] (o] o.198
lband
0 [Frequency
1 [Output Current
2 [output Voltage
3 [DCLink Voltage
4 [Torque
5 [Output Power
6 |dse
61 [on163D  [Puise output  [TO Mode 7 Jase loFrequency [oa Jo |0 |ores
8 [Target Freq
9 |Ramp Freq
10  |Speed Fdb
12 |PID Ref Value
13 |PID Fdb Value
14 [PID Output
15 [Constant
b2 |onteaE ::i':e oUW o Gain  [10000-1000006) |10 oa o lo |p1es
63 |on163F ;:':e O i Bias  |100.0-100.0(%) o oA o lo |p19s
64 Jontedo ;““:e OUPU o Fiter  [0-10000(ms) 5 oA o lo |p19s
lPuise output
b5 [on1641  foonstant output{TO Const % [0.0-100.0(%) lo oa o lo |ores
[2
166 [0h1642 IPulse output |TO Monitor  10.0-1000.0(%) HA (o o] o.195
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Table of Functions

890049-07-00

CD Display [Setting Range nitial Value  Property* SL
Imonitor
0 [None
1 1
3 V2
[Output contact 4 |2
67 [0h1342 On/Off control g::/OWCM |0:None XA O [p.190
foptions 6 [Pulse
7 V3@l
9 414]
10 [i4p4)
lOutput contact lOutput contact off level-
68 [0h1343 lon level [On-Ctrl Level 100.00% (90 A O |p.190
[Output contact | ... I-100.00-output contact on|
69 [0h1344 Off level |Off-Ctri Level level (%) 10.00 XA O [p.190

[1] The initial value 0010 will be displayed on the 7-Segment display as:
657 5 6

AAAH

[2] Supprted only Standard I/0

(3] The initial value 0000 will be displayed on the 7-Segment display as:
=

00

ooo
[4] Selection applieis to option card
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8.8 Communication Function group (PAR—CM,
com)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

Code ©

m.
o Name LCD Display ~ Setting Range Initial Value  Property* VIF SL Ref
oo | lbump Code bump Code ~ |1-99 o oa o [o |ese
o1 font701 E:"[')"lgm""““"'ca""" int485StID 1250 1 oA o [o |p2er
o 0 [ModBus RTU )
lo2rt) [onzoz  [Bulin int485 Proto °'|"l"J°“B”S oA o |o |p2er
2 |isinvass
0 [1200 bps
1 2400 bps
2 14800 bps
- - 3 [0600bps
lo3(1] [on1703 S“"::w""““"m“"" int485 BaudR 3:9600bps  [0A [0 [0 |p227
Pes 4 [19200 bps.
5 (38400 bps
6 |56 Kbps
7 [115 Kopsi2]
0 |D8/PN/S1
[Built-in communication 1 Bt
oapt [onizos  [Butkn oom 485 Mode: opsPNst JoAa [0 Jo |p2er
9 2 [pePE/St
3 |perPorst
los1] [ont7os  [[ransmissiondelay o betay  [o-1000(ms) I5ms oA [o fo |22z
lafter reception P Delay .
los3] [ont70s  [Communication option jou  uy ver [ o oa o |o
[S/W version
lo731 font707 CE;‘T;’"“‘"’"”‘”“ FBus ID l0-255 4 oA Jo |o
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Comm.

I LCD Display ~ Setting Range Initial Value  Property VIF SL
FIELD BUS FBUS
(09031 [ON1708 | munication speed [BaudRate | jAtEs |9 |9
losia] font709 fgg's“;:za'“’"°p"°“ FieldBus LED |- oA Jo |o
20 lon171E INumber of output ParaStatus o8 3 oA o lo
parameters Num
314] Jon171F mi?““m""'m"°"Pamswm-1 10000-FFFF Hex l000A oA [0 |o |p2s2
3214) o720 [OUtPUt Communicationlo - oiats2 [0000-FFFF Hex l000E oA [0 fo |p2s2
laddress2
3] font7zr  [CutPutCommunicationo,  ioits-3 [0000-FFFF Hex lo00F oA o |o |o2s2
laddress3
4] font7az  [Cutput Communications, . siats4 [0000-FFFF Hex o oA o |o |n2s2
faddress4
54 [ont7zs  [OutPut Communicationo - oiauts s [0000-FFFF Hex o oa [0 fo |p2s2
laddress5
6] font7os  |CutPutCommunicationo,  ioits.6 [0000-FFFF Hex o oA o |o |p2s2
laddress6
7] font7as  [Cutput Communicationo, . siauts.7 [0000-FFFF Hex o oA [0 fo |p2s2
faddress7
a4 [ont72e  [OUtPut Communicationo - oiauts 8 [0000-FFFF Hex o oA [0 fo |p2s2
laddress8
50 fon1732 g::m;’s‘"p“‘ Para Ctrl Num 08 2 oA o lo
) lo.232
51i5] font7as  |7Put Communication oo Control-t [0000-FFFF Hex 5 /A o |o
laddress1
292
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Table of Functions

Comm.
I LCD Display ~ Setting Range Initial Value  Property* VIF SL Ref.
) Ip.232
525] fon1734  |7PUt Communicaton oo ¢ ontrol-2 [0000-FFFF Hex 6 /A o [o
laddress2
Input Communication
535] [on1735 Para Control-3 [0000-FFFF Hex o XA o [0 |p2s2
faddress3
Iinput Communication
5451 [on1736 Para Control-4 [0000-FFFF Hex o XA o [0 |p2s2
faddress4
5] font7a7  |7PUt Communication oo ontrol-5 [0000-FFFF Hex o /A o [0 |p2s2
laddress5
input Communication
6(5] [on1738 Para Control-6 [0000-FFFF Hex o XA o [0 |p2s2
faddress6
57i5] fon17ag  |"Put Communication o, ¢ onirol-7 [0000-FFFF Hex o XA o [0 |p232
laddress?
sgis] fon17aa  |7PUtCommunication oo ¢ ontrol-8 [0000-FFFF Hex o /A o [0 |p2s2
laddress8
0 v
o8 [on1744  |Field bus dataswap |FBus Swap Sel No XA o [0 |p2s2
1 [ves
70 [onizag  [Communication multp oy g 0 |None oNone  Joa o o [p2at
ffunction input 1 . 23
(Communication muit- y
T T2 \Virtual DI 2 [ l0:None oA o [0 |p2st
ICommunication multi- | . '
2 pmiras \Virtual DI 3 2 R l0:None oA o [0 |2st
(Communication mult- y
73 fontras a4 \Vitual DI 4 3 |RsT (0:None oA o [o |p2st
74 |on7an  [Communicationmuli- fe gy g 4 |ExemalTrip  [oNone oA |0 |0 |p2s1
ffunction input 5 P . 23t
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Table of Functions

890049-07-00

ode : d;"n"'s's Name LCD Display  Setting Range Initial Value  Property* VIF SL Ref.
75 |on174B z‘:’;’;‘:’l‘m"’; Mol el D16 5 [ex l0:None oA [o fo |p2st
76 fontzac |Communicationmulti- i i bi7 6 |os l0:None oA o o |n2s1
ffunction input 7

7 |speedL

8 [Speed-M

9 [speedH

11 [XCELL

12 [XCEL-M

13 |RUNEnable

14 [3wire

15 [ond Source

16  |Exchange

17 |

18 [Down
77 lon174p m’:ﬁ’;‘:?ﬁ;‘? MU N el DI 8 20 |UDClear  |oNone oA o [o |p2st

21 |Analog Hold

22 (I-Term Clear

23 |PID Openloop

24 |PGain2

25 |XCELStop

26 [2nd Motor

34 |PreExcite

38 [TimerIn

40 |dis AuxRef

46 |[FwDJoG

47 |Revioe
294
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Table of Functions

Comm.
Code ]
ode G Name LCD Display ~ Setting Range Initial Value  Property* VIF SL |Ref.
49 [XCELH
50 |UserSeq
51 |Fire Mode
52 |KEB-1 Select
54 [TI[6]
(Communication multi-
85 (01756 fiunction input \Virt DI Status |- o XA o [o |p2st
Imonitoring
Selection of data frame] 0 ([nt485
90 [on175A  fcommunication (Comm Mon Sel oA o lo
monitor 1 |KeyPad
91 (01758 [Data frame Rev count :z::'a"‘e l0~65535 o oA o lo
92 [0n175C  [Data frame Errcount |Em Frame Num{0~65535 o oA o lo
93 [on175D  [NAK frame count z’:ﬁrmme l0~65535 o oA Jo |o
o 0 |no
loa7) |- (Communication data |0 o ate :No LA o lo
lupload
1 fes
0 |pisableAl
1 P2P Master
05 |ontzep  [72Pcommunicaton |\ je kine Disable Al WA [0 [0 [o.106
selection 2 [pePsae | -
)
Ready
Bt [000~111
lAnalog
T fouput
o6(g] |- IDO setting selection  [P2P OUT Sel o:No oA o [0 |n10s
Multi-
10 [function
relay
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Table of Functions 890049-07-00

Code €©™™  Name LCD Display  Setting Range Initial Value  Property* VIF SL Ref.

Address

[1] Will not be displayed when P2P and MultiKPD is set.

[2] 115,200bps

[3] Displayed only when a communication option card is installed.
[4] Only the range of addresses set at COM-30 is displayed.

[5] Only the range of addresses set at COM-50 is displayed.

[6] Displayed when P5 is selected on Px terminal function

[7] Displayed only when a communication option card is installed.
(8] Displayed when APO1 is set to 2 (Proc PID).
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89

Application Function group (PAR—AP, APP)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

LCD Display  Setting Range

Initial Value Property” VIF  SL  Ref.

loo ump Code  [Jump Code  [1-99 20 oA b0
0 None
lApplication
lo1 1801 fiunction lApp Mode T oNone  [x/A lo.137
lselection
2 [ProcPID
[Enable user o0 e
lo2 User Seq En lo:No XA lo.100
lsequence
1 |ves
IPID output . lp.137
ey [ntsto oo PID Output (%) o LA
1711 fontstt |2 TN o Refvalue |(%) l50 HA 224
Imonitor
oy fonteiz [P0k o £ vave [1%) o HA 157
Imonitor
o [onte1a  [P2OMerNO loin perser  [100.00-100.00¢%) l50 oA p-137
Isetting
0 |Keypad
Y
3 |2
[PID reference “ e
20[1  fontsta PID Ref Sou lo:Keypad  [X/A lo.137
[Fouree 5 |[intdss
7 [FieldBus
8  |UserSeqLink
1 [puse
0
2 |2
it fongrs [T eeda%K o g g lo:v1 XA lo.137
[Pouree 3 |2
4 |nt4ss
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LCD Display ~ Setting Range Initial Value Property” VIF  SL
6 [FieldBus
7 |userseqLink
10 [Pulse
IPID controller
[22(1] [on1816 [proportional  |PIDP-Gain  [0.0-1000.0(%) 50 oA 0 |p137
[gain
IPID controller
pan oty e [P0 Tme [00:2000() 10 oA 0 |p137
PID controller
24[1] [on1818 diflerentiation |PIDD-Time  [0-1000(ms) o oA 0 |p137
time
IPID controller
feed-forward ) .
e fontate | on [PDF-Gan  00-1000.0(%) o oA 0 |p137
lgain
IProportional . >
o [ontta  |[EROTS [P eanscale [00-10000%) 100 XA 0 |p137
P7[1]  on181B ;:2"”"’”' [PID Out LPF  {0-10000(ms) o oA o |p137
0 |Process PID
28(1] [on181C  [PIDMode  |PID Mode A 0 |p137
1 |Nomal PID
IPID upper fmit|, . |PID lower limit frequency-
oy fontarp O ERE PD Limithi o] iy 60 oA 0 |p137
PID lower imit [, 1:300.00 -PID upper lmit
s fomtate [ Poumito leooo  foa 0 |p137
0 v
PID output '
Bt fontetr 0o PID Out Inv l0:No XA o |p1az
1 ‘es
321 [oh1820 ;':l:““’"' PID Out Scale [0.1-1000.0(%) 100 IXIA 0 |n137
IPID controller
34[1]  [oh1822  |motion Pre-PID Freq 290%33(":“;’;‘ o /A 0 |p137
frequency q
298
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Comm.

hddross LCD Display ~ Setting Range Initial Value Property® VI SL  Ref.
PID controller ) o
135[1] h1823 et Pre-PID Exit [0.0-100.0(%) o A [p.137
PID controller
36[1]  [0h1824  [motion delay |Pre-PID Delay [0-9999(s) l600 oA lp.137
lime
IPID sleep
Imode
5711]  [oh1825 PID Sleep DT {0.0-999.9(s) l60 oA lp.137
ldelay time
PID sleep )
38[1] [0h1826  |mode PID Steep Freq geotz':c’;'("}‘;’)“ o oA lp.137
lirequency q
PID wake-up |PIDWakeUp N
Bort)  fontezr [ o 10-100(%) I35 oA lp.137
0 [Below Level
IPID wake-up [PID WakeUp :Below
o fomtezs | v 1 |Aovelevel | oA lp.137
2 |Beyond Level
0 (%
1 [Bar
2 |mBar
3 [Pa
4 |kPa
5 [Hz
PID controller 6 [om "
k2 fonteza [0 2R R [PID it el l0:2% oA lp.137
7
8 |
9 |w
10 |HP
1 [
12 [F
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Table of Functions

890049-07-00

i::::s-s LCD Display ~ Setting Range Initial Value Property VIF SL  Ref.
lat  [on1828  [PID unitgain [PID UnitGain [0.00-300.00(%) 100 o o |ptsr
0 [xoo
1 ko
luat)  fon1s2c  [PIDunitscale [PIDUnitScale [ 2 x1 x 1 oA 0 |p1s7
3 o1
4 |xoor
PID 2nd lp.137
lus(1  [on182D  [proportional  [PID P2-Gain  [0.0-1000.0(%) 100 XA o
lgain

[1] Displayed when APO1 is set to 2 (Proc PID).
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Table of Functions

8.10 Protection Function group (PAR—Pr, PRT)

In the following table, the data shaded in grey will be displayed when a related code has been selected.

LCD Display  |Setting Range Initial Value  Property* VIF |SL  Ref.

|00 3 [Jump Code ump Code 1-99 140 O/A O |0 |p49
0 [Normal Duty

04 0h1B04  |Load level sefting |Load Duty 1:Heavy Duty A © [0 |p.185
1 |Heavy Duty
bit  [00-11

Inputioutput open-

05 0h1B05 phase protsction Phase Loss Chk [ 01  [Output open phase [00[1] XIA © [0 |p215

10 [Input open phase

input voltage range )
06 |onteos | s [POVEad 110001 15 XA o fo |25
lb.217
o7 [on1Bo7 F"ﬁ‘?’a""""mea’ﬁpoecﬁme 0.0-600.0(5) 3 oa o o
fault ip lp.223
0 No
o8 [onpog [Selecton Of P i e tant lo:No oA o o |ptzs
lon trip reset
1 [ves
g |ontsog [Numberof Retry Number ~ [0-10 o oa o o |13
lautomatic restarts L
|Automatic restart
0@ onteoa [L0REC Retry Delay  [0.0-60.0(s) 1 oa [0 o |p17s
0 [None
1 |FreeRun
Motion at speed 2 fpee
12 [onteoc Peed |l ost Cmd Mode l0:None oa |0 Jo |p2r7
lcommand loss
3 |Hold Input
4 |Hold Output
5 |Lost Preset
[Time to decide
133 on1B0D  [speed command  [Lost Cmd Time ~[0.1-120(s) 1 oa [0 lo |p2tz
loss
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Table of Functions

890049-07-00

LCD Display | Setting Range Initial Value
lOperation )
[14;3] [on1B0E [requency stspeed [LostPresetF [0t Tequency-Maximum oa [0 lo |parz
lfrequency(Hz)
lcommand foss
0 [Halfx1
53] Jonigop  [AnEIOGINPULIOSS )1 ot evel oHalfofxt oA [0 |0 [p217
ldecision level -2t
1 [Belowx1
0 |No
lOverioad waming y
7 Jonterr ot (oL Wam Select lo:No oA [0 o |e200
1 [ves
18 [on1B12 l(e)"v:r"ada'a"“ OL Wam Level  [30-180(%) 150 on o o[22
19 [on1B13 mz“oadwam‘"g OLWam Time  [0.0-30.0(s) 10 oa o o P22
0 [Nore
Motion at overload )
o fontera O OL Trip Select 1 |Free-Run 1FreeRun  [0A [0 [0 |p209
2 pec
21 Jon1B15 [Overioad faultlevel [OL Trip Level  [30-200(%) 180 on fo fo |o209
22 |on1B16 [Overioad fault tme [OLTdpTime  [0.0-60.0(s) l60 on  fo fo |o20e
‘ 0 |No
b5 [onpg [Underoadwaming i vy oo lo:No oA [0 o |22t
lselection
1 [ves
Underioad warning
o |onteia | UL Wam Time ~ [0.0-600.0(s) 10 oa [0 Jo |p22t
0 [Nore
Underioad fault ) '
7 fonteis | o UL Trip Sel 1 [Free-Run l0:None oA [0 o |22t
2 pec
28 |on1B1C  [Underioad fault tme|UL Trip Time  [0.0-600.0(s) 30 on fo fo |oz2r
(Underioad lower .
o |ontein [ ULLF Level  [10-30(%) 30 oa |0 Jo |p22t
Underioad upper
30 |ontBiE [ ULBF Level  [30-100(%) 30 oa [0 Jo |p22t
limit level
) 0 [None
31 fonastr [NomORrmotonat oo Trip l0:None oa o o |p2es
ldetection 224
1 |Free-Run
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890049-07-

LCDDisplay  Setting Range Initial Value
[No motor detection N
132 I0h1B20 lourrent level INo Motor Level  [1-100(%) 5 IO/A 0 [0 .224
33 Jonte21 g‘;’lixm’ detection |- \otor Time  [0.1-10.0(s) 3 oA [0 lo |n22e
0 [None
Electronic thermal ) y
140 I0h1B28 lfault selection [ETH Trip Sel 1 IFree-Run |0:None IO/A 0 [0 .208
2 |pec
Motor cooling fan 0 [Selfcool
b fonsze (o€ uitor Cooing oselfcool  JoA o o |o208
1 IForced-cool
42 |onisoa [Flectonicthemmal 1 4 o 120-200(%) 150 on o o P22
Iminute rating
43 |ontezs [Flectonicthemal op ooy 150-150(%) 120 oa |0 o 22
lcontinuous rating
0  |Free-Run
45 |ontB2D [BXtipmode  [BXMode o A lo o |2z
1 IDec
bt |oooo-1111
00001 |Accelerating Mode 1
10001 [Accelerating Mode 2
oot ;Oo:ﬁn' Speed
|Stall prevention
50 0h1B32 :::LK:‘H and flux IStall Prevent 1000 (Constant Speed A 0 [0 .211
"9 Mode 2
[#0100 [Decelerating
[#1000 [Fiux Braking
IStall and Flux
o0 EE
The " mark indludes both 0.and 1 selectons.
[Start frequency-Stall
151 0h1B33  [Stall frequency IStall Freq 1 lrequency2(Hz) |60 IO/A 0 [0 .211
52 0h1B34  [Stall levell [Stall Level 1 130-250(%) 180 A 0 |0 [p.211
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LCD Display

Setting Range

Initial Value

890049-07-00

Stal requency1-Stall
B3 pnBss [Salfequency SillFreq2 |8 PRS0 l60 on [0 jo |p2r
b4 |on1B36 [stalllevel2 Stall Level 2 [30-250(%) 180 xa o o e
[Stallfrequency2-Stall
65 [0n1B37 ISl fequencys  [SalFreqs |0 RO l60 on |0 Jo |par
56 [onBas [stalleveis Stall Level 3 [30-250(%) 180 A Jo fo feen
IStall frequency3-Maximum
57 pniBs0 [slfequenoys  [SilFreqs |5 RIS l60 oa |0 Jo |pan
58 [onaa [stalllevei Stall Level 4 [30-250(%) 180 A Jo fo feen
59 [0n1B3B |Fluxbrakinggain  [Flux Brake Kp [0~ 150[%] o oa o o |
66 |on1B42 gse:es's'“‘”a’“'"g DB Wam %ED  [0-30(%) o oa o o |p21e
0 [No
73 |on1B22  [Speed deviation trip[Speed Dev Trip lo:No oa o o
1 [ves
I74/5) |on1B23 5: meeddev'm" ISpeed Dev Band|1 ~ 20 5 oa o [o
17505 [on1B24 msm"e:dde"'am" |Speed Dev Time [0~ 120 l60 oA |0 [o
) o [rip
7o fontsar [COOMTANfAU o 1o Mode 1:Warning oA o [0 |p222
lselection 222
1 |Waming
0 [None
Motion selection at ) .
po |onteso |8 OptTripMode | 1 |Free-Run 1FreeRin  [0A [0 [0 |p22s
2 pec
Low vottage faut
Bt nBst | ey time [FVT DelaY 0.060.0(5) o XA [0 Jo |p222
bit setting 00 ~ 11
00 V2 not enabled
B2 [on1B52 [Lv2Selecton  [Lv2 Enable l0o XA [0 Jo |p225
V2 enabled
01 [Fault history not
saved
304
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Comm.
Code \iress Name LCD Display tting Range Initial Value  Property* VIF SL  Ref.
10 [LV2 not enabled
1 V2 enabled and
Fault history saved
190[6] [oh1B5A |Waming i - 7 o |o
l9166] [on1B5B  |Fautt history 1 - 7 o lo |p320
192[6] [0h1B5C  |Fault history 2 - T 0 |0 |p.329
193[6] [0h1B5D [Fault history 3 - 7 o [0 |p.329
94[6] [Oh1BSE  [Fault history 4 3 17 © [0 |p329
195[6] [oh1BSF [Fault history 5 - 7 o [0 |p329
. 0 [No
Fault history Y
j96[6] [0n1B60 | o1 l0:No 7 o o |p329
1 |Yes
[1] The initial value 0000 will be displayed on the 7-Segment display as:
FEyEy;
[E] DispI;yed when Pr09 is set higher than 0.
(3] Displayed when Pr.12 is not set to 0 (NONE).
[4] The Pr61-63 codes are displayed when the Pr60(CAPDiagPrec) is set to more than 0.
[5] Displayed when Pr.73 is set to 1(YES)
[6] Will not be displayed when an LCD keypad is in use.
Sand SW Series VFD 305




Table of Functions )49-07-00

8.11 2nd Motor Function group (PAR—M2, M2)

The 2nd Motor function group will be displayed if any of In.65-69 are set to 26 (2nd MOTOR). In the following
table, the data shaded in grey will be displayed when a related code has been selected.

Comm. LcD . Initial .
Code Gomm: bioay | SetingRange (i) Property’  VIF
0 |- Jump Code | Jump Code | 1-99 14 | O/A o [o [p49
04 |onicos :i*me'e"""m‘ f‘r”‘g':“ 0.0-600.0(s) 20 | oA o |o |p16
Deceleration | M2-Dec
05 | onicos | pec Y20 0.0-600.0(s) 30 | oA o |o |p1zs
o [osnp
1 |osHP
2 1.0 HP
3 |15HP
4 |201P
5 3.0HP
6 |a0HP
Motor M2-
o6 |onicos | KR 7 |somP |- XA o |o |p1s
8 5.5HP
9 |75HP
10 [10HP
1" 15 HP
12 |20HP
13 | 25HP
14 30 HP
Base M2-Base
o7 |omcor | PR | K 30.00400.00(Hz) 60 | xA o |o |p1s
0 VIF
contal oo 2 | Slip Compen
ontrol -Crl
08 0h1C08 M 0:VIF XIA [} O |p176
mode Mode 4| sensorless
o | PM
Sensorless
Number of | M2-Pole
10 0h1CO0A motor poles Num 2-48 XIA o O |p.176
Rated slip M2-Rated
1 [omcos | oo 58 0-3000(rpm) XA o |o |e1zs
Motor rated | M2-Rated
12 oh1CoC current Curr 1.0-1000.0(A) Dependent XIA o O |p.176
Motor no- | M2-Noload on fnotor
13 [onicop |MoRrne | AT 0.5-1000.0(A) settings | X/A o |o |pi76
Motor rated M2-Rated
14 0h1COE voltage Volt 170-480(V) XIA o O |p.176
Motor M2-
15 [onicor | ML | Ve, | 64100%%) XIA o |o |p1r
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Comm. £cB Setting Range e VIF | SL

Address Display.

Load inertia | M2-Inertia
16 |onicro | Lo u: 08 XA o |o |nis
Stator
7| S e | M2Rs XA o |o |nizs
_ Leakage ; Dependent on
18 L M2-Lsigna | Debendett on XA o |o |p1zs
190 |- Stator M2-Ls XA o |o |p1s
Rotor time
2001] | - Rotortime | vp.7r 25-5000(ms) XA o |o |p1zs
0 | Linear
25 |onic1e | ViFpatem | M2-ViFPatt | 1 | Square 0:Linear | XA o | ol|nizs
2 | User VIF
Forward
26 |onic1A | Torque mf;g”" 0.0-15.0(%) XIA o |o |p176
boost 2
Reverse | varev
27 | onictB | Toraue y 0.0-15.0(%) XA o |o |p1s
oost
boost
Stal
28 | ontcic | prevention [”:V'S'a" 30-150(%) 150 | /A o |o |p1e
vel
Electronic
thermal 1 | M2-ETH
20 |onicrp | therma M2E 100-200(%) 150 | XA o |o |p1s
rating
Electronic
thermal M2-ETH o)
30 [ontcte |nermal | M2 50-150(%) 100 | XA o |o |nizs
rating
Rotation
40 | on1c2s | countspeed | 5229 SPd | o-000.01%] 100 | 0/A o |o |p2s
gain
0 |x1
Rotation Load Spd 1xot
41 0h1C29 | count speed Sca\ep 2 x0.01 0:x1 O/A [e] O | p.206
scale 3 | xo0.001
4 | x0.0001
Rotation o Rom
42 | onic2a | countspeed | 020 SPd i 0:rpm oA o |o |p2s
v it T Toom 0.206
unit P

[1] Displayed when M2.08 is set to 4 (IM Sensorless).
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8.12

User Sequence group (US, USS)

This group appears when APQ2 is set to 1 (Yes) or CM.95 is set to 2 (P2P Master). The parameter cannot be
changed while the user sequence is running.

Comm. LCD Property
Code Address Name Display Setting Range 5 VIF  SL Ref.
00 - Jump code Jump Code 1-99 O/A ] O |p49
of stop
User sequence | ;o o o:sto
01 0h1D01 | operation b q 1f Run g XIA o |o |p109
command on | Digital In P
Run
of 001s
1] 0.02s
User sequence 2| 0.05s .
02 0h1D02 | operation loop $,SL°°" 1:002 1 0 o |o |p109
time ime 3l 01s s
4| 0.5
5| 1s
Output Link
1 |onpoB | P | Deeroutt 0-0xFFFF 0 XIA o |o |p109
Output Link.
12| onDoC | P o | Deeroue | O-OXFFFF 0 XIA o |o |p109
Output Link
13| onDoD | MY s | Userous | O-OXFFFF 0 XA o |o |p109
Output Link
14 | onDOE | P e | seroua | O-OXFFFF 0 XIA o |o |p109
Output Link
15 [ OnMDOF | P ks | Userouts | O-OXFFFF 0 XIA o |o |p109
Output Link
16| 0nD10 | 2P ke | Derouts | O-OXFFFF 0 XIA o |o |p109
Output Link
17| onD1 | i | seroutr | O-OXFFFF 0 XIA o |o |p109
Output Link
18 |onD12 | P e | Userous | O-OXFFFF 0 XIA o |o |p109
Output Link
19 [ontD13 | P ke | Userouts | O-OXFFFF 0 XIA o |o |p109
Output Link
20 | on1D14 | WP k10 | Useroutio | O-OXFFFF 0 XIA o |o |p109
Output Link
21| OhIDIS | Jddress fink11 | Userout11 | O-OXFFFF 0 XA o |0 |ei02
Output Link
22 1018 | gdress link12 | Userouti2 | O-OFFFF 0 XA O |0 |e10f
Output Link
23 1 OMDI7 | aqdress link13 | Userout1s | O-O<FFFF 0 XA O |0 |et0
Output Link
24 [onD18 | P iia | Useroutia | O-OXFFFF 0 XIA o |o |p109
308
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g::‘r':ss Setting Range RcEerty
25 [ onp1o | PN s | Vesouis | OOFFFF XA p.109
2 [onDiA | PR e | Vesouts | OOFFFF XA p.109
27| 0h1D1B 2;;?:; k17 | Uesroutr7 | OOFFFF XA 2109
28 [oniic | W L ie | Unouts | C-OKFFFF XIA 109
31 | oniDIF 's"e‘::i’r";?"s'a"‘ Void Paral | -0999-9999 XA .109
32 | onib20 'S’;’:“i‘:';g"s'a"‘ Void Para2 | -9999-9999 XA .109
33 | onip21 L’;’:ﬁ;;g”s'a"‘ Void Para3 | -9999-9999 XIA .109
34 | onib22 'S"e':;r";g"s'a"‘ Void Parad | -9999-9999 XIA p.109
35 | oniD23 's"e'i;r“;g"s‘a"‘ Void Para5 | -9999-9999 XIA .109
36 | oniD24 's';‘::i’r“;g”s'a"‘ Void Para6 | -9999-0999 XIA .109
37 | onip2s 's’;‘::i’r“;;’”s'a"‘ Void Para7 | -9999-9999 XA 0.109
38 | oniD26 's"e‘:“:;;g”s‘a"‘ Void Para8 | -9999-9999 XA .109
39 | onip27 'S"e’:“l’r";g"s'a"‘ Void Parad | -0999-9999 XA 0.109
40 | oniD28 'S’;’:“I’r'y;’gs'a"‘ Void Para10 | -0999-9999 XIA 0.109
41 | on1p29 'S"e‘(’;r";fq‘s'a"‘ Void Para11 | -9999-9999 XIA p.109
42 |oniD2a Lrg:;:‘;?;smm Void Para12 | -9999-0999 XIA .109
43 |oniD28 's"e‘::;r“;;’gs‘a"‘ Void Para13 | -9999-0999 XIA .109
44 | onip2c 's';‘::i’r“;?js‘a"‘ Void Para1d | -9999-0999 XIA 0.109
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Comm. Property
Address Setting Range

Input constant

45 0h1D2D setting15 Void Para15 | -9999-9999 0 XIA o O | p.109
Input constant

46 Oh1D2E setting16 Void Para16 | -9999-9999 0 XIA o O | p.109
Input constant

47 Oh1D2F setting17 Void Para17 | -9999-9999 0 XIA o O | p.109
Input constant

48 0h1D30 setting18 Void Para18 | -9999-9999 0 XIA o O | p.109
Input constant

49 0h1D31 setting19 Void Para19 | -9999-9999 0 XIA o O | p.109
Input constant

50 0h1D32 setting20 Void Para20 | -9999-9999 0 XIA o O | p.109
Input constant

51 0h1D33 setting21 Void Para21 | -9999-9999 0 XIA o O | p.109
Input constant

52 0h1D34 setting22 Void Para22 | -9999-9999 0 XIA o O | p.109
Input constant

53 0h1D35 setting23 Void Para23 | -9999-9999 0 XIA o O | p.109
Input constant

54 0h1D36 setting24 Void Para24 | -9999-9999 0 XIA o O | p.109
Input constant

55 0h1D37 setting25 Void Para25 | -9999-9999 0 XIA o O | p.109
Input constant )

56 0h1D38 setting26 Void Para26 | -9999-9999 0 XIA o O | p.109
Input constant

57 0h1D39 setting27 Void Para27 | -9999-9999 0 XIA o O | p.109
Input constant

58 0h1D3A setting28 Void Para28 | -9999-9999 0 XIA o O | p.109
Input constant

59 0h1D3B setting29 Void Para29 | -9999-9999 0 XIA o O | p.109
Input constant

60 0h1D3C setting30 Void Para30 | -9999-9999 0 XIA o O | p.109

80 gm Dso Analog input 1 | P2P In V1 0-12,000 -IA o O | p.109

81 0h1D51 | Analog input2 P2P In 12 -12,000-12,000 -IA o O | p.109

82 0h1D52 | Digital input P2P In DI 0-0x7F -IA o O | p.109

85 0h1D55 | Analog output | P2P OutAO1 | 0-10,000 0 XIA o O | p.109

88 0h1D58 | Digital output P2P OutDO | 0-0x03 0 XIA () O | p.109
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8.13 User Sequence Function group(UF)

This group appears when APQ2 is set to 1 (Yes) or CM.95 is set to 2 (P2P Master). The parameter cannot be
changed while the user sequence is running.

Comm. LCD
Address Display

00 - Jump code | Jump Code

Initial
Value

9 41 O/A [¢] o
NOP

ADD

SuB

ADDSUB

MIN

MAX

ABS

NEGATE
MPYDIV

9 | REMAINDER

10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL

COMPARE-
NEQUAL
User Funct | 14 | TIMER ONOP | XA o |o

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT

28 | DOWNCOUNT

Code Name

Setting Range Property" | VIF  SL

User

o1 Oh1E01 function1

User

02 | 0h1E02 | function

input1-A

User

03 | Oh1E03 | function
inputi-B

User

Inputi-A 0-OxFFFF 0 XIA o o

User

Inputi-B 0-OxFFFF 0 XIA o o
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Comm.
Code ;oM™ Name Valie  Property’ VIF SL
User User
04 | 0On1E04 | function oat.c | O-OXFFFF 0 XA o [o |p109
inputi-C pu
User User
05 | 0OnMEO5 | function Outmutd -32767-32767 0 A o [o |p109
output1 P
o [NoP
1 | ADD
2 | suB
3 | ADDsuB
4 [ MmN
5 | MAX
6 | ABS
7 | NEGATE
8 | MPYDIV
9 | REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
User [ | NEQUAL
06 [on1E06 | o>% | UserFunc2 [14 | TiMER ONOP | XA o [o |p109
15 | LIMIT
16 | AND
17 [ orR
18 | XOR
19 | ANDOR
20 | swiTcH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User User
07 | 0n1EO7 | function oa-A | O-OXFFFF 0 XIA o [o |p109
input2-A P!
User User
08 | 0On1EO8 | function oo | O-OXFFFF 0 XA o [o |p109
input2-B P
User User
09 | 0n1E0Y | function oato.c | O-OXFFFF 0 XA o [o |p109
input2-C P
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Comm.
Address

Name

Property* V/F  SL

Value
User
Oh1E0A | function gsf’a -32767-32767 0 -IA
output2 utpul
o [NoP
1 | ADD
2 | suB
3 | ADDsuB
4 [ MIN
5 | MAX
6 | ABS
7 | NEGATE
8 | MPYDIV
9 | REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
User NEQUAL
Oh1EOB | oo s | UserFuncs [T4 [ iver ONOP | XA
15 | LiMIT
16 | AND
17 [ orR
18 | XOR
19 | ANDOR
20 | swiTCH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User User
Oh1EOC | function oaA | O-OXFFFF 0 XIA p.109
input3-A P
User User
Oh1EOD | function oap | O-OXFFFF 0 XIA p.109
input3-B P!
User User
Oh1EOE | function oat.c | O-OXFFFF 0 XA p.109
input3-C P
User User
OMEOF | function | %" | -32767-32767 0 A p.109
output3 P
Oh1E10 User Func4 | 0 | NOP ONOP | XA .109
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890049-07-00

Comm.
Code oM™ Name Valts | Property’ VIF SL
1
2
3 | AbpDsus
4 [ MmN
5 | max
6 | ABs
7 | NEGATE
8 | MPYDIV
9 | REMAINDER
10 [ COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
NEQUAL
User 14 | TIMER
functiond 5 o
16 | AND
17 [ or
18 | XOR
19 [ ANDOR
20 [ switcH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PLLCONTROL
26 | PLLPROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User User
17 | OMETT [funcion | 1S | 0-0XFFFF 0 XIA o |p109
inputd-A P
User User
18 |OnET2 |funcion | S | 0-0XFFFF 0 XIA o |p109
inputd-B P
User User
19 | OMETS [funcion | ST | 0-0XFFFF 0 XIA o |p109
inputd-C pu
ser User
20 [OhiE14 |function | % | -32767-32767 0 -IA o |p109
output4 P!
o [Nop
User 1_| ADD .
21 fontets | o e | User Funcs (o oNoP | XA o |p109
3 | ADDsus
314
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Code ;oM™ Name Valie  Property’ VIF SL
4
5
6
7 | NEGATE
8 | MPYDIV
9 [ REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
NEQUAL
[14 [ TIMer
15 | LmiT
16 | AND
17 [ or
18 | xoR
19 [ ANDOR
20 | swiTCH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User. User
2 |omEte | functon | RR,, | 00KFEF 0 XIA o |o |pt09
23 |ontE17 | function ‘Useﬂ 0-0xFFFF 0 XIA o [o |p109
inputs-B | ""PUS-B
User
24 | onhiEfg | function “fe’_ 0-0xFFFF 0 XIA o |0 |p109
inputs-C puts-C
User
25 Oh1E1g | function gﬁ;ms -32767-32767 0 A o |o |p109
outputs
o [ nop
1 | ADD
26 Oh1E1A fuffc;ions User Funcé z igssua ONOP | /A o |o |p109
4 [ MmN
5 | MAX
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Code

Comm.
Address

Name

6
7 | NEGATE
8

MPYDIV

©

REMAINDER

10 | COMPARE-GT

11 | COMPARE-GEQ

12 | COMPARE-EQUAL

COMPARE-
NEQUAL
14 | TIMER

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER

25 | PI_CONTROL

26 | PI_PROCESS

27 | UPCOUNT

28 | DOWNCOUNT

Initial
Value

Property* V/F  SL

890049-07-00

27

0h1E1B

User
function

input6-A

User
Input6-A

0-0xFFFF

XIA

28

Oh1E1C

User
function
input6-B

User
Input6-B

0-OXFFFF

XIA

29

Oh1E1D

User
function

inputé-C

User
Input6-C

0-OxFFFF

XIA

30

Oh1E1E

User
function

output6

User
Outputé

-32767-32767

31

Oh1E1F

User
function7

User Func7

NOP

ADD

SuB

ADDSUB

MIN

MAX

ola|s|w|[p|=a]|o

ABS

0:NOP

XIA

o p.109
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Initial
Value

Code Name Property* V/F  SL

Comm.
Address

7 | NEGATE

8 | MPYDIV

9 | REMAINDER

10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
COMPARE-
NEQUAL

14 | TIMER

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT

28 | DOWNCOUNT

User
32 on1E20 | function
input7-A

User
Input7-A 0-OxFFFF 0 XIA (o} o p.109

User
33 | onE21 | function
input7-B

User

Input7-B 0-OxFFFF 0 XIA o o p.109

User
34 |ontE2z | function
input7-C

User
Input7-C 0-OxFFFF 0 XIA o o p.109

User
35 on1E23 | function
output?

User

Output? -32767-32767 0 -IA o o p.109

NOP
ADD
SUB
ADDSUB
MIN
MAX
ABS
NEGATE

User

36 Oh1E24 function8

User Func8

0:NOP XIA o o p.109

~N|o|a|s|w|[v|=]o

S and SW Series VFD 317



Table of Functions

Code

Comm.
Address

Name

8 | MPYDIV

9 | REMAINDER

10 | COMPARE-GT

11 | COMPARE-GEQ

12 | COMPARE-EQUAL

COMPARE-
NEQUAL
14 | TIMER

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER

25 | PI_CONTROL

26 | PI_PROCESS

27 | UPCOUNT

28 | DOWNCOUNT

Initial
Value

Property* V/F  SL

890049-07-0C

37

0h1E25

User
function

inputs-A

User
Input8-A

0-0xFFFF

XIA

38

Oh1E26

User
function

inputs-B

User
Input8-B

0-OXFFFF

XIA

39

Oh1E27

User
function

inputs-C

User
Inputs-C

0-OxFFFF

XIA

40

Oh1E28

User
function

output8

User
Output8

-32767-32767

(o)
B
3

#“

Oh1E29

ser
function9

User Func9

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

o|w|~|o|a|r|w|n]|=]|o

REMAINDER

0:NOP
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Code  SOMT™: Name \ial  property' VIF SL
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
NEQUAL
[14 [ TIMeR
15 [ LmiT
16 | AND
17 [ or
18 | xoR
19 [ ANDOR
20 | swiTCH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User
42 Oh1E2A | function ‘L:‘:i"gA 0-OXFFFF 0 XIA o |o |p109
input9-A
User
43 oOh1E28 | function \l:ﬁte-a 0-OXFFFF 0 XIA o |o |p109
inputo-B
User
44 oOh1E2C | function ‘lf‘;eu"g_c 0-OXFFFF 0 XIA o |o |p109
input9-C
User
45 oh1E2D | function g\sj;:utg -32767-32767 0 A o |o |p109
output9
o [nop
1 | ADD
2 [ sus
3 [ ADDsus
4 [miN
46 |oneze | Pser | User 5 | MAX oNOP | XA o |o |p109
6 | ABs
7 [ NEGATE
8 | MPYDIV
9 [ REMAINDER
10 | comPARE-GT
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Code

Comm.
Address

Name

11 | COMPARE-GEQ

12 | COMPARE-EQUAL

COMPARE-
NEQUAL
14 | TIMER

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER

25 | PI_CONTROL

26 | PI_PROCESS

27 | UPCOUNT

28 | DOWNCOUNT

Initial
Value

Property* V/F  SL

890049-07-00

a7

0h1E2F

User
function

input10-A

User
Input10-A

0-0xFFFF

XIA

48

0h1E30

User
function

input10-B

User
Input10-B

0-OXFFFF

XIA

49

Oh1E31

User
function

input10-C

User
Input10-C

0-OxFFFF

XIA

50

0h1E32

User
function

output10

User
Output10

-32767-32767

51

Oh1E33

User
function11

User
Func11

NOP

ADD

SuB

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

o|lw|~|o|a[r|lw|n]=]o

REMAINDER

COMPARE-GT

= o)

COMPARE-GEQ

0:NOP

XIA

o p.109
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Initial
Value

Code Name Property* V/F  SL

Comm.
Address
12 | COMPARE-EQUAL
COMPARE-
NEQUAL

14 | TIMER

15 | LIMIT

16 | AND

17 | OR

18 | XOR

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER
25 | PI_CONTROL

26 | PI_PROCESS

27 | UPCOUNT

28 | DOWNCOUNT

User
52 oh1E34 | function
input11-A

User
Input11-A 0-OxFFFF 0 XIA (o} o p.109

User

53 | onhiE3s | function Hse’ 0-0xFFFF 0 XIA o [o |p109
. nput11-B
input11-B

User
54 | 0h1E3p | function
input11-C

User
inputt1-c | O-OXFFFF 0 XIA o |o |pi0e

User
55 on1E37 | function
output11

User
Outputt1 -32767-32767 0 -IA o o p.109

NOP
ADD
SuB
ADDSUB
MIN

MAX
ABS 0:NOP XIA o o p.109
NEGATE

MPYDIV
REMAINDER
COMPARE-GT
COMPARE-GEQ
COMPARE-EQUAL

User User

56 ON1ES8 | functiont2 | Funci2

o|lw|~|o|als|lw|n]=]o

=}

N
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Code

Comm.
Address

Name

COMPARE-
NEQUAL
TIMER

LIMIT

AND

OR

XOR

ANDOR

SWITCH

BITTEST

BITSET

BITCLEAR

LOWPASSFILTER

PI_CONTROL

PI_PROCESS

UPCOUNT

DOWNCOUNT

Initial
Value

Property* V/F  SL

57

0h1E39

User
function

input12-A

User
Input12-A

0-0xFFFF

XIA

58

Oh1E3A

User
function
input12-B

User
Input12-B

0-OXFFFF

XIA

59

Oh1E3B

User
function

input12-C

User
Input12-C

0-OXFFFF

XIA

60

0h1E3C

User
function

output12

User
Outputt2

-32767-32767

61

Oh1E3D

User
function13

User
Func13

NOP

ADD

SUB

ADDSUB

MIN

MAX

ABS

NEGATE

o|~|o|a|s|w[v|a|o

MPYDIV

REMAINDER

10

COMPARE-GT

"

COMPARE-GEQ

12

COMPARE-EQUAL

13

COMPARE-
NEQUAL

0:NOP
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Table of Functions

Code  SOMT™: Name \ial  property' VIF SL
19 | ANDOR
20 | SWiTCH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 [ UPCOUNT
28 | DOWNCOUNT
Userv U
62 Oh1E3E :::3'1?}\ ‘":EU’NM 0-0xFFFF 0 XIA o |o |p109
User
63 oh1E3F | function \L:;irns»s 0-OXFFFF 0 XIA o |o |p109
input3-B
User
64 Oh1E40 _func‘im‘ “f‘;i’ua_c 0-OXFFFF 0 XIA o |o |p109
input13-C
User
65 | oniE4r | function gf‘f;um -32767-32767 0 A o |o |piog
output13
o [ nop
1 | ADD
2 [sus
3 [ ADDsuB
4 [ MmN
5 | mAx
6 | ABS
66 Oh1E42 ;iffc’ﬁon” EE:ZM 7 | NEGATE ONOP | X/A o |o |p109
8 | MPYDIV
9 [ REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
| 13 | NEQuAL
14 | TIMER
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Table of Functions

890049-07-00

Code  SOMT™: Name \ial  property' VIF SL
19 | ANDOR
20 | swiTcH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 [ UPCOUNT
28 | DOWNCOUNT
Userv User
67 Oh1E43 ::SS?E‘_A mputian | O-OXFFFF 0 XIA o |p109
User
68 Oh1E44 | function \Li:irm»s 0-OXFFFF 0 XIA o |p109
input14-8
User
69 Oh1E45 | function \l:ﬁrm-c 0-OXFFFF 0 XIA o |p109
input14-C
Userv User
70 Oh1E46 :x:m Outputta | 3276732767 0 -IA o |[p109
o | NoP
1 | ADD
2 | suB
3 | ADDsuB
4 | MIN
5 | MAX
6 | ABS
User User 7| NEGATE
7| OME4T | finctions | Funots s | MPYDIV ONOP | XIA o |elof
9 | REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
[ " | NEQUAL
14 | TIMER
15 | LimiT
324
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Table of Functions

Comm.
Code ;oM™ Name Valts | Property’ VIF SL
19 | ANDOR
20 | swiTcH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User
72 | ohiE4g | function ‘Use’ 0-OxFFFF 0 XIA o |0 |p109
) nput15-A
input15-A
User
73 | oniE4g | function User 0-0xFFFF 0 XA o [o |p109
N Input15-B
input15-8
User
74 | ohiE4A | function Hse’ 0-0xFFFF 0 XIA o [o |p109
) nput15-C
input15-C
User
75 | OhiE4B | function gse’ -32767-32767 0 /A o |o |p109
utputts
output15
o | NoP
1 | ADD
2 | suB
3 | ADDsuUB
4 | MIN
5 | MAX
6 | ABS
7 | NEGATE
User User s | MPYDIV .
76 |onEac | ool o | Forets ONOP | XA o [o |n109
9 | REMAINDER
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
NEQUAL
14 | TIMER
15 [ LmiT
16 | AND
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Table of Functions

890049-07-00

Code  SOMT™: Name \ial  property' VIF SL
19 | ANDOR
20 | SwiTCH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PIL_CONTROL
26 | PI_PROCESS
27 | UPCOUNT
28 | DOWNCOUNT
User
77 | ohtg4p | function ‘l:‘;eu’nm 0-0xFFFF 0 XIA o |p109
input16-A
User
78 Oh1E4E | function \L:;irn&s 0-OXFFFF 0 XIA o |p109
input16-8
User
79 Oh1E4F | function “f‘;i’us_c 0-OXFFFF 0 XIA o |p109
input16-C
User
80 | Oh1Es0 | function gfj;ms -32767-32767 0 A o |p109
output16
o [ nop
1 | ADD
2 [sus
3 [ ADDsuB
4 [MIN
5 | mAX
6 | ABs
7 [ NEGATE
User User 8 | MPYDIV
81 | OMEST | function 17 | Funct? 9 | REMAINDER O:NOP— | XA o |elo
10 | COMPARE-GT
11 | COMPARE-GEQ
12 | COMPARE-EQUAL
13 | COMPARE-
| 13 | NEQuAL
14 | TIMER
15 | LmiT
16 | AND
17 [ or
326

Sand SW Series VFD



Table of Functions

Initial
Value

Code Name Property* V/F  SL

Comm.
Address

19 | ANDOR

20 | SWITCH

21 | BITTEST

22 | BITSET

23 | BITCLEAR

24 | LOWPASSFILTER
25 | PI_CONTROL

26 | PI_PROCESS

27 | UPCOUNT

28 | DOWNCOUNT

User

82 | ontEs2 | function User 0-0xFFFF 0 XIA o [o |p109
) Input17-A
input17-A

User
83 on1es3 | function
input17-B

User
Input17-8 0-OxFFFF 0 XIA (o} o p.109

User
84 oOh1E54 | function
input17-C

User

Input7-C 0-OxFFFF 0 XIA [¢] o p.109

User
85 on1Es5 | function
output17

User
Outputt7 | ~32767-32767 0 A o |o |pi09

ADDSUB

MIN

MAX

ABS

NEGATE

MPYDIV

86 Oh1E56 fL;';]ec;ioMs g:ﬁ;m 9 | REMAINDER ONOP | x/A o |o |p109
10 | coMPARE-GT

11 | COMPARE-GEQ

12 | COMPARE-EQUAL

COMPARE-

NEQUAL

14 | TIMER

15 [ LmiT

16 | AND

17 [ or

18 | xoR

w|~|o|a|s|w|n|=]o

13
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Table of Functions

890049-0

Comm
Code oM™ Name Property VIF  SL
20 | switcH
21 | BITTEST
22 | BITSET
23 | BITCLEAR
24 | LOWPASSFILTER
25 | PI_CONTROL
26 | PI_PROCESS
27 [ UPCOUNT
28 | DOWNCOUNT
User U
function ser -
87 | ontEsT A et 0-0xFFFF XIA o |p109
User
88 | oniEsg | function ‘Userﬂm 0-0xFFFF XA o |p109
inputtg-g | "MPUl18-
User
89 | onhiEs9 | function ‘Use’"sc 0-0xFFFF XIA o |p109
inputtg-c | "MPU18
User
90 | Oh1E5A f""Cin:B gﬁ;uns -32767-32767 /A o |p109
output
328
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Groups for LCD Keypad Only

8.14.1 Trip Mode (TRP Last-x)

Table of Functions

Code Name D Display :ane
0 Trip type display Trip Name(x) - -
1 Frequency reference at trip Output Freq - -
2 Output current at trip Output Current | - -
3 Acceleration/Deceleration state at trip Inverter State - -
4 DC section state DCLink Voltage | - -
5 NTC temperature Temperature - -
6 Input terminal state DI Status - 0000 0000
7 Output terminal state DO Status - 000
8[1] Trip time after Power on Trip On Time - gg]ggm
9[1] Trip time after operation start Trip Run Time | - gg]ggm
. ) 0] No
10 Delete trip history Trip Delete?
1 | Yes

[1] Information is displayed in [YY/MM/DD Hr: Min (0/00/00 00:00)] format.

For LED display (7 segment)

Present fault displayed in Operations Group at parameter "nOn".
After reset, fault history is at Pr91 (most recent) through Pr.95.
Stored history contains 1, 2 and 3 above.

Pr.96 when set to 1 (Yes) will clear fault history.

8.14.2 Config Mode (CNF)

LCD

Code  Name Display Setting Range Ref.

00 | Jump code Jump Code | 1-99 42 .49
Keypad

o1 language 'éae’l‘g“age 0: English 0 : English 0.204
selection
LCD constrast | LCD

02 j Contrast |~ - o187

03 | Multikeypad D | MUKPD | 390 3| p.107
VFD SW Inv SIW

° version Ver 3 B p187
LCD keypad Keypad

" SIW version SWVer |~ - p.187
LCD keypad fitle | KPD Tifle

2| version Ver - - p.187
Status window Anytime .

20 | S o oo Frequency 0: Frequency | p.204
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Code  Name play Setting Range Initial Value  Ref.
Monitor mode | Monitor

2 display item1 Line-1

Speed 0: Frequency | p.204

Monitor mode | Monitor
display item2 Line-2

2:Output

2 Current

2 | Output Current

Output Voltage

Output Power

WHour Counter
DCLink Voltage
DI State

DO State

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

o|~|ofafs|w

©

Monitor mode Monitor
displayitem3 | Line-3

3:0utput

2 Voltage

20 | Torque

N

Torque Limit
23 | Speed Limit
24 | Load Speed

Monitor mode | Mon Mode 0[No
initialization Init T Yes

24

Option slot 1 Option-1

30 type display Type

0 [ None 0:None p.187

Option slot 2 Option-2

31 type display Type

6 | Ethernet 0:None p.187

Option slot 3 Option-3

32| type display Type

‘CANopen 0:None p.187

No

All Grp
DRV Grp
BAS Grp
ADV Grp
CON Grp
IN Grp
OUT Grp
COM Grp
APP Grp
APO Grp[1]
PRT Grp

Parameter Parameter

40 initialization Init

0:None p.180

S|3|o|e|~|o|als|w|v]|=|of ©
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Code  Name play Setting Range Initial Value  Ref.
13 | M2 Gp
Display changed | Changed 0 | View All :
41| pepay e o T View Changed | Vi A1 p.183
0 | None
1 [ JoG Key
42| Mulikeyitem | MulliKey 2 | LocalRemote | 0:None p.183
3 | UserGrp SelKey
4 | multi KPD
Macro function | Macro .
3 | i 0 | None 0:None -
Trip history Erase All 0 [ No ¥
44| deletion Trip T Yes O:No p.187
User registration | UserGrp 0 | No §
45 | code deletion | AllDel T Yes O:No p.183
Read Parameter 0 [No
46| parameters Read T ves O:No 179
Wiite Parameter 0| No
47 ;N 17
parameters Write 1| Yes 0:Ne o179
Save Parameter 0[No ’
48 | parameters Save T ves O:No 179
Hide parameter | View Lock
50 | e - 0-9999 Un-locked p.181
Password for
51 hiding ‘gf“" Lock | o.9909 Password Dp.181
parameter mode
Lock parameter | Key Lock
52 |5 & 0-9999 Un-locked p.182
Passwordfor | oo o
53 | lockin el 0-9999 Password p.182
parameter edit
Additional tite | Add Title 0| No .
E s Un e 0:No p.187
Simple 0| No
61 | parameter Run Quick 1:Yes Dp.185
setting ) 1] Yes
Power 0| No
62 | consumption | HCount 0:No 187
nsump eset p.187
initialization 1| Yes
Accumulated ' Year/month/day
70| VFD motion time | O™™e | hourminute - 0207
Accumulated
7 VFD operation | Run-time | Yearmonth/day - 207
e hour:minute 2207
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LcD

890049-07-00

Code Name play Setting Range Initial Value  Ref.
Accumulated 0| No O:Ne
72 VFD operation Time Reset p.207
time initialization
1] Yes
Accumulated
u . Year/month/day
74 cooling fan Fan Time hour:minute p.207
operation time
Reset of
accumulated Fan Time -
75 cooling fan Rst 0 [ No 0:No p.207
operation time
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9 Troubleshooting

This chapter explains how to troubleshoot a problems when VFD protective functions are activated (faults and
warnings). If the VFD does not work normally after following the suggested troubleshooting steps, please
contact the Benshaw customer service center.

9.1 Trips and Warnings

When the VFD detects a fault, it stops operating (trips) and displays a fault message at

parameter nOn in the Operations Group and/or sends out a warning signal. When a fault or

warning occurs, the 7-Segment display shows the information briefly. The fault/waming message can be
viewed at parameter Pr.90. When more than two trips occur at the same time, the 7-Segment display
shows the higher priority fault code. The fault history can be viewed at parameters Pr91 ~ Pr95

The fault history can be cleared by setting parameter Pr.96 to (1) Yes.

The fault conditions are categorized as follows:

o Level: When the fault is corrected, the fault or warning signal disappears and the fault is not saved in
the fault history.

o Latch: When the fault is corrected and a reset is performed (keypad or external), the fault or warning
signal disappears. The fault is saved in the Fault History.

e« Fatal: When the fault is corrected, the fault or warning signal disappears only after the VFD power is
cycled. When powered off, wait until the charge indicator light goes off then turn the VFD on again. If
the VFD is still in a faulted condition after powering it on again, please contact the supplier or the
customer service center.

9.1.1 Faults
Protection Functions for Output Current and Input Voltage

LCD

Over Load |Latch Displayed when the motor overload trip is activated and
the actual load level exceeds the set level. Operates
when Pr.20 is set to a value other than 0.

Under Load | Latch Displayed when the motor underload trip is activated
and the actual load level is less than the set level.
Operates when Pr27 is set to a value other than 0.

Over Latch Displayed when VFD output current exceeds 200% of
Current1 the rated current.
Over Latch Displayed when internal DC circuit voltage exceeds the
Voltage specified value.
Low Level Displayed when internal DC circuit voltage is less than
Voltage the specified value.

v2 Low Latch Displayed when internal DC circuit voltage is less than
Voltage2 the specified value during VFD operation.
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LCD Display Type Description

Ground Latch Displayed when a ground fault trip occurs on the output

Trip* side of the VFD and causes the current to exceed the
specified value. The specified value varies depending on
VFD capacity.
eth E-Thermal |Latch Displayed based on inverse time-limit thermal
characteristics to prevent motor overheating. Operates
when Pr40 is set to a value other than 0.

ot Out Phase | Latch Displayed when a 3-phase VFD output has one or more

Open phases in an open circuit condition. Operates when bit 1
of PrOSis setto 1.
InPhase  |Latch Displayed when a 3-phase VFD input has one or more
Open phases in an open circuit condition. Operates only when
bit 2 of Pr05 is set to 1.

ol Inverter Latch Displayed when the VFD has been protected from

oLt overload and resultant overheating, based on inverse
time-limit thermal characteristics. Allowable overload
rates for the VFD are 150% for 1 min and 200% for 4 sec.
Protection is based on VFD rated capacity, and may vary
depending on the device's capacity.
No Motor | Latch Displayed when the motor is not connected during VFD
Trip operation. Operates when Pr31 is set to 1.
* SW Series VFDs rated for 4.0kW or less do not support the ground fault trip (GFT) feature. Therefore, an

over current trip (OCT) or over voltage trip (OVT) may occur when there is a low-resistance ground fault.

nmt)

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals

LCD Display  Type Description

- Over Heat | Latch Displayed when the tempertature of the VFD heat sink
oht] "
exceeds the specified value.
oc2) Over Latch Displayed when the DC circuit in the VFD detects a
Current2 specified level of excessive, short circuit current.
- External Trip |Latch Displayed when an external fault signal is provided by
the multi-function terminal. Set one of the multi-function
input terminals at In.65-69 to 4 (External Trip) to enable
external trip.
bx BX Level Displayed when the VFD output is blocked by a signal
provided from the multi-function terminal. Set one of
the multi-function input terminals at In.65-69 to 5 (BX) to
enable input block function.
hwtl H/W-Diag |Fatal 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).

334 Sand SW Series VFD



Troubleshooting

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.).
NTC Open |Latch Displayed when an error is detected in the temperature

ts sensor of the Insulated Gate Bipolar Transistor (IGBT).

an Fan Trip Latch Displayed when an error is detected in the cooling fan.
Set Pr.79 to 0 to activate fan trip (for models below 22kW
capacity).

] Pre-PID Fail |Latch Displayed when pre-PID is operating with functions set
at AP34-AP36. A fault trip occurs when a controlled
variable (PID feedback) is measured below the set value
and the low feedback continues, as it is treated as a load
fault.
Ext-Brake  |Latch Operates when the external brake signal is provided by

xbrj the multi-function terminal. Occurs when the VFD
output starting current remains below the set value at
Ad41. Set either digital output (OU.31 or OU.33) to 35
(BR Control).

&5 Safety A(B) |Latch Displayed when at least one of the two safety input

Err signals is off.

for Ce ication Options

LCD Display  Type

Lost Displayed when a frequency or operation command
Command error is detected during VFD operation by controllers
other than the keypad (e.g, using a terminal block and a
communication mode). Activate by setting Pr.12 to any
value other than 0.

10 Board Latch Displayed when the I/O board or external

Trip communication card is not connected to the VFD or
there is a bad connection.

Displayed when the
more than 5 sec.
(Errc’ -> "~rrc’ -> E-rc’ -> 'Er-c’ -> 'Err-' -> '~ -rc’ -> 'Er- -

error code continues for

L

->'Errc’ -> ..)
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LCD Display

Type Description

m ParaWrite | Latch Displayed when communication fails during parameter
Trip writing. Occurs when using an LCD keypad due to a
control cable fault or a bad connection.
opt Option Trip- | Latch Displayed when a communication error is detected
1 between the VFD and the communication board. Occurs
when the communication option card is installed.

9.1.2 Warning Messages

ion

Displayed when the motor is overloaded. Operates when Pr.17 is
set to 1. To operate, select 5. Set either digital output (OU.31 or
0U.33) to 5 (Over Load) to receive overload warning output
signals.

Under Load

Displayed when the motor is underloaded. Operates when Pr.25
is set to 1. Set Set either digital output (OU.31 or OU.33) to 7
(Under Load) to receive underload warning output signals.

INV Over Load | Displayed when the overload time equivalent to 60% of the VFD

overheat protection (inverter IOLT) level, is accumulated. Set
either digital output (OU.31 or OU.33) to 6 (IOL) to receive VFD
overload warning output signals.

Lost
Command

Lost command warning alarm occurs even with Pr.12 set to 0.
The warning alarm occurs based on the condition set at Pr.13-
15. Set either digital output  (OU.31 or OU.33) to 13 (Lost
Command) to receive lost command warning output signals. If
the communication settings and status are not suitable for P2P, a
Lost Command alarm occurs.

Fan Warning

Displayed when an error is detected from the cooling fan while
Pr79is set to 1. Set either digital output (OU.31 or OU.33) to 8
(Fan Warning) to receive fan warning output signals

DB Warn %ED | Displayed when the DB resistor usage rate exceeds the set value.

Set the detection level at Pr.66.

Retry Tr Tune

Tr tune error warning alarm is activated when Dr.9 is set to 4. The
warning alarm occurs when the motor’s rotor time constant (Tr)
is either too low or too high.

Sand SW Series VFD
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9.2

Troubleshooting Faults

When a fault trip or warning occurs due to a protection function, refer to the following table for possible

causes and remedies.

Type Cause Remedy
Over Load The load is greater than the motor’s Ensure that the motor and VFD have
rated capacity. appropriate capacity ratings.
The set value for the overload trip level | Increase the set value for the overload
(Pr21) is too low. trip level.
Under Load | There is a motor-load connection Replace the motor and VFD with
problem. models with lower capacity.
The set value for underload level (Pr29, | Reduce the set value for the underload
Pr30) is less than the system’s minimum | level.
load.
Over Acc/Dec time is too short, compared to | Increase Acc/Dec time.
Current1 load inertia (GD2).
The VFD load is greater than the rated Replace the VFD with a model that has
capacity. increased capacity.
The VFD supplied an output while the | Operate the VFD after the motor has
motor was idling. stopped or use the speed search
function (Cn.60).
The mechanical brake of the motor is Check the mechanical brake.
operating too fast.
Over Voltage |Deceleration time is too short for the Increase the acceleration time.
load inertia (GD2).
A generative load occurs at the VFD Use the braking unit.
output.
The input voltage is too high. Determine if the input voltage is above
the specified value.
Low Voltage | The input voltage is too low. Determine if the input voltage is below
the specificed value.
Aload greater than the power capacity is | Increase the power capacity.
connected to the system (e.g., a welder,
direct motor connection, etc.)
The magnetic contactor connected to Replace the magnetic contactor.
the power source has a faulty
connection.
Low Voltage2 | The input voltage has decreased during | Determine if the input voltage is above
the operation. the specified value.
An input phase-loss has occurred. Check the input wiring.
The power supply magnetic contactor is | Replace the magnetic contractor.
faulty.
Ground Trip | A ground fault has occurred in the VFD | Check the output wiring.
output wiring.
The motor insulation is damaged. Replace the motor.
E-Thermal The motor has overheated. Reduce the load or operation
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Type Cause Remedy
frequency.
The VFD load is greater than the rated | Replace the VFD with a model that has
capacity. increased capacity.
The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The VFD has been operated at low speed | Replace the motor with a model that
for an extended duration. supplies extra power to the cooling
fan.
Output Phase | The magnetic contactor on the output | Check the magnetic contactor on the
Open side has a connection fault. output side.
The output wiring is faulty. Check the output wiring.
Input Phase | The magnetic contactor on the input Check the magnetic contactor on the
Open side has a connection fault. input side.
The input wiring is faulty. Check the input wiring.
The DC link capacitor needs to be Replace the DC link capacitor. Contact
replaced. the retailer or the LSIS customer
service center.
Inverter OLT | The load is greater than the rated motor | Replace the motor and VFD with
capacity. models that have increased capacity.
The torque boost level is too high. Reduce the torque boost level.
Over Heat There is a problem with the cooling Determine if a foreign object is
system. obstructing the air inlet, outlet, or vent.
The VFD cooling fan has been operated | Replace the cooling fan.
for an extended period.
The ambient temperature is too high. Keep the ambient temperature below
50°C.
Over Qutput wiring is short-circuited. Check the output wiring.
Current2 There is a fault with the electronic Do not operate the VFD. Contact the
semiconductor (IGBT). retailer or the LSIS customer service
center.
NTC Open The ambient temperature is too low. Keep the ambient temperature above
-10°C.
There is a fault with the internal Contact the retailer or the LSIS
temperature sensor. customer service center.
FAN Lock A foreign object is obstructing the fan's | Remove the foreign object from the air
air vent. inlet or outlet.
The cooling fan needs to be replaced. Replace the cooling fan.
IP54 FAN Trip | The fan connector is not connected. Connect the fan connector.

The fan connector needs to be replaced.

Replace the fan connector.
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9.3

Troubleshooting Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the following table for
possible causes and remedies.

Type
Parameters
cannot be set.

\ Cause
The VFD is in operation (driving mode).

top the VFD 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

The motor does

The frequency command source is set

Check the frequency command

not rotate. incorrectly. source setting.

The operation command source is set | Check the operation command

incorrectly. source setting.

Power is not supplied to the terminal | Check the terminal connections R/S/T

R/S/T. and U/V/W.

The charge lamp is turned off Turn on the VFD.

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 Check the wiring for the control

terminal is incorrect. circuit terminal.

The input option for the frequency Check the input option for the

command is incorrect. frequency command.

The input voltage or current for the Check the input voltage or current for

frequency command is incorrect. the frequency command.

The PNP/NPN mode is selected Check the PNP/NPN mode setting.

incorrectly.

The frequency command value is too | Check the frequency command and

low. input a value above the minimum
frequency.

The [STOP/RESET] key is pressed. Check that the stoppage is normal, if
50 resume operation normally.

Motor torque is too low. Change the operation modes (V/F,
IM, and Sensorless). If the fault
remains, replace the VFD with a
model with increased capacity.

The motor The wiring for the motor output cable | Determine if the cable on the output
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Type

rotates in the
opposite
direction to the
command.

\ Cause
is incorrect.

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 VFD and the
forward/reverse rotation signal on the
control panel side is incorrect.

Check the forward/reverse rotation
wiring.

The motor only
rotates in one

Reverse rotation prevention is selected.

Remove the reverse rotation
prevention.

direction. The reverse rotation signal is not Check the input signal associated
provided, even when a 3-wire sequence | with the 3-wire operation and adjust
is selected. as necessary.

The motor is. The load is too heavy. Reduce the load.

overheating. Increase the Acc/Dec time.

Check the motor parameters and set
the correct values.

Replace the motor and the VFD 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
apllications with VFDs.

Connect the AC reactor to the VFD
output (set the carrier frequency to 2
kHz).

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 or
when connected
to load.

The load is too high.

Reduce the load.

Replace the motor and the VFD with
models with capacity appropriate for
the load.

The motor does
not accelerate.
/The
acceleration
time is too long.

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.

Change the acceleration time.

The combined values of the motor
properties and the VFD parameter are
incorrect.

Change the motor related
parameters.

The stall prevention level during

Change the stall prevention level.
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Type \ Cause

acceleration is low.

The stall prevention level during Change the stall prevention level.

operation is low.

Starting torque is insufficient. Change to vector control operation
mode. If the fault is still not corrected,
replace the VFD with a model with
increased capacity.

Motor speed There is a high variance in load. Replace the motor and VFD with
varies during models with increased capacity.
operation. The input voltage varies. Reduce input voltage variation.

Motor speed variations occur at a Adjust the output frequency to avoid

specific frequency. a resonance area.

The motor The V/F pattern is set incorrectly. Set a V/F pattern that is suitable for
rotation is the motor specification.

different from

the setting.

The motor The deceleration time is set too long. | Change the setting accordingly.
deceleration The motor torque is insufficient. If motor parameters are normal, it is
time is too long likely to be a motor capacity fault.
even with Replace the motor with a model with
Dynamic increased capacity.

Braking (DB) The load is higher than the internal Replace the VFD with a model with
resistor torque limit determined by the rated  |increased capacity.

connected. current of the VFD.

Operation is The carrier frequency is too high. Reduce the carrier frequency.
difficult in Over-excitation has occurred due to an | Reduce the torque boost value to
underload inaccurate V/F setting at low speed. avoid over-excitation.
_applications.

While the VFD is
in operation, a

Noise occurs due to switching inside
the VFD.

Change the carrier frequency to the
minimum value.

control unit Install a micro surge filter in the VFD
malfunctions or output.

noise occurs.

When the VFD | An earth leakage breaker will interrupt | Connect the VFD to a ground

is operating, the |the supply if current flows to ground | terminal.

earth leakage | during VFD operation. Check that the ground resistance is
breaker is less than 100Q) for 230V VFDs and
activated.

less than 10Q) for 460V VFDs.

Check the capacity of the earth
leakage breaker and make the
appropriate connection, based on the
rated current of the VFD.

Lower the carrier frequency.

Make the cable length between the
VFD and the motor as short as
possible.

S and SW Series VFD
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Type \ Cause
The motor Phase-to-phase voltage of 3-phase Check the input voltage and balance
vibrates severely | power source is not balanced. the voltage.
and does not Check and test the motor’s insulation.
rotate normally.
The motor Resonance occurs between the motor's | Slightly increase or decrease the
makes natural frequency and the carrier carrier frequency.
humming, or frequency.
loud noises. Resonance occurs between the motor’s | Slightly increase or decrease the
natural frequency and the VFD's output | carrier frequency.
frequency. Use the frequency jump function to
avoid the frequency band where
resonance occurs.
The motor The frequency input command is an In situations of noise inflow on the
vibrates/hunts. | external, analog command. analog input side that results in

command interference, change the
input filter time constant (In.07).

The wiring length between the VFD
and the motor is too long.

Ensure that the total cable length
between the VFD and the motor is
less than 200m (50m for motors
rated 3.7 kW or lower).

The motor does
notcometoa
complete stop

It is difficult to decelerate sufficiently,
because DC braking is not operating
normally.

Adjust the DC braking parameter.
Increase the set value for the DC
braking current.

when the VFD Increase the set value for the DC
output stops. braking stopping time.

The output The frequency reference is within the | Set the frequency reference higher
frequency does |jump frequency range. than the jump frequency range.
notincrease to | The frequency reference is exceeding | Set the upper limit of the frequency
the frequency | the upper limit of the frequency command higher than the frequency
reference. command. reference.

Because the load is too heavy, the stall
prevention function is working.

Replace the VFD 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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10 Maintenance

This chapter explains:

Periodic Inspections

Storage and Disposal

The Benshaw model S and SW series VFD's are industrial electronic products 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 drives. To avoid
problems, it is recommended to perform periodic inspections of the drive.

10.1

A Caution

Be sure to remove the drive's power input while performing maintenance. Lock out all sources of
power.

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 can still be charged
even after the power is turned off. The DC bus LED (if equipped) is not a definitive indication of the
absence of DC voltage.

Preventive maintenance should always be performed by a trained technician.

Clean with a dry cloth. Do not use water, solvents or detergents.

Periodic Inspection Summary

Refer to the attached Table for specific frequency of inspection.

The con

The con

ions of the installed location
Observe any physical damage to enclosure or enclosure degradation.
Any signs of liquid leakage into the enclosure.

Any signs of corrosion or rust resulting from leakage into the enclosure.

ions of the drive cooling. Causes for abnormal heating are:
Check for any deposits or dirt inside the enclosure, in the cooling fans/filters and the drive fan(s).
Remove with compressed air.

Check the rotating condition of the cooling fan(s).

Abnormal vibration

Are there any loose nuts or bolts as a result of the vibration?

Loose connections will show signs of heated connectors and wires. Tighten or replace.
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10.2

Periodic Inspection Items

rotation.

X Customer
_ Period . Son
'"szf:“ Inspection z E - '";‘::::“ Criterion | Check/
2| 2| g Initial
2 - ~ IDate
S Series:
Normal
Duty: 14—
104°F (10—
40°¢)
-
H S Series:
Measure/ .

E Ambient | Is the ambient Heavy Duty:

H Temperature/ | temperature and humidity X (Thermometer, | 14-122°F (-

= Humidity within the design range? Hygrometer, | 10-50°C)

z Recorder)

I SW Series:
Heavy Duty:
14-104°F (-

10- 40°C)
Humidity:
Under 90%
non-
condensing
‘Any signs of physical
damage to the enclosure x
of the VFD?
"Any signs of liquid leaking
into enclosure of the x
?
‘Are there any signs of
rust inside the VFD x
2
Physical  [-onciosure’ Visual Yes/No
Are there any signs of
rust inside the panel M
where the VFD is
housed.?

c

2 Are there any abnormal

] vibrations or oscillations x

e of the VFD/Panel?

@

£

= Are there any signs of

H overheated connections M

L (discolored lugs,

g insulation melted)?

<

o Physical | Are there any signs of

(Cables and | rusted or coroded x

c
Are there any signs of M Visual Yes/No
cracked terminal blocks?
Is there any damage to M
cable insulation?
Inspect fans and filers for
debris and dust x

Physical !
(Fans) Tnspect fans for free M

344
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Customer

S and SW Series VFD

Period
Inspection =T = | Inspection
= Inspection z 5 5 = Criterion | Checks
z s e Tnitial
I R [Date
Disconnect
the VFD three
phase input
IGBT Module and measure
@ the resistance
a c between R, S,
w [ Check the resistance T and P,N. Digital or
S E between each of the X Analog
o e terminals. Disconnect meter.
95 the VFD three
5@ Input phase output
£ Diode/SCR and measure
3= Modules the resistance
o< between U, V,
2 Wand P, N.
3 9 s there any visible M
5 leakage coming out?
Capacitors | Inspect the pressure relet Visual check | YesiNo
vent (or pin). Is there any X
swelling or rupture?
Motor (Note 1) X Megger Test 500 Mo
Is the input voltage from )
the main within spec of x Measure the Vﬁ%’gﬁ}“
the VFD? voltage o
o Input Voltages between the
< terminals R, S,
L Is the input voltage from T.
£E the main balanced within X 2%
spec of the VFD?
€ E i
59 Measure the
5 DC Voltage
Za DC Bus Is the DC Bus Higher or 5 | between the ‘”2"5‘(\)"‘;'%99
g Voltage Lower than normal? Pos. and Neg (+1- 10%)
o2 terminals of g
ss the VFD.
X Tumn OFF the
o Is there any abnormal power and Must rotate
e
g 2 Cooling Fan | o cilations or noise? X tum the fan by | smoothly.
o
g Identify the
VFD input trip
Trip Circuit Is VFD trip circuit X circuit. Open VFD must
(Input to VFD) | funciotnal? or Close trip.
external trip
@
E Measure the
.2 Is there any voltage ;‘;"‘;g: e | TO 2%
a ¢E, imbalance between O i 230V 5V)
2
Lot phases of the output’ e pinals U,y | 460V (10V).
SE G| ouput and W
Qo g @ Voltages Display Tol.
gz parameter for | -10%, +20%
F ] Does the displayed Output
o x Output Voltage agree with X | voltage,
o O
4 measurement compareto | Note 2
< measured
o value.
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Customer
Period e
Inspection =1 = | Inspection
= Inspection z 5 5 = Criterion | Checks
£ s [ 2 Initial
2 - ~ IDate
Is there any current Measure the | Tol.+1a%
imbalance between X | cachhase U
phases of the output? L " o2
Display
Output Curent parameterfor | 101 4.0
Does the displayed Output g o
Output Current agree with X | current,
measurement? compare to
measured Note 2
value.
Are there any abnormal M :;‘:s“g’y Mounting
vibrations or noise? o and Coupling
visual check.
Motor
Is there any unusual Check for
it X overheat and
damage.
Note 1 | Do not run an insulation resistance test (Megger) on the VFD or with VFD connested to supply and motor, damage
will occur.
Note 2 | Multimeter measurements of VFD output could vary depending on the type of meter.

@ Caution
ESD (Electrostatic discharge) To prevent damage to the PCB from ESD, touch a metal object
with your hands to discharge any electricity before working on the PCB, or wear an anti-

static wrist strap and ground it on a metal object.

O Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in
damage to the product.

© Caution

If the VFD has not been operated for a long time, capacitors lose their charging characteristics
and are 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.
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10.3 Storage

If you are not using the product for an extended period, adhere to the following guidelines:

Store the product in the environmental conditions as specified. Refer to 11.2 Product Specification

Details on page 356.

*  When storing the product for a period longer than 3 months, store it between 14°F (-10 °C)
and 86°F (30 °C), to prevent depletion of the electrolytic capacitor. See Caution below.

« Ifthe VFD has not been operated for a long time, capacitors lose their charging characteristics and are
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.

« Do not expose the VFD to snow, rain, fog, or dust.

« Package the VFD 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 VFD to be exposed to dusty or humid environments. If the VFD is installed in such

environments (for example, a construction site) and the VFD will be unused for an extended period,

remove the VFD and store it in a safe place.

O 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.

104 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.
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Technical Specification

11 Technical Specification
111 Input and Output Specification
S Series
3 Phase 240V, 1 HP-15 HP (0.75 - 11 kW)
Model RS-xxx-55-2-C 10 ‘ 30 75 10 15
Applied 10
mr;lzor Heaw |HP 05 10 20 55 75
load kW 04 075 15 22 40 55 75
Normal | HP 1.0 20 30 50 75 10 15
load kw 075 15 22 37 55 75 11
Rated Rated Heawy |10 19 30 42 6.1 9.1 122
output  |apacity |load
(kVA) Normal |12 23 38 46 69 114 152
load
Rated Heavy |25 50 80 11.0 16.0 24 32
current | load
[3-Phase |Normal |3.1 6.0 96 120 180 30 40
input] (A) |load
Rated Heavy |15 28 46 6.1 88 13 18
current  |load
[Single-  [Normal |1.8 33 57 6.6 99 16 22
Phase load
input] (A)
Output frequency | 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) |3-phase 200-240 V
Rated Working voltage (V) |3-phase 200-240 VAC (-15% to +10%)
input Single phase 240VAC(-5% to +10%)
Input frequency 50-60 Hz (+5%)
(In case of single phase input, input frequency is only 60Hz(+5%).)
Rated Heavwy |22 9 4 8 5 258 349
current | load i
® Normal [3.0 63 108 131 194 327 142
load
Weight (Ib /kg) 2/09 2/09 2.86/13 [33/15 44/20 73/33 73/33

348

The standard motor capacity is based on a standard 4-pole motor.

The standard used for 200 V inverters is based on a 240 V supply voltage, and for 400V inverters is
based on a 480 V supply voltage.
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The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the inverter from
tripping on OCT faults when the load returns (0.4~4.0kW models only).
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Technical Specification

3-Phase 480V, 1 HP - 15 HP (0.75 - 11 kW)

Model RSI-xxx-SS-4-C 1.0 30 50 10
Applied HP 05 10 20 30 55 75 10
motor Heavy load
kw 04 075 15 22 40 55 75
Normal  |HP 1.0 20 30 50 75 10 15
load KW 075 15 22 37 55 75 1"
Rated Rated Heavy 10 19 30 42 6.1 91 122
output capacity load
(kvA) Normal |15 24 39 53 76 122 175
load
Rated Heavy 13 25 40 55 80 12 16
current [3- |load
Phase Normal 20 31 51 6.9 100 16 23
input] (A) | load
Rated Heavy 08 15 23 31 48 71 95
See . current load
Warning | [single- Normal 13 19 30 39 59 95 14
Phase load
input] (A)
Output frequency 0-400 Hz (IM Sensorless: 0-120 Hz)
Output voltage (V) 0-Input (-15% to +10%)
Single phase 480VAC(-5% to +10%)
Rated Working voltage (V) 3-phase 380-480 VAC (-15% to +10%)
input
Input frequency 50-60 Hz (+5%)
(In case of single phase input, input frequency is only 60Hz(+5%).)
Rated Heavy 1.1 24 42 59 87 129 175
current (A) |load
Normal |20 33 55 75 108 175 254
load
Weight (Ib /kg) w/EMC filter 26/1.18 |26/1.18 |39/1.77 |4/1.80 |49/223 |73/33 75/34
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 200 V inverters is based on a 240 V supply voltage, and for 400V inverters is
based on a 480 V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
. The output voltage becomes 20~40% lower during no-load operations to protect the inverter from
the impact of the motor closing and opening (0.4~4.0kW models only).
. Warning - 480V units only - When using single phase input, the built-in EMC filter must be

disconnected. See section 2.2, Cable Wiring, Step 6.
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Note

Precautions for 1-phase input to 3-phase drive
. 'Warning — 480V units only - When using single phase input, the built-in EMC
filter must be disconnected. See section 2.2, Cable Wiring, Step 6.

«  Please connect single-phase input to R(L1)

and T(L3).

«  ACor DC reactor is necessary to reduce DC ripple. For 0.5HP-10HP (0.4~7.5kW),
external AC or DC reactor should be installed.
«  Same peripheral devices (including a fuse and reactor) as 3-phase can be used for 1-

phase as well.

«  If phase open trip occurs, turn off the input phase protection(PR-05).
«  Protection for output current like OCT or IOLT is based on 3-phase ratings. User should
set the parameters that are relative to motor information(bA-11~16), overload trip(Pr-

17~22) and E-thermal functions(Pr-40~43)

«  Performance of sensorless control could be unstable depending on DC ripple.

«  The minimum input voltage must be larger than 228Vac for 240Vac supply and 456Vac for 480Vac
supply to ensure motor voltage production of 207Vac and 415Vac, respectively.

«  To minimize the effect of voltage deprivation, please choose 208Vac motor for
240Vac supply and 400Vac motor for 480Vac supply.

SW Series
230V, 0.5 HP - 5 HP (0.4 - 3.7kW)
Model RSI-XXX-SW-24 OF5 001 002 003 005
Applied | Heavy HP 0.5 1 2 3 5
motor | load [ kw 0.4 0.75 15 22 37
Rated Capacity (KVA) 1 19 3 42 6.1
Current (A) 3-Phase 25 5 8 1 16
Input )
Current (A) 1-Phase
Rated | mout 15 28 46 6.1 8.8
CUpRt 0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-240 V
5 3-phase 200-240 VAC (-15% to +10%)
Wittt (V) Single Phase: 240VAC (-5% to +10%)
Rated
N 3-phase 50-60 Hz (+5%)
It || e Eesy Single Phase 60 Hz (+5%)
Rated current (A) 22 | 49 | 84 | 118 [ 175
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Heat Dissipation Watts 11.6 10.5 39.5 41.9 100.0
Ibs. 7.9 7.9 11.5 11.9 121
Weight S
kg 3.6 3.6 52 5.4 5.5

Degree of Protection

1P66 (NEMA 4X Indoor Only)

The standard motor capacity is based on a standard 4-pole motor.
The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on

a440 V supply voltage.

The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the VFD from
faults (0.5 HP~5.0 HP models only).
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230V, 7.5 HP - 20 HP (5.5 - 15 kW)

Model RSI-XXX-SW-24 007 010 020
Applied | Heawy | HP 75 10 15 20
motor | load [ kw 55 75 11 15
Rated Capacity (KVA) 9.1 122 175 22.9
Current (A) 3-Phase
Input 24 32 46 60
Current (A) 1-Phase
Rated | input 13 18 26 33
output .
0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-240 V
5 3-phase 200-240 VAC (-15% to +10%)
laciingliot=gell) Single Phase: 240VAC (-5% to +10%)
Rated
i 3-phase 50-60 Hz (+5%)
input | Input frequency Single Phase 60 Hz (£5%)
Rated current (A) 25.8 34.9 50.8 66.7
Heat Dissipation Watts [ 137 149 191 302
Weight Ibs. 19.4 19.4 20.7 26.2
g ka| 88 88 94 | 119
Degree of Protection 1P66 (NEMA 4X Indoor Only)
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440 V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
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460V, 0.5 HP - 5 HP (0.4 - 3.7kW)

354

Model RSI-XXX-SW-44 OF5 001 002 003 005
Applied | Heawy | HP 0.5 1 2 3 5
motor | load [ kw 0.4 0.75 15 22 3.7
Rated Capacity (KVA) 1 19 3 42 6.1
Current (A) 3-Phase
Input 1.3 25 4 55 8
Current (A) 1-Phase
Rated | input 08 15 23 31 48
output .
0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-480V
5 3-phase 380-480VAC (-15% to +10%)
laciingliot=gell) Single phase 480VAC(-5% to +10%)
Rated
i 3-phase 50-60 Hz (+5%)
input | Input frequency Single Phase 60 Hz (£5%)
Rated current (A) 1.1 2.4 4.2 5.9 8.7
Heat Dissipation Watts 8.1 4.7 27.9 25.6 62.8
Weight Ibs. 7.9 7.9 11.5 11.9 12.1
g ka| 36 36 52 54 55
Degree of Protection 1P66 (NEMA 4X Indoor Only)

The standard motor capacity is based on a standard 4-pole motor
The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440 V supply voltage.
The rated output current is limited based on the carrier frequency set at Cn.04.
The output voltage becomes 20~40% lower during no-load operations to protect the VFD from
faults (0.5 HP~5.0HP models only).
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460V, 7.5 HP - 30 HP (5.5 - 22 kW)

Model RSI-XXX-SW-44 007 010 015 020 025 030
Applied | Heavy HP 75 10 15 20 25 30
motor | load [ kw 5.5 75 1 15 185 22
Rated capacity (kVA) 9.1 122 18.3 22.9 297 343
Current (A) 3-Phase
| input 12 16 24 30 39 45
- i‘é'u'f"' YRR 71 | es | 15 18 2 27
CutELt 0-400 Hz (V/Hz, Slip Comp.)
Output frequency 0-120 Hz (IM Sensorless)
0-180 Hz (PM Sensorless)
Output voltage (V) 3-phase 0-480V
5 3-phase 380-480VAC (-15% to +10%)
laciingliot=gell) Single phase 480VAC(-5% to +10%)
Rated 3-phase 50-60 Hz (£5%)
nput | Pt frequency Single Phase 60 Hz (+5%)
Rated
current Heavy load 12.9 175 265 334 43.6 50.7
(A)
Heat Dissipation Watts 95 87 155 169 277 287
. Ibs. 19 19.2 20.7 21.2 26.9 26.9
Weight
kg 8.6 8.7 9.4 9.6 12.2 12.2
Degree of Protection 1P66 (NEMA 4X Indoor Only)
. The standard motor capacity is based on a standard 4-pole motor.
. The standard used for 230 V VFDs is based on a 220 V supply voltage, and for 460V VFDs is based on
a440V supply voltage.
. The rated output current is limited based on the carrier frequency set at Cn.04.
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11.2 ication Details
Iltems
Control method VIF control, Slip compensation, Sensorless vector (IM and PM)
Frequency setting Digital command: 0.01 Hz
resolution Analog command: 0.06 Hz (60 Hz standard)
Control Frequency accuracy | 1% of maximum output frequency
VI/F pattern Linear, Square Reduction, User V/F
Overload capacity Heavy Duty: 150%, 1 minute
Torque boost Manual torque boost, Automatic torque boost
Operation type
Start/Stop Keypad, terminal strip or communications
. Analog type: -10~10V, 0~10V, 4~20mA
Frequency settings o L o
Digital type: Keypad, Pulse Train input, communications
Basic
Start/Stop Operation Auto Tuning
Frequency Reference
Sources Sensorless Vector Control
Accel/Decel Times Torque Limits
2nd Source (HOA) Slip Ct
Multi-Step Speeds PID Control
Jog Auxiliary Frequency Reference
Auto Start Multi-Step Accel/Decel Times
Auto Reset/Restart User V/Hz.
Operation function Accel/Decel Patterns Dwell Frequency Operation
V/Hz. Control Regen Avoidance
Operation Liniear, Squared Stall Prevention
Motor Rotation Prohibit Speed Search
Torque Boost VFD Fan Control
Start Modes Loss of Power
Stop Modes Ride Through (KEB)
Frequency Limits Safe Stop
Jump Frequencies Braking
3-Wire Control DC Injection, Power Braking
Fire Mode Flux Brakinig, External Brake
Select PNP (Source) or NPN (Sink) mode.
Functions of the digital inputs are set with parameters In.65— In.69.
(5) Multi- + Forward/Reverse +  Run Enable (Interlock)
function - Reset - External trip
Input input "
terminals. + Emergency stop + Jog operation (FWD/REV)
(P1-P5) +  Multi-Step frequencies +  Multi step acc/dec
+  DC braking during stop +  Second motor selection
+  Frequency increase +  Up/Down Frequency
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Items Description

-wire +  Analog Hold (frequency)
+ acc/dec/stop «  Exit PID Operation
. Select acc/declstop *  Auxiliary Irg):t (2nd Source),

Pulse 0-32 kHz, Low Level: 0-2.5V, High Level: 3.5-12V
Open
collector Less than DC 24V, 50mA
@1 Fault output, VFD

status, many others Less than (N.O., N.C.) AC250V
Relay, R1 1A,

Output Less than DC 30V, 1A

Analog 0-12Vdc (0-24mA): Select frequency, output current, output
output voltage, DC terminal voltage and others
Pulse "
il Maximum 32 kHz, 10-12V/

+  Motor Overload + Under Torque

* Motor Under Load +_Inverter Over Heat

+  Over Current (OC1) +  Short Circuit (OC2)

+  Over Voltage +  External Trip

+ Low Voltage +  Hardware Fault

) +  Ground Fault o Te Sensor (NTC)
D +  Motor Over Heat (Eth) + Fan Fault
+  Phase Open (In/Out) +  Pre-PID Operation Failure
Protection + Inverter Overload +  External Brake Trip

+  No Motor Trip +  Reference Loss

+  Over Torque +  Option Board trip

-+ Safety (STO) A, B Trip

Warnings: Reference Loss, Motor Overload, Motor Under Load,
Alarm Inverter Overload, Fan, Dynamic Braking Rate Warning, Auto
Tuning Error, Inverter Overheat

Heavy Duty: Less than 15 ms (~ 1 cycle)

L
;f Power 088 For longer outages use KEB operation and/or Auto Restart
operation
Forced fan cooling structure
Cooling type Forced cooling type: 230V: 0.5 HP~20 HP (0.4-15 kW)

460V: 0.5 HP~30HP (0.4-22 kW) (excluding some models)
Protection structure | IP66 (NEMA 4X Indoor Only)

Structure S Series: Normal Duty: 14-104°F (-10-40°C)
puorking S Series: Heavy Duty: 14-122°F (-10- 50°
environment Ambient temperature eries: Heavy Duty: ( Q)

SW Series: Heavy Duty: 14-104°F (-10-40°C)
No ice or frost should be present

Ambient humidity Less than 90% RH (to avoid ion forming)
Storage oF o o o
EmTEE, -4°F ~ +149°F (-20°C ~ +65°C)
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Technical Specification

890049-07-00

Surrounding
environment

Description

Prevent contact with corrosive gases, inflammable gases, oil
stains, dust, and other pollutants (Pollution Degree 3 Environment).

Operation altitude
Vibration

3280 ft (1,000 m).

Apply derating of 1% voltage/output current for every 328 ft. (100
m) above 3280 ft. (1,000 m), maximum of 13123 ft. (4,000 m).

Less than 9.8 m/sec? (1G).

Pressure

10 ~ 15 PSI (70 ~106 kPa)
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Technical Specification

11.3 External Dimensions

S Series

240V, 1.0 HP - 2.0 HP (0.75-1.5 kW), 3-Phase

Voltage HP (kW) ‘w1 w2 ‘m H2 H3 DI A B |0
68 611 [128 119 |5 [123 |35 [4 (42
240 1007 268) (241)|(5.04) | (4.69) | 020) | 4.84) | 0.14) | 0.16) | 0.17)
- 20015 68 611 [128 [119 |5 [128 |35 [4 |4
0015 268 (241)|(5.04) | (4.69) | 020) | (5.04) | 0.14) | 0.16) | (0.16)
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480V, 1.0 HP - 2.0 HP (0.75 -1.5kW), 3-Phase, EMC filter Type

Voltage HP(kw) W1

:s,?c 10(0.75) |68 63.5 180 1705 |5 130 45 45 42
Type 20(15) |(2.68) (2.50) (7.09) ®71) (020 (512 (0.18) (0.18) 0.17)

Units: mm (inches)
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240V, 3.0 HP - 5.0 HP (2.2-3.7 kW), 3-Phase

Voltage  HP(kW) ‘w1 ‘wz H1 H2 H3 D1 A B F)
240 3022
100 91 128 120 45 145 45 45 45

2 50BN |30 [@sy |04 |a7d  |01® |7y |01 |018  |018)
480 EMC|3.022) {100 91 180 170 5 140 |45 45 42
Type  |50(37) |394) |B58) [(709) |669) 020 |(551) |©018) |©18) |©.17)
240V, 7.5 HP (4.0kW), 3 Phase
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480V, 7.5 HP (4.0kW), 3-Phase, EMC filter Type

Voltage HP(kW) W1 W2 ‘H1 H3 D1 A B ®
240 75 @0) 140 1322 128 1207 37 145 39 44 45
S@O Teoy |20 |60y |@75) |019 |67) |015) |01 |©018)
:s,?c 7540) 140 132 180 170 5 140 4 4 42
wee | |50 |62 009 |6s9 020 |65y |01 |01 |01

Units: mm (inches)

362

Sand SW Series VFD



240V, 10 HP - 15 HP (7.5-11 kW), 3-Phase

480V, 10 HP - 15 HP (7.5-11 kW), 3-Phase, EMC Filter Type

Voltage  HP (kW) W1 | w2 H1 H2 H3 D1 A B [}

240 10(7.5 160 137 232 2165 105 140 5 5 -
15 (11) (630 |(539) 913)  |(852) |(041) [(551) |(020)  |(0.20)

480 10 (7.5) 160 137 232 2165|105 140 5 5 -
15 (11) (6.30) (539 (9.13) 852 041) (551) (020 (0.20)

Units: mm (inches)

230V/460V, 0.5 HP - 5.0 HP (0.4~3.7kW)
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VFD-RSI-0F5-SW-24. 685
VFD-RSI-001-SW-24 (174.1)
3-phase
230V | VFD-RSI-002-SW-24
866 | 803 | 1019 | 949 | 046 | 7.91 | 846 | 022 | 0.22 | 088
VFD-RSI-003-5W-24 (220) | (204) | (258.8) | (241) [ (11.8) | (201) | (215) | (5.5) | (55) | (223 113
VFD-RSI-005-SW-24
VFD-RSIOFS-SW-44 | 709 | 669 | 101 | 965 | 032 | 685 | 7.41 | 018 [ 018 | 0.88 |
VFD-RSI001-SW-a4 | (180) | (170) | (256.6) | (245) | (8.2) | (174.1) | (1882) | (45) | (45) | (223
3-phase
460V | VFD-RSI-002-SW-44.
866 | 803 | 1019 | 949 | 046 | 7.91 | 846 | 022 | 0.22 | 088
VFD-RSI-003-5W-44 (220) | (204) | (258.8) | (241) [ (11.8) | (201) | (215) | (55) | (55) | (223 113
VFD-RSI-005-SW-44

Units: Inches (mm)

230V/460V, 7.5 HP - 10 HP (5.5~7.5kW)
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VFD-RSI007-SW-24 | 984 | 943 | 12.91 | 1213 | 0.43

894 | 95
VFD-RSL010-5W-24 | 250) | (232) | (328) | (308) | (1) | 2272) | (2412) | ®) | (6) | (223)

024 | 024 | 088

3-phase | VFD-RSH007-SW-44 | g g4
460V | VFD-RSI-010-SW-44 | (250)

9.13
(232)

12.91
(328)

0.4;

3 0.24
an

6)

088
(22.3)

12.13 8.94 95 | 0.2 1.
(308) (227.2) | (241.2) [ (6) (28.6)

Units: Inches (mm)
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230V: 15 HP - 20 HP (11.0-15.0kW), 460V: 15 HP-30 HP (11.0~22.0kW)

VFD-RSI-015-SW-24

9.0: 9.66
VFD-RSI-020-SW-24 (245.4)

VFO-RSIO15-SW-44 | 1024 | 902 | 1573 | 1484 | 057 | 966 | 1022 | 026 088 | 137
VFD-RSI020.5w-a4 | (260) | 2292) | (3996) | (377) | (14.6) | (245.4) | (2596) | (6:5) (223) | (34.9)
3-phase
460V
VFO-RSI025-SW-44 | 1181 | 1066 | 18.11 | 1719 | 061 | o84 | 1030 | 028 | | 088 | 175
VrD-ReI030ow4s | 300) | 2708) | (60) | 4365) | (155) | (250) | (264) | (1) (223) | (44.5)

Units: Inches (mm)
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1.4 Terminal Screw Spe

Input/Output Terminal Screw Specification

Technical Specification

S Series
RISIT, UNIW Screw Torque
Product ;ermma! in-lbs (Nm)
crew Size
] 1
15 2 7-89
M35
- 7 3 (0.8-1.0)
-phase
e 3.7 5
55 | 76 106-12.4
75 10 M4 (12-14)
11 15
0.75 1
15 2 7-89
M35 1
- o 3 (0.8-1.0)
-phase
0y |37 )
55 | 75 106-12.4
75 10 M4 (1.2-14)
1 15

S and SW Series VFD

RIS/T, UNVIW
Product Terminal s;:r:-el‘t')vs.r(?lrzl)‘e
Screw Size
075 1 7-89
M3.5
15 2 (0.8-1.0)
3o 22 3
-phase
250V 2; 755 ™ 10.6-12.4
y ? (1.2-1.4)
75 10
i 15 177-212
15 20 s (2.0-24)
04 05
3-phase 0.75 1 7.89
460V 15 2 M3.5 (0.8-1.0)
22 3
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37 2 10.6-12.4
5.5 75 M4 (1:2_1.4')
75 10
11 15
15 20 17.7-21.2
M5
18.5 25 (20-24)
22 30
Control Circuit Terminal Screw Specification
Terminal Terminal Screw Screw Torque
Size
P1-P5/
CM/NVRN1/12/AO/Q1/EG/24/ M2 (0.22 - 0.25)
SASB,SC/S+,5-SG
A1/81/C1 3.54
M26 04
115 Braking Resistor Specification
S Series
Product KW HP Resistance (@) 220 (“;j‘)pa
0.75 1 300 100
1.5 2 150 150
22 3 60 300
3-phase
230V 3.7 5 50 400
5.5 7.5 33 600
7.5 10 20 800
11 15 15 1,200
0.75 1 1,200 100
1.5 2 600 150
22 3 300 300
3-phase
460V 3.7 5 200 400
5.5 7.5 130 600
7.5 10 85 1,000
11 15 60 1,200

SW Series
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kW HP Resistance (Q) Rated((‘;:)
0.4 05 300 100
0.75 1 150 150
15 2 60 300
2.2 3 50 400
S 37 5 33 600
5.5 75 20 800
75 10 15 1,200
1 15 10 2,400
15 20 8 2,400
0.4 05 1,200 100
0.75 1 600 150
15 2 300 300
2.2 3 200 400
aon 37 5 130 600
i 5.5 75 85 1,000
75 10 60 1,200
1 15 40 2,000
15 20 30 2,400
18.5 25 20 3,600
22 30 20 3,600

The standard for braking torque is 150% at a working rate of 5% (%ED or duty cycle).
If the ED% is increased to 10%, the rated capacity (W) of the brake resistor must be doubled.
Related parameters: Pr.66 (ED%) Range 0 - 30%, Ad.79 (DB Turn On Level).
Outputs Relay1 (OU.31) or Q1 (OU.33) can be set to (31): DBWarn%ED which toggles the output
when duty cycle is exceeded.
© Caution
Loose screws may cause short circuits and malfunctions. Apply the rated torque when
tightening terminal screws. Overtightening terminal screws may damage the terminals.
Use copper conductors only, rated at 600V, 75°C for power terminal wiring, and rated at
300V, 75°C for control terminal wiring.
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11.6 Continuous Rated Current Derating
Derating based on Single Phase Input

A Single-phase power source can be safely applied to three-phase rated VFD's provided that care is taken to
properly oversize the VFD. NOTE: The output is always three phase. Below is a summary of operating
conditions that occur in the VFD when powered with a single-phase power source compared to a three-
phase source. For more detail, see Benshaw VFD Application Note -Sizing VFD's 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 in order for
the VFD 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% THDi and greater
compared to approximately 40% with a three-phase power source. The result is lower input power factor. A
line reactor is always required. Size the reactor based on VFD rating.

Voltage - A stricter input voltage tolerance of -5% applies compared to -15% when powering the VFD 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 230 volt models and 456Vac for
460 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 of the VFD's output current and horsepower is required. Improper
selection of the VFD will result in poor performance and premature failure. Refer to the Input/Output
Specification tables at the beginning of this Technical Specifications Chapter. Identify the VFD's rated output
current with single phase input conditions. This current rating must meet or exceed the motor current rating.

Precautions

e Add a line reactor matched to the VFD rating. A three phase reactor can be wired as single phase.
Connect single-phase power source to R(L1) and T(L3).

e« Output current ratings are valid for a 60Hz power source only.

e Verify minimum input voltage.

e« Ifan input phase open fault occurs, turn off the input phase open protection (Pr.05).

e Set Motor Data and Protections - Set the parameters that are related to motor information (dr.14,
bA.11 ~ bA.16), overload trip (Pr.20 ~ Pr22) and E-thermal functions (Pr40 ~ Pr43).
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Derating based on Carrier Frequency

The continuous rated current of the VFD is limited based on the carrier frequency setting.
Parameter Cn.04 allows for adjustment of the carrier frequency. The default setting is 3 kHz. Refer to
the following graph and table for derating of output current for carrier frequency settings above 6
kHz.

110%
100%
90%
80%

70%

60%

50%

Inverter Capacity Current Derating %

Heavy Duty Carrier Frequency (kHz.)
HP 9 10 1| 12

3-phase
230V 04-15 | 05-20 (100| 93 | 88 | 84 | 81 | 79 | 77 | 75 | 73 | 72

3}’;‘;\79 04-22 | 05-30 [100| 92 | 86 | 81 | 77 | 74 | 72 | 69 | 68 | 66

Derating by Input Voltage

The continuous rated current of the VFD can be limited when higher than normal input voltages
are applied. Parameter bA.19, Input Voltage settings are 240V and 480V maximum. For input
voltages higher than the 240V and 480V ratings, up to a maximum of +10%, refer to the following
graph for current derating percentages.

110%
100% 100% 100%
o 100%
& ~——_ 9%
1
2 90%
g
8
o 80%
&
-] ——240V/480
E e Inverters
S 0%
50%
170/323v 200/380V 240/430V 264/528V
Source Voltage
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11.7 Heat Emmission
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The following table provides data on the heat generated by the VFDs. Heat emissions are based
on operation at room temperature and the carrier frequency set at default. The following table shows
the VFDs' heat emission characteristics by voltage and HP rating.

S Series
Product
1
2
3-ph: - 3
-phase
230V 3.7 5 42
5.5 7.5 100
7.5 10 137
11 15 149
0.75 1 8
1.5 2 5
. 22 3 28
-phase
460V 3.7 5 26
5.5 7.5 63
7.5 10 95
11 15 87

Heat Emmission

Product (Watts)
1
2
3-ph ; =
-phase
20V |37 5 100
55 75 137
75 10 149
11 15 191
15 20 302
0.4 05 8
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0.75 1 5
15 2 28
22 3 26
37 5 63
3-phase | 55 7.5 95
460V 7.5 10 87
11 15 155
15 20 169
18.5 25 277
22 30 287

Heat emission data is based on operations with default carrier frequencysettings, under normal operating
conditions. For detailed information on carrier frequency, refer to 5.17 Operational Noise Settings (carrier
frequency settings) on page 175.
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12 Applying S Series VFDs to Single-
Phase Input Application

12.1 Introduction

Single-Phase Input is available only on the S Series, not the SW Series. When applying single-phase power to
a three-phase VFD, there are several constraints that need to be considered. Standard Pulse-Width-
Modulated (PWM) VFDs use a 6-pulse diode rectifier. The 6-pulse rectification results in 360 Hz DC bus ripple
when used with a three-phase 60 Hz supply.

However, under single-phase use, the DC bus ripple becomes 120 Hz and the VFDs DC bus circuit is subject
to higher stress in order to deliver equivalent power.

Additionally, input currents and harmonics increase beyond those encountered with three-phase input.

Input current distortion of 90% THD and greater can be expected under single-phase input compared to
approximately 40% with three-phase input as indicated in Figure 2.

Therefore, single-phase use requires the three-phase VFD power rating be reduced (derated) to avoid over
stressing the rectifier and DC link components.

DC link voltage ~ 360 Hz Ripple:

DCL

N

bCc
‘ capacitor  Phase voltage

\\AY VAVA

Roctfornput curont \ | \/ Approximately 40% THD

o=

3-phase
input

Figure-1 Typical Three-Phase Configuration
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Figure-2 Typical Single-Phase Configuration

12.2 Power(HP), Input Current, and Output Current

When using a three-phase VFD with single-phase input, derating the drive’s output current and horsepower
will be necessary because of the increase in DC bus ripple voltage and current. In addition, the input current
through the remaining two phases on the diode bridge converter will approximately double, creating another
derating consideration for the VFD. Input current harmonic distortion will increase beyond that with a three-
phase supply making the overall input power factor low. Input current distortion over 100% is likely under
single-phase conditions without a reactor. Therefore, the reactor is always required. Do not use a motor and
drive of the same rating when using single phase input. This will result in poor performance and premature
drive failure. The selected drive for single-phase current ratings must meet or exceed the motor current
rating.

123 Input Frequency and Voltage Tolerance

The single-phase current ratings are valid for 60Hz input only. The AC supply voltage must be within the
required voltage range of 240/480Vac +10% to -5% to maximize motor power production. Standard product
with three-phase voltage input has an allowable range of +10% to —15%. Therefore, a stricter input voltage
tolerance of +10 to -5% applies when using the drive with a single-phase supply. The average bus voltage
with single-phase input is lower than the equivalent of a three-phase input. Therefore, the maximum output
voltage (motor voltage) will be lower with a single-phase input. The minimum input voltage must be no less
than 228Vac for 240 volt models and 456Vac for 480 volt models, to ensure motor voltage production of
207Vac and 415Vac, respectively. Thus, if full motor torque must be developed near base speed (full power) it
will be necessary to maintain a rigid incoming line voltage so that adequate motor voltage can be produced.
Operating a motor at reduced speed (reduced power), or using a motor with a base voltage that is lower than
the incoming AC supply rating (ex. 208Vac motor with a 240Vac supply), will also minimize the effect of
voltage deprivation. ( 240VAC Input 208V motor, 480VAC Input -> 400V motor )
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UL Mark

c 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

3

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

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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Manual Revision History

Revision History

No Date ion Changes
0 pec Initial Release Software Version 12.89
2020 )
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