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Preface

This manual is designed to ensure correct and suitable
application of Varispeed L7-Series Inverters. Read this
manual before attempting to install, operate, maintain,
or inspect an Inverter and keep it in a safe, convenient
location for future reference. Be sure you understand
all precautions and safety information before attempt-
ing application.

General Precautions

The diagrams in this manual may be indicated without covers or safety shields to show details.
Be sure to restore covers or shields before operating the Units and run the Units according to the
instructions described in this manual.

Any illustrations, photographs, or examples used in this manual are provided as examples only
and may not apply to all products to which this manual is applicable.

The products and specifications described in this manual or the content and presentation of the
manual may be changed without notice to improve the product and/or the manual.

When ordering a new copy of the manual due to damage or loss, contact your Yaskawa represen-
tatives or the nearest Yaskawa sales office and provide the manual number shown on the front
cover.

If nameplates become warn or damaged, order new ones from your Yaskawa representatives or
the nearest Yaskawa sales office.
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Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed pre-
cautions provided in this manual can result in serious or possibly even fatal injury or damage to
the products or to related equipment and systems.

Indicates precautions that, if not heeded, could possibly result in loss of life or serious injury.

Indicates precautions that, if not heeded, could result in relatively serious or minor injury, damage
& CAUTION | to the product, or faulty operation.

Failure to heed a precaution classified as a caution can result in serious consequences depending
on the situation.

‘54 Indicates important information that should be memorized.

IMPORTANT
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Safety Precautions

B Confirmations upon Delivery

/\ CAUTION

* Never install an Inverter that is damaged or missing components.
Doing so can result in injury.

B Installation

/\ CAUTION

» Always hold the case when carrying the Inverter.
If the Inverter is held by the front cover, the main body of the Inverter may fall, possibly resulting in injury.

 Attach the Inverter to a metal or other noncombustible material.
Fire can result if the Inverter is attached to a combustible material.

* Install a cooling fan or other cooling device when installing more than one Inverter in the same
enclosure so that the temperature of the air entering the Inverters is below 45°C.
Overheating can result in fires or other accidents.

B Wiring

A\ WARNING

» Always turn OFF the input power supply before wiring terminals.
Otherwise, an electric shock or fire can occur.
» Wiring must be performed by an authorized person qualified in electrical work.
Otherwise, an electric shock or fire can occur.
* Be sure to ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class:
Ground to 10 Q or less)
Otherwise, an electric shock or fire can occur.
« Always check the operation of any emergency stop circuits after they are wired.
Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)
» Never touch the output terminals directly with your hands or allow the output lines to come into con-
tact with the Inverter case. Never short the output circuits.
Otherwise, an electric shock or ground short can occur.

/\ CAUTION

» Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
Inverter.
Injury or fire can occur if the voltage is not correct.
» Do not perform voltage withstand tests on the Inverter.
Otherwise, semiconductor elements and other devices can be damaged.
» Connect braking resistors, Braking Resistor Units, and Braking Units as shown in the 1/0 wiring
examples.
Otherwise, a fire can occur.
Tighten all terminal screws to the specified tightening torque.
Otherwise, a fire may occur.
» Do not connect AC power to output terminals U, V, and W.
The interior parts of the Inverter will be damaged if voltage is applied to the output terminals.
* Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The Inverter can be damaged or internal parts burnt if these devices are connected.




B Setting User Constants

A\ WARNING

* Do not change the factory setting (0) in b1-03 (Run Command source selection).
Doing so can cause the lift to drop.

/\ CAUTION

» Disconnect the load (machine, device) from the motor before performing rotational autotuning.
The motor may turn, possibly resulting in injury or damage to equipment. Also, motor constants cannot be correctly set
with the motor attached to a load.

 Stay clear of the motor during rotational autotuning.
The motor may start operating suddenly when stopped, possibly resulting in injury.

B Trial Operation

A\ WARNING

» Check to be sure that the front cover is attached before turning ON the power supply.
An electric shock may occur.
* Do not come close to the machine when the fault reset function is used. If the alarmed is cleared,
the machine may start moving suddenly.
Also, design the machine so that human safety is ensured even when it is restarted.
Injury may occur.
* Provide a separate emergency stop switch; the Digital Operator STOP Key is valid only when its
function is set.
Injury may occur.
* Reset alarms only after confirming that the RUN signal is OFF.
Injury may occur.

A\ CAUTION

« Don't touch the radiation fins (heatsink), braking resistor, or Braking Resistor Unit. These can
become very hot.
Otherwise, a burn injury may occur.

» Be sure that the motor and machine is within the applicable ranges before starting operation.
Otherwise, an injury may occur.

» Provide a separate holding brake if necessary.
Always construct the external sequence to confirm that the holding brake is activated in the event
of an emergency, a power failure, or an abnormality in the Inverter.
Failure to observe this caution can result in injury.

« If using an Inverter with an lift, take safety measures on the lift to prevent the lift from dropping.
Failure to observe this caution can result in injury.

« Don't check signals while the Inverter is running.
Otherwise, the equipment may be damaged.

« Be careful when changing Inverter settings. The Inverter is factory set to suitable settings.
Otherwise, the equipment may be damaged.




B Maintenance and Inspection

A\ WARNING

* Do not touch the Inverter terminals. Some of the terminals carry high voltages and are extremely
dangerous.
Doing so can result in electric shock.

« Always have the protective cover in place when power is being supplied to the Inverter. When

attaching the cover, always turn OFF power to the Inverter through the MCCB.

Doing so can result in electric shock.

Atfter turning OFF the main circuit power supply, wait until the CHARGE indicator light goes out

before performing maintenance or inspections.

The capacitor will remain charged and is dangerous.

» Maintenance, inspection, and replacement of parts must be performed only by authorized person-
nel.

Remove all metal objects, such as watches and rings, before starting work. Always use grounded tools.
Failure to heed these warning can result in electric shock.

/\ CAUTION

* A CMOS IC is used in the control board. Handle the control board and CMOS IC carefully.
The CMOS IC can be destroyed by static electricity if touched directly.

» Do not change the wiring, or remove connectors or the Digital Operator, during operation.

Doing so can result in personal injury.

B Other

/\\ WARNING

» Do not attempt to modify or alter the Inverter.
Doing so can result in electrical shock or injury.

A\ CAUTION

« Do not subject the Inverter to halogen gases, such as fluorine, chlorine, bromine, and iodine, at any
time even during transportation or installation.
Otherwise, the Inverter can be damaged or interior parts burnt.




Warning Information and Position

There is warning information on the Inverter in the position shown in the following illustration.
Always heed the warnings.

Warning Warning
information information  __|
position position
lllustration shows the CIMR-L7C23P7 lllustration shows the CIMR-L7C2022
Warning Information
AWARN ING
& Risk of electric shock.

*Read manual before installing.
*Wait 5 minutes for capacitor discharge

after disconnecting power supply.

AAVERTISSEMENT

A Risque de décharge électrique.

eLire le manuel avant I' installation.

*Attendre 5 minutes aprés la coupure de
I' allmentation. Pour permettre la
décharge des condensateurs.
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EMC Compatibility

Varispeed L7-Series Inverters satisfy testing for conformance to the EMC Directive under the
conditions described in European Standard EN61800-3.

B Installation Method
In order to ensure that the machinery or installation incorporating the Inverter conforms to the
EMC Directive, perform installation according to the method below.

« Install a line filter that conforms to European Standards on the input side. (Refer to EMC
Line Filters (200 V Class), EMC Line Filters (400 V Class).

» Use a shielded line or metal piping for wiring between the Inverter and Motor. Make the
wiring as short as possible.

PE | L3
J,l_u Ground bonds

L1L2 i
[ (remove any paint)

. /
—
N T
[
Line
Inverter
Filter
Load L2 Vv
PE L113 U WPE
r |
Cable length
as short as possible N
N
Metal plate
Y., Motor cable
screened

Ground bonds
(remove any paint)

Installation Method for Filter and Inverter

Vii




B Line Filters

EMC Line Filters (200 V Class)

Inverter Model Line Filter
. Rated Current Weight Dimensions
Varispeed L7 Model (A) (kg) W x D x H
CIMR-L7C23P7
FS5973-35-07 35 1.4 141 x 46 x 330
CIMR-L7C25P5
CIMR-L7C27P5
FS5973-60-07 60 3.0 206 x 60 x 355
CIMR-L7C2011
CIMR-L7C2015
FS5973-100-07 100 49 236 x 80 x 408
CIMR-L7C2018
CIMR-L7C2022
FS5973-130-35 130 4.3 90 x 180 x 366
CIMR-L7C2030
CIMR-L7C2037 FS5973-160-40 160 6.0 120 x 170 x 451
CIMR-L7C2045
FS5973-240-37 240 11.0 130 x 240 x 610
CIMR-L7C2055
Maximum Voltage : 3-phase 240 VAC
Ambient Temperature : 45°C max.
EMC Line Filters (400 V Class)
Inverter Model Line Filter
. Rated Current | Weight Dimensions
Varispeed L7 Model A) (kg) W x D x H
CIMR-L7C43P7 FS5972-10-07 10 1.1 141 x 46 x 330
CIMR-L7C44P0
FS5972-18-07 18 1.3 141 x 46 x 330
CIMR-L7C45P5
CIMR-L7C47P5 FS5972-21-07 21 1.8 206 x 50 x 355
CIMR-L7C4011 FS5972-35-07 35 2.1 206 x 50 x 355
CIMR-L7C4015
FS5972-60-07 60 4.0 236 x 65 x 408
CIMR-L7C4018
CIMR-L7C4022
FS5972-70-52 70 3.4 80 x 185 x 329
CIMR-L7C4030
CIMR-L7C4037
FS5972-100-35 100 4.5 90 x 150 x 326
CIMR-L7C4045
CIMR-L7C4055 FS5972-130-35 130 4.7 90 x 180 x 366

Maximum Voltage

Ambient Temperature

: 3-phase 480 VAC

: 45°C max.

2. Permissible emission of power drive systems for commercial and light environment (EN61800-3, A11)
(general availability, 1st environment)

A4
‘p - 1. Max. motor cable length: 10 m Class A
®

IMPORTANT]
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Registered Trademarks

The following registered trademarks are used in this manual.

¢ DeviceNet is a registered trademark of the ODVA (Open DeviceNet Vendors Association,
Inc.).

* InterBus is a registered trademark of Phoenix Contact Co.

* Profibus is a registered trademark of Siemens AG.
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Handling Inverters

This chapter describes the checks required upon receiving or installing an Inverter.
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arispeed L7 Introduction

@ Varispeed L7 Models

The Varispeed L7 Series includes Inverters in two voltage classes: 200 V and 400 V. The maximum motor
capacities vary from 3.7 to 55 kW (23 models).

Table 1.1 Varispeed L7 Models

Specifications
Maximum Varispeed L7 (Always specify through the protective structure when
Voltage Motor ordering.)
Class Capacity Outpu"t Basic Model Open Chassis (IEC IP00) Enclosed Wall-mounted
KW | Capacity Number CIMR-L7COOOOOO (NEMA 1)

kVA CIMR-LyCOOOOOO

3.7 7 CIMR-L7C23P7 23p700 23p710

5.5 10 CIMR-L7C25P5 25ps500 25p510

7.5 14 CIMR-L7C27P5 27ps500 27p510

11 20 CIMR-L7C2011 201100 201110

15 27 CIMR-L7C2015 201500 201510

200 V Class 18.5 33 CIMR-L7C2018 201800 201810

22 40 CIMR-L7C2022 202200 202210

30 54 CIMR-L7C2030 203000 203010

37 67 CIMR-L7C2037 203700 203710

45 76 CIMR-L7C2045 204500 204510

55 93 CIMR-L7C2055 205500 205510

3.7 7 CIMR-L7C43P7 43p700 43p7100

4.0 9 CIMR-L7C44P0 44po00 44r010

5.5 12 CIMR-L7C45P5 45P500 45P510

7.5 15 CIMR-L7C47P5 47pP500 47p510

11 22 CIMR-L7C4011 401100 401110

15 28 CIMR-L7C4015 401500 401510

400 V Class

18.5 34 CIMR-L7C4018 401800 401810

22 40 CIMR-L7C4022 402200 402210

30 54 CIMR-L7C4030 403000 403010

37 67 CIMR-L7C4037 403700 403710

45 80 CIMR-L7C4045 404500 404510

55 106 CIMR-L7C4055 405500 405510




Confirmations upon Delivery .

Confirmations upon Delivery

& Checks

Check the following items as soon as the Inverter is delivered.

Table 1.2 Checks

Item

Method

delivered?

Has the correct model of Inverter been

Check the model number on the nameplate on the side of the Inverter.

Is the Inverter damaged in any way?

other damage resulting from shipping.

Inspect the entire exterior of the Inverter to see if there are any scratches or

loose?

Are any screws or other components

Use a screwdriver or other tools to check for tightness.

If you find any irregularities in the above items, contact the agency from which you purchased the Inverter or 1
your Yaskawa representative immediately.

4 Nameplate Information

There is a nameplate attached to the side of each Inverter. The nameplate shows the model number, specifica-
tions, lot number, serial number, and other information on the Inverter.

B Example Nameplate

The following nameplate is an example for a standard Inverter: 3-phase, 400 VAC,
3.7 kW, IEC 1P20 NEMA1(Typel) standards.

Inverter model —»
Input specification —»

Output specification —»
Lot number —»
Serial number —»

UL file number —»

(MODEL CIMR-L7C43P7 SPEC: 43P71A
INPUT  AC3PH 380-480V 50/60Hz 10.2A

OUTPUT AC3PH 0-480V 0-120Hz 8.5A 3min. 50%ED 8.5kVA

O/N MASS: 4.0 kg

S/N PRG:
CEEEEETEE e e

FILE NO E131457

\_ yYASKAWA ELECTRIC CORPORARION ' MADE IN JAPAN MS/

Fig 1.1 Nameplate

<— |nverter
specifications

<+— Mass




Binverter Model Numbers

The model number of the Inverter on the nameplate indicates the specification, voltage class, and maximum
motor capacity of the Inverter in alphanumeric codes.

CIMR - L7

Inverter

P—
Varispeed L7

Specification

with IM drives (open-loop vector control)

with IM drives (PG board are optional)

o>

with convertible drives for IM and IPM
(with built-in PG interface)

No. Voltage Class
2 AC Input, 3-phase, 200 V
4 AC Input, 3-phase, 400 V

Fig 1.2

Hinverter Specifications

C2

3P7

No. Max. Motor Capacity
3P7 3.7 kW

5P5 5.5 kW

to to

055 55 kW

"P" Indicates the decimal point.

Inverter Model Numbers

The Inverter specifications (“SPEC”) on the nameplate indicate the voltage class, maximum motor capacity,
the protective structure, and the revision of the Inverter in alphanumeric codes.

2 3P7

No. Voltage Class =

2 AC Input, 3-phase, 200 V

4 AC Input, 3-phase 400 V

No. Max. Motor Capacity
3P7 3.7 kKW
5P5 5.5 kW

to to
055 55 kW

“P” Indicates the decimal point
Fig 1.3

Ly

TERMS

Open Chassis Type (IEC IP00)
Protected so that parts of the human body cannot reach electrically charged parts from the front when the
Inverter is mounted in a control panel.

Enclosed Wall-mounted Type [IEC IP20, NEMA 1 (Type 1)]

1

No. Protective Structure
0 Open chassis (IEC IP00)
1 Enclosed wall-mounted
[IEC IP20, NEMA (Type 1)]
7 Enclosed wall-mounted

(IEC IP20)

Inverter Specifications

The Inverter is structured so that the Inverter is shielded from the exterior, and can thus be mounted to the
interior wall of a standard building (not necessarily enclosed in a control panel). The protective structure con-
forms to the standards of NEMA 1 (Type 1) in the USA. The protective covers (see Fig. 1.4) are required for
an IEC IP20 or NEMA 1 (Type 1) protective structure.



Confirmations upon Delivery

€ Component Names

B Inverters of 18.5 kW or Less

The external appearance and component names of the Inverter are shown in Fig /.4. The Inverter with the ter-
minal cover removed is shown in Fig 1.5.

Mounting

Front cover \

[~ Diecast cover
Digital Operator —— |

T Nameplate

A

Terminal cover —— |

Bottom protective cover

Fig 1.4 Inverter Appearance (18.5 kW or Less)

— Control circuit terminals

— Main circuit terminals

/ \ Charge indicator

Ground terminal

Fig 1.5 Terminal Arrangement (18.5 kW or Less)




H Inverters of 22 kW or More

The external appearance and component names of the Inverter are shown in Fig /.6. The Inverter with the ter-
minal cover removed is shown in Fig 1.7.

Inveter cover Mounting holes

Front cover \

Digital Operator —— |

Nameplate

Terminal cover—/

Fig 1.6 Inverter Appearance (22 kW or More)

Control
circuit
terminals

Charge indicator

Main
circuit

(&} &
terminals O @ @ @ @ @
0 S

Ground terminals

Fig 1.7 Terminal Arrangement (22 kW or More)



Exterior and Mounting Dimensions .

Exterior and Mounting Dimensions

€ Open Chassis Inverters (IP00)

Exterior diagrams of the Open Chassis Inverters are shown below.

W1

4-d

S

5 | . od I
n0000| [| — & T & 3 gt =]

‘ o t1

i - ! T L

| i D1

g (5) w (5) (5) D
w D1
3 D
200 V/400 V Class Inverters of 3.7 to 18.5 kW 200 V/400 V Class Inverters of 22 or 55 kW

Fig 1.8 Exterior Diagrams of Open Chassis Inverters

€ Enclosed Wall-mounted Inverters (NEMA1-1IEC IP20)

Exterior diagrams of the Enclosed Wall-mounted Inverters (NEMA1 « IEC IP20) are shown below.

W1 4-d W1 4-d

I e ——
: ® ® 197@ ®©

——
|

H1

HO

H
-

H1
HO

|
S [ el |
N m:t% ©) vv\ <5>I§‘5) o

H2

N (a2}
T T
3 D Grommet
200 V/400 V Class Inverters of 3.7 to 18.5 kW 200 V/400 V Class Inverters of 22 or 55 kW

Fig 1.9 Exterior Diagrams of Enclosed Wall-mounted Inverters




Table 1.3 200 VAC and 400 VAC (3.7 kW to 55 kW) Inverter Dimensions (mm) and Masses (kg)

Dimensions (mm) Heat
Max. Generation (W) Cool-
Voltage AP,\F/’l'(‘;gf'e Open Chassis (IP00) Enclosed Wall-mounted (NEMA1and IEC IP20)  |\oun. ing
Class Output ting |Exter-|Inter-|Total| Met-
(W] | W | H|D |[Wi|HT[H2|{D1|t1 AP w | H [ D |W1|HO|H1|H2|H3|D1| t1 APProX|Holes| nal | nal Heat| hod
ass Mass d*
37 112 | 74 [186
140|280 (177|126 |266| 7 |59 | 5 | 4 [140|280|177|126|280|266| 7 95| 4 | M5
55 0 164 | 84 248
75 6 300 6 219 | 113|332
200(300|197|186|285| 8 |65.5 200} —1 197186300 (285| 8 1655
11 7 310 10 7 374 | 170 | 544
15 350 0 429 | 183 612
240|350 [ 207 | 216|335 78 11 [240]=—{207|216|350]335 L 178 11
18.5 23 380 30 2.3 M6 [ 501 | 211 [712
200V 22 |250]400 195[385] 7-5 21 |254(535 195[400(385] 75 [135 24 586 | 274 [860| L
(3 Phase) 258 100 258 ] 121
30 |275]450 220435 24 279|615 220450435 165|100 27 865 (352 5
37 298 100 57 298 62 1015 | 411 122
375|600 |— 250|575 — 380|809 |—{ 250|600 | 575 209 | =
45 328 12,5 32| 63 328 125 32| 68 |MI0 | 1266505 |
130 5 L1130 50
55 450|725 |348 (325|700 86 |453| 7| 348 325|725 | 700 302 94 1588 619 |
3.7 80 | 68 |148
4 140|280 (177|126 266| 7 |59 | 5 | 4 |140|280|177|126(280|266| 7 5915 4 | M5 |91 70161
55 127 | 82 |209
75 0 193 | 114 | 307
200(300 [ 197]186285| 8 |65.5 6 [200(300(197|186(300(285| 8 65.5 6
11 252 | 158 {410
400V 15 326 | 172 | 498
an
(3 Phase)| g 5] 2%0 | 350|207 | 216 | 335 78 10 {240 |350(207 216350335 78 10 e o5 Tl b
22 23 23 M6 | 466 | 259 [ 725
275|450 (258|220 435 100 21 |279(535(258 (220 | 450 | 435 100 24
30 75 75185 678 | 317 [995
37 635 784 | 360 [1144
45 |325|550(283|260 535 105 36 |329[ 2831260550535 5| 1% 40 901 | 415 [1316
55 1203 | 495 {1698

* Same for Open Chassis and Enclosed Wall-mounted Inverters.




Checking and Controlling the Installation Site .
Checking and Controlling the Installation Site

Install the Inverter in the installation site described below and maintain optimum conditions.

@ Installation Site

Install the Inverter under the following conditions in a pollution degree 2 environment (UL standard).

Table 1.4 Installation Site

Type Ambient Operating Temperature Humidity
Enclosed wall-mounted o 0 .
(NEMAL and IEC IP20) -10to +40 °C 95% RH or less (no condensation)
Open chassis -10to +45°C 95% RH or less (no condensation)

Protection covers are attached to the top and bottom of the Inverter. Be sure to remove the protection covers
before installing a 200 or 400 V Class Inverter with an output of 18.5 kW or less in a panel.
Observe the following precautions when mounting the Inverter. 1

* Install the Inverter in a clean location which is free from oil mist and dust. It can be installed in a totally
enclosed panel that is completely shielded from floating dust. I

* When installing or operating the Inverter, always take special care so that metal powder, oil, water, or other
foreign matter does not get into the Inverter.

* Do not install the Inverter on combustible material, such as wood.

* Install the Inverter in a location free from radioactive materials and combustible materials.
* Install the Inverter in a location free from harmful gasses and liquids.

* Install the Inverter in a location without excessive oscillation.

* Install the Inverter in a location free from chlorides.

* Install the Inverter in a location not in direct sunlight.

€ Controlling the Ambient Temperature

To enhance the reliability of operation, the Inverter should be installed in an environment free from extreme
temperature increases. If the Inverter is installed in an enclosed environment, such as a box, use a cooling fan
or air conditioner to maintain the internal air temperature below 45°C.

@ Protecting the Inverter from Foreign Matter

Place a cover over the Inverter during installation to shield it from metal powder produced by drilling.

Always remove the cover from the Inverter after completing installation. Otherwise, ventilation will be
reduced, causing the Inverter to overheat.




——

Installation Orientation and Space

Install the Inverter vertically so as not to reduce the cooling effect. When installing the Inverter, always
provide the following installation space to allow normal heat dissipation.

LO mm min. 120 mm min. é

Air

& 9 lo~—]

00000, [ =
vl ~ © |

30 mm m_lé_‘__ 120 mm min. é
A

Ly,
_"B'OLrTwm min.
F) mm min.

Horizontal Space Vertical Space

Fig 1.10 Inverter Installation Orientation and Space

R 1. The same space is required horizontally and vertically for both Open Chassis (IP00) and Enclosed Wall-
z mounted (IP20, NEMA 1) Inverters.
® 2. Always remove the protection covers before installing a 200 or 400 V Class Inverter with an output of

18.5 kW or less in a panel.
IMPORTANT Always provide enough space for suspension eye bolts and the main circuit lines when installing a 200 or
400 V Class Inverter with an output of 22 kW or more in a panel.

1-10



Removing and Attaching the Terminal Cover .

Removing and Attaching the Terminal Cover

Remove the terminal cover to wire cables to the control circuit and main circuit terminals.

€ Removing the Terminal Cover

B Inverters of 18.5 kW or Less

Loosen the screw at the bottom of the terminal cover, press in on the sides of the terminal cover in the direc-
tions of arrows 1, and then lift up on the terminal in the direction of arrow 2.

Fig 1.11 Removing the Terminal Cover (Model CIMR-L7C43P7 Shown Above)

B Inverters of 22 kW or More

Loosen the screws on the left and right at the top of the terminal cover, pull out the terminal cover in the direc-
tion of arrow 1 and then lift up on the terminal in the direction of arrow 2.

Fig 1.12 Removing the Terminal Cover (Model CIMR-L7C4022 Shown Above)

€ Attaching the Terminal Cover

When wiring the terminal block has been completed, attach the terminal cover by reversing the removal proce-
dure.

For Inverters with an output of 18.5 kW or less, insert the tab on the top of the terminal cover into the groove
on the Inverter and press in on the bottom of the terminal cover until it clicks into place.

1-11
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Removing/Attaching the Digital Operator/Monitor
and Front Cover

The methods of removing and attaching the Digital Operator and Front Cover are described in this sec-
tion.

@ Inverters of 18.5 kW or Less

To attach option boards or change the terminal board connector, remove the Digital Operator/Monitor and
front cover in addition to the terminal cover. Always remove the Digital Operator/Monitor from the front
cover before removing the front cover.

The removal and attachment procedures are described below.

ERemoving the Digital Operator/Monitor

Press the lever on the side of the Digital Operator/Monitor in the direction of arrow 1 to unlock the Digital
Operator/Monitor and lift the Digital Operator/Monitor in the direction of arrow 2 to remove the Digital Oper-
ator/Monitor as shown in the following illustration.

Fig 1.13 Removing the Digital Operator/Monitor (Model CIMR-L7C43P7 Shown Above)



Removing/Attaching the Digital Operator/Monitor and Front Cover

ERemoving the Front Cover

Press the left and right sides of the front cover in the directions of arrows 1 and lift the bottom of the cover in
the direction of arrow 2 to remove the front cover as shown in the following illustration.

Fig 1.14 Removing the Front Cover (Model CIMR-L7C43P7 Shown Above)

EMounting the Front Cover

After wiring the terminals, mount the front cover to the Inverter by performing the steps to remove the front
cover in reverse order.

1. Do not mount the front cover with the Digital Operator/Monitor attached to the front cover; otherwise,
Digital Operator/Monitor may malfunction due to imperfect contact.

2. Insert the tab of the upper part of the front cover into the groove of the Inverter and press the lower part of
the front cover onto the Inverter until the front cover snaps shut.

B Mounting the Digital Operator/Monitor

After attaching the terminal cover, mount the Digital Operator/Monitor onto the Inverter using the following
procedure.

1. Hook the Digital Operator/Monitor at A (two locations) on the front cover in the direction of arrow 1 as
shown in the following illustration.

2. Press the Digital Operator/Monitor in the direction of arrow 2 until it snaps in place at B (two locations).

Fig 1.15 Mounting the Digital Operator/Monitor

1-13
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JU 1. Do not remove or attach the Digital Operator/Monitor or mount or remove the front cover using methods

?: other than those described above, otherwise the Inverter may break or malfunction due to imperfect con-
tact.
2. Never attach the front cover to the Inverter with the Digital Operator/Monitor attached to the front cover.
IMPORTANT Imperfect contact can result.

Always attach the front cover to the Inverter by itself first, and then attach the Digital Operator/Monitor to
the front cover.

@ Inverters of 22 kW or More

For Inverters with an output of 22 kW or more, remove the terminal cover and then use the following proce-
dures to remove the Digital Operator/Monitor and front cover.

ERemoving the Digital Operator/Monitor

Use the same procedure as for Inverters with an output of 18.5 kW or less.

ERemoving the Front Cover

Lift up at the location label 1 at the top of the control circuit terminal board in the direction of arrow 2.

Fig 1.16 Removing the Front Cover (Model CIMR-L7C4022 Shown Above)

m Attaching the Front Cover

After completing required work, such as mounting an option board or setting the terminal board, attach the
front cover by reversing the procedure to remove it.

1. Confirm that the Digital Operator/Monitor is not mounted on the front cover. Contact faults can occur if
the cover is attached while the Digital Operator/Monitor is mounted to it.

2. Insert the tab on the top of the front cover into the slot on the Inverter and press in on the cover until it
clicks into place on the Inverter.

mAttaching the Digital Operator/Monitor

Use the same procedure as for Inverters with an output of 18.5 kW or less.



Wiring

This chapter describes wiring terminals, main circuit terminal connections, main circuit termi-

nal wiring specifications, control circuit terminals, and control circuit wiring specifications.

Connections to Peripheral Devices...........ccccceeeeeeeeene. 2-2
Connection Diagram............ooooviiiiiiiiiiiiieee e 2-3
Terminal Block Configuration ...............ccccooviiiiiiiiinnnnn. 2-5
Wiring Main Circuit Terminals .............ccccuviiiiiiiieennnnnn. 2-6
Wiring Control Circuit Terminals ...............ooovvvvvinnnnnnn. 2-18
WiriNg CheckK ........ooooiiiiieeee e, 2-26

Installing and Wiring Option Boards .............ccceuuueenn. 2-27
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Connections to Peripheral Devices

Examples of connections between the Inverter and typical peripheral devices are shown in Fig 2.1.

Power supply @

Molded-case
[/

circuit breaker E'

Magnetic
contactor
(MC)

AC reactor for power *
factor improvement

* Braking resistor

Input noise filter @

~.. DC reactor for power

I factor improvement

=l

Inverter

Ground |

Output noise filter @

Fig 2.1 Example Connections to Peripheral Devices



Connection Diagram .

Connection Diagram

The connection diagram of the Inverter is shown in Fig 2.2.

When using the Digital Operator, the motor can be operated by wiring only the main circuits.

DC reactor to
improve input

power factor Braking Resistor
u (optional) X Unit (optional)
Short -circuit
. bar
Magnetic I -——5-
MCCB contactor 1 (+1) (+2) Moter

R 5d-M i1 ©LIR) um @
3-phase power | / \ \
380 to 480V 5b N I @) L2(S) @ .
50/60Hz S i Cl) Inverter iz <|> IMIPM

T SO it © L CIMR-L7CA43P7 3 ®

>

|

I
Forward run/stop !

p Reverse run/stop _—
> -
p External fault _—

p Fault reset _—

Multi-fanction " .
contact Inputs ° Multi f-step speed setting 1_——

(factory setting)

p Multi f-step speed setting2 _—

JOG reference _—
p - oference

p Hardware baseblock _—
p araware baseblock

Pulse monitor output
RS-422 level
(30 m or less wiring)

+24V

CN5 (NPN setting) mBl Fault contact output
o —— 250 VAC, 10 mA min. 1 Amax.
Mcl 30 VDC, 10 mA min. 1 Amax.
L Meh
1
M1!
Frequency setting OI B’?T:ﬁ r(;l((jease
adjustment ) M2 command
Frequency setting (factory setting)
power +15V 20 mA 1
Multi-fancti tact
External frequency Frequency setter M3 1 Magnetic contactor oulJmlmanc; ion contact
reference 2kQ Master speed :| control 250 VAC 10 mA min.
reference M4 (factory setting) 1 A max.
0to +10 V (20 kQ) 1 30 VDC 10 mA min.
1 1A max.
M5
ov Q Inverter ready
M6 (factory setting)

I
MOMOBUS 1
communication 1
RS-485/422 \
'
: Communication
2CN i and
1 control boards
: (for option)

_— b5
Input voltage DC/DC & i Output voltage

I

1

T 1

48/96 VDC ! converter P 1 No for contorl power supply 1
1

1

for battery ,,,,{') for option Q—O
i

Tt Shielded T igx:  Twisted-pair
_ i} wires ¥ wires

Fig 2.2 Connection Diagram (Model CIMR-L7C43P7 Shown Above)
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IMPORTANT

1. Control circuit terminals are arranged as shown below.

| R+| R | s+ s- IG| A+| B+ | z+|PG+| DA+| DB+
E(G) | sc| sc| sc| BB|PG—| A-| B-| z- | PG- DA-| DB-| | M5| M6| MA| MB| MC| E(G)

|s1|sz|33|s4|ss|se|s7| |+V|A1|AC| |M3|M4|M1| |M2|

2. The output current capability of the +V terminal is 20 mA.
3. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with sin-

gle circles.

4. The wiring of the sequence input signals S1 to S7 and BB is shown for the connection of contacts or

NPN transistors (0V common and sinking mode). This is the default setting.
For PNP transistor sequence connections (+24 V common and sourcing mode) or to provide a 24 V
external power supply, refer to Table 2.12.

5. A DC reactor is an option only for Inverters of 18.5 kW or less. Remove the short circuit bar when con-

necting a DC reactor.

6. The minimum permissible load of a multi-function contact output and an error contact output is 10 mA.
7. The master frequency reference is set to a voltage input reference as the default setting.




Terminal Block Configuration .

Terminal Block Configuration

The terminal arrangements are shown in Fig 2.3 and Fig 2.4.

— Control circuit terminals

— Main circuit terminals

/ \ Charge indicator

Ground terminal

Fig 2.3 Terminal Arrangement (200 V/400 V Class Inverter of 3.7 kW) 2

@ L I @
Control ©)
circuit — D x4 L
terminals @ Charge indicator
- R S, g e e E B
\[RILA | [SVL21] [TI31] [o1]
_ | o J[RLT] [s12] (U] o
Main o||e]|e]lle]e ®
circuit —] | =L
terminals B &
1) 1)

L Ground terminals
SX)

0 0

Fig 2.4 Terminal Arrangement (200 V/400 V Class Inverter of 22 kW or more)
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iring Main Circuit Terminals

€ Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from 7able 2.1 to 2.3. Refer to instruction manual TOE-
C726-2 for wire sizes for Braking Resistor Units and Braking Units.

Table 2.1 200 V Class Wire Sizes

. . . Recom-
Inverter Termi- | Tightening P_oss@le mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O Sorews | (Nem) | mm2AWG) | mm?
(AWG)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2,
L7C23P7 | U/TL, V/T2, W/T3, PO, NO M4 | 121015 | 2203 33
o (12 to 10) (12)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2,
L7C25P5 | U/T1, V/T2, W/T3, PO, NO M4 1210 1.5 (51.3) (51.3)
<)
R/LL,S/L2, T/L3, ©, @1, @2, B1, B2,
L7C27P5 | U/TL, V/T2, W/T3, PO, NO M5 25 (Sgtf 1;4) (2)
(0)
)
R/LL, S/L2, T/L3, ©, @1, @2, B1, B2,
L7C2011 | U/T1, V/T2, W/T3, PO, NO M5 25 1(461 :o g (1:;
()
@
R/L1, S/L2, T/L3, ©, @1, @2, U/TL, V/T2, M6 40105.0 30 to 38 30
W/T3, NO (4t02) “
L7C2015 B1. B2. PO M5 25 8to 14 )
T (8 to 6)
22 22
M6 4.0t05.0
© (4) 4)
R/L1, S/L2, T/L3, ©, @1, @2, U/T1, V/T2, M8 9.010 10.0 3((3> I«; ;;ﬁ (330)
W/T3, NO Power cables,
L7C2018 | B1, B2, PO M5 25 Btold . |e&,600V vinyl
(810 6) power cables
22 22
M6 4.0105.0
@ 4) 4)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Ms | 90t 10.0 30 to 60 30
W/T3, R1/L11, S1/L21, T1/L31, NO (Bto1) (3)
8t022
L7C2022 B
@3, PO M6 4.01t05.0 10 4)
22 to 38 22
D M8 9.0 to 10.0 (4102) @
R/L1, S/L2, T/L3, ©, @1 U/Tl, M8 | 9.0t 10.0 50 to 60 50
V/T2, W/T3, RI/L11, S1/L21, T1/L31, NO (1to 1/0) (1
8022
L7C2030 B
@3, PO M6 401t05.0 B t04)
22 to 38 22
) M8 9.0 to 10.0 4102) @
R/LL, S/L2, T/L3, ©, @1 U/Tl, Mi0 | 17610225 | 60t0100 60
V/T2, W/T3, RI/L11, S1/L21, T1/L31, NO (2/0 to 4/0) (2/0)
@3, PO M8 | 88108 | S22 -
L7C2037 (10to 4)
30 to 60 30
D MI0 | 17.6t022.5 2 10 2/0) @
0.5105.5 1.25
11, 12 M4 13t01.4 (2010 10) 16




Wiring Main Circuit Terminals

Table 2.1 200 V Class Wire Sizes (Continued)

. Recom-
Inverter Termi- | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O0 Serews | (Nem) | mm2(AWG) | mm?
(AWG)
R/LL, S/L2, T/L3, @, @1 U/Tl, Mi0 | 17610225 | 30t0100 80
V/T2, W/T3, R1/L11, S1/L21, T1/L31, NO (3/0 to 4/0) (3/0)
@3, PO M8 | 88twi0s | -0t 022 -
L7C2045 (10 to 4)
38 to 60 38
D MI0 | 17610225 | 210) a
0.5105.5 1.25
/11, A/12 M4 13t0 1.4 2010 10) (16) ) N
OWer caoles.
50 10100 | 50x 2P %
M12 | 31410392 e.g., 600V vinyl
R/LL, S/L2, T/L3, ©, @1,NO (1010 410) | (10 % 2P) | SEs o0 e
100 100
U/T1, V/T2, W/T3, R1/L11, S1/L21, T1/L31 MIO | 17.6t022.5 o) @0)
5.5to0 60
L7C2055 | @3, PO M8 | 88t0o10.8 (10 to 2/0) -
30 to 60 50
D MI10 | 17.6t0225 3 10 4/0) a0 2
0.5105.5 1.25
11, A2 M4 13t0 1.4 20 t0 10) a6

* The wire thickness is set for copper wires at 75 °C

Table 2.2 400 V Class Wire Sizes

. Recom-
Inverter rermi. | Tightening Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size |  Wire Type
CIMR-O0 Serews | (Nem) | mm?2(AWG)| mm?
(AWG)
R/LL, S/L2, T/L3, ©, @1, @2, B1, B2, 3.5
12
L7casp7 UL V/T2, W/T3, NO, PO Me | 121015 2t05.5 a2
(14 to 10) >
© (14)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, 3.5
12
L7caapo  |U/TL V/T2, W/T3,NO, PO Me | 121015 2t05.5 a2
(14 to 10) >
© (14)
R/L1, S/L2, T/L3, ©, @1, ®2,B1, B2, 3.5105.5 35
12 to 10 12
L7casps | U/TL V/T2, W/T3, NO, PO M4 | 121015 | (12L10 | 02
o 21055 2
(14 to 10) (14)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, 5.5(10) 53
: 10
L7c47ps | U/TL V/T2, W/T3, NO, PO M4 | 121015 U0 | power cables,
o 351055 3.5 e.g.,600V vinyl
(120 10) 12 power cables
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, 8
8
L7caonr  |Y/TL V/T2, W/T3, NO, PO M5 25 55to 14 ®)
@ (10 to 6) 55
(10)
R/L1, S/L2, T/L3, @, @1, @2, B, B2, M5 55 8 to 14 8
: 8106 8
L7caors | U/TL V/T2, W/T3, NO, PO (810 6) ®)
o M5 2.5 55t0 14 5.5
(M6) | (4.0t05.0) | (10t06) (10)
RILLSL2, T3, O, @1, @2, UTLVT2 | ve | 401050 81038 8
W/T3, NO (81t02) ®)
8 8
L7C4018 | B1, B2, PO M5 2.5
(3) (3)
81022 8
) M6 | 40t05.0 B104) ®
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Table 2.2 400 V Class Wire Sizes (Continued)

) . . Recom-
Inverter Termi- | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size |  Wire Type
CIMR-O0 Serews | (Nem) | mm2(AWG)| mm?
(AWG)
RILL L2, T3, O, ®1, @3, UTL VT2, | e 4010 5.0 14 t0 22 14
' : 6to4 6
L7ca020 | W/T3, RULIL SI/L21, TI/L31, NO, PO (6to 4) (6)
14 to 38 14
) M8 9.0 to 10.0 6102) ©)
R/LL, /L2, T/L3, ©, @1, @3, U/T1, V/T2, M6 40t05.0 22 22
' : 4 4
L7ca030 | W/T3, RI/LIL, SI/L21, TI/L31, NO, PO 4) “4)
22 to 38 22
) M8 9.0 to 10.0 “4102) @
R/L1, S/L2, T/L3, ©, @1, UIT1, V/T2, W/ M8 | 9.0t0100 22 t0 60 38
T3, R1/L11, S1/L21, T1/L31, NO (4 to 1/0) (2)
L7C4037 | @3 po M6 | 40t05.0 fgtfozf) }
Power cables,
D M8 | 9.0t010.0 2i to ;8 22 eg.600V vinyl
(“4t02) @ power cables
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, W/ M8 | 90t010.0 38 to 60 38
T3, R1/L11, SI/L21, TI/L31, NO (2 to 1/0) )
8t022
L7C4045 B
@3, PO M6 4.0t05.0 B 104)
22 to 38 22
D M8 9.0 to 10.0 “4102) @
R/L1, /L2, T/L3, ©, @1, U/T1, V/T2, Ms | 90t 10.0 50 to 60 50
W/T3, R1/L11, S1/L21, T1/L31, NO (1 to 1/0) 1
8022
L7C4055 B
@3, PO M6 4.0t05.0 Bto4)
22 to 38 22
M . )
D 8 9.0 to 10.0 4102) @

The wire thickness is set for copper wires at 75 °C.




Wiring Main Circuit Terminals

Table 2.3 Lug Sizes (JIS C 2805) (200 V Class and 400 V Class)

Wire Thickness (mm?) Terminal Screws Size
M3.5 1.25t03.5
0.5
M4 1.25t0 4
M3.5 1.25t03.5
0.75
M4 1.25t0 4
M3.5 1.25t0 3.5
1.25
M4 1.25t04
M3.5 2t03.5
M4 2t04
2 M5 2to5
M6 2t06
M8 2t08
M4 55t04
M5 55t05
3.5/5.5
M6 55t06
MS 55t08
M5 8to 5
8 M6 8to 6
M8 8t0 8
M6 14t0 6
14
M8 14to0 8
M6 22t0 6
22
MS 22t0 8
30/38 M8 38to 8
M8 60to 8
50/60
M10 60to 10
80 80 to 10
M10
100 100 to 10
100 100 to 12
150 M12 150 to 12
200 200 to 12
M12x2 325t0 12
325
M16 325t0 16
U Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
P: voltage drop is calculated as follows:
®

Line voltage drop (V) = /3 x wire resistance (W/km) x wire length (m) x current (A) x 103

IMPORTANT




€ Main Circuit Terminal Functions

Main circuit terminal functions are summarized according to terminal symbols in 7able 2.4. Wire the terminals

correctly for the desired purposes.

Table 2.4 Circuit Terminal Functions (200 V Class and 400 V Class)

Model: CIMR-L7COOOO

P Terminal I
urpose erminal Symbo 200 V Class 400 V Class
R/L1, S/L2, T/L3 23P7 to 2055 43P7 to 4055
Main circuit power input
RI/L11, S1/L21, T1/L31 2022 to 2055 4022 to 4055
Inverter outputs U/T1, V/T2, W/T3 23P7 to 2055 43P7 to 4055
DC bus terminals @1, © 23P7 to 2055 43P7 to 4055
g(r)ikmg Resistor Unit connec- | 5 ') 23P7 10 2018 43P7 10 4018
DC reactor connection @1, D2 23P7t0 2018 43P7 to 4018
Braking Unit connection ®3, © 2022 to 2055 4022 to 4055
Ground @ 23P7 to 2055 43P7 to 4055
Battery power input PO, NO 23P7 to 2055 43P7 to 4055
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€ Main Circuit Configurations

The main circuit configurations of the Inverter are shown in Table 2.5.

Table 2.5 Inverter Main Circuit Configurations

200 V Class 400 V Class

CIMR—L7C23P7 to 2018 CIMR—L7C43P7 to 4018

B2 :
B1 :
[©] [ I} 1 i

®2

en S % um

siL2 @7]% || viT2

s o—| —[ ﬁ & wirs
@ —

CIMR—L7C2022,2030 ~~~ CIMR—L7C4022 to 4055

@ r‘zl'—l @ ‘ ﬁ

[ ‘ [ ‘

RIL1 1 RIL1 m L

si2 U siL2 urm

TIL3 U L VIT2 L3 1l VIT2
R1/L11 WiT3 R1/L11 b -4 WIT3
S1L21 s1/L21
T1/L31 L TIL3 ~—|

= o G = —

©)

CIMR—L7C2037 to 2055

I 1

RIL1 h

siL2 urm

TIL3 4 L VIT2
R1/L11 WiT3
S1/L21
T1/L31 U

o —r

Note 12-phase rectification is not available.
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4 Standard Connection Diagrams

Standard Inverter connection diagrams are shown in Fig 2.5. These are the same for both 200 V Class and
400 V Class Inverters. The connections depend on the Inverter capacity.

ECIMR-L7C23P7 to 2018 and 43P7 to 4018 ECIMR-L7C2022, 2030, and 4022 to 4055

Braking Resistor

DC reactor Unit (optional)
(optional) ki R ﬁ l Braking Unit
raking Resistor ; | (optional
g\g CH Unit (optional) (op )
- ,7,, 7,
—©O--O- '1 1 @ @3 |
1G2 B B2 | L—=—" ©
L3—E——*" —On3 W/T3 3-phase 200 VAC

(400 VAC)

L —=— j%)u@ um © L2— "
L2—E—— —Os12 V2 &) L3
o
3-phase 200 |
1
[t

VAC (400 VAC)
@

z R

~
~

Be sure to remove the short-circuit bar before connecting the DC
reactor.

ECIMR-L7C2037 to 2055

Braking Resistor
Unit (optional)

Braking Unit
(optional)

Control power is supplied internally from the DC bus at all Inverter models.

Fig 2.5 Main Circuit Terminal Connections
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€ Wiring the Main Circuits

This section describes wiring connections for the main circuit inputs and outputs.

EWiring Main Circuit Inputs

Observe the following precautions for the main circuit power supply input.

Installing Fuses

To protect the Inverter, it is recommended to use semiconductor fuses like they are shown in Table 2.6.
Table 2.6 Input Fuses

Inverter FUSE
Type Voltage (V) | Current (A) 12t (A%s)
23P7 240 30 82 to 220
25P5 240 40 220to 610
27P5 240 60 290 to 1300
2011 240 80 450 to 5000
2015 240 100 1200 to 7200
2018 240 130 1800 to 7200
2022 240 150 870 to 16200
2030 240 180 1500 to 23000
2037 240 240 2100 to 19000
2045 240 300 2700 to 55000
2055 240 350 4000 to 55000
43P7 480 15 34t072
44P0 480 20 50 to 570
45P5 480 25 100 to 570
47P5 480 30 100 to 640
4011 480 50 150 to 1300
4015 480 60 400 to 1800
4018 480 70 700 to 4100
4022 480 80 240 to 5800
4030 480 100 500 to 5800
4037 480 125 750 to 5800
4045 480 150 920 to 13000
4055 480 150 1500 to 13000

2-13




Installing a Moulded-case Circuit Breaker

When connecting the power input terminals (R/L1, S/L2, and T/L3) to the power supply using a moulded-case
circuit breaker (MCCB) observe that the circuit breaker is suitable for the Inverter.

* Choose an MCCB with a capacity of 1.5 to 2 times of the Inverter's rated current.

» For the MCCB's time characteristics, be sure to consider the Inverter's overload protection (30 seconds at
150% of the rated output current).

Installing an Earth Leakage Breaker

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. If an earth leakage
breaker should be used, select one that detects only the leakage current which is in the frequency range that is
hazardous to humans but not high-frequency leakage currents.
* For a special-purpose earth leakage breaker for Inverters, choose one with a sensitivity amperage of at
least 30 mA per Inverter.

* When using a general earth leakage breaker, choose one with a sensitivity amperage of 200 mA or more
per Inverter and with an operating time of 0.1 s or more.

Installing a Magnetic Contactor

If the power supply for the main circuit is to be shut off by a control circuit, a magnetic contactor can be used.

The following things should be considered:

 The Inverter can be started and stopped by opening and closing the magnetic contactor on the primary side.
Frequently opening and closing the magnetic contactor, however, may cause the Inverter to break down.
Do not exceed one power upper hour.

* When the Inverter is operated with the Digital Operator, automatic operation cannot be performed after
recovery from a power interruption.

Connecting Input Power Supply to the Terminal Block

Input power supply can be connected to any terminal R, S or T on the terminal block; the phase sequence of
input power supply is irrelevant to the output phase sequence.

Installing an AC Reactor or a DC Reactor

If the Inverter is connected to a large-capacity power transformer (600 kW or more) or a phase advancing
capacitor is switched, an excessive peak current may flow through the input power circuit, causing the Inverter
unit to break down.

To prevent this, install an optional AC Reactor on the input side of the Inverter or a DC reactor to the DC reac-

tor connection terminals.

This also improves the power factor on the power supply side.

Installing a Surge Absorber

Always use a surge absorber or diode for inductive loads near the Inverter. These inductive loads include mag-
netic contactors, electromagnetic relays, solenoid valves, solenoids, and magnetic brakes.



Wiring Main Circuit Terminals

EWiring the Output Side of Main Circuit

Observe the following precautions when wiring the main output circuits.

Connecting the Inverter and Motor
Connect output terminals U/T1, V/T2, and W/T3 respective to the motor lead wires U, V, and W.

Check that the motor rotates forward with the Forward Run Command. Switch over any two of the output ter-
minals to each other and reconnect if the motor rotates in reverse with the forward Run Command.

Never Connect a Power Supply to Output Terminals

Never connect a power supply to output terminals U/T1, V/T2, and W/T3. If voltage is applied to the output
terminals, the internal circuits of the Inverter will be damaged.

Never Short or Ground Output Terminals

If the output terminals are touched with bare hands or the output wires come into contact with the Inverter
case, an electric shock or grounding may occur. This is extremely hazardous. Do not short the output wires.

Do Not Use a Phase Advancing Capacitor or Noise Filter

Never connect a phase advancing capacitor or LC/RC noise filter to an output circuit. The high-frequency
components of the Inverter output may overheat and be damaged and may cause other parts to burn.

Using a Magnetic Contactor

Check the control sequence to make sure, that the magnetic contactor (MC) between the Inverter and motor is
not turned ON or OFF during Inverter operation. If the MC is turned ON while the Inverter is operating, a
large inrush current will be created and the Inverter’s overcurrent protection may operate.

Cable Length between Inverter and Motor

The cable between the Inverter and motor is 30 m max.

B Ground Wiring
Observe the following precautions when wiring the ground line.

* Always use the ground terminal of the 200 V Inverter with a ground resistance of less than 100 Q and that
of the 400 V Inverter with a ground resistance of less than 10 .

* Do not share the ground wire with other devices, such as welding machines or power tools.

» Always use a ground wire that complies with technical standards on electrical equipment and minimize the
length of the ground wire.
Leakage current flows through the Inverter. Therefore, if the distance between the ground electrode and the
ground terminal is too long, potential on the ground terminal of the Inverter will become unstable.

* When using more than one Inverter, be careful not to loop the ground wire.

O X

OK NO

Fig 2.6 Ground Wiring
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B Connecting a Braking Resistor and Braking Unit (CDBR)
Connect a Braking Resistor and Braking Unit to the Inverter like shown in the Fig 2.7.

The example shows a braking resistor with integrated thermal overload switch. To prevent the braking unit/
braking resistor from overheating, design the control circuit to turn OFF the power supply using the thermal
overload relay contacts of the units as shown in Fig 2.7.

200 V and 400 V Class Inverters with 3.7 to 18.5 kW Output Capacity

Braking Resistor Unit

B1

Thermal overload

Inverter
relay contact

B2

200 V and 400 V Class Inverters with 22 kW or higher Output Capacity

CDBR Braking Unit Braking Resistor Unit

Thermal overload

Inverter relay contact

Thermal overload
relay contact

Fig 2.7 Connecting the Braking Resistor and Braking Unit
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Connecting Braking Units in Parallel

When connecting two or more Braking Units in parallel, use the wiring and jumper settings like shown in
Fig 2.8. There is a jumper for selecting whether each Braking Unit is to be a master or slave. Select “Master”
for the first Braking Unit only, and select “Slave” for all other Braking Units (i.e. from the second Unit

onwards).
L 2 L 2
L 2 L 4
Thermal overload relay contact Thermal overload relay contact Thermal overload relay contact
b3 S 1 2 1 2
Braking Braking Braking
Resistor Resistor Resistor
Unit Unit Unit
(LKEB) (LKEB) (LKEB)
B P B P B
S) S0 ol@ B S0 aal & oo
MASTER MASTER
_ (o] o]
Inverter g l l
5 9
: 8
SLAVE SLAVE
1 1 Braking Unit #2 5 1 Braking Unit #3 5
—>| P P
213_) y 2 E! 2 IG

Braking Unit#1 |3 |4 13 4 VR
Thermal overload relay Thermal overload relay Thermal overload relay
contact contact contact

Fig 2.8 Connecting Braking Units in Parallel

B Connecting the battery power supply

The Varispeed L7 is equipped with a cable for connection to a battery as a standard feature.
Detach the twisted-pair cable connected with main circuit terminal B1/+3 and -.

Connect the twisted-pair cable to the relay terminal for UPS/Battery.

For connecting the battery power supply, refer to Fig 2.9.

Table 2.7
L2-11 (Battery Voltage) Set the battery voltage
H1-05 (Terminal S7 function selection) Set 85 (Battery operation command)
Inverter
UPS/Battery terminal

PO

O

ﬂ)

Fig 2.9 Connecting the battery power supply

NO

217
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iring Control Circuit Terminals

@ Wire Sizes

For remote operation using analog signals, keep the control line length between the Analog Operator or oper-
ation signals and the Inverter to 30 m or less, and separate the lines from main power lines or other control cir-
cuits to reduce induction from peripheral devices.

When setting frequencies from an external frequency source (and not from a Digital Operator), use shielded
twisted-pair wires and connect the shield to the terminal E (G). Do not ground the shield.

The terminal numbers and the appropriate wire sizes are shown in Table 2.8.

Table 2.8 Terminal Numbers and Wire Sizes (Same for all Models)

. ) . . Recom-
Termi- | Tightening Possible
. . . mended .
Terminals nal Torque Wire Sizes Wire Size Wire Type
Screws Nem 2
(Nem) mm(AWG) mm2(AWG)
R+> R-’ S+5 S" IG& A+5 A'a . . %3
B+, B-, Z+, Z-, PG+, PG-, S‘(?%l:twges
+ _ + _ . 0 Z. .
DA+, DA-, DB+, DB, Phoenix Stranded 0.75 + Shielded, twisted-pair wire" !
AC, SC, Al, +V, S1, 82, 0.5t0 0.6 . .
type wire: (18) * Shielded, polyethylene-cov-
53, 54, 55, 36,57, BB, ered, vinyl sheath cable
MA, MB, MC, M1, M2, AN (KPI’E\\// Syb Hitachi Electrical
M3, M4, M5, M6 (26 to 14) PEV-S by
Wire or equivalent)
*2
E (G) M35 | 08to10 | 05t02 125
(20 to 14) (12)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Refer to Tuble 2.3 for suitable lug sizes for the wires.
* 3. We recommend using straight solderless terminal on signal lines to simplify wiring and improve reliability.



B Straight Solderless Terminals for Signal Lines

Models and sizes of straight solderless terminal are shown in the following table.

Wiring Control Circuit Terminals

Table 2.9 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model d1 d2 L Manufacturer
0.25 (24) AT 0.25-8YE 0.8 2 12.5
0.5 (20) A10.5 - SWH 1.1 25 14
0.75 (18) AI0.75 - 8GY 1.3 2.8 14 Phoenix Contact
1.25 (16) AI'1.5-8BK 1.8 34 14
2(14) Al 2.5-8BU 2.3 4.2 14

EWiring Method

R

8 mm

I
14 mm

e

Fig 2.10 Straight Solderless Terminal Sizes

Use the following procedure to connect wires to the terminal block.

1. Loosen the terminal screws with a thin-slot screwdriver.

2. Insert the wires from underneath the terminal block.

3. Tighten the terminal screws firmly.

Strip the end for
7 mm if no sold- !
erless terminal is

used.
i

Wires

Screwdriver

Control circuit
terminal block

rs

@.
I I I

=__Solderless terminal or wire
without soldering

Blade of screwdriver

3.5 mm max.

Blade thickness: 0.6 mm max.

Fig 2.11 Connecting Wires to Terminal Block
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& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.10. Use the appropriate terminals for the
correct purposes.

Table 2.10 Control Circuit Terminals with default settings

Type | Terminal Signal Function Description Signal Level
S1 Forward run/stop Forward run at “closed”, stop at “open”
S2 Reverse run/stop Reverse run at “closed”, stop at “open”
S3 External Fault Nominal speed at “closed”
S4 Fault Reset Fault reset at “closed”

Sequence S5 Mult1jfunct1on mput Multi-step speed reference 1 at “closed” . .
input selection 1 Photocoupler isolation
. ) PR Input +24 VDC 8 mA

signals g6 | Multi-function input Multi-step speed reference 2 at “closed”
selection 2
S7 JOG Reference JOG Reference at “closed”
BB Hardware baseblock ?aseb’l’ock release at “closed”, effective at
open
SC Sequence control input common terminal
+15V
+
+V 15 V' Power supply For analog reference +15 V power supply (Allowable current 20 mA
Analog output max.)
input
. 0to+10V
0,
signals Al Master speed reference |0 to 10 V/100 % (Input impedance 20 kQ)
AC Analog common oV -
M1 Multi-function contact
Brake Release Command
M2 output 1 (NO contact)
- Multi-function contact Magnetic Contactor Control
output 2 (NO contact) & Dry contact
S N M4 contact capacity
equence — 250 VAC 10 mA min.
output M5 | Multi-function contact .
signals e output 3 (NO contact) During Inverter Ready 1 A max.,
30 VDC 10 mA min.
MA Fault output “closed” between terminals MA and MC at fault 1A max.
(NO contact)
Fault output « » .
MB open” between terminals MB and MC at fault
(NC contact)
MC Relay contact output
common
PG+ |+12V/H+5V PG power supply 12 V/5 V can be selected +12 V: 200 mA max.
+5 V: 200 mA max.
PG- ov PG power supply common Impossible to use both
A(H) |+ A phase positive pulse input
PG pulse A-) |- A phase negative pulse input - .
input B+) |+ B phase positive pulse input PG signal input
B(-) B phase negative pulse input RS-422 level input
S p gative pu pu Maximum response fre-
Z(+) |+ Z phase positive pulse input quency 300 kHz.
Z(-) - Z phase negative pulse input
PG- ov PG pulse input common




Wiring Control Circuit Terminals

Table 2.10 Control Circuit Terminals with default settings (Continued)

Type | Terminal Signal Function Description Signal Level
DA+ |+ A phase positive pulse monitor
PGpulse | DA- |- A phase negative pulse monitor PG pulse monitor output
monitor DB+ |+ B phase positive pulse monitor RS-422 level output
DB- |- B phase negative pulse monitor
RS-422/ Rt MEMOBUS Differential input
485 R- communication input | when using two RS-485 wires, short-circuit Photocoupler isolation
MEMOB | S+ |MEMOBUS between R+ and S+, R- and S- Differential output
uUs S- communication output Photocoupler isolation
Commu- - -
nication G Shlelded‘w1r.e for _ _
communication

* 1. Do not use this power supply for supplying any external equipment.
* 2. When driving a reactive load, such as a relay coil, always insert a flywheel diode as shown in Fig 2.12.

Flywheel diode

|
%7 ﬁI«‘ : | The rating of the flywheel diode 2
J_ ““““ ! must be at least as high as the

1

1

Coil Y !
1 A max. - o/ , circuit voltage.

1

1

External power:
30 V max.

Fig 2.12 Flywheel Diode Connection

BShunt Connector CN5 and DIP Switch S1

The shunt connector CN5 and DIP switch S1 are described in this section.

— —

I] NNINSIS
SoEEEREREEEER ALY BR GeR. &)

Fig 2.13 Shunt Connector CN5 and DIP Switch S1
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B Sinking/Sourcing Mode

The input terminal logic can be switched between sinking mode (0-V common, NPN) and sourcing mode
(+24 V common, PNP) by using the jumper CNS5. An external +24-V power supply is also supported, provid-
ing more freedom in signal input methods.

Table 2.11 Sinking/Sorcing Mode and Input Signals

Internal Power Supply External Power Supply
! !
i — I —
ist ¥+ i st %*ﬁli_
i = — I —
{ i { i
i — I —
Sink- P52 =N 122 o 12N
ing i [
Mode ! B1 B2 B3 : B1l 182 B3
|
i [—_|r__‘| CN5 = P24V i CN5 == P24V
i AT TAZTA y (¥24V) ! AT [AZ[AS v (¥24V)
| |
i sc _ =I + 1 SC
1
External +24 VV
|
I i -
H L . =
! i S1 2|;
[ * *ﬁl;_ —l: i = * * —
! - i
£ | i .
H H e
i — s2
- h P ! — * *2
Sourc is2 **),l:_ ! = l;:—
Ing ! i
Mode ! [ B1 B2 B
[ B1 B2 B3 1 I:I Ij P24V
I K i CN5 =
[T o Ry | elle T o
! AT AZA: h 4 ( ) | i sc T
! -1
i SC ¢ I H
! External +24 V
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B The setting of S1 DIP switch on the control board

The Varispeed L7 control board has the S1 DIP switch for selecting a encorder power supply voltage. Select
the appropriate voltage setting before connecting a motor encorder. The default setting is that both @ and @
switches are ON position, which the power supply voltage is selected 5 VDC.

5 VDC power supply adjustment
(Default: 5.15 + 0.05 VDC)

12 VDC power supply adjustment
(Default: 12.4 +0.05 VDC)

Encoder power supply selection

/ (Default: 5 VDC)

5V Setting of | Setting of Voltage of
® @ Power supply 2
1| | on OFF OFF 12vDC ™!
ON ON "
OFF | (defaulty | (defaulty | > VPC
OFF ON Do not use 3
@ ON OFF Do not use 3

Fig 2.14 DIP switch S1
* 1. Default voltage setting is 12.4 £ 0.05 VDC

* 2. Default voltage setting is 5.15 + 0.05 VDC
* 3. This voltage isn't regulated, therefore DO NOT SELECT and DO NOT USE FOR A ENCODER POWER SUPPLY.
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& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.15.

Forward run/stop N
Reverse run/stop / \
External Fault I \
Fault Reset
Multi-fanction
contact Inputs Multi f-step speed setting 1
(Factory setting)
< Multi f-step speed setting2 _—
JOG reference
[
Hardware baseblock Pulse Monitor Output
RS-422 Level
(30 m or less wiring)
i@'lpm V (24 V)
1
MA |
. ——0
I CN5 (NPN setting) mB ! Fault contact Output
1 "ﬂ—o 250 VAC 10 mA min. 1 A max.
1 30 VDC 10 mA min. 1 A max.
E(G) —MC(')
1
Frequency setting Cra e Release
X M2 1 ommand
adjustment +V Frequency setting (Factory setting)
power +15V 20 mA 1
1 N :
External frequenc: M3 ) Multi-fanction Contact Output
q 4 Frequency setter Mast " ——(0 Magnetic Contactor | 250 VAC 10 mA min.
reference 2 k0 A1 Master spee; T Control 1A
reference M4 F ! max. .
010 +10 V (20 kQ2) (Factory setting) 30 VDC 10 mA min.
: 1 Amax.
M5

ov Q Inverter Ready
M6 (Factory setting)
I
1
1
1

MOMOBUS mtmimimimimimimimimima -
communication : :
RS-485/422 v i
-i i  Communication i
o and !
; i
2CN : : Control Boards i
H (For Option) !
P !
- ! ;
[ !
e ) 1 | : !
H ! PO : !
Input Voltage ----) Dbc/be O—¢ I [ i

48/96 VDC i Converter ! tP . Output Voltage 1

For Battery _‘___O For option  ~ No For Contorl power supply :

- Q O
R i ! ]
e e e ——— -
Note: o
1.Main circuit terminals are indicatied with double circles and Shielded t Y Twisted-pair
control circuit terminals are indicatied with single circles wires ; wires

2.The output current capacity of the +V terminal is 20 mA

3.Sequence input signal S1 to S7 and BB are labelled for sequence

connections for no-voltage contacts or NPN transistors as the

default setting .

For PNP transistor sequence connections (+24 V common and sourcing mode)
or to provide a 24 V external power supply, refer to Table 2.11.

The master frequency reference is set to a voltage input refer-

ence as the default setting .

&

Fig 2.15 Control Circuit Terminal Connections




Wiring Control Circuit Terminals

€ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits.
* Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2,
W/T3, ©, @1, @2, and @3, PO, NO) and other high-power lines.

 Separate wiring for control circuit terminals MA, MB, MC, M1, M2, M3, M4, M5, and M6 (contact out-
puts) from wiring to other control circuit terminals.

* If using an optional external power supply, it must be a UL-listed Class 2 power supply source.

» Use twisted-pair or shielded twisted-pair cables for control circuits to prevent operating faults. Process
cable ends as shown in Fig 2.16. Wiring length must be 30 mm or less.

 Connect the shield wire to terminal E (G).
* Insulate the shield with tape to prevent contact with other signal lines and equipment.

 Use a class 2 power supply (UL standard) when connecting to the control terminals.

Shield sheath Armor

Do not connect here.

Connect to shield sheath ter-
minal at Inverter (terminal E

(@)

Insulate with tape

Fig 2.16 Processing the Ends of Twisted-pair Cables
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Wiring Check

& Checks

Check all wiring after wiring has been completed. Do not perform continuity check on control circuits. Per-
form the following checks on the wiring.

* Is all wiring correct?
» Have no wire clippings, screws, or other foreign material been left?
* Are all screws tight?

» Are any wire ends contacting other terminals?

2-26



Installing and Wiring Option Boards .
Installing and Wiring Option Boards

€ Option Board Models and Specifications

Up to two option boards can be mounted on the control board (C and D) shown in Fig 2.17.

Table 2.12 lists the type of option boards and their specifications.

Table 2.12 Option Board Specifications

Option Board Model Specifications Mountllng
Location
Dev1ceN§t . SI-N1 Option board for DeviceNet fieldbus C
communication board
Proﬁbus-.DP. SI-P1 Option board for Profibus-DP fieldbus C
communication board
InterBus-S . SI-R1 Option board for InterBus-S fieldbus C
communication board
CANOpe'n . SI-S1 Option board for CANOpen fieldbus C
communication board
Input signal levels
AL-14U Channel 1: 0 to 10 V (20 kQ) C I
Channel 2: 4 to 20 mA (250 Q)
Resolution: 14 Bit
Analog input boards
Input signal levels
Signal level: -10 to +10 V (20 kQ)
Al-14B 41020 mA (250 Q) ¢
Resolution: 13 Bit + sign
AO-08 8 bit analog outputs, 2 channels D
Analog monitor board
AO-12 12-bit analog outputs, 2 channels D
DO-08 Six photocoupler outputs and 2 relay outputs D
Digital output board
DO-02C 2 relay outputs D
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@ Installation

Before mounting an option board, remove the terminal cover and be sure that the charge indicator inside the
Inverter is not lit anymore. After that remove the Digital Operator/Monitor and front cover and then mount the
option board.

Refer to documentation provided with the option board for the mounting instructions for option slot C and D.

H Preventing C and D Option Board Connectors from Rising

After installing an option board into slot C or D, insert an option clip to prevent the side with the connector
from rising. The option clip can be easily removed by holding onto the protruding portion of the clip and pull-
ing it out.

Remove the option clip before installing an option board into slot C or D. The option board can not be
installed completely and may not function properly if it is installed with the option clip attached.

2CN
C option board connector

— C option board mounting spacer

Option clip
(To prevent raising of
C and D option boards)

I~ C option board

— D option board
3CN

D option board connector ™D option board mounting spacer

A

Fig 2.17 Mounting Option Boards
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Digital Operator and |
Modes =

This chapter describes Digital Operator displays and functions, and provides an overview of

operating modes and switching between modes.
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.LED Monitor for JVOP-163

This section describes the displays and functions of the LED monitor.

& LED Monitor

Indicates the operation status by the combination of the LED displays (Lights up, Blink, and Off) at RUN,
DS1, and DS2.

The LED pattern is as follows at each mode.

MmN DS £ FER ]7 Operation Mode Indicators
. . . . RUN: Lights up during Inverter run, Off if the Inverter
is stopped

DS1: Fault Status 1

DS2: Fault Status 2

The combination of the three LEDs Run, DS1 and
DS2 indicates the drive status.

FodaNiioh oi-ind
2N (i '|': AR STATIS . . .
EEREERE. Er | Drive Status Indications
ERENE 30T
[ BECRE-3E-3 L Alarm Indications
[ ] | Lk | ' | .
[ ] LB [ ] Tpig: | N
[ ] i i3 L T L& . .
e % | & | & [ono | Fault Indications
] i'i;'. i B
- t- ‘,. F = o ]
5 LEOH]
D HLIRE
LN T

Note: When a combination of LED pattern different from above figure occurs, it is CPF00 or CPFO01 fault.

€ LED Display when the Power is ON

Normal operation: The figure below shows the LED display when the drive is ready and no FWD/REV
signal is active

RUN DS1 DS2 POWER
¢’/ _‘C')’_
AR . . 1N
Alarm: The figure below shows an example of the LED display when a minor fault occurs.
Refer to Chapter 6 and take appropriate countermeasures.
RUN DS1 DS2 POWER
A/ \ls _\ 1 I_
I‘|>\ /Q\ ® 7N
Fault: The figure below shows an example of the LED display when an OV or UV fault occurs.
RUN DS1 DS2 POWER
AN/ N V2 \ls
L -O- -O-
71N VAR 71N




Digital Operator (Optional) .
Digital Operator (Optional)

This section describes the displays and functions of the Digital Operator.

# Digital Operator Display

The key names and functions of the Digital Operator are described below.

Drive Mode Indicators

] | FWD: Lit when there is a Forward Run Command input.
AR LE= P = ] REV: Lit when there is a Reverse Run Command input.

Frequency Ref SEQ: Lit when the run command from the control
= circuit terminal is enabled.
Ul_' I=|:'E‘ " E"@Hz REF:  Lit when the frequency reference from control
- circuit terminals A1 and A2 is enabled.
Ul- e2=c8, 84z ALARM: Lit when an error or alarm has occurred.

Ul- eE=18. 031

I Data Display (LCD)
Displays monitor data, constant numbers, and settings.

L, CIFPRATTH S0P A

Mode Display (Displayed at upper left of data display.)

— DRIVE: Litin Drive Mode.
":"F:"-JU e QUICK: Litin Quick Programming Mode.
i ADV: Lit in Advanced Programming Mode.
VERIFY: Litin Verify Mode.
CATA A. TUNE: Lit in Autotuning Mode.
ENTEHR
—, Keys

RESET Execute operations such as setting user parameters,

monitoring, jogging, and autotuning.
L]
RALIN STOP

i

Fig 3.1 Digital Operator Component Names and Functions

# Digital Operator Keys

The names and functions of the Digital Operator Keys are described in Table 3.1.

Table 3.1 Key Functions

Key Name Function

Switches between operation via the Digital Operator (LOCAL) and

RL%E LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting parameter 02-01.
M-E .N :U MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.

Enables jog operation when the Inverter is being operated from the

JOG JOG Key Digital Operator.




Table 3.1 Key Functions (Continued)

Name Function

Selects the rotation direction of the motor when the Inverter is being

FWD/REV Key operated from the Digital Operator.

Sets the number of digits for parameter settings.

Shift/RESET Key Also acts as the Reset Key when a fault has occurred.

Selects menu items, sets parameter numbers, and increments set val-
Increment Key ues.
Used to move to the next item or data.

Selects menu items, sets parameter numbers, and decrements set val-
Decrement Key ues.
Used to move to the previous item or data.

DATA
ENTER

Pressed to enter menu items, parameters, and set values.

DATA/ENTER Key Also used to switch from one display to another.

RUN

Starts the Inverter operation when the Inverter is being controlled by

RUN Key the Digital Operator.

°
STOP

Stops Inverter operation.
STOP Key This Key can be enabled or disabled when operating from the control
circuit terminal by setting parameter 02-02.

Note Except in diagrams, Keys are referred to using the Key names listed in the above table.

There are indicators on the upper left of the RUN and STOP Keys on the Digital Operator. These indicators
will light and flash to indicate operating status.

The RUN Key indicator will flash and the STOP Key indicator will light during initial excitation of the
dynamic brake. The relationship between the indicators on the RUN and STOP Keys and the Inverter status is
shown in the Fig 3.2.

STOP [STOP: 1
Frequency settingI : 3 : |
RUN L] Ok o) ot 593
sToP 05 o 03 ¥ o

Q@ Lit O : Blinking @ : Not lit

Fig 3.2 RUN and STOP Indicators



Digital Operator (Optional)

The following table shows the relationship between the indicators on the RUN and STOP Keys and the
Inverter conditions.

The indicators are lit, unlit or blinking reflecting the order of priority.

Table 3.2 Relation of Inverter to RUN and STOP Indicators

Priorit RUN STOP Inverter Conditions
Y Indicator | Indicator Status

1 [ () Stopped Power supply is shut down.

Emergency stop

* Stop Command is sent from the Digital Operator when the control cir-
cuit terminals were used to operate the Inverter.

* Emergency Stop Command is sent from the control circuit terminal.

2 [ o Stopped* Switched from LOCAL (operation using the Digital Operator) to

REMOTE (operation using the control circuit terminals) when the Run

Command is sent from the external terminal.

Switched from the Quick or Advanced Quick programming mode to the

Drive mode when the Run Command is sent from the external terminal.

The Inverter is run at a frequency below the minimum output frequency.
3 Q Q Stopped The Run Command is carried out when the External Baseblock Com-
mand using the multi-function contact input terminal is issued. 3

4 ) 05 Stopped Stopped

During deceleration to a stop

During DC injection braking when using the multi-function contact input
5 o Q Running terminal.

During initial excitation of DC injection braking while the Inverter is
stopped.

During emergency deceleration
» Stop Command is sent from the Digital Operator when operating the

6 Runnin . I .
® ® unning Inverter using the control circuit terminals.
* Emergency Stop Command is sent from the control circuit terminal.
Run Command is issued.
7 Or ® Running During initial excitation of DC injection braking when starting the

Inverter.

Note :(3::Lit (J: Blinking @: Not lit
* If planning to run the Inverter again, first turn OFF the Run Command and Emergency Stop Command from the control circuit terminal and send the Run
Command.
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[]
Modes

This section describes the Inverter’s modes and switching between modes.

& Inverter Modes

The Inverter's parameters and monitoring functions are organized in groups called modes that make it easier to
read and set parameters.The Inverter is equipped with 5 modes.

The 5 modes and their primary functions are shown in the Table 3.3.

Table 3.3 Modes

Mode Primary function(s)
Drive mode Use this mode to start/stop the Inverter, to monitor values such as the frequency ref-
erences or output current and for displaying fault information or the fault history.
Quick programming mode Use this mode to read and set the basic parameters.
Advanced programming mode Use this mode to reference and set all parameters.
. Use this mode to read/set parameters that have been changed from their factory-set
Verity mode

values.

Use this mode when running a motor with unknown motor data in the vector control
Autotuning mode* methods. The motor data are measured/calculated and set automatically.
This mode can also be used to measure only the motor line-to-line resistance.

* Always perform autotuning with the motor before operating in the vector control methods.



Modes

€ Switching Modes

The mode selection display will appear when the MENU Key is pressed. Press the MENU Key from the mode
selection display to switch through the modes in sequence.

Press the DATA/ENTER Key to enter a mode and to switch from a monitor display to the setting display.

Display at Startup

e uency Ret”
U1- [0]=60.00Hz

U1-02=0.00Hz
U1-03=0.00Hz
Mode Selection MENU
; Monitor Display Setting Display
Display
A
)
| ( v
Eﬁl\ﬁain Menu ** DRIVE, 1 nitor Rdy P N DR#\(Squency Re’}dy ‘ DR#\r/Squz_ancy Re’?dy
- __ -01=60.00Hz [¥ ?l U1- @:GO.OOHZ 1 U1- 01=60.00Hz
Operation < U1-02=0.00Hz |« U1-02=0.00HZ g (0.00 ~ 60.00)
U1-03=0.00A U1-03=0.00A "0.00Hz"
ESC ESC ESC
y
-QUICK- -QUICK- -QUICK-
** Main Menu ** > Control Method < > Control Method
Quick Setting ¢ AT-02=3 3 A102= B %
bl Closed-loop Vector [~ Closed-loop Vector
ESC ESC
MENU
e — V[
“ADV- “ADV- 22— “ADV- ADV-
** Main Menu ** N Initialization > Select Language > Select Language
Programming - 00=0 A1-[Ug=0 0~ | A1-00=[g *0*
Select Language | English -~ English
ESC ESC ESC
) 4
VERTFY- - [VERFY- | The parameter number will be displayed if a
Main Menu >  NoneModified 4——  parameter has been changed. Press the
Modified Consts | DATA/ENTER Key to enable the change.

MENU

4 Y

) 4
-A.-TUNE- -ATUNE- -A.TUNE-
** Main Menu ** y|...Tuning Mode Sel __| » |- Tuning Mode Sel __
; | T-@ko ot [ g I o K3
Auto-Tuning <« Standard Tuning < Standard Tuning

0
ESC ESC

Fig 3.3 Mode Transitions

1\
- To run the Inverter after viewing/changing parameters press the MENU Key and the DATA/ENTER Key in sequence to

® = enter the Drive mode. A Run Command is not accepted as long as the drive is in any other mode.
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& Drive Mode

The Drive mode is the mode in which the Inverter can be operated. All monitor parameters (U1-0) as well

as fault information and the fault history can be displayed in this mode

When b1-01 (Reference selection) is set to 0, the frequency can be changed from the frequency setting display
using the Increment, Decrement, and Shift/RESET Keys. The parameter will be written and the display returns

to the Monitor display.

EExample Operations

Example key operations in drive mode are shown in the following figure.

Display at Startup

u1-

-D%\r/g- uency Rgfdy

60.00Hz

U7-02=0.00Fz
U1-03=0.00A

Mode Selection
Display

 EE——

MENU

A 4

-DRIVE-

** Main Menu **

Operation

Frequency Setting Display

MENU

A 4

-QUICK-

** Main Menu **

Quick Setting

MENU

A 4

-ADV-

** Main Menu **

Programming

MENU

A 4
VERTFY-
** Main Menu **

Modified Consts

MENU
A

“ATUNE-
** Main Menu **

Auto-Tuning

_

!

RI‘-lrequency Rep?
U1-01= ESO 00Hz

N—

(0.00~ 60,00
"0.00HZ"

The Frequency Setting
Display will not be
displayed when using an
analog reference.

The fault name will be displayed
if the DATA/ENTER Key is pressed
while a parameter is being displayed

for which a fault code is being

U2 -01=0C
Over Current

Rdy

U2 -02= 0V
DC Bus Overvolt

Monitor Display
l
= ’ ‘ » ] +
DR E Monitor RESET| DRﬁrg uency Rg?y P ‘
--01 60. OOHz » U1- 60.00Hz [€ »
""" U1-02=0.00H <t U1-02=0.00H <
U1-03=0.00A- | U1-03=0.00a~ €
A A ESC
\ 4
VES T Ry > DRIVE-
Monitor RESET utput Fre
I¥El - 02=60.00Hz i« > =
-ﬁ3"060A """" U
-04= -t U1-04= 2
ESC A
DRV Monitor Ray — bR No ofTraveIs Ray
IEE-55 =11 N 71 U1-89
U1-56=0.00Hz -4
U1-74=0.0% — y13%2 889/'*2
—~ displayed.
é é}-
Y ‘ @ @ ¢
)
N ault Trace RESET] | P.{urrent Fault N
-01=0C < 4 — oC d
U2-02=0V < u2-0230v <
U2-03=60.00Hz U2- 3—60.0AH2
’ » -
DRI\l/:ault Trace Ry RESET| | DRIVLaSt Fault ' N
» 025Ke) »
ESC ESC

v |

>

u

A\ 4

m
y b
I ©

Rdy
U3 -01=0C

Over Current

\/
-~ \/

®

Y

DRVE Ut History | [Reser] ORVE] ast Fault "~
~ [E-01=0C |¢ > - =oc
U3-02= OV < U3-02=0V <
3-03= OH — 3-03=0H
A A
BRI R 2 DRTY: Rd
EautMessage < — » Eouit ssage2y
— [EY- 02 = O/ us - il =ov
UF03=0H < U3-03= OH <
U3-04= Esc U3-04= OV

=6 6=

Fig 3.4 Operations in Drive Mode

ESC

Rdy
U3 -02= 0V

DC Bus Overvolt




Modes

Note: 1. When changing the display with the Increment / Decrement Keys, the next display after the one for the last parameter number will be the one for the
first parameter number and vice versa. For example, the next display after the one for U1-01 will be U1-40. This is indicated in the figures by the
letters A and B and the numbers 1 to 6.

2. The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON. The monitor item displayed at startup
can be set in 01-02 (Monitor Selection after Power Up).Operation cannot be started from the mode selection display.

€ Quick Programming Mode
In quick programming mode, the basic parameters required for Inverter trial operation can be monitored and
set.

The parameters can be changed from the setting displays using the Increment, Decrement, and Shift/RESET
Keys. The parameter will be written and the monitor display will be returned to when the DATA/ENTER Key
is pressed after changing the setting.

Refer to Chapter 4 Parameters for details on the parameters displayed in quick programming mode.

EExample Operations
Example key operations in quick programming mode are shown in the following figure.

Mode Selection Display Monitor Display Setting Display

MENU

DRIVE-
** Main Menu **

Operation

MENU

® ®

A

E - ~QUICK- “QUICK-
%Liltli/}l(ain Menu ** N Control Method _ - Control Method
1 A1-02= 3 *3* [T "1 A1-02 = *3*
Quick Setting < Closed-'!gpp Vector | Closed-!%gp Vector
Y
QUICK_ “QUICK-
v \ Accel Time 1 P o Accel Time 1
ADV- C1-01=3.00sec [ "Ic1-01=
*Main Menu * 00915600,00) | 1ol E?ooe%%;ggfec
. .Ousec
Programming l T Esc
—QUICK- -QUICK-
N Decel Time 1|, ol Decel Time 1
C1-02=3.00sec [ ”1C1-02=[0 03.00sec
\ 4 (0.00 to 600.00) <& (0.00 to 600.00)
~VERIFY- "3.00sec” "3.00sec”
** Main Menu ** .A
1~
Modified Consts !

-QUICK-
. l....MOL Fault Select__|

| MOLF
L1-01=1 01 1
Std Fan Cooled | Std Fan Cooled
A

f A
ATUNE- H i
** Main Menu ** f L

Auto-Tuning

)

*
2

*
A

Fig 3.5 Operations in Quick Programming Mode




€ Advanced Programming Mode

In advanced programming mode all Inverter parameters can be monitored and set.

A parameter can be changed from the setting displays using the Increment, Decrement, and Shift/RESET
Keys. The parameter will be written and the monitor display will be returned to when the DATA/ENTER Key
is pressed after changing the setting.

Refer to Chapter 4 Parameters for details on the parameters.

EExample Operations

Example key operations in advanced programming mode are shown in the following figure.

Mode Selection Display Monitor Display Setting Display
— ofo O =
T ~ !
¥ 3 v
“ADV- ADV- » “ADV- “ADV-
** Main Menu ** N Initialization RESET] A?e@?.t Lanrz)uang Select Language
> s > TR F > ST ¢
Programming < '00_0 < English <€ Al 0E?1g|i:shm
R Select Language [™ Q" "
ESC T A ESC A ESC
o
; : 4
v o - [
~VERTFY- Initialization RESED) UL Control Method.___| >1.....Control Method____|
“Main Menu** [ | b 05 =3 1 A1-0A *3* | é|1 -O% : 3
Modified Consts Control Method [ Closed-loop vector £sc osed;loop vector

ESC :A
0 O

N 1
e e [ = 4
uto-Tuning “ADV- “ADV-
L Accel/Decel RESEL Accel Time._1

[ 01 = 3.00 sec|_
" Accel T|[r1e 1 <
»

y
-A.TUNE-

** Main Menu **

-ADV-
_..AccelTime 1 ______|

3.00 sec C1-01=[003.00 sec
~ 600.00) (0.00 ~ 600.00)
00sec” "3.00sec”

A

y

_
Y

\ 4
A

A

m
7]

oD

-DRIVE-
** Main Menu **
- -ADV- RESET -ADV- . -ADV- ]
Operation Accel/Decel Decel Time 1 > Decel Time 1
[oFl- 02 = 3.00 sec 7| C1-[= 3.00 sec C1-02=[03.00 sec

y
S
=0
Ol
1
2
85S¢
o
2
A

(0.00 ~ 600.00)
"3.00sec”

Decel Time 1 "
: [ : 3.00s A ESC
y é} ;

B
e
®

“QUICK-
** Main Menu **

Quick Setting

MENU

Fig 3.6 Operations in Advanced Programming Mode




mSetting Parameters

Here the procedure to change C1-01 (Acceleration Time 1) from 3.0 s to 4.0 s is shown.

Table 3.4 Setting Parameters in Advanced Programming Mode

Step
No.

Digital Operator Display

Description

-DRIVE- -Rdy-
Frequency Ref

U1-[0)| =60.00Hz

U1-02=0.00Hz
U1-03=0.00A

Power supply turned ON.

-DRIVE-
** Main Menu **

Operation

-QUICK-
** Main Menu **

Quick Setting

-ADV-
** Main Menu **

Programming

Press the MENU Key 3 times to enter the advanced programming
mode.

-ADV-
Initialization

X-00=0

Select Language

Press the DATA/ENTER Key to access the monitor display.

-ADV-
Accel / Decel

[&l-01= 3.00sec
Accel Time 1

Press the Increment or Decrement Key to display the parameter
C1-01 (Acceleration Time 1).

-ADV-
Accel Time 1

C1-01 = [§03.00sec
(0.00 ~ 600.00)
"3.00 sec"

Press the DATA/ENTER Key to access the setting display. The
current setting value of C1-01 is displayed.

-ADV-
Accel Time 1

C1-01 = 0[fJ3.00sec
(0.00 ~ 600.00)
"3.00 sec"

Press the Shift/RESET Key to move the flashing digit to the right.

-ADV-
Accel Time 1

C1-01= 00[]00sec
(0.00 ~ 600.00)
"3.00 sec”

Press the Increment Key to change set value to 4.00 s.

10

-ADV-
Accel Time 1

C1-01= 00[g}00sec
(0.00 ~ 600.00)
"3.00 sec”

Press the DATA/ENTER Key to save the set data.

11

-ADV-

Entry Accepted

“Entry Accepted” is displayed for 1 sec after pressing the
DATA/ENTER Key.

12

-ADV-
Accel Time 1

C1-{oil= 4.00 sec
(0.90 ~ 600.00)

3.00 sec”

The display returns to the monitor display for C1-01.

Modes
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@ Verify Mode

The Verify mode is used to display any parameters that have been changed from their default settings in a pro-
gramming mode or by autotuning. “None” will be displayed if no settings have been changed.

The parameter A1-02 is the only parameter from the A1-00 group, which will be displayed in the modified
constant list if it has been changed before. The other parameters will not be displayed, even if they are differ-
ent from the default setting.

In the verify mode, the same procedures can be used to change settings as they are used in the programming
mode. Use the Increment, Decrement, and Shift/RESET Keys to change a setting. The parameter will be writ-
ten and the monitor display will be returned to when the DATA/ENTER Key is pressed after changing the set-
ting.

BExample Operations
In the example below the following settings have been changed from their default settings:
* b1-01 (Reference Selection)
* C1-01 (Acceleration Time 1)
* E1-01 (Input Voltage Setting)
* E2-01 (Motor Rated Current).

Mode Selection Display Monitor Display Setting Display

=

-ADV-
** Main Menu **

Programming

Ql\)
-VERIFY- Y -VERIFY-

** Main Menu ** Reference Source |

VERIFY-
Reference Source

N

Y

\ 4

Modified Consts | PLOTX0 C e bi01= [ 0"
-~ " = — Te(m'inals
ESC — =
=] 1=
~VERIFY- VERIFY-
4 N Accel Time_1 P - Accel Time 1
-A.-TUNE- C1-01=20.00sec [~ ” C1-01=[1)20.00sec
** Main Menu ** (0.00 ~ 600.00) < (0.00 ~ 600.00)
"3.00 sec” B "3.00 sec"

=
mj
=2
‘g.
<
S
&
¢
! 8
O

Auto-Tuning — =
)
LU=LUIC R N S—" LA S L AL )0 Lo —
E1-01=190VAC E1-01= H90VAC
Y (155~255) (155~255)
'DELV,%/" M N "200VAC" - "200VAC"
ain Menu E
N ~
Operation #ZI Iz

VERIFY-
\ Motor Rated FLA

A

A

U

[ VERFY- _ |
Motor Rated FLA

E2-01= 2.00A [€ > TE2:01= B.00A
(0.32~6.40) < (0.32~6.40)
v "1.90A" N "1.90A"
ESC
“QUICK- N NA
** Main Menu **
Quick Setting e

MENU

Fig 3.7 Operations in Verify Mode



Modes

€ Autotuning Mode

Autotuning automatically measures and sets the required motor data in order to achieve the maximum perfor-
mance. Always perform autotuning before starting operation when using the vector control methods.

When V/f control has been selected, only stationary autotuning for line-to-line resistance can be selected.

When the motor cannot be disconnected from the load, and open-loop or closed-loop vector control shall be
used to perform stationary autotuning.

BExample of Operation

Enter the motor rated output power (in kW), rated voltage, rated current, rated frequency, rated speed, and
number of poles specified on the nameplate of the motor and then press the RUN Key. The motor is automati-
cally run and the measured motor data are set in the E2-C000 parameters.

Always set the above items. Otherwise autotuning cannot be started, e.g. it cannot be started from the motor
rated voltage input display.

A parameter can be changed from the setting displays using the Increment, Decrement, and Shift/RESET 3
Keys. The parameter will be written and the monitor display will be returned to when the DATA/ENTER Key
is pressed after changing the setting.

The following example shows autotuning for open-loop vector control while operating the motor.
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Fig 3.8 Operation in Autotuning Mode

\4

Tune Successful

If a fault occurs during autotuning, refer to Chapter 6 Troubleshooting.
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Parameters

This chapter describes all parameters that can be set in the Inverter.

Parameter Descriptions ............coooeiiiiiiiiiiiiiccceeeee 4-2 s
Digital Operation Display Functions and Levels .......... 4-3

Parameter TablesS. ... 4-8
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Parameter Descriptions

This section describes the contents of the parameter tables.

@ Description of Parameter Tables

Parameter tables are structured as shown below. Here, b1-01 (Frequency Reference Selection) is used as an

example.
boram. | Name Change Control Methods MBELIJV;;O
g Setting | Factory | during ~ _
eter Description ) Open- | Closed | Page
Number Display Range | Setting O{?era- VI loop loop Regis-
fon Vector | Vector ter
Reference Sets the frequency reference
source input method.
selection 0: Digital Operator
b1-01 1: Control Flrcult terminal 0t03 0 No A A A 180H _
(analog input)
Reference 2: MEMOBUS communica-
Source tions
3: Option Board

* Parameter Number: The number of the parameter.

* Name:

* Description:

* Display:

* Setting Range:
* Factory Setting:

* Change during Operation:

 Control Methods:

* MEMOBUS Register:
* Page:

The name of the parameter.

Details on the function or settings of the parameter.
The display shown in the Digital Operator JVOP-160.
The setting range for the parameter.

The factory setting (each control method has its own factory setting.
Therefore the factory setting changes when the control method is
changed.)

Refer to page 4-61, Factory Settings that Change with the Control
Method (A1-02) for factory settings that are changed by setting the
control method.

Indicates whether the parameter can be changed or not while the
Inverter is in operation.

Yes: Changes are possible during operation.
No: Changes are not possible during operation.

Indicates the control methods in which the parameter can be moni-
tored or set.

Q:  The item can be monitored and set as well in quick program-
ming mode as in advanced programming mode.

A:  The item can be monitored and set in advanced programming
mode only.

No: The item cannot be monitored or set in this control method.
The register number used for MEMOBUS communications.

Reference page for more detailed information about the parameter.



Digital Operation Display Functions and Levels .

Digital Operation Display Functions and Levels

The following figure shows the Digital Operator display hierarchy for the Inverter.

No. Function Page
u1 Status Monitor Parameters 4-52
u2 Fault Trace 4-57
MENU Drive Mode u3 Fault History 4-59
Inverter can be operated and A1 Initialize Mode 4-8
its status can be displayed. A2 User-set Parameters 4-9
b1 Operation Mode Selections 4-10
b2 DC Injection Braking 4-11
b4 Timer Functions 4-11
b6 Dwell Functions 4-12
Quick Programming Mode C1 Acceleration/Deceleration 4-13
— - Cc2 S-curve Acceleration/Deceleration 4-14
?‘:Irn;r;:rr:ti‘;?ig‘::g;‘:;iii C3 Motor Slip Compensation 4-15
or set. C4 Torque Compensation 4-16
C5 Speed Control (ASR) 4-17
Ccé6 Carrier Frequency 4-18
d1 Preset Reference 4-19
dé Field Weakening 4-20
E1 VI/f Pattern 4-21
Advanced Programming Mode E2 Motor Setup 4-22
F1 PG Option Setup 4-24
All parameters can be moni- Fa Analog Monitor Boards 426
tored or set. —
F5 Digital Output Boards 4-27
F6 | Serial Communications Option Boards 4-28
H1 Multi-function Contact Inputs 4-29 4
H2 Multi-function Contact Outputs 4-30
H3 Analog Inputs 4-32
H5 MEMOBUS Communications 4-34 _
Verify Mode L1 Motor Overload 4-35
Parameters changed from the L2 Power Loss Ridethrough 4-35
default settings can be moni- L3 Stall Prevention 4-36
tored or set. L4 Reference Detection 4-37
L5 Feed Restart 4-38
L6 Torque Detection 4-39
L7 Torque Limits 4-40
L8 Hardware Protection 4-41
N2 Automatic Frequency Regulator 4-42
N5 Feed Forward 4-43
o1 Monitor Selections 4-43
Autotuning Mode 02 Digital Operator Functions 4-44
03 Copy Functions 4-46
Automatically sets motor S1 Brake Sequence 4-47
parameters for vector control S2 Slip Compensation for lift 4-50
S| S |
‘ T | Motor Autotuning 4-51




€ Parameters Setable in Quick Programming Mode

The minimum parameters required for Inverter operation can be monitored and set in quick programming
mode. The parameters displayed in quick programming mode are listed in the following table. These, and all
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other parameters, are also displayed in advanced programming mode.

MEMO
Param- Name A Change | Control Methods
eter Description Setting | Factory | during Open- | Closed- BUS
Number Displa Range | Setting | Opera- | loop loop | Regis-
play tion Vector | Vector | ter
Used to set the parameter access level
Parameter access | (set/read.)
level 0: Monitoring only (Monitoring drive
mode and setting A1-01 and A1-04.)
1: Used to select parameters (Only
parameters set in A2-01 to A2-32 can
Al1-01 be read and set.) 0Oto2 2 Yes Q Q Q 101H
2: Advanced
Access Level (Parameters can be read and set in
both, quick programming mode (Q)
and advanced programming mode
(A).)
Control method Used to select the control method for the
selection Inverter
0: V/f control
A1-02 2: Open-loop vector 0,2,3 3 No Q Q Q 102H
3: Closed-loop vector
Control Method This parameter is not changed by the ini-
tialize operation.
Acceleration time 1 |Sets the acceleration time to accelerate
C1-01 - from 0 Hz to the Yes Q Q Q 200H
Accel Time 1 maximum output frequency. 0.00to
600.00 | 3.00s
Deceleration time 1 | Sets the deceleration time to decelerate *1
C1-02 - from the maximum output frequency to Yes Q Q Q 201H
Decel Time 1 0 Hz.
S-curve characteris-
tic time at accelera-
C2-01 |tion start No Q Q Q 20BH
S-Crv Acc @ Start
S-curve characteris-
tic time at accelera-
C2-02 tion end No Q Q Q 20CH
S-Crv Acc @ End . o
: All sections of the S-curve characteristic
S-curve characteris- | time are set in seconds units.
tic time at decelera- | When the S-curve characteristic time is | 0.00 to
€203 I tion start set, the accel/decel times will increase by | 2.50 0.30s No Q Q Q 20DH
S-Crv Dec @ Start |only half of the S-curve characteristic
— times at start and end.
S-curve characteris-
tic time at decelera-
C2-04 tion end No Q Q Q 20EH
S-Crv Dec @ End
S-curve Character-
istic time below lev-
C2-05 | ling speed No | Q | Q Q |232H
Scurve @ leveling
ASR proportional Sets th onal eain of th d 0.00
) (P) gain 1 ets the proportional gain of the spee .00 to ‘
C5-01 loop (ASR). 300.00 40.00 Yes No No Q 21BH
ASR P Gain 1




Digital Operation Display Functions and Levels

MEM
Param- Name ‘ Change | Control Methods BUSO
eter Description Setting | Factory | during Open- | Closed- .
Number Displa Range | Setting | Opera- | loop loop | Regis-
play tion Vector | Vector | ter
ASR integral (I) Sets the | L fih dl 0.000
] time 1 ets the integral time of the speed loop E to
C5-02 (ASR). 10.000 0.500 s Yes No No Q 21CH
ASR I Time 1
ASR proportional | Usually changing this setting is not nec-
€5-03 |(P) gain2 essary. (3)6000 (;3 2000 | Yes | No | No Q | 21DH
ASR P Gain 2 '
- - - P=C5-01
ASR integral (I) 1=C5-02
time 2
C5-04 -~ oo 0000001 b shoe | Yes | No | No | Q | 21EH
) 10.000 ’
ASR I Time 2 0 E1-04  Motor
speed (Hz)
ASR delay time Sets the filter time constant; the time
C5-06 from the speed loop to the tgrque com- 0.000 to 0.004 No No No Q 220H
ASR Delay Time | mand output. Usually changing this set- | 0.500
ting is not necessary.
ASR switching fre- | Sets the frequency for switching between 0.0 to
C5-07 |quency Proportion Gain 1, 2 and Integral Time 1, 1'20 0 0.0 Hz No No No Q 221H
ASR Gain SW Freq |2 .
ASR proportional | Usually changing this setting is not nec-
€5-09 |(P) gain 3 essary. (3)6000 (;3 40.00 | Yes No | No Q | 22EH
ASR P Gain 3 '
- r - - P=C5-01
ASR integral (I) , 1=C5-02
time 3 !
1 P=C5-09
———————————— 0.000 to
_ ] 1=C5-10
C5-10 | 10.000 0.500s | Yes No No Q 231H
ASR 1 Time 3 E1-04  Motor
speed (Hz)
41-09 Vn reference Sets the frequency reference when Nomi- 50.00
%10 - nal speed reference is ON for a multi- H Yes Q Q Q 288H
Nomin Speed vn function input. z
d1-14 Inspection reference | Sets the frequency reference when 0 to 25.00
%10 - Inspection Run Command is ON for a 120.00 H Yes Q Q Q 28FH
Inspect Speed Vi | - function input. %) 3 z
VI (Leveling) Sets the frequency reference when Level-
d1-17 |reference ing speed reference is ON for a multi- 4.00Hz| Yes Q Q Q 292H
Level Speed vl function input.
Input voltage setting | Sets the Inverter input voltage. 155 to 200V
E1-01 This setting is used as a reference value 255 x4 No Q Q Q 300H
Input Voltage for protection functions. *4




Param- Name Change | Control Methods | MEMO
eter Description Setting | Factory | during Open- | Closed- BUS
Number Displa Range | Setting | Opera- | loop loop | Regis-

play tion Vector | Vector | ter
Max. output
frequency 0.0 to
E1-04 (FMAX) 120.0 60.0Hz| No Q Q Q 303H
Max Frequency
Output Voltage (V)
Max. output voltage | VvmAX 0.0 to
(E1-05) :
E1-05 |(VMAX) (s 255.0 202‘2 VI No Q Q Q 304H
Max Voltage *4
Base frequency (EY%&S) 00
B 0t
E1-06 |(FA) N ° 160.0Hz| No Q Q Q | 305H
ooy - 120.0
Base Frequency !
FMIN FB FA FMAX
Mld Output (E1-09) (E1-07) (E1-06) (E1-04)
frequency voltage Frequency (Hz) 00t | 1oy
E1-08 | (vB) To set V/f characteristics in a straight 2550 | 4y *5 No Q Q No | 307H
Mid Voltage A line, set the same values for E1-07 and *4
g E1-09. In this case, the setting for E1-08
Min. output will be disregarded. 0.0t 0.5 H
E1-09 |frequency (FMIN) | Always ensure that the four frequencies 1'2 0 8 s 5 z No Q Q A 308H
Min Frequency are set in the following manner: '
- E1-04 (FMAX) = E1-06 (FA) > E1-07
Min. output (FB) > E1-09 (FMIN) 0.0t
frequency voltage Yo oy
EI-10 | yMmiN) 25*1.0 sqrs | NoO Q Q No | 309H
Min Voltage
Mot ted ‘ Sets the motor rated current.
otor rated Current | vy set value will become the reference
value for motor protection and torque 175 to 14.00 A
E2-01 alu p 4 3500 | No Q Q Q | 30EH
limits. *6 *7
Motor Rated FLA | This parameter is an input data for
autotuning.
Sets th t ted slip.
Motor rated slip ets the motor raed Sup
This set value will become the reference 0.00 to | 2.73 Hz
E2-02 value for the slip compensation. 2 0.00 ' 7 No Q Q Q 30FH
Motor Rated Slip This parameter is automatically set dur- ’
ing autotuning.
f}::::or no-load cur- Sets the motor no-load current. 0.00 to 450 A
E2-03 This parameter is automatically set dur- 13.99 e 7 No Q Q Q 310H
No-Load Current ~|ing autotuning. *8
Number of motor | Sets the number of motor poles.
E2-04 |poles This value is an input data for 2t0 48 | 4 poles No No No Q 311H
Number of Poles autotuning.
Mo.tor line-to-line | Sets the motor phase-to-phase resistance. | 0.000 0771 O
E2-05 |resistance This parameter is automatically set dur- to ok - No Q Q Q 312H
Term Resistance ing autotuning. 65.000
Motor rated output | Sets the rated output power of the motor. 0.00t0 | 3.70
E2-11 |power This parameter is an input data for 6.50 00 ;7 No Q Q Q 318H
Mtr Rated Power ~ |autotuning. '
PG constant -
F1-01 Sets the number of PG pulses per revolu: 0 to 600 No No No Q 380H
PG Pulses/Rev tion 60000 *9
PG rotation 0: Phase A leads with Forward Run
Command. (Phase B leads with
Reverse Run Command.)
F1-05 PG Rotation Sel 1: Phase B leads with Forward Run Oorl 0 No No No Q 384H
Command. (Phase A leads with
Reverse Run Command.)




Digital Operation Display Functions and Levels

Param- Name Change | Control Methods | MEMO
eter Description Setting Factpry during Open- | Closed- BU$
Number : Range | Setting | Opera- | i loop loop | Regis-

Display tion Vector | Vector | ter

Sets whether the motor thermal overload
protection function is enabled or dis-
Motor protection abled.

selection 0: Disabled

1: General-purpose motor protection

2: Inverter motor protection

3: Vector motor protection

L1-01 When the Inverter power supply is 0to3 1 No Q Q Q 480H
turned off, the thermal value is reset, so
even if this parameter is set to 1, protec-
MOL Fault Select |tion may not be effective.

When several motors are connected to
one Inverter, set to L1-01 to 0 and ensure
that each motor is installed with a protec-
tion device.

* 1. The setting range for acceleration/deceleration times depends on the setting for C1-10. When C1-10 is set to 0, the setting range for acceleration/
deceleration times becomes 0.00 to 600.00 seconds.

* 2. The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz). If the display unit is changed, the setting range values
also change.

. The maximum setting value depends on the setting of the maximum output frequency (E1-04).

. This value is set according to 02-09. Values for a 200 V Class Inverter when 02-09=0 (Asia) are given. Values for a 400 V Class Inverter are dou-
ble.

*
& ow

5. The factory setting will change when the control method is changed. Open-loop vector control factory settings are given.
6. The setting range is 10 % to 200 % of the Inverter's rated output current. The value for a 200 V Class Inverter of 3.7 kW is given. 4
* 7. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.
8. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given. _
9. The factory setting is set according to 02-09. The value when 02-09=0 (Asia) is given. The value is 1024 when 02-09 is 1 or 2.
* 10.Not displayed when d1-18 is 0.
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Parameter Tables

@ A: Setup Settings

The following settings are made with the environment parameters (A parameters): Language displayed on the
Digital Operator, access level, control method, and initialization of parameters.

H Initialize Mode: A1

Parameters for the environment modes are shown in the following table.

Param- Name . Setting | Factory Czir:f:ir:wgge Contrgl ::?tgf)g;_ MEMOB
N:rtr?t:er - Description Range | Setting | Opera- | |§0p loop U_S Page
Display tion Vector | Vector Register
Language Used to select the language
selection for |displayed on the Digital Oper-
Digital Oper- | ator.
ator display | 0: English
1: Japanese
2: German
A1-00 Oto6 0 Yes A A A 100H -
3: French
Select 4: Italian
Language 5: Spanish
6: Portuguese
This parameter is not changed
by the initialize operation.
Used to set the parameter
Parameter access level (set/read.)
access level | 0: Monitoring only
(Monitoring drive mode
and setting A1-01 and Al-
04.)
1: Used to select parameters
(Only parameters set in A2-
Al1-01 01 toy:2—32 can be read 0to2 2 Yes Q Q Q 101H 5-74
and set.)
Access Level | 2- Advanced
(Parameters can be read
and set in both, quick
programming mode (Q)
and advanced
programming mode (A).)
Control Used to select the control
method method for the Inverter
selection 0: V/f control
A1-02 2: Open-loop vector 0,2,3 3 No Q Q Q 102H -
Control 3: Closed-loop vector
Method This parameter is not changed
by the initialize operation.
Used to initialize the parame-
Initialize ters using the specified
method.
0: No initializing
AL-03 1110: Initializes using the 0 to 0 No A A A 103H B
. parameters 2220
Init Parame- | 5550, Initializes using a
ters .
two-wire sequence.
(Initializes to the
factory setting.)




Parameter Tables

param-| Name Change | Control Methods | veEmoB

. Setting | Factory | during Open- | Closed-
'\luertnebrer = Description Range | Setting | Opera- | v/ |§op loop Reu'iter Page
isplay tion Vector | Vector | 9!

Password input when a pass-
Password word has been set in A1-05.
This function write-protects
some parameters of the initial-

ize mode. 0to
Al1-04 If the password is changed, 9999 0 No A A A 104H 5-75
Enter Pass- |A1-01 to A1-03 and A2-01 to
word A2-32 parameters can no
longer be changed. (Program-
ming mode parameters can be
changed.)
Password Used to set a four digit number
setting as the password.
Usually this parameter is not
AL-05 dlsplayeq. When the Password | 0 to 0 No A A A 105H 5.75
Select Pass- | (A1-04) is displayed, hold 9999
word down the RESET key and
press the Menu key. The pass-
word will be displayed.
BUser-set Parameters: A2 4
The parameters set by the user are listed in the following table.
b Name Change | Control Methods | MEMO I
aram- . A
o Setting | Factory | during Open- | Closed- BUS
eter Description . pen- | Close > | Page
Number|  Djsplay P Range | Setting | Opera- | v/f | loop | loop | Regis- 9
tion Vector | Vector ter
User speci- | (jsed to select the function for
A2-01 fied parame- | ¢5ch of the user specified
ters parameters. Parameters are the |b1-01to 106H to
to . . - No A A A 5-75
only accessible parameters if S3-01 125H

A2-32 | User Param 1 Parameter Access Level is set

to 32 to parameters (A1-01=1)




€ Application Parameters: b

The following settings are made with the application parameters (B parameters): Operation method selection,
DC injection braking, timer functions, and dwell functions.

B Operation Mode Selections: b1

/4 WARNING

» Do not change the factory setting (0) in b1-03 (Run Command source selection).
Doing so can cause the lift to drop.

Parameters for operation mode selection are shown in the following table.

Param- Name sut o C;hapge Control Methods | veEmoB
eter . Description Ranas | Sotting | Opers. Open- |Closed-|  Us |Page
i I 5] e | M| ek | sk | Register
Reference Sets the frequency reference
source selec- |input method.
tion 0: Digital Operator
b1-01 1: Control gircuit terminal 0t03 0 No A A A 180H 55
(analog input)
Reference 2: MEMOBUS communica-
Source tions
3: Option Board
Run Com- Sets the Run Command input
mand source |method.
selection 0: Digital Operator
1: Control circuit terminal
b1-02 (digital multi-function 0to3 1 No A A A 181H 5-4
inputs)
Run Source | 5. \MEMOBUS communica-
tions
3: Option Board
Stopping Used to set the stopping
method method used when a Stop
selection Command is input.
b1-03 Do not change the factory set- | 0 or 1 0 No A A A 182H -
Stopping ting.
Method 0: Ramp to stop
1: Coast to stop
Control input | Used to set the responsiveness
scan of the control inputs (forward/
reverse and multi-function
b1-06 inputs.) Oor1 1 No | A | A | A | 18sH | -
Cntl Input 0: Fast reading
Scans 1: Normal reading (Can be
used for possible
malfunction due to noise.)




Parameter Tables

Param- Name st o C;ha_nge Control Methods | veEmoB
eter . Description eting | raciory | curing Open- |Closed-|  ys | Page
Number| Display Range | Setting | Opera- | v4 | loop | loop ;
tion Vector | Vector Register
Operation Used to set the operation mode
selection by switching to the Remote
after switch- |mode using the Local/Remote
ing to remote |Key.
mode 0: Run signals that are input
during mode switching are
b1-07 disregarded. (Input Run Oorl 0 No A A A 186H -
signals after switching the
LOC/REM mode.)
RUN Sel 1: Run signals become
effective immediately after
switching to the Remote
mode.
Run Com- Used to set an operation prohi-
mand selec- |bition in programming modes.
tion in 0: Operation prohibited.
program- 1: Operate permitted _
b1-08 ming modes (Disabled when Digital Oorl ! No A A A 187H
Operator is the selected
RUN CMD Run Command source (bl-
at PRG 02 = O))
EDC Injection Braking: b2 4
Parameters for DC injection braking are shown in the following table. I
Name Control Methods | MEMO
Param- Setting | Factory %Tﬁir:%e 0 Closed-| BUS
eter . Description . pen- | Llosed- -~ |Page
Number| Display P Range | Setting | Opera- | v | loop | loop | Regis- 9
tion Vector | Vector ter
Magnetic
flux compen-
sation vol- Sets the magnetic flux com- 0to
b2-08 |ume pensation as a percentage of 1000 0% No No A No 190H -
the no-load current.
Field Comp

ETimer Functions: b4

Parameters for timer functions are shown in the following table.

R Change | Control Methods |MEMO
on- ) :
L Setting | Factory | during Open- | Closed- | BUS
stant Name Description ) pen ose -~ | Page
Number P Range | Setting | Opera- | V/f | loop loop | Regis- 9
tion Vector | Vector ter
Timer func- | Sets the timer function output
tion ON- ON-delay time (dead band) for
b4-01 delay time the timer functlon input, in 1- 0.0 to 00s No A A A 1A3H | 5.55
second units. 300.0
D?IaY'ON Enabled when a timer function
Timer is set in H1-0OOO or H2-O103.
Timer func- | Sets the timer function output
tion OFF- OFF-delay time (dead band) for
b4-02 delay time the timer functlon input, in 1- 0.0 to 00s No A A A 1a4H | 5055
second units. 300.0
D?IaY'OF F Enabled when a timer function
Timer is set in H1-0OOO or H2-O103.




EDwell Functions: b6

Parameters for dwell functions are shown in the following table.

Param | Name Change | Control Methods | MEMO
eter - Setting | Factory | during Open- |Closed-| BUS |
Num- — Description Range | Setting | Opera- | i | loop | loop | Regis- age
ber Isplay tion Vector | Vector | ter
Dwell fre-
quency at
b6-01 |start (1)'200% 0.0Hz | No A A A IB6H | 5-22
Dwell Ref '
(@ Start
Dwell time
at start Run Command  ON OFF 0.0 to
b6-02 | pwell Output frequency 10.0 0.0s No A A A IB7H | 5-22
Time
@ Start
Dwell fre- L b6-01 b6-0F | _PrTime
quency at b6-02 b6-04
b6-03 [stop ?‘Zootg 00Hz| No | A | A | A | IBSH |[522
Dwsell Ref The dwell function can be used to hold
@ Stop the output frequency temporarily when
Dwell time | driving a motor with a heavy load.
at stop
16-04 [Dwell 01'3,3’ 00s | No | A| A | A | 1BH |52
Time
@ Stop




Parameter Tables

@ Tuning Parameters: C

The following settings are made with the tuning parameters (C parameters): Acceleration/deceleration times,
S-curve characteristics, slip compensation, torque compensation, speed control, and carrier frequency fun-
tions.

B Acceleration/Deceleration: C1

Parameters for acceleration and deceleration times are shown in the following table.

param-| Name Change | Control Methods | peEmoB

. Setting | Factory | during Open- | Closed-
Nfrftl;er Disola Description Range | Seftting | Opera- | \/ Igop loop Reu'iter Page
play tion Vector | Vector 9l
Acceleration Sets the acceleration time to
C1-01 |time ] accelerate from 0 Hz to the Yes Q Q Q 200H 5-19
Accel Time 1 | maximum output frequency.
]?eceleration Sets the deceleration time to
C1-02 |time 1 decelerate from the maximum Yes Q Q Q 201H | 5-19
Decel Time 1 |output frequency to 0 Hz.
Acceleration |Sets the acceleration time
C1-03 time 2 ‘\ivhen the mulFl-funit}on input Yes A A A 202H 519 4
accel/decel time 1” is set to
Accel Time 2 | g\, _
Deceleration |Sets the deceleration time
C1-04 time 2 Ivhen the mulFl—funitpn input Yes A A A 203H 5.19
- accel/decel time 17 is set to
Decel Time 2 | g
Acceleration |Sets the acceleration time
Cl1-05 time 3 then the mulFl-funitTon input No A A A 204H 519
accel/decel time 2” is set to
Accel Time 3 | g\,
0.00 to
Deceleration |Sets the deceleration time 600.00 | 3.00s
C1-06 time 3 ‘\then the mulFl-funit}on input * No A A A 205H 579
accel/decel time 2” is set to
Decel Time 3 | g,
Acceleration |Sets the acceleration time
time 4 when the multi-function input
C1-07 “accel/decel time 1” and No A A A 206H 5-19
Accel Time 4 | “accel/decel time 2” are set to
ON.
Deceleration |Sets the deceleration time
time 4 when the multi-function input
C1-08 “accel/decel time 1” and No A A A 207H 5-19
Decel Time 4 | “accel/decel time 2” are set to
ON.
Emergency |Sets the deceleration time
stop time when the multi-function input
“Emergency (fast) stop” is set
C1-09 to ON. No A A A 208H 5-11
Fast Stop This functions can be used as a
Time stopping method when a fault
has been detected.
Accel/decel
time setting 0.0 duni
Cl-10 |unit 0:0.01-second units Oorl | 0 | No | A | A | A | 209H | 519
1: 0.1-second units
Acc/Dec
Units




param-| Name Change | Control Methods | yemoB

eter Description Setting | Factory | during Open- | Closed- US Page
Numb . Range | Setting | Opera- | vy | loop loop :
umber|  Display tion Register

Vector | Vector

Accel/decel |Sets the frequency for auto-
time switch- | matic acceleration/decelera-

ing fre- tion switching.
quency If the output frequency is
below the set frequency:
Accel/decel time 4 0.0 to
cl-1 If the output frequency is 120.0 0.0 Hz No A A A 20AH | 3-19
Acc/Dec SW |above the set frequency:
Freq Accel/decel time 1

The multi-function input
“accel/decel time 1” or “accel/
decel time 2” has priority.

* The setting range for acceleration/deceleration times depends on the setting for C1-10. When C1-10 is set to 0, the setting range for acceleration/
deceleration times becomes 0.00 to 600.00 seconds.

EmS-Curve Acceleration/Deceleration: C2

Parameters for S-curve characteristics are shown in the following table.

Param-| Name Change | Control Methods | MEMO
oter Description Setting | Factory | during Open- | Closed-| BUS
Num- Displa p Range | Setting Opera- VIf | loop loop Regis-
ber play tion Vector | Vector ter

Page

S-curve
characteris-
tic time at
C2-01 |accelera- No Q Q Q 20BH | 5-21
tion start
S-Crv Acc
@ Start

S-curve
characteris-
tic time at
(C2-02 |accelera- No Q Q Q 20CH | 5-21
tion end
S-Crv Acc
@ End

S-curve ) )

characteris- | A1l sections of the S-curve characteris-

tic time at | tic time are set in seconds units.

) decelera- | When the S-curve characteristic time is | 0.00 to :

€203 tion start | S€t> the accel/decel times will increase | 2.50 0.50 No Q Q Q 20DH | 5-21

S by only half of the S-curve characteris-
-Crv Dec

tic times at start and end.
@ Start

S-curve
characteris-
tic time at

C2-04 qecelerg- No Q Q Q 20EH | 5-21
tion en

S-Crv Dec
@ End

S-curve
Character-
istic time
C2-05 bflow lev-d No Q Q Q 232H | 5-21
eling spee
Scurve @
leveling
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EMotor Slip Compensation: C3

Parameters for slip compensation are shown in the following table.

param- | Name Change | Control Methods | pEmo-

eter Description Setting | Factory | during Open- | Closed-|  BUS Page
Number| Displ Range | Setting | Opera- | vt | loop | loop :
Ispiay tion Vector | Vector Register

Used to improve speed accu-

SliP comPen- racy when operating with a
sation gain |} .

Usually changing this setting is

not necessary.

Adjust this parameter under 0.0 to

C3-01 the following circumstances. 2 5 1.0 Yes A A A 20FH 5-30

* When motor speed is lower ’
than the frequency reference
increase the set value.

* When motor speed is higher
than the frequency reference
decrease the set value.

Slip Comp
Gain

Sets the slip compensation
delay time.
Usually changing this setting is
not necessary.
Adjust this parameter under 0to
C3-02 the following circumstances. 2000 ms| No A A No 210H 5-30
. . 10000

* Reduce the setting when slip 4
. compensation responsive-
Time ness is low. _
* When speed is not stable,

increase the setting.

Slip compen-
sation delay
time

Slip Comp

Slip compen- ) )
Sets the slip compensation

sation limit 0to
C3-03 limit as a percentage of motor 200 % No A A No 211H 5-30
Slip Comp | raged slip. 250
Limit
Slip compen- | 0: Disabled.
sation selec- | 1: Enabled.
tion during | When the slip compensation
regeneration |during regeneration function
C3-04 has been activated and regen- | ) 1 No | A | A | No | 212H | 530
eration capacity increases
Slip Comp | momentarily, it might be nec-
Regen essary to use a braking option
(braking resistor, braking resis-
tor unit or braking unit.)
Output volt-
age limit 0: Disabled.
operation 1: Enabled. (The motor flux
€3-05 |selection will be lowered Oorl | 1 No | No | A | A | 213H | 530

automatically when the
Output V output voltage become
Lim Sel saturated.)




B Torque Compensation: C4

Parameters for torque compensation are shown in the following table.

Param-| Name setting | Fact C;ha_nge Control Methods | vEMOB
- etting | Factory | during Open- | Closed-
o S Description Range | Seting | Opera- | vy oon | loon Regiiter Page
Vector | Vector
Sets the torque compensation
gain.
Torque. COM- | Usually changing this setting is
pepsanon not necessary.
gam Adjust it under the following
circumstances:
* When the cable is long
increase the set value.
* When the motor capacity is
smaller than the Inverter
capacity (Max. applicable
ca-01 motor capacity), increase 0.00 to 1.00 Yes A A No 215H 532
the set values. 2.50
* When the motor is oscillat-
Torq Comp ing, decrease the set values.
Gain Adjust the torque compensa-
tion gain so that at minimum
speed the output current does
not exceed the Inverter rated
output current.
Do not alter the torque com-
pensation gain from its default
(1.00) when using open-loop
vector control.
Torque com- |The torque compensation
pensation delay time is set in ms units.
delay time Usually changing this setting is
constant not necessary.
Adjust it under the following
C4-02 circumstances: 0to 200 ms No A A No 216H 5-32
. . 10000 *
* When the motor is oscillat-
Tgrq Comp ing, increase the set values.
Time + When the responsiveness of
the motor is low, decrease
the set values.
Starting
torque com- i
- Sets the torque compensation
pensation . oo
C4-03 |(FWD) value at start in FWD direction | 0.0 to 0.0 % No No A No 217H 5.33
as a percentage of the motor [ 200.0 %
FTorqCmp rated torque.
@ start
Starting
torque com- .
. Sets the torque compensation
pensation . Do
C4-04 |(REV) value at start in REV direction | -200.0 0.0 % No No A No 218H 5.33
as a percentage of the motor % 10 0.0
RTorgCmp rated torque.
@ start
Starting
torque com- .
- Sets starting torque start-up
pensation X
C4-05 |time constant | ™ o 00200 10ms | No | No | A | No | 219H | 5-33
When 0 to 4 ms is set, it is
TorqCmpDe- | operated without filter.
layT




Parameter Tables

Param- Name . Setting | Factory czir:ﬁir:?ge Contrgl e'\r/,l_etr(:gg;_ MEMOB
Nuert:t:er - Description Range | Setting | Opera- | |§0p loop US Page
play tion Vector | Vector | Register

Torque com- |Increase the setting if

pensation overvoltage (OV) failures

delay time  |occur at the completion of 0to
C4-06 |constant 2 acceleration or when the load 10000 150 ms No No A No 21AH -

changes radically.
Start Torq- | ygually setting is not neces-
Time sary.

* The factory setting will change when the control method is changed. (Open-loop vector control factory settings are given.)

ESpeed Control (ASR): C5

Parameters for speed control are shown in the following table.

Param- Name Change Control Methods MEMOB
eter " Setting | Factory | during Open- | Closed-
Num- Display Description Range | Setting | Opera- | Igop loop U.S Page
ber tion Vector | Vector Register
ASR pro-
portional Sets th ional gain of th 0.00
R (P) gain 1 ets the proportional gain of the .00 to ) 3
C5-01 speed loop (ASR). 300.00 40.00 Yes No | No Q 21BH | 5-35
ASR P
Gain 1 4
ASR inte-
gral (I) time Sets the i | time of th q 0.000 I
cs5-02 |1 ets the Integral time of the spee o |0500s| Yes |No| No | Q | 21cH | 3535
loop (ASR).
ASR I 10.000
Time 1
ASR pro-
portional | Usually changing this setting is not
C5-03 |(P) gain 2 |necessary. (3)60(;) (;8 2000 | Yes | No | No Q 21DH | 5-35
ASRP '
Gain 2 - - P=C5-01
1=C5-02
ASR inte- p=C5.03
gral (I) time T 7 1=C5-04 0.000
C5-04 |2 G YR to [0500s| Yes | No| No | Q | 21EH |S535
ASR 1 speed (Hz) | 10.000
Time 2
ASR delay | Sets the filter time constant; the time 0.000
time from the speed loop to the torque ’
C5-06 . to 0.004 No No | No Q 220H | 5-35
ASR Delay |command output. Usually changing 0.500
Time this setting is not necessary. ’
ASR
switching | Sets the frequency for switching 0.0 to
€5-07 |frequency | petween Proportion Gain 1, 2 and 1'2 0.0 0.0Hz | No No | No Q 221H | 3-35
ASR Gain |Integral Time 1, 2. '
SW Freq
ASR inte-
gral (I) Set the parameter to a small value to
C5-08 |limit prevent any radical load change. A 0to 400% | No No | No A 20 | 5-35
setting of 100 % is equal to the maxi-| 400
fi?r}l{itl mum output frequency.




Param-| Name Change | Control Methods | vEMOB
eter g Setting | Factory | during Open- | Closed-
Num- Display Description Range | Setting | Opera- | /s IcF))op loop R U_St Page
ber tion Vector | Vector | ~e9ISter
ASR pro-
portional | Usually changing this setting is not 0.00
C5-09 |(P) gain3  |necessary. 300 gg 40.00 | Yes | No | No Q 22EH | 5-35
ASR P '
Gain 3
ASR inte-
gral (I) time 0.000
cs-10 |3 0 E108 Motor to [0.500s| Yes No | No Q 231H | 5-35
ASR 1 speed (Hz) | 10.000
Time 3
mCarrier Frequency: C6
Parameters for carrier frequency are shown in the following table.
Param-| Name Change | Control Methods MBEJASO
eter ot Setting | Factory | during Open- | Closed-
Num- Disol Descrlptlon Range | Setting | Opera- | /s Igop loop Regis- Page
ber ISplay tion Vector | Vector ter
Carrier fre- |Selects the carrier frequency.
quency 1: 2kHz
selection 2:5kHz lto6 3
C6-02 3: 8 kHz £ S No | A | A A | 224H | 522
Carrier 4:10 kHz
Freq Sel 5:12.5kHz
6: 15 kHz
Carrier
frequency
C6-03 |upper limit Set the carrier frequency upper limit 21'(5) :)0 8.0 kHz No A A A 2950 B
in kHz units. o *4
Carrier 3
Freq Max
Carrier
frequency ) )
selection Selects the carrier frequency during
during rotational autotuning. (Motor no-load
C6-09 |autotuning current, Motor iron saturation coeffi- Oorl 0 « y A A 22BH B
(Rotational cient 1, 2, Motor rated slip)
type) 0: SkHz
1: the value in C6-03
Carrier in
tune
Carrier
frequency . )
selection | Selects the carrier frequency during
during stationary autotuning.
C6-10 |autotuning |03 tHZ 0t03 | 1 x | x| A | A |220H]| -
(Stationary 1: 1.0 kHz
type) 2: 1.5kHz
3:2.0kHz
Fc Static
Tuning

* 1. For Inverters of 200/400 V 3.7 kW to 22 kW, 1 to 6 can be set.

For Inverters of 200/400 V 30 kW to 55 kW, 1 to 4 can be set.

* 2. For Inverters of 200/400 V 3.7 kW to 22 kW, the value is 3.
For Inverters of 200/400 V 30 kW to 55 kW, the value is 2.

* 3. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

4. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.




Parameter Tables

@ Reference Parameters: d

The following settings are made with the reference parameters (d parameters): Frequency references.

EPreset Reference: d1

Parameters for frequency references are shown in the following table.

Param- Name Change Control Methods MEMOB

i Setting | Factory | during Open- | Closed-
N ertnet:er . Description Range | Setting | Opera- | v |§op loop US | Page
! Display tion Vector | Vector Register
d1.01 Frequency
*-3 reference 1 | Sets the frequency reference. 0.00Hz | Yes A A A 280H 5-6
Reference 1
Frequency Sets the frequency reference
d1-02 |reference 2 |when multi-step speed refer- 0.00 Hz | Yes A A A 281H 56
*3 ence 1 is ON for a multi-func- '
Reference 2 |(ion input.
Frequency |Sets the frequency reference
d1-03 |[reference 3 |when multi-step speed refer-
*3 ence 2 is ON for a multi-func- 0.00Hz | Yes A A A 282H 36
Reference 3 |(jon input. 4

Frequency |Sets the frequency reference

d1-04 |reference 4 |when multi-step speed refer-
*3 ences 1 and 2 are ON for

Reference 4 | 1,1¢i_function inputs.

ooore| ves | A | A | A | own | 5o | S

Frequency | Sets the frequency when multi-
reference 5 | step speed reference 3 is ON 0.00Hz | Yes A A A 284H 5-6
Reference 5 | for a multi-function input.

d1-05
*3

Frequency |Sets the frequency reference
d1-06 |reference 6 |when multi-step speed refer-

*3 ences 1 and 3 are ON for 0to 0.00Hz | Yes A A A 285H 36
Reference 6 |y iti-function inputs. 120.00
Frequency |Sets the frequency reference %2
d1-07 |reference 7 |when multi-step speed refer-
*3 ences 2 and 3 are ON for 0.00Hz|  Yes A A A 286H 36
Reference 7 | 1y1ti_function inputs.
Frequency Sets the frequency reference
d1-08 |reference 8 |when multi-step speed refer-
*3 ences 1, 2, and 3 are ON for 0.00Hz | Yes A A A 287H 56
Reference 8 | 1y1tifunction inputs.
Vn reference |Sets the frequency reference
d1-09 - when Nominal speed refer- 50.00
*4  |NominSpeed | ¢ce js ON for a multi-function Hz Yes Q Q Q 288H 7
vi input.
V1 reference |Sets the frequency reference
d1-10 when Intermediate speed refer-
x4 |Interm Speed | oce is ON for a multi-function 0.00Hz|  Yes A A A 28BH 37
vl input.
V2 reference |Sets the frequency reference
when Nominal speed refer-
d1-11 ence, Intermediate speed refer- 0.00 Hz Yes A A A 28CH 5.7

x4  |Interm Speed

) ence, and Releveling speed
\

reference are ON for multi-
function inputs.




param-| Name change | Control Methods | pEMOB
g Setting | Factory | during Open- | Closed-
eter Description . pen- | Close US | Page
Number| Displa P Range | Setting | Opera- | \/f | |oop loop Reqister 9
play tion Vector | Vector 9
V3 reference |Sets the frequency reference
d1-12 when Intermediate speed refer-
x4 |Interm Speed |ence and Releveling speed ref- 0.00Hz | Yes A A A 28DH 5-8
v3 erence are ON for multi-
function inputs.
Vr reference |Sets the frequency reference
di-13 when Releveling speed refer-
x4 |Relevel ence is ON for a multi-function 0.00Hz)  Yes A A A 28EH 3-8
Speed vr input. 0 to
- 120.00
Inspection Sets the frequency reference *1*2
d1-14 |reference when Inspection Run Com- 25.00
*4 | Inspect mand is ON for a multi-func- Hz Yes Q Q Q 28FH | 5-11
Speed vi tion input.
VI(Leveling) | Sets the frequency reference
reference i
d1-17 When Leveling sPeed re.ference 400Hz | Yes Q Q Q 2008 5.8
Level Speed |is ON for a multi-function
vl input.
Speed Speed reference priority selec-
priority tion
selection 0: Use multi-step speed refer-
d1-18 ence (d1-01 to d1-08) 0t02 | 0 Yes | A | A A | 2a7H | 56
1: High speed reference has
Speed priority.
Priority Sel |5, [ eveling speed reference
has priority.

* 1. The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz). If the display unit is changed, the setting range values
also change.

* 2. The maximum setting value depends on the setting of the maximum output frequency (E1-04).
* 3. Not displayed when d1-18 is 1 or 2.
* 4. Not displayed when d1-18 is 0.

HField Weakening: d6

Parameters for the field weakening command are shown in the following table.

Param- Name Setting | Factory %Z?i??ge Contrgl Methde; MEMOB
inti en- | Closed-
Nuert:t:er Disol Description Range | Setting | Opera- | \yf |§op loop R U,St Page
ISpiay tion Vector | Vector | ~egiSter
Field forcing
function Enables or disables field forc-
lecti i ion.
de-03 |clection  |ing function Oorl | 0 No | No| A | A | 2a2H | 590
0: Disabled
Field Force 1: Enabled
Sel

Sets the upper limit for the
excitation current applied by
the field forcing function.

A setting of 100 % is equal to | 100 to
the motor no-load current. 400
Field forcing is active during
all types of operation except
DC Injection.

Field forcing
function limit

d6-06 400 % No No A A 2ASH 5-40
Field Force

Limit

4-20
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@ Motor Parameters: E

The following settings are made with the motor parameters (E parameters): V/f characteristics and motor

parameters.

mV/f Pattern: E1

Parameters for V/f characteristics are shown in the following table.

Param- Name Change | Control Methods MBEJASO
eter . Setting | Factory | during Open- | Closed-
Num- ) Description Range | Setting | Opera- | \/f |§°p loop | Regis- Page
ber Display tion Vi
‘ector | Vector ter
Inpl}t voltage | Sets the Inverter input voltage. 155 to 200V
E1-01 |setting This setting is used as a reference 255 *] No Q Q Q 300H | 5-64
Input Voltage | value for protection functions. *1
V/f pattern 0 to E: Select from the 15 preset
selection patterns.
F: Custom user-set patterns
E1-03 (Applicable for settings E1-04 to | 0 to FF F No A No No 302H | 5-64
V/F Selection E1-10)
FF: Custom user-set patterns
No internal voltage limit
Max. output
frequency 0.0 to
E1-04 (FMAX) 120.0 60.0Hz| No Q Q Q 303H | 5-64
Max Frequency
Max. output
voltage 0.0to | 200.0
Output voltage (V) *] *]
Max Voltage VMAX
(E1-05)
Base frequency ((YEBﬁ;) 00t
E1-06 |(FA) 120 8 600Hz| No | Q | Q Q | 305H | 5-64
Base Frequency (EY—%E})
Mid. output VMIN
frequency (FB) | & [
E1-07 e r A | oo [3OHZL g A A | No | 306H | 5-64
Mid Frequency E109) (107 (Etoe)Et04) | 120.0 2
A Frequency (Hz)
Mid. outout To set V/f characteristics in a straight
freql..lencr})l line, set the same values for E1-07 0.0 to oV
E1-08 voltage (VB) and E1-09. In this case, the setting for | 255.0 *1 *2 No Q Q No 307H | 5-64
E1-08 will be disregarded. *]
Mid Voltage A | Always ensure that the four frequen-
Min. output cies are set in the following manner:
E1-09 frequency 571 _%‘L(Fi\dﬁ)i))92 1]75;/1_101\61 S 00t | 0.5 Hz N Q Q A 308H | 5-64
-09 | (EMIN) (FB) 2 E1-09 (FMIN) 1200 | *2 © )
Min Frequency
Min. output
frequency 0.0to 20V
E1-10 voltage (VMIN) 25*51.0 ] %) No Q Q No 309H | 5-64
Min Voltage
Base voltage Set only to fine-adjust V/f for the out-| 0.0 to 0.0V
El1-13 |(VBASE) put range. Normally, this settingis | 255.0 | 7 No Al A A 30CH | 5-64
Base Voltage | Dot required. *1
* 1. This value is set according to 02-09. Values for a 200 V Class Inverter when 02-09=0 (Asia) are given. Values for a 400 V Class Inverter are dou-
ble.
* 2. The factory setting will change when the control method is changed. Open-loop vector control factory settings are given.
* 3. E1-13 is set to the same value as E1-05 by autotuning.
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EMotor Setup: E2

Parameters for motor setup are shown in the following table.

param- | Name Change | Control Methods | viemo-
g Setting | Factory | during Open- | Closed-
t ¢ pen- | Close B
Nuenfl;er Displa Description Range | Setting | Opera- | vjf | loop | loop R USt Page
play tion Vector | Vector | ~C9ISter
Motor rated |Sets the motor rated current.
current This set value will become the 175 to
F2-01 refe.rence value for .rno'tor pro- | 2500 14.30 A No Q Q Q 30EH 5-47
Motor Rated |tection and torque limits. *1 2 5-61
FLA This parameter is automati-
cally set during autotuning.
Motor rated | Sets the motor rated slip.
slip This set value will become the
F2-02 reference v-alue for the slip 0.00 to 2.7*3 Hz No Q Q Q 30FH 5.61
Motor Rated |compensation. 20.00 2
Slip This parameter is automati-
cally set during autotuning.
Motor no-
load current Set.s the motor n.o-load cur.rent. 0.00 to 450 A
E2-03 This parameter is automati- 13.99 *0 No Q Q Q 310H 5-61
No-Load cally set during autotuning. *3
Current
Number of | Sets the number of motor
motor poles poles.
E2-04 . . . 2t048 | 4 poles No No No Q 311H 5-61
Number of | This value is an input data for
Poles autotuning.
Motor line-
to-line resis- rSeestisS tt:::lzcrglotor phase-to-phase 0.000 .
E2-05 |tance . ) . . to ’ No Q Q Q 312H | 5-61
— This parameter is automati- 65.000 *2
Term Resis- cally set during autotuning. ’
tance
Motor leak | Sets the voltage drop due to
inductance |motor leakage inductance as a
0,
£2-06 percentage of the motor rated 0.0 to 19;6 % No No A A 3130 561
Leak Induc- | voltage. 40.0 2
tance This parameter is automati-
cally set during autotuning.
Motor .iron Sets the motor iron saturation
saturatl.on coefficient at 50 % of magnetic 0.00 to
E2-07 |coefficient 1 |fyx. 0so | 050 No | No | A A 314H | 5-61
Saturation This parameter is automati- '
Compl cally set during autotuning.
Motor .iron Sets the motor iron saturation
saturatl.on coefticient at 75 % of magnetic 0.00 to
E2-08 |coefficient 2 | flux. 075 | 075 No | No | A A 315H | 5-61
Saturation | This parameter is automati- '
Comp2 cally set during autotuning.
Motor Sets the motor mechanical
mechanical |losses as a percentage of motor
losses rated output.
Usually changing this setting is
not necessary. 0.0 to o
£2-09 ) Adjust the value when the 10.0 0.0% No No A A 316H | 5-61
Mechanical | que loss is large due to
Loss motor bearing.
The set mechanical loss will be
compensated.




Parameter Tables

Param- Name Setting | Factory %Z?ir;%e Contrgl Methdsd MEMO-
ipti en- | Closed-
Nuert:t:er Disol Description Range | Setting | Opera- | \/f |§0p loop RBl_JSt Page
ISpiay tion Vector | Vector | ~CdISter
Motor iron
loss for
torque com-
E2-10 pensation Sets motor iron losses. 6(5) 5t(3) 5 11*22W No A No No 317H 5-62
Tcomp Iron
Loss
Motor rated | Sets the rated output power of
output power
E2-11 the. motor. . . 0.00 to 3.70 No Q Q Q 318H 562
Mtr Rated This parameter is an input data | 650.00 *2
Power for autotuning.
Motor .iron Sets the motor iron saturation
saturation coefficient at 130 % of mag- 130 to
E2-12 |coefficient 3 | petic flux. Teo | 130 No | No | A A 328H | 5-62
Saturation | This parameter is automati- ’
Comp 3 cally set during autotuning.

* 1. The setting range is 10 % to 200 % of the Inverter's rated output current. The value for a 200 V Class Inverter of 3.7 kW is given.
* 2. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.
* 3. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

4-23




4-24

€ Option Parameters: F

The following settings are made with the option parameters (F parameters): Settings for Option Boards.

BPG Option Setup: F1

Parameters for PG Speed Control Board are shown in the following table.

Param- Name Change Control Methods MEMO-

eter Description Setting | Factory | during Open- |Closed-| BUS Page
Number| Displ Range | Setting | Opera- | vjf | loop | loop :
spay tion Vector | Vector | Register

PG constant

F1-01 |pG Pulses/
Rev

Sets the number of PG pulses 0 to 600
per revolution 60000 *

No No No Q 380H 5-76

Operation Sets the PG disconnection

selection at  |stopping method.

PG open cir- | 0: Ramp to stop (Deceleration

cuit (PGO) to stop using the
deceleration time 1, C1-
02.)

1: Coast to stop

2: Fast stop (Emergency stop

PG Fdbk using the deceleration time

Loss Sel in C1-09.)

3: Continue operation (To
protect the motor or
machinery, avoid to use
this setting.)

F1-02 0to3 1 No No No A 381H 5-76

Operation Sets the stopping method when
selection at  |an overspeed (OS) fault
overspeed occurs.

(0S) 0: Ramp to stop (Deceleration
to stop using the
deceleration time 1, C1-
02.)

: Coast to stop 0to3 1 No No No A 382H 5-76

2: Fast stop (Emergency stop

PG Over- using the deceleration time

speed Sel in C1-09)

3: Continue operation (To
protect the motor or
machinery, avoid to use
this setting.)

F1-03

—_

Operation Sets the stopping method when
selection at | a speed deviation (DEV) fault
deviation occurs.

0: Ramp to stop (Deceleration
to stop using the
deceleration time 1, C1-
02.)

1: Coast to stop

PG 2: Fast stop (Emergency stop

Deviation Sel | gino the deceleration time
in C1-09.)

3: Continue operation (DEV
is displayed and operation
continued.)

F1-04 0to3 3 No No No A 383H 5-76




Parameter Tables

param-| Name Change | Control Methods | pemO-

it Setting | Factory | during Open- | Closed-
NUe'fger i Description Range | Setting | Opera- | Igop loop Bl.JS Page
Display tion Vector | Vector | Register

PG rotation 0: Phase A leads with
Forward Run Command.
(Phase B leads with
Reverse Run Command.)

F1-05 |pG Rotation 1 Phase B leads with Oorl 0 No No No Q 384H 5-76
Sel Forward Run Command.
(Phase A leads with

Reverse Run Command.)

PG division |Sets the division ratio for the
rate (PG PG speed control board pulse
pulse moni- |output.

tor) Division ratio = (1+n) /m
(n=0 or 1 m=1 to 32)

The first digit of the value of
F1-06 F1-06 stands for n, the second |1 to 132 1 No No No A 385H 5-76
and the third stands for m.

PG Output | Thig parameter is effective
Ratio only when a PG-B2 is used.
The possible division ratio set-
tings are: 1/32 < F1-06
<l
Overspeed
detection . 4
Sets the overspeed detection
F1-08 |level method 0t0120| 115% | No | No | No | A 387H | 5-77
PG Overspd | Motor speeds that continue to _
Level exceed the value set in F1-08
Overspeed | (set as a percentage of the
detection maximum output frequency)
F1-09 |delay time |forthe time setin F1-09are | 00t0 | 0| \o | No | No | A | 388H | 577
detected as overspeed faults. 2.0
PG Overspd
Time
Excessive
speed devia- | Sets the speed deviation detec-
tion detec- | tion method.
FI-10 | tion level | Any speed deviation above the | 0© 30 | 10% [ No | No | No | A | 38H | 577

PG Deviate |F1-10 set level (set as a per-
centage of the maximum out-

Level ’

- put frequency) that continues
Excessive | for the time set in F1-11 is
speed devia- | jetected as a speed deviation.
tion detec-

5 The speed deviation is the dif- |
F1-11 |tion delay ference between actual motor 1 0.0 0.5s No No | No A 38AH | 5-77

time speed and the speed reference

PG Deviate |command.

Time
PG open-cir-
cuit detec- Used to set the PG disconnec-
tion delay tion detection time. PGO will 0.0 to
F1-14 |.. . ’ . ’ 1. A DH -7
time be detected if the detection 10.0 0s No No No 38 377

PGO Detect |time exceeds the set time.

Time

* The factory setting is set according to 02-09. The value when 02-09=0 (Asia) is given. The value is 1024 when 02-09 is 1 or 2.
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HAnalog Monitor Boards: F4

Parameters for the Analog Monitor Board are shown in the following table.

c Name Change | Control Methods | MEMO-
stgrr:; . Description Setting | Factory | during Open- | Closed-| BUS Page
Number Display Range | Setting Opera- Vi | loop loop Regis-
tion Vector | Vector ter
Channel 1 Effective when the Analog
monitor Monitor Board is used.
F4-01 | selection Monitor selection: 1t0 99 2 No A A A 391H -
AO Chl Set the number of the monitor
item to be output. (U1-00)
Select .
Gain:
Channel 1 Set the multiple of 10 V for
F4-02 | gain outputting monitor items. 0.0to | 100.0 Yes A A A 392H _
—1 4, 10to 14, 25, 28, 35, 39, 40, | 1000.0 %
AO Chl Gain | 43 cannot be set. 29 to 31 are
Channel 2 not used. When the AO-12
monitor Analog Monitor Board is
selection used, outputs of = 10 V are
F4-03 possible. To output + 10 V, set 11099 3 No A A A 393H B
AO Ch2 F4-07 or F4-08 to 1. When
Select the AO-08 Analog Monitor
Channel 2 Board is used, only f)utputs of
ain 0 to +10 V are possible. 0.0 to
F4-04 | & A meter calibration function | 1900.0 50.0 % Yes A A A 394H -
AO Ch2 Gain | is available.
Channel 1
output moni- | Sets the channel 1 item bias -110.0
F4-05 | tor bias to 100 %/10 V when the Ana- to 0.0 % Yes A A A 395H -
log Monitor Board is used. 110.0
AO Chl Bias
Channel 2
output moni- Sets the channel 2 item bias -110.0
F4-06 | tor bias to 100 %/10 V when the Ana- to 0.0 % Yes A A A 396H -
log Monitor Board is used. 110.0
AO Ch2 Bias
Analog out-
put signal
level for .
FA07 {channel 1 | 1 o k10 v oorl | 0 | No |A| A | A |397H]| -
AO Opt
Level Chl
Analog out-
put signal
level for .
FA08 {channel2 | o o k10 y oorl | 0 | No | A| A | A |398H]| -
AO Opt
Level Ch2
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mDigital Output Boards (DO-02C and DO-08): F5

Parameters for the Digital Output Board are shown in the following table.

c Name Change | Control Methods | MEMO
stgrr; ) Description Setting | Factory | during Open- [ Closed- | BUS | p 0
Number Display Range | Setting | Opera- | v/ | loop loop | Regis-
tion Vector | Vector | ter
Channel 1 Effective when a Digital Out-
output selec- | ¢ Board (DO-02C or DO-
F5-01 |ton 08) is used. 0to43 0 No A A A 399H | -
DO Chl Set the number of the multi-
Select function output to be output.
Channel 2 Effective when a Digital Out-
output selec- | ¢ Board (DO-02C or DO-
F5-02 |tion 08) is used. 0 to 43 1 No | A| A A | 39AH| -
DO Ch2 Set the number of the multi-
Select function output to be output.
Channel 3
output selec- | Effective when a DO-08 Dig-
F5-03 | tion ital Output Board is used. | 43| 5 No | A | a A |39BH| -
Set the number of the multi-
DO Ch3 function output to be output.
Select
Channel 4
output selec- | Effective when a DO-08 Dig-
) tion ital Output Board is used. 3
F5-04 Set the number of the multi- 0to43 4 No A A A 39CH _
DO Ch4 function output to be output.
Select
Channel 5
output selec- | Effective when a DO-08 Dig-
F5-05 | tion ital Output Board is used. ‘ 0to 43 6 No A A A sopH | -
Set the number of the multi-
DO Chs function output to be output.
Select
Channel 6
output selec- | Effective when a DO-08 Dig-
F5-06 | tion ital Output Board isused. | 43| 37 | No | A | A A |39EH| -
Set the number of the multi-
DO Ché function output to be output.
Select
Channel 7 Effective when a DO-08 Dig-
output selec- | jia] Output Board is used.
F5-07 |tion Set the number of the multi- | 0 to 43 OF No A A A 39FH -
DO Ch7 function output to be output.
Select
Channel 8
output selec- Effective when a DO-08 Dig-
) tion ital Output Board is used. _
F5-08 Set the number of the multi- Otod3 OF No A A A SAOH
DO Ch8 function output to be output.
Select
DO-08 out- | Effective when a DO-08 Dig-
put mode ital Output Board is used.
selection Set the output mode.
F5-09 0: lfjﬁ):lcélannel individual out- 002 0 No A A A 3AIH | -
PO'OS Selec- | 1: Binary code output
tion 2: Output according to
F5-01 to F5-08 settings.
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ESerial Communications Option Boards: F6

Parameters for the Serial Communications Option Board are shown in the following table.

Param- Name Setting | Factory C;r:]a:ir:]gge Contrgl Methde MEMO-
ioti en- | Closed-
. uer:?l;er ——— Description Range | Seting | Opera- | vy Igop loop RBl'JSt Page
play tion Vector | Vector | ~C9ISter
Operation Sets the stopping method for
selection communications errors.
after commu- | 0: Deceleration to stop using
nications the deceleration time in C1-
F6-01 |error 02 0to3 1 No A A A 3A2H -
1: Coast to stop
Comm Bus 2: Emergency stop using the
Flt Sel deceleration time in C1-09
3: Continue operation
Input level of
external error
from com- 0 Al d
F6-02 |munications | U Atways detect Oorl | © No | A | A | A | 3a3H | -
option board 1: Detect during operation
EFO0 Detec-
tion
Stopping ) )
method for 0: Deceleration to stop using
external error the deceleration time in C1-
from com- 02
F6-03 | hunications | 1: Coast to stop - 0to3 1 No A A A 3A4H -
option board 2: Emergency stop using the
deceleration time in C1-09
EF0 Fault 3: Continue operation
Action
Trace sam-
pling from
communica-
F6-04 |tions option - 0to 0 No | A | A | A |3as0 | -
board 60000
Trace Sample
Tim
Current mon-
itor ur}it Sets the unit of current monitor
F6-05 |selection 0: A (Ampere) Oorl 0 No A A A 3A6H -
Current Unit |1: 100 %/8192
Sel
Torque refer-
ence/torque
limit selec- 0: Torque reference/torque
tion from limit by communications
F6-06 |communica- | OPtion disabled. Oorl | 0 No | No | No | A | 3a7H | -
tions option 1: Torque reference/torque
board limit by communications
option enabled.
TorqRef/Lmt
Sel
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€ Terminal Function Parameters: H
The following settings are made with the terminal function parameters (H parameters): Settings for external

terminal functions.

B Multi-function Contact Inputs: H1

Parameters for multi-function contact inputs are shown in the following tables.

param-| Name change | Control Methods | vEmo-

o Description manes | Gy 8;2?3. o | Cper[Closed: | BUS | Page
play tion Vector | Vector Register

Terminal S3
function

HI1-01 |selection Multi-function input 1 24 No A A A 400H | 5-54
Terminal S3
Sel
Terminal S4
function

H1-02 |selection Multi-function input 2 14 No A A A 401H | 5-54

Terminal S4
Sel 4
Terminal S5

function _

H1-03 |selection Multi-function input 3 0 to 88 3 No A A A 402H | 5-54

Terminal S5
Sel

Terminal S6
function
H1-04 |selection Multi-function input 4 4 No A A A 403H | 5-54

Terminal S6
Sel

Terminal S7
function
H1-05 |selection Multi-function input 5 6 No A A A 404H | 5-54

Terminal S7
Sel

Multi-function Contact Input Functions

Control Methods
Setting F i Open- | Closed-
unction pen- | Closed- | page
Value VI | loop | loop 9
Vector| Vector
Multi-step speed reference 1
3 If H3-09 is set to 2, this function is combined with the master/auxiliary speed switch. Yes | Yes Yes 56
4 Multi-step speed reference 2 Yes | Yes Yes 5-6
5 Multi-step speed reference 3 Yes | Yes Yes 5-6
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes Yes -
7 Accel/decel time 1 Yes | Yes Yes | 5-20
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes Yes | 5-54
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes Yes | 5-54
F Not used (Set when a terminal is not used) - - - -
14 Fault reset (Reset when turned ON) Yes | Yes Yes 6-2
15 grlr\}e)rgency stop. (NO: Deceleration to stop in deceleration time set in C1-09 when Yes | Yes Yes | 511
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Control Methods
Setting F i Open- | Closed-
unction pen- | Closed- | page
Value VIf | loop | loop g
Vector| Vector
17 Emergency stop (NC: Deceleration to stop in deceleration time set in C1-09 when Yes | Yes Yes | 5.11
OFF)
Timer function input (Functions are set in b4-01 and b4-02 and the timer function
18 outputs are set in H1-OO and H2-O10O.) Yes | Yes Yes | 3-36
1A |Accel/decel time 2 Yes | Yes Yes | 5-20
External fault
2010 2F Input mode: NO contact/NC contact, Detection mode: Normal/during operation Yes | Yes Yes -
60 DC injection braking command (ON: performs DC injection braking) Yes | Yes Yes B
(can be set when 02-09=1)
67 |Communications test mode Yes | Yes Yes -
80  |Nominal speed reference Yes | Yes Yes | 5-14
81 Intermediate speed reference Yes | Yes Yes | 5-14
82  |Releveling speed reference Yes | Yes Yes | 5-14
83 Leveling speed reference Yes | Yes Yes | 5-14
84 Inspection Run Command Yes | Yes Yes | 5-12
85  |Battery operation command Yes | Yes Yes | 5-79
. . 5-14
86  |Magnetic contactor answer back signal Yes | Yes Yes 5.57
87  |High speed limit switch (Up) Yes | Yes Yes | 5-29
88 High speed limit switch (Down) Yes | Yes Yes | 5-29
B Multi-function Contact Outputs: H2
Param- Name Setting | Factory Cdr:Jarir;gge Contr(c))l MetQIOde MEMO-
ioti en- | Closed-
Nfrtr?l:er Displa Description Range | Setting | Opera- | v Igop loop RBL-JS; Page
play tion Vector | Vector | ~C9'Ster
Terminal
MI1-M2 func- i functi
H2-01 |tion selection |Multi-function contact 0t043| 40 | No | A | A | A | 40BH | 558
output 1
Term
MI-M2 Sel
Terminal
M3-M4 func- P
H2-02 [tion selection Zi‘t‘pt; Jretion contact 0to43 | 41 | No | A | A | A | s0cH | 558
Term
M3-M4 Sel
Terminal
M5-M6 func- . .
H2-03 [tion selection [Multi-function contact 01043 | 6 No | A | A | A | 4DH | 558
output 3
Term
MS5-M6 Sel
Multi-function Contact Output Functions
Set- Control Methods
ting Function Open- | Closed- | page
Val V/f | loop | loop
alue Vector | Vector
0 During run (ON: Run Command is ON or voltage is being output) Yes | Yes Yes | 5-58
1 Zero-speed Yes Yes Yes | 5-59
2 fref/Tout agree 1 (detection width L4-02 is used.) Yes | Yes Yes | 5-28
f /T agree 1 (ON: Output frequency = +£L.4-01, with detection width L4-02 used
3 ref et .g ( uiput trequency Wi W u Yes | Yes Yes | 5-28
and during frequency agree)
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Set- Control Methods
ting Function Open- | Closed-| page
Val V/f | loop | loop
alue Vector | Vector
. - +L4- > > _T4- 3 1
4 Fr~equency detection 1 (ON: +L4-01 = output frequency > -L4-01, with detection Yes | Yes Yes | 5-28
width L4-02 used)
Frequency detection 2 (ON: Output frequency = +L4-01 or output frequency < -L4-
3 |01, with detection width 1.4-02 used) Yes | Yes | Yes | 3-28
Inverter operation ready
6 READY: After initialization or no faults Yes | Yes Yes | 5-39
7 During DC bus undervoltage (UV) detection Yes | Yes Yes | 5-59
8 During baseblock (ON: during baseblock) Yes | Yes Yes | 5-59
9 Frequency reference source selection (ON: Frequency reference from Operator) Yes | Yes Yes | 5-59
A Run Command source selection status (ON: Run Command from Operator) Yes | Yes Yes | 5-59
B Overt(.)rque/undertorque detection 1 NO (NO contact, ON: Overtorque/undertorque Yes | Yes Yes | 5.43
detection)
C Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes Yes -
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes Yes -
E Fault (ON: Digital Operator communications error or fault other than CPF00 and Yes | Yes Yes | 5-50
CPFO1 has occurred.)
F Not used. (Set when the terminal is not used.) Yes | Yes Yes -
10 Minor fault (ON: Alarm displayed) Yes | Yes Yes | 5-59
11 Fault reset command active Yes | Yes Yes | 5-60 4
12 Timer function output Yes | Yes Yes | 5-56 _
13 frof/four agree 2 (detection width L4-04 is used) Yes | Yes Yes | 5-28
..o/ agree 2 (ON: O t frequency = L4-03, with detection width L4-04 is used,
14 | fret/Toer agree 2 (ON: Output frequency b onw UG Yes | Yes | Yes | 5-28
and during frequency agree)
15 Frequency detection 3 (ON: Output frequency < L4-03, detection width L4-04 is Yes | Yes Yes | 5-28
used)
16 Frequency detection 4 (ON: Output frequency = L4-03, detection width L4-04 is Yes | Yes Yes | 5-28
used)
17 Overtorque/u'ndertorque detection 1 NC (NC Contact, OFF: Overtorque/Under- Yes | Yes Yes | 5-43
torque detection)
18 Oveﬂgrque/undemorque detection 2 NO (NO Contact, ON: Overtorque/Undertorque Yes | Yes Yes | 5-43
detection)
19 Overtorque/u'ndertorque detection 2 NC (NC Contact, OFF: Overtorque/Under- Yes | Yes Yes | 5-43
torque detection)
1A |During reverse run (ON: During reverse run) Yes | Yes Yes | 5-60
1B |During baseblock 2 (OFF: During baseblock) Yes | Yes Yes | 5-60
1D | During regenerative operation (ON: During regenerative operation) No No Yes | 5-60
1E Restart enabled (ON: Restart enabled) Yes Yes Yes 5-82
3 3 - . 0, -
IF Motor overload (OL1, including OH3) pre-alarm (ON: 90 % or more of the detec Yes | Yes Yes | 5.47
tion level)
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes | Yes Yes | 5-50
30  |During torque limit (current limit) (ON: During torque limit) No | Yes Yes | 5-46
31 During speed limit (ON: During speed limit) No No Yes -
33 Zero-servo end (ON: Zero-Servo completed) No No Yes -
37 Durilng. run 2 (ON: Frequency output, OFF: Base block, DC injection braking, initial Yes | Yes Yes | 5.58
excitation, operation stop)
38 | During cooling fan operation Yes | Yes Yes | 5-52
40 Brake release command Yes | Yes Yes | 5-14
41 Magnetic contactor close command Yes | Yes Yes | 5-14
42 Speed detection at deceleration (Door zone) Yes | Yes Yes | 5-60
43 Not zero-speed Yes | Yes Yes | 5-60
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HAnalog Inputs: H3

User parameters for analog inputs are shown in the following table.

Con. Name Change | Control Methods | MEMO
ot Setting | Factory | during Open- | Closed-| BUS
tant ( pen ose! S |p
NLS.I:’lrl;er Display Description Range | Setting | Opera- | v | loop loop | Regis- age
tion Vector | Vector | ter
Signal level
selection (AI- | 0: 0to +10V
-bit + 1 1-
H3-01 |14BCHI) [11-bit + polarity (posi- | oy | No | A| A A | 410H | 5-25
tive/negative) input]
Al-14 CHI 1: 0 to 10V
LvlSel
Gain (AI-14B
CHI) Sets the frequency when 10 V 00t | 100.0
H3-02 is input, as a percentage of the 1600 0 0/' Yes A A A 411H | 5-25
Al-14 CHI1 maximum output frequency. ' ’
gain
Bias (AI-14B
CHI) Sets the frequency when 0 V| -100.0
H3-03 is input, as a percentage of the to 0.0 % Yes A A A 412H | 5-25
Al-14 CHI maximum frequency. +100.0
bias
Signal level
selection (AI- | 0: 0to +10V
-bit + 1 1-
H3-04 | 14B CH3) [11-bit + polarity (posi-~| oy | No | A| A A | 413H | 525
tive/negative) input]
AL-14CH3 | 1:0t0 10V
LviSel
Multi-func-
tion analog
input (Al- Select from the functions
H3-05 | 14B CH3) listed in the following table. 23,14 2 No A A A 414H | 5-25
Refer to the next page.
Al-14 CH3
FuncSel
g:;)(AI'HB Sets the input gain (level)
H3-06 when 10 V is input. , 0.0 to 1(30.0 Yes A A A 415H | 5.25
Al-14 CH3 Set according to the 100 % 1000.0 %
gain value selected from H3-05.
Bias (ALI-14B | getg the input gain (level) -100.0
CH3) when 0 V is input. '
H3-07 Set according to the 100 % to 0.0 % Yes A A A 416H | 5-25
Al-14 CH3 g > | +100.0
bias value selected from H3-05.
Multi-func- 0: Limit negative frequency
tion analog settings for gain and bias
input Al-14B settings to 0.
CH2 signal 1: Do not limit negative
level selec- frequency settings for
H3-08 tion galn and bias settings to 0 0102 0 No A A A 417H | 5-25
(i.e., allow reverse
operation).
LviSel Switch current and voltage
input using the switch on Al-
14B.
Multi-func-
tion analog
input AI-14B | geject multi-function analog
H3-09 |CHZ func-|inout function for AI-14B - | 0to 1F | 3 No | A| A A | 418H | 525
tion selection | cpp Refer to the next table.
Al-14 CH2
FuncSel
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Con- Name . change | Control Methods | MEMO
stant ] Description Setting Fact_ory during Open- | Closed- BUS Page
Number Display Range | Setting Opera— Vi | loop loop | Regis-
tion Vector | Vector | ter

Gain (AI-14B | Sets the input gain (level)
CH2) when 10 V (20 mA) is input. 00t0 | 100.0

H3-10 Set according to the 100 % . o, Yes A A A 419H | 5-25
Al-14 CH2 value for the function set for 1000.0 &
gain H3-09.
Bias (AI-14B | Sets the input gain (level)
CH2) when 0 V (4 mA) is input. -100.0

H3-11 Set according to the 100 % to 0.0 % Yes A A A 41AH | 5-26
Al-14 CH2 value for the function set for | +100.0
bias H3-09.
Analog input | Sets primary delay filter time
filter time constant in seconds for the
constant four analog input (AlI-14B 000t | 0.03

H3-12 CHI, Al-14B CH2, AI-14B 2 00 .s No A A A 41BH | 5-26
CHI1-3 Filter- | CH3, and Terminal A1). ’
Time Effective for noise control

etc.

Term‘inal Al | Sets the multi-function analog
function input function for terminal

H3-15 | Selection Al Oorl 0 No |[No| No A 434H ;éé
Terminal Al 0: Frequency reference ) 4
func 1: Torque compensation
Gain (Termi- _
nal A1) Sets the frequency when 10 V 00t | 100.0

H3-16 is input, as a percentage of the . o/ Yes A A A 435H | 5-26
Te.rminal Al | maximum output frequency. 1000.0 %
gain
Bias (Termi-
nal Al) Sets the frequency when 0 V | -100.0

H3-17 is input, as a percentage of the to 0.0 % Yes A A A 436H | 5-26
gferminal Al | maximum frequency. +100.0

ias

Note These parameters are displayed when AI-14B is installed.

H3-05,H3-09 Settings

Control Methods

Function Contents (100 %) Open-| Closed-| page
VIt loop loop

Vector| Vector

Setting
Value

Auxiliary frequency reference 1 (is

2 Maxi tput fi Y Y Y -
used as frequency reference 2) aximum output frequency es es es 5-6

3 Auxiliary frequency reference 2 (is Maximum output frequency Yes | Yes Yes 5-6
used as frequency reference 3)

14 Torque compensation Motor’s rated torque No No Yes -

Note H3-05 and H3-09 can be set when AI-14B is installed.
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EMEMOBUS Communications: H5

Parameters for MEMOBUS communications are shown in the following table.

Con. Name Change | Control Methods | MEMO
. Setting | Factory | during Open- | Closed-| BUS
stant . Description ) pen 0se > | Page
Number | Display P Range | Setting | Opera- | /i | loop loop | Regis- 9
tion Vector | Vector | ter
Station
address 01020
H5-01 Set the Inverter's node address. N 1F No A A A 425H -
Serial
Comm Adr
Communi- | Set the baud rate for
cation MEMOBUS communications.
speed selec- | 0: 1200 bps
HS5-02 | tion 1: 2400 bps 0to4 3 No A A A 426H -
2: 4800 bps
Serial Baud | 3. 9600 bps
Rate 4: 19200 bps
CoTnmuni- Set the parity for MEMOBUS
cation par- | o mmunications.
H5-03 | ity selection | o. No parity 0to2 0 No | A| A A |4mH| -
Serial Com | 1: Even pa?ity
Sel 2: Odd parity
Stopping Set the stopping method for
method communications errors.
after com- 0: Deceleration to stop using
H5-04 munication deceleration time in C1-02 0103 3 No A A A 428H B
error 1: Coast to stop
] 2: Emergency stop using
Serial Fault deceleration time in C1-09
Sel 3: Continue operation
Communi- | get whether or not a communi-
(ciatlon.error cations timeout is to be
etection L
H5-05 | selection (ei:rtzrcted as a communications Oor1 | No A A A 4291 B
Serial Flt 0: Do not detect.
Dtct 1: Detect
Send wait
time Set the time from the Inverter
H5-06 - receiving data to when the 5t065 | S5ms No A A A 42AH | -
Transmit Inverter starts to send.
WaitTIM
RTS con- Select to enable or disable
trol ON/ RTS control.
H5-07 OFF 0: g;\sl.;lbled (RTS is always 0orl | No A A A wmBH | -
RTS Con- | 1: Enabled (RTS turns ON
trol Sel

only when sending)

*

Set H5-01 to 0 to disable Inverter responses to MEMOBUS communications.
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@ Protection Function Parameters: L

The following settings are made with the protection function parameters (L parameters): Motor selection func-
tion, power loss ridethrough function, stall prevention function, reference detection, fault restart, torque detec-
tion, torque limits, and hardware protection.

EMotor Overload: L1

Parameters for motor overloads are shown in the following table.

Param- Name Change Control Methods MEMO-

eter Description Setting | Factory | during Open- [Closed-| BUS Page
Number| Displ Range | Setting | Opera- | v | loop | loop :
splay tion Vector | Vector | Register

Sets whether the motor thermal
overload protection function is
enabled or disabled.

0: Disabled

1: General-purpose motor

protection

2: Inverter motor protection

3: Vector motor protection
When the Inverter power sup-
ply is turned off, the thermal Oto3 ! No Q Q Q 480H | 5-47 4
value is reset, so even if this
MOL Fault |parameter is set to 1, protection
Select may not be effective. _
When several motors are con-
nected to one Inverter, set to
L1-01 to 0 and ensure that each
motor is installed with a pro-
tection device.

Motor pro-
tection selec-
tion

L1-01

Motor pro- | Sets the electric thermal detec-
tection time |tion time in seconds units.
constant Usually changing this setting is
not necessary.

The factory setting is 150 % .
L1-02 overload for one minute. (;' Btf Bomin o | A | A | A | 4 | 547
MOL Time | When the motor's overload ’

Const capability is known, also set
the overload resistance protec-
tion time for when the motor is
hot started.

* This value is set according to 02-09. The value when 02-09=0 is given.

HPower Loss Ridethrough: L2

Parameters for power loss ridethrough are shown in the following table.

Param- Name Setting | Factory Cdrllarir;gge Contr(c))l Methde MEMO-
ioti en- | Closed-
Nfrfl;er Displa Description Range | Setting | Opera- | /s Igop loop RBL-JSt Page
play tion Vector | Vector | ~c9'Ster
Undervolt:
delie:tri\:)cl’l age Sets the DC bus undervoltage
level (UV) detection level (DC bus 150t0 | 190V
L2-05 voltage). 210 * % No A A A 489H -
PUV Det Usually changing this setting is
Level not necessary.
Battery Volt-
age
L2-11 Sets the battery voltage. 0104001 OVl o | A | A | A | 4cBH | 579
Volt@bat-
terydr

* These are values for a 200 V Class Inverter. The value for a 400 V Class Inverter is the double.
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mStall Prevention: L3

Parameters for the stall prevention function are shown in the following table.

Param-
eter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\i

Open-
loop
Vector

Closed-
loop
Vector

MEMO-
BUS
Register

Page

L3-01

Stall preven-
tion selec-
tion during
accel

StallP Accel
Sel

0: Disabled (Acceleration as
set. With a heavy load, the
motor may stall.)

1: Enabled (Acceleration
stopped when L3-02 level
is exceeded. Acceleration
starts again when the
current has fallen below the
stall prevention level).

2: Intelligent acceleration
mode (Using the L3-02
level as a basis,
acceleration is
automatically adjusted. The
set acceleration time is
disregarded.)

0Oto2

48FH

5-23

L3-02

Stall preven-
tion level
during accel

StallP Accel
Lvl

Sets the stall prevention during
acceleration operation current
level as a percentage of
Inverter rated current.
Effective when L3-01 is set to
lor2.

Usually changing this setting is
not necessary. Reduce the set-
ting when the motor stalls.

0 to 200

150 %

490H

5-23

L3-03

Stall preven-
tion limit
during accel

StallP CHP
Lvl

Sets the lower limit for stall
prevention during acceleration,
as a percentage of the Inverter
rated current, when operation
is in the frequency range above
E1-06.

Usually setting is not neces-
sary.

0 to 100

50 %

491H

5-23

L3-04

Stall preven-
tion selec-
tion during
decel

StallP Decel
Sel

0: Disabled (Deceleration as
set. If deceleration time is
too short, a main circuit
overvoltage may result.)

: Enabled (Deceleration is
stopped when the main
circuit voltage exceeds the
overvoltage level.
Deceleration restarts when
voltage is returned.)

2: Intelligent deceleration
mode (Deceleration rate is
automatically adjusted so
that the Inverter can
decelerate in the shortest
possible time. Set
deceleration time is
disregarded.)

3: Enabled (with Braking
Resistor Unit)

When a braking option (Brak-

ing Resistor, Braking Resistor

Unit, Braking Unit) is used,

always set to 0 or 3.

Usually setting is not neces-

sary.

—_

0to 3*

No

492H




Parameter Tables

Control Methods

Param- Name Setting | Factory %Z?&gge [e) Closed MEMO-
inti en- | Closed-
N L?rft;er - Description Range | Seting | Opera- | vy Igop oo | BUSt Page
ISplay tion Vector | Vector | ~C9ISter
Stall preven- | 0: Disabled (Runs as set. With
tion selec- a heavy load, the motor
tion during may stall.)
running 1: Deceleration using
L3-05 deceleration time 1 Oto2 1 No A No No 493H 5-41
(C1-02.)
StallP Run 2: Deceleration using
Sel deceleration time 2 (C1-
04.)
Stall preven- |Set the stall prevention during
tion level running operation current level
during run- | as a percentage of the Inverter
ning rated current. 30 to
L3-06 Effective when L3-05 is 1 or 2. 200 150 % No A No No 494H 5-41
Usually changing this setting is
StallP Run | ot pecessary.
Level Reduce the setting when the
motor stalls.
* The setting range for Closed vector control is 0 to 2.
EReference Detection: L4
Parameters for the reference detection function are shown in the following table.
Param- Name Change | Control Methods MEL'YISO
eter . Setting | Factory | during Open- | Closed-
Num- Disola Description Range | Setting | Opera- | v | loop | loop | Regis- Page
ber play tion Vector | Vector ter
Speed agree- . B
ment detection Effective when fom/f?et agree
La-01 |level 17, “Frequency det.ectlon.l or| 0.0to 0.0 Hz No A A A 4991 5.7
“Frequency detection 2” is set | 120.0
Spd Agree for a multi-function output.
Level
Speed agree- | Effective when “f,¢/f, agree
ment detection |1~ «f  /f. . agree 1” or “Fre- 0.0 to
L4-02 | width quency detection 17 or “Fre- o0 | 20Hz | No A A A 49AH | 5-27
Spd Agree quency detection 2” is set for a ’
Width multi-function output.
Speed agree- . .
ment detection Effective when fout/f?et agree 1200
L4-03 [level (+/) |27 "Frequency detection 37or |y | ooy, | No | A | A | A | 49BH | 527
“Frequency detection 4” is set 41200
Spd Agree for a multi-function output. '
Lvl+-
Speed agree- | Effective when “f,¢/f,, agree
ment detection |2 «f /f  agree 2”, “Fre-
width (+/-) o 0.0to
L4-04 quency detection 3” or “Fre- 200 2.0 Hz No A A A 49CH | 5-27
Spd Agree quency detection 4” is set for a ’
Wdth+- multi-function output.
Operation 0: Stop (Operation follows the
when fre- frequency reference.)
quency refer- 1: Operation continues at the
ence is missing frequency, set in parameter
L4-05 L4-06. Oorl 0 No A A A 49DH -
Frequency reference loss
RefLoss Sel | means that the frequency
reference value drops over 90
% in 400 ms.
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Param- Name Change | Control Methods M:G/ISO
eter " Setting | Factory | during Open- | Closed-
Num- Displ DeSCI’Ip’[IOﬂ Range | Setting Opera- VI loop loop Regis- Page
ber Isplay tion Vector | Vector ter
Frequency ref-
erence value at
frequency ref- Sets the frequency reference 0.0 to
L4-06 |erence loss value when the frequency ref- 10(') 0% 80.0 % No A A A 4C2H -
erence is missing ’
Fref at Floss
BFault Restart: L5
Parameters for restarting faults are shown in the following table.
Param- Name Setting | Factory %f;e;ir:]gge Contrgl Metgr)dsd MEMO-
it en- | Closed-
\ ::ger - Description Range | Setting | Opera- | vt |§op loop BUS | Page
Isplay tion Vector | Vector Register
Number of | Sets the number of auto restart
auto restart  |attempts.
attempts Automatically restarts after a
L5-01 fault The retry fault codeare | o o | No | A | A A | 49EH | 582
the followings
Num of OV, UV, GF, 0C, OL2, OL3,
Restarts OL4, UL3, UL4, PF, LF, SE1,
SE2, SE3
Auto restart | Sets whether a fault contact
operation output is activated during fault
selection restart.
L5-02 0: No output (Fault contactis | 0or 1 1 No A A A 49FH 5-82
not activated.)
Restart Sel 1: Output (Fault contact is
activated.)
Auto restart | While attempting automatic
interval time | fault restarts, if a fault can not
be reset even though the set 0.5 to
L5-03 ) time in L5-03 has passed, the 180.0 20 sec No A A A A4OH -
retry time fault contact output will oper-
ate.
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ETorque Detection: L6

Parameters for the torque detection function are shown in the following table.

Param- Name it Setting | Factory %Z?ir:%e Contrgl el\:_etgzgzj_ MEMO-
N uert'?brer - Description Range | Setting | Opera- | y |§op loop BUS | Page
play tion Vector | Vector Register
0: Overtorque/undertorque
Torqu«le detection disabled.
detectllon 1: Overtorque detection only
selection 1 with speed agreement;
operation continues
(warning is output).
2: Overtorque detected
continuously during
operation; operation
continues
(warning is output).
3: Overtorque detection only
with speed agreement;
output stopped upon
detection.
4: Overtorque detected
continuously during
L6-01 operation; output stopped | g | 4 No | A | A | A | 4AmH |5
upon detection.
5: Undertorque detection only 4
Torq Det 1 Sel with speed agreement;
operation continues
(warning is output). _
6: Undertorque detected
continuously during
operation; operation
continues
(warning is output).
7: Undertorque detection only
with speed agreement;
output stopped upon
detection.
8: Undertorque detected
continuously during
operation; output stopped
upon detection.
Torque detec- | Open-loop vector control:
tion level 1 Motor rated torque is set as
L6-02 100 %. 0to300| 150 % No A A A 4A2H | 5-42
Torq Det 1 V/f control: Inverter rated cur-
Lvl rent is set as 100 %.
Torque detec-
L6-03 tion time 1 Sets the overForqqe/under— 0.0 to 100 s No A A A AAZH | 542
Torq Det 1 torque detection time. 10.0
Time
Torque detec-
tion selection
L6-04 |2 0to8 0 No A A A 4A4H | 5-43
Torq Det 2 Sel
Torque detec-
tion level 2 See L6-01 to L6-03 for a 0to .
L6-05 Torg Darz ] deseription 300 | 150% | No | A | A A | 4ASH | 5-43
Lvl
Torque detec-
tion time 2 0.0 to
L6-06 0.1s No A A A 4A6H | 5-43
Torq Det 2 10.0
Time

4-39




ETorque Limits: L7

Parameters for torque limits are shown in the following table.

Param-| Name Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- |Closed-| BUS |
Num- Displa Descrlptlon Range | Setting Opera- /i loop loop Regis- age
ber play tion Vector | Vector | ter
Forward
drive
torque limit
L7-01 No No A A 4ATH | 5-45
Torq Limit
Fwd
Reverse
drive
torque limit | Sets the torque limit value as a per-
L7-02 centage of the motor rated torque. No No A A 4A8H | 5-45
Torq Limit Four individual regions can be set.
Rev Output torque
Positive torque
0 to
L7-01 0/ 5
Forward No. of 300 200 %
regenera- motor
. Reverse rotations
tive torque
imi ward
L7-03 |mit No |No| A | A | 4A%H |545
[7-02 | )
Negative torque
Torq Lmt
Fwd Rgn
Reverse
regenera-
tive torque
L7-04 [Hmit No [No| A | A | 4AAH | 545
Torq Lmt
Rev Rgn
Torque
limit time h it o
L7-06 | constant Sets the torque limit integration time 5to 200 ms No No A No 4ACH | 5-45
constant 10000
Torque
Limit Time
Torque Sets the torque limit operation during
Limit Oper- | acceleration and deceleration.
ation dur- 0: P-control (I control is added at
ing accel/ constant speed operation)
decel 1: I-control
Usually changing this setting is not
L7-07 necessary. Oorl 0 No No A No 4C9H | 5-45
If the torque limitation accuracy dur-
Torque ing accel/decel has preference, I con-
Limit Sel | trol should be selected. This may
result in an increased accel/decel time
and speed deviations from the refer-
ence value.

* A setting value of 100 % is equal to the motor rated torque.




Parameter Tables

BHardware Protection: L8

Parameters for hardware protection functions are shown in the following table.

Param- Name it Setting | Factory %Z?%gge Contrgl el\:_etgzgzj_ MEMOB
Nuert:l;er Displ Description Range | Setting | Opera- | v/ Igop loop us Fage
play tion Vector | Vector Register
Overheat pre- |Sets the detection temperature
alarm level for the Inverter overheat detec-
L8-02 tion pre-alarm in °C. 00 Jaseck | No | A | A | A | 4AEH | 550
OH Pre- The pre-alarm detects when 130
Alarm Lvl the heatsink temperature
reaches the set value.
Operation Sets the operation for when the
selection after |Inverter overheat pre-alarm
overheat pre- |occurs.
alarm 0: Deceleration to stop using
the deceleration time in C1-
02.
18-03 I: Coastiostop 03 | 3 No | A | A | A | 4AFH | 550
2: Emergency stop using
OH Pre- deceleration time in C1-09.
Alarm Sel 3: Continue operation
(Monitor display only.)
A fault will be given in setting
0 to 2 and a minor fault will be
given in setting 3. 4
Output open- | 0: Disabled
phafe pr(};tec- 1: Enabled, 1 phase _
tion selection observatioin
2: Enabled, 2 and more phase
observatioin
An output open-phase is
L8-07 detected at less than 5 % of 0to2 2 No A A A 4B3H 5-51
Ph Loss Out Inverter rated current.
Sel When the applied motor capac-
ity is small compared to the
Inverter capacity, the detection
may not work properly and
should be disabled.
Ground pro- )
tection selec- |0:Disabled
18-09 |tion l:Enabled = oo | No | A | A | A | 4BSH | 551
Usually changing this setting is
Ground Fault |, necessary.
Sel
Cooling fan | Set the ON/OFF control for the
control selec- cooling fan.
L8-10 |tion 0: ON when Inverter is Oorl 0 No A A A 4B6H | 5-52
Fan On/Off running only
Sel 1: ON whenever power is ON
Cooling fan
control delay Set the time in seconds to
Ls-11 |time delay turning OFF the cooling 1. 300|605 | No | A | A | A | 4B7H | 552
fan after the Inverter Stop
Fan Delay Command is given.
Time
Ambient tem-
perature
L8-12 Sets the ambient temperature. |45 to 60 | 45 °C No A A A 4B8H | 5-53
Ambient
Temp
Soft CLA
Lg-1g [selection 0: Disable Oorl | 1 No | A | A | A | 4BFH | -
1: Enable
Soft CLA Sel
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Control Methods

Param- Name i Setting | Factory %Z?ir:%e MEMOB
eter Description R Sefti o Open- [Closed-|  ys Page
Number| Displ ange etling pera- | vt | loop | loop |poiict
spiay tion Vector | Vector | ~e9ISter
LF detection
L8-20 time Sets the detection time of LF. 0;) (;0 02s No A A A 4COH -
Pha loss det T '

* The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

€ N: Special Adjustments

The following settings are made with the special adjustments parameters (N parameters): Automatic fre-

quency regulator and feed forward control.

HAutomatic Frequency Regulator: N2

Parameters for automatic frequency regulator are shown in the following table.

Param- Setting | Factory Cczjrllﬁir:%e Contrgl Methde MEMO-
ipti en- | Closed-
eter Name Description Range | Setting | Opera- | v Igo o BQS Page
Number i P P Register
tion Vector | Vector
Speed feed- |Sets the internal speed feed-
back detec- |back detection control gain.
tion control | Normally, there is no need to
(AFR) gain |change this setting.
If necessary, adjust this param-
eter as follows: 0.00 to
N2-01 * If hunting occurs, increase 1' 0.00 1.00 No No A No 584H 5-37
the set value. '
AFR Gain » Ifresponse is low, decrease
the set value.
Adjust the setting by 0.05 at a
time, while checking the
response.
Speed feed-
back detec- | Set the time constant 1 to
tion control | decide the rate of change inthe | 0 to
N2-02 ; . N A N H -37
0 (AFR) time speed feedback detection con- | 2000 >0 ms No 0 ° 385 53
constant 1 trol.
AFR Time
Speed feed- o
back detec- | Increase the setting if
tion control |overvoltage (OV) failures 0to
N2-03 (AFR) time | OcCur at t-he completion of 2000 750 ms No No A No 586H 5-37
constant 2 acceleration or when the load
changes radically.
AFR Time 2




Parameter Tables

BFeed Forward: N5

Parameters for the feed forward control are shown in the following table.

Name Change | Control Methods | MEmO-
Con- o Setting | Factory | during Open- | Closed-| BUS
stant . Description ) - - > | Page
Number Display P Range | Setting | Opera- | v/ | loop loop Regis- 9
tion Vector | Vector ter
Feed forward
control selec- | Select the feed forward con-
) tion trol. :
N5-01 0: Disabled Oorl 1 No No No A SBOH | 5-38
Feedfoward 1: Enabled
Sel
Motor accel- | Set the time required to
eration time accelerate the motor at the
rated torque (T) to the
rated speed (Nr).
J: GD2/4, P: Motor rated out- 0.000
N5-02 put o |21 No I No| No | A | sBIH | 538
Motor Accel . 27 - Jkgm?]  Ne[min'l] 10.000
Time 37 60 * Tygo [N * m] s
However,
P60 PRWL
07 ) x Nr[min-'] N~ m]
Feed fo.rward Set the proportional gain for 4
proportional | feeq forward control. 0.00 to
N5-03 | gam Speed reference response will 1'00 00 1.00 No No | No A 5B2H | 5-38 _
Feedfoward | increase as the setting of N5- ’
Gain 03 is increased.

* The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

# Digital Operator Parameters: o

The following settings are made with the Digital Operator parameters (o parameters): Monitor selections, Dig-
ital Operator functions, and copy functions.

EMonitor Selections: o1

Parameters for the monitor selections are shown in the following table.

Change | Control Methods | peEmoB

Param- Name

. Setting | Factory | during Open- | Closed-
" L?rt:l;er S Description Range | Seting | Opera- | s Igop oop | Uist r Page
play tion Vector | Vector | C9'St€
Monitor
. Set the number of the 4rd.
selection L . .
0l1-01 —— monitor item to be displayed in | 4 to 99 6 Yes A A A 500H 5-66
User Moni- |10 Drive Mode. (u1-00)
tor Sel
Monitor Sets the monitor item to be dis-
selection played when the power is
after power |turned on.
o1-02 [P I: Frequency reference 1 to 4 1 Yes | A | A | A | 501H | 566
2: Output frequency
Power-On 3: Output current
Monitor 4: The monitor item set for
0l-01
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Param- Name . Setting | Factory %Z?ir:%e Contrgl e'\r/,l_etggi.sd_ MEMOB
Nuert:t:er - Description Range | Setting | Opera- | /¢ IcF))op loop U,S Page
Display tion Vector | Vector | Register
Frequency Sets the units that will be set
units of refer- | and displayed for the fre-
ence setting | quency reference and fre-
and monitor |quency monitor.
0:  0.01 Hz units
1:  0.01 % units (Maximum
output frequency is 100
%)
2 to 39: min"! units (Set the
motor poles.)
40 to 39999: User desired
display Set the desired 0to
01-03 values for setting and 39999 0 No A A A 502H 5-66
. display for the max.
Display f
Scaling output frequency.
e
Sets the value that is
to be displayed at
100 % excluding the
decimal point.
Sets the number of
decimal places.
Example: When the max. out-
put frequency value is 200.0,
set 12000
Setting unit
for fre-
quency Set the setting unit for fre-
parameters  |quency reference-related
01-04 |related to V/f | parameters. Oorl 0 No No | No A 503H | 5-66
characteris- | 0: Hz
tics 1: min~!
Display
Units
LCD Dis- Sets the contrast on the
play contrast |optional LCD operator
adjustment | (JVOP-160).
1: light
01-05 : 0to5S 3 Yes A A A 504H 5-66
LCD Con- 3 1
: norma
trast 4
5: dark
EDigital Operator Functions: 02
Parameters for Digital Operator functions are shown in the following table.
Param-|  Name . Setting | Factory %Tjarirr]s;;e Contrgl e'\r/,l_etggi.sd_ MEMO-
N frt:t:er . Description Range | Seting | Opera- | v |§op loop qu Page
Display tion Vector | Vector | Register
LOCAL/ Enables/Disables the Digital
REMOTE Operator Local/Remote key
key enable/ | 0: Disabled
02-01 |disable 1: Enabled (Switches between | 0 or 1 0 No A A A 505H -
the Digital Operator and
Local/ the parameter settings bl-
Remote Key 01, b1-02.)
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Param- Name Setting | Factory %Z?ir:%e Contrgl Methdsd MEMO-
ioti en- | Closed-
N uer:?brer - Description Range | Seting | Opera- | vy Igop oo | BUSt Page
ISplay tion Vector | Vector | ~e9ISter
STOP key Enables/Disables the Stop key
during con-  |in the run mode.
trol circuit 0: Disabled (When the Run
02-02 termmgl Command is 1ssged from Oorl 0 No A A A S06H 5.67
operation an external terminal, the
Stop key is disabled.)
Oper STOP | 1. Enabled (Effective even
Key during run.)
Clears or stores user initial val-
ues.
Pgrgmeter 0: Stores/not set
initial value 1: Begins storing (Records the
set parameters as user
02-03 initial values.) 0to2 0 No A A A 507H 5-67
2: All clear (Clears all
User recorded user initial values)
Defaults When the set parfirtléters are
recorded as user initial values,
1110 will be set in A1-03.
kVA selec- | Do not set unless after replac-
tion i
02-04 ing the control board.'(Refer to 0 to FF 4% No A A A 508 5.67
Inverter page 5-62 for the setting val-
Model# ues). 4
Frequency When the frequency reference
reference set- |is set on the Digital Operator _
ting method | frequency reference monitor,
selection sets whether the Enter key is
necessary or not.
02-05 0: Enter key needed Oorl 0 No A A A 509H 5-67
1: Enter key not needed
Operator When set to 1, the Inverter
M.O.P. accepts the frequency refer-
ence without Enter key opera-
tion.
Operation Sets the operation when the
selection Digital Operator is discon-
when digital |nected.
operator is 0: Disabled (Operation
disconnected continues even if the Digi-
tal Operator is
02-06 disconnected.) Oorl 0 No A A A S0AH 5-67
1: Enabled (OPR is detected
Oper at Digital Operator
Detection disconnection. Inverter
output is switched off, and
the fault contact is
operated.)
Cumulative
operation Sets t.hehcumula.tive operation .
02-07 |time setting  |{Ime In hour unis. Ol obr | No | A | A | A | soBH | 567
- Operation time is calculated 65535
Elapsed Time | 1o the set value.
Set
Cumulative
operation 0: Accumulated Inverter
time selec- i
) ! power on time. :
02-08 Ition 1: Accumulated Inverter run Oorl 0 No A A A SOCH 1 5-67
Elapsed Time time.
Run
;r/}l;ihze 0: Asia
02-09 1: America 0to2 0 No A A A 50DH 5-67
InitModeSet | 2: Europe
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Control Methods

Param- Name Setting | Factory %Z?ir:%e [e) Closed MEMO-
eter Description . pen- | Closed-| BUS | Page
Number| Displa p Range | Setting | Opera- | v/t | loop loop Reqister 9
play tion Vector | Vector 9
Ean qpera- Sets the initial value of the fan
tion time set- | pperation time. 0to
02-10 |ting The operation time is accumu- 65535 0 hr No A A A 50EH 5-67
Fan ON Time |lated starting from this set
Set value.
Fault trace 0: Disabled (U2 and U3 con-
initialize
02-12 stants are on hold.) Oorl | 0 No | A | A | A | sioH | 567
FLT Trace 1: Enabled (Initializes U2 and
Tnit U3 parameters)
Operation 0: Disabled (Operation
counter ini- counters are on hold.)
0215 lialize 1: Enabled (Initializes opera- Oorl 0 No A A A S13H 5-68
Initialize Sel tion counters to 0)
* The factory setting depends on the Inverter capacity. The value for a 200 V Class Inveter of 3.7 kW is given.
HCopy Functions: 03
Parameters for copy functions are shown in the following table.
Param- Name Setting | Factory C(:Ir:,l?’ir;%e Contrgl Meﬂ(:IOde MEMO-
eter Description ) pen-|Closed-|  BUS | Page
Number|  Displa P Range | Setting | Opera- | \yf | loop loop Register g
play tion Vector | Vector 9
Copy func- 0: Normal operation
tion selection | 1: READ (Inverter to
Operator)
-01 t A A A 15H -7
03-0 Copy Func- | 2: COPY (Operator to Oto3 0 No 315 370
tion Sel Inverter)
3: Verify (compare)
Read permis-
sion selection | () ibi
03-02 0: READ prohibited Oorl | 0 No | A | A | A | s16H | 570
Read 1: READ permitted
Allowable
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@ Lift Function Parameters: S
The following settings are made with the lift function parameters (S parameters): Brake sequence, Slip com-

pensation for lift, and lift specific function.

EBrake Sequence: S1

Parameters for brake sequence are shown in the following table.

param-| Name change | Control Methods | veEmoB
i Setting | Factory | during Open- | Closed-
\ uertnel;er —— Description Range | Setting | Opera- | y Ic‘))op oo | U'St Page
play tion Vector | Vector | ~c9ISter
Zero-speed | Used to set the frequency
level (DC which starts DC injection brak-
injection ing in units of Hz when decel-
braking start- | eration to stop is selected.
ing fre- When b2-01 is less than E1-09, | 0.0 to "
S1-01 quency) E1-09 becomes the DC injec- 10.0 1.2 Hz No A A A 680H 512
tion braking starting frequency.
ZeroSpeed@ | (For closed-loop vector con-
stop trol, S1-01 is the zero-speed
operation starting frequency)
DC injection 4
braking cur- | Sets the DC injection braking
S1-02 |rentatstart |current as a percentage of the (1) (;8 50 % No A A No 681H | 5-13 I
DC Inj I Inverter rated current.
(@start
DC injection
braking cur- | Sets the DC injection braking 0to
S1-03 |rentatstop |current as a percentage of the 100 50 % No A A No 682H | 5-13
DC Inj I Inverter rated current.
@stop
DC injection |Used to set the time to perform
braking time |DC injection braking at start in
at start units of 1 second. 0.00 050 s
S1-04 Used to stop coasting motor to Tk No A A A 683H 5-13
DC Inj and restart it. When the set 10.00
T@start value is 0, DC injection brak-
ing at start is not performed.
DC injection |Used to set the time to perform
braking time |DC injection braking at stop in
at stop units of 1 second.
Used to prevent coasting after 0.00
S1-05 ' the Stop Command is input. lot(())o 0.60 s No A A A 684H | 5-13
DC Inj When the set value is 0.00, DC :
T@stop injection braking at stop is not
performed.
Brakerelease
delay time Used to set the time to output 0.00
S1-06 Brake release command in to 0.20 No A A A 685H 5-13
Brake open | yits of Isecond. 10.00
delay
Brake close
delay time Used to set the time to output 0.00
S1-07 Brake close command in units to 0.10 No A A A 686H 5-13
Brake of 1second. S1-05
CloseDelay
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Param- Name Setting | Facto %T:;ge MEMOB
\ uert:t;er — Description Rangg Semng’ OPers_ i (?ggg- C:ng)d- US | Page
play tion Vector | Vector Register
SE2 detec- | Used to set the time to detect
tion delay SE2 fault in units of Ims. 0
time When the Inverter output cur- to
SI-14 rent is below S1-08 setting S04 | 200ms | Noo | A 1A A | 68DH | 549
SE2 det T after passing S1-06+S1-14 S1-06
time,SE2 will be detected.
SE3 detec- | Used to set the time to detect
tion delay SE3 fault in units of Ims.
time When Inverter output current 0
S1-15 . . to 200 ms No A A A 68EH | 5-49
is below S1-08 setting for S1- 5000
SE3 det T 15 time continuously, SE3 will
be detected.
RUN delay .| 0.00
S1-16 [time Usedtoset RUN-delay time in | = " | o105 | No | A | A | A | 68BH | 513
units of 1 second.
Run Delay T 1.00
DC injection
current gain
at regenera- Used to set the DC injection 0 513
S1-17 |tion gain when Inverter is in the to 100 % No No A No 690H 5.40
regenerative mode. 400
DC Inj
gain@gen
DC injection
current gain Used to set the DC injection 0 513
S1-18 |atmotoring | oain when Inverter is in the to 20 % No No A No 691H 540
DC Inj motoring mode. 400
gain@mot
Magnetic
contactor
close delay Used to set the delay time to 0.00
S1-19 |time close the magnetic contactor in to 0.10s No A A A 6A6H | 5-13
units of 1 second. 1.00
Cont open
delay
Zero-servo | Adjust the strength of the zero-
gain servo lock.
‘When the closed-loop vector
control is selected, a position
$1-20 control loop is created and the | 100 | No | No | No | A | 693H | 513
Zero-servo | motor stops at start or stop.
gain Increasing the zero-servo gain
in turn increases the strength of
the lock. Increasing it by too
much will cause oscillation.
Zero-servo | Sets the output width of the
completion  |zero-servo completion signal.
width The zero-servo completion sig-
nal is ON when the current
position is within the range
si-21 (the zero-servo position + 0t 10 No | No | No | A | 6%4H | 5-14
zero-servo completion width.) | 16383
Zero-servo | Gt the allowable position dis-
Count placement from the zero-servo
position to 4 times the pulse
rate of the PG (pulse generator,
encoder) in use.
Torque com-
pensation Sets the time to torque refer- 0
S1-22 |(ime at start | €nce to reach to 300 % torque to 500 ms No No No A 695H 5-14
reference in units of Ims. 5000

torque incr T
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param-| Name Change | Control Methods | vemoB
‘4 Setting | Factory | during Open- | Closed-
Nuert:t:er - Description Range | Setting | Opera- | \yf |§0p loop U_S Page
Display tion Vector | Vector | Register
Torque com-
pensation 0.500
gain during | Sets the torque compensation )
S1-23 lowering gain at lowering. to 1.000 No No No A 696H | 5-14
10.000
TorqComp-
gain@red
Torque com-
pensation 2000
124 bias during | Sets the torque compensation | t(()). 0.0 % No No No A 697H | 5.4
B raising i ising. L .
bias at raising +200.0
TorqComp-
Bias@ri
Torque com-
pensation 5
S1.25 bias d}lring Sets the torque compensation | (t)(()).O 0.0 % No No | No A 698H | 5.4
lowering bias at lowering. e
+200.0
TorqComp-
Bias@red
Dwell speed |Hold speed reference when
reference the load is heavy.The fre-
quency reference follows the 4
C1-07 acceleration 4 setting 0.0
S1-26 time. to 0.0 Hz No A A A 699H -
DWELL Acceleration time will be 120.0 _
speed changed when the motor speed
exceeds the C1-11 setting fre-
quency.
Frequency |S1-27 setting is enable during
detection deceleration.
during decel- | Multi-function digital output 0.0
127 eration (setting 42) is closed when out- o 0.0 Lz No A A A COAH _
put frequency or motor speed 120.0
Door Zone |(CLV) is below S1-27 setting. ’
Level This signal is used for lift door
control.

* The factory setting will change when the control method is changed. The V/f control factory setting is given.
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ESlip compensation for lift: S2

Parameters for slip compensation for lift are shown in the following table.

Param-| Name setting | Facto C;ha:_r;ge Control Methods | vemoB
eter Description g ory | auring Open- [Closed-|  ys | Page
Number[ Displ Range | Setting | Opera- | vt | loop loop .
ISplay tion Vector | Vector Register
Motor rated . 300
d Sets the motor rated speed in 1380
S2-01 |spee . 1 to 1 No A No No 6AEH | 5-39
units of 1 min™. 1 min
Rated rpm 800
Slip compen-
sation‘gain at | Sets the slip compensation 0.00
S2-02 |motoring gain when the leveling accu- to 0.70 Yes A A No 6AFH | 5-39
SlipComp racy is needed. 2.50
gainMot
Slip compen-
sation gaip at | Sets the slip compensation 0.00
S2-03 |regenerating | gain when the leveling accu- to 1.00 Yes A A No 6BOH | 5-39
SlipComp racy is needed. 2.50
gainGen
Slip compen- | Slip compensation primary
sation pri- delay time is set in ms units.
mary delay | Usually setting is not neces-
time sary.
Adjust this constant at the fol- 0
S2-07 lowing times. to 200 ms No No A No 6B4H 5-39
) * Reduce the setting when slip | 10000
SlipComp- compensation responsive is
Delay T slow.
* When speed is not stabi-
lized, increase the setting.
Slip compen- | 0: Disabled.
sation selec- | 1: Enabled.
tion during | When the slip compensation
regeneration |during regeneration function
$2-15 has been activated, as regener- |, ) 1 No | A | A | No | 6BCH | 5-39
ation capacity increases
Slip Comp | momentarily, it may be neces-
sary to use a braking option
@gene ry braking opti
(Braking resistor, Braking
Resistor Unit or Braking Unit.)
mLift specific function: S3
Parameters for lift specific function are shown in the following table.
param-| Name setting | Fact tharir;ge Control Methods |\vemoB
eter Description g | ey | Saing Open- [Closed-| US| Page
Number| Displ ge etting pera- | v/f | loop | loop Reqgist
ISplay tion Vector | Vector | ~CYISter
Short-floor
funCtif)n Short-floor function selection
$3-01 [selection 0: Disabled Oorl 0 No A A A 6BDH | 5-18
Short floor 1: Enabled
sel




Parameter Tables

€ T: Motor Autotuning

The following settings are made with the motor autotuning parameters (T parameters): Settings for autotuning.

param-| Name Change | Control Methods | pEmo-
eter Description Setting | Factory | during Open- |Closed-| BUS | Page
Number| Displa Range | Setting Opera- V/f loop loop Redist
play tion Vector | Vector | ~e9ISter
Autotuning | Sets the autotuning mode.
r?ode selec- | 0: Rotational autotuning )
T1-01 |tion 1: Stationary autotuning 0 :0 1 No Yes | Yes Yes 701H -
Tuning Mode | 2: Stationary autotuning for !
Sel line-to-line resistance only
Motor out-
put power Sets the output power of the 0.00 to |3.70 kW
T1-02 Mtr Rated motor in kilowatts. 650.00 *2 No Yes | Yes Yes 702H B
Power
Motor rated 0.0
voltage s th Itage of th D10 1200,
T1-03 Sets the rated voltage of the |55 5 12000V 1 No | ves | yes | 703H | -
Rated motor. 3 3
Voltage
Motor rated 175
75 to
current ts the rat t of th 14.00 A 4
T1-04 Sets the rated current of the | 55 | 1400A |00 1 v | ves | yes | 704H | -
Rated motor. ) 2
Curren I
Motor base
frequency ts th fi f th 0t
TI05 [ rsneofor e base frequency of the (1)200 o |600HzZ| No | No | Yes | Yes | 70sH | -
ated Fre- - -
quency
Number of
motor poles
T1-06 Nombor of sz;z:he number of motor 2pt001;8 4 poles No No Yes Yes 706H -
umber o .
Poles
Motor base
Sets the base speed of the 0to 1450
T1-07 |speed for . 24000 . No No Yes Yes 707H -
motor in min™. min
Rated Speed
Number of |Set the number of pulses per
PG pulses revolution for the PG being 0to 600
T1-08 used (pulse generator or 60000 x5 No No No Yes 708H -
PG Pulses/ | encoder) without any multipli-
Rev cation factor.
No load cur- 0.00
.00 to
rent
T1-09 Sets the no load current of 35.00 4.50 A No No Yes Yes 709H B
No load cur- |motor. x| (E2-03)
rent

. Set T1-02 and T1-04 when 2 is set for T1-01. For V/f control, a set value 2 is possible only.

. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

. These are values for a 200 V Class Inverter. Values for a 400 V Class Inverter are double.

. The setting range is from 10 % to 200 % of the Inverter rated output current. The value for a 200 V Class Inverter for 3.7 kW is given.
. The factory setting is set according to 02-09. The value when 02-09=0 (Asia) is given. The value is 1024 when 02-09 is 1 or 2.

* % % % %
I S R
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€ U: Monitor Parameters
The following settings are made with the monitor parameters (U parameters): Setting parameters for monitor-

ing in drive made.

B Status Monitor Parameters: U1

Parameters for monitoring status are shown in the following table.

param-| Name Output Signal Level Dur-| \ . Control Methods | yemo-
eter Description ing Multi-Function Ana- Uni t Vi Olpen- C'Iosed- BUS
Number i oop oop .
u Display log Output Vector | Vector | ReGister
Frequency
Ul-01 reference Monitors/sets the frequency |10 V: Max. frequency 0.01 A A A 40H
reference value.* (0to+ 10 V possible) Hz
Frequency
Ref
Output fre-
U1-02 |quency Monitors the output fre- 10 V: Max. frequency 0.01 A A A 411
o : quency.* (0 to £ 10 V possible) Hz
utput Freq
Output cur- 10 V: Inverter rated output
rent
- onitors the output current. .
u1-03 Is} Moni h P (0to +clu(§rf/n;bsolute value 0LAl A A A 42
utput >
Current output)
Control
method i
U1-04 Displays the current control | .t be output.) - lal a] a 43H
Control method.
Method
U1-05 Motor speed | Monitors the detected motor |10 V: Max. frequency 0.01 No A A 441
Motor Speed |speed.* (0 to £+ 10 V possible) Hz
Output volt-
U1-06 age Monitors the output voltage 10 V: 200 VAC (400 VAC) 01v] A A A 45H
Output reference value. (0 to +10 V output) '
Voltage
DC bus volt-
age i i .
U1-07 g Monitors the main DC bus 10 V: 400 VDC (800 VDC) v oA A A 46H
DC Bus Volt- | voltage. (0 to +10 V output)
age
Output 10 V: Inverter capacity
U1-08 power Monitors the output power (max. applicable motor 0.1 A A A 47H
Output (internally detected value). capacity) kW
kWatts (0 to £ 10 V possible)
Torque refer- Moni he |
ence onitors the internal torque .
U1-09 reference value for vector 10 V: Motor rate.d torque 0.1 %| No A A 48H
Torque control. (0 to £ 10 V possible)
Reference

* The unit is set in 01-03 (frequency units of reference setting and monitor).
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Parameter Tables

Control Methods |MEMO-
Min. Open- |Closed- BUS

Unit | V/f | loop | loop | Regis-
Vector | Vector ter

param- | Name Output Signal Level
eter Description During Multi-Function
Number | Djsplay Analog Output

Input termi- | Shows input ON/OFF status.

nal status Ulflofaa,s'gggmz 1: FWD command
(S1)is ON
1: REV command
(S2)is ON
1: Multi input 1
(S3) is ON
1: Multi input 2
Ul-10 (S4)is ON (Cannot be output.) - A A A 49H
Input Term 1: Multi input 3
Sts —(S5)isON

1: Multi input 4

(S6) is ON

1: Multi input 5
(S7)is ON

1: External base
block is ON

Output termi- | Shows output ON/OFF status.

nal status =000080800

Uil L 1| | L 1: Multi-function

contact output 1
(M1-M2) is ON

1: Multi-function
contact output 2 4
(M3-M4) is ON

Ul-11 (Cannot be output.) - A A A 4AH
Output Term 1: Multi-function

Sts contact output 3 _

(M5-M6) is ON

Not used
(Always 0).

1: Error output
(MA/MB-MC) is
ON

Operation Inverter operating status.
status U1-12=88335508

t 1: Run
L 1: Zero-speed
1: Reverse

1: Reset signal

Ul-12 input (Cannot be output.) _ A A A 4BH
Int Ctl Sts 1 : Speed agree

- 4

: Inverter ready

-

: Minor fault

1: Major fault

Cumulative | Monitors the total operating time

operation of the Inverter.
time The initial value and the operat- 1

Ul-13 ing time/power ON time selec- (Cannot be output.) hr A A A 4CH
Elapsed Time | tion can be set in 02-07 and 02-

08.

Software No.
(flash mem-

Ul-14 ory) (Manufacturer’s ID number) (Cannot be output.) - A A A 4DH
FLASH ID
Terminal Al
or AI-14B | Monitors the input level of ana-
CHILinput |]og input Al or AI-14B CHI. A |10 V: 100 %

- : : 0,

UL-15 Hievel value of 100 % corresponds to [ (0 to £ 10 V possible) 0-1%) A A A 4EH
Term Al 10V input.
Level
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baram.|  Name Output Signal Level i Control Methods MBI‘ElI-\J/ISO-
eter Description During Multi-Function Unit. Vi ?Pen- C'losed' Regis
Number H oop oop -
Display Analog Output Vector | Vetor | tgr
Multi-func-
tion analog
input AI-14B lg/loni.tors thelinp}xt Ievzllolf ﬁ;ulﬁ- 0 100
16 |CH2 input unction analog input Al- : o o
ul-16 voltage CH2. A value of 100 % corre- |(0 to =10 V possible) 0.1%] A A A 4FH
sponds to 10 V input.
AlI-14B CH2
Level
Multi-func-
tion analog
input AI-14B lg/loni.tors thelinp}xt Ievle;llolf ;}‘;ulti- 0 100
17 |CH3 input unction analog input Al- : o o
UlL-17 voltage CH3. A value of 100 % corre- |(0 to =10 V possible) 0.1%] A A A SO0H
sponds to 10 V input.
AlI-14B CH3
Level
Motor sec- Moni he calculated val ;
ondary cur- thgrrlrll?tfrtseeczi;; at:ur:;ltle " 110 V: Motor rated secondary
U1-18 |rent (Iq) N " |current 01%| A | A A S5IH
The motor rated secondary cur- (0to £10 V output)
Mot SEC rent corresponds to 100 %. P
Current
Motor excita- ) he caleulated value of
tion current ?ﬁ:ﬁﬁfrte;ccitaa;l;;?ur;?lre % 110 V: Motor rated secondary
Ul-19 (d) " |current 01%| No | A A 52H
The motor rated secondary cur- (00 £10 V output)
Mot EXC rent corresponds to 100 %. P
current
Frequency  |Monitors the frequency reference
reference after the soft starter.
after soft- This frequency value does not 10 V: Max. frequency 0.01
u1-20 starter include compensations, such as  |(0 to + 10 V possible) Hz A A A S3H
slip compensation.
SES Output | The ynit is set in 01-03.
ASR input | Monitors the input to the speed
Ul-21 control 1(.)op. 10 V: Max. frequ'ency 0(.)01 No No A Safy
ASR Input | The maximum frequency corre- | (0 to + 10 V possible) %
sponds to 100 %.
ASR output |Monitors the output from the
Ul-22 speed cor}trol loop. 10 V: Max. frequf:ncy 0(.)01 No No A s
ASR output The maximum frequency corre- |(0to = 10 V possible) %
sponds to 100 %.
DI-16H2 Monitors the reference value
input status | from a DI-16H2 Digital Refer-
ence Board.
Ul1-25 DI16 Refer. | The value will be displayed in (Cannot be output.) - A A A S8H
ence binary or BCD depending on
user constant F3-01.
Output volt-
age refer- Monitors the Inverter internal 10 V: 200 VAC
Ul1-26 |ence (V) voltage reference for motor sec- (400 VAC) 0.1V| No A A 59H
Voltage ondary current control. (0to = 10 V possible)
Ref(Vq)
Output volt-
age refer- Monitors the Inverter internal 10 V: 200 VAC
U1-27 |ence (Vd) voltage reference for motor exci- (400 VAC) 0.1V | No A A 5AH
Voltage tation current control. (0 to £ 10 V possible)
Ref(Vd)
Software No. " S C "
U1-28 |(CPU) %\Il\ga)nu acturer’s CPU software (Cannot be output.) - A A A 5SBH
CPU ID '




Parameter Tables

Control Methods |MEMO-

Param- Name Output Signal Level Min BUS
eter Description During Multi-Function Unit. Vi ?Pen- C'losed' Regis
. 00 0o -
Number Display Analog Output Vectr:)r Vect%r ter
ACR output Moni N |
of q axis onitors the current control out- ) o
Ul1-32 put value for the motor second- 10'V: 100% . 00' ! No A A SFH
ACR(q) ary current, (0 to = 10 V possible) %
Output
0153 [oTa st e motrevcrion [0 100% 1 Lo | a | a | o
P (0 to £ 10 V possible) %
ACR(d) axis current.
OPE fault
parameter Shows the first paramet-er num-
Ul-34 ber when an OPE fault is (Cannot be output.) - A A A 61H
OPE detected.
Detected
Zero-servo | Shows the number of PG pulses
movement | of the movement range when
U1-35 |pulses zero-servo was activated. The (Cannot be output.) - No No A 62H
Zero-servo | shown value is the actual pulse
Pulse number times 4.
MEMOBUS |Shows MEMOBUS errors.
fi(;rr?srr;l;;léia- in:qﬁgggggf 1: CRC error
L 1: Data length error
code Not used
(always 0)
1: Parity error
U1-39 (Cannot be output.) - A A A 66H _
1: Overrun error
Transmit Err 1: Framing error
1: Timeout
Not used
(always 0)
Cooling fan ) o
operating R/t{ogltors tlhe toftal op}el:rat.mg time 1
Ul-40 |time oftthe cooling fan. The time can | ., e output.) Al A | A | em
be set in hr
FAN Elapsed | 5o_1(.
Time

Inverter heat
radiation fin

Ul-41 |temperature Monitors the temperature of the

. 10 V: 100 °C 1°C A A A 68H
heatsink.

Actual Fin
Temp

ASR output |Monitors the output from the
without filter |speed control loop (i.e., the pri- |10 V: Rated secondary current 0.01
Ul-44 mary filter input value). 100 % is | of motor . No No A 6BH

0,

ASR Output | gisplayed for rated secondary (-10Vto 10 V) &
w Fil current of the motor.
Feed for- . h from feed
ward control IfVI:)mtrodrs tn‘:r()llltl?(l)to g/orln ;ie 10 V: Rated secondary current 0.01

Ul-45 |output orwarc contro’. 018 IS of motor : No | No A 6CH

played for rated secondary cur- %
FF Cout Out (-10Vto 10V)
out Yut-1 rent of the motor.

put
Slip compen- Moni he sli )
sation value onitors the slip compensation . .

U1-50 | — value.100 % is displayed (IOI(Y'VR;tel% S\l;f 0;3 A a A 71H
Slip comp | for rated slip. ?
value
Max Current ) )
during accel- I(;/Io.mtors thie ma}(lmum current 10V: Rated .

} eration uring acceleration. : Rated current o

U131 Cleared each time the Inverter | Inverter (0 V to 10 V) 0.TA1 A A A 72H
Max Amp | gperates.
at accel
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. Control Methods |MEMO-
Param- Name Output Signal Level Min BUS
eter Description During Multi-Function Unit. Vi ?Pen- C'losed' Regis
Number i oop oop -
Display Analog Output Vector | Vetor | tgr
Max Current . .
during decel- Monitors the maximum current
: during deceleration. 10 V: Rated current of
.5 |eration
ul-52 Cleared each time the Inverter  |Inverter (0 V to 10 V) O-LA} A A A 73H
ZIZZ ct{np operates.
Max Current
during Top Monitors the maximum current
t top speed. 10 V: Rated current of
- speed a ) )
Ul-53 Cleared each time the Inverter  |Inverter (0 V to 10 V) O.LA} A A A 74
Max Amp | gperates.
at top speed
Max Current
during level- Monitors the maximum current
: t V1 speed. 10 V: Rated current of
_54 |ing speed a ]
Ul-54 Cleared each time the Inverter  |Inverter (0 V to 10 V) O.TAT A A A 75H
Max Amp | gherates.
at V1 sped
Operation . . .
counter Monitors the lift operation
Ul-55 - counter. (Cannot be output.) - A A A 76H
8perat10n 02-15 can clear this counter.
nt




Parameter Tables

B Fault Trace: U2

Parameters for error tracing are shown in the following table.

Param-| Name Output Signal Level | . Control Methods | \emo-
eter Description During Multi-Func- : Open- | Closed-|  BUS

. . Unit :
Number|  Djsplay tion Analog Output Vi V'g;’{gr V'Z;‘Z,r Register

Current fault
U2-01 The content of the current fault. - A A A 80H
Current Fault

Last fault
U2-02 The error content of the last fault. - A A A 81H
Last Fault
Reference
frequency at e ref " hen th 0.01
U2-03 | fault The reference frequency when the . A A A OH
last fault occurred. Hz
Frequency
Ref
Output fre-
quency at | The output frequency when the 0.01
U2-04 | e last fault occurred. Hz A A A 83H
Output Freq
Output cur-
rent at fault
U2-05 The output current when the last 01Al A A A g4H
Output fault occurred.
Current 4
Motor speed
U2-06 |at fault The motor speed when the last 0.01 No A A 35H _
fault occurred. Hz
Motor Speed
Output volt-
age refer- N " |
U2-07 |ence at fault The output reference voltage oivl a A A Q6H

when the last fault occurred.

Output
Voltage
DC bus volt- (Cannot be output.)

age at fault | The main current DC voltage
DC Bus Volt- | When the last fault occurred.

U2-08 1V A A A 87H

age

Output
power at
U2-09 |fault

Output
kWatts

The output power when the last 0.1
fault occurred. kW

Torque refer-
ence at fault | The reference torque when the last

U2-10 fault occurred. The motor rated 0.1%| No A A 89H

Torque torque corresponds to 100 %.
Reference

Input termi-

nal status at | e input terminal status when the

last fault occurred.
- fault _

U211 The format is the same as for Ul- A A A 8AH
Input Term |1
Sts
Output termi-
nal status at | The output terminal status when

U2-12 | fault the last fault occurred. The format - A A A 8BH
Output Term | is the same as for Ul-11.
Sts
Operation

status at fault | The operating status when the last
U2-13 fault occurred. The format is the - A A A 8CH

Inverter Sta- | same as for U1-12.
tus
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Param- Name - Output S|gna| Level Min. Control Methods MEMO-
eter Description During Multi-Func- . Open- |Closed-| BUS
Number| Displa tion Analoa Outout Unit | vif | loop | loop Reqister

play 1on Analog Qutpu Vector | Vector 9
Cumulative
operation The operating time when the last 1
U2-14 |{ime at fault fault occurred. (Cannot be output.) hr A A A 8DH
Elapsed Time

4

k‘ -
P:

The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.




Parameter Tables

EFault History: U3

Parameters for error log are shown in the following table.

Param- Output Signal Level | .- Control Methods | \igmo-
eter Name Description During Multi-Func- Unit- Vi C:pen- C'Iosed- BUS
Number tion Analog Output Vestor | Veotor | Register

Last fault 90H
U3-01 The error content of 1st last fault. - A A A (300H)
Last Fault
Second last
fault 91H
U3-02 The error content of 2nd last fault. - A A A
Fault Mes- (801H)
sage 2
Third last
U3-03 fault Th f 3rd last faul A A A 92H
- e error content of 3rd last fault. -
Fault Mes- (802H)
sage 3
Fourth last
fault 93H
U3-04 The error content of 4th last fault. - A A A
Fault Mes- (803H)
sage 4
Cumulative
operation o 4
U3-05 |time at fault The tota.l operating time when the 1 A A A 94H
1st previous fault occurred. hr (80AH)
Elapsed Time _
1
Accumu-
lated time of ™ | o e th | osH
) second fault e total operating time when the
U3-06 2nd previous fault occurred. hr A A A (80BH)
Elapsed Time
2
Accumu- (Cannot be output.)
lated time of - | o hen th | o6H
) third fault e total operating time when the
Us-07 . 3rd previous fault occurred. hr A A A (80CH)
Elapsed Time
3
Accumu-
lated time of
U3-08 fourth/oldest | The total operating time when the 1 A A A 97H
fault 4th previous fault occurred. hr (80DH)
Elapsed Time
4
Fifth last
fault
U3-09 The error content of Sth last fault - A A A 804H
Fault Mes-
sage 5
Sixth last
fault
U3-10 The error content of 6th last fault - A A A 805H
Fault Mes-
sage 6
Seventh last
fault
U3-11 The error content of 7th last fault - A A A 806H
Fault Mes-
sage 7
Eighth last
fault
U3-12 The error content of 8th last fault - A A A 807H
Fault Mes-
sage 8
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4

Param-
eter
Number

Name

Description

Output Signal Level
During Multi-Func-
tion Analog Output

Min.
Unit

Control Methods

\i

Open-
loop
Vector

Closed-
loop
Vector

MEMO-
BUS
Register

U3-13

Ninth last
fault

Fault Mes-
sage 9

The error content of 9th last fault

U3-14

Tenth last
fault

Fault Mes-
sage 10

The error content of 10th last fault

U3-15

Accumu-
lated time of
fifth/oldest
fault

Elapsed Time
5

The total operating time when the
Sth previous fault occurred.

U3-16

Accumu-
lated time of
sixth/oldest
fault

Elapsed Time
6

The total operating time when the
6th previous fault occurred.

U3-17

Accumu-
lated time of
seventh/old-
est fault

Elapsed Time
7

The total operating time when the
7th previous fault occurred.

U3-18

Accumu-
lated time of
eighth/oldest
fault

Elapsed Time
8

The total operating time when the
8th previous fault occurred.

U3-19

Accumu-
lated time of
ninth/oldest
fault

Elapsed Time
9

The total operating time when the
9th previous fault occurred.

U3-20

Accumu-
lated time of
tenth/oldest
fault

Elapsed Time
10

The total operating time when the
10th previous fault occurred.

(Cannot be output.)

808H

809H

hr

80EH

hr

80FH

hr

810H

hr

811H

hr

812H

hr

813H

\

The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.




Parameter Tables

€ Factory Settings that Change with the Control Method (A1-02)

The factory settings of the following parameters will change if the control method (A1-02) is changed.

Factory Setting
Param- Open- | Closed-
Neji: Name Setting Range Unit Vit loop loop
ber A1-02=0| Vector | Vector
A1-02=2|A1-02=3
C4-02 | Torque compensation delay time constant 0 to 10000 1 ms 200 50 -
E1-07 |Mid. output frequency voltage (FB) 0.0to 120.0 0.1 Hz 3.0 3.0 0.0
. 0.0 to 255.0 15.0
E1-08 |Mid. output frequency voltage (VB)"! (0.0 to 510.0) 0.1V ]2 11.0 0.0
E1-09 |Min. output frequency (FMIN) 0.0 to 120.0 0.1 Hz 115 0.5 0.0
. 0.0 to 255.0 9.0
EI-10 |Min. output frequency voltage (VMIN)*! (0.0 to 510.0) 0.1V ]2 2.0 0.0
S1-04 |DC injection braking time at start 0.00 to 10.00 0.01s 0.50 0.30 0.00
* 1. Settings value as shown in the following tables depending on the Inverter capacity and E1-03.
* 2. The settings shown are for 200 V Class Inverters. The values will double for 400 V Class Inverters.

W200 V and 400 V Class Inverters of 3.7 to 45 kW 4
5 I
meter ! Factory Setting per | Closes-

ber Vector | Vector
Control | Control
E103| - | O 1 2 3 4 5 6 7 8 9 A|B|C|D E F

E1-04 | Hz | 50.0 | 60.0 | 60.0 | 72.0 | 50.0 | 50.0 [ 60.0 | 60.0 | 50.0 | 50.0 | 60.0 [ 60.0 | 90.0 |120.0|180.0 | 60.0 | 60.0 | 60.0

E1-05

5

V 1200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 { 200.0 | 200.0 | 200.0 | 200.0 | 200.0 [ 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0

E1-06 | Hz | 50.0 | 60.0 | 50.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 60.0 [ 60.0 | 60.0 [ 60.0 | 60.0 | 60.0
E1-07
*

Hz | 25 3.0 3.0 3.0 | 25.0 | 25.0 | 30.0 | 30.0 | 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0

EI;OS V| 140 | 140 | 140 | 14.0 | 35.0 | 50.0 | 35.0 | 50.0 | 18.0 | 23.0 | 18.0 | 23.0 | 14.0 | 14.0 | 140 | 14.0 | 11.0 0.0

E1-09 |Hz | 13 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 0.0
E1-10
*

V| 70 7.0 7.0 7.0 6.0 7.0 6.0 7.0 9.0 | 11.0 | 9.0 | 13.0 | 7.0 7.0 7.0 7.0 2.0 0.0

* The settings shown are for 200 V Class Inverters. The values will double for 400 V Class Inverters.

m200 V and 400 V Class Inverters of 55 kW

Para

meter : Open- | Closed-

Nume | Ut Factory Setting oon | oo
ber Vector | Vector

Control | Control

E103| - | O 1 2 3 4 5 6 7 8 9 | A|B|C|D]|E F

E1-04 | Hz | 50.0 | 60.0 | 60.0 | 72.0 | 50.0 | 50.0 [ 60.0 | 60.0 | 50.0 | 50.0 | 60.0 [ 60.0 | 90.0 | 120.0|180.0 | 60.0 | 60.0 | 60.0

EI;OS V 1200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0

E1-06 | Hz | 50.0 | 60.0 | 50.0 | 60.0 [ 50.0 | 50.0 [ 60.0 | 60.0 | 50.0 | 50.0 | 60.0 [ 60.0 | 60.0 [ 60.0 | 60.0 | 60.0 | 60.0 [ 60.0

E1-07

*

Hz | 25 3.0 3.0 3.0 | 25.0 | 25.0 | 30.0 | 30.0 | 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0

EI081 v 1 120 | 120 | 120 | 120 | 350 | 500 | 35.0 | 500 | 15.0 | 200 | 15.0 | 200 | 1220 | 120 | 120 | 12.0 | 11.0 | 0.0

E1-09 |Hz | 13 1.5 1.5 1.5 13 13 1.5 1.5 1.3 13 1.5 1.5 1.5 1.5 1.5 1.5 0.5 0.0
E1-10
*

V| 6.0 6.0 6.0 6.0 5.0 6.0 5.0 6.0 7.0 9.0 7.0 | 11.0 | 6.0 6.0 6.0 6.0 2.0 0.0

* The settings shown are for 200 V Class Inverters. The values will double for 400 V Class Inverters.
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€ Factory Settings that Change with the Inverter Capacity (02-04)

The factory settings of the following parameters will change if the Inverter capacity (02-04) is changed.

m200 V Class Inverters

Pﬁm‘féfr Name Unit Factory Setting

- Inverter Capacity kW 3.7 5.5 7.5 11 15
02-04 kVA selection - 4 5 6 7 8
E2-01 |Motor rated current A 14.00 19.60 26.60 39.7 53.0
E2-02  |Motor rated slip Hz 2.73 1.50 1.30 1.70 1.60
E2-03  |Motor no-load current A 4.50 5.10 8.00 11.2 15.2
E2-05 |Motor line-to-line resistance | 0.771 0.399 0.288 0.230 0.138
E2-06 |Motor leak inductance % 19.6 18.2 15.5 19.5 17.2
E2-10 Motor iron. loss for torque W 112 172 262 245 27

compensation
L8-02 |Overheat pre-alarm level °C 75 73 75 80 65
Pﬁm‘féfr Name Unit Factory Setting

- Inverter Capacity kW | 18.5 22 30 37 45 55
02-04 kVA selection - 9 A B C D E
E2-01 |Motor rated current A 65.8 77.2 105.0 131.0 160.0 190.0
E2-02 |Motor rated slip Hz 1.67 1.70 1.80 1.33 1.60 1.43
E2-03 |Motor no-load current A 15.7 18.5 21.9 38.2 44.0 45.6
E2-05 |Motor line-to-line resistance | Q | 0.101 | 0.079 | 0.064 | 0.039 | 0.030 | 0.022
E2-06 |Motor leak inductance % 20.1 19.5 20.8 18.8 20.2 20.5
Ea.1o |Motorironlossfortorque |y 505 | 535 | gog | 23 | 852 | 960

compensation

L8-02 |Overheat pre-alarm level °C 75 75 70 85 90 80




m400 V Class Inverters

Parameter Tables

PSLanT;;rer Name Unit Factory Setting

- Inverter Capacity kW | 3.7 4.0 5.5 7.5 1 15
02-04 kVA selection - 24 25 26 27 28 29
E2-01 |Motor rated current A 7.00 7.00 9.80 13.30 19.9 26.5
E2-02 |Motor rated slip Hz 2.70 2.70 1.50 1.30 1.70 1.60
E2-03 |Motor no-load current A 2.30 2.30 2.60 4.00 5.6 7.6
E2-05 |Motor line-to-line resistance | Q 3333 | 3333 | 1.595 | 1.152 | 0922 | 0.550
E2-06 |Motor leak inductance % 19.3 19.3 18.2 15.5 19.6 17.2
pp-jo Motorironlossfortorque |y 50|30 | o3 | 263 | 385 | 440

compensation
L8-02 |Overheat pre-alarm level °C 90 90 85 90 73 90
Pﬁ[mf;?r Name Unit Factory Setting

- Inverter Capacity kW | 18.5 22 30 37 45 55
02-04 kVA selection - 2A 2B 2C 2D 2E 2F
E2-01 |Motor rated current A 329 38.6 52.3 65.6 79.7 95.0
E2-02 |Motor rated slip Hz 1.67 1.70 1.80 1.33 1.60 1.46
E2-03  |Motor no-load current A 7.8 9.2 10.9 19.1 22.0 24.0
E2-05 |Motor line-to-line resistance | Q 0.403 | 0316 | 0.269 | 0.155 | 0.122 | 0.088
E2-06 |Motor leak inductance % 20.1 23.5 20.7 18.8 19.9 20.0
Ep-jo |Motorironlossfortorque |y goe | sge | 750 | 925 | 1125 | 1260

compensation

L8-02 |Overheat pre-alarm level °C 80 80 72 80 82 73

4-63




Parameter Settings by
Function

Current Derating and Limitation...............cc.ccccoo 5-2
Control SEQUENCE .........ccoeiiiiiecce e 5-4
Acceleration and Deceleration Characteristics........... 5-19
Adjusting Analog Input Signals.............ccoeeeiiiiiiinnnnns 5-25
Speed Detection and Speed Limitation...................... 5-27
Improving the Operation Performance....................... 5-30
Protective FUNCLIONS .........cccooiiiiiiii, 5-41
Inverter Protection .............coiiiiiiiiiiin 5-50
Input Terminal Functions..............ccccccieiiiiiiiiiiiieeeeees 5-54
Output Terminal Functions............ccccoeeiieiiiiiiiiiiiiiennn, 5-58
Motor and V/f Pattern Setup ..........oooovvmiiiciieeee. 5-61
Digital Operator Functions.............ccocoviiiiiiiiiiccnn. 5-66
PG Interface........cccoooiiiiieeee e 5-76
Battery Operation............cccuvviiiiiiiiiiie 5-79

Automatic Fault Restart .........oovoevei, 5-82




——

Current Derating and Limitation

The Inverter rated current derating and limitation are changed by carrier frequency setting.

@ Current Derating and Limitation depending on the carrier frequency

B Related Parameters

Param- Name Change | Control Methods | MEMO
eter Description Setting | Factory | during Open- | Closed- BUS
Num- Displa Range | Setting Opera- VI | loop loop Regis-
ber play tion Vector | Vector ter
Carrier frequency |Selects the carrier frequency.
selection 1: 2k Hz
2:5kHz
C6-02 3: 8k Hz o6 3 No | A| A | A | 2n
: *1 *2
Carrier Freq Sel 4:10k Hz
5:12.5k Hz
6: 15k Hz

* 1. For Inverters of 200/400 V 3.7 kW to 22 kW, 1 to 6 can be set.
For Inverters of 200/400 V 30 kW to 55 kW, 1 to 4 can be set.

* 2. For Inverters of 200/400 V 3.7 kW to 22 kW, the value is 3.
For Inverters of 200/400 V 30 kW to 55 kW, the value is 2.

ERated Current Derating
The Inverter overload capability depends on the carrier frequency setting.

If the carrier frequency is increased, a derating for the rated current like shown in Fig 5.1 must be considered.

Output current (%) 100 % rated current
A 3 minutes 50 % ED

125 % <3 200 V Class 22 kW or less
4 400V Class 22 kW or less

100 %
75 % ,

200 V Class 30 to 55 kW
400 V Class 30 to 55 kW

Carrier
frequency

»
(kHz)

0o 1 5 8 10 15

Fig 5.1 Current Derating depending on the carrier frequency



Current Derating and Limitation

ECurrent limit level

The Varispeed L7 limits the output current at low frequencies. Current limit level that change with the Inverter
capacity. The current limitation in the low frequency is as follows.

A

150 %
9 NS ST———— 200V Class 15 kW
140% 400 V Class 30 kW
ass
130 % N T~
120 % - \200VCIassS.7,18, 30 kW

400 V Class 18, 22 kW

110 %
200 V Class 5.5 kW
400V Class 3.7, 5.5, 7.5, 11, 55 kW
200 V Class11 kW
200V Class 7.5, 22, 37, 45, 55 kW
400 V Class 4.0, 15, 37, 45 kW
1 » Output
0 1.5Hz 3Hz 45Hz 6 Hz frequency
Fig 5.2 Low frequency current limitation
U « Ifthe torque at low frequencies is too low, check whether the current runs into the limitation explained
P ~ above. If so, check the motor data settings (E2-00) and the V/f pattern (E1-00).

* If the current still runs into the limit it might be necessary to install a one size bigger Inverter.

* When selecting an Inverter please consider the low frequency current limit as described above and
select an Inverter with an appropriate current margin.

» Check the motor data settings to reduce the starting current.

« If the starting current is bigger than the current limit, apply the bigger size Inverter.

IMPORTANT
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Control Sequence

This section explains the control sequence.

4 Run Commands

ERun
To start the lift in up or down direction, the following conditions have to be fulfilled:
 Speed reference must be selected.
* The hardware base block signal must be released (not base block condition).
» The magnetic contactor confirmation signal must be closed when it is selected.

* To start in the up direction, the forward run signal must be set. To start in the down direction the reverse
run signal must be set.

DI DI DI DI
Inverter Speed UP or down Magnetic
ready selection contactor
control

EStop
The lift can be stopped as follows:
* The Run Command (forward or reverse) signal is removed.

» The speed reference selection signal is removed.

BRun Command Source Selection

The input source for the forward/reverse signal can be selected in parameter b1-02.

B Related Parameters

— Change | Control Methods | MEMO-

eter it Setting | Factory | during Open- | Closed- BUS
Nurn Name Description Range | Setting | Opera- | vt | loop | loop | Regis-
ber tion Vector | Vector ter

Sets the Run Command input method.
0: Digital Operator
1: Control circuit terminal (digital
multi-function inputs)
Run Source 2: MEMOBUS communications
3: Option Board

Run Command
source selection

b1-02 0Oto3 1 No A A A 181H

BForward/Reverse Commands Using the Digital Operator (b1-02=0)

When b1-02 is set to 0 the Forward/Reverse Command must be input using the Digital Operator keys (RUN,
STOP, and FWD/REV). For details on the Digital Operator refer to Chapter 3 Digital Operator and Modes.
This operation can be used for test purposes only.

EForward/Reverse Commands Using Control Circuit Terminals (b1-02=1, factory set-
ting)
When b1-02 is set to 1 the Forward/Reverse Command is input at the control circuit terminals S1 and S2. This
is the factory setting and the most common configuration.



Control Sequence .

BForward/Reverse Commands Using Memobus Communications (b1-02=2)

When b1-02 is set to 2 the Forward/Reverse Command can be set using Memobus communications.

BForward/Reverse Commands Using an Input Option Board (b1-02=3)

When b1-02 is set to 3 the Forward/Reverse Command can be set using an input option board, for example a
field bus communication board.

@ Speed Reference Source Selection

The speed reference source can be selected using parameter b1-01.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter _— Setting | Factory | during Open- | Closea-| BUS
Num- Name Descrlptlon Range | Setting Opera- V/f loop loop Regis-
ber tion Vector | Vector ter
Reference source | S€tS the frequency reference input
selection meth<'>d'.
0: Digital Operator
bl1-01 1: Control circuit terminal (analog 0Oto3 0 No A A A 180H
input)

Reference Source 2: MEMOBUS communications

3: Option Board

Hinput the Speed Reference from the Digital Operator (b1-01=0)

When b1-01 is set to 0, the speed reference can be selected from preset speeds using the multi-function contact
inputs of the Inverter. Refer to page 5-6, Speed Selection Sequence Using Multi-function Contact Inputs for
details.

Hinput the Speed Reference Using a Voltage Signal (b1-01=1)

When b1-01 is set to 1, d1-18=0 and H3-15 (Terminal A1 function selection) is set to 0 (Frequency reference),
the speed reference can be input by the terminal Al as a 0 to +10V signal. If an analog option board AI-14B
is installed, the A1 signal is replaced by the Channel 1 input of the AI-14B board.

The analog reference signal can be used as well as 1st speed if multi-step speed operation is selected
(d1-18=0) (Refer to page 5-6, Speed Selection Sequence Using Multi-function Contact Inputs for details)

Hinput the Speed Reference Using Memobus Communications (b1-01=2)

When b1-01 is set to 2 the speed reference can be input using Memobus communications.

Hinput the Speed Reference Using an Input Option Board (b1-01=3)

When b1-01 is set to 3 the speed reference can be input using an input option board, for example a field bus
communication board.




@ Speed Selection Sequence Using Multi-function Contact Inputs

If the multi-function contact inputs are used for speed selection, the speed selection method and the speed pri-
ority depends on the setting of parameter d1-18.

B Related Parameters

Param- Change | Control Methods M:LI\J/ISO-
eter T Setting | Factory | during Open- | Closed-
Num- Name Description Range | Setting | Opera- | v/ | loop loop | Regis-
ber tion Vector | Vector ter
Speed priority Speed reference priority selection
selection 0: Use multi-step speed reference
(d1-01 to d1-08)
d1-18 1: High speed reference has 0to2 0 Yes A A A 2ATH
riority.
Speed Priority Sel priority

2: Leveling speed reference
has priority.

EMulti-Step Speed Operation (Binary Input) (d1-18=0)

Maximum 8 preset speed steps can be selected. The Inverter is started using the Forward/Reverse Command.
It stops when the Forward/Reverse Command is removed.

B Related Parameters

Param- Change | Control Methods M:LI\J/ISO-
eter o Setting | Factory | during Open- | Closed-

Num- Name Descrlptlon Range | Setting Opera— VI |§0p loop Regis-
ber tion Vector | Vector ter

Frequency refer-

dlt;m ence 18 0to 280H to
41-08 Sets the frequency reference. 1 3?*(;0 0.00 Hz| Yes A A A 287H
*3  |Reference 1-8

* 1. The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz). If the display unit is changed, the setting range values
also change.

* 2. The maximum setting value depends on the setting of the maximum output frequency (E1-04).
* 3. Not displayed when d1-18 is 1 or 2.

B Multi-function Contact Input Settings (H1-01 to H1-05) (Example)

Terminal Parameter Set Value Details
Number
Multi-step speed reference 1 [When H3-09 is set to 2 (Auxiliary fre-
S4 H1-02 3 quency reference) this function is combined with the master/auxiliary
speed switch. ]
S5 H1-03 4 Multi-step speed reference 2
S6 H1-04 5 Multi-step speed reference 3

Setting Precautions

When setting analog inputs to step 1 to step 2, observe the following precautions.
* Step 1
When setting terminal Al's analog input to step 2, set b1-01 to 1, and when setting d1-01 (Frequency Ref-
erence 1) to step 1, set b1-01 to 0.

)



Control Sequence

* Step 2

When setting AI-14B CH2's analog input to step 2, set H3-09 to 2 (auxiliary frequency reference 1).
* Step 3

When setting AI-14B CH3's analog input to step 3, set H3-05 to 3 (auxiliary frequency reference 2).

ESpeed Selection Table
The following table shows the combinations of the multi-function contact input and the according speed.

If b1-02 is set to 1, speed 1 is input as analog reference at terminal A1 or Channel CH1 of an analog input
option board AI-14B if it is installed.

If an AI-14B option board is used and the functions for channels CH2 and CH3 are set for “Auxiliary fre-
quency reference 17 (H3-05/09=2) and “Auxiliary frequency reference 2 (H3-05/09=3) the speeds 2 and 3
are set at the CH2 and CH3 inputs of the option board.

Spocg |Vl Spd | MttpSpe | Mot e

1 OFF OFF OFF Frequency reference 1 d1-01 or A1/AI-14B CH1
2 ON OFF OFF Frequency reference 2 d1-02 or AI-14B CH2

3 OFF ON OFF Frequency reference 3 d1-03 or AI-14B CH3

4 ON ON OFF Frequency reference 4 d1-04

5 OFF OFF ON Frequency reference 5 d1-05

6 ON OFF ON Frequency reference 6 d1-06

7 OFF ON ON Frequency reference 7 d1-07

8 ON ON ON Frequency reference 8 d1-08

ESeparate Speed Selection Inputs, High Speed Has Priority (d1-18=1)

With this setting 6 different speeds can be set and selected using four multi-function contact inputs.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop | loop | Regis-
ber tion Vector | Vector ter

Vn reft
41-09 i reference Sets the frequency reference when 50.00
3 Nominal speed reference is ON for a H'Z Yes Q Q Q 288H
Nomin Speed vn multi-function input.
V1 ref
41-10 reference Sets the frequency reference when 0 to
3 Intermediate speed reference is ON 120.00 |0.00 Hz| Yes A A A 28BH
for a multi-function input. *1*2
Interm Speed v1
V2 reference Sets t'he frequency reference when .
di-11 Nominal speed reference, Intermedi-
3 ate speed reference, and Releveling 0.00 Hz| Yes A A A 28CH
speed reference are ON for
Interm Speed v2 . .
multi-function inputs.




Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- |Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter

V3 reference Sets the frequency reference when
d1-12 Intermediate speed reference and
*3 Releveling speed reference are ON 0.00Hz) Yes A A A 28DH
Interm Speed v3 for multi-function inputs.
Vr refc
di-13 r reference Sets the frequency reference when 0 to
3 Releveling speed reference is ON for | 120.00 {0.00 Hz| Yes A A A 28EH
Iti-function input. *]*2
Relevel Speed vr a multi-function inpu
V1 (Leveling)
reference Sets the frequency reference when
d1-17 Leveling speed reference is ON for a 4.00 Hz| Yes Q Q Q 292H
Level Speed vI multi-function input.

also change.

B Multi-function Contact Input Factory Settings

2. The maximum setting value depends on the setting of the maximum output frequency (E1-04).
. Not displayed when d1-18 is 0.

. The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz). If the display unit is changed, the setting range values

Terminal Parameter Set Value Details
Number
S3 H1-01 24 External fault
S4 H1-02 14 Fault reset
S5 H1-03 3 Multi-step speed reference 1
S6 H1-04 4 Multi-step speed reference 2
S7 H1-05 JOG frequency command

BHigher Speed has Priority and a Leveling Speed Input is Selected (H1-C0O0=83)

If d1-18 is set to 1 and one multi-function contact input is set for the leveling speed (H1-OO=83) after remov-
ing the selected speed signal the Inverter decelerates to the leveling speed (d1-17). The selected speed must be
different from leveling speed and inspection speed. The higher speed has priority over the leveling speed, i.e.
as long as a higher speed is selected the leveling signal is disregarded (see the fig. below)

The Inverter stops when the leveling signal or the Forward/Reverse Command signal is removed.

Hardware BB cleared |

Leveling speed ¥
Selected speed” |

Speed

DC injection/
ZEro-servo

Leveling speed

DC injection/
ZEero-servo

Up/Donw |

* Nominal speed, Intermediate speed, or Releveling speed

71 No effect
| —

Input is set

The following speed selection table shows the different speeds and the according multi-function contact

inputs.
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Control Sequence

When the speed selection, which is not shown in the table, is selected, the Inverter keeps running the previous
speed reference.

Nominal |Intermed. | Intermed. | Intermed. | Relevel. | Leveling
Terminal function Speed | Speed 1 | Speed 2 | Speed 3 | Speed Speed 0 Hz
d1-09 d1-10 d1-11 d1-12 d1-13 d1-17
Nominal speed reference (H1-0O0O=80) 1 0 1 0 0 0 0
Intermediate speed reference (H1-O0O=81) 0 1 1 1 0 0 0
Releveling speed reference (H1-O0O=82) 0 0 1 1 1 0 0
Leveling speed reference (H1-OOO=83) N/A N/A N/A N/A N/A 1 0

* (= disabled, 1 = enabled

mHigher Speed Priority is Selected and no Leveling Speed Input is Selected
(H1-00O+83)

When the leveling speed reference is not selected for any multi-function contact input, the Inverter decelerates
to the leveling speed (d1-17) when all selected speed signals are removed. The selected speed must be differ-
ent from leveling and inspection speed.

The Inverter stops when the Forward/Reverse Command signal is removed.

When no speed selection input is enabled, leveling speed is the speed reference.

DC injection/
zero-servo

DC injection/
zero-servo

Speed

Hardware BB cleared | i ]

Up/Down | - |

Selected speed” |

* Nominal speed, Intermediate speed, or Releveling speed

The following speed selection table shows the different speeds and the according multi-function contact

mputs.
Nominal | Intermed. | Intermed. | Intermed. | Relevel. | Leveling
Terminal function Speed Speed 1 | Speed 2 | Speed 3 Speed Speed
d1-09 d1-10 d1-11 d1-12 d1-13 d1-17
Nominal Speed command (H1-O00O0=80) 1 0 1 0 0 0
Intermediate speed command (H1-OO=81) 0 1 1 1 0 0
Releveling speed command (H1-O0=82) 0 0 1 1 1 0
Leveling speed command (H1-0OO=83) N/A N/A N/A N/A N/A N/A

* (= disabled, 1 = enabled

To stop the Inverter, remove the direction signal (forward/reverse signal).

B Separate Speed Selection Inputs, Leveling Speed Has Priority (d1-18=2)

The related parameters and the multi-function contact input pre-settings are the same as for the high speed pri-
ority setting (d1-18=1).

HLeveling Speed has Priority and a Leveling Speed Input is Selected (H1-010=83)

If d1-18 is set to 2 and one multi-function contact input is set for the leveling speed (H1-OO=83) the Inverter
decelerates to the leveling speed (d1-17) as soon as the leveling speed selection input is activated. The leveling
signal has priority over the selected speed. The selected speed must be different from leveling speed and
inspection speed.

The Inverter stops when all speed reference is removed or the Forward/Reverse Command signal is removed.




DC injection/
Zero-servo

DC injection/
zero-servo
Speed

Hardware BB cleared |

Up/Down |

Leveling Speed Leveling speed has priority
Selected speed*| ]

* Nominal speed, Intermediate speed, or Releveling speed

The following speed selection table shows the different speeds and the according multi-function contact

inputs.
Nominal | Intermed. | Intermed. | Intermed. | Relevel. | Leveling
Terminal function Speed Speed 1 | Speed 2 | Speed 3 Speed Speed
d1-09 d1-10 d1-11 d1-12 d1-13 d1-17
Nominal speed reference (H1-O00=80) 1 0 1 0 0 N/A
Intermediate speed reference (H1-OO=81) 0 1 1 1 0 N/A
Releveling speed reference (H1-000=82) 0 0 1 1 1 N/A
Leveling speed reference (H1-O00O=83) 0 0 0 0 1

* (= disabled, 1 = enabled

HLeveling Speed Priority is Selected and no Nominal Speed Input is Selected
(H1-00+80)

If d1-18 is set to 2 and no multi-function contact input is set for the nominal speed the speed reference is nom-
inal speed (d1-09). When the leveling speed signal is set, the Inverter starts to decelerate to the leveling speed.
The leveling speed signal has priority over all other speed signals, i.e. the intermediate speed 1 and 2 and the
releveling signals are disregarded when leveling speed is selected.

The Inverter can be stopped by removing the Forward/Reverse Command signal.

CAUTION

When the speed selection wires are broken, the nominal speed will be selected instead of stop.

DC injection/
Zero-servo

DC injection/
Zero-servo
Speed

Hardware BB cleared — ]

Up/Down | . |

Leveling speed ]

The following speed selection table shows the different speeds and the according multi-function contact

inputs.
Nominal | Intermed. | Intermed. | Intermed. | Relevel. | Leveling
Terminal function Speed Speed 1 | Speed2 | Speed 3 Speed Speed
d1-09 d1-10 d1-11 d1-12 d1-13 d1-17
Nominal speed reference (H1-000O=80) N/A N/A - N/A N/A N/A
Intermediate speed reference (H1-OO=81) 0 1 - 1 0 N/A
Releveling speed reference (H1-OO=82) 0 0 - 1 1 N/A
Leveling speed reference (H1-OO=83) 0 0 - 0 0 1

* (= disabled, 1 = enabled

The intermediate speed 2 can not be selected using this configuration.
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€ Emergency Stop

If a multi-function contact input (H1-OO) is set to 15 or 17 (emergency stop), this input can be used to fast
stop the Inverter in case of emergency. In this case the emergency stop deceleration time set in C1-09 is used.
If inputting the emergency stop with an NO contact, set the multi-function contact input (H1-OO) to 15, and
if inputting the emergency stop with an NC contact, set the multi-function contact input (H1-O0O) to 17.

After the emergency Stop Command has been input, operation cannot be restarted until the Inverter has
stopped. To cancel the emergency stop, turn OFF the Run Command and emergency Stop Command.

ERelated parameters

Param- Name Change | Control Methods | MEMO-
eter Description Setting | Factory | during Open- | Closed- BUS
Num- Disol Range | Setting | Opera- | vyt | loop loop | Regis-
ber ISplay tion Vector | Vector ter
Emergency stop Sets the deceleration time when the

time multi-function input “Emergency

0.00 to
600.00 | 3.00s No A A A 208H

(fast) stop” is set to ON.

This functions can be used as a stop-
ping method when a fault has been
detected.

C1-09
Fast Stop Time

* The setting range for acceleration/deceleration times depends on the setting for C1-10. When C1-10 is set to 0, the setting range for accelera-
tion/deceleration times becomes 0.00 to 600.00 seconds.

B Multi-function Contact Inputs (H1-01 to H1-05)

Control Methods
Set Function Open- | Closed-
Value VIt loop loop
Vector | Vector
15 Emergency Stop, NO contact Yes Yes Yes
17 Emergency Stop, NC contact Yes Yes Yes

@ Inspection RUN

A multi-function contact input can be used to activate the inspection run. Therefore a inspection speed must be
set and one multi-function contact input must be set for “Inspection Run Command” (H1-OOO=84).

ERelated parameters

Param- Name Change | Control Methods | MEMO
eter Description Setting | Factory | during Open- | Closed- BUS
Num- Disola Range | Setting | Opera- | vyt | loop loop | Regis-
ber play tion Vector | Vector ter
114 Inspection refer- Sets the frequency reference when 0 to 25.00
3 ence Inspection Run Command is ON fora | 120.00 HZ Yes Q Q Q 28FH
Inspect Speed vi multi-function input. *1%2
* 1. The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz). If the display unit is changed, the setting range values

also change.
* 2. The maximum setting value depends on the setting of the maximum output frequency (E1-04).
* 3. Not displayed when d1-18 is 0.




B Multi-function Contact Inputs (H1-01 to H1-05)

Control Methods
Set Function Open- | Closed-
value VIf | loop | loop
Vector | Vector
84 Inspection Run Command Ves Yo Yo

The Inspection Run Command must be set before setting the forward/reverse signal. During start of the
inspection run the normal brake sequence is used and the Inverter accelerates to the inspection speed (d1-14).

To stop the Inverter, the Inspection Run Command or the Forward/Reverse Command must be removed. In

this case:

* The Inverter output is cut by baseblock immediately

» The brake release signal is removed immediately

» The magnetic contactor control output is removed immediately

The falling edge of the Inspection Run Command or Forward/Reverse Commands triggers the magnetic
contactor open command, the motor brake close command, and the base block.

Inspection run
(Stop with up/down signal removed)

DC injection/
Z€ero-servo
Speed

Hardware BB cleared |

Up/Down (D/)

Inspection run |

Base block [ —

MC closed (D/O) [

Brake released (D/O) [

Inspection run
(Stop with Inspection run signal removed)

DC injection/
Z€ero-servo
Speed

Hardware BB cleared | ]
Up/Down (D/l) i )

Inspection run [
[ —

MC closed (D/O) [
Brake released (D/O) [

Base block

@ Brake Sequence

The Varispeed L7 supports two types of brake sequences, one is with torque compensation at start using an
analog input value and the other is without torque compensation at start.

B Related Parameters

Param- Name Change | Control Methods | MEMO-
eter Description Setting Factpry during Open- | Closed- BU‘S
Num- . Range | Setting | Opera- | \yf | loop loop | Regis-
ber Display tion Vector | Vector ter

Terminal Al func- |Sets the multi-function analog input
H3-15 tion selection function for terminal Al. 0orl 0 No No | No A 434H
0: Frequency reference
Terminal Al func | |- Torque compensation
Zero-speed level Used to set the frequency which starts
(DC injection brak- | DC injection braking in units of Hz
ing starting fre- when deceleration to stop is selected.
quency) When b2-01 is less than E1-09, E1-09 00t | 1.2 Hz
S1-01 becomes the DC injection braking 1 0.0 e No A A A 680H
starting frequency. ’
ZeroSpeed@stop | (For closed-loop vector control,
S1-01 is the zero-speed operation
starting frequency)




Control Sequence

Param- Name Change | Control Methods | MEMO-
eter Description Setting | Factory | during Open- | Closed- BUS
Num- Displa Range | Setting | Opera- | \/f | loop loop | Regis-
ber play tion Vector | Vector ter

PC injection brak- |Sets the DC injection braking current 0to
S1-02 |Ing currentat start |5 3 percentage of the Inverter rated 100 50 % No A A No 681H
DC Inj I @start current.
PC injection brak- | Sets the DC injection braking current 0to
S1-03 |Ing current at stop | a5 a percentage of the Inverter rated 100 50 % No A A No 682H
DC Inj I @stop current.
DC injection brak- |Used to set the time to perform DC
ing time at start injection braking at start in units of 1
second. 0.00 050's
S1-04 Used to stop coasting motor and to i No A A A 683H
DC Inj T@start restart it. When the set value is 0, DC | 10.00
injection braking at start is not per-
formed.
DC injection brak- |Used to set the time to perform DC
ing time at stop injection braking at stop in units of 1
second. 0.00
S1-05 Used to prevent coasting after the to 0.60 s No A A A 684H
DC Inj T@stop Stop Command is input. When the set | 10.00
value is 0.00, DC injection braking at
stop is not performed.
Brakerelease delay q he i « 0.00
$1-06 |time Used to set the tlIT'le to f)utput Brake t© 0.20 No A A A 635H
release command in units of 1second.
Brake open delay 10.00
Brake close delay d he i Brak 0.00
S1.07 |time Used to set the tl.me tg output Brake o 0.10 No A A A 686H
close command in units of 1second.
Brake CloseDelay S1-05
RUN delay time 0.00
SI-16 Used to set RUN delay time in units to 0.10s No A A A 68FH
Run Delay T of 1 second. 1.00
DC injection cur-
rent gain at regener- Used to set the DC injection gain 0
S1-17 | ation when Inverter is in the regenerative to 100 % No No A No 690H
— mode. 400
DC Inj gain@gen
DC injection cur-
rent gain at motor- Used to set the DC injection gain 0
S1-18 ing when Inverter is in the motoring to 20 % No No A No 691H
— mode. 400
DC Inj gain@mot
Magnetic contactor | Jsed to set the delay time to close the | 0.00
S1-19 |close delay time magnetic contactor in units of 1 sec- to 0.10s No A A A 6A6H
Cont open delay ond. 1.00
Zero-servo gain Adjust the strength of the zero-servo
lock.
When the closed-loop vector control
is selected, a position control loop is 0to
S1-20 ) created and the motor stops at start or 100 5 No No | No A 693H
Zero Servo gain stop. Increasing the zero-servo gain in
turn increases the strength of the lock.
Increasing it by too much will cause
oscillation.
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Param- Name Change | Control Methods | MEMO-

eter ‘o Setting | Factory | durin BUS
Num- . Description Rangg Setting Opere?— V/f C:gs;_ CBiZd_ Regis-
ber Display tion Vector | Vector ter
Zero-servo comple- | Sets the output width of the
tion width zero-servo completion signal.
The zero-servo completion signal is
ON when the current position is
S121 \yithin the range (the zero-servo posi-| Oto 10 No No | No A 6941
tion + zero-servo completion width.) | 16383
Zero Servo Count | ge he allowable position displace-
ment from the zero-servo position to
4 times the pulse rate of the PG (pulse
generator, encoder) in use.
Torque compensa- | Sets the time to torque reference to 0
S1-22 |tion time at start | reach to 300 % torque reference in to |[500ms| No No | No A 695H
torque incr T units of 1ms. 5000

Torque compensa-

tion gain during N ) ) 0.500
S1.23 |lowering Sets t' e torque compensation gain at o 1.000 No No No A 696H
lowering.
TorqComp- 10.000
gain@red
Torque compensa-
tion bias during Sets the torque compensation bias at -2000
S1-24 | . .. to 0.0 % No No | No A 697TH
raising raising.
- - +200.0
TorqCompBias@ri
Torque compensa-
tion bias during Sets th b 2200.0
$1-25 |lowering loe‘:fetri:;’rque compensationbIas At 1o 1 00% | No |No | No | A | 698H
TorqComp- ' +200.0

Bias@red

* The factory setting will change when the control method is changed. The V/f control factory setting is given.

HMulti-function Contact Inputs (H1-01 to H1-05)

Control Methods
Open- | Closed-
V/f loop loop
Vector | Vector

Set Value Function

Speed selection inputs (refer to page 5-6, Speed Selection Sequence Using Multi-function

801083 Contact Inputs)

Yes Yes Yes

86 Magnetic contactor answer back signal Yes Yes Yes

B Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods
Set Value Function Open- | Closed-
VIt loop loop
Vector | Vector
40 Brake release command Yes Yes Yes
41 Magnetic contactor close command Yes Yes Yes

EBrake Sequence without torque compensation at start
To use the brake sequence without torque compensation at start,

¢ the terminal A1 function must be set to 0 (H3-15 = 0, speed reference input)

 the AI-14B CH2 and CH3 input functions must be set to other than 14.(H3-05/09 # 14, torque reference
not selected)



Control Sequence

The figure below shows the timing chart for this brake sequence when high speed has priority and a leveling
speed input is selected.

DC injection DC injection
zegc;—s&'vo zero-servo
8116 Shook 1% < S5
Run delay time g
Selected speed

Brake release Brake close

delay time Leveling delay time S1-19
S1-06 speed N -

1-07. —100 K— Magnetic
Speed
ms contactor
close delay
Up/Down D/I
Inverter hardware BB (D/I) cleared
Magnetic contactor confirmation D/li [ : : : : ]
Leveling speed selection D/I stop
Selected speed (D/l)
Magnetic contactor control D/O
Internal run
Brake control (D/O)
t0 t1 t2 t3 t4 t5 t6 t7 t8 t9 t10

Fig 5.3 Timing chart of brake sequence without torque compensation at start

The timing chart above is divided in time zones. The following table explains the sequence in each time zone.

Timing Description

The Inverter gets the direction signal (Forward/Reverse)

The Inverter gets the hardware base block disable signal (Not BB condition).

10-t1 The Inverter receives the speed reference signal.

The Inverter sets the magnetic contactor close signal.

The Inverter waits for the magnetic contactor confirmation signal. If no multi-function contact input is set for “Magnetic
contactor conformation signal”, the sequence is proceeded after exceeding the Run delay time (S1-16).

Inverter will activate the output after passing the RUN delay time (S1-16).
t1-t2 | DC Injection/zero-servo or zero-speed operation is started.

After passing the Brake release delay time (S1-06), the Inverter starts releasing the brake.

The Inverter keeps DC injection/zero-servo until
t2-3 * the time S1-04 — S1-06 has exceeded if S1-06 < S1-04
* the time S1-06 has exceeded if S1-06 > S1-04 (avoid this setting since the Inverter could run against the brake)

t3-t4 The Inverter starts to accelerate.

t4-t5 | The Inverter speed reaches the selected speed.

The selected speed is changed to the leveling speed, the Inverter starts to decelerate.

516 After reaching the leveling speed the Inverter keeps operating at this speed.

t6-t7 | The leveling signal is removed, the Inverter ramps to stop.

The Inverter reaches the zero-speed.
t7-t8 The Inverter starts DC injection/zero-servo for the time set in S1-05.

After passing Brake close delay time (S1-07), the Inverter activates the brake close command.

The Inverter continues DC injection/zero-speed until S1-05 — S1-07 time has passed. Remove the direction signal.

819 The Inverter shuts down the output voltage and the hardware base block signal must be set.

After the Magnetic contactor close delay time (S1-19) has passed, the Inverter releases the magnetic contactor control sig-

t9-t10
nal.




EBrake Sequence with torque compensation at start

This sequence works in closed-loop vector control only. To use the brake sequence with torque compensation
at start, make either of the following settings.

* Set the Terminal A1l function selection to “Torque compensation” (H3-15=1)
* Set one of the input channels CH2 or CH3 of the optional analog input board AI-14B to “Torque Compen-
sation” (H3-05,H3-09=14).

Fig 5.4 shows the timing chart for this brake sequence.

Zero-speed Zero-speed
control control
S1-04
3 - S$1-05 S
S1-16 —3200%— vn Brake close
Run delay time {M delay time
v —X $1:07K— 4100k 5119
speed . S 1 Magnetic
- 300 % contactor
Torque . torque close delay
compensation g
level at start i » Clear the
) i i torque
Torque compen- compen-
sation increase ti
time $1-22 sation
Up/Down D/I . . . - . .
Inverter hardware BB (D/I) cleared : i i i : i i
Magnetic contactor confirmation D/l { [ : i i i ! ]
Leveling speed selection D/I : : : : stop
Selected speed (D/I) ' ]
Magnetic contactor control D/O T : : : :
Internal run . : : : : :
Brake control (D/O) : : ' :
0 1t 13 t4 t5 6 7 t8 t9 10

Fig 5.4 Timing chart of Brake sequence with torque compensation at start

The timing chart above is divided in time zones. The following table explains the sequence in each time zone.

Timing Description

The Inverter gets the direction signal (Forward/Reverse)

The Inverter gets the hardware base block signal disable signal (Not BB condition).

(0-t1 The Inverter receives the speed reference signal.

The Inverter sets the magnetic contactor close signal.

The Inverter waits for the magnetic contactor confirmation signal. If no multi-function contact input is set for “Magnetic
contactor conformation signal”, the sequence is proceeded after exceeding the RUN delay time (S1-16).

The Inverter will activate the output.
The zero-speed operation is started.
The analog torque compensation value is latched and start producing the torque compensation value from zero based on the

t1-t2 Torque compensation time at start (S1-22).

After reaching torque compensation level at start, the Inverter sets the brake release and holds the torque compensation
value until stop.

After passing zero-speed operation time set in S1-04, the Inverter starts accelerating.

2-t3 . .
The dwell at start function can be activated.

t3-t4 | The Inverter starts to accelerate.

t4-t5 | The Inverter speed reaches the selected speed.

When the leveling speed is selected, the Inverter starts to decelerate.

1516 The Inverter keeps operating at the leveling speed.

t6-t7  |Select zero-speed, the Inverter ramps to stop.




Control Sequence

Timing Description

The Inverter reaches the zero-speed.
t7-t8 | The Inverter keeps zero-speed control.

After passing Brake close delay time (S1-07), the Inverter sets the brake close command.

The Inverter continues zero-speed operation until the time S1-05 — S1-07 time has passed.
t8-t9  |Remove the direction signal.
The Inverter shuts down the output voltage and the hardware base block signal must be set.

t9-t10 | After the Magnetic contactor close delay time (S1-19), the Inverter releases the magnetic contactor control signal.

ETorque compensation at start

If a load measuring device is installed in the lift, in closed-loop vector mode an analog input can be used to
give a torque compensation value to the Inverter.

The adjusted torque compensation value is latched when the direction command is given. At start it is
increased from zero to the latched value using the torque increase time set in parameter S1-22. The torque
compensation value is kept during the whole ride and is cleared when the direction command is removed.

The torque compensation function can be adjusted using the parameters shown in the block diagram below.
Adjust the parameter so that the torque compensation value is zero when the lift is balanced.

Torque compensation
bias during raising

%
Terminal A1 Up
H3-15=1 H3-16 direction
Torque )
. —O—» Torque compensation
compensation H3-17
0 10V Down 5

Torque compensation gain +
during lowering

direction

Torque compensation bias
during lowering
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@ Short Floor Operation

HRelated parameters

Param- Name Change | Control Methods | MEMO-
eter Description Setting | Factory | during Open- | Closed-| BUS
Num- Disol Range | Setting Opera— VI | loop loop Regis-
ber ISplay tion Vector | Vector ter
Short-floor function | Short-floor function selection
$3-01 |selection 0: Disabled Oorl 0 No A A A 6BDH
Short floor sel 1: Enabled
HPrinciple

The short floor operation is activated when the leveling signal is set before the nominal speed was reached.
The Inverter calculates the distance for deceleration from nominal speed to the leveling speed, which is equal
to the area S in the figure below.

Nominal speed x 0.4

There are two ways:

Speed
A
Nominal speed

N

Leveling speed

<— Leveling speed

>t

o If the leveling speed is set when 40 % of the nominal speed was reached already, the Inverter keeps the
reached speed until the distance equal to area S is reached. After that it decelerates to the leveling speed.

« If the leveling signal is set before 40 % of the nominal speed was reached, the Inverter accelerates to 40 %
of the nominal speed and keeps it until the distance equal to area S is reached. After that it decelerates to

the leveling speed.

40 % nominal speed

Speed
A

v




Acceleration and Deceleration Characteristics .

Acceleration and Deceleration Characteristics

This section explains the acceleration and deceleration characteristics of the Inverter.

@ Setting Acceleration and Deceleration Times

The acceleration time indicates the time to increase the speed from 0 % to 100 %.

The deceleration time indicates the time to decrease the speed from 100 % to 0 %.

Four separate acceleration and deceleration times can be set. It can be switched over between them.

* using multi-function contact input signals

* using the automatic accel/decel time switch over function with a changeable switching speed level

The display unit and the setting range for the times can be selected between 0.0 sec or 0.00sec.

HRelated Parameters
Param- Name Change | Control Methods | MEMO-
eter Descriotion Setting | Factory | during Open- | Closed- BUS
Num- Displa P Range | Setting | Opera- | v/ | |oop loop | Regis-
ber play tion Vector | Vector ter
Acceleration time 1 | Sets the acceleration time to acceler-
C1-01 - ate from 0 Hz to the Yes Q Q Q 200H
Accel Time 1 maximum output frequency.
Deceleration time 1 | Sets the deceleration time to deceler-
C1-02 - ate from the maximum output fre- Yes Q Q Q 201H
Decel Time 1 quency to 0 Hz.
Acceleration time 2 | Sets the acceleration time when the
C1-03 - multi-function input “accel/decel Yes A A A 202H
Accel Time 2 time 17 is set to ON.
Deceleration time 2 | Sets the deceleration time when the
C1-04 - multi-function input “accel/decel Yes A A A 203H
Decel Time 2 time 17 is set to ON.
— — 0.00 to
Acceleration time 3 | Sets Fhe acgele{atlon time when the 600.00 | 3.00s
C1-05 - multi-function input “accel/decel * No A A A 204H
Accel Time 3 time 2” is set to ON.
Deceleration time 3 | Sets the deceleration time when the
C1-06 - multi-function input “accel/decel No A A A 205H
Decel Time 3 time 2” is set to ON.
Acceleration time 4 | Sets the acceleration time when the
C1-07 multl—iunctlin input acc§1/decil No A A A 206H
Accel Time 4 time 1” and “accel/decel time 2” are
set to ON.
Deceleration time 4 | Sets the deceleration time when the
C1-08 rpultl-ilmctlc‘)‘n input accgl/decil No A A A 207H
Decel Time 4 time 1” and “accel/decel time 2” are
set to ON.
Accel/decel time 0 0.01 duni
C1-10 |setting unit - 0-01-second units Oorl | © No | A| A A | 200H
1: 0.1-second units
Acc/Dec Units
Accel/decel time Sets the frequency for automatic
switching fre- acceleration/deceleration switching.
quency If the output frequency is below the
set frequency: Accel/decel time 4 0.0 to
Cl-11 If the output frequency is above the 1'2 0.0 0.0 Hz No A A A 20AH
set frequency: Accel/decel time 1 ’
Acc/Dec SW Freq | The multi-function input “accel/decel
time 17 or “accel/decel time 2” has
priority.

* The setting range for acceleration/deceleration times depends on the setting for C1-10. When C1-10 is set to 0, the setting range for accelera-
tion/deceleration times becomes 0.00 to 600.00 seconds.
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B Multi-function Contact Inputs (H1-01 to H1-05)

Set
Value

Function

Control Methods

Open- | Closed-
\ii loop loop
Vector | Vector

7 Accel/decel time 1

Yes Yes Yes

1A | Accel/decel time 2

Yes Yes Yes

ESetting Acceleration and Deceleration Time Units

Set the acceleration/deceleration time units using C1-10. The factory setting is 0.

Set value Details
0 The acceleration/deceleration time setting range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time setting range is 0.0 to 600.0 in units of 0.1 s.

ESwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal

Commands

Four acceleration and deceleration times can be set. When two multi-function contact input terminals are set
for “Accel/decel time 1 and 2” (H1-OO=7 and 1A), the acceleration/deceleration times can be switched over
even during operation by combining the ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleratior?/DeceIerat'ion Apceleratior?/DeceIerat'ion Acceleration Time Deceleration Time
Time Selection 1 Terminal Time Selection 2 Terminal

OFF OFF C1-01 C1-02

ON OFF C1-03 C1-04

OFF ON C1-05 C1-06

ON ON C1-07 C1-08

mAutomatic Deceleration Time Switch Over Using a Speed Level

This function can be used to switch a deceleration time at the set frequency.

The deceleration times can be switched over automatically at a certain speed which can be set in parameter
C1-11, when S1-26 is set 0.0 Hz.

Fig 5.5 shows the working principle of the function.

Set C1-11 to a value other than 0.0 Hz. If C1-11 is set to 0.0 Hz, the function will be disabled.

Output
frequency

Accel/decel time

switching freq
C1-11

]

C1-01

C1-02

C1-08

When output frequency > C1-11, deceleration are performed using deceleration Time 1 (C1-02).
When output frequency < C1-11, deceleration are performed using deceleration Time 4 (C1-08).

Fig 5.5 Acceleration/deceleration Time Switching Frequency
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Acceleration and Deceleration Characteristics

@ Acceleration and S-curve Settings

Five different S-curve times are used to reduce the jerk when the speed changes.

ERelated Parameters

Param- Name Change | Control Methods | MEMO
eter Description Setting | Factory | during Open- | Closed- BU‘S
Num- . Range | Setting | Opera- | \yf | loop | loop | Regis-
ber Display tion Vector | Vector ter

S-curve characteris-
tic time at accelera-
tion start

S-Crv Acc @ Start

C2-01 No | Q| @Q Q | 20BH

S-curve characteris-
tic time at accelera-
tion end

S-Crv Acc @ End

C2-02 No | Q| @Q Q | 20cH

All sections of the S-curve character-
S-curve characteris- | jstic time are set in seconds units.

tic time at decelera- | When the S-curve characteristic time | 0.00 to
tion start is set, the accel/decel times will 2.50
S-Crv Dec @ Start |increase by only half of the S-curve
characteristic times at start and end.

C2-03 050s| No | Q | Q Q | 20pH

S-curve characteris-
tic time at decelera-
tion end

S-Crv Dec @ End

C2-04 No | Q| Q Q | 20EH

S-curve Character-
istic time below

€2-05 leveling speed

No | Q| Q Q 232H

Scurve @ leveling

Fig 5.6 shows the influence of the different S-curve times.

207 —— P N C2-03

C2-04
C2-05

C2-01 A /

:

Leveling speed

Fig 5.6 S-curve settings
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4 Dwell at Start Function

When S1-26 (dwell speed reference) is set and frequency reference is above S1-26, the dwell at start function
is activated.

When the Inverter starts, the Inverter accelerates to S1-26 speed with C1-07 acceleration time. Once the
motor speed exceeds the C1-11 frequency, the Inverter will use the original acceleration time.

Internal run

Dwell at start function

300 % torque

Torque compensation o Latch
at start level

Soft starter

Motor speed 4— C1-11

Brake released

Fig 5.7 Dwell at start function

4 Output Speed Hold (Dwell Function)

The dwell function holds the speed temporarily.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter I Setting | Factory | during Open- | Closed- BUS
Num- Name Descrlptlon Range | Setting Opera- VI loop loop Regis-
ber tion Vector | Vector ter

Dwell frequency at 0.0
b6-01 |start 1éot8 0.0Hz| No A A A 1B6H
Dwell Ref @ Start | Run Command ON .

OFF
Dwell time at start | Output frequency 0.0
16-02 [Dwell Time | io_too 00s | No | A| A | A | 1BH
Start
@ /_/bwﬂme
Dwell frequency at 56-02 b6-04
b6-03 |stop (1).200t8 00Hz| No | A | A A 1BSH

Dwell Ref @ Stop

The dwell function can be used to
hold the output frequency temporarily | .0 to
b6-04 | Dwell Time when driving a motor with a heavy 10.0 0.0s No A A A 1B9H

@ Stop load.

Dwell time at stop

5-22



Acceleration and Deceleration Characteristics

mApplying an Output Speed Dwell
The dwell function at start is applied when the speed level set in parameter b6-01 is reached and is kept for the
time set in parameter b6-02. The dwell function at stop is applied when the speed reaches the level set in
parameter b6-03 and is kept for the time set in parameter b6-04. The setting is shown in Fig 5.8.

Run command ON OFF

Output frequency

b6-01 b6-03 Time

— —
b6-02 b6-04

Fig 5.8 Output Frequency Dwell Settings

@ Stall Prevention During Acceleration

The stall prevention during acceleration function prevents the motor from stalling if the load is too heavy.

If L3-01 is set to 1 (enabled) and the Inverter output current reaches 85 % of the set value in L.3-02, the accel-
eration rate will begin to slow down. When L3-02 is exceeded, the acceleration will stop.

If L3-01 is set to 2 (optimum adjustment), the motor accelerates so that the current is held at the level set in
L3-02. With this setting, the acceleration time setting is ignored.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter Name Description Setting | Factory | during Open- | Closed- BUS
Num- Range | Setting Opera- Vif | loop loop Regis-
ber tion Vector | Vector ter

Stall prevention 0: Disabled (Acceleration as set.
selection during With a heavy load, the motor may
accel stall.)

—

: Enabled (Acceleration stopped
when L3-02 level is exceeded.
Acceleration starts again when the

L3-01 current has fallen below the stall | 0to2 1 No A A No 48FH
prevention level).

: Intelligent acceleration mode
(Using the L3-02 level as a basis,
acceleration is automatically
adjusted. The set acceleration
time is disregarded.)

StallP Accel Sel 2

Sets the stall prevention during accel-
eration operation current level as a
percentage of Inverter rated current. 0to
L3-02 Effective when L3-01 is set to 1 or 2. 200 150 % No A A No 490H
Usually changing this setting is not
necessary. Reduce the setting when
the motor stalls.

Stall prevention
level during accel

StallP Accel Lvl

Sets the lower limit for stall preven-
tion during acceleration, as a percent-
age of the Inverter rated current, 0 to
when operation is in the frequency 100
StallP CHP Lvl range above E1-06.

Usually setting is not necessary.

Stall prevention
limit during accel

L3-03 50 % No A A No 491H
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BTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

Stall level during

L3-02 acceleration

85 % of L3-02

Time
Output frequency
; <
; *1. *9
*1. The acceleration rate is lowered.
*2 The acceleration is stopped to reduce the output current. .
Time

Fig 5.9 Time Chart for Stall Prevention During Acceleration

HSetting Precautions

* Set the parameters as a percentage taking the Inverter rated current to be 100 %.

* Do not increase the stall prevention level unnecessarily. An extremely high setting can reduce the Inverter
lifetime. Also do not disable the function.

« If the motor stalls with the factory settings check the V/f pattern settings (E1-00) and the motor setup
(E2-000).

o If the stall level has to be increased very much to get the lift running, consider to use a one size bigger
Inverter.



Adjusting Analog Input Signals .
Adjusting Analog Input Signals

This section explains methods of adjusting frequency references.

€ Adjusting Analog Frequency References

Using the H3-OO parameters, the analog input values of terminal A1 or the Channels 1 to 3 of the optional

analog input board AI-14B can be adjusted.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter
Signal level selec- | 0: 0 to +10V
H3-01 tion (AI-14B CHI) [.11 b'1t polarity (positive/nega 0or1 0 No A A A 410H
tive) input]
Al-14 CHI1 LvlSel 1: 0 to £10V
Gain (AI-14B CH1)| Sets the frequency when 10 V is
. . 0.0to | 100.0
H3-02 input, as a percentage of the maxi- Yes A A A 411H
Al-14 CHI gai 1000.0 | %
- gam mum output frequency.
Bias (AI-14B CH1) | Sets the frequency when 0 V is input, | -100.0
H3-03 - as a percentage of the maximum fre- to 0.0 % Yes A A A 412H
Al-14 CHI1 bias quency. +100.0
Signal level selec- | 0: 0 to +10V
H3-04 tion (AI-14B CH3) [‘11 b¥t polarity (positive/nega 0or1 0 No A A A 4131
tive) input]
Al-14 CH3 LvlSel 1: 0 to £10V
Multi-function ana-
log input (AL-14B Select from the functions listed in the
H3-05 CH3) following table. Refer to the next 2,3,14 2 No A A A 414H
page.
Al-14 CH3 FuncSel
Gain (AI-14B CH3) | Sets the input gain (level) when 10 V
is input. 0.0to | 100.0
H3-06 1 4o gain | Setaccording to the 100 % value 1000.0 | % Yes | A A A | 45H
selected from H3-05.
Bias (AI-14B CH3) | Sets the input gain (level) when 0 V is 100.0
input. '
H3- . t .09 Y A A A 416H
3-07 Al-14 CH3 bias Set according to the 100 % value +1(;)0 0 0.0% s 6
selected from H3-05. ’
Multi-function ana- | 0: Limit negative frequency settings
log input AI-14B for gain and bias settings to 0.
CH2 signal level 1: Do not limit negative frequency
H3-08 selection settmgs for gain and bias settl.ngs 0102 0 No A A A 417H
to 0 (i.e., allow reverse operation).
2: 4 to 20 mA (9-bit input).
Al-14 CH2 LviSel | qyitch current and voltage input
using the switch on Al-14B.
Multi-function ana-
log input A}'14B Select multi-function analog input
H3-09 |CH2 function function for AI-14B CH2. Referto  |Oto IF | 3 No | A | A A | 418H
selection the next table.
Al-14 CH2 FuncSel
Gain (AI-14B CH2)| Sets the input gain (level) when 10 V
(20 mA) is input. 0.0to | 100.0
H3-1 . Y A A A 419H
3-10 Al-14 CH2 gain Set according to the 100 % value for | 1000.0 % s ?
the function set for H3-09.
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Param- Change | Control Methods MBELIZ/ISO-
eter g Setting | Factory | during Open- | Closed-
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter
Bias (AI-14B CH2) | Sets the input gain (level) when 0 V
(4 mA) is input -100.0
H3-11 Pt . o [00% | Yes | A | A | A | 41AH
Al-14 CH2 bias Set according to the 100 % value for 4100.0
the function set for H3-09. ’
Analog input filter |Sets primary delay filter time con-
time constant stant in seconds for the four analog 000t | 003
H3-12 input (AI-14B CHI, AI-14B CH2, 2 00 'S No A A A 41BH
CH1-3 FilterTime |Al-14B CH3, and Terminal Al). '
Effective for noise control etc.
Terminal Al func- |Sets the multi-function analog input
H3-15 tion selection function for terminal Al. Oorl 0 No No | No A 434H
- 0: Frequency reference
Terminal Al func | 1. Torque compensation
Gain (Terminal A1) |Sets the frequency when 10 V is 0.0t | 1000
H3-16 - - input, as a percentage of the maxi- ) 0 00.0 0/' Yes A A A 435H
Terminal Al gain |y output frequency. ’ ?
Bias (Terminal Al) |Sets the frequency when 0 V is input, | -100.0
H3-17 - - as a percentage of the maximum fre- to 0.0% | Yes A A A 436H
Terminal A1 bias quency. +100.0

Note These parameters are displayed when AI-14B is installed.

BAdjusting Analog Input Signals

The frequency reference can be input from the control circuit terminals using analog voltage. The voltage
level at terminal A1 is 0 to +10V. The analog input channels of the AI-14B option board can be used with 0 to
-10 to +10V.

+10V or

The input signal levels can be selected using,
» H3-01 for AI-14B CH1
» H3-04 for Al-14B CH3
» H3-08 for AI-14B CH2

The signals can be adjusted using the following parameters.
» H3-02 (Gain) and H3-03 (Bias) for Channel 1 of the AI-14B option board
» H3-06 (Gain) and H3-07 (Bias) for Channel 3 of the AI-14B option board
* H3-10 (Gain) and H3-11 (Bias) for Channel 2 of the AI-14B option board
» H3-16 (Gain) and H3-17 (Bias) for analog input A1l

The gain sets the level of the selected input value if 10V are input, the bias sets the level of the selected input

value if OV is input.




Speed Detection and Speed Limitation .

Speed Detection and Speed Limitation

This section explains how to detect and limit the motor speed.

€ Speed Agreement Function
There are eight different types of frequency detection methods available. The multi-function contact outputs

M1 to M6 can be programmed for this function and can be used to indicate a frequency detection or agreement
to any external equipment.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter . Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting Opera- VIf | loop loop Regis-
ber tion Vector | Vector ter

Speed agreement | Effective when “f, /o agree 17,
detection level “ 017 or “Froe.
L4-01 Frequency d;tectlor.l 1” or “Fre 0.0 to 00Hz | No A A A 499H
quency detection 2” is set for a 120.0
Spd Agree Level multi-function output.
Speed agreement | Effective when “f.¢/f,, agree 17,
detection width “ ” or
L4-02 fout/f?et agree 17 or “Frequency . 0.0 to 20 Hz No A A A 49AH
Spd A Width detection 1” or “Frequency detection | 20.0
pd Agree Wi 2” is set for a multi-function output.
Speed agreement | Effective when “f,/f.. agree 27, 1200
detection level (+/-) |« : 5 e -1ev
L4-03 F‘equeg?’ dte_tecz,‘f‘,‘ 3 o Fre to [00Hz| No | A | A | A | 49BH
quency detection 4” is set for a +120.0
Spd Agree LvI+- | 1iti-function output.
Speed. agree.ment Effective when “f,.¢/f, agree 2”
detection width “fout/Tser agree 27, “Frequency detec- | 0.0 to
L4-04 |(+/-) Toutlse 88TCE 27, hTequency detec- | 1. 20Hz| No | A | A A | 49CH
tion 3” or “Frequency detection 4”is | 20.0
Spd Agree Wdth+- |set for a multi-function output.

EMulti-function Contact Output Settings: H2-01 to H2-03 (M1 to M6 function selection)

The table below shows the necessary H2-01 to H2-03 parameter setting for each of the speed agreement func-
tions. Refer to the timing charts on the following page for details.

Function Setting
fret/fout Agree 1 2
frof/fser Agree 1 3
Frequency detection 1 4
Frequency detection 2 5
fref/four Agree 2 13
fref/fser Agree 2 14
Frequency detection 3 15
Frequency detection 4 16

ESetting Precautions

» With L4-01 an absolute speed agreement level is set, i.e. a speed agreement is detected in both directions
(up and down).

» With L4-03 a signed speed agreement level is set, i.c. a speed agreement is detected only in the set direc-
tion (positive level — up direction, negative level — down direction).

527




5-28

BTime Charts

The following table shows the time charts for each of the speed agreement functions.

Related L4-01: Speed Agree Level L4-03: Speed Agree Level +/—
parameter L4-02: Speed Agree Width L4-04: Speed Agree Width +/—
fref/foue Agree 1 £ o/ Ty Agree 2
Frequency gt ey L
reference g i gfee?,:ﬁzgy $
Output L4-02 Output L4-04
£ f frequency or frequency or
ref/ out motor speed motor speed
Agree v v
' 5
L4-02 L4-04
frerlfout Agree 1 OFF| ON frerlfout Agree 2 OF [ON
(Multi-function output setting = 2) (Multi-function output setting = 13)
frep/fser Agree 1 frof/foer Agree 2
(ON at the following conditions during frequency agree) (ON at the following conditions during frequency agree)
L4-02 L4-04
L4-01 %ﬁL“ L4-03
Output fre- Output fre- L *
fref/feet quency or quency or
Agree motor speed motor speed
OFF |ON OFF[ON
frefset Agree 1 frefset Agree 2
(Multi-function output setting = 3) (Multi-function output setting = 14)
Frequency (FOUT) Detection 1 Frequency (FOUT) Detection 3
(L4-01 > | Output frequency |) (L4-03 > Output frequency)
L4-02 L4-04
< L4-01 x < L4-03
Output fre- / \ * Output fre- / \
quency or quency or
motor speed motor speed
L4-02
Freq. Detection 1 ON| OFF Freq. Detection 3 ON| OFF
(Multi-function output setting = 4) (Multi-function output setting = 15)
Frequency
Detection Frequency (FOUT) Detection 2 Frequency (FOUT) Detection 4
(L4-01 < | Output frequency |) (L4-03 < Output frequency)
L4-02 L4-04
\ Y L1401 ¥ ¢ L1403
Output fre- / * Output fre- / *
quency or quency or
motor speed *\ / motor speed
L4-01 » f """"""""" f—
L4-02
Freq. Detection 2 OFF ON Freq. Detection4  OFF QN
(Multi-function output setting = 5) (Multi-function output setting = 16)
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€ Limiting the Lift Speed

To use the high speed limit of up direction or down direction, one of the multi-function contact inputs must be
set for “High speed limit switch (Up)” or “High speed limit switch (Down)” (H1-O00O = 87/88).

B Multi-function Contact Inputs (H1-01 to H1-05)

Control Methods
Set Value Function Open- | Closed-
\i loop loop
Vector | Vector
87 High speed limit switch (Up) Yes Yes Yes
88 High speed limit switch (Down) Yes Yes Yes

High speed limit switch (Up)

The high speed limit switch (Up) function is to limit the speed to the leveling speed when the up direction
(Forward) signal is given. The down direction has no speed limit.

High speed limit switch (Down)

The high speed limit switch (Down) function is to limit the speed to the leveling speed when the down direc-
tion (Reverse) signal is given, the up direction has no speed limit.
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Improving the Operation Performance

This section explains functions for improving motor operating efficiency.

€ Reducing the Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the motor slip also grows and the motor speed decreases. The slip compensation func-
tion keeps the motor speed constant, regardless of changes in load. When the motor is operating at the rated
load, parameter E2-02 (Motor rated slip) X the slip compensation gain value in parameter C3-01 is added to

the output frequency. The function can be used in V/f control or open-loop vector control.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closea-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter
. . Used to improve speed accuracy
Sh'p compensation |\ pen operating with a load.
gaimn Usually changing this setting is not
necessary.
Adjust this parameter under the fol-
lowing circumstances. 0.0to
€3-01 ¢ When motor speed is lower than 2.5 1.0 Yes A A A 20FH
Slip Comp Gain the frequency reference increase
the set value.
¢ When motor speed is higher than
the frequency reference decrease
the set value.
Sets the slip compensation delay
Slip compensation |time.
delay time Usually changing this setting is not
necessary.
C3-02 Ad_]}lst th.ls parameter under the fol- 0 to 2000 No A A No 210H
lowing circumstances. 10000 ms
* Reduce the setting when slip com-
Slip Comp Time ues ne w 1P
pensation responsiveness is low.
* When speed is not stable, increase
the setting.
Slip compensation ) o
C3-03 [limit Sets the slip compensation ll.mlt asa 0to 200 % No A A No 211H
percentage of motor rated slip. 250
Slip Comp Limit
Slip compensation | 0: Disabled.
selection during 1: Enabled.
regeneration When the slip compensation during
regeneration function has been acti-
C3-04 vated and regeneration capacity Oorl 1 No A A No 212H
) increases momentarily, it might be
Slip Comp Regen necessary to use a braking option
(braking resistor, braking resistor unit
or braking unit.)
Output voltage
limit operation 0: Disabled.
selection . :
C3-05 1: Enabled. (The m(.)tor flux will be 0or1 1 No No A A 213H
lowered automatically when the
Output V Lim Sel output voltage become saturated.)
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B Adjusting Slip Compensation Gain (C3-01)

Set C3-01 to 1.0 to compensate the slip depending on the actual torque output status using the rated slip
(E2-02) as reference.

Adjust the slip compensation gain using the following procedure.

1. With open-loop vector control set E2-02 (Motor rated slip) and E2-03 (Motor no-load current). The motor
rated slip can be calculated using the values on the motor nameplate and the following formula:

Rated motor speed (min-!) x Number of motor poles
120

Motor rated slip (Hz) = Motor rated frequency (Hz) —
The motor data can be set automatically using the autotuning function.
2. With V/f control set C3-01 to 1.0.

3. Apply a load and compare the speed reference and the actual motor speed during run with constant speed.
Adjust the slip compensation gain by 0.1 at a time. If the speed is less than the target value, increase the
slip compensation gain, and if the speed is higher than the target value, reduce the slip compensation gain.

4. Setting C3-01 to 0.0 disables the slip compensation function.

B Adjusting Slip Compensation Primary Delay Time Constant (C3-02)

The slip compensation delay time constant is set in ms. The factory setting of C3-02 is 2000ms. Normally,
there is no need to change these settings. When the slip compensation response is low, lower the set value.
When the speed is unstable, increase the set value.

B Adjusting Slip Compensation Limit (C3-03)

Using parameter C3-03 the upper limit for the slip compensation can be set as a percentage, taking the motor 5
rated slip as 100 %.

If the speed is lower than the target value but does not change even after adjusting the slip compensation gain,
the slip compensation limit may have been reached. Increase the limit, and check the speed again. Always
make sure that the total value of the slip compensation limit and reference frequency does not exceed the tol-
erance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.

Slip compensation limit

E1-04
E1-06

x C3-03

C3-03

Output frequency

E14‘J6 E1-04
E1-06: Base frequency
E1-04: Maximum output frequency

Fig 5.10 Slip Compensation Limit

ESelecting Slip Compensation Function During Regeneration (C3-04)

Enables or disables the slip compensation function during regeneration. The factory setting is enabled.
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EOperation Selection when Output Voltage Saturated (C3-05)

Generally the Inverter cannot output a voltage that is higher than the input voltage. If the output voltage refer-
ence for the motor (monitor parameter U1-06) exceeds the input voltage in the high-speed range, the output
voltage becomes saturated, and Inverter cannot respond to speed or load changes. This function automatically
reduces the output voltage to avoid voltage saturation.

Thereby the speed control accuracy can be maintained even at high speeds (around the rated speed of the
motor). By the lowered voltage the current can be around 10 % higher compared to the operation without volt-
age limiter.

€ Torque Compensation Function Adjustments

The torque compensation function detects a rising motor load, and increases the output torque.

In V/f control the Inverter calculates the motor primary loss voltage using the motor line to resistance (E2-05)
and adjusts the output voltage (V) to compensate insufficient torque at startup and during low-speed operation.

In Vector control the motor excitation current and the torque producing current are calculated and controlled
separately. The torque compensation affects the torque producing current only.
The torque producing current is calculated by the calculated torque reference x C4-01.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter P Setting | Factory | during Open- | Closed- BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter

Sets the torque compensation gain.
Usually changing this setting is not
Torque compensa- |hecessary.

tion gain Adjust it under the following circum-

stances:

¢ When the cable is long increase the
set value.

* When the motor capacity is smaller
than the Inverter capacity (Max.
applicable motor capacity), 0.00 to
increase the set values. 2.50

* When the motor is oscillating,
decrease the set values.

Torq Comp Gain | Adjust the torque compensation gain

so that at minimum speed the output

current does not exceed the Inverter
rated output current.

Do not alter the torque compensation

gain from its default (1.00) when

using open-loop vector control.

C4-01 1.00 Yes A A No 215H

Torque compensa- |The torque compensation delay time
tion delay time con- |is set in ms units.

stant Usually changing this setting is not
necessary.
Adjust it under the following circum-
C4-02 stances: 13 000 200ms| o A | A | No | 216H

¢ When the motor is oscillating,
increase the set values.

¢ When the responsiveness of the
motor is low, decrease the set val-

Torq Comp Time

ues.
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Param- Change | Control Methods | MEMO-
eter - Setting | Factory | during Open- | Closed- BUS
Num- Name Description Range | Setting | Opera- | \/f loop loop Regis-

bor tion Vector | Vector ter

Starting torque
compensation

(FWD) Sets the torque compensation value at | 0.0 to
C4-03 start in FWD direction as a percent- 200.0 | 0.0 % No No A No 217H
age of the motor rated torque. %
FTorqCmp@start

Starting torque
compensation

(REV) Sets the torque compensation value at | -200.0
C4-04 start in REV direction as a percentage | % to | 0.0 % No No A No 218H
of the motor rated torque. 0.0
RTorqCmp@start

Starting torque

compensation time S . .
constant ets starting torque start-up time. 0to

C4-05 When 0 to 4 ms is set, it is operated 200 10 ms No No A No 219H
without filter.

TorqCmpDelayT

* The factory setting will change when the control method is changed. (Open-loop vector control factory settings are given.)

BAdjusting Torque Compensation Gain (C4-01)

Normally, there is no need to change this setting. If adjustments are necessary do the following:

Open-loop Vector control
* If the torque response is slow increase the setting value. 5

« If vibrations occur decrease the setting value.

V/f control
« Ifthe cable is very long, increase the set value.

« If the motor capacity is smaller than the Inverter capacity (max. applicable motor capacity), increase the
set value.

* If the motor is vibrating, reduce the set value.

Setting precautions

» Adjust this parameter so that the output current during low-speed rotation does not exceed the Inverter
rated output current range.

* Adjust the value in steps of 0.05 only.

mAdjusting the Torque Compensation Delay Time Constant (C4-02)
The factory setting depends on the control method. The factory settings are:
* V/f control: 200 ms
» Open-loop vector control: 50 ms
Normally, there is no need to change this setting. If adjustments are necessary do the following:
« If the motor is vibrating, increase the set value.

* If the torque response is slow, decrease the set value.
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mStarting Torque Compensation Function (C4-03 to C4-05)

A starting torque compensation can be applied to speed up the torque establishment at start in open-loop vec-

tor control.

It works like shown in the following diagram.

Forward (Reverse) Run command

OFF

ON

Time constant: C4-05 —

Torque compensation

Time constant: C4-02

<

volume

E1-09

C4-03 (forward)
C4-04 (reverse, negative polarity)

C4-05x4

Output frequency

E1-09

Fig 5.11 Time Chart for Starting Torque Frequency

When this function is used, the following should be considered:

 Both values, C4-03 and C4-04 have to be set.

» The compensation works for motoring operation only. It can not be used for regenerative operation.

« If the starting torque compensation is used and a large shock is generated at the start, increase the starting
torque compensation time constant (C4-05)
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€ Automatic Speed Regulator (ASR) (Closed-loop Vector only)

In closed-loop vector control the automatic speed regulator (ASR) adjusts the torque reference in order to
eliminate the deviation between the speed reference and the measured speed (PG feedback). Fig 5.12 shows
the ASR structure.

C5-01/03/09

+ + Dela
rterence. P - Timer [P e
- + reference
| C5-06
I Torque
Motor JI limits
speed C5-02/04/10  (5.08
I-Limit
Fig 5.12 ASR Structure Block Diagram
BRelated Parameters
Param- Change | Control Methods MBELI\JASO-
eter T Setting | Factory | during Open- | Closed-
Num- Name Descnptlon Range | Setting | Opera- | \/t |g§g ;zi Regis-
ber tion Vector | Vector ter
ASR proportional Sets th <o nal eain of th 0.00
) (P) gain 1 ets the proportional gain of the .00 to .
C5-01 speed loop (ASR). 300.00 40.00 Yes No No Q 21BH
ASR P Gain 1
ASR integral (I) Sets the i L fih d 0.000
C5-02 |time 1 ets the integral time of the spee o |0500s| Yes | No| No | Q | 21cH 5
loop (ASR).
ASR I Time 1 10.000
ASR proportional | Usually changing this setting is not
C5-03 |(P) gain 2 necessary. (3)'0000 (;8 20.00 | Yes | No | No Q 21DH
ASR P Gain 2 '
- - - P=C5-01
ASR integral (I) 1=C5-02
time 2 . P=05-03 0.000
C5-04 1=C5-04 to 0.500s| Yes No No Q 21EH
ASR I Time 2 0 E1-04  Motor 10.000
speed (Hz)
ASR delay time Sets the filter time constant; the time
from the speed loop to the torque 0.000
C5-06 P P que to | 0004 No |[No| No | Q | 220H
ASR Delay Time command output. Usually changing 0.500
this setting is not necessary. '
ASR switching fre- | Sets the frequency for switching 0.0 to
C5-07 |quency between Proportion Gain 1, 2 and 1'20 0 0.0 Hz No No | No Q 221H
ASR Gain SW Freq |Integral Time 1, 2. ’
ASR integral (I) Set the parameter to a small value to
limit prevent any radical load change. A 0 to o
508 . setting of 100 % is equal to the maxi- | 400 400% No No | No A 2221
ASR I Limit mum output frequency.
ASR proportional | Usually changing this setting is not
C5-09 |(P) gain 3 necessary. (3)'0000 Otg 40.00 | Yes | No | No Q 22EH
ASR P Gain 3 '
ASR integral (I)
time 3 0.000
C5-10 to 0.500s | Yes No No Q 231H
ASR I Time 3 0 E104  Motor 10.000
speed (Hz)

5-35




BASR Gain and Integral Time Adjustments

There are three sets of ASR gain and bias, one for the maximum speed (C5-01/02), one the minimum speed
for acceleration (C5-03/04) and one for the minimum speed for deceleration (C5-09/10) (see the figure

below).
ASRP| ASR P/
C5-01 ASR gain 1 C5-09 ASR gain 3
C5-02 ASR | time 1 C5-10 ASR I time 3

C5-03 ASR gain 2

C5-03 ASR gain2 C5-04 ASR | time 2

C5-04 ASR | time 2

OHz C507  E1-04 OHz C507  E1-04

Speed(Hz) Speed(Hz)
During Acceleration During Deceleration

Adjusting ASR Proportional Gains (C5-01/03/09)

This gain adjusts the responsiveness of the speed control (ASR). The responsiveness of the ASR is increased
when this setting is increased. Oscillation will occur if this setting is increased too much.

¢ Increase C5-01 if the ASR is too slow at start or very low frequencies, decrease it if vibrations occur.

¢ Increase C5-03 if the ASR is too slow at high speed or if overshooting occurs at speed changes in the high
speed area, decrease it if vibrations occur

* Increase C5-09 if ASR is slow in the low speed area or if undershooting occurs at leveling speed. If vibra-
tions occur in the low speed area during deceleration decrease the value.

Adjusting ASR Integral Times (C5-02/04/10)

This parameter sets the speed control (ASR) integral time. Lengthening the integral time lowers the respon-
siveness and the speed accuracy when the load changes suddenly. Oscillation can occur if this setting value is
too low.

* Decrease C5-02 if a speed deviation is compensated too slow at start or at very low frequencies, increase it
if vibrations occur.

* Decrease C5-04 if a speed deviation is compensated too slow at high speeds or if overshooting occurs at
speed changes in the high speed area, increase it if vibrations occur.

* Decrease C5-10 if a speed deviation is compensated too slow in the low speed area or if undershooting
occurs at leveling speed. If vibrations occur in the low speed area during deceleration increase the value.
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# Stabilizing Speed (Automatic Frequency Regulator) (Open-loop Vector)

The speed feedback detection control (AFR) function controls the stability of the speed when a load is sud-
denly applied or removed. It calculates the amount of speed fluctuation using the torque current (Iq) feedback
value and compensates the output frequency with the amount of fluctuation.
+
fref > > out

ST
|
a 1+ST K
N2-02 N2-01
N2-03

Fig 5.13 AFR Control Loop

B Related Parameters

Param- Change | Control Methods | MEMO-
eter " Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | v | loop | loop | Regis-
ber tion Vector | Vector ter
Sets the internal speed feedback
Speed feedback . .
. detection control gain.
detection control .
Pt Normally, there is no need to change
( ) gain this setting.
If necessary, adjust this parameter as
follows: 0.00 to
N2-01 * If hunting occurs, increase the set | 10.00 1.00 No No A No S84H
) value.
AFR Gain  Ifresponse is low, decrease the set
value.
Adjust the setting by 0.05 at a time,
while checking the response.
Speed feedback
detection control | Set the time constant 1 to decide the 0to
N2-02 |(AFR) time con- | rate of change in the speed feedback 50 ms No No A No 585H
tant 1 . 2000
§ detection control.
AFR Time
Speed feedback o
detection control | Increase the setting if overvoltage
N2-03 |(AFR) time con- (OV) fallure.:s occur at the completion | 0 to 750ms|  No No A No SR61
stant 2 of acceleration or when the load 2000
changes radically.
AFR Time 2

ESetting the AFR Gain (N2-01)
Normally there is no need to change this setting. If adjustments are necessary do the following:
If hunting occurs increase N2-01.
If the response is too low, decrease N2-01.

Adjust the setting by 0.05 at a time while checking the response.
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@ Inertia Compensation (Closed-loop Vector Only)

The feed forward control is used to eliminate the speed overshoot or undershoot.

The function can be enabled using parameter N5-01.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | v/ | loop loop | Regis-
ber tion Vector | Vector ter

Feed forvv-ard con- | Select the feed forward control.
N5-01 |trol selection 0: Disabled Oorl | 1 No |No| No | A | 5BOH
Feedfoward Sel 1: Enabled
Motor acceleration | Set the time required to accelerate
time the motor at the rated torque (T )
to the rated speed (Nr).
J: GD?/4, P: Motor rated output 0.000
N5-02 o 27 kg] - Nifmin'] o |“1*5) No [ No| No | A | sBIH
Motor Accel Time 60+ Trop [N+ m] 10.000
However,
T« WLy
00 Nr[min''] (N~ m]
Feed forward pro- |Set the proportional gain for feed for-
portional gain ward control. 0.00 to
N5-03 Speed reference response will 1'00 00 1.00 No No | No A 5B2H
Feedfoward Gain | increase as the setting of N5-03 is '
increased.

* The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

EAdjustments

Motor acceleration time (N5-02)

The motor acceleration time N5-02 is the time which is needed to accelerate to rated speed with the rated

torque of the motor. The time can be estimated like follows:

» Make the general setup (V/f pattern, motor setup, etc.)

Balance the lift (car in middle position, car weight = counter weight)

Set the torque limits to 100 % using the L7-0000 parameters.

Set the acceleration time very short (the Inverter must reach the torque limit very fast).

Start in any direction and measure the time from zero-speed to top speed.

Set this time in n5-02.

Feed Forward Gain (N5-03)

Usually this value has not to be changed.

* Increase the time to improve the response to the speed reference

» Decrease the time if vibrations occur




Improving the Operation Performance

€ Improving the Leveling Accuracy by Slip compensation
This function can be used in V/f and open-loop vector control to compensate the motor slip influence at low
speed under different load conditions. Thereby the leveling accuracy can be improved.

The Inverter measures the current level or torque reference 1.0 sec after speed-agree condition (acceleration
finished) for 0.5 sec and calculates the average value to estimate the load. This value is used for the calculation

of slip which is added to the speed reference at leveling speed (see Fig 5.14).

B Related Parameters

measure

apply

Fig 5.14 Slip Compensation Working Principle

Param- Change | Control Methods | MEMO-
eter g Setting | Factory | during Open- |Closed-| BUS
Num- Name Description Range | Setting | Opera- | vy | loop loop | Regis-
ber tion Vector | Vector ter

Motor rated speed Sets the motor rated speed in units of 300 1380
S2-01 ) to . No A No No 6AEH
Rated rpm 1 min 1800 | mun
Slip compensation he sli ) — 0.00
§2-02 | gain at motoring Sets the s 1p compensgtlon gain when to 0.70 Yes A A No 6AFH
the leveling accuracy is needed.
SlipComp gainMot 2.50
Slip compensation he i ) — 0.00
$2-03 | ain at regenerating | 5¢15 the slip compensation gainwhen | =\ " |y o5 | ves | A | A | No | 6BOH
the leveling accuracy is needed.
SlipComp gainGen 2.50
Slip compensation |Slip compensation primary delay
primary delay time |time is set in ms units.
Usually setting is not necessary.
Adjust this constant at the following 0
S2-07 times. to 200ms| No No A No 6B4H
SlipCompDelay T |* Reduce the setting when slip com- | 10000
pensation responsive is slow.
» When speed is not stabilized,
increase the setting.
Slip compensation | 0: Disabled.
selection during 1: Enabled.
regeneration When the slip compensation during
regeneration function has been acti-
S2-15 vated, as regeneration capacity Oorl 1 No A A No 6BCH
) increases momentarily, it may be nec-
slip comp @gene | eqqary to use a braking option (Brak-
ing resistor, Braking Resistor Unit or
Braking Unit.)
HAdjustments

The slip compensation values can be set separately for motoring and regenerative operation. Before adjusting
this function the general setup should have been done (motor setup, V/f pattern, speeds, ASR settings etc.). To

adjust the slip compensation do the following in motoring and regenerative mode:
* Set the motor speed in S2-01 if V/f control is used.

* Measure the actual motor speed during leveling.

» If the motor speed is lower than the leveling speed reference increase S2-02 in motoring mode or decrease

S2-03 in regenerative mode.
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* If the motor speed is higher than the leveling speed reference decrease S2-02 in motoring mode or increase
S2-03 in regenerative mode.

@ Field Forcing

The field forcing function controls the motor flux and compensates the flux establishment delay of the motor.
Thereby it improves the motor responsiveness on changes in the speed reference or the load.
Field forcing is applied during all operation conditions except DC injection.

Using parameter d6-06 a field forcing limit can be applied. A setting of 100 % is equal to the no-load current
set in parameter E2-03.

B Related Parameters

Control Methods | MEMO-

Param- Change BUS
eter . Setting | Factory | during Open- | Closed-
Numn- Name Description Range | Setting | Opera- | vif | loop | loop | Regis-
ber tion Vector | Vector ter

Field forci
reic foremng Enables or disables field forcing
function selection R
function.

d6-03 0: Disabled Oorl 0 No No A A 2A2H

Field Force Sel 1: Enabled

Sets the upper limit for the excitation
current applied by the field forcing
function. 100 to

d6-06 A setting of 100 % is equal to the 400 400 % No No A A 2ASH

Field forcing
function limit

motor no-load current.
Field forcing is active during all types
of operation except DC Injection.

Field Force Limit

€ Adjusting DC injection current level

When open-loop vector control method is used, the DC injection current level at stop for motoring and regen-
erative operation can be adjusted individually. The motor condition (regenerative or motoring) is detected
when the Inverter is running at another speed than leveling speed.

The function can be used to improve the stopping behavior.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter ‘g Setting | Factory | during Open- | Closed- BUS
Num- Name Descrlptlon Range | Setting Opera- V/f loop loop Regis-
ber tion Vector | Vector ter

DC injection cur-

rent gain at regener- Used to set the DC injection gain 0
S1-17 | ation when Inverter is in the regenerative to 100 % No No A No 690H
mode. 400
DC Inj gain@gen
DC injection cur- L )
rent gain at motor- Used to set the DC injection gain 0
S1-18 ing when Inverter is in the motoring to 20 % No No A No 691H
mode. 400

DC Inj gain@mot




Protective Functions .

Protective Functions

This section explains functions for protecting the machine.

@ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the Inverter out-
put frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation can be enabled in V/f control only. If the Inverter output current continues to
exceed the setting in parameter L3-06 for 100 ms or longer, the motor speed is reduced. Enable or disable the
stall prevention using parameter L.3-05. Set the according deceleration times using C1-02 (Deceleration time
1) or C1-04 (Deceleration time 2).

If the Inverter output current reaches the set value in L3-06 — 2 %, the motor will accelerate again to the set
frequency.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter i Setting | Factory | during Open- |Closed-| BUS
Num- Name Description Range | Setting | Opera- | vy | loop loop | Regis-
ber tion Vector | Vector ter

Stall prevention 0: Disabled (Runs as set. With a
selection during heavy load, the motor may stall.)
running 1: Deceleration using deceleration
L3-05 time 1 0to2 1 No A No No 493H
(C1-02.)
StallP Run Sel 2: Deceleration using deceleration
time 2 (C1-04.)
Stall prevention Set the stall prevention during run-
level during run-  [ning operation current level as a per-
ning centage of the Inverter rated current.
13-06 Effective when L3-05 is 1 or 2. 300 14500 No | A | No | No | 494H
Usually changing this setting is not 200
StallP Run Level  |necessary.
Reduce the setting when the motor
stalls.

EPrecautions

If the motor capacity is smaller than the Inverter capacity or the motor stalls when operating at the factory set-
tings, lower the stall prevention level during operation.

HSetting Precautions
* Set the parameters as a percentage taking the Inverter rated current to be 100 %.

* Do not increase the stall prevention level unnecessarily. An extremely high setting can reduce the Inverter
lifetime. Also do not disable the function.

« If the motor stalls with the factory settings check the V/f pattern (E1-CJ0) and the motor setup (E2-0100).

« If the stall level has to be increased very much to get the lift running check the mechanical system or con-
sider to use a one size bigger Inverter.

5-41



€ Motor Torque Detection / Stacked Car Detection

The Inverter provides a torque detection function to detect overtorque or undertorque. An alarm signal can be
output to the multi-function contact output terminals M1-M2, M3-M4, or M5-M6.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection
NO/NC) in one of the parameter H2-01 to H2-03 (multi-function contact output terminals M1-M2, M3-M4, or
MS5-M6 function selection).
Overtorque/undertorque is detected by:

* observing the output current in V/f control (the Inverter rated output current is equal to 100 %).

* observing the torque reference value in open-loop and closed-loop vector control (the motor rated torque is
equal to 100 %).

ERelated Parameters

— Change | Control Methods | MEMO-
oter . Setting | Factory | during Open- | Closed- BUS
Num- Name Description Range | Setting Op_oera- Vif | loop loop Regis-
ber tion Vector | Vector ter

0: Overtorque/undertorque detection

Torque 4 disabled.

detection selection : Overtorque detection only with

1 speed agreement; operation
continues (warning is output).

2: Overtorque detected continuously
during operation; operation
continues
(warning is output).

3: Overtorque detection only with
speed agreement; output stopped
upon detection.

4: Overtorque detected continuously
during operation; output stopped
upon detection.

5: Undertorque detection only with

Torq Det 1 Sel speed agreement; operation
continues (warning is output).

6: Undertorque detected
continuously during operation;
operation continues
(warning is output).

7: Undertorque detection only with
speed agreement; output stopped
upon detection.

8: Undertorque detected
continuously during operation;
output stopped upon detection.

—_

L6-01 Oto8 4 No A A A 4A1H

Torque detection | Open-loop vector control: Motor
level 1 rated torque is set as 100 %. 0 to

V/f control: Inverter rated current is 300
Torq Det 1 Lvl set as 100 %.

L6-02 150 % No A A A 4A2H

Torque detection
L6-03 |time 1
Torq Det 1 Time

Sets the overtorque/undertorque 0.0to

detection time. 10.0 10.0s No A A A 4A3H




Protective Functions

Param- Change | Control Methods | MEMO-
eter . Setting | Factory | during Open- | Closed- BUS
Num- Name Descrlptlon Range | Setting Opera- \Vii loop loop Regis-
ber tion Vector | Vector ter

Torque detection

L6-04 | Selection 2 0t08 | 0 No | A| A A | 4A4H

Torq Det 2 Sel

Torque detection

16-05 level 2 See L6-01 to L6-03 for a description. got((; 150 % No A A A 4A5H

Torq Det 2 Lvl

Torque detection
L6-06 |time 2 01'8 olots | No [ Al A | A | aaen
Torq Det 2 Time '

B Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods

Set Function Open- | Closed-
Value VIf | loop | loop
Vector| Vector
Overtorque/undertorque detection 1 NO
B (NO contact: ON: Overtorque/undertorque detection) Yes Yes Yes
Overtorque/undertorque detection 1 NC
17 (NC contact: OFF: Overtorque/undertorque detection) Yes Yes Yes
Overtorque/undertorque detection 2 NO
18 (NO contact: ON: Overtorque/undertorque detection) Yes Yes Yes
Overtorque/undertorque detection 2 NC
19 (NC contact: OFF: Overtorque/undertorque detection) Yes Yes Yes

HL6-01 and L6-04 Set Values and Operator Display (JVOP-160 only)

The relationship between alarms displayed on the Digital Operator when overtorque or undertorque is
detected, and the set values in L6-01 and L6-04, is shown in the following table.

Operator Display
Set . Overtorque/ | Overtorque/
Funct
Value unction Undertorque | Undertorque

Detection 1 Detection 2

0 Overtorque/undertorque detection disabled. - -

1 Overtorque detection only with speed agree; operation continues (warning is output). OL3 flashes OLA4 flashes

Overtorque detected continuously during operation; operation continues (warning is

OL3 flashes OL4 flashes
output).

3 Overtorque detection only with speed agree; output is stopped upon detection. OL3 lightsup | OL4 lights up

4 Overtorque detected continuously during operation; output is stopped upon detection. | OL3 lights up | OL4 lights up

5 Undertorque detection only with speed agree; operation continues (warning is output). | UL3 flashes ULA4 flashes

6 Undertorque detected continuously during operation; operation continues (warning is ULA3 flashes ULA flashes
output).

7 Undertorque detection only with speed agree; output is stopped upon detection. UL3 lights up | ULA4 lights up

8 Undertorque detected continuously during operation; output is stopped upon detection.| UL3 lights up | UL4 lights up
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ETiming Charts
Fig 5.15 and Fig 5.16 show the timing charts for overtorque and undertorque detection.

Motor current (output torque)

L6-02 or L6-05

le—»!
Overtorque detection 1 NO L6-03 or ! | L6-03or 1 I

|
or overtorque detection 2 NO | L6-06 | ON L6-06 | ON
1 1

* Overtorque detection switch off bandwidth is approximately 10% of the Inverter
rated output current (or motor rated torque).

Fig 5.15 Overtorque Detection

Motor current (output torque)

L6-02 or L6-05

Motor current (output torque)
or undertorque detection 2 NO

ON

* Undertorque detection switch off bandwidth is approximately 10% of the Inverter
rated output current (or motor rated torque).

Fig 5.16 Undertorque Detection

ECar Stuck Detection (OL3, Using Overtorque detection)

The overtorque detection function can be used to detect a stuck car. The torque detection function 1 can be
used for this. Therefore a multi-function contact output has to be programmed for “Overtorque detection 1”
(H2-O0 = B or 17). Using this with the factory setting car stuck is detected (output is switched) if the torque
or current is higher than 150 % for 10 sec. The level can be adjusted in L6-02, the time in L6-03. The output is
switched off and an OL3 fault will be indicated (see Fig 5.17.)

DC injection/
Speed Zero-servo l
Inverter enable (D/I) | T ]
Up/Down (D/) | |
Selected speed (D/l) [}
Fault : =

P

Torque is higher
than L6-02 Detect. time
L6-03

Fig 5.17 Car Stuck Fault Detection




Protective Functions

€ Limiting Motor Torque (Torque Limit Function)

This function allows limitation of motor shaft torque independently for each of the four quadrants. The torque
limit can be set as fixed value using parameters or as variable value using an analog input. The torque limit
function can be used with open-loop vector and closed-loop vector control only.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter ot Setting | Factory | during , —| BUS
Nam Description ! Open- | Closed )

Num- ame esc ptO Range | Setting Opera- VI loop loop Regis-
ber tion Vector | Vector ter

Forward drive
torque limit

L7-01 No No A A 4A7TH

Torq Limit Fwd

Reverse drive
torque limit Sets the torque limit value as a per-

L7-02 centage of the motor rated torque. No No A A 4A8H
Four individual regions can be set.

Torq Limit Rev

Output torque
Positive torque

0 to
2 0/ %
No. of 300 00%
Forward regenera- | peverse L ofanons
tive torque limit For-
ward
L7-03 = No No A A 4A9H
| Negative torque
Torq Lmt Fwd Rgn
Reverse regenera-
tive torque limit
L7-04 No No A A 4AAH

Torq Lmt Rev Rgn

Torque limit time

L7-06 | constant Sets the torque limit integration time 5to

constant 10000 200ms | No No | A No | 4ACH

Torque Limit Time

Torque Limit Oper- | Sets the torque limit operation during
ation during acceleration and deceleration.
accel/decel 0: P-control (I control is added at
constant speed operation)
1: I-control
Usually changing this setting is not
L7-07 necessary. Oorl 0 No No A No 4C9H
If the torque limitation accuracy dur-
ing accel/decel has preference, I con-
trol should be selected. This may
result in an increased accel/decel time
and speed deviations from the refer-
ence value.

Torque Limit Sel

* A setting value of 100 % is equal to the motor rated torque.
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B Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods

Set Function Open- | Closed-

Value VIt loop loop
Vector | Vector

30 During torque limit (current limit) (ON: During torque limit) No Yes Yes

ESetting the Torque Limit Using Parameters

Using L7-01 to L7-04, four torque limits in the following directions can be set individually: Forward drive,
reverse drive, forward regenerative and reverse regenerative (see Fig 5.18)

Output torque
L7-01
L7-04
Forward
Reverse drive
regenerative
Output speed
Forward
Reverse regenerative
drive
L7-03
L7-02

Fig 5.18 Torque Limit Parameters

mUsing a Multi-function Contact Output to Signalize Operation at the Torque Limit

If a multi-function contact output is set for this function (H2-01 to H2-03 is set to 30), the output is switched
ON when the motor output torque reaches one of the torque limits.

B Enabling Integral Torque Limit Operation (L7-06 and L7-07)

In open-loop vector control an integral operation can be applied to the torque limit function (P-control is stan-
dard). This improves the torque limit responsiveness and smoothes the torque limit operation. To enable the
integral operation set parameter L7-07 to 1. The integral time constant can be set in parameter L7-06.

ESetting Precautions

* When the output torque reaches the torque limit, control and compensation of the motor speed is disabled
to prevent the output torque from exceeding the torque limit. The torque limit has the priority.

* The torque limit accuracy is £5 % at an output frequency of 10 Hz or above. When output frequency is
lower than 10 Hz, the accuracy is lowered.



Protective Functions

€ Motor Overload Protection

The motor can be protected from overload using the built-in electronic thermal overload relay function.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter Lo Setting | Factory | during Open- | Closed- BUS
Num- Name Description Range | Setting | Opera- | \yf | loop loop | Regis-

bor tion Vector | Vector ter

Sets the motor rated current.

Motor rated current This set value will become the refer-

ence value for motor protection and 1.75 to | 14.00
E2-01 Me p 3500 | A No | Q| @ Q | 30EH
torque limits. * N
Motor Rated FLA 1 2

This parameter is an input data for
autotuning.

Sets whether the motor thermal over-
load protection function is enabled or
Motor protection disabled.

selection 0: Disabled

1: General-purpose motor protection
2: Inverter motor protection

3: Vector motor protection

L1-01 When the Inverter power supply is 0to3 1 No Q Q Q 480H
turned off, the thermal value is reset,
so even if this parameter is set to 1,
MOL Fault Select | protection may not be effective.
When several motors are connected
to one Inverter, set to L1-01 to 0 and 5
ensure that each motor is installed

with a protection device.

Sets the electric thermal detection
time in seconds units.
Usually changing this setting is not

Motor protection
time constant

necessary.
L N .
L1-02 The factor.y setting is 150 % overload | 0.1 to | 1.0min No A A A 481H
for one minute. 5.0 *3 *3

MOL Time Const | When the motor's overload capability
is known, also set the overload resis-
tance protection time for when the
motor is hot started.

* 1. The setting range is 10 % to 200 % of the Inverter's rated output current. The value for a 200 V Class Inverter of 3.7 kW is given.
* 2. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.
* 3. This value is set according to 02-09. The value when 02-09=0 is given.

EMulti-Function Contact Outputs (H2-01 to H2-03)

Control Methods
Set . Open- |Closed-
Value Function \i loop loop

Vector | Vector
IF Motor overload (OL1, including OH3) pre-alarm (ON: 90 % or more of the detection level)| Yes Yes Yes

ESetting Motor Rated Current (E2-01)

Set the rated current value on the motor nameplate in parameters E2-01 (for motor 1). This set value is the
base current for the internal thermal overload calculation.
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mSetting Motor Overload Protection Characteristics (L1-01)

Set the overload protection function in L1-01 according to the used motor.

The induction motor's cooling abilities vary with the motor type. Consequently, you must select the electronic
thermal protection characteristics.

Set L1-01 to:

0: to disable the thermal motor protection function.

1: to enable the thermal motor protection for a fan cooled general purpose motor (self-cooled).
2: to enable the thermal motor protection for an Inverter motor (externally cooled).

3: to enable the thermal motor protection for a special vector motor (externally cooled).

ESetting Motor Protection Operation Time (L1-02)

Set the motor protection operation time in L1-02.

If, after operating the motor continuously at the rated current, a 150 % overload is experienced, set the (hot
start) electric thermal protection operation time. The factory setting is resistance to 150 % for 30 seconds.

Fig 5.19 shows an example of the characteristics of the electronic thermal protection operation time (L1-02 =
1.0 min., operation at 60 Hz, general-purpose motor characteristics, when L1-01 is set to 1)

Operating time (min.)

11} SEEERSTRPRRRSPPRRRPR A B W% SO P
7 S N .
3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
=—Cold start
1 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
0.4 """""" """"" """"
: : : ~—Hot start
0.1
: - Motor current (%)
0 100 150 200 E2-01 is set to 100 %

Fig 5.19 Motor Protection Operation Time

mSetting a Motor Overload Pre-Alarm

If the motor overload protection function is enabled (i.e., L1-01 is set to a value different from 0) and H2-01 to
H2-03 (output terminals M1-M2, M3-M4, and M5-M6 function selection) is set to 1F (Motor overload OL1
pre-alarm), the motor overload pre-alarm will be output. If the electronic thermal value reaches minimum 90
% of the overload detection level, the output terminal that has been set will be turned ON.



Protective Functions

€ Output Current Observation

The Inverter can observe the output current and thereby detect if something is wrong in the sequence or with
the motor connection. There are two observer functions, one for the start and one during run.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | v | loop | loop | Regis-
ber tion Vector | Vector ter

SE2 detection delay | Used to set the time to detect SE2
time fault in units of Ims. 0
S1-14 When the Inverte.r output curr;?nt is to 200ms|  No A A A 68DH
below S1-08 setting after passing S1-04
SE2 det T S1-06+S1-14 time,SE2 will be -51-06
detected.
SE3 detection delay |Used to set the time to detect SE3
time fault in units of 1ms. 0
S1-15 When Inverter output current is to 200ms | No A A A 68EH
SE3 det T below S1-08 setting for S1-15 time 5000
continuously, SE3 will be detected.

SE2 fault (SE2, Sequence Error 2)

At the Brake release delay time (S1-06) + S1-14 after the Up/Down command was given, the output current is
measured. If it is below 25 % of the Motor no-load current (E2-03) a SE2 fault will be output.

SE3 fault (SE3, Sequence Error 3)

From the time S1-15 after the Up/Down command was given, the Inverter starts to observe the output current
continuously. If it falls below 25 % of the Motor no-load current (E2-03) a SE3 fault will be output.
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Inverter Protection

This section explains the functions for protecting the Inverter.

@ Inverter Overheat Protection

The Inverter is protected against overheating using a thermistor that detects the heatsink temperature.
When the overheat temperature level is reached the Inverter output is switched off.

To prevent a sudden and unexpected stop of the Inverter due to overheat, overheating pre-alarm can be output.
The temperature level for that pre-alarm can be set in parameter L8-02. Using parameter L8-03 the Inverter
operation when overheat occurs can be selected.

If a multi-function contact output is programmed for this function the output is switched ON when the
heatsink temperature exceeds the overheat pre-alarm level set in L8-02.

ERelated Parameters

Param- Change | Control Methods MBEB/ISO
eter . Setting | Factory | during Open- | Closed-
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter
Overheat pre-alarm | Sets the detection temperature for the
level Inverter overheat detection pre-alarm
in °C. 50 to
L8-02 5°C*| N A A A 4AEH
The pre-alarm detects when the 130 3% °
OH Pre-Alarm LV | poasink temperature reaches the set
value.

. . Sets the operation for when the
Operation selection

f 0 Inverter overheat pre-alarm occurs.
after ;)ver cat 0: Deceleration to stop using the
pre-alarm deceleration time in C1-02.
: Coast to stop
2: Emergency stop using decelera-

tion time in C1-09.

3: Continue operation (Monitor
OH Pre-Alarm Sel display only.)

—_—

L8-03 0to3 3 No A A A 4AFH

A fault will be given in setting 0 to 2
and a minor fault will be given in set-
ting 3.

* The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods
) Open- | Closed-|
Set Value Function
V/f loop |oop Vec-
Vector tor
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes Yes Yes
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Inverter Protection

€ Output Open Phase Protection

This function detects an open output phase by comparing the output current value of each phase with an inter-
nal set output open phase detection level (5 % of Inverter rated current). The detection will not work when the
output frequency is below 2 % of the base frequency.
Three settings are available:

» L8-07=0, no output open phase detection

» L8-07=1, the loss of one phase is detected only

» L8-07=2, the loss of 2 or 3 phases is detected as well

B Related Parameters

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- | Closed- BUS
Num- Name Descrlptlon Range | Setting O;_)era- VI loop loop Regis-
ber tion Vector | Vector ter

0: Disabled

Output open-phase

. . 1: Enabled, 1 phase observatioin
protection selection

2: Enabled, 2 and more phase
observatioin

An output open-phase is detected at
L8-07 less than 5 % of Inverter rated cur- 0to2 2 No A A A 4B3H
rent.
Ph Loss Out Sel When the applied motor capacity is
small compared to the Inverter capac-
ity, the detection may not work prop-
erly and should be disabled. 5

€ Ground Fault Protection

This function detects the earth leakage current by calculating the sum of the three output currents. If the earth
leakage current gets too high, the Inverter output will be switched off and a GF fault is shown on the Digital
Operator. The fault contact is activated.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter Lo Setting | Factory | during Open- | Closed- BUS
Num- Name Description Range | Setting Opera- Vif | loop loop Regis-
ber tion Vector | Vector ter

Ground protection |0: Disabled
Lg-o |sclection I: Enabled Oorl | 1 No | A| A | A | 4BsH

Usually changing this setting is not
Ground Fault Sel

necessary.

HSetting Precautions
« It is not recommended to disable this function.

* A ground fault can also be detected if magnetic contactors at the Inverter output are opened when the out-
put is still active. Therefore, to prevent false ground fault detection check the sequence and make sure that
the output is switched off or base blocked before opening magnetic contactors.
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@ Cooling Fan Control

This function controls the fan which is mounted to the Inverters heatsink.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | v | loop loop | Regis-
ber tion Vector | Vector ter

Cooling fan control | Set the ON/OFF control for the cool-
selection ing fan.
L8-10 0: ON when Inverter is Oorl 0 No A A A 4B6H
Fan On/Off Sel running only
1: ON whenever power is ON
Cooling fan control | Set the time in seconds to delay turn- 0o
L8-11 |delay time ing OFF the cooling fan after the 300 | 608 No A | A A 4B7H
Fan Delay Time Inverter Stop Command is given.

ESelecting the Cooling Fan Control
Using parameter L8-10 two modes can be selected:

0: The fan is ON only when the Inverter output is ON, i.e. a voltage is output. This is the factory setting. The
cooling fan control delay time can be set in parameter L8-11. After a Stop Command the Inverter waits for
this time before switching OFF the cooling fan. The factory setting is 60 sec.

1: The fan is ON whenever the Inverter power supply is switched ON.

HCooling Fan Control Delay Time

If operating for more than 60 sec, set the value according to the operation time.



Inverter Protection

@ Setting the Ambient Temperature

B Related Parameters

Param- Change | Control Methods | MEMO-
br| Doscripton | ar5e | | Spre | | g |l | e
ber tion Vector | Vector ter

Ambient tempera-
L8-12 |ture Sets the ambient temperature. 42 (;0 45°C No A A A 4B8H
Ambient Temp

At high ambient temperatures an output current derating has to be considered. The derating depends on the
ambient temperature. The derating curve is shown in Fig 5.20. To ensure a safe Inverter protection at high
ambient temperatures, always set parameter L8-12 to the actual ambient temperature.

100
80 S~
Output current g
in % of the
ted t
rated curren 40
20
0
0 10 20 30 40 50 60 5

Temperature (°C)

Fig 5.20 Ambient Temperature Derating Curve

5-53



——

Input Terminal Functions

The multi-function contact input terminals can be set for several functions using the H1-01 to H1-05
parameters (terminal S3 to S7 function selection). These functions are described in the following section.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter Lot Setting | Factory | during Open- | Closed- BUS
Num- Name Descrlptlon Range | Setting | Opera- | \/f loop loop Regis-

bor tion Vector | Vector ter

Terminal S3 func-
H1-01 |tion selection Multi-function input 1 24 No Al A A 400H
Terminal S3 Sel

Terminal S4 func-
H1-02 |tion selection Multi-function input 2 14 No A A A 401H
Terminal S4 Sel

Terminal S5 func-
H1-03 |tion selection Multi-function input 3 0to88| 3 No Al A A 402H
Terminal S5 Sel

Terminal S6 func-
H1-04 |tion selection Multi-function input 4 4 No Al A A 403H
Terminal S6 Sel

Terminal S7 func-
H1-05 |tion selection Multi-function input 5 6 No A A A 404H
Terminal S7 Sel

@ Blocking Inverter Outputs (Hardware Baseblock)

Set 8 or 9 (Baseblock command NO/NC) in one of the constants H1-01 to H1-05 (multi-function contact input
terminal S3 to S7 function selection) to perform baseblock commands using the terminal's ON/OFF operation,
and prohibit Inverter output using the baseblock commands.

Clear the baseblock command to restart the operating using speed search from frequency references from the
previous baseblock command input.

€ Stopping the Inverter on External Device Errors (External Error Function)

The external error function activates the error contact output and stops the Inverter operation. Using this func-
tion the Inverter operation can be stopped on peripheral devices break down or other errors. The Digital Oper-
ator will display EFx (External error [input terminal Sx]). The x in EFx shows the number of the terminal at
which the external error signal is input. For example, if an external error signal is input to terminal S3, EF3
will be displayed.

To use the external error function, set one of the values 20 to 2F in one of the parameters H1-01 to H1-05
(multi-function contact input terminal S3 to S7 function selection).

Select the value to be set in H1-01 to H1-05 from a combination of any of the following three conditions.
* Signal input level from peripheral devices
 External error detection method

 Operation after external error detection
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The following table shows the relationship between the external fault conditions and the set value in H1-OO.

Input Level 1 Error Detection Method "2 Operation During Error Detection
VSet Constant Dgtection Decelerate Coast to Emergency Continye
alue | NO Contact | NC Contact ) During Oper- to Stop Operation
Detection ation (Error) Stop (Error) | Stop (Error) (Warning)
20 Yes Yes Yes
21 Yes Yes Yes
22 Yes Yes Yes
23 Yes Yes Yes
24 Yes Yes Yes
25 Yes Yes Yes
26 Yes Yes Yes
27 Yes Yes Yes
28 Yes Yes Yes
29 Yes Yes Yes
2A Yes Yes Yes
2B Yes Yes Yes
2C Yes Yes Yes
2D Yes Yes Yes
2E Yes Yes Yes
2F Yes Yes Yes

* 1. Sets the input level at which errors are detected. (NO contact: External error when ON; NC contact: External error when OFF).
* 2. Set the detection method to detect errors using either constant detection or detection during operation.

Constant detection: Detects while power is supplied to the Inverter.

Detection during operation: Detects only during Inverter operation.

@ Using the Timer Function

The multi-function contact input terminals S3 to S7 can be used as timer function input terminals, and
multi-function contact output terminals M1-M2, M3-M4, and M5-M6 can be used as timer function output
terminals. By setting the delay time, you can prevent chattering of the sensors and switches.

* Set one of the parameters H1-01 to H1-05 (multi-function contact input terminals S3 to S7) to 18 (Timer
function input).

» Set H2-01 to H2-03 (multi-function contact output terminals M1-M2, M3-M4, and M5-M6 function selec-
tion) to 12 (Timer function output).

B Related Parameters

Param- Change | Control Methods | MEMO-
eter g Setting | Factory | during Open- |Closed-| BUS
Num- Name Description Range | Setting | Opera- | vyt | loop loop | Regis-
ber tion Vector | Vector ter

Timer function Sets the timer function output
ON-delay time ON-delay time (dead band) for the
b4-01 tm‘ler function input, in 1-second 0.0 to 00's No A A A 1A3H
units. 300.0

Delay-ON Timer | gapled when a timer function is set

in H1-0O0O or H2-O101.

Timer function Sets the timer function output
OFF-delay time OFF-delay time (dead band) for the
ba-02 tm.1er function input, in 1-second 0.0 to 00s No A A A | A4H
units. 300.0

Delay-OFF Timer | gpapled when a timer function is set

in H1-0O0O or H2-O10.
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B Multi-function Contact Inputs (H1-01 to H1-05)

Control Methods

Set Function Open- | Closed-
Value \ii loop loop
Vector Vector
18 | Timer function input Yes Yes Yes

B Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods

stt Function Open- | Closed-
alue V/f loop loop
Vector Vector
12 | Timer function output Yes Yes Yes

mSetting Example

When the timer function input ON time is longer than the value set in b4-01, the timer output function is
turned ON. When the timer function input OFF time is longer than the value set in b4-02, the timer output
function is turned OFF. An example of timer function operation is given in the following diagram.

Timer function input |

ON

OO0 1111

Timer function output |

ON

ON

b4-01

b4-02

b4-01

Fig 5.21 Timer Function Operation Example

b4-02
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€ Magnetic Contactor Answer Back Detection

The magnetic contactors can be observed using the magnetic contactor answer back function. Therefore an
auxiliary contact of the magnetic contactors must be connected to a contact input which is set to for this func-
tion (H1-OO=86). If answer back signal comes from the magnetic contactor, the Inverter detects a SE1 fault
(see below).

B Multi-function Contact Inputs (H1-01 to H1-05)

Control Methods
Set Function Open- | Closed-
Value VIf loop loop
Vector Vector
86 | Magnetic contactor answer back signal Yes Yes Yes

SE1 fault (SE1: Sequence Error 1)
There are 3 possibilities of fault condition
Case 1: Magnetic contactor of output Inverter closes before magnetic contactor close command is input.
Case 2: Magnetic contactor cannot be closed within the magnetic contactor close delay time.

Case 3: Magnetic contactor opens while Inverter running.
Magnetic Contactor Faults

DC injection/
Run delay zero-servo
Speed ]

Up/Down ]

Speed selection ]

Inverter enable(D/1) J

Magnetic contactor control(D/O) ]

Magnetic contactor comformation [ 1 Case 1
Magnetic contactor comformation [ S ] Case 2
Magnetic contactor comformation [ S ] Case 3
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Output Terminal Functions

The multi-function contact outputs can be set for several functions using the H2-01 to H2-03 parameters
(terminal M1 to M6 function selection). These functions are described in the following section.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter Lot Setting | Factory | during ) —| BUS
Nam Description ) Open- | Closed )

Num- ame esc ptO Range | Setting Opera- Vi loop loop Regis-
ber tion Vector | Vector ter

Terminal M1-M2

function selection i ;
H2-01 Multi-function contact 0t043| 40 | No | A | A A | 40BH
Term output 1

M1-M2 Sel
Terminal M3-M4

function selection i ;
H2-02 Multi-function contact 0t043| 41 No | A | A A | 4ocH
Term output 2

M3-M4 Sel
Terminal M5-M6

function selection i i
H2-03 Multi-function contact 0to 43 6 No A A A 40DH
Term output 3

MS5-M6 Sel

EDuring Run (Setting: 0) and During Run 2 (Setting: 37)

During Run (Setting: 0)

OFF |The Run Command is OFF and there is not output voltage.

ON | The Run Command is ON or a voltage is being output.

During Run 2 (Setting: 37)

OFF | The Inverter is not outputting a frequency. (Baseblock, DC injection braking or stopped)

ON |The Inverter is outputting a frequency.

These outputs can be used to indicate the Inverter’s operating status.

Run Command OFF [ ON
Baseblock command OFF ON
Output frequency
|
During run 1 output OFF ON |
During run 2 output OFF ON |

Fig 5.22 Timing Chart for “During RUN” Output
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BZero-Speed (Setting: 1)

Output frequency Zero-speed level (b2-01)
Zero-speed output OFF ON

Fig 5.23 Timing Chart for Zero-speed

OFF | The output frequency is higher than the zero-speed level (b2-01).

ON | The output frequency is lower than the zero-speed level (b2-01).

Hinverter Operation Ready (Setting: 6)

If a multi-function contact output is programmed for this function, the output will be switched ON when the
initialization of the Inverter at startup has finished without any faults.

EDuring DC Bus Undervoltage (UV) Detection (Setting: 7)

If a multi-function contact output is programmed for this function, the output is switched ON as long as a DC
bus undervoltage is detected.

EDuring Baseblock (Setting: 8)

If a multi-function contact output is programmed for this function, the output is switched ON as long as the 5
Inverter output is base blocked.

BFrequency Reference Source Selection (Setting: 9)

If a multi-function contact output is programmed for this function, the output is ON when the Digital Operator
is selected as frequency reference source. If any other frequency reference is selected the output is switched
OFF.

BRun Command Source Selection Status (Setting: A)

If a multi-function contact output is programmed for this function, the output is switched ON when the Digital
Operator is selected as Run Command source. If any other Run Command source is selected output is
switched OFF.

EFault (Setting: E)

If a multi-function contact output is programmed for this function, the output is switched ON when any fault
different from CPF00 and CPFO1 occurs. The output is also not switched at minor faults. (Refer to Fault
Detection on page 6-2 for a fault list.)

EMinor Fault (Setting: 10)

If a multi-function contact output is programmed for this function, the output is switched ON when a minor
fault occurs (refer to Alarm Detection on page 6-9 for an alarm list).
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EFault Reset Command Active (Setting: 11)

If a multi-function contact output is set for this function, the output is switched ON when a fault reset com-
mand is input.

EDuring Reverse Run (Setting: 1A)

If a multi-function contact output is programmed for this function, the output is switched ON whenever a Run
Command in reverse direction is active. The contact will also be ON during DC injection braking or
baseblock. It will not work when a Forward Run Command is input.

EDuring Baseblock 2 (Setting: 1B)

If a multi-function contact output is programmed for this function, the output is switched OFF as long as a
baseblock command is input at terminal BB.

EDuring Regenerative Operation (Setting: 1D)

If a multi-function contact output is programmed for this function, the output is switched ON when the motor
is in the regenerative state, i.e. when energy is feedback to the Inverter.

B Speed Detection at Deceleration (Door Zone) (Setting:42)

This output can be used to detect the car is in the door zone. The detection is speed dependent.

V/f control and Open-loop Vector control Closed-loop Vector control
OFF The output frequency is lower than S1-27 during The motor speed is lower than S1-27 during deceler-
deceleration ation
ON The output frequency is higher than S1-27 during The motor speed is higher than S1-27 during deceler-

deceleration ation

If the Up/Down command is released, this output is switched OFF.

ENot Zero-Speed (Setting:43)

This function can be used for indicating the reverse condition of zero-speed status.

OFF The output frequency is lower than the zero-speed level (b2-01).

ON The output frequency is higher than the zero-speed level (b2-01).




Motor and V/f Pattern Setup

This section explains motor parameters and how to set V/f patterns.

@ Setting Motor Parameters

In vector control method, the motor parameters are set automatically during autotuning. If autotuning does

not complete normally, set them manually. Refer to Autotuning Mode on the page 3-13.

BRelated Parameters
Param- Change | Control Methods M:S/ISO
eter i Setting | Factory | during Open- | Closed-
Num- Name Description Range | Setting Opera- VI | loop loop Regis-
ber tion Vector | Vector ter
Sets the motor rated current.
Motor rated current . .
This set value will become the refer- 17510 | 14.00
E2-01 ence Valiue. for motor protection and 35.00 A No Q Q Q 30EH
torque limits. 1 .
Motor Rated FLA | This parameter is an input data for
autotuning.
. Sets the motor rated slip.
Motor rated slip . .
This set value will become the refer- 0.00 1o |2.73 Hz
E2-02 ence value for the slip compensation. 2 0.00 ' 9 No Q Q Q 30FH
Motor Rated Slip This parameter is automatically set '
during autotuning.
l\gzttor no-load cur- Sets the motor no-load current. 0.00 to 450 A
E2-03 This parameter is automatically set 13.99 e ) No Q Q Q 310H
No-Load Current | during autotuning. *3
Number of motor | Sets the number of motor poles.
E2-04 |poles This value is an input data for 2t0 48 | 4 poles No No No Q 311H
Number of Poles ~ |autotuning.
i\(/elsoits(;;rilcrle-to-hne tSaf;tZ ethe motor phase-to-phase resis- 0,000 | 0771
£2-05 - This parameter is automatically set to ? No Q Q Q 312H
Term Resistance during autotuning. 65.000 2
Motor leak induc- | Sets the voltage drop due to motor
tance leakage inductance as a percentage of o
E2-06 the motor rated voltage. 048 :)O 19;62 & No No A A 313H
Leak Inductance Thi§ parameter. is automatically set ’
during autotuning.
Motor iron satura- | Sets the motor iron saturation coeffi-
. . . o .
E2-07 tion coefficient 1 01e.nt at 50 % of'magnetlc Vﬂuxi 0.00 to 0.50 No No A A 3141
- This parameter is automatically set 0.50
Saturation Compl during autotuning.
Motor iron satura- | Sets the motor iron saturation coefti-
. . . o .
£2-08 tion coefficient 2 clept at 75 % of.magnetlc ﬂux. 0.00 to 0.75 No No A A 315H
- This parameter is automatically set 0.75
Saturation Comp2 | qyring autotuning.
Motor mechanical |Sets the motor mechanical losses as a
losses percentage of motor rated output.
Usually changing this setting is not
necessary. 0.0 to
E2-09 Adjust the value when the torque loss 1 00 0.0 % No No A A 316H
Mechanical Loss |1 large due e.g. to heavy friction in '
the machine.
The set mechanical loss will be com-
pensated.

Motor and V/f Pattern Setup .
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Param- Change | Control Methods | MEMO-
eter - Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop Regis-
ber tion Vector | Vector ter

Motor iron loss for
torque compensa- . 0Oto | 112 W
E2-10 | 40n Sets motor iron losses. 65535 ) No A No No 317H
Tcomp Iron Loss
Motor rated output |Sets the rated output power of the
power motor. 0.00to | 3.70
E2-11 This parameter is an input data for 650.00 *2 No Q Q Q 318H
Mtr Rated Power autotuning.
Motor iron satura- | Sets the motor iron saturation coeffi-
. . . o .
212 tion coefficient 3 mept at 130 % qf magnetl(‘: flux. 1.30to 130 No No A A 328H
- This parameter is automatically set 1.60
Saturation Comp 3 | qyring autotuning.

* 1. The setting range is 10 % to 200 % of the Inverter's rated output current. The value for a 200 V Class Inverter of 3.7 kW is given.
* 2. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.
* 3. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

B Manual Setting of the Motor Parameters

Motor Rated Current Setting (E2-01)

Set E2-01 to the rated current value on the motor nameplate.

Motor Rated Slip Setting (E2-02)

Set E2-02 to the motor rated slip calculated from the number of rated rotations on the motor nameplate.

Motor rated slip = Motor rated frequency ( Hz) —

Rated speed (min™') x No. of motor poles

Motor No-Load Current Setting (E2-03)

Set E2-03 to the motor no-load current at the rated voltage and rated frequency. Normally, the motor no-load

120

current is not written on the motor nameplate. Consult the motor manufacturer.

Factory setting is the no-load current value for a standard Yaskawa 4-pole motor.

Number of Motor Poles Setting (E2-04)

E2-04 is displayed only when closed-loop vector control method is selected. Set the number of motor poles as

written on the motor nameplate.

Motor Line-to-Line Resistance Setting (E2-05)

E2-05 is set automatically when performing motor line-to-line resistance autotuning. When you cannot per-
form tuning, consult the motor manufacturer for the line-to-line resistance value. Calculate the resistance from
the line-to-line resistance value in the motor test report using the following formula, and then make the setting

accordingly.
» E-type insulation: [Line-to line resistance (€2) at 75°C of test report] x 0.92 (€2)

* B-type insulation: [Line-to line resistance (€2) at 75°C of test repor]t x 0.92 ()

 F-type insulation: [Line-to line resistance (€2) at 115°C of test report] x 0.87 (L)
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Motor Leak Inductance Setting (E2-06)

Set the amount of voltage drop due to motor leakage inductance in E2-06 as percentage of the motor rated
voltage. Make this setting when using high-speed motors because the standard value will be too low. (Nor-
mally, high speed motors have a low inductance compared to standard motors.) If the inductance is not written
on the motor nameplate, consult the motor manufacturer.

Motor Iron Saturation Coefficients 1 and 2 Settings (E2-07, E2-08)

E2-07 and E2-08 are set automatically during rotational autotuning.

Motor Iron Loss for Torque Compensation Setting (E2-10)

E2-10 is displayed only in V/f control method and can be set to increase the torque compensation accuracy.
The motor iron loss has to be set in kW.

Motor Mechanical Loss

When using closed vector control, adjust mechanical loss in the following cases. (There is normally no reason
to make this adjustment.) The mechanical loss setting is used to compensate the torque.

* There is excessive torque loss from the motor bearings.

 There is excessive torque loss from a fan, pump, etc.
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@ Setting the V/f Pattern

Using the E1-000 parameters the Inverter input voltage and the V/f pattern can be set as needed. It is not rec-

ommended to change the settings when the motor is used in open-loop or closed-loop vector control method.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | v/ | loop loop | Regis-
ber tion Vector | Vector ter
IPPUt voltage set- | Sets the Inverter input voltage. 155 to 200V
E1-01 |ting This setting is used as a reference 255 x] No Q Q Q 300H
Input Voltage value for protection functions. *1
V/f pattern selec- 0 to E: Select from the 15 preset
tion patterns.
F: Custom user-set patterns
E1-03 (Applicable for settings E1-04 to | 0 to FF F No A No No 302H
V/F Selection E1-10.)
FF: Custom user-set patterns
No internal voltage limit
Max. output
frequency 0.0 to
E1-04 (FMAX) 120.0 60.0 Hz| No Q Q Q 303H
Max Frequency
Max. output 0.0to | 200.0
E1-05 |Voltage (VMAX) Output Voltage (V) 2550 |V No Q| Q Q 304H
VMAX ] ]
Max Voltage (E1-05)
((BAsE)
Base frequency E1-13)
E1-06 |(FA) ?'zootg 600Hzl No | Q | @ | Q | 30sH
Base Frequency (EY—%S) ’
Mid. output (gﬁ”%) -
E1-07 |frequency (FB) A r e e | 00 | 30HZ A A | No | 306H
- (E1-09) (E107)  (E1-08)(E1-04) 120.0 *2
Mid Frequency A Frequency (Hz)
Mid. output To set V/f characteristics in a straight
frequency voltage |line, set the same values for E1-07 0.0to 110V
E1-08 (VB) and E1-09. In this case, the setting for 25*51'0 *] %) No Q Q No 307H
Mid Voltage A E1-08 will be disregarded.
. Always ensure that the four frequen-
Min. output cies are set in the following manner: 0010 | 0.5 Hz
E1-09 |frequency (FMIN) |E1.04 (FMAX) > E1-06 (FA) > oo | ¥ No Q| Q A 308H
Min Frequency E1-07 (FB) = E1-09 (FMIN) ‘
Min. output
frequency voltage 00t | 54y
Min Voltage
Base voltage N | i 0.0 to
E1-13 |(VBASE) Sets the output voltage of the base 2550 0.0V No A A A 30CH
frequency (E1-06). N *3
Base Voltage 1

* 1. This value is set according to 02-09. Values for a 200 V Class Inverter when 02-09=0 (Asia) are given. Values for a 400 V Class Inverter are dou-

ble.

* 2. The factory setting will change when the control method is changed. Open-loop vector control factory settings are given.

* 3. El1-13 is set to the same value as E1-05 by autotuning.
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EmSetting Inverter Input Voltage (E1-01)

Set the Inverter input voltage correctly in E1-01 so that it matches the power supply voltage. This setting is
used as a reference value for protection functions.

HSetting the V/f Pattern

If E1-03 is set to F (Custom user-set patterns) can be set individually using the parameters E1-04 to E1-10.

See Fig 5.24 for details.
Output voltage (V)

E1-05
(VMAX)

E1-13
(VBASE)

E1-08
(VvB)
E1-10
(VMIN)
- - - - Frequency (Hz)
E1-09 E1-07 E1-06 E1-04
(FMIN) (FB) (FA) (FMAX)

Fig 5.24 V/f pattern setting

Q To set the V/f characteristics linear, set E1-07 and E1-09 to the same value. In this case, E1-08 will be ignored.
INFO

HSetting Precautions
When setting a custom user-set V/f pattern, beware of the following points:

* When changing control method, parameters E1-07 to E1-10 will change to the factory settings for that
control method.

* Be sure to set the four frequencies as follows:
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)

5-65



——

5-66

Digital Operator Functions

This section explains the Digital Operator functions.

@ Setting Digital Operator Functions

You can set Digital Operator-related parameters such as selecting the Digital Operator display, multi-function

selections, and copy functions.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter 4 Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting Opera- VIf | loop loop Regis-
ber tion Vector | Vector ter

Monitor selection | Set the number of the 4rd. monitor
0l-01 - item to be displayed in the Drive 41099 6 Yes A A A 500H
User Monitor Sel | yjode. (u1-00)
Monitor selection | Sets the monitor item to be displayed
after power up when the power is turned on.
01-02 1: Frequency reference ltod | 1 Yes | A | A A | soin
. 2: Output frequency
Power-On Monitor | 3. Output current
4: The monitor item set for 01-01
Frequency units of |Sets the units that will be set and dis-
reference setting played for the frequency reference
and monitor and frequency monitor.
0:  0.01 Hz units
1:  0.01 % units (Maximum output
frequency is 100 %)
2 to 39: min™! units (Set the motor
poles.)
40 to 39999: User desired display
Set the desired values for 0to
0l1-03 setting and display for the max. 39999 0 No A A A 502H
Display output frequency.
Scaling HEINEN
Sets the value that is
to be displayed at
100 % excluding the
decimal point.
Sets the number of
decimal places.
Example: When the max. output fre-
quency value is 200.0, set 12000
Setting unit for fre- . .
Set the setting unit for frequency ref-
quency parameters
lated to V/f char- erence-related parameters.
01-04 |related to V/i char 0- Hz Oorl 0 No No | No A 503H
acteristics ’
- - 1:  min™!
Display Units
LCD Display con- |Sets the contrast on the optional LCD
trast operator
adjustment (JVOP-160).
01-05 ; light 0to5 | 3 Yes | A| A | A | 504H
LCD Contrast 3: normal
4:
S: dark




Digital Operator Functions

Param- Change | Control Methods | MEMO-
eter . Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop Regis-
ber tion Vector | Vector ter

STOP key during |Enables/Disables the Stop key in the
control circuit ter- | run mode.
minal operation 0: Disabled (When the Run Com-
02-02 manq is issued from an external 0orl 0 No A A A 506H
terminal, the Stop key is
Oper STOP Key disabled.)
1: Enabled (Effective even during
run.)
L Clears or stores user initial values.
Parameter initial 0: Stores/not set
value 1: Begins storing (Records the set
parameters as user initial values.)
02-03 2: All clear (Clears all recorded user | 0 to 2 0 No A A A 507H
initial values)
When the set parameters are recorded
User Defaults as user initial values, 1110 will be set
in A1-03.
kVA selection Do not set unless after replacing the
02-04 control board. (Refer to page 5-69 for | 0to FF | 4 * No A A A 508H
Inverter Model# e setting values).
P ; When the frequency reference is set
requency reter- on the Digital Operator frequency ref-
ence setting method .
. erence monitor, sets whether the
selection E -
nter key is necessary or not.
02-05 0: Enter key needed Oorl 0 No A A A 509H
1: Enter key not needed
Operator M.O.P. When set to 1, the Inverter accepts the
frequency reference without Enter
key operation.
Operation selection | Sets the operation when the Digital
when digital opera- | Operator is disconnected.
tor is disconnected | 0: Disabled (Operation continues
even if the Digital Operator is
02-06 disconnected.) Oorl 0 No A A A S0AH
Oper 1: Enabled (OPR is detected at Digi-
Detection tal Operator disconnection.
Inverter output is switched off,
and the fault contact is operated.)
Cumulative opera- |Sets the cumulative operation time in
tion time setting hour units. 0 to
02-07 - Operation time is calculated from the | 65535 0 hr No A A A S0BH
Elapsed Time Set | 4q¢ value.
Cumulative opera-
tion time selection 0: Accumulated Inverter power on
02-08 time. Oorl 0 No A A A 50CH
Elapsed Time Run 1: Accumulated Inverter run time.
Initialize Mode 0: Asia
02-09 1: America 0to2 0 No A A A 50DH
Init Mode Sel 2: Europe
Fan operation time |Sets the initial value of the fan opera-
setting tion time. 0 to
02-10 - The operation time is accumulated 65535 0hr No A A A SOEH
Fan ON Time Set starting from this set value.
Fault trace initialize| 0: Disabled (U2 and U3 constants
are on hold.)
02-12 FLT Trace Init 1: Enabled (Initializes U2 and U3 Oorl 0 No A A A S10H
parameters)
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Param- Change | Control Methods | MEMO-
eter - Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop Regis-
ber tion Vector | Vector ter

Operation counter | 0: Disabled (Operation counters are
initiali hold.
02-15 |MHATZe onhold) . Oorl | © No | A| A A | s13H
. 1: Enabled (Initializes operation
Initialize Sel counters to 0)

* The factory setting depends on the Inverer capacity. The value for a 200 V Class Inverter of 3.7 kW is given.

EMonitor Selection (01-01)

Using parameter 01-01 the third monitor item that is displayed in drive mode can be selected.

EMonitor Display when the Power Supply is Turned ON (01-02)

Using parameter 01-02 the monitor item (U1-000) that is to be displayed on the Digital Operator when the
power supply is turned ON can be selected. For monitors that can be displayed, refer to U1-0O0 in Chapter 4
Parameters.

B Changing Frequency Reference and Display Units (01-03)

Set the Digital Operator frequency reference and display units using parameter 01-03. The setting in 01-03
will affect the display units of the following monitor items:

» U1-01 (Frequency Reference)

U1-02 (Output Frequency)

» U1-05 (Motor Speed)

U1-20 (Output Frequency after Soft Start)

d1-01 to d1-17 (Frequency references)

B Changing the Units for Frequency Parameters Related to V/f settings (01-04)

Using parameter 01-04 the unit for frequency parameters related to the V/f setting can be changed. If 01-04 is
set to 0 it will be Hz. If 01-04 is set to 1 it will be min”!.

EChanging the Display Contrast (01-05)

Using 01-05 the contrast of the LCD display on the Digital Operator can be raised or lowered. Lowering the
01-05 value will decrease the contrast and vice versa.

EDisabling the STOP Key (02-02)

This parameter is used to set whether the STOP key on the Digital Operator is active during remote control
(b1-02 # 0) or not.

If 02-02 is set to 1, a Stop Command from the Digital Operator STOP key will be accepted. If 02-02 is set to
0 it will be disregarded.

Hinitializing Changed Parameter Values (02-03)

The current Inverter parameter setting values can be saved as user-set parameter initial values. To save current
Inverter parameter setting values, set 02-03 to 1.

To initialize the Inverter parameters using the user-set initial values in memory, set parameter A1-03 to 1110.
To clear the user-set initial values in memory, set 02-03 to 2.
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Digital Operator Functions .

B Changing the Inverter Capacity Setting (02-04)

The Inverter capacity setting can be set using parameter 02-04. Refer to page 4-62, Factory Settings that
Change with the Inverter Capacity (02-04) to see parameters that depend on this setting.

mSetting the Frequency Reference using the Up and Down Keys without Using the
Enter Key (02-05)

This function is active when frequency references are input from the Digital Operator. When 02-05 is set to 1,
the frequency reference can be incremented or decremented using the Up and Down keys without using the
Enter key.

HOperation Selection when the Digital Operator is Disconnected (02-06)

This function selects the Inverter operation after the Digital Operator is disconnected when a Run Command is
active.

If 02-06 is set to 0 the operation is continued.
If 02-06 is set to 1 the output is switched off and the motor coasts to stop. The fault contact is operated. When
the operator is reconnected an OPR (Operator disconnected) is shown.

ECumulative Operation Time (02-07 and 02-08)
The Inverter has a function that counts the operation time of the Inverter cumulatively.

Using parameter 02-07 the cumulative operation time can be changed, e.g. after a replacement of the control
board. If parameter 02-08 is set to 0 the Inverter counts the time whenever the power supply is switched ON.
If 02-08 is set to 1 the time when a Run Command is active is counted only. The factory setting is 0. 5

B Cooling Fan Operation Time (02-10)
This function counts the operating time of the Inverter mounted fan cumulatively.

Using parameter 02-10 the counter can be reset, e.g. when the fan was replaced.

EFault Trace Initialize (02-12)

This function can be used to initialize the fault trace by setting parameter 02-12 to 1.

HOperation counter Initialize (02-15)

Using this parameter the lift operation counter monitor (U1-55) can be initialized.
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€ Copying Parameters (JVOP-160 only)

The Digital Operator can perform the following three functions using a built-in EEPROM (non-volatile mem-
ory).

* Store Inverter parameter set values in the Digital Operator by setting 03-01 to 1 (READ)

» Write parameter set values stored in the Digital Operator to the Inverter by setting 03-01 to 2 (COPY)

» Compare parameter set values stored in the Digital Operator with Inverter parameters settings by setting
03-01 to 3 (VERIFY)

The data saved in the Digital Operator can be protected from overwriting by setting parameter 03-02 to 0. In

the case a READ command can not be executed. If it is nevertheless still done, “PrE” will be displayed at the
operator.

ERelated Parameters

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- |Closed-| BUS
Num- Name Description Range | Setting Opera- VIf | loop loop | Regis-
ber tion Vector | Vector ter

Copy function 0: Normal operation
03-01 selection 1: READ (Inverter to Operator) 0103 0 No A A A SIS
- 2: COPY (Operator to Inverter)
Copy Function Sel | 3. verify (compare)
Read permission hibited
03-02 [selection 0: READ prohibite Oorl | 0 No | A| A | A | sieH

1: READ permitted
Read Allowable




Digital Operator Functions

EStoring Inverter set values in the Digital Operator (READ)

To store Inverter set values in the Digital Operator use the following method.
Table 5.1 READ Function Procedure

Step

No Explanation Digital Operator Display

“ADV-
** Main Menu

*k

1 | Press the Menu Key and select advanced programming mode. :
Programming

-ADV-
Initialization
2 | Press the DATA/ENTERKey. | [T - ' 18 00:1 """""

Select Language

-ADV-
3 Press the Increment and Decrement Key until parameter 03-01 is displayed (Copy Function | |_____ COPY Function |
Selection). -01=0

Copy Funtion Sel

-ADV-
Copy Function Sel
4 | Press the DATA/ENTER Key and select the constants setting display. | [T o 3_0 1_ """"""

COPY SELECT

-ADV-
Copy Function Sel

5 | Change the set value to 1 using the Increment Key. 03-01= 0

INV —OP READ 5

-ADV-
READ

INV — OP READING

6 | Set the changed data using the DATA/ENTER Key. The READ function will start.

-ADV-
READ

7 | If the READ function ends normally, “End” is displayed on the Digital Operator. READ COMPLETE

-ADV-
Copy Function Sel

8 | The display returns to 03-01 when a key is pressed. 03 - _0 0

COPY SELECT

If an error is displayed, press any key to cancel the error display and return to the 03-01 display. Refer to
page 6-16, Digital Operator Copy Function Faults for corrective actions.
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Table 5.2 COPY Function Procedure

EWriting Parameter Set Values Stored in the Digital Operator to the Inverter (COPY)

To write parameter set values stored in the Digital Operator to the Inverter, use the following method.

Step
No.

Explanation

Digital Operator Display

Press the MENU Key and select advanced programming mode.

-ADV-
** Main Menu

*k

Programming

Press the DATA/ENTER Key.

-ADV-
Initialization

Xl - 00 =1

Select Language

Press the Increment and Decrement Key until parameter 03-01 is displayed (Copy Function
Selection).

-ADV-
COPY Function

Copy Funtion Sel

Press the DATA/ENTER Key and select the constants setting display.

“ADV-
Copy Function Sel

03-01= [ -
COPY SELECT

Change the set value to 2 using the Increment Key.

“ADV-
Copy Function Sel

0301=-H o
OP—INV WRITE

Set the changed data using the DATA/ENTER Key. The COPY function will start.

-ADV-
COPY

OP —INV COPYING

If the COPY function ends normally, “End” is displayed on the Digital Operator.

-ADV-
COPY

COPY COMPLETE

The display returns to 03-01 when a key is pressed.

-ADV-
Copy Function Sel

COPY SELECT

If an error is displayed, press any key to cancel the error display and return to the 03-01 display. Refer to page
6-16, Digital Operator Copy Function Faults for corrective actions.




Digital Operator Functions

B Comparing Inverter Parameters and Digital Operator Parameter Set Values (VERIFY)

To compare Inverter parameters and Digital Operator parameter set values, use the following method.

Table 5.3 VERIFY Function Procedure

Step
No.

Explanation Digital Operator Display

“ADV-
** Main Menu

*k

Press the MENU Key and select advanced programming mode. :
Programming

-ADV-
Initialization
Press the DATA/ENTER Key. | -_. 0 O = 1 .......

Select Language

-ADV-
Press the Increment and Decrement Key until parameter 03-01 is displayed (Copy Function COPY Function

Selection). -01=0
Copy Funtion Sel

-ADV-
Copy Function Sel
Press the DATA/ENTER Key and select the function setting display. 03-01= i‘] o

COPY SELECT

-ADV-
Copy Funtion Sel
Change the set value to 3 using the Increment Key. 03-01= “0*

OP ——INV VERIFY

-ADV-
VERIFY

Set the ch: d data using the DATA/ENTER Key. The VERIFY functi ill start.
et the changed data using the ey. The nction will sta DATA VERIFYING

-ADV-
VERIFY

If the VERIFY function ends normally, “End” is displayed on the Digital Operator. VERIFY COMPLETE

-ADV-
Copy Function Sel

The display returns to 03-01 when a key is pressed. 03 -
COPY SELECT

If an error is displayed, press any key to cancel the error display and return to the 03-01 display. Refer to
page 6-16, Digital Operator Copy Function Faults for corrective actions.

HApplication Precautions

Operator data.

§ When using the copy function, check that the following settings are the same between the Inverter data and the Digital

* Inverter product and type

INFO + Software number

* Inverter capacity and voltage class
+ Control method




@ Prohibiting Overwriting of Parameters

If A1-01 is set to 0, all parameters except A1-01 and A1-04 are write protected, Ul-O00, U2-0O00 and
U3-00 will be displayed. If A1-01 is set to 1, only the parameters A1-01, A1-04 and A2-000 can be read or
written, U1-00, U2-00 and U3-0O0 will be displayed. All other parameters will not be displayed.

B Related Parameters

Param- Change | Control Methods | MEMO-
eter P Setting | Factory | during y -| BUS
Nam Description ! Open- | Closed ;

Num- ame esc ptO Range | Setting Opera- VIf loop loop Regis-
ber tion Vector | Vector ter

Used to set the parameter access level
Parameter access | (set/read.)
level 0: Monitoring only (Monitoring
drive mode and setting A1-01 and
Al1-04)
: Used to select parameters (Only
A1-01 parameters set in A2-01 to A2-32 | 0to2 2 Yes Q Q Q 101H
can be read and set.)
2: Advanced
(Parameters can be read and set in
both, quick programming mode
(Q) and advanced programming
mode (A).)

—_—

Access Level

@ Setting a Password

When a password is set in A1-05 and if the set values in A1-04 and A1-05 do not match, only the settings of
parameters A1-01 to A1-03, or A2-01 to A2-32 cannot be modified.

The setting of all parameters except A1-00 can be prohibited using the password function in combination with
setting parameter A1-01 to 0 (Monitor only).

B Related Parameters

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- | Closed- BUS
Num- Name DeSCI’IptIOﬂ Range | Setting Opera- VIF loop loop Regis-
ber tion Vector | Vector ter

Used to set the parameter access level

Parameter access | (set/read.)

level 0: Monitoring only (Monitoring
drive mode and setting A1-01 and
A1-04.)

1: Used to select parameters (Only

Al1-01 parameters set in A2-01 to A2-32 | 0to2 2 Yes Q Q Q 101H
can be read and set.)

2: Advanced
(Parameters can be read and set in
both, quick programming mode
(Q) and advanced programming
mode (A).)

Access Level




Digital Operator Functions

Param- Change | Control Methods | MEMO-
eter - Setting | Factory | during Open- | Closed- BUS
Ntl)Jm- Name Description Range | Setting Otpera- Vif | loop loop Regis-

er ion

Vector | Vector ter

Password input when a password has
Password been set in A1-05.

This function write-protects some
parameters of the initialize mode. 0to
Al1-04 If the password is changed, A1-01 to 9999 0 No A A A 104H
A1-03 and A2-01 to A2-32 parame-

Enter Password ters can no longer be changed. (Pro-
gramming mode parameters can be
changed.)

. Used to set a four digit number as the
Password setting

password.
Usually this parameter is not dis- 0to
A1-05 played. When the Password (A1-04) 9999 0 No A A A 105H

Select Password is displayed, hold down the RESET
key and press the Menu key. The
password will be displayed.

HSetting a Password

The password can be set in parameter A1-05. Normally A1-05 is not displayed. To display and modify A1-05
the MENU and Reset Key must be pressed together in the A1-04 display.

@ Displaying User-set Parameters Only

The A2 parameters (user-set parameters) and A1-01 (parameter access level) can be used to establish a param- 5
eter set that contains only the most important parameters.

Set the number of the parameter to refer in A2-01 to A2-32, and then set A1-01 to 1. Using the advanced pro-
gramming mode A1-01 to A1-03 and the parameters set in A2-01 to A2-32 can be read and modified.

B Related Parameters

Param- Change | Control Methods Mslll/lso-
eter g Setting | Factory | during Open- | Closed-
Num- Name Descrlptlon Range | Setting Opera- V/f Igop loop Regis-
ber tion Vector | Vector ter
User specified Used to select the function for each of
A2-0] |Pparameters the user specified parameters. Param- | b1-01 106H 1o
to eters are the only accessible parame- to No A A A 125H
A2-32 ters if Parameter Access Level is set | S3-01

User Param 1 to 32 | o parameters (A1-01=1)
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PG Interface

To get a more precise speed control the Inverter has PG interface to connect a pulse generator.

ERelated Parameters

Param-
eter
Num-
ber

Name

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Closed-
loop
Vector

Open-
loop
Vector

\Zi

MEMO-
BUS
Regis-
ter

PG constant
F1-01

PG Pulses/Rev

Sets the number of PG pulses per rev-
olution

0to
60000

600

*

No

No Q

380H

Operation selection
at PG open circuit
(PGO)

F1-02

PG Fdbk Loss Sel

Sets the PG disconnection stopping
method.

0: Ramp to stop (Deceleration to
stop using the deceleration time 1,
C1-02.)

1: Coast to stop

2: Fast stop (Emergency stop using
the deceleration time in C1-09.)

3: Continue operation (To protect the
motor or machinery, avoid to use
this setting.)

0to3

381H

Operation selection
at overspeed (OS)

F1-03
PG Overspeed Sel

Sets the stopping method when an
overspeed (OS) fault occurs.

0: Ramp to stop (Deceleration to
stop using the deceleration time 1,
C1-02.)

1: Coast to stop

2: Fast stop (Emergency stop using
the deceleration time in C1-09.)

3: Continue operation (To protect the
motor or machinery, avoid to use
this setting.)

0to3

382H

Operation selection
at deviation

F1-04
PG

Deviation Sel

Sets the stopping method when a
speed deviation (DEV) fault occurs.
0: Ramp to stop (Deceleration to
stop using the deceleration time 1,
C1-02.)
: Coast to stop
2: Fast stop (Emergency stop using
the deceleration time in C1-09.)
3: Continue operation (DEV is
displayed and operation
continued.)

—

0to3

383H

PG rotation

F1-05
PG Rotation Sel

0: Phase A leads with Forward Run
Command. (Phase B leads with
Reverse Run Command.)

1: Phase B leads with Forward Run
Command. (Phase A leads with
Reverse Run Command.)

Oorl

384H

PG division rate
(PG pulse monitor)

F1-06
PG Output Ratio

Sets the division ratio for the PG
speed control board pulse output.
Division ratio = (1+ n) /m

(n=0 or 1 m=1 to 32)

The first digit of the value of F1-06
stands for n, the second and the third
stands for m.

This parameter is effective only when
a PG-B2 is used.

The possible division ratio settings
are: 1/32 <F1-06

<l

1to
132

385H




PG Interface

Param- Change | Control Methods | MEMO-
eter o Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting | Opera- | \/f | loop loop | Regis-
ber tion Vector | Vector ter

Overspeed detec- .
F1.08 |tion level Sets the overspeed detection method. 0to 115 % N N N A -
h Motor speeds that continue to exceed 120 0 ° ° °
PG Overspd Level |the value set in F1-08 (set as a per-
Overspeed detec- | centage of the maximum output fre-
F1-09 |tion delay time quency) for the time set in F1-09 are | 0.0to | o' No | No | No A 3881
- detected as overspeed faults. 2.0
PG Overspd Time
Excessive speed Sets the speed deviation detection
deviation detection |method. .
FI-10 |jevel Any speed deviation above the F1-10 | 00 50 | 10% No No | No A 389H
PG Deviate Level | 5¢t lével (set as a percentage of the
. maximum output frequency) that con-
EXC§S§1VG speeq tinues for the time set in F1-11 is
dev1at1f)n detection | detected as a speed deviation. 0.0 to
F1-11 |delay time The speed deviation is the difference 1 0.0 05s No No | No A 38AH
. . between actual motor speed and the ’
PG Deviate Time
speed reference command.
PG open-circuit Used to set the PG disconnection
detection delay detection time. PGO will be detected | 0.0 to
FI-14 Time if the detection time exceeds the set 10.0 1.0s No No | No A 38DH
PGO Detect Time | time.

* The factory setting is set according to 02-09. The value when 02-09=0 (Asia) is given. The value is 1024 when 02-09 is 1 or 2.

ESetting Number of PG Pulses (F1-01)
Set the number of PG (Pulse Generator/Encoder) pulses in pulses per revolution.

5

mSuit the PG Rotation Direction and Motor Rotation Direction (F1-05) .

Parameter F1-05 suits the PG rotation direction to the motor rotation direction. If the motor is rotating for-
wards, set whether it is A-phase leads or B-phase leads.

Inverter
Motor PG (encoder)
Forward
Command
> >

,/Pulse output

B-phase leads when set value = 1

A-phase J | I | [ |
B-phase S N S I R

A-phase leads when set value = 0

A_phase _l I_, I_l
B-phase | | | |

[
1

Example: Forward rotation of standard motor (PG)

Motor output axis rotates
counter-clockwise during In-

Forward verter Forward Command.
Command Rotation
——> (CCw)
Aphase — L[ L
B-phase [ | [ |

Yaskawa standard PG used is A-phase driven (CCW) when motor rotation is forward.

Generally, the A-phase leads when the rotation direction is counter-clockwise (CCW) seen from the shaft side
(FWD command is input).
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mSetting PG Pulse Monitor Output Dividing Ratio (F1-06)

Set the dividing ratio for the PG pulse monitor output. The set value is expressed as n for the higher place
digit, and m for the two lower place digits. The dividing ratio is calculated as follows:
Dividing ratio = (1 + n)/m (Setting range) n: 0 or 1, m: 1 to 32
F1-06 = o bo

n m
The dividing ratio can be set within the following range: 1/32 < F1-06 < 1. For example, if the dividing ratio is
1/2 (set value 2), half of the number of pulses from the PG are output at the pulse monitor.

EDetecting PG Open Circuit (F1-02 and F1-14)
Parameter F1-02 selects the stopping method when a PG disconnection is detected.

PG open (PGO) is only detected when the Inverter is running at least with a frequency reference higher than 1
% of the maximum output frequency or above the minimum frequency (E1-09) and the PG feedback signal is
missing for the time set in F1-14 or longer.

mDetecting Motor Overspeed (F1-03, F1-08 and F1-09)

An overspeed (OS) is detected when the motor speed continues to exceed the set frequency value in F1-08 for
a time longer than set in F1-09. After detecting an overspeed (OS), the Inverter stops according to the setting
in F1-03.

mDetecting Speed Difference between the Motor and Speed Reference (F1-04, F1-10
and F1-11)

Speed deviation is detected when the speed deviation (i.e., the difference between the speed reference and the
actual motor speed) is too large. Speed deviation (DEV) is detected only after a speed agreement (speed refer-
ence and actual motor speed are within the setting range of L4-02) and if a speed deviation higher than the set
value in F1-10 continues for longer than the time set in F1-11. After a speed deviation is detected, the Inverter
stops according to the setting in F1-04.



Battery Operation .

Battery Operation

Using battery operation the car can be moved to the next floor if the power supply fails. The battery oper-

ation must be enabled by a multi-function contact input (H1-OO = 85).

The battery voltage must be set in parameter L2-11.

ERelated Constants

Param- Change | Control Methods | MEMO-
eter e Setting | Factory | during Open- | Closed-| BUS
Num- Name Description Range | Setting Opera- VI | loop loop | Regis-
ber tion Vector | Vector ter

Battery Voltage 0to 0V
L2-11 Sets the battery voltage. 400 * " No A A A 4CBH
Volt@batterydr
* These are values for a 200 V Class Inverter. The value for a 400 V Class Inverter is the double.
Multi-function Contact Inputs (H1-01 to H1-05)
Open- | Closed-
Setting Function mane VIt loop loop
Vector | Vector
85 Battery operation command Yes Yes Yes

EBattery operation wiring

—r_ e

Soft charge
resistor

®

oy

Contorl power

200V Class (250 to 300 VDC) L |

RCC

Battery operation

setting 85




EBattery sequence

The following timing chart shows the sequence of battery operation.

| Battery voltage

Vpn S UV det level !
-
A Coasting battery voltage x base speed
300 (600 *1) x2
Motor speed T— Brake | *1: 400 V CI
< : ass
using 600V
Fault —l
* C,D magnetic contactor OFF
Approx. 1min
The power source of .
these contactors must *  Battery operation |« >
: . Approx. 5sec | ON |
keep supplying even if
power loss. Battery
operation command E | ON |
* A,B Magnetic
contactor |
0.2 to 0.3sec
* A’ magnetic contactor |
Inverter ready Approx.
1sec |
*..+  exteranal operation signal
No. Description
1 When the bus voltage is below the undervoltage level, the Inverter detects the undervoltage (UV) fault.
2 Turn off the Run Command.
3 C and D magnetic contactors must be turned off and turn on the motor mechanical brake.
4 Need the approx. 5 sec to start battery operation.
5 The multi-function contact input which is assigned with the battery operation command (E) must be turned ON.
6 A’ magnetic contactor must be turned ON after passing 0.2 to 0.3 sec when A and B magnetic contactors are turned
ON.
7 The Run Command turns ON after Inverter ready status set.
The battery operation time must be within 1min.
8 E, A, B and A’ magnetic contactors must be turned OFF after Run Command OFF.
CAUTION

1. Battery operation speed

The speed during the battery operation will be limited as the following formula.
Speed during battery operation= (battery voltage x base speed) / (300 V x 2)
When the 400V Class will be 600 V x 2

2. Continuous operation is prohibited.

The cooling fan of Inverter is stopped due to the low bus voltage.

Therefore the continuous operation of Inverter is prohibited.
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Battery Operation

HBattery selection

Use the following battery

200 V Class 400 V Class
Main bus voltage 48 V or more 96 V or more
Control voltage 200V 400 V

Main bus voltage during battery operation is decided based on the 10 % of motor base speed.
Voltage drop must be less than 5 % under the following load condition.

Current of control power: 50W/ control voltage

Current of main power: (motor rated power X speed during battery operation x 200 %) /

[battery voltage x 60 % (motor efficiency) X motor base speed]
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Automatic Fault Restart

If an Inverter error occurs during operation, the Inverter will perform self-diagnosis. If no error is
detected, the Inverter will automatically restart. This is called the auto restart function.

Set the number of auto restarts in constant L5-01.

The auto restart function can be applied to the following errors. If an error not listed below occurs, the
protection function will operate and the auto restart function will not.

* OC (Overcurrent) * OL2 (Inverter overload)
* GF (Ground fault) * OL3 (Overtorque)
* OV (Main circuit overvoltage) * OL4 (Overtorque)

* UV1 (Main Circuit Undervoltage, Main Circuit MC Operation Failure)* * UL3 (Undertorque)
» PF (Main circuit voltage fault) » UL4 (Undertorque)
* LF (Output phase failure)

* When L2-01 is set to 1 or 2 (continue operation during momentary power loss)
B Auto Restart External Outputs

To output auto restart signals externally, set H2-01 to H2-03 (multi-function contact output terminals M1-M2,
M3-M4, M5-M6 function selection) to 1E (Restart enabled).

ERelated Constants

Control Methods | MEMO-

Param- Change BUS
eter it Setting | Factory | during Open- | Closed-
Num- Name Description Range | Setting | Opera- | v/ | loop loop Regis-
ber tion Vector | Vector ter
Number of auto Sets the number of auto restart
restart attempts attempts.
Automatically restarts after a fault
L5-01 The retry fault code are the follow- 0to 10 2 No A A A 49EH

Num of Restarts ings
OV, UV1, GF, OC, OL2, OL3, OL4,

UL3, UL4, PF, LF, SEI1, SE2, SE3

Auto restart opera- |Sets whether a fault contact output is

tion selection activated during fault restart.

0: No output (Fault contact is not
activated.)

Restart Sel 1: Output (Fault contact is

activated.)

L5-02 Oorl 1 No A A A 49FH
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Automatic Fault Restart

ENumber of restarts

The number of restarts can be set in parameter L5-01. The fault restart interval time is 2.0 sec.

Fault
DC hA{ DC
injection/ injection/
zero-servo zero-servo
Speed | —
Up/Down , : [ - ]
Speed command [ O ]
Hardware BB~ — |
Brake released (D/O) [ [ ]
v
Fault (D/O)  E—
Auto-reset |_|
2 sec interval
time

The auto-reset signal is accepted when
the hardware base block signal is recieved .

EFault Relay Operation
Parameter L.5-02 can be used to enable or disable the fault relay (terminal MA-MB-MC) during fault retry
condition.
» L5-02 =1 enables the fault relay.
e L5-02 = 0 disables the fault relay.
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Troubleshooting

This chapter describes the fault displays and countermeasures for Inverter and motor problems.

Protective and Diagnostic Functions ..........c................ 6-2

Troubleshooting ... 6-17
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Protective and Diagnostic Functions

This section describes the fault and alarm functions of the Inverter. These functions include fault detec-
tion, alarm detection, operator programming error detection and autotuning error detection.

& Fault Detection

When the Inverter detects a fault, the fault contact output operates and the Inverter output is switched OFF
causing the motor to coast to stop. (The stopping method can be selected for some faults.) A fault code is dis-
played on the Digital Operator.

The faults can be categorized in two groups:

* Faults that can be rested using the Shift/RESET Key or the DATA/ENTER Key on the Digital Operator
without cycling the power (resetable faults)

* Faults that require to cycle the power (non-resetable faults)

When a fault has occurred, refer to the following table to identify and correct the cause of the fault.
To reset a fault, it is necessary to remove the fault and the run signal. Only then a reset signal is accepted.

Table 6.1 Fault Detection

Display Meaning Probable Causes Corrective Actions

* Remove the motor and run
the Inverter without the
motor.

* Check the motor for a phase
to ground short.

* Check the output current
with a clampmeter to verify
the DCCT reading.

Ground Fault
The ground current at the Inverter | One Inverter output was shorted
output exceeded 50% of the to ground and/or a DCCT is
Inverter rated output current and | defective.

L8-09=1 (Enabled).

GF
Ground Fault

» Shorted Inverter output phase-
to-phase

 Shorted motor

» Locked rotor

* Load too heavy

* Remove the motor and run
the Inverter without the
motor.

Overcurrent . * Check the motor for a
s * Accel/decel time too short
ocC The Inverter’s output current + Maenetic contactor on the phase-to-phase short.
Over Current exceeded the overcurrent detec- £ » Verify the accel/decel times

Inverter output has opened or
closed.

A special motor or a motor with
a rated current larger than the
Inverter’s output current is
used.

(c1-00,.

* Check the Inverter for a
phase-to-phase short at the
output.

tion level. *

* Check the motor and the
motor cables for short cir-
cuits or insulation failures
(phase-to-phase).

PUF DC Bus Fuse Op.e no Shorted output transistor(s) or ) Replacc? the Inverter after

The fuse in the main circuit is ) correcting the fault.

DC Bus Fuse Open terminals. .

open. Warning:

Never run the Inverter after

replacing the DC bus fuse

without checking for shorted
components.

* “OC” contains “SC”, which is displayed on the JVOP-163.
“SC” is a Short-Circuit.
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Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
DC Bus Overvoltage The deceleration time is set too Increase the deceleration time
The DC bus voltage has exceeded | short and the regenerative energy | (C1-02/04/06/08) or connect a
oV the overvoltage detection level. | from the motor is too large. braking option.

DC Bus Overvolt

Default detection levels are:
200 V Class: 410 VDC
400 V Class: 820 VDC

The power supply voltage is too
high.

Check the power supply and
decrease the voltage to meet
the Inverter’s specifications.

uv1
DC Bus Undervolt

DC Bus Undervoltage

The DC bus voltage is below the
Undervoltage Detection Level
(L2-05). The default settings are:
200 V Class: 190 VDC

400 V Class: 380 VDC

* The voltage fluctuations of the
power supply are too high.

* An open-phase error occurred
at the input terminals.

Check the input voltage.

A momentary power loss
occurred.

Check the wiring of the input
terminals.

The terminal screws of the input
power supply are loose.

Check the input voltage and
the wiring of the input termi-
nals.

The acceleration time is set too
short.

Extend the settings in
C1-01/03/05/07.

Main Circuit MC Operation
Failure

The magnetic contactor stopped
responding during Inverter opera-
tion. (Applicable Inverter Capaci-
ties 200 V Class: 37 to 55 kW)

An error occurred in the inrush
current prevention circuit while
the Inverter was running.

Replace the Inverter.

uv2
CTL PS Undervolt

Control Power Supply
Undervoltage

Undervoltage of the control cir-
cuit while the Inverter was run-
ning.

External load was pulling down
the Inverter’s power supplies or
there was an internal short in the
power/gate drive board.

* Remove all connection to
the control terminals and
cycle the power to the
Inverter.

* Replace the Inverter.

Inrush Current Prevention Cir-
cuit Fault

An overheating of the charging
resistor for the DC bus capacitors
occurred.

The magnetic contactor of the

» Cycle the power to the

uv3 The magnetic contactor of the inrush current prevention circuit Inverter.
MC Answerback Lo . . * Replace the Inverter if the
charging circuit did not respond | is defective. .
. fault continues to occur.
10 sec. after the magnetic
contactor ON signal has been out-
put.
(Applicable Inverter Capacities
200 V Class: 37 to 55 kW)
The wiring terminals for the input | Tighten the input terminal
power supply are loose. SCIEeWS.
» A phase loss occurred in the
Main Circuit Voltage Fault input power supply.
PF An unusual big ripple on the DC |« A momentary power loss

Input Phase Loss

bus voltage has been detected.
Only detected when L8-05=1
(enabled).

occurred.

» The voltage fluctuations in the
input power supply are too
high.

» The voltage balance between
the input phases is bad.

Check the power supply volt-
age.




Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
* There is a broken wire in the
Output Open-phase output cable. . Reset the fault after correct-
An open-phase occurred at the * There is a b'roken wire in the ing its cause.
LF Inverter output. motor winding.

Output Phase Loss

The fault is detected when the
output current falls below 5% of
the Inverter rated current and L8-
07=1 (enabled).

» The output terminals are loose.

The motor being used has a
capacity less than 5% of the
Inverter's maximum motor capac-

ity.

Check the motor and Inverter
capacity.

OH
Heatsink Overtemp

Heatsink Overheat

The temperature of the Inverter's
heatsink exceeded the setting in
L8-02 and L8-03 =0 to 2.

The ambient temperature is too
high.

Install a cooling unit.

There is a heat source nearby.

Remove the heat source.

The Inverter's cooling fan(s)
stopped.

Inverter's Cooling Fan Stopped

The Inverter's internal cooling fan
has stopped.

Replace the cooling fan(s).

OH1
Heatsink Max Temp

Heatsink Overheat
The temperature of the Inverter’s
heatsink exceeded 105 °C.

The ambient temperature is too
high.

Check for dirt build-up on the
fans or heatsink.

There is a heat source nearby.

Reduce the ambient tempera-
ture around the drive.

The Inverter’s cooling fan(s)
stopped.

Inverter’s Cooling Fan Stopped

The Inverter’s internal cooling fan
has stopped.

Replace the cooling fan(s).

Dynamic Braking Transistor

Defective or failed dynamic brak-

RR . The built-in dynamic braking ing transistor caused braking tran- * Cycle power to the Inverter.
DynBrk Transistr . . . * Replace the Inverter.
transistor failed. sistor damage.
Motor Overload . Recheck the cycle time and
Detected when L1-01 =1 to 3 and Tl}e lqad is too large: Th? acceler- the size of the load as well as
A ation time, deceleration time or .

the Inverter’s output current evele time are too short the accel/decel times
exceeded the motor overload Y ’ (c1-00y.

OL1 curve. The voltage settings of the V/f

Motor Overload

The overload curve is adjustable
using parameter E2-01 (Motor
Rated Current), L1-01(Motor Pro-
tection Selection) and L2-02
(Motor Protection Time Con-
stant).

pattern is incorrect for the appli-
cation.

Check the V/f characteristics
(E1-000).

The setting of Motor Rated Cur-
rent (E2-01) is incorrect.

Check the setting of Motor
Rated Current Setting (E2-01).

Inverter Overload

The load is too large. The acceler-
ation time, deceleration time, or
cycle time are too short.

Recheck the cycle time and
the size of the load as well as
the accel/decel times
(c1-00,.

oL2 The Inverter output current The voltase settines of the V/F
Inv Overload exceeded the Inverter’s overload vorlag g .| Check the V/f characteristics
pattern is incorrect for the appli-
curve. . (E1-000).
cation.
The size of the Inverter is too Replace the Inverter with one
small. that has a larger capacity.
Cur Stuck 1
The Inverter’s output current (V/f * Ensure the values in L6-02
OoL3 control) or the output torque (Vec- and L6-03 are appropriate.
Cur Stuck 1 tor Control) exceeded L6-02 for Motor was overloaded. * Check application/machine

longer then the time set in
L6-03 and L6-01 = 3 or 4.

status to eliminate fault.
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Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
Cur Stuck 2
The Inverter’s output current (V/f * Ensure the values in L6-05
oL4 control) or the output torque (Vec- and L6-06 are appropriate.
Cur Stuck 2 tor Control) exceeded L6-05 for Motor was overloaded. * Check application/machine
longer then the time set in status to eliminate fault.
L6-06 and L6-01 =3 or 4.
Undertorque Detection 1
The Inverter’s output current (V/f * Ensure the values in L6-02
UL3 control) or the output torque (Vec- and L6-03 are appropriate.

Undertorq Det 1

tor control) fell below L6-02 for
longer then the time set in
L6-03 and L6-01 =7 or 8.

Motor was underloaded.

* Check application/machine
status to eliminate fault.

uL4
Undertorq Det 2

Undertorque Detection 2

The Inverter’s output current (V/f
control) or the output torque (Vec-
tor control) fell below L6-05 for
longer then the time set in

L6-06 and L6-01 =7 or 8.

Motor was underloaded.

 Ensure the values in L6-05
and L6-06 are appropriate.

* Check application/machine
status to eliminate fault.

(O]
Overspeed Det

Motor Overspeed

Detected when F1-03 =0 to 2 and
A1-02=0,2,3.

The motor speed feedback
(U1-05) exceeded the setting in
F1-08 for a longer time than the
setting in F1-09.

Overshooting/Undershooting are
occurring.

Adjust the ASR settings in the
CS5 parameter group.

The reference was too high.

Check the reference circuit
and reference gain.

The settings in F1-08 and F1-09
are not appropriate.

Check the settings in F1-08
and F1-09.

PG Disconnection
Detected when F1-02 =0 to 2 and

There is a break in the PG wiring.

Fix the broken/disconnected
wiring.

The PG is wired incorrectly.

Fix the wiring.

PGO A1-02=0,2, 3. Power is not being supplied to Supply power to the PG
PG Open Detected when no PG (encoder) | the PG. properly.
pulses are received for a time - -
longer than the setting in F1-14. | Wrong brake control sequence Check if the brake is opeged
. when the Run Command is
when a brake is used. .
applied.
The load is too large. Reduce the load.
_ o The acceleration time and decel- | Lengthen the acceleration
Excessive Speed Deviation eration time are too short. time and deceleration time.
Detected when F1-04 =0 to 2 and - -
DEV A1-02=0,2, 3. The load is locked. Check the mechanical system.

Speed Deviation

The speed deviation is greater
than the setting in F1-10 for a
time longer than the setting F1-11.

The settings in F1-10 and F1-11
are not appropriate.

Check the settings in F1-10
and F1-11.

Wrong brake control sequence
when a brake is used.

Check if the brake is opened
when the Run Command is
applied.

SVE
Zero-servo Fault

Zero-servo Fault
The motor position moved during
Zero-servo Operation.

The torque limit is too small.

Increase the torque limit.

The load torque is too large.

Decrease the load torque.

Check for signal noise.

CF
Out of Control

Control Fault

A torque limit was reached con-
tinuously for 3 seconds or longer
during a deceleration stop in
open-loop vector control.

Motor parameters were not set
properly.

Check the motor parameters.




Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
» Eliminate the cause of the
EFO External fault input from Com- An external fault condition was external fault condition.

Opt External Flt

munications Option Board

present, input from a communica-
tion option board.

* Verify the parameters.
* Verify communication sig-
nals.

EF3 .
Ext Fault S3 External fault at terminal S3
EF4 .
Ext Fault S4 External fault at terminal S4
An external fault was input froma | .. .
EFS External fault at terminal S5 multi-function input terminal (S3 Eliminate the cause .Of the
Ext Fault S5 0 57) external fault condition.
EF6 .
Ext Fault S6 External fault at terminal S6
EF 7 .
Ext Fault S7 External fault at terminal S7
Digital Operator Connection
Fault
OPR Detected when the Digital Opera- | The Digital Operator was Check the connection of the

Oper Disconnect

tor is removed and the Inverter
receives its Run Command
through the Digital Operator.
(b1-02=0)

removed during running or the
Digital Operator cable is broken.

Digital Operator.

CE
Memobus Com Err

MEMOBUS Communication
Error

Detected when control data was
not received correctly for two sec-
onds and H5-04 =0 to 2 and
H5-05=1.

Connection is broken and/or the
master has stopped the communi-
cation.

Check the connections and all
user-side software configura-
tions.

BUS
Option Com Err

Option Communication Error

After initial communication was
established, the connection was

lost.

Connection is broken and/or the
master has stopped the communi-
cation.

Check the connections and all
user-side software configura-
tions.

SE1
Sequence Error 1

Sequence Error 1

Detected no magnetic contactor
answer back for S1-16 time set-
ting.

The magnetic contactor or auxil-
iary switch is malfunction.

Check the magnetic contactor.

SE2
Sequence Error 2

Sequence Error 2

Detected the output current below
25% of no-load current at opening
motor brake.

The magnetic contactor is opened.

Check the magnetic contactor.

SE3
Sequence Error 3

Sequence Error 3

Detected the output current below
25% of no-load current during
running.

The magnetic contactor is opened.

Check the magnetic contactor.

CPF00
COM-ERR(OP&INV)

Digital Operator Communica-
tion Fault 1

Communication with the Digital
Operator could not be established
within 5 seconds after the power
was supplied to the Inverter.

Digital Operator cable was not
securely connected.

« Digital Operator is defective.
» Control board is defective.

* Disconnect the Digital
Operator and then connect it
again.

* Replace the Inverter.

CPU External RAM Fault

The control board is damaged.

» Cycle the power to the
Inverter.
* Replace the Inverter.
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Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
Digital Operator Communica- | Digital Operator cable was not Disconnect the Digital Opera-
tion Fault 2 securely connected. tor and then connect it again.

CPFO1 After communications with the

COM-ERR(OP&INV)

Digital Operator was established,
the communication stopped for 2
seconds or more.

* Digital Operator is defective.
» Control board is defective.

* Cycle the power to the
Inverter.
» Replace the Inverter.

CPFO02
BB Circuit Err

Baseblock circuit error
A baseblock circuit error occurred
at power-up.

The control board is damaged.

* Perform an initialization to
factory defaults.

* Cycle the power to the
Inverter.

* Replace the Inverter.

CPF03
EEPROM Error

EEPROM error
Checksum is not valid.

The control board is damaged.

* Perform an initialization to
factory defaults.

* Cycle the power to the
Inverter.

* Replace the Inverter.

CPF04
Internal A/D Err

CPU Internal A/D Converter
Fault

The control board is damaged.

* Perform an initialization to
factory defaults.

* Cycle the power to the
Inverter.

* Replace the Inverter.

CPFO05
External A/D Err

CPU External A/D Converter
Fault

The control board is damaged.

* Perform an initialization to
factory defaults.

* Cycle the power to the
Inverter.

» Replace the Inverter.

CPF06
Option Error

Option Board Connection Fault

The Option Board is not con-
nected properly.

Turn off the power and re-
install the Option Board again.

The Inverter or Option Board is
damaged.

Replace the Option Board or
the Inverter.

CPFO7 B Cycle the power to the
Inverter.
RAM-Err ASIC Internal RAM Fault
The control circuit is damaged. Replace the Inverter.
CPEOS 3 Cycle the power to the
i Inverter.
WAT-Err Watchdog Timer Fault
The control circuit is damaged. Replace the Inverter.
_ Cycle the power to the
CPF09 C'PU-AS.IC Mutual Inverter.
CPU-Err Diagnosis Fault S
The control circuit is damaged. Replace the Inverter.
CPF10 : it i
ASIC-Err ASIC version fault The control circuit is damaged. Replace the Inverter.
¢ Turn off the power and re-
Option Board connection is not :;:{aril the Option Board
correct. * Remove all inputs to the
o . Option Board.
CPF20 Communication Option Board

Option A/D Error

A/D Converter Error

Option Board A/D converter is
faulty.

* Perform an initialization to
factory defaults.

* Cycle the power to the
Inverter.

* Replace the Option Board.

» Replace the Inverter.




Table 6.1 Fault Detection (Continued)

Display Meaning Probable Causes Corrective Actions
Perform an initialization to
. . factory defaults.
CPF21 Self-diagnosis Fault of iﬁﬁlecgéosﬁlﬁﬁxf d‘/’;’rtg:fzgglv'e Cycle the power to the
Option CPU Down | Option Board Inverter.

Option Board.

Replace the Option Board.
Replace the Inverter.

CPF22
Option Type Err

Option Board Code Number
Fault

Unrecognizable Option Board is
connected to the control board.

Remove any Option Boards.
Perform an initialization to
factory defaults.

Cycle the power to the
Inverter.

Replace the Option Board.
Replace the Inverter.

CPF23
Option DPRAM Err

Option Board Interconnection
Fault

An Option Board was not cor-
rectly connected to the control
board, or an Option Board that
was not made for the Inverter is
attached to the control board.

Turn off the power and rein-
stall the Option Board
again.

Perform an initialization to
factory defaults.

Cycle the power to the
Inverter.

Replace the Option Board.
Replace the Inverter.
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€ Alarm Detection
Alarms are Inverter protection function that do not operate the fault contact output. The system will automati-
cally return to its original status when the cause of the alarm has been removed.

During an alarm condition, the Digital Operator display flashes and an alarm output is generated at the multi-
function contact outputs (H2-01 to H2-03) if programmed.

When an alarm occurs, take appropriate countermeasures according to the table below.

Table 6.2 Alarm Detection

Display Meaning Probable causes Corrective Actions
Check the sequence of the
Forward/Reverse Run Com- Forward/Reverse Run Com-
EF mands Input Together The external Forward/Reverse mands.
External Fault Both the Forward/Reverse Run | Run Commands were input Since the rotational direction
(flashing) Commands are input simulta- simultaneously. is unknown, the motor will be
neously for 500 ms or more. decelerated to a stop when this

minor fault occurs.

DC Bus Undervoltage

The following conditions

occurred

* The DC bus voltage was below
the Undervoltage Detection
Level Setting (L2-05).

» The magnetic contactor of the | For the probable causes, refer to
inrush current prevention cir- | UV1, UV2 and UV3 in Table 6.1.
cuit opened.

 The control power supply volt-
age was below the CUV level.

UV Alarm is only detected when

the drive is in a stopped condi-

tion.

uv
DC Bus Undervolt
(flashing)

For the corrective actions,
referto UV1, UV2and UV3in
Table 6.1.

DC Bus Overvoltage

The DC bus voltage exceeded the
overvoltage detection level.

200 V Class: 410 VDC The power supply voltage is too
400 V Class: 820 VDC high.

OV Alarm is only detected when
the drive is in a stopped condi-
tion.

(0)Y]
DC Bus Overvolt
(flashing)

Check the power supply and
decrease the voltage to meet
the Inverter’s specifications.

Heatsink Overheat The ambient temperature is too

OH The temperature of the Inverter's high.

Heatsnk Overtmp | heatsink exceeded the tempera- | There is a heat source nearby. Remove the heat source.

(flashing) ture programmed in L8-02.
Enabled when L8-03 = 3.

Install a cooling unit.

The Inverter cooling fan(s) has

stopped. Replace the cooling fan(s).

Overheat Alarm

OH2 An OH2 ala.rm Slgr.lal is input Clear the multi-function input
from a multi-function contact

Over Heat 2 . . . An external overheat occurred. terminal’s overheating alarm
input terminal (S3 to S7) that is &

(flashing) programmed to OH2 Alarm Sig- input.
nal Input.
Cur Stuck 1
The Inverter’s output current (V/f * Ensure the values in L6-02
OL3 control) or the output torque (Vec- and L6-03 are appropriate
Cur Stuck 1 P d Motor was overloaded. re appropriate.
(flashing) tor control) exceeded L6-02 for * Check application/machine
longer then the time set in status to eliminate fault.

L6-03 and L6-01 =1 or 2.




Table 6.2 Alarm Detection (Continued)

Display Meaning Probable causes Corrective Actions
Cur Stuck 2
OL4 The Inverter’s output current (V/f * Ensure the values in L6-05
Cur Stuck 2 control) or the output torque (Vec- Motor was overloaded. and L6-06 are a'lpproprlaFe.
(flashing) tor control) exceeded L6-05 for * Check application/machine
longer then the time set in status to eliminate fault.
L6-06 and L6-04 =1 or 2.
Undertorque Detection 1
UL3 The Inverter’s output current (V/f * Ensure the values in L6-02
Undertorque Det 1 control) or the output torque (Vec- Motor was underloaded. and L6-03 are z.ipproprlaFe.
(flashing) tor control) fell below L6-02 for * Check application/machine
9 longer then the time set in L6-03 status to eliminate fault.
and L6-01 =5 or 6.
Undertorque Detection 2
UL4 The Inverter’s output current (V/f * Ensure the values in L6-05
Undertorque Det 2 control) or the output torque (Vec- Motor was underloaded. and L6-06 are a_tpproprla?e.
(flashing) tor control) fell below L6-05 for * Check application/machine
longer then the time set in L6-06 status to eliminate fault.
and L6-04 =5 or 6.
Overspeed Alarm Overshooting/undershooting are | Adjust the ASR settings in the
Detected when A1-02=1or 3 occurring. CS5 parameter group.
oS and F1-03 = 3. P
Overspeed Det The motor speed feedback The reference was too high. Check the refere@ce cireutt
. . and reference gain.
(flashing) (U1-05) exceeded the value set in
F1-08 for a time longer than the | The settings in F1-08 and F1-09 | Check the settings in F1-08
setting in F1-09. are not appropriate. and F1-09.
Egetc)tfg?hﬁcélf%z —3and Al There is a break in the PG wiring. fvli);i;h; broken/disconnected
PGO - e ) .
PG Open 02=Tor3. The PG is wired incorrectly. Fix the wiring.
flashi Detected when no PG (encoder)
(flashing) pulses are received for a time Power is not being supplied to the | Supply power to the PG prop-
longer than the setting in F1-14. | PG erly.
. . The load i large. R he load.
Excessive Speed Deviation e load is too large educe the load
DEV Detected when F1-04 = 3 and The acceleration time and decel- | Lengthen the acceleration time
Speed Deviati Al1-02=1or3. eration time are too short. and deceleration time.
eed Deviation S
P (flashing) The speed deviation is greater The load is locked. Check the mechanical system.
than the setting in F1-10 f — —
10?1ner fhsaf; gf ;Ielttin in 1?{_1 1 The settings in F1-10 and F1-11 | Check the settings in F1-10
8 g " | are not appropriate. and F1-11.
+ Eliminate the cause of the
EFO — . An external fault condition was external fault condition.
Communication Option Board . . ;
Opt External Flt External Fault present, input from a communica- | ¢« Verify the parameters.
(flashing) tion option board. * Verify communication sig-

nals.




Protective and Diagnostic Functions

Table 6.2 Alarm Detection (Continued)

Display Meaning Probable causes Corrective Actions
EF3
Ext Fault S3 External fault at terminal S3
(flashing)
EF4
Ext Fault S4 External fault at terminal S4
(flashing) An external fault was input from a
EF5 multi-function input terminal
Ext Fault S5 External fault at terminal S5 (S3 to S7) that is programmed for | Eliminate the cause of the
(flashing) external fault function that alarms | external fault condition.
9 only and continues to run the
EF6 Inverter.
Ext Fault S6 External fault at terminal S6
(flashing)
EF7
Ext Fault S7 External fault at terminal S7
(flashing)
MEMOBUS Communications
CE gleatf;::e d when control data was Connection is broken and/or the | Check the connections and all

MEMOBUS Com Err

not received correctly for two sec-
onds and H5-04 = 3 and
H5-05=1.

master has stopped the communi-
cation.

user-side software configura-
tions.

BUS

Option Com Err

Option Communications Alarm
After initial communications was
established, the connection was
lost.

Connection is broken and/or the
master has stopped the communi-
cation.

Check the connections and all
user-side software configura-
tions.

CALL
ComCall

Communications on Standby
Communications has not yet been
established.

Connection was not made prop-
erly or user software was not con-
figured to the proper baud rate or
configuration (e.g. Parity).

Check the connections and all
user-side software configura-
tions.

6-11




€ Operator Programming Errors

An Operator Programming Error (OPE) occurs when an inapplicable parameter is set or an individual param-
eter setting is inappropriate. The Inverter will not operate until the parameter is set correctly; however, no
alarm or fault outputs will occur. If an OPE occurs, change the appropriate parameter by checking the cause
shown in Table 6.3. When OPE error is displayed, press the ENTER key to display U1-34 (OPE Detected).
This monitor will display the parameter that is causing the OPE error.

Table 6.3 Operator Programming Errors

Display Meaning Probable Causes Corrective Actions
Enter the correct kVA setting
OPEO1 The control board was replaced | (02-04) by referring to Fac-
. Inverter kVA Setting Error and the kVA parameter (02-04) is | fory Settings that Change with
kVA Selection . .
set incorrectly. the Inverter Capacity (02-04)
on page 4-62.
OPEO02 Parameter Setting Parameter setting was outside of Verify the parameter settings
Limit Out of Range the allowable range. '
One of the following errors has
been made in the multi-function
contact input (H1-01 to H1-05)
settings:
* Duplicate functions were
OPEO3 Multi-function Input selected. Verify the parameter settings
Terminal Selection Error * External baseblock NO (8) and |in H1-O0.
External baseblock NC (9)
were selected at the same time.
* The Emergency Stop Com-
mand NO (15) and NC(17) are
set simultaneously.
The Reference source selection « Verify that the option board
b1-01 and/or the Run Command .
. is installed. Remove the
OPEO5 RUN/Reference Command source selection bl-02 are set o 3 power supply and re-install

Sequence Select

Selection Error

(option board) but no option

board is installed.

option board is installed incor-
rectly.

the option board again.
» Recheck the setting of bl-
01 and b1-02.

OPEOQ7
Analog Selection

Multi-function Analog Input
Error

Reference source selection (b1-
01) is set to Control circuit termi-

nal (analog input) (1) when Multi-

function analog input (H3-05) is
set to Torque compensation (14).

Check the parameters b1-01,
H3-09 and H6-01.

OPEO08
Constant Selection

Function Selection Error

A setting has been made that is
not applicable with the current
control method.

Example: A function used only

with open-loop vector control was

selected for V/f control.

Verify the control method and
the function.

OPE10
V/f Ptrn Setting

V/f Parameter Setting Error

V/f parameter settings were out of
range.

Check parameters (E1-000,
E3-0000). A frequency/volt-
age value may be set higher
than the maximum frequency/
voltage.




Protective and Diagnostic Functions

Table 6.3 Operator Programming Errors (Continued)

Display

Meaning

Probable Causes

Corrective Actions

OPEM
CarrFrg/On-Delay

Carrier Frequency Parameter
Setting Error

One of the following parameter
setting errors exists.
* Carrier frequency Gain
C6-05 > 6 and C6-03 (Carrier
frequency upper limit) < C6-04
(Carrier frequency lower limit)
» Upper/lower limit error in
C6-03 and 04.
* C6-01 =0and C6-02=2to 6.
* C6-01 =1and C6-02="7toE.

Check the parameter settings.

ERR
EEPROM R/W Err

EEPROM write error
The NV-RAM data does not
match the EEPROM data.

A verification error occurred
when writing EEPROM.

» Cycle power to the Inverter.

* Do a factory initialization
(A1-03).
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€ Autotuning Fault

Autotuning faults are shown below. When the following faults are detected, the fault is displayed on the Digi-
tal Operator and the motor coasts to stop. No fault or alarm outputs will be operated.

Table 6.4 Autotuning Fault

Display Meaning Probable causes Corrective Actions
There is an error in the data input Check the input data.
for autotuning.
Thgre is an error in the relation- Check the Inverter and motor
ship between the motor output .
capacity.
Er-01 and the motor rated current.
Fault Motor data fault
au There is an error between the no-
load current setting and the input Check the motor rated current
motor rated current (when auto-
. . . . and no-load current.
tuning for line-to-line resistance
is performed for vector control)
* Check the input data.
Er-02 An alarm is detected during auto- | ¢ Check wiring and the
. Alarm . .
Minor Fault tuning. machine.
* Check the load.
Er-03 . The STOP key was pressed to
STOP key STOP key input cancel autotuning. -
E_r-04 Line-to-Line Resistance Fault * Check the mpm. Qata.
Resistance . .| * Check motor wiring.
Autotuning was not completed in .
Er-05 + If the motor is connected to

No-Load Current

No-Load Current Fault

the specified time.

The autotuning result is outside

the machine, disconnect it.
* Set a value higher than
Inverter input power supply

Er-08 . i
Rated slip Rated Slip Fault the parameter setting range. voltage (E1-01) to Motor
rated voltage (T1-03).
* Increase C1-01 (Accelera-
tion Time 1).
Er-09 Acceleration Fault The motor did not accelerate in * Increase L7-01 and L7-02
Detected only for rotational auto- | the specified time (Torque Limits) if they are
Accelerate .
tuning. (C1-01 + 10 sec). low.
* If the motor is connected to
the machine, disconnect it.
+ If the motor is connected to
the machine, disconnect it.
The torque reference exceeded * Increase C1-01 (Accelera-
Motor speed Fault . . L
Er-11 Detected onlv for rotational 100% during acceleration. tion time 1).
Motor Speed autotunin Y Detected when A1-02 =2 or 3 * Check the input data (partic-
& (Open-loop vector control). ularly the number of PG
pulses and the number of
motor poles).
* The current exceeded the motor ..
Check motor wiring, current
Er-12 Current Detection Fault rated current. detector, and installation
I-det. Circuit * Any of U/T1, V/T2 and W/T3 ’
methods.
has open-phase.
* Autotuning was not completed
Er-13 in the specified time
Leakage Induc- Leakage Inductance Fault P! L Check motor wiring.
tance Fault * Autotuning result is outside the

parameter setting range.
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Table 6.4 Autotuning Fault (Continued)

Display Meaning Probable causes Corrective Actions
¢ Check and correct the motor
. settings.
End-1 V{f Settings Alarm o The torque reference exceeded « If the motor and the
. Displayed after autotuning is 100% and the no-load current . .
V/f Over Setting . . machine are connected, dis-
complete. exceeded 70% during autotuning.
connect the motor from the
machine.
Motor Core Saturation Fault During autotunlgg, the meagured * Check the mput. Qata.
Displaved after autotuning is values of motor iron saturation * Check motor wiring.
End-2 rrrl) lyt & coefficient 1 and 2 (E2-07 and * If the motor and the
Saturation comprete. . E2-08) exceeded its setting range. machine are connected, dis-
Detected only for rotational auto-
tuning A temporary value was set: E2-07 connect the motor from the
’ =0.75, E2-08 = 0.50 machine.
. During autotuning, the measured
End-3 Rated Current Setting Alarm value of motor rated current Check the motor rated current

Rated FLA Alm

Displayed after autotuning is
complete.

(E2-01) was greater than the set
value.

value.
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@ Digital Operator Copy Function Faults

These faults can occur during the Digital Operator COPY function. When a fault occurs, the fault content is
displayed on the Digital Operator. A fault does not activate the fault contact output or alarm output.

Table 6.5 Digital Operator Copy Function Faults

Function Dlgltal. Probable Causes Corrective Actions
Operator Display
PRE 0D31:g?tlarv S;:f;tfr uﬁ;;r:ﬁ?]’;r;r;eltg;:rtztg;e Set 03-02 to enable writing parameters into
READ IMPOSSIBLE was write-protected (03-02 = 0). the Digital Operator’s memory.
READ IFE The data file read from the Inverter was of : giggkﬂtfef{]fiAizlcgm::;s’(soi;glle= D.
Function | READ DATA ERROR | the wrong size indicating corrupted data. srtat Vb :

» Replace the Digital Operator.

* A low Inverter voltage has been detected.

COPY
Function

RDE An attempted writing of the Inverter data to =
DATA ERROR | the Digital Operator’s EEPROM failed. Retry the READ command (03-01 =1).
* Replace the Digital Operator.
CPE The Inverter type or software number was Use stored data of the same product (L7) and

ID UNMATCHED

different from the stored data in the Digital
Operator.

software number (U1-14) only.

VAE
INV. KVA UNMATCH

The capacity of the Inverter and the capacity
of the stored data in the Digital Operator are
different.

Use stored data for the same Inverter capac-
ity only (02-04).

CRE The control method of the Inverter and the Use stored data for the same control
CONTROL control method of the stored data in the Dig- method (A1-02)
UNMATCHED ital Operator are different. ’
CYE A parameter setting written to the Inverter
COPY ERROR was different from the setting stored in the | Retry the COPY function (03-01 = 2).
Digital Operator.
CSE Upon completion of the COPY function, the

CHECKSUM ERROR

Inverter’s data checksum was different than
the Digital Operator’s data checksum.

Retry the COPY function (03-01 = 2).

Verify
Function

VYE
VERIFY ERROR

The set value of the Digital Operator and the
Inverter do not match.

Retry the COPY and Verity function
(03-01 =2 and 3).




Troubleshooting .

Troubleshooting

Due to parameter setting errors, faulty wiring, and so on, the Inverter and motor may not operate as
expected when the system is started. If that occurs, use this section as a reference and perform the appro-
priate countermeasures.

If the contents of the fault are displayed, refer to page 6-2, Protective and Diagnostic Functions.

@ If A Parameter Cannot Be Set

Use the following information if a parameter cannot be set.

B The display does not change when the Increment and Decrement keys are pressed.

The following causes are possible:

The Inverter is operating (drive mode).

There are some parameters that cannot be set during operation. Turn off the Run Command and then set the
parameters.

Passwords do not match. (Only when a password is set.)

If the parameter A1-04 (Password) and A1-05 (Password Setting) settings are different, the parameters for the
initialize mode cannot be changed. Enter the correct password in A1-04.

If you cannot remember the password, display A1-05 (Password Setting) by pressing the Shift/RESET key
and the MENU key simultaneously while in the A1-04 display. Then set the password and input the set pass-
word in parameter A1-04.

EmOPEO01 through OPE11 is displayed.

The set value for the parameter is wrong. Refer to Table 6.3 in this chapter and correct the settings.

BCPF00 or CPFO01 is displayed.

This is a Digital Operator communication error. The connection between the Digital Operator and the Inverter
may be faulty. Remove the Digital Operator and then re-install it.
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@ If the Motor Does Not Operate Properly

Use the following information if the motor does not operate.

EThe motor does not operate when an external operation signal is input.

The following causes are possible:

No frequency reference is input.

The frequency reference is 0.00 Hz or a no speed is selected by the multi-function contact inputs. Check the
input signals and the frequency reference settings.
Also make sure to set the Baseblock signal. The Inverter does not accept any input if it is base blocked.

The load is too heavy

Check the motor current. If the current is larger than the Inverter rated current, the load might be too high.
Check the Inverter size and the mechanical system. Check also if the brake is operating or not.

@ If the Direction of the Motor Rotation is Reversed

If the motor rotates in the wrong direction, the motor output wiring may be incorrect. When the Inverter oper-
ates in the forward direction, the forward direction of the motor will depend on the manufacturer and the
motor type, so be sure to check the motor specification.

The direction of the motor rotation can be reversed by switching two wires among U, V, and W. If using an
encoder, the polarity will also have to be switched.

@ If the Motor Stalls or Acceleration is Slow

Use the following information if the motor does not output torque or if acceleration is too slow.

EThe torque limit has been reached.

When a torque limit has been set in parameters L7-01 to L7-04, the output torque will be limited according
these settings. Therefore the motor may not develop enough torque to accelerate or the acceleration time might
be very long.

BThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall prevention level during acceleration) is too low, the acceleration time will be
increased. Check that the set value is suitable and that the load is not too large for the motor.

B The stall prevention level during running is too low.

If the value set for L3-06 (Stall prevention level during running) is too low, the speed will drop before output-
ting torque. Check that the set value is suitable and that the load is not too large for the motor.



Troubleshooting .

mAutotuning has not been performed for vector control

Vector control will not work properly if autotuning has not been performed. Perform autotuning, or set the
motor parameters through calculations.

@ If There is Low Speed Control Accuracy At High-speed Rotation in Open-
loop Vector Control Method

The motor’s rated voltage is high.

The Inverter’s maximum output voltage is determined by its input voltage. (For example, if 400 VAC is input,
then the maximum output voltage will be 200 VAC). Vector control uses voltage to control the currents within
the motor. If the vector control voltage reference value exceeds the Inverter output voltage capability, the
speed control accuracy will decrease because the motor currents cannot be properly controlled. Use a motor
with a low rated voltage compared to the input voltage (i.e., a special motor for use with the vector control), or
change to closed-loop vector control.

@ If Motor Deceleration is Slow

The following causes are possible:

BThe deceleration time is too long.

The following causes are possible:

The deceleration time setting is too long.
Check the deceleration time setting (parameters C1-02, C1-04, C1-06, and C1-08).

Motor torque is insufficient.

If the parameters are correct and there is no overvoltage fault, then the motor's power may be insufficient.
Consider increasing the motor and Inverter capacity.

The torque limit has been reached.

When a torque limit is reached (L7-01 to L7-04), the motor torque will be limited. This can cause the deceler-
ation time to be extended. Check to be sure that the value set for the torque limit is suitable.
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@ If the Motor Overheats

The following causes are possible:

BThe load is too large.

If the motor load is too large and the torque exceeds the motor’s rated torque, the motor may overheat. Reduce
the loads by either reducing the load or increasing the acceleration/deceleration times. Also consider increas-
ing the motor size.

EThe ambient temperature is too high.

The motor rating is determined by a particular ambient operating temperature range. The motor will overheat
if it is run continuously at the rated torque in an environment where the maximum ambient operating tempera-
ture is exceeded. Lower the motor's ambient temperature to be within its acceptable range.

mAutotuning has not been performed for vector control

Vector control may not perform efficiently if autotuning has not been performed. Perform autotuning, or set
the motor parameters through calculations.

@ If Peripheral Devices are Influenced by the Starting or Running Inverter

The following solutions are possible:

* Change the Inverter's Carrier frequency selection (C6-02) to lower the carrier frequency. This will help to
reduce the amount of transistor switching noise.

* Install an Input Noise Filter at the Inverter's input power terminals.

* Install an Output Noise Filter at the Inverter's motor terminals.

* Use shielded motor cables or a conduit. Metal shields electrical noise.
* Check the grounding of the Inverter and motor.

* Separate main circuit wiring from control circuit wiring.

@ If the Earth Leakage Breaker Operates When the Inverter is Running

This high frequency signal causes a certain amount of leakage current which may cause the earth leakage
breaker to operate and cut off the power supply. Change to a ground fault interrupter with a high leakage
detection level (i.e., a sensitivity current of 200 mA or higher, with an operating time of 0.1 s or more), or one
that incorporates high frequencies countermeasures (i.c., one designed for use with Inverters). It will also help
to some extent to lower the Inverter's Carrier frequency selection (C6-02). In addition, remember that the leak-
age current increases as the cable is lengthened.
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@ If There is Mechanical Oscillation

Use the following information when there is mechanical vibration:

mOscillation and hunting occur with open-loop vector control.

The torque compensation parameter settings may be incorrect for the machine. Adjust parameters C4-01
(Torque compensation gain), C4-02 (Torque compensation delay time parameter) and C3-02 (Slip compensa-
tion delay time) in order. Lower the gain parameters and raise the delay time parameters.

If autotuning has not been performed, proper performance may not be achieved for Vector control. Perform
autotuning or set the motor parameters through calculations. Alternatively, change the Control method selec-
tion to V/f Control (A1-02 = 0).

HOscillation and hunting occur with closed-loop vector control

The gain adjustment may be insufficient. Adjust the speed control loop (Automatic Speed Regulator, ASR) by
changing C5-01 (ASR proportional gain). If the oscillation points overlap with those of the machine and can-
not be eliminated, increase the ASR delay time (C5-06), and then readjust the ASR gain (C5-01).

If autotuning has not been performed, proper performance may not be achieved for closed-loop vector control.
Perform autotuning or set the motor parameters through calculations.
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Inspection

This chapter describes basic maintenance and inspection for the Inverter.
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Maintenance and Inspection

& Outline of Maintenance

The maintenance period of the Inverter is as follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to
the final user, whichever comes first.

@ Daily Inspection

Check the following items during periodic maintenance.
» The motor should not vibrate or make unusual noises.
* There should be no abnormal heat generation from the Inverter or motor.
* The ambient temperature should be within the Inverter’s specifications.

 The cooling fan in the Inverter should be operating normally.

@ Periodic Inspection

Check the following items during periodic maintenance.

Before attempting any maintenance checks, make sure that the three-phase power is disconnected. With power
removed from the unit, the DC bus capacitors will stay charged for several minutes. The Charge LED in the
Inverter will glow red until the DC bus voltage is below 10 VDC. To ensure that the DC bus is completely dis-
charged, measure between the positive and negative bus with a DC voltmeter set to the highest scale. Be sure
not to touch terminals immediately after the power has been turned off. Doing so can result in electric shock.

Table 7.1 Periodic Inspections With no Power Applied

Item Inspection Corrective Procedure
External terminals, | Are all screws and bolts tight? Tighten loose screws and bolts firmly.
Mounting bolts,
Connectors Are connectors tight? Reconnect the loose connectors.

Clean off any dirt and dust with an air gun using

Heatsinks Are the fins dirty or dusty? dry air at a pressure of4 x 105 t0 6 X 105 Pa
(4 to 6 bar, 55 to 85 psi).

Clean off any dirt and dust with an air gun using
Is there any conductive dirt or oil mist on | dry air at a pressure of 4 x 10° to 6 x 10° Pa

All PCBs
the PCBs? (4 to 6 bar, 55 to 85 psi).
Replace the boards if they cannot be made clean.
Input Diodes Clean off any dirt and dust with an air gun using

Output Transistors Is there any conductive dirt or oil mist on drv ai f A% 10510 6% 105 P
p the modules or components? Iy air at a pressure of 4 x tobx a

Power Modules (4 to 6 bar, 55 to 85 psi).

Are there any irregularities, such as dis-

coloration or odor? Replace the capacitor or Inverter.

DC bus capacitors
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Apply power to the Inverter and conduct the following inspection:

Table 7.2 Periodic Inspections With Power Applied

Item Inspection Corrective Procedure

Is there any abnormal noise or vibration,
or has the total operating time exceeded
Cooling Fan(s) 20,000 hours? Replace Cooling Fan
Check U1-40 for the elapsed cooling for
operation time.

& Periodic Maintenance of Parts

In order to keep the Inverter operating normally over a long period of time, and to prevent down time due to an
unexpected failure, it is necessary to perform periodic inspections and replace parts according to their service
life.

The data indicated in the following table is to be used as a general guideline only. Periodic inspection stan-
dards vary depending on the Inverter’s installation environment conditions and usage. The Inverter’s sug-
gested maintenance periods are noted below.

Table 7.3 Part Replacement Guidelines

Part Standard Replacement Period Replacement Method
Cooling Fan(s) 2 to 3 years (20,000 hours) Replace with new part.
. Replace with new part.
DC bus capacitor > years (Determine need by inspection.)
Soft charge magnetