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1.1

1.2

Chapter 1

Introduction

This manual is intended for qualified electrical personnel familiar with installing, programming, and
maintaining AC Drives. This manual contains information on:

¢ Installing and wiring the VS1MD drive
e Programming the drive
e Troubleshooting the drive
Getting Assistance from Baldor
For technical assistance, contact your Baldor District Office. Before calling, please review the

troubleshooting section of this manual and you will be asked for the drive model number or catalog
number that is located on the Nameplate.

Safety Notice

This equipment contains voltages that may be as high as 1000 volts! Electrical shock can cause serious
or fatal injury. Only qualified personnel should attempt the start-up procedure or troubleshoot this
equipment.

This equipment may be connected to other machines that have rotating parts or parts that are driven by
this equipment. Improper use can cause serious or fatal injury. Only qualified personnel should attempt
the start-up procedure or troubleshoot this equipment.

Precautions: Classifications of cautionary statements

WARNING: Do not touch any circuit board, power device or electrical connection before you first

ensure that power has been disconnected and there is no high voltage present from
this equipment or other equipment to which it is connected. Electrical shock can
cause serious or fatal injury. Only qualified personnel should attempt the start-up
procedure or troubleshoot this equipment.

WARNING: Be sure that you are completely familiar with the safe operation of this equipment.

This equipment may be connected to other machines that have rotating parts or
parts that are controlled by this equipment. Improper use can cause serious or fatal
injury. Only qualified personnel should attempt the start-up procedure or
troubleshoot this equipment.

WARNING: Do not use motor overload relays with an automatic reset feature. These are

dangerous since the process may injure someone if a sudden or unexpected
automatic restart occurs. If manual reset relays are not available, disable the
automatic restart feature using external control wiring.

WARNING: This unit has an automatic restart feature that will start the motor whenever input

power is applied and a RUN (FWD or REV) command is issued. If an automatic restart
of the motor could cause injury to personnel, the automatic restart feature of the
VS1MD should be disabled.

WARNING: Be sure the system is properly grounded before applying power. Do not apply AC

power before you ensure that all grounding instructions have been followed.
Electrical shock can cause serious or fatal injury.

WARNING: Do not remove cover for at least five (5) minutes after AC power is disconnected to

allow capacitors to discharge. Dangerous voltages are present inside the equipment.
Electrical shock can cause serious or fatal injury.

WARNING: Motor circuit may have high voltage present whenever AC power is applied, even

when motor is not rotating. Electrical shock can cause serious or fatal injury.
Continued on next page
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WARNING:

WARNING:

WARNING:

Caution:

Caution:

Caution:

Caution:

Caution:

Caution:

Caution:

Caution:

Improper operation of control may cause violent motion of the motor shaft and
driven

equipment. Be certain that unexpected motor shaft movement will not cause injury to
personnel or damage to equipment. Certain failure modes of the control can produce
peak torque of several times the rated motor torque.

Dynamic brake resistors may generate enough heat to ignite combustible materials.
Keep all combustible materials and flammable vapors away from brake resistors.
The motor shaft will rotate during the autotune procedure. Be certain that
unexpected motor shaft movement will not cause injury to personnel or damage to
equipment.

Disconnect motor leads (U, V and W) from control before you perform a “Dielectric
Withstand” test on the motor. Failure to disconnect motor from the control will result
in extensive damage to the control. The control is tested at the factory for high
voltage / leakage resistance as part of Underwriter Laboratory requirements.

Suitable for use on a circuit capable of delivering not more than the RMS
symmetrical short circuit amperes listed here at rated voltage.

Horsepower RMS Symmetrical Amperes

1-30 5,000

Do not connect AC power to the Motor terminals U, V and W. Connecting AC power
to these terminals may result in damage to the control.

Baldor recommends not to use “Grounded Leg Delta” transformer power leads that
may create ground loops. Instead, we recommend using a four wire Wye.

If the DB hardware mounting is in any position other than vertical, the DB hardware
must be derated by 35% of its rated capacity.

Only Baldor cables should be used to connect the keypad and control. These are
special twisted pair cables to protect the control and keypad. Damage associated
with other cable types are not covered by the Baldor warranty.

If an M-Contactor is installed, the control must be disabled for at least 200msec
before the M-Contactor is opened. If the M-Contactor is opened while the control is
supplying voltage and current to the motor, the control may be damaged. Before the
control is enabled, the M-Contactor must be closed for at least 200msec.

Use of power correction capacitors on the output of the drive can result in erratic
operation of the motor, nuisance tripping, and/or permanent damage to the drive.
Remove power correction capacitors before proceeding. Failure to observe this
precaution could result in damage to, or destruction of, the equipment.

Figure 1-1 Output Connections

VS1MD

3A
3B

-

3C

mo
EXTG

Analog output  Tightening Torque = 3.5 lb-in (0.4Nm)
(0-10vDC)

AM
cm

Relay Outputs

Digital Output
(Open Collector)
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1.3 Quick Start Quick Start Guide is also available separately, see MS760.
Figure 1-2 Power & Motor Terminal Locations
Size A, B VSIMD20P5/21/40P5/41 Size A,B  VS1MD20P5/21/40P5/41
(shown as an example) R S T Bi B2
Connect “Lower @ @ ® @ @
Row” of wires first.
(GND and Motor @ @ @
Wires for this
example) uovow
Size C  VS1MD23/25/43/45
R S T B1 B2 U VvV W
Baldor Control Size D VS1MD23/25/43/45
[U] [V] [w] [GND B1 B2 U V W
/ Ble|®
Optional AC Motor R s T

Powerup Procedure Refer to Chapter 3, 4 and 5 for additional details.

1.

o0k W

7.

Remove all power from the control.

Connect Power & Motor, See Figure 1-2.

Connect input control wires, See Figure 1-3 and output control wires, See Figure 1-1.
Disconnect the motor from the load (including coupling or inertia wheels).

Turn power on. Be sure there are no faults.

Set the following parameters for the values displayed on the motor nameplate:

P30 Motor HP Select

P32 Motor Rated Current

P33 Pole Number

P34 Base Frequency

If external dynamic brake hardware is used, set the Level 2 Brake Adjust block “Resistor Ohms”
and “Resistor Watts” parameters.

WARNING:  The motor shaft will rotate during this procedure. Be certain that unexpected motor

8.
9

10.
1.
12.
13.
14,
15.
16.

shaft movement will not cause injury to personnel or damage to equipment.
Set H41 =1 from using the Keypad. Perform each step including auto tune.
Remove all power from the control.
Couple the motor to its load.
Verify freedom of motion of motor shaft.
Verify the motor coupling is tight without backlash.
Verify the holding brakes if any, are properly adjusted to fully release and set to the desired torque.
Turn power on. Be sure no errors are displayed.
Run the drive from the keypad.
Select and program additional parameters to suit your application, see Chapter 8.

The control is now ready for use the in keypad mode. If a different operating mode is desired, refer to
Chapter 7 Parameter Descriptions and Chapter 8 Customizing for your Application.

MN760
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Figure 1-3 Input Connections 2-Wire Start

Shown with NPN Digital Input Connections
VS1MD

P1 Forward Run

P2 Reverse Run
P3 Output Inhibit

Programmable

Digital Inputs

P4 Fault Reset
P5 Jog Speed Select>

P6 Speed Select1
P7 Speed Select2

BEEEEEE

P8 Speed Select3

©24 PNP 24VDC Output

VR Internal 10VDC Power
for Potentiometer

VI Speed signal input
(0-10vDC )

I)

I Speed signal input (0-20mA)

CM Common

Tightening Torque = 3.5 Ib-in (0.4Nm)

Set the NPN/PNP switch for desired mode.
NPN Mode

[ @ on| §

PNP Mode

Shown with PNP Digital Input Connections

P1 Forward Run VS1MD

P2 Reverse Run
P3 Output Inhibit

Programmable

Digital Inputs

P4 Fault Reset
P5 Jog Speed Select >

P6 Speed Selectt
P7 Speed Select2

P8 Speed Select3

33135003

524 PNP 24VDC Output

VR Internal 10VDC Power
for Potentiometer

VI Speed signal input
(0-10vDC )

?1  Speed signal input (0-20mA)

CM Common

_ Tightening Torque = 3.5 Ib-in (0.4Nm)

Connection for Optional
Remote Keypad
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Chapter 2

General Information and Ratings

The VS1MD is a variable frequency PWM drive capable of operating in open- loop, V/Hz
(volts per hertz) mode and in a sensorless vector control (SVC) mode. This chapter contains
information about the VS1MD drive, including how to identify the drive.

2.1 Identify the Drive by Model Number

Each drive can be identified by its model number, as shown in Figure 2-4. The model number is on
the shipping label and the drive nameplate. The model number includes the drive and any options.

Figure 2-4 Drive Identification

V/Hz and Open Loop Vector Control VS1MD 4 Horse Power Rating
0P5 = 0.5HP
1= 1HP
2= 2HP
. L 3= 3HP
VS1 family MD Microdrive 5= 5HP
Voltage Code 7= 75HP
2= 230VAC, 3PH 10= 10HP

4= 460VAC, 3PH
2.2 VS1MD Ratings, Model Numbers and Frame Sizes
Table 2-1 has drive ratings for each VS1MD Model.

Table 2-1
Output
Catalog No. I{‘Igﬂl Fg?;?ae HP K\?V Amps
VS1MD20P5 230 A 0.5 0.4 25
VS1MD21 230 A 1.0 0.75 5.0
VS1MD22 230 B 2.0 15 8.0
VS1MD23 230 C 3.0 2.2 12.0
VS1MD25 230 C 5.0 3.7 17.0
VS1MD27 230 D 75 5.5 24.0
VS1MD210 230 D 10.0 75 32.0
VS1MD40P5 460 A 0.5 0.4 1.25
VS1MD41 460 A 1.0 0.75 25
VS1MD42 460 B 2.0 1.5 4.0
VS1MD43 460 C 3.0 22 6.0
VS1MD45 460 C 5.0 3.7 8.0
VS1MD47 460 D 75 5.5 12.0
VS1MD410 460 D 10.0 75 16.0

2.3 Storage Guidelines
If you need to store the drive, follow these recommendations to prolong drive life and performance:
1. Storage ambient temperature is -40°F to 158°F (-40°C to 70°C).
2. Storage Humidity range 0% to 90% RH non-condensing.
3. Do not expose to corrosive atmosphere.
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3.1

3.2

3.2.1

Chapter 3

Installing the Drive

This chapter provides information that must be considered when planning a VS1MD drive

installation and provides drive mounting information and installation site requirements.
Receiving & Inspection

When you receive your control, there are several things you should do immediately.

1. Observe the condition of the shipping container and report any damage immediately to the
commercial carrier that delivered your control.

2. Remove the control from the shipping container and remove all packing materials from the control.
The container and packing materials may be retained for future shipment.

3. Verify that the part number of the control you received is the same as the part number listed on
your purchase order.

4. Inspect the control for external physical damage that may have been sustained during shipment
and report any damage immediately to the commercial carrier that delivered your control.

5. Ifthe control is to be stored for several weeks before use, be sure that it is stored in a location that
conforms to published storage humidity and temperature specifications stated in this manual.
General Requirements for the Installation Site
It is important to ensure that the drives environment and operating conditions are satisfactory.
The area behind the drive must be kept clear of all control and power wiring. Power connections may

create electromagnetic fields that may interfere with control wiring or components when run in close
proximity to the drive.

Read the recommendations in the following sections before continuing with the drive installation.

Operating Conditions
Before deciding on an installation site, consider the following guidelines:
e Protect the cooling fan by avoiding dust or metallic particles.
¢ Do not expose the drive to a corrosive atmosphere.
e Protect the drive from moisture and direct sunlight.
e Verify that the drive location will meet the environmental conditions specified in Table 3-1.
Table 3-1 - Ambient Temperatures and Mounting Clearances

Mirﬁ::::m Tempelr\; ;:ir:\u m Enclosure Rating Minimum Mounting Clearances
122°F (50 °C) IP20/Open Type 2in (50mm)
14°F (-10°C) 104°F (40°C) IP20/NEMA 1 2in (50mm)
122°F (50 °C) Side-by-Side 2in (50mm)

3.2.2

Minimum Mounting Clearances
Be sure to provide proper top, bottom and side clearance (2” minimum each side).
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3.3 Mounting the Drive

Mount the drive upright on a flat, vertical, and level surface. Refer to Figure 3-6 for mounting hole
locations.

3.3.1 Protecting the Drive from Debris

The drive must be protected from debris falling through the drive vents during installation and operation.
The drive is designed to operate in IP20/NEMA1 Type installations.

3.3.2 Watts Loss Data

Catalog No. Imt Fgailge Watts Loss
VS1MD20P5 230 A 13
VS1MD21 230 A 28
VS1MD22 230 B 18
VS1MD23 230 C 56
VS1MD25 230 C 98
VS1MD27 230 D 73
VS1MD210 230 D 70
VS1MD40P5 460 A 9
VSIMD41 460 A 22
VS1MD42 460 B 32
VS1MD43 460 C 47
VS1MD45 460 C 94
VS1MD47 460 D 84
VS1MD410 460 D 113

3.3 Cover Removal

To connect power and signal wires, the cover must be removed.
Remove the cover as shown in Figure 3-5.

Figure 3-5 Cover Removal

Press in (both sides) then lift
cover to remove.

2. Press in (both sides)
then lift cover to remove.

1. Loosen screw. \:
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Figure 3-6 Mounting Hole Locations

< B > < ‘B > I B {
@ ° = T F Sy
A
A
Af Al
X 1 A1
i) {2
le— B1 —>e— B1—>]
[ |
;ﬁ\ ) A fm“——
l«e— Bl — Fi B1 _4
Table 3-2 Drive Dimensions
Catalog No. O'i'_:sm A Al B B1
VS1MD20P5 0.5 5.0 (128) 4.68 (119) 2.75 (70) 2.38 (60.5)
VSIMD21 1.0 5.0 (128) 468 (119) 2.75 (70) 2.38 (60.5)
VS1MD22 2.0 5.0 (128) 468 (119) 3.93(100) 3.56 (90.5)
VS1MD23 3.0 5.0 (128) 4.75 (120.5) 551 (140) 2.56 (65)
VS1MD25 5.0 5.0 (128) 4.75 (120.5) 551 (140) 2.56 (65)
VS1MD27 75 8.66 (220) 8.27 (210) 7.08 (180) 6.69 (170)
VS1MD210 10.0 8.66 (220) 8.27 (210) 7.08 (180) 6.69 (170)
VS1MD40P5 0.5 5.0 (128) 4.68 (119) 2.75 (70) 2.38 (60.5)
VSTMD41 1.0 5.0 (128) 4.68 (119) 2.75 (70) 2.38 (60.5)
VS1MD42 2.0 5.0 (128) 4.68 (119) 3.93(100) 3.56 (90.5)
VS1MD43 3.0 5.0 (128) 4.75 (120.5) 551 (140) 2.56 (65)
VS1MD45 5.0 5.0 (128) 4.75 (120.5) 551 (140) 2.56 (65)
VS1MD47 75 8.66 (220) 8.27 (210) 7.08 (180) 6.69 (170)
VS1MD410 10.0 8.66 (220) 8.27 (210) 7.08 (180) 6.69 (170)
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Chapter 4
Power Wiring

Overview of Power Connections
The recommended grounding method is shown in Figure 4-1.

Safety Ground - (G) +
This is the safety ground for the drive that is required by code. One of these points must be connected to
adjacent building steel (girder, joist), a floor ground rod, or bus bar. Grounding points must comply with
national and local industrial safety regulations and/or electrical codes.

Figure 4-1 Recommended System Grounding

See recommended tightening torques in Table 4-1. Note: Wiring shown for clarity of grounding
Note: A line reactor is recommended and method only. Not representative of
must be purchased separately. Driv;/ actual terminal block location.

Safety Earth =
Ground ~—

Driven Earth
Ground Rod
(Plant Ground)

AC Main Four Wire AT L Note: A load reactor is recommended
Supply Wye” 5

and must be purchased separately.

]

‘ l —
L1 Optional “Optional
\317,, L2 Line Load
f L3 Reactor Reactor
|

L =5

Ground per NEC
and Local codes.

Route all 4 wires L1, L2, L3 and
Earth (Ground) together in conduit
or cable.
Route all 4 wires U, V, W and Motor Ground together in conduit or cable.
Connect all wires (including motor ground) inside the motor terminal box.
Motor Ground
The motor ground must be connected to one of the ground terminals on the drive.
Shield Termination
Either of the safety ground terminals located on the power terminal block provides a grounding point for
the motor cable shield. The motor cable shield connected to one of these terminals (drive end) should
also be connected to the motor frame (motor end). Use a shield terminating or EMI clamp to connect the
shield to the safety ground terminal. The NEMA 1/IP30 Kit may be used with a cable clamp for a
grounding point for the cable shield.
When shielded cable is used for control and signal wiring, the shield should be grounded at the drive end
only, never at both ends.

RFI Filter Grounding

Using single-phase drives with integral filter, or an external filter with any drive rating, may result in
relatively high ground leakage currents. Therefore, the filter must only be used in installations with
grounded AC supply systems and be permanently installed and solidly grounded (bonded) to the building
power distribution ground.

Ensure that the incoming supply neutral is solidly connected (bonded) to the same building power
distribution ground. Grounding must not rely on flexible cables and should not include any form of plug or
socket that would permit inadvertent disconnection. Some local codes may require redundant ground
connections. The integrity of all connections should be checked periodically.
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4.2

4.3

Power Disconnect

A power disconnect should be installed between the input power service and the drive for a fail safe
method to disconnect power. The drive will remain in a powered-up condition until all input power is
removed from the drive and the internal bus voltage is depleted.

Protective Devices

Recommended fuse sizes are based on the following:
115% of maximum continuous current for time delay.
150% of maximum continuous current for Fast or Very Fast action.

Note:  These recommendations do not consider harmonic currents or ambient temperatures greater than

4.4

45°C.

Be sure a suitable input power protection device is installed. Use the recommended fuses and wire sizes
shown in Table 4-1 is based on the use of copper conductor wire rated at 75 °C. The table is specified
for NEMA B motors.

Fast Action Fuses: 240VAC, Buss® KTN; 460VAC, Buss® KTS
Very Fast Action: 240VAC, Buss® JJN; 460VAC, Buss® JJS
Semiconductor 240VAC, Ferraz Shawmut A50QS

Buss® is a trademark of Cooper Industries, Inc.
Electrical Installation

All interconnection wires between the drive, AC power source, motor, host control and any operator
interface stations should be in metal conduits or shielded cable must be used. Use listed closed loop
connectors that are of appropriate size for wire gauge being used. Connectors are to be installed using
crimp tool specified by the manufacturer of the connector. Only class 1 wiring should be used.
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Table 4-1 Fuse & Wire Size and Terminal Tightening Torque Specifications

Tightening

Catalog | Input Fuse (Amps) Wire Gauge Torque Recommended

Number I stActing (UL) | AWG | mmZ | lbin | Nm AC Reactor
VSTMD20P5 | 10 12 20 9 15 4.2mH, 357
VSTMD21 | 10 12 20 9 15 2.13mH, 5.7A
VSTMD22 | 15 12 20 9 15 1.20mH, 10A
VSTMD23 | 25 12 20 13 15 0.88mH, 14A
VSTMD25 | 40 12 35 13 15 0.56mH, 20A
VSTMD27 | 40 10 55 28 32 0.39mH, 30A
VSTMD210 |50 8 80 28 32 0.28mH, 40A
VSTMD40P5 |5 12 20 9 15 18.0mH, 1.3A
VSTMDAT | 10 12 20 9 15 8.63mH, 2.8A
VSTMD42 | 10 12 20 9 15 4.8TmH, 4.8A
VSTMD43 | 10 12 20 13 15 3.23mH, 75A
VSTMD45 | 20 12 20 13 15 2 34mH, T0A
VSTMD47 | 20 12 35 28 32 1.22mH, 15A
VSTMD410 | 30 12 35 28 32 1.14mH, 20A

Note: Wire sizes based on 75°C copper wire. Fuses based on 45°C ambient, max
continuous output and no harmonic current.
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4.41 Grounding Procedure
1. Remove covers. Cover removal is described in Chapter 3 of this manual.

2. Connect the power ground wire to the ground terminal = (see Figure 4-2).

3. Connect the motor ground wire to the ground terminal + (see Figure 4-2).
Figure 4-2 Power Terminal Locations

Size A, B VS1MD20P5/21/40P5/41

(shown as an example)

Connect “Lower
Row” of wires first.

(GND and Motor
Wires for this
example)
Baldor Control
[U] [v] [w] [GND

Optional AC Motor

4.4.2 Motor Connections
All cables must be shielded and the shields must be grounded at the enclosure cable entrance.
1. Remove covers. Cover removal is described in Chapter 3 of this manual.
2. Connect the Motor leads to terminals U, V and W (see Figure 4-2 for location).

Long Motor Leads
The wire leads that connect the motor to the control are critical in terms of sizing, shielding and the cable
characteristics. Short cable runs are usually trouble free but fault-monitoring circuitry can produce
numerous faults when long cables (over 100 feet) are used.
100+ ft (30m). Baldor recommends adding an optional load reactor to the output of the control.

The load reactor and/or common mode choke should be placed in close physical proximity to the control.
Unexpected faults may occur due to excessive charging current required for motor cable capacitance.

If you use long motor leads and experience unexpected trips due to current overload conditions and are
not sure how to correctly size and connect the optional load reactors, please contact your Baldor

representative. Baldor is always glad to assist.
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44.3 M-Contactor Connections

If required by local codes or for safety reasons, an M-Contactor (motor circuit contactor) may be
installed. However, incorrect installation or failure of the M-contactor or wiring may damage the control.
If an M-Contactor is installed, the control must be disabled for at least 200msec before the M-Contactor
is opened or the control may be damaged. M-Contactor connections are shown in Figure 4-3.

Caution: If an M-Contactor is installed, the control must be disabled for at least 200msec
before the M-Contactor is opened. If the M-Contactor is opened while the control is
supplying voltage and current to the motor, the control may be damaged. Before the
control is enabled, the M-Contactor must be closed for at least 200msec.

Figure 4-3 Motor Connections and Optional Connections
Baldor Control

GND *  Optional components not provided with control.

‘f a 7‘ Notes:
L 4 1. Metal conduit should be used. Connect conduits so the use
of Load Reactor or RC Device does not interrupt EMI/RFI
r— shielding.
Not 2\ *QOptional 2. See Line/Load Reactors described previously in this section.
O€ £| Load 3. Use same gauge wire for ground as for U, V and W.
Reactor

* Optional “M” Contactor Connections

o 1
} *M- Contactor@ } A% }

Note 3 | L |
— T

. \

See Recommended
Tightening Torques in
Table 4-1.

* r— ¥ L_l
AC Motor | * Optional
RC Device
To Power Source | \
(Rated Coil Voltage) M~ Enable | Blectiocube |
| ]

M=Contacts of optional M-Contactor

4.5 Input Power Connections

All cables must be shielded and the shields must be grounded at the enclosure cable entrance.
1. Connect the three phase input power wires to an appropriate interrupter and protection.
2. Connect the three phase AC input power leads to terminals R, S and T of the control

(see Figure 4-2 for location).
4.6 Optional Dynamic Brake Hardware

If optional DB resistor is to be used, connect it to the B1 and B2 terminals, see (see Figure 4-2).

Dynamic Brake (DB) Hardware must be installed on a flat, non-flammable, vertical surface for effective
cooling and operation.
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5.1 Control Wiring Overview

VS1 Analog and Digital input and output connections are made at the Control Terminals shown in Figure
5-1. These terminals are described in Table 5-1.
Control wire connections must be made using shielded twisted pair #18 AWG (0.8mm?) wire minimum.
The cable must also have an overall shield and not exceed 100 feet (30m) in length. Control wire cables
must be separated from power wiring. Separate parallel runs of control cables and power cables by at
least 3". Cross power wires at right angles only. Insulate or tape ungrounded end of shields to prevent
contact with other conductors or ground.

Figure 5-1

Chapter 5
Control Wiring

VWOOLLLLOOO

Control Wiring @ @ @ @ @ @ @ @ @ @

Terminal Strips

MO MG 24 P1P2CMP3 P4 S- S+

VL]V YLYOLY

J00)]|dddlddddld

3A 3B3C P5CMP6 P7TP8§ VRV1 I AM

Table 5-1 Control Terminal Descriptions

C.Ic_)er:nmﬁ:::r Signal Description
MO Digital Output+ (Open Collector)
MG Digital Output- (Common)
24 Internal 24VDC power (powers P1-P8 inputs)
P1 Forward Run (Programmable, assignable)
P2 Reverse Run (Programmable, assignable)
CM Internal 24V common (return for P1-P5 and AM inputs)
P3 Output Inhibit (Programmable, assignable)
P4 Fault Reset (Programmable, assignable)
P5 Jog Operation (Programmable, assignable)
P6 Speed Select 1 (Programmable, assignable)
P7 Speed Select 2 (Programmable, assignable)
P8 Speed Select 3 (Programmable, assignable)
VR 12V power supply for speed reference potentiometer
Vi 0-10VDC Analog Input Terminal
| 0-20mA Analog Input Terminal
AM 0-10VDC Analog Output Terminal (Programmable, assignable)
MN760 Control Wiring 5-1




Table 5-1 Control Terminal Descriptions Continued

cﬁmﬁ:}r Signal Description
3A Relay Output - A Contact (Normally Open) (Programmable, assignable)
3B Relay Output - B Contact (Normally Closed) (Programmable, assignable)
3C Common - 3A, 3B Contacts
S+ Data + RS485 Communication Terminal
Data - RS485 Communication Terminal

5.2

Control Input Connections

Determine if you will use NPN (factory setting) or PNP connections.

Input connections are shown in Figure 5-2. For NPN, CM (Common or ground) is used to switch the
input signals. For PNP, 24 (+24VDC output) is used to switch the input signals.

1.
2.

Set the NPN/PNP switch to the desired position.

For NPN Connections

Connect the Digital Inputs to one pole of a switch and the other switch pole to CM.

An active low at P1 - P8 will activate the inputs.

For PNP Connections

Connect the Digital Inputs to one pole of a switch and the other switch pole to 24.

An active High at P1 - P8 will activate the inputs.

The speed Command input can be either a Voltage (0-10VDC) or a Current (0-20mA) input.

For Voltage input, either an external potentiometer or an external voltage reference can be used.

a.  For an External reference voltage input, connect the 0-10VDC input to the VI terminal.
Connect the reference from the external source to the CM terminal.

b.  For an external potentiometer, connect the pot as shown, one end to VR terminal, the wiper to
VI terminal and the other end to CM terminal.

For Current input, connect the 0-20mA source to the I terminal, the reference to CM terminal.

5-2 Control Wiring MN760




Figure 5-2 Input Connections 2-Wire Start

Shown with NPN Digital Input Connections
VS1MD

P1 Forward Run

P2 Reverse Run
P3 Qutput Inhibit

Programmable

P4 Fault Reset
>Digital Inputs

P5 Jog Speed Select
P6 Speed Selectt
P7 Speed Select2

BEEEEEE

P8 Speed Select3

024 PNP 24VDC Output

VR Internal 10VDC Power
for Potentiometer

VI Speed signal input
(0-10vDC )

I)

I Speed signal input (0-20mA)

CM Common

Tightening Torque = 3.5 Ib-in (0.4Nm)

Set the NPN/PNP switch for desired mode.
NPN Mode

[ @ or [ B

PNP Mode

Shown with PNP Digital Input Connections

P1 Forward Run VS1MD

P2 Reverse Run
P3 Output Inhibit

Programmable

P4 Fault Reset
>Digita| Inputs

P5 Jog Speed Select
P6 Speed Selecti
P7 Speed Select2

P8 Speed Select3

BRI

)24 PNP 24VDC Output

VR Internal 10VDC Power
for Potentiometer
VI Speed signal input
(0-10vDC )
?l Speed signal input (0-20mA)
CM Common

_ Tightening Torque = 3.5 Ib-in (0.4Nm)

Connection for Optional
Remote Keypad
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5.3 Control Output Connections
The Analog and Digital outputs are shown in Figure 5-3.
1. Connect an external analog output device to AM terminal and it's reference to CM.

2. The normally Open and Closed relay outputs can be connected to an external device, terminal 3C
is the common terminal.

3. The open collector digital output can drive a digital load, connect to MO and EXTG.
Figure 5-3 Output Connections

Analog output  Tightening Torque = 3.5 Ib-in (0.4Nm)
(0-10VDC)

VS1MD AM
CM

_—

3A
3B
3C

Relay Outputs

Mo

EXTG (Open Collector)

} Digital Output
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Chapter 6
Using the Keypad

6.1 Keypad Overview
This chapter provides an overview of the integrated keypad and how to use it to program the VS1MD
drive. Factory settings of parameter values allow the drive to be controlled from the integral
keypad. The keypad is shown in Figure 6-1 and described in Table 6-1.

Figure 6-1 Keypad Components

Table 6-1 Key Descriptions

To enter programming mode, the Enter/Prog key must be held for 2
seconds.

Holding the Enter/Prog key for 2 seconds or more will escape back to
Control Reference Mode or back out of a parameter edit function.

Key Name Description
Start Key | Starts the drive.
Active when the input mode is programmed for keypad control.
Stop Key | Stops the drive in the programmed stop mode.
STOP .
Always act!ve. .
Resets active faults after fault is cleared.
Enter/Prog | Accesses programming menu and locks in Changed values.
ENTER
PROG

MN760
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Table 6-1 Key Descriptions Continued

Key Name Description
Up/Down | Operation Mode:
Arrow Changes the commanded speed reference.
Only active when the input mode is programmed for keypad control.
The Up- Arrow increases the speed reference at a controlled rate.
The Down- Arrow decreases the speed reference at a controlled rate.
Holding either arrow for a set period of time will increase the
reference ramp rate.
Program Mode:
Increment / Decrement parameter numbers or parameter numbers.
Left/Right | Operation Mode:
Arrow Only active when the input mode is programmed for keypad control.

a

-
<
>

Direction keys are active only when operating in reference command
mode.
Reverse may be disabled by a parameter.

Program Mode:

Cycle through the parameter groups or shift to the next digit to be
changed (while in the parameter edit mode).

The LEDs display status information as described in Table 6-2.

Table 6-2 LED Descriptions

LED LED Status Description
Steady ON (Red) Drive is in Programming Mode.
Prog Off Drive is in Operational Mode.
Steady ON (Red) Drive is running at commanded Speed.
Run Flashing (Red) Drive is accelerating/decelerating to new speed stetting.
Off Drive is not running.
Steady ON (Red) Drive is in Forward operation.
FWD Off Drive is in Reverse operation.
Steady ON (Red) Drive is Stopped.
STP/FLT Flashing (Red) Drive is in Fault condition.
Off Drive is running.
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6.2

6.2.1

Parameter Overview

To program the drive for a specific application, you adjust the appropriate parameters. Parameters
define characteristics of the drive. A list of all parameters is provided in Chapter 7 of this manual. There
are three types of parameters:
1. Numbered List Parameters (Enumerated Parameters)
Numbered list parameters allow a selection from two or more options. Each item is represented by
a parameter number. Example: Start/Stop Source (P38)
2. Bit Parameters
Bit parameters have individual bits associated with features or conditions. If the bit is 0, the
feature is off or the condition is false. If the bit is 1, the feature is on or the condition is true.
Example: Terminal Status Display (d7)
3. Numeric Parameters
These parameters have a single numerical value (for example, 0.1 volts).
Example: Motor Rated Current (P32)

Parameters are also either configurable or tunable, or read-only.

Configurable parameters can be adjusted or changed only while the drive is stopped.
Tunable parameters can be adjusted or changed while the drive is running or stopped.
Read-only parameters cannot be adjusted.

Parameter Organization

Parameters are organized into five Parameter Groups:
1. Drive Group

Parameters for the display of basic drive information.
2. Programming Group

Most commonly used parameters for start-up and operation.
3. Terminal Group

Input and output control parameters.
4.  Function Group 1

Advanced motor control parameters.
5. Function Group 2

Advanced motor profile parameters.

These groups are shown in Figure 6-2 and navigation between groups and between parameters within a
group is also shown.
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6.2.2 Navigation between and within Parameter Groups
Use this procedure to enter the programming mode and to move between groups:
Action Description Display Comments

Apply Power Power on display shows — - =

drive status. Motor speed o

is 0.00 L
Press and hold the The “PROG” LED - Press the A key to go to
“Enter/Prog” key for at illuminates and the drive b1 || d1, d2 etc. within the
least two seconds to is in programming mode. [ X Drive group. Press
navigate from the power | The first parameter in the Enter/Prog to select the
on display to the Drive Group is displayed. parameter and view the
Programming Group. parameter value.
Press the key p to The “PROG” LED remains - - The first parameter in the
display the first codein | on. [} V1 || Programming Group is
Programming Group. ) (|| displayed.
Press the key P to The “PROG” LED remains - The first parameter in the
display the first codein | on. L ) 1 || Terminal Group is
Terminal Group. L b0 || displayed.
Press the key P to The “PROG” LED remains - - The first parameter in the
display the first code in on. '_ V1 || Function Group 1is
Function Group 1. ] (|| displayed.
Press the key P to - The first parameter in the
display the first code in 0 ) 1 || Function Group 2 is
Function Group 2. )i I || displayed.
Press the key pto _ )| Press Enter/Prog for 2
navigate to the next group | ) § || secondsto returntothe
which returns to the Drive (X (X} display mode.
Group.

Figure 6-2 Parameter Group Organization

S I Y w T T i B A I o oCCou o OC
L - ’ o Loonnt ’ 00 rnooJd
. . . . . Press the key W
. . . . . to go to previous
. . . o o parameter within
the group
] ) [x] ] L ) C ) T} )
LK) ) ) ) L ) ) ) LK) )
S ol R alle BUF QTH O mommas
"’ "' "’ ,‘ ’“’ / "' ’ ’“’ within the group
Drive Programming Terminal Function Function
Group Group Group Group 1 Group 2

Press the P key to navigate to the next group. Press the <« key to navigate to the previous group.
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Change Motor Current Value: Use this procedure to enter the Motor Rated Current value.

Action Description Display Comments
Apply Power Power on display shows - = -
drive status. Motor speed ot
is 0.00 Lt
Press and hold the The “PROG” LED - The first parameter in the
“Enter/Prog” key for at illuminates and the drive | 0§ || Drive Group is displayed.
least two seconds to is in programming mode. [N} (X}
navigate from the power | The Drive Group of
on display to the parameters is displayed.
Programming Group.
Press the key P to - - The first parameter in the
display the first code in 0 V1 || Programming Group is
Programming Group. ) 0 || displayed.
Press Enter/Prog to set The initial value of the - Pressthe W keyto
the jump code. parameter is displayed. _I '_’ decrease the value to 32.
—1 ||| Press Enter/Prog when
finished.
Press Enter/Prog to view -, - - The first parameter in the
the value of Motor Rated l_l _’ _' Programming Group is
Current value (P32). ) <L displayed.
Press Enter/Prog to set The initial value of the - Pressthe W A keysto
the jump code. parameter is displayed. I_ increase or decrease the
ol Left digit of the parameter
value.
Press the key <« to edit Pressthe W A keys to
the left digit. ] increase or decrease the
). Left digit value. Press
Enter/Prog when finished.
-\
|
) L
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Read Parameter Value: Use this procedure to read values of Display Parameters (these values cannot
be changed, they are read only).

Action Description Display Comments

Apply Power Power on display shows - - o

drive status. Motor speed Nt

is 0.00 L
Press and hold the The “PROG” LED - The first parameter in the
“Enter/Prog” key for at illuminates and the drive | ) § || Drive Group is displayed.
least two seconds to is in programming mode. (X (X}
navigate from the power | The Drive Group of
on display to the parameters is displayed.
Programming Group.
Press the A key twice to = )
change to the d2 _’ _’
parameter. (N} IR
Press “Enter/Prog” key to - < | Displays the value of
display the value of b 0V || parameter d2 (Motor
parameter d2. U N Current).
Press “Enter/Prog” key to -
return to previous display. _' _’

L( L
| —
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Jump to Parameter Number: To jump to parameter P45, do the following:

Action Description Display Comments
Apply Power Power on display shows - = -
drive status. Motor speed ot
is 0.00 Lt
Press and hold the The “PROG” LED - The first parameter in the
“Enter/Prog” key for at illuminates and the drive | 0§ || Drive Group is displayed.
least two seconds to is in programming mode. [N} (X}
navigate from the power | The Drive Group of
on display to the parameters is displayed.
Programming Group.
Press the key P to - - The first parameter in the
display the first code in 0 V1 || Programming Group is
Programming Group. ) 0 || displayed.
Press the key p» to - - Press the A key to
display the first code in l_l _' increase the right digit to
Programming Group. ) R a value of 5.
Press the key < to edit - - Press the A key to
the left digit. 0ol increase the Left digit to a
) 2 value of 4.
Press Enter/Prog to jump - - Press the A key to
to parameter P45. 1 LI || increase the Left digitto a
) I _I || valueof4. Press
Enter/Prog when finished.
Press Enter/Prog once )| The first parameter in the
again to view the value of )1 || Programming Group is
P45. I_( || displayed. Press
Enter/Prog when finished.
Press the key pto - - The first parameter in the
display the first code in 0 V1 || Programming Group is
Programming Group. ) (0 || displayed.

MN760
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Fault Status: When a fault is active, the STOP/FAULT LED will flash. This procedure is used to review
the active fault as well as the conditions at the time the fault occurred.

Action Description Display Comments

When an overcurrent The Over Current Trip is P

condition has occurred, a | displayed N '_

fault will be latched and oL L

the display will show the

condition.

Press Enter/Prog to First is the frequency - - - - This example indicates

review the fault (Speed) at which the fault || _f 078 V' #01 || that the drive at 30.00 Hz

conditions. occurred. & 10 001 || when the fault occurred.

Press the A key to view | The output current during - - This example indicates

the next status value. the fault is next. I )1 || thatthe drive was
10! outputting 5.0 Amps when

the fault occurred.
Press the A key to view | The operating status of N This example indicates
the next status value. the drive when the fault (K] [} that the drive was
occurred is next. )00 b || accelerating when the
fault occurred.
Press the “STOP/RESET” | The display will indicate - The STP/FLT LED will be
key to reset the fault. that there is no longer a - (K} - on solid indicating that the
fault condition. P00 )@ | faultis cleared and that

the drive is in the stopped
condition.
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Restore Factory Settings: This procedure restores all parameter values to the original factory setting

values.
Action Description Display Comments
Apply Power Power on display shows - - =
drive status. Motor speed oo
is 0.00 L
Press and hold the The “PROG” LED - The first parameter in the
“Enter/Prog” key for at illuminates and the drive 2 ) § || Drive Group is displayed.
least two seconds to is in programming mode. (K} (X
navigate from the power | The Drive Group of
on display to the parameters is displayed.
Programming Group.
Press the key p» four -
times to display Function [} "
Group 2. )i [ K]
Press Enter/Prog to set The initial value of the - Pressthe W key to
the jump code. The parameter is displayed. ’_’ decrease the value to 3.
Restore Factory Settings [
parameter number is H93.
Press the key « to shift — Pressthe A keyto
left one digit and enter 9. (N} increase the value to 9.
[ Press Enter/Prog when
finished.
Press Enter/Prog to — -
display the value of H93. oo d
el
Press Enter/Prog to The value of H93 is 0 - Pressthe A keyto
display the value of H93. | indicating that parameters V1 || increase the value to 1.
will not be reset. I || Press Enter/Prog to reset
all parameters to factory
settings.
Factory Settings will be The 1 will flash while all Pressthe W keyto
restored. parameter values are ) decrease the value to 0.
reset to factory settings. ) Press Enter/Prog to exit.
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6.3 Password Registration

Group [ Code Parameter Name Setting | Unit

Function | H94 [Password Registration]

group 2 [ Hos [Parameter Lock]

Register password for Parameter lock (H95). Password is Hex characters 0 t0 9, A, B, C, D, Eand F.

Factory default password is 0. Enter any new password except 0.

Do not forget the registered password. It is needed to unlock parameters.

Registering the password for the first time.

Step 1. Move to H94 code. H94 will be displayed.

Step 2. Press Enter key twice. 0 will be displayed.

Step 3. Register password. (Ex: 123) 123 will be displayed.

Step 4. 123 will blink when Enter key is pressed. 123 will be displayed.

Step 5. Press Enter key. H94 will be displayed after the new password has been registered.

Changing password. (Current PW: 123 -> New PW: 456)

Step 1. Move to H94 code. H94 will be displayed.

Step 2. Press Enter key. 0 will be displayed.

Step 3. Enter any number (e.g.: 122). 122 will be displayed.

Step 4. Press the Enter key. 0 is displayed because wrong value was entered.
Password cannot be changed in this status. 0 will be displayed.

Step 5. Enter the right password. 123 will be displayed.

Step 6. Press Enter key. 123 will be displayed.

Step 7. Enter the new password. (e.g. 456). 456 will be displayed.

Step 8. Press the Enter key. Then 456 will blink. 456 will be displayed.

Step 9. Press Enter key. H94 will be displayed.

6.4 Powerup Procedure

Remove all power from the control.
Disconnect the motor from the load (including coupling or inertia wheels).
Turn power on. Be sure there are no faults.

Set the following parameters for the values displayed on the motor nameplate:

P30 Motor HP Select

P32 Motor Rated Current

P33 Pole Number

P34 Base Frequency

5. If external dynamic brake hardware is used, set the Level 2 Brake Adjust block “Resistor Ohms”

and “Resistor Watts” parameters.

WARNING: The motor shaft will rotate during this procedure. Be certain that unexpected motor
shaft movement will not cause injury to personnel or damage to equipment.

Set H41 =1 from using the Keypad. Perform each step including auto tune.

Remove all power from the control.

Couple the motor to its load.

Verify freedom of motion of motor shaft.

Verify the motor coupling is tight without backlash.

Verify the holding brakes if any, are properly adjusted to fully release and set to the desired torque.

>~

oY Ne

- o
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12. Turn power on. Be sure no errors are displayed.
13.  Run the drive from the keypad.
14. Select and program additional parameters to suit your application, see Chapter 8.

The control is now ready for use the in keypad mode. If a different operating mode is desired, refer to
Chapter 7 Parameter Descriptions and Chapter 8 Customizing for your Application.

6.5 Keypad Frequency Setting

Group | Code Parameter Name Setting | Unit
Drive P37 [Frequency Command] - Hz
group P40 [Frequency Setting Method] 1

Step 1. Set P40 [Frequency Setting Method] = 1.
Step 2. Set the desired frequency in P37 and press the Prog/Ent key to save the value into memory.
Step 3. The value can not be set above P36 [Frequency High Limit].

Note: ~ When remote keypad is connected, keypad keys on the body are deactivated.
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Chapter 7
Parameter Descriptions

71 Overview
Parameters are organized into five Parameter Groups:
1. Drive Group
Parameters for the display of basic drive information.
2. Programming Group
Most commonly used parameters for start-up and operation.
3. Terminal Group
Input and output control parameters.
4.  Function Group 1
Advanced motor control parameters.
5. Function Group 2
Advanced motor profile parameters.
For each parameter described in this chapter, the following terms may be used:
Parameter Number: Unique number assigned to each parameter.
Parameter Name:  Unique name assigned to each parameter.

LED Display: Display shown on LED screen when parameter is accessed.
Range: Predefined parameter limits or selections.

Note that a negative Hz value indicates reverse rotation.
Preset Value: Factory preset value.
Access: RO - Read Only. Parameter value can not be modified by user.

R/W - Configurable. Parameter can be modified only while drive is stopped.
Tune - Tunable. Parameter can be modified while drive is running or stopped.
Group: Menu group within which parameter is located.
See also: Associated parameters that may provide additional or related information.

Figure 7-1 Parameter Group Organization & Navigation

g oo wc|(e g | Ccocl(u oC
(K] f ) [ [) Lt ) 00 | |
. . . . . Press the key W
. . . . . to go to previous
o . . . . parameter within
the group
;] ) o ) L ) [ ) Ll )
(X [ ) ) N ) ) ) " )
S ol P alE BIF O GlH O meman
D TN U S T L Ao
Drive Programming Terminal Function Function
Group Group Group Group 1 Group 2

Press the P key to navigate to the next group. Press the <« key to navigate to the previous group.
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7.2 Drive Group

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- RO Frequency Command (Range: 0.00 to Frequency High Limit (P36) Hz)
1 The value of the active frequency command. The commanded frequency
", Ll is displayed even if the drive is not running.
- Preset Value:  0.00
otor ange: 0 Motor ased on otor Poles
RO Motor RPM (R 0 Motor RPM (based on P33 Motor Poles) RPM
T The output motor RPM. Motor RPM is scaled based on output frequency
- present on terminals U, V an ased on the setting in - Motor
'l t on terminals U, V and W based on the setting in P33 - Mot
o' Poles.
Preset Value: 0
1 RO Output Current (Range: 0.0 to Motor Rated Current (P32) Amps)
L The value of the output current present at terminals U, V and W.
Ll Preset Value: 0.0
(7 RO Output Voltage (Range: 0.0 to Drive Rated Voltage VAC)
- - The output voltage present at U, V, W.
Ll «f Preset Value: 0.0
0\ RO Output Power (Range: 0.00 to (Drive Rated Power x 2) kW)
- .’ The motor power applied to terminals U, V and W.
LI Preset Value:  0.00
utput Torque (Range: 0.00 to (Drive Rated Torque x 2) [kg
- RO Output T (R 0.00 to (Drive Rated T 2) [kgf / M])
1) The value of the output torque present at terminals U, V and W.
"' " (Enter motor nameplate efficiency in H36 to display correct torque. )
-« Preset Value:  0.00
( " RO DC Link Voltage (Range: Based on Drive Rating VDC)
- - The present DC bus voltage level.
Lol Preset Value:  N/A
RO Input Terminal status display (Range: N/A)
Displays of P1-P8 input terminal status. This example shows P1, P3,
P4 are ON and P2, P5 are OFF.
Preset Value: N/A
4
Lo

AN N NN |
e e )0
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7.2 Drive Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
RO Output terminal status display (Range: N/A)
Displays status of the Digital (MO) Output and the Relay (3A-C)
terminals. This example shows Digital Output (MO) is ON and the Relay
is OFF.
Preset Value: N/A
]
3AC MO
"7 RO Software Version (Range: 1.0 t0 99.9)
.’ - The version of the Main Control Board software.
Ll Preset Value: 1.8
RO Current Fault Display (Range: N/A)
Displays the types of faults, frequency and operating status at the time of
)’ the last fault.
- - Fault code history can be viewed in parameters H1 - H5. H6 is used to
(AA AN K] clear the fault code history.
See Also: H1 - H6. See Chapter 9 for additional information.
Preset Value: N/A
MN760 Parameter Descriptions 7-3



7.3 Programming Group
Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- Tune Jump Code (Range: 30 -47)
‘-' (N} Sets the parameter number to jump directly to. Jump must be within the
,‘ L group.
Preset Value: 45
RW Motor HP Select (Range:
0.5= 0.5 HP
1= 1 HP
 amp
- 3= 3
ot 5- 5HP
[ X 75=  75HP
10= 10 HP)
Sets the motor type connected to the drive output.
See Also: P32, P34
Preset Value:  Based on drive rating.
- < R/W Motor Rated Current (Range: 0.5 - 50 Amps)
1 _l _I Sets the value of motor rated current on the nameplate.
,‘ A0 See Also: P30, P32, P34
Preset Value: Based on drive rating.
- - RW Pole Number (Range: 2, 4, 6, 8, 10, 12)
ot Sets the number of motor poles
,‘ -( -( See Also: P30, P32, P34
Preset Value: 4
RW Base Frequency (Range: 30 - 400 Hz)
- The drive outputs its rated voltage to the motor at this frequency (enter
(N} _l )- [] motor nameplate).
,‘ -' ] See Also: P30, P33, F30-F38. See parameter F30 for custom V/Hz
settings and V/Hz curve.
Preset Value:  60.00
- - R/W Frequency Low Limit (Range: 0 - P36 Hz)
[N ] _l I_ Sets drive minimum steady state output frequency.
" -l .( See Also: P36, F30-F38
Preset Value:  10.00
- - R/W Frequency High Limit (Range: 0 - 400 Hz)
1 -l ,_ Sets drive maximum steady state output frequency.
,‘ NN See Also: P35
Preset Value:  60.00
Tune Speed Command (Range: 0 - 400 Hz)
- -, -' Sets the frequency (speed) that the drive is commanded to output. If the
'_’ - drive is running when this value is changed, it will immediately
) « accelerate or decelerate to this value after Enter/Prog is pressed.

Preset Value:  0.00
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7.3 Programming Group Continued
Parameter # Access | Parameter Name, Value Range, Description and Preset Value

RW Stop/Start Source (Range:

0= Keypad (Drive control for start, stop, forward and reverse are from drive
keypad.)

1= Terminal Mode 1 (2 or 3- wire control from run forward terminal and run
reverse terminal.)

2= Terminal Mode 2 (2 wire with direction switch from run terminal and
directional terminal.)

3= RS485 Communication Drive operation controlled using RS-485
communications (see Appendix E)
Sets the input source that is used to start and stop the drive.

See Also: P40; t1 - t8

Preset Value: 0

Terminal Operation Mode 1: (2-Wire or 3-Wire Control Fwd/Rev):
« Select one digital input (t1-18) = 0, run forward (FX).
« Select one digital input (t1-t8) = 1, run reverse (RX).
« To enable 3-Wire control select one digital input (t1-t8) = 17, 3-Wire
operation.
« Drive stops when both inputs are off or when both inputs are on.

,-’ " ", Drive Qutput
)Ll

Forward

Digital In  (FX) |

|

Reverse Digital In (RX) | |

Terminal Operation Mode 2: (2-Wire Control with Fwd/Rev Switch):
« Select one digital input (t1-t8) = 0, run forward (FX). Operates as a
Run Command
« Select one digital input (t1-t8) = 1, run reverse (RX). Operates as a
Direction Switch
« To enable 3-Wire control select one digital input (t1-t8) = 17, 3-Wire
operation.
« Drive stops when both inputs are off or when both inputs are on.

Drive Output

Run Digital
In (FX)

(RX) | Digital Direction In (RX)
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7.3 Programming Group Continued

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

RIW

Stop Type (Range:
0= Decelerate to Stop (Ramp)
1= DC Brake to Stop

2= Coast to Stop)
Sets the active mode for all stop sources.

See Also: P38, P42, F8-F11
Preset Value: 0

0 = Decelerate to Stop. Motor decelerates to 0 Hz and stops during the set ti

Frequency
Operating

Command I

Decel Time

1 = DC Brake to stop. See parameters F8 - F11 for further details.
2 = Coast to stop. Output frequency and voltage are shut down on a stop cor

Frequency,
Voltage
Operating

Command
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7.3 Programming Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
R/W Speed Reference Source (Range:
1= Digital Keypad
Output frequency is set in the operation mode by pressing the
up/down keys. The drive immediately responds to the new setting
without pressing the enter key.
2= Analog V1 1: £ 10WW
Output frequency is set by a = 10V signal applied to analog input
terminal V1.
3=AnalogV12:0 to+10V
Output frequency is set by a 0-20mA signal applied to analog input
terminal V1.
4= Analog Terminal I: 0 - 20mA
'-“ ( '-' Output frequency is set by a 0-20mA signal applied to analog input
’- -' X terminal I.
- 5= Analog Terminal V1 Mode 1+ Terminal |
Output frequency is set by the sum of the = 10V signal applied to V1
and the 0-20mA signal applied to terminal .
6= Analog Terminal V1 Mode 1+ Terminal |
Output frequency is set by the sum of the 0-10V signal applied to V1
and the 0-20mA signal applied to terminal I.
7= Analog RS485)
Drive output frequency is controlled by the RS485 communications
port.
Sets the source of the speed reference to the drive.
See Also: t32-t33, F60
Preset Value: 1
Tune Accel Time (Range: 0 - 6,000 sec)
Sets the Accel time of the drive. When using the multiple accel/decel
curves with preset speeds, this ramp serves as accel/decel time 0. H71
IWINL] can be used to scale the accel/decel units and H70 determines if the
" " ( time to accel/decel is relative to P35 (Frequency High Limit) or the delta
change of running frequency to set frequency.
See Also: P42, P36, H70, H71
Preset Value: 5.0
Tune Decel Time (Range: 0 - 6,000 sec)
Sets the Decel time of the drive. When using the multiple accel/decel
- curves with preset speeds, this ramp serves as accel/decel time 0. H71
(Wi ] can be used to scale the accel/decel units and H70 determines if the
,' ', " time to accel/decel is relative to P35 (Frequency High Limit) or the delta
- change of running frequency to set frequency.
See Also: P42, P36, H70, H71
Preset Value:  10.0
MN760 Parameter Descriptions 7-7



7.3 Programming Group Continued

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

o

|

Tune

Preset Speed 1 (Range: 0 - 400 Hz)

Provides an internal fixed speed command selectable by digital inputs.
See Also: t1-t8, t10-t13
Preset Value:  10.00

KA
©~

Tune

Preset Speed 2 (Range: 0 - 400 Hz)

Provides an internal fixed speed command selectable by digital inputs.
See Also: t1-t8, t10-t13
Preset Value:  20.00

1

L
U

Tune

Preset Speed 3 (Range: 0 - 400 Hz)
Provides an internal fixed speed command selectable by digital inputs.

See Also: t1-t8, t10-t13
Preset Value:  30.00

IA]

RO

Drive Start/Stop Source 2 (Range:

0= Keypad (Drive control for start, stop, forward and reverse are from
drive keypad.)

1= Terminal Mode 1 (2 or 3- wire control from run forward terminal and run
reverse terminal.)

2= Terminal Mode 2 (2 wire with direction switch from run terminal and
directional terminal.)

3= RS485 Communication Drive operation controlled using RS-485
communications (see Appendix E)
This parameter serves as an alternate control mode. It is selectable by a
digital input (t1-18) = “22".

Note: Only viewable when one of the t1-18 terminals is set for 22.

See Also: P38, t1-t8

Preset Value: 1 = Terminal Mode 1

-
(]
.-

N

-

RO

Speed Reference Source 2 (Range: 1-7 (see table for P40))
This parameter serves as an alternate speed reference mode. It is
selectable by a digital input (t1-18) = “22”.
Note: Only viewable when one of the t1-t8 terminals is set for 22.
See Also: P40, P47, t1-8
Preset Value: 1 = Keypad
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7.4 Terminal Group

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- Tune Jump Code (Range: 0 - 81)
L Sets the parameter number to jump directly to. Jump must be within the
Lol group.
Preset Value: 0
Tune Digital Inputs 1-8 (Range:
0 =Forward Run Command
1 = Reverse Run Command
2 = Output Inhibit
3 = Fault Reset (RST)
4 = Jog Speed Select (2-Wire only)
5 = Speed Select1
6 = Speed Select2
7 = Speed Select3
8 = Ramp Selecti
9 = Ramp Select2
10 = Ramp Select3
1 = DC Brake during start
L) Lo R
to -
L Lot 14 = Reserved

15 = Frequency increase (UP) Command
16 = Frequency decrease (DOWN) Command
17 = 3-Wire Stop
18 = External Trip: A Contact (EtA)
19 = External Trip: B Contact (EtB)
20 = Self-Diagnostic Function
21 = Exchange between PID operation and V/F operation
22 = Exchange between second source and drive
23 = Analog Hold
24 = Accel/Decel Disable
25 = Up/Down Save Freq. Initialization)

Selects the function for the digital inputs.

Preset Value: t1=0, t2=1, t3=2, t4=3, t5=4, t6=5, t7=6, t18=7

0 = Forward Run (FX) Command: Defines a digital input as a forward run command in 2-Wire or 3-Wire
control. For both 2-Wire and 3-Wire control, P38 - Drive Mode should be set to a 1 for normal operation.
For 3-Wire control an additional terminal must be defined as 17 = 3-Wire operation.

1 = Reverse Run (RX) Command: Defines a digital input as a reverse run command in 2-Wire or 3-Wire
control.

For both 2-Wire and 3-Wire control, P38 - Drive Mode should be set to a 1 for normal operation.
For 3-Wire control an additional terminal must be defined as 17 = 3-Wire operation.

2 = Output Inhibit: Defines a digital input as a drive Output Inhibit. As soon as this input is closed, the drive
output is instantly turned off and the motor will free wheel (coast to a rest). As soon as the input is opened,
the drive will resume previous operation (if in run, the drive will immediately accelerate to the set speed).
While the input is closed the drive display will show ESt [Instant Cut Off].

3 = Fault Reset (RST): Active input resets the fault and resets the drive.

4 = Jog: When active, the drive ramps to the value set in Jog Frequency (F20).

Jog operation overrides all other operations except Dwell operation. If Jog Speed Command is entered
during a Preset Speed, Up-Down or 2-Wire control; operation is executed at Jog frequency, see Figure
7-2. Avalid start command is required separate from the dedicated jog input.

The jog function is only available for 2-Wire control.
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7.4 Terminal Group Continued
(Digital Inputs 1-8 Definitions Continued)
Figure 7-2

1
o—| P1|FX: t1=0 AN
Frequency F20
Eo—

(\J P5|J0G  t5=4

M CM P5 (J0G) E—
Run Command (FX) |

5 = Speed Select 1 - (see Figure 7-7)
6 = Speed Select 2 - (see Figure 7-7)

7 = Speed Select 3 - (see Figure 7-7)
Used to select Preset Speed 1 - 7 combinations, see P43-P45 and t10-t13, and Figure 7-7.

8 =Ramp Select1 - (see Figure 7-8)
9 =Ramp Select2 - (see Figure 7-8)

10 = Ramp Select3 - (see Figure 7-8)
Used to define accel/decel ramp combinations for preset speeds, see (t14-t27).

11 = DC brake during start: DC voltage will be applied to the motor windings at a level set by DC Brake Start
Voltage (F12) for as long as the digital input is closed. See also F12 and F13 - Starting DC brake
parameters. See Figure 7-3.

Figure 7-3
3
Voltage F12
T
P3
Run command | |

12 = 2nd motor select: When input is present, the drive configures itself for a second set of motor settings
defined in 2nd motor operation parameters (H81 to H90).

13 = Reserved: Reserved

14 = Reserved: Reserved

15 = Frequency increase (UP): Increases the frequency reference to the drive after a run command.
Frequency is saved to parameter F64 on a stop command if F63 = 1 ‘save up/down frequency’.

16 = Frequency decrease (DOWN): decreases the frequency reference to the drive after a run command.
Frequency is saved to parameter F64 on a stop command if F63 = 1 ‘save up/down frequency’.

17 = 3-W ire operation: Select to define a digital input for 3-Wire control. Inputs defined as forward (FX) and
reverse (RX) are momentary inputs and opening the input defined as 3-Wire operation will stop the drive.
Epr bot;l z-Wire and 3-Wire control, P38 - Drive Mode should be set to a 1 for normal operation. See

igure 7-4.
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7.4 Terminal Group Continued
(Digital Inputs 1-8 Definitions Continued)

Figure 7-4
50—\ P1[FX:t1=0 Frequency
5 o—N\J P2|RX: t2=1

GYla%
|
'
!

P8 | 3-Wire :t8=17 t
CM FX m
RX o
P8 (3- Wire) | | |

18 = External trip - A (N.O.): Normally open contact input. When a digital input is set to “Ext trip-A” is ON
(Closed), the drive displays the fault and turns off its output power. See Figure 7-5.

19 = External trip - B (N.C.): Normally closed contact input. When a digital input is set to “Ext trip-B” is OFF
(Open), the drive displays the fault and turns off its output power. See Figure 7-5.

Figure 7-5
50— P1[FX:t1=0 Frequency
o—\’\: P7 [N.O. t2=18 P4(A contact) /|
(] P8|N.C. t8=19 P5(B contact) | | | |
) oM Run command | 1 | I

20 = Self-Diagnostic function: Defines a digital input to initiate the self-diagnostic function capability of the
drive unit. Parameter H60 = Self-Diagnostic function is used to define the test to conduct; IGBT fault and
ground fault, Output phase short/open circuit/ground fault or ground fault (IGBT fault/output phase
short/open circuit). See Chapter 8 - Customizing Your Application for advanced drive function description.

21 = Change from PID to V/Hz Operation: Selects a digital input to bypass the PID Feedback controller and
selects the default V/Hz control settings. See Chapter 8 Customizing your application for advanced drive
function.

22 = Exchange between second source and drive: When the defined input is turned ON, setting values in
P46 and P47 are used for control and reference to the drive. Settings for P46 and P47 can not be changed
while the digital input is closed.

23 = Analog Hold: Locks the analog speed reference at the last value when the input was closed.

Available when P40 = Frequency setting method is set in the range of 2-7.
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74

Terminal Group Continued

(Digital Inputs 1-8 Definitions Continued)

Figure 7-6
Set Frequency
Frequency Frequency
P8 P8 /
Operation Command

Operation Command]

24 = Accel/Decel Disable: Disables the acceleration or deceleration ramp while the digital input is closed,
holding the reference at its last value. See Figure 7-6.

25 = Up/Down Frequency Save Initialization: When the digital input is active, the last Up/Down frequency is

saved. Useable when digital inputs are configured as 15 = Frequency Increase (UP) and 16 = Frequency
Decrease (DOWN). See Figure 7-6.

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

Tune

Filtering Time Constant for Digital input terminal (Range: 1 - 15)
The higher the value, the slower the responsiveness of the digital input
becomes.

See Also: t1-18

Preset Value: 4

Tune

Preset Speeds 4-6 (Range: 0-400Hz)
Provides a fixed Speed Command value when Digital Input 1 - 8 is set
for a Preset Speed (Option 5, 6 and 7). Closing a digital input
programmed as a preset speed will cause the drive to operate at the
defined speed. Preset speeds 1-3 are set in the programming group
(P43-P45) while preset speeds 4-7 are set in the terminal group
(t30-t33).

See Also:

Preset Value:

t1-18, P43-P45
t10 =30, t11=25, 112=20, t13=15
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7.4 Terminal Group Continued
(t10 to t13 Definitions Continued)
Figure 7-7
Param Preset Speed Select
Speed 3 2 1
Freq.
P40 Comm.
P43 1 -
P44 9 P Frequency
P45 3 o
t10 4 v P6
t11 5 |- | 7
P8 |
t12 6 |
Fx |
113 7 ¥ | v | » | Rx
Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Preset Accel/Decel Time 1-7 (Range: 0-6000Sec)
Sets multiple acceleration and deceleration ramps based on a digital
Lot LT input closure.
AN See Also: 118, t10-113, P43-P45
Preset Value: t14,115 = 3.0;t16, 117 = 4.0; 118, 119 = 5.0; 120, {21 = 6.0;
122,123 = 7.0, t24, 125 = 8.0, 126, 27 = 9.0
Figure 7-8
Preset | Ramp Select Accel Decel
Param | Accel/- 4 Decel
Decel 3 2 1
P41, 0
P42 Accel Decel
0415 | 1 - | Freavency O !
t16, t17 2 4
118, 119 3 |
20, t21 4
20,1 - P3 — e
122, 23 5 - I P4 s |
124, 125 6 |~ P5 [ |
126,127 | 7 || Fx |
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7.4 Terminal Group Continued

Parameter # | Access | Parameter Name, Value Range, Description and Preset Value
— o | Tune Analog Output Select (Range: 0-3)
L Selects the value to send to the analog output terminals.
Ll See Also: t29
Preset Value: 0
Figure 7-9

Setting: 10V Output Proportional to: 0-10vDC
0 = Output Frequency P36 — Frequency High Limit AM
1 = Output Current 150% of Inverter rated current CM
2 = Output Voltage 282VAC or 564VAC (200V or 400V Drive Rating)

3=DC Link Voltage ~ 400VDC or 800VDC (200V or 400V Drive Rating)

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- Tune Analog Output Level Adjustment (Range: 10 - 200%)
) i Adjusts the scaling of the analog output based on a 10V signal.
,: ’: :, See Also: 128

Preset Value: 100
Tune Frequency detection level (Range: 0-400 Hz)
-, - Used when t32 or t33 are set to 0-4, can not be set higher than P36
) .’ ’ (Frequency High Limit).
(A See also: t32-133, Chapter 8
Preset Value: 30

Tune Frequency detection bandwidth (Range: 0-400 Hz)
Used when t32 or t33 are set to 0-4, can not be set higher than P36

'- -' ) (Frequency High Limit).
’- .” See also: t32-133, Chapter 8

Preset Value: 10
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7.4 Terminal Group Continued
Parameter # Access | Parameter Name, Value Range, Description and Preset Value

Tune Digital Output (MO) (Range:
0 = FDTA1

1 = FDT-2

2 = FDT-3

3 = FDT-4

4 = FDT-5

5 = Overload (OLt)

6 = Inverter Overload (LolT)
7 = Motor Stall STALL

8 = Over voltage trip (OV)

- - 9 = Low voltage trip (LV)
'- .’ -’ 10 = Inverter overheat (OH)
L f ’. 11 = Command Loss

12 = During run

13 = During stop

14 = During constant run

15 = During speed searching

16 = Wait time for run signal input

17 = Fault Output

18 = Cooling Fan Trip Alarm)

Sets the on/off point for the Digital output.
See Also: t34, F54-F55, F59-F60, Chapter 8
Preset Value: 12

Tune Relay Output ( 3A - 3C) (Range:
0 = FDT-1

1 = FDT-2

2 = FDT-3

3 = FDT-4

4 = FDT-5

5 = Overload (OLt)

6 = Inverter Overload (LolT)
7 = Motor Stall STALL

8 = Over voltage trip (OV)

- - 9 = Low voltage trip (LV)
'- .’ .’ 10 = Inverter overheat (OH)
Lol 11 = Command Loss

12 = During run

13 = During stop

14 = During constant run

15 = During speed searching

16 = Wait time for run signal input

17 = Fault Output

18 = Cooling Fan Trip Alarm)

Sets the on/off point for the Relay outputs.
See Also: t34, F54-F55, F59-F60, Chapter 8
Preset Value: 17
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7.4 Terminal Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- Tune Fault Relay Output (Range: 0-7)
) i Outputs a fault code when t33 - Relay Output is set to 17: Fault Output.
,: :' 1 See Also: 133, Chapter 8
Preset Value: 2
Tune Criteria for Analog Input Signal Loss (Range:

0 = Disabled. (Does not check the analog input signal loss)

1 = Activated when less than half the value set in t36, t41, t46.

2 = Activated when less than the value set in 136, t41, t46) Selects the
drive mode when frequency reference set by the Analog (V1, I) input
terminal or communication option is lost.

Preset Value: 0

Example 1) The inverter determines the freq reference is lost when P40 -

Freq set method is set to 3 (Analog V1 input),
) -, > t16 to 1 and analog input signal is less than half the value set in 36.
’- -' -' Example 2)The inverter determines the freq reference is lost when P40 -
- ol - Freq set method is set to 6 (V1+I), t16 to 2 and V1 input signal is either
less than the value set in 136 or | input value is less than the t46 value.
Example diagram when 135 is set to 2, 162 to 2, 163 to 5.0 sec and t32 to 11:
Set Frequency
—» 5sec €4—
Frequency
MO |
Run Command | |
- Tune Analog Input 0 to -10V (NV) Min voltage (Range: 0 to -10V)
) 1) Sets the minimum voltage of the NV (-10 to 0V) input.
ot See Also: P40, 137
- Preset Value: 0
Tune Frequency corresponding to t36 (Range: 0 - 400 Hz)
- - Sets the inverter output minimum frequency at minimum voltage of the
'- -’ { NV input.
Lal ! See Also: 137
Preset Value: 0
- - Tune Analog Input 0 to -10V (NV) Max voltage (Range: 0to 10V)
L1l Sets the maximum voltage of the NV input.
’: T See Also: P40, 139

Preset Value: 10
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7.4 Terminal Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Frequency corresponding to t38 (Range: 0 - 400 Hz)
- - Sets the inverter output maximum frequency at maximum voltage of the
'- -’ '-’ NV input.
Lt See Also: t38
Preset Value: 60
Tune Analog Input 0 - 10V (V1) Filter time constant (Range: 0 - 9999)
- Adjusts the responsiveness of the Analog (V1) input (0 to 10V) to filter
'-‘_’ i) noise.
Lot See Also: P40, 141-43
Preset Value: 10
Tune Analog Input 0 - 10V (V1) Min voltage (Range: 0 - 10V)
L Ln Sets the minimum voltage of the Analog Input (V1) input.
’_ 1) See Also: 140, t42
Preset Value: 0
Tune Frequency corresponding to t41 (Range: 0 - 400 Hz)
Ty Sets the inverter output minimum frequency at minimum voltage of the
Loyt V1 input.
Lo See Also: t41
Preset Value: 0
- Tune Analog Input 0-10V (V1) Max voltage (Range: 0 - 10V)
Lol Sets the maximum voltage of the V1 input.
P ] See Also: 44
Preset Value: 10
Tune Frequency corresponding to t43 (Range: 0-400 Hz)
Sets the inverter output maximum frequency at maximum voltage of the
Loris V1 input.
Lt SeeAlso: 143
Preset Value: 60
Tune Analog Input 0-20mA (1) Filter time constant (Range: 1-9999)
- Adjusts the responsiveness of the Analog (I) input (0-20mA) to filter
'-'-' '- noise.
Lot SeeAlso: P40, 14649
Preset Value: 10
- Tune Analog Input 0-20mA (I) Min Current (Range: 0-20mA)
) () Sets the minimum current of the Analog 0-20mA (1) Input.
,_- ] ':' See Also: 145, 147
Preset Value: 4
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7.4 Terminal Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Frequency corresponding to t46 (Range: 0-400 Hz)
- Sets the inverter output minimum frequency at minimum current of the |
,-'-’ { input.
Lt See Also: 146
Preset Value: 0
- Tune Analog Input 0-20mA (I) Max Current (Range: 0-20mA)
IR K] Sets the maximum current of the Analog 0-20mA (I) Input.
ot See Also: 147
= Preset Value: 20
Tune Frequency corresponding to t47 (Range: 0-400 Hz)
- Sets the inverter output maximum frequency at maximum current of the |
’-'-’ ‘.’ input.
Lol See Also: 148
Preset Value: 60
- Tune Digital Output (MO) On Delay (Range: 0 to 3,600 Seconds)
) T Sets the on delay timer for the digital output.
' X See Also:  t32:and t33
=== Preset Value: 0
- Tune Relay Output (3A - 3C) On Delay (Range: 0 to 3,600 Seconds)
) V) Sets the on delay timer for the relay output.
Il ] See Also:  t32and t33
- Preset Value: 0
- - Tune Digital Output (MO) Off Delay (Range: 0 to 3,600 Seconds)
) ) ] Sets the off delay timer for the digital output.
N See Also: 147
= Preset Value: 20
- - Tune Relay Output (3A - 3C) Off Delay (Range: 0 to 3,600 Seconds)
) ) ] Sets the off delay timer for the relay output.
P | See Also: t60-161, 164-181

Preset Value: 0
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7.4 Terminal Group Continued

Figure 7-10 Digital and Relay On/Off Delay

A timer function has been implemented by adding four new software parameters. Two are for the On Delay
and two for the Off Delay timer to the digital outputs of the VS1MD drive. Setting a value of greater than
zero will begin the On, Off or both timers when the condition set in t32 and t33 for the digital outputs is met.
In the case of the On delay timer, the actual output will not change state until the time value set in t50 to t51
is met. The Condition set in t32 to t33 must be active when the timer is reached for the output state to
change. In the case of the Off delay timer, once the output state is on, it will delay turning off after the Off
delay value is reached on 152 to t53. When the Off delay time is reached, the condition set in t32 to t33 must

still be off.
Digital Output or Relay State
Output
On Delay On Delay |
Time Time
Digital Output or Relay State | | ]
|
Output |
| Off Delay Off Delay |
Time Time
Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Keypad Error Output (Range:
0= Not used
1= Signal output to MO
2= Signal output to 3A, 3B contacts
3= Signal output to MO, 3A, 3B)
Selects the Digital and/or Relay output when a keypad-inverter
- - communication fails.
:- '-' " Preset Value: 0
- Relay Output Bit 2 | Digital Output Bit 0 When communication error occurs
0 - for a certain time, will be displayed
1. p and the error signal can be sent to
the Digital (MO) or Relay output.
2 -
Tune Communication protocol select (Range:
- - 0= Modbus RTU
) 01 1= Cl485)
" " " Sets the protocol for the serial communication network.
- e = See Also: t60-t61, t64-181
Preset Value: 0
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Parameter #

Access

Terminal Group Continued

Parameter Name, Value Range, Description and Preset Value

LTIt
U RN

Tune

Inverter Number (Range: 1-250)
Sets the protocol for the serial communication network.

See Also: t60-t61, t64-t81
Preset Value: 1

Tune

Baud Rate (Range:

0=1200 [bps]

1=2400 [bps]

2=4800 [bps]

3=9600 [bps]

4=19200 [bps])

Selects the Baud Rate of RS485 Communication.
See Also: t59-160, t64-t81
Preset Value: 3

Tune

Frequency Loss Mode (Range:
0=Continue operation at last Speed Command
1= Coast to Stop.
2= Decelerate to stop.)
When the frequency reference is from the Analog Input or RS485 Port,
this parameters sets the action to take if the speed reference is lost.
See Also: P40, t35, 163
Preset Value: 0

Tune

Frequency Loss Wait Time (Range: 0.1-120 Sec)
This is the time delay before the drive takes action in the event of a
command frequency loss. If there is no Speed Command input during
the time set in this parameter, the drive starts to operate in the mode
selected in t62.

See Also: P40, t35, t62

Preset Value: 1.0

Tune

Communication Time Setting (Range: 2-100 ms)
Frame Communication time.

See Also: t59-161, t65-181

Preset Value: 5

Tune

Parity/Stop Bit Setting (Range:

0=Parity: None, Stop Bit: 1

1=Parity: None, Stop Bit: 2

2=Parity: Even, Stop Bit: 1

3=Parity: Odd, Stop Bit: 1)

When the protocol is set, the communication format can be set.
See Also: t59-t61, t64, t66-t81

Preset Value: 0

Tune

Read address register 1 (Range: 0-42239)
Allows up to 8 discontinuous addresses to be read with one read
command.

Preset Value: 5
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7.4 Terminal Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- - Tune Read address register 2 (Range: 0-42239)
| ) Allows up to 8 discontinuous addresses to be read with one read
' N command.
== Preset Value: 6
- - Tune Read address register 3 (Range: 0-42239)
) V0 Allows up to 8 discontinuous addresses to be read with one read
0t command.
=== Preset Value: 7
- - Tune Read address register 4 (Range: 0-42239)
I Allows up to 8 discontinuous addresses to be read with one read
,' ,‘, 1 command.
- Preset Value: 8
- Tune Read address register 5 (Range: 0-42239)
b I Allows up to 8 discontinuous addresses to be read with one read
oL command.
= = Preset Value: 9
- Tune Read address register 6 (Range: 0-42239)
] 1) Allows up to 8 discontinuous addresses to be read with one read
> Y] command.
- Preset Value: 10
- - Tune Read address register 7 (Range: 0-42239)
) 1 Allows up to 8 discontinuous addresses to be read with one read
,' ] ,‘ command.
- - Preset Value: 11
- - Tune Read address register 8 (Range: 0-42239)
) 11 Allows up to 8 discontinuous addresses to be read with one read
,‘ ( ', command.
- “ Preset Value: 12
- Tune Write address register 1 (Range: 0-42239)
) 1) Allows up to 8 discontinuous addresses to be written with one write
,’ (1 command.
- Preset Value: 5
- - Tune Write address register 2 (Range: 0-42239)
1) Allows up to 8 discontinuous addresses to be written with one write
o0 command.
= = Preset Value: 6
- Tune Write address register 3 (Range: 0-42239)
) 1) Allows up to 8 discontinuous addresses to be written with one write
o0t command.

Preset Value: 7
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7.4 Terminal Group Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- - Tune Write address register 4 (Range: 0-42239)
) 11 Allows up to 8 discontinuous addresses to be written with one write
,‘ ] command.
- Preset Value: 8
- - Tune Write address register 5 (Range: 0-42239)
) 1)t Allows up to 8 discontinuous addresses to be written with one write
,' ( ,’, command.
- - Preset Value: 5
- - Tune Write address register 6 (Range: 0-42239)
) It Allows up to 8 discontinuous addresses to be written with one write
[ ] command.
- - Preset Value: 6
- - Tune Write address register 7 (Range: 0-42239)
) 11 Allows up to 8 discontinuous addresses to be written with one write
)>© ,', ) command.
=== Preset Value: 7
- Tune Write address register 8 (Range: 0-42239)
ows up to 8 discontinuous addresses to be written with one write
) 1) Al to 8 disconti dd to be written with it
,' ", ) command.

Preset Value: 8
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Parameter # Access | Parameter Name, Value Range, Description and Preset Value
- - Tune Jump Code (Range: 0-64)
)- (M) Sets the parameter number to jump directly to. Jump must be within the
)’ group.
= Preset Value: 0
Tune Forward/Reverse Disable (Range:
0 = Forward and Reverse run enable
1 = Forward run disable
2 = Reverse run disable)
7 Enables/disables the function that allows the direction of the motor
"’ rotation to be changed. The forward or reverse command may come
from a digital command, the keypad or serial command. All forward or
reverse inputs will be ignored if the corresponding directional control is
disabled in F1.
Preset Value: 0
R/W Accel Pattern (Range:
O=Linear
1=S-Curve)
Sets the acceleration pattern. Accel
See Also: H17, H18, t1-t8
[} Preset Value: 0
A Vs To adjust the slope of the
Operating | 7 S-Curve see H17 and H18.
Frequency |~/
Command =
Accel Decel
<> <+—>
R/W Decel Pattern (Range:
O=Linear
1=S-Curve) )
Sets the deceleration pattern.
See Also: H17, H18, t1-t8
T Preset Value: 0
) e To adjust the slope of the
Operating )\ S-Curve see H17 and H18.
Frequency |~
Command s
Accel Decel
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Parameter # Access | Parameter Name, Value Range, Description and Preset Value
RW DC Brake start frequency (Range: 0.1-60 Hz)
Sets the DC brake start frequency, it can not be set to less than
P35 - Frequency low limit. Setting this value too high may cause an
over current trip. Trips can be prevented by adjusting F9 - DC Brake
wait time. F9 Fii
See Also: H17, H18, t1-18 OO
,: '-, Preset Value:  5.00 Freq. F8 \
Vol
Voltage \ -_—
Run
command |
R/W DC Brake wait time (Range: 0-60 Sec)
The drive will hold for the time set in F9 after F8 - DC Brake start
frequency is reached before it applies the voltage level set in F10 - DC
- Brake Voltage.
‘_ ,.’ Use DC Brake wait time when the load inertia is large to prevent
) nuisance trips or damage to the motor.
Note: Only viewable when P39 - Stop mode select is set to DC Brake.
See Also: P35, P39, F8-F11
Preset Value: 0.1
R/W DC Brake Voltage (Range: 0-200%)
= (" Sets the DC Brake Voltage as a percent of P32 - Motor Rated Current.
'- 1t Note: Only viewable when P39 - Stop mode select is set to DC Brake.
)l SeeAlso:  P32,P35, P39, F8-F11
Preset Value: 50
R/W DC Brake Time (Range: 0-60 Sec)
Sets the time for F10 - DC Brake Voltage to be applied to the motor after
F9 - DC Brake wait time.
) Setting F10 or F11 to zero will disable the DC Brake function. In case of
>0 DC Brake at high load inertia and frequency, change the DC brake
controller gain according to H37 set value.
Note: Only viewable when P39 - Stop mode select is set to DC Brake.
Preset Value: 1.0
R/W DC Brake start voltage (Range: 0-200%)
-, - Sets the amount of DC voltage before a motor starts to run. It is set as
'. { .’ percentage of P33 - Motor rated current.
)L SeeAlso:  F12, t1-i8

Preset Value: 50
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Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

RIW

DC Brake start time (Range: 0-60 Sec)
DC voltage is applied to the motor for DC Brake start time before
motor accelerates.

See Also: F12, t1-t8
Preset Value: 0

Setting F12 or F13 to 0 will disable the Starting DC brake. After F13 - DC
Brake start time, the frequency is increased. If a digital input (t1-t8) is set
for 11 - DC brake during start, the voltage is not released until the input is
opened. The drive will accelerate with dc voltage applied until the input is
open.

Frequency

F13,,t

Voltage ¢F1 2

?

Run Command | |

RW

Time for magnetizing a motor (Range: 0-60 Sec)
This parameter accelerates the motor after pre-exciting the motor for the
set time.
The amount of the pre-exciting current is set in H34 - Motor no load
current.

See Also: P30, P32, H32, H34, H40, H42, H44

Preset Value: 0.1

Tune

Jog Frequency (Range: 0-400 Hz)
Sets the Jog Frequency, cannot be set greater than P36 - Frequency
High Limit.
Jog is only available in 2-Wire control mode.

See Also: P36, t1-t8

Preset Value:  10.00
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7.5 Function Group 1 Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Torque Boost select (Range:
0=Manual Torque Boost
1=Auto Torque Boost) If F27 = 0, set manual torque boost values in F28 and
F29. If F27 = 1 (Auto toque boost), the inverter automatically calculates
torque boost values using motor parameters and outputs the
corresponding voltage. Before enabling Auto torque boost, H34 - No
load current and H42- Stator resistance must be set properly.
- - - See Also: F28-F29, H34, H41-42
o1 Preset Value: 0 Voltage
[ ) 100%
/—\No torque boost
\\Time
FX | —
RX  ——
R/W Torque boost in forward direction (Range: 0-15%)
- - This parameter sets the amount of torque boost applied to a motor
| AN ] during forward run.
" ,‘ ,‘, It is set as a percent of maximum output voltage.
- = See Also: F27-F29
Preset Value: 2
R/W Torque boost in reverse direction (Range: 0-15%)
- o This parameter sets the amount of torque boost applied to a motor
>t during reverse run.
" ) ', It is set as a percent of maximum output voltage.

See Also: F27-F29
Preset Value: 2
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Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune VIF Pattern (Range:
O=Linear
1=Square
2=User V/F ) Selects a pattern for the drive.
See Also: P34, P35, F31-F38, H40
Preset Value: 0
0 = Linear volts per hertz ratio from P35 - Frequency low limit to
P34 -Base frequency. Base freq.
Freq. Start freq.
Inverter rated
voltage /
Voltage |
Run command | |
x| A .
) ( ') 1 = Squared volts per heriz ratio. Applications are fans, pumps or variable torque.
- = Voltage
100%
Freq.
Base freq.
2 = User V/F is a custom volts per hertz pattern established using parameters
F31-F38.
Voltage
100%
F38
F36
F34
F32|
: Fre
Startfreq. F31 F33F35 F37 Base
freq.
R/W User VIF frequency 1 (Range: 0 - 400 Hz)
- - When F30 = 2, selects the frequency for each point in a custom volts per
'. -’ ) hertz pattern.
p
[ SeeAlso: P34, P35, F31-F38, H40
Preset Value: 15
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Parameter Name, Value Range, Description and Preset Value

1.5
Parameter # Access
RW User V/F voltage 1 (Range: 0-100%)
- - - When F30 = 2, selects the voltage for each point in a custom volts per
'. -' .’ hertz pattern.
) L See Also: P34, P35, F31-F38, H40
Preset Value: 25
R/W User V/F frequency 2 (Range: 0 - 400 Hz
- - - When F30 = 2, selects the frequency for each point in a custom volts per
'. -’ -’ hertz pattern.
)l SeeAlso: P34, P35, F31-F38, H40
Preset Value: 30
R/W User V/F voltage 2 (Range: 0-100%)
- - When F30 = 2, selects the voltage for each point in a custom volts per
'. -' ,.’ hertz pattern.
) SeeAlso: P34, P35, F31-F38, H40
Preset Value: 50
R/W User V/F frequency 3 (Range: 0 - 400 Hz)
- - - When F30 = 2, selects the frequency for each point in a custom volts per
'_ -’ '- hertz pattern.
) ool SeeAlso: P34, P35, F31-F38, H40
Preset Value: 45
R/W User V/F voltage 3 (Range: 0-100%
- - When F30 = 2, selects the voltage for each point in a custom volts per
,. -’ '- hertz pattern.
VoLl See Also: P34, P35, F31-F38, H40
Preset Value: 75
R/W User V/F frequency 4 (Range: 0 - 400 Hz
- - -’ When F30 = 2, selects the frequency for each point in a custom volts per
'. .’ hertz pattern.
[ | SeeAlso: P34, P35, F31-F38, H40
Preset Value: 60
R/W User V/F voltage 4 (Range: 0-100%)
- - When F30 = 2, selects the voltage for each point in a custom volts per
‘. -’ ,.' hertz pattern.
)Ll SeeAlso: P34, P35, F31-F38, H40
Preset Value: 100
R/W Output voltage adjustment (Range: 40-110%)
This parameter adjusts the amount of output voltage, set as a
percentage of input voltage. Use when the motor voltage is less than the
- - - input voltage.
LIt See Also: 1000/:/ flage 100% setting
) Preset Value: 100 70% 70% setting
Freq
Base freq.
MN760
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7.5 Function Group 1 Continued

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

Tune

Energy Savings Level (Range: 0-30%)
Adjusts the output voltage according to load status.
It is set as a percent of the maximum output voltage.
When used on pump and fan applications, it can dramatically
reduce energy consumption by decreasing the output voltage

with light loads.
(:WL—

Preset Value: 0

F40
Output Voltage

(
-
-

T

‘~
I
-
Nod
-

Tune

Electronic thermal select (Range: 0-1)
Setting this parameter to a 1 enables the electronic thermal overload.
It activates when the motor is overheated if current is greater than the
value set in F51 (time-inverse), and the drive output is turned off for the
preset time.

Note: Only viewable when F50 = 1 (Electronic Thermal Overload).

See Also: F51, F52, F53

Preset Value: 0

o)
[ ) ]

Tune

Electronic thermal level for 1 minute (Range: 50-200%)
Sets the maximum current capable of flowing to the motor continuously
for 1 minute. The set value is a percentage of P32 - Motor Rated
Current. It can not be set lower than F52 - Electronic thermal level for
continuous.

See Also: F50, F52, F53

Preset Value: 150

cCJ

[

Tune

Electronic thermal level for continuous (Range: 50-15%)
This parameter sets the amount of current to keep the motor running
continuously.
It cannot be set to exceed F51 - Electronic thermal level for 1 minute.
See Also: F50, F52, F53
Preset Value:

MN760
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Parameter #

Access

Function Group 1 Continued

Parameter Name, Value Range, Description and Preset Value

|

)l

Tune

Motor cooling method (Range:

0 = Standard Motor

1 = Variable Speed Motor) For a Standard Motor, cooling effects decrease
when a motor is run at low speed. A Variable Speed motor is a special
motor that uses a separately powered cooling fan to maximize cooling
effect even at low speed.

Preset Value: 0  Current for continuous [ %]
100 F53 = 1

9% F53 -2

65

Freq [ HZ
20 60

Current [ %]

F51

F52

60 ETH trip time sec

)
o

‘~

Tune

Overload Warning Level (Range: 30-150%)
Sets the amount of current to issue an alarm signal at a relay or digital
output terminal (see parameters t32 and t33). The value is set as a
percentage of P32 - Motor Rated Current.
Select an output terminal for this function between MO (Digital Output)
and 3A-C (Relay Output).
If selecting MO as the output terminal, set t32 = 5 (Overload: OL).

See Also: P32, 132, 133, F55

Preset Value: 150

CCC
[ O

Tune

Overload warning time (Range: 0-30Sec)
This parameter issues an alarm signal when the current
greater than F54 -Overload warning level flows to the motor
for F55 - Overload warning time. t = Overload Warning Time
See also: P32, 132,133, F54 t t
Preset Value: 0

F54
m

Digital Output [ ]
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Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Overload trip enable (Range: 0-1)
- - When set to a 1 = enabled, this parameter turns off the inverter output
I when the motor is overloaded. Overload level and time are set in F57
,‘ ', ’-l and F58 respectively.
- - See Also: F57, F58
Preset Value: 1
- - -, Tune Overload trip level (Range: 30-200%)
g | Sets the amount of overload current before the drive trips. The value is a
,‘ " [] percentage of P32 - Motor rated current.
“ Preset Value: 180
Tune Overload trip time (Range: 0-60Sec)
- o The inverter output is turned off if the current level set in F57 is
'. '. ’.’ exceeded for the time set in F58 - Overload trip time.
[ X} See Also: F56, F57
Preset Value: 60
- - RIW Stall Prevention select (Range: 0-7)
] See Table 7-11
(] SeeAlso: 132,133, F60
Preset Value: 0
During: Function Description:
Acceleration Deceleration starts when current exceeds the value set in F60.
Constant run Deceleration starts when current exceeds the value set in F6.
Deceleration Deceleration stops when inverter DC link voltage rises above a certain voltage level.
t32 and 133: The drive output is active (either the MO or relay output (3A-C) terminals when set = 7
Motor Stall. Motor stall status can be monitored even if F59 is not active
Example: F59 = 3; stall prevention active during acceleration and constant run.
When stall prevention is executed during acceleration or deceleration,
accel/decel times may take longer than the user-setting time to prevent a stall condition.
When stall prevention is activated during constant run, t1, {2 executed in accordance with
the value set in P41 - Accel Time and P42 - Decel Time.
Figure 7-11
During | During | During — —
Decel Run Accel DC Voltage
Bit2 Bit1 Bit0
Frequenc
0 - - quency
1 - v Digital or Relay Output
During Deceleration
2 v -
3 I I
- - \/_
4 - Frequency SS
5 P _ L —
Digital or
6 v - - Relay Output | SS |
7 ) [ [ During Acceleration During Constant Run
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Parameter # Access | Parameter Name, Value Range, Description and Preset Value
R/W Stall prevention level (Range: 30-200%)
This parameter sets the amount of current to activate stall prevention
I K] during acceleration, constant run or deceleration. The value set is a
" "' X percentage of P32 - Motor Rated Current.
- See Also: P32, F59
Preset Value: 150
R/W Save Up/down frequency (Range: 0-1)
This parameter decides whether to save the specified frequency during
[l | up/down operation.
,‘ "' ', When 1 is selected, the up/down frequency is saved in F64.
- - See Also: t1-18,F64
Preset Value: 0
RO Saved up/down frequency (Range: N/A)
Stores the up/down frequency if F63 = 1 before the drive stops or
T decelerates.
" ,‘, <1 Notes: F64 viewable when F63 = 1 (Save up/down frequency)
- See also: t1-18, F63
Preset Value:  0.00
- R/W Start Frequency (Range: 0.10 to 10.00 Hz)
I ) The drive starts to output its voltage at this frequency. It is the low
,‘ ,:, :, frequency limit.

Preset Value: 0.5
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7.6 Function Group 2

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

LI
NI.I

Tune

Jump Code (Range: 0 - 95)
Sets the parameter number to jump directly to. Jump must be within the
group.

Preset Value: 0

RO

Last Fault 1 (Range: N/A)
Stores information on the types of faults, the frequency, the current and
the Accel/Decel condition at the time of fault.
The latest fault is automatically stored in the H1 - Fault History 1. Up to
the last five faults can be stored. When a fault occurs during operation, it
can be monitored in the d - display parameters under nOn.

See also: H6, Chapter 9

Preset Value: 0

o
[

-
<l

RO

Last Fault 2 (Range: N/A)
Stores information on the types of faults, the frequency, the current and
the Accel/Decel condition at the time of fault.
The latest fault is automatically stored in the H1 - Fault History 1. Up to
the last five faults can be stored. When a fault occurs during operation, it
can be monitored in the d - display parameters under nOn.

See also: H6

Preset Value: 0

'~
=
1

)

RO

Last Fault 3 (Range: N/A)
Stores information on the types of faults, the frequency, the current and
the Accel/Decel condition at the time of fault.
The latest fault is automatically stored in the H1 - Fault History 1. Up to
the last five faults can be stored. When a fault occurs during operation, it
can be monitored in the d - display parameters under nOn.

See also: H6

Preset Value: 0

RO

Last Fault 4 (Range: N/A)
Stores information on the types of faults, the frequency, the current and
the Accel/Decel condition at the time of fault.
The latest fault is automatically stored in the H1 - Fault History 1. Up to
the last five faults can be stored. When a fault occurs during operation, it
can be monitored in the d - display parameters under nOn.

See also: H6

Preset Value: 0

g
-

(
-y
0™

-
-

RO

Last Fault 5 (Range: N/A)
Stores information on the types of faults, the frequency, the current and
the Accel/Decel condition at the time of fault.
The latest fault is automatically stored in the H1 - Fault History 1. Up to
the last five faults can be stored. When a fault occurs during operation, it
can be monitored in the d - display parameters under nOn.

See also: H6

Preset Value: 0
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Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

-
(

Ll

)i

Nt
O

Tune

Reset Fault History (Range: 0-1)

Clears the fault history saved in H1 to H5.
See also: H1-H5
Preset Value: 0

RIW

Dwell Frequency (Range: 0.1-400 Hz)
When run command is issued, the motor will accelerate after the Dwell
Frequency is applied for the Dwell Time - H8. Dwell frequency can be
set within Frequency High and Low Limits (P35 and P36). Dwell
frequency is used to output torque in an intended direction. It is useful in
hoisting applications to apply torque before releasing a mechanical
brake. Rated slip frequency is calculated by the following formula:

L

fs= Rated slip frequency
f,= Rated frequency
P=Number of motor poles

See also: P35, P36, H8
Preset Value:  5.00

Dwell freq.

Start freq. Dwell time
Frequency

Run command | 1

‘-
-
‘-
|

RIW

Dwell Time (Range: 0-10 Sec)
Sets the time for dwell operation.

See also: H7

See also: H11-H16

Preset Value: 0.0

RW

Skip Frequency Enable (Range: 0-1)
Set this parameter = 1 to enable the skip frequency settings configured
in H11 thru H16. When it is desirable to avoid resonance attributable to
the natural frequency of a mechanical system, these parameters allow
resonant frequencies to be skipped. Three different areas of Skip
frequency High/Low limit can be set. During acceleration or deceleration
however, the run frequency within the set area is valid.

Preset Value: 0

RW

Skip Frequency Low Limit 1 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 10
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Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

o

L

Ll

)
ro

RIW

Skip Frequency High Limit 1 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 15

- -
Q-
- -—
LU

RIW

Skip Frequency Low Limit 2 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 20

-
-

-
-
-
‘-
-'em

RIW

Skip Frequency High Limit 2 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 25

-
e
-y,
L

RIW

Skip Frequency Low Limit 3 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 30

™1

N
Dnl

RIW

Skip Frequency High Limit 3 (Range: 0.1-400 Hz)
Run frequency cannot be set within the range of H11 thru H16. The
frequency values of the low numbered parameters cannot be set above
those of the high numbered ones. Settable within the range of
Frequency High and Low Limits (P35 and P36).Sets the lower limit of
frequency range 1 to skip.

See Also: H10, Figure 7-12

Preset Value: 35
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7.6 Function Group 2 Continued
(H16 Description Continued)
Figure 7-12
Case 1: If frequency set value (Analog setting by voltage, current, RS485 or keypad) is within the range of
skip frequency, it maintains the low limit value. If the set value is outside the range, it increases the
frequency up to the set value.
Case 2: In the case of a decreasing frequency setting, if the frequency set value (Analog setting by voltage,
current, RS485 or keypad) is within the range of skip frequency, it maintains skip frequency high value. If the
setting is outside the range, it decreases frequency to the set value.

Freq.
‘. — Freq. Up setting H}E
) — i H14
H Freq. Down Setting Hi3
Hi2l (.
H11 S 10V, V1(Voltage input)
0 oomA | (Currentinput)
Run command |
Parameter # Access | Parameter Name, Value Range, Description and Preset Value
R/W S-Curve Accel/Decel Start Side (Range: 0.1-100%)

[ See Figure 7-13.
( Preset Value: 40

) ()

()]

, ) R/W S-Curve Accel/Decel End Side (Range: 0.1-100%)
- See Figure 7-13.

()] ’. Preset Value: 40

-
(|

)
)’
)
"

-

Figure 7-13
Set the speed reference value to form a curve at thg start and end cycle of the acceleration and
deceleration curves. If it is set higher, linear zone gets smaller. H17 sets the starting and H18 the ending
ratio between S-curve and Linear in '/, of Accel/Decel Ref. Frequency. For smooth Accel/Decel starting,
increase H17 or H18 to extend the S-curve ratio.

Note: Setting Frequency Ref. for Accel/Decel (H70) is set to Max Freq and target freq is set below Max freq.
the shape of the S-curve may be distorted.

H17 | pgqy HI8

Accel time for S-c urve sefting = P41 + P41x —/~ - >

Decel time for S-c urve setting = P42 + P42x % + P42x¥
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7.6 Function Group 2 Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
Tune Phase Loss Protection (Range:
0 = Not Used
1 = Output phase loss protection
2 = Input phase loss protection
3 = Input/output phase loss protection)
Setting H19 to a value other than 0 enables Phase Loss Protection.
- Output Phase Loss: Inverter output is shut off in the event of more than
14) 04 one phase loss among U, V and W.
," ) ’, Input Phase Loss: Inverter output is blocked at the event of more than
- one phase loss among R, Sand T.
If there is no input phase loss, output is shut off when it is time to replace
the DC link capacitor.

Note: Set P32 - Motor Rated Current correctly. If the actual motor rated
current and the value of P32 are different, output phase loss protection
function may not activate correctly.

Preset Value: 0

Tune Power On Start (Range: 0-1)

1 = enables power on start. This parameter is activated when P38 - Drive
Mode is set to 1 or 2 (Run/Stop from Control Terminal). Motor will
accelerate after AC power is applied and a Forward Run (FX) or Reverse
Run (RX) terminal is ON.

See also: P38

- = Preset Value: 0
i
Vo, Input voltage
Frequency
Run - | 1| | | |
gomman H20=0 H20=1
Tune Auto Restart (Range: 0-1)

1 = enables auto restart. This parameter is activated when P38 - Drive
Mode is set to 1 or 2 (Run/Stop by the Control Terminal). Motor will
accelerate after a fault condition is reset. A Forward Run (FX) or Reverse
Run (RX) terminal must be ON to Auto Restart.

X} '“ See also: P38, H26, H27
T Preset Value: 0
ru. Frequency | |
Reset ] [
Run command | il 1 I ]
H21=0 H21=1
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7.6 Function Group 2 Continued

Parameter #

Access

Parameter Name, Value Range, Description and Preset Value

!

(1 1

)
R

RIW

Speed Search Select (Range: 0-15)
This parameter is active to prevent any possible fault when the inverter
outputs its voltage to the running motor.

See also: 132, 133, H23-H27, Chapter 8

Preset Value: 0

-
(]

-

1

“‘
~
-

Tune

Speed Search Current Level (Range: 80-200%)
This parameter limits the amount of current during speed search. The
value is a percentage of P32 - Motor Rated Current.

See also: P32, H22, H24-H27, Chapter 8

Preset Value: 100

-

-—-

S

) ] (
—
.-

N

Tune

Speed Search P Gain (Range: 0-9999)
Sets the Proportional gain used for Speed Search Pl Controller.

See Also: Chapter 8
Preset Value: 100

- -
—
)
[N}
-
(M

Tune

Auto Restart Attempts (Range: 0-9999)
Sets the Integral gain used for Speed Search PI Controller.

See Also: Chapter 8
Preset Value: 100

-y
-

)
[N}
-y
U]

-
g
N
Ou

Tune

Auto Restart Attempts (Range: 0-10)

Sets the number of restart tries after a fault occurs. Auto restart becomes
active after the time is reached in H27 - Auto Restart Time. Auto Restart
is deactivated if the number of faults exceeds the value in H26 - Auto
Restart Attempts. H26 is reset to its programmed value if STOP key or a
control terminal reset is activated. If no trip occurs for 30 seconds after
the auto restart operation, H26 is reset.

It is not possible to restart (auto restart becomes deactivated) if the drive
faults due to a Low Voltage (Lvt), Inverter Overheat (Oht) or a Hardware
Trip (HWh) fault. This parameter sets the number of restart tries after a
fault occurs. Auto restart becomes active after the time is reached in
H27 - Auto Restart Time. Auto Restart is deactivated if the number of
faults exceeds the value in H26 - Auto Restart Attempts.

Preset Value: 0

-
— N
)

[
-l

Tune

Auto Restart Time (Range: 0-60Sec)
Sets the time between auto restart attempts. After the Auto Restart Time,
the motor starts acceleration automatically.

Preset Value: 1.0
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7.6 Function Group 2 Continued

Parameter # Access | Parameter Name, Value Range, Description and Preset Value
R/W Slip Frequency (Range: 0-10Hz) Where:
Sets the motor slip frequency. fs = Rated Slip Frequency
This is a calculated value based on  f, -Rated Frequency
T the following formula: RPM = Motor nameplate RPM
T Preset Value:  1.67 P= Number of Motor Poles
-t Example: f, =60Hz, RPM= 1740,
Poles = 4 RPM x P 1740 x 4
R/W No Load Motor Current (Range: 0.1-20A)
- The current value detected when the motor is rotating at rated speed
V101 (remove any load connected to the motor shaft).
", ', ', For applications where it is difficult to measure the no load current, enter
- a value of 50% of the rated nameplate motor current in this parameter.
Preset Value:  Based on drive rating.
'Y I R/W Motor Efficiency (Range: 50-100%)
O Sets the motor efficiency from the motor nameplate data.
oLl Preset Value: 87
R/W Load Inertia Rate (Range:
0O=Load inertia rate is less than 10 times that of motor inertia
1=Load inertia rate equal to approximately 10 times the motor inertia.
V1711 2=Load inertia rate is more than 10 times that of motor inertia.)
,-’ -, ( Select range according to the connected inertia in relationship to the
- motor inertia.
See also: F8-F11, H40
Preset Value: 0
Tune Carrier Frequency Select (Range: 2-15kHz)
- - This parameter affects the audible sound of the motor, noise emission
16 001 form the inverter, inverter temperature, and leakage current. If the set
’-l ', " value is higher, the inverter sound is more quiet, but the noise from the
- - inverter and leakage current will be increased.
Preset Value: 2
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7.6

Parameter # Access

Function Group 2 Continued

Parameter Name, Value Range, Description and Preset Value

RIW

Control Mode Select (Range:
0=Volts/Frequency Control
1=Slip Compensation Control
2=PID Feedback Control
3=Sensorless Vector Control)
Selects the control mode for the operation of the drive.
See the following description of control method and the
corresponding parameters for adjustment to each.
Preset Value: 0
Volts/Frequency - Basic Operation of the Drive, set standard motor
parameters:
P30 - Motor Hp
P32 - Motor Rated Current
P33 - Motor Poles F30 - V/F Pattern
Slip Compensation- Allows the motor to run at constant speed by
compensating inherent induction motor slip.
Set parameters:
P30 -
P32 -
P33 -
H32 -

Motor Hp

Motor Rated Current

Motor Poles

Rated Slip Freq
H34 - Motor No Load Current
H36 - Motor Efficiency
H37 - Load Inertia

PID Feedback - H50 thru H56 (see chapter 8 for advanced PID features)

Sensorless Vector - Open Loop Speed Regulated drive control.

Set parameters:

P30 -
P32 -
H32 -

Motor Hp

Motor Rated Current
Rated Slip Freq

H34 - Motor No Load Current
H41 - Auto tuning

H42 - Stator resistance

H44 - Leakage inductance
F14 - Time for magnetizing

RIW

Auto-Tuning (Range:0-1)
If this parameter is set to a 1, it automatically measures the values to
assign for parameters H42 - Stator Resistance and H44 - Leakage
Inductance.

See also: H40, H42, H44

Preset Value: 0

RIW

Stator Resistance (Rs) (Range: 0-28 Ohms)
Sets the value of the motor stator resistance.

See also: H40, H41, H44

Preset Value: N/A
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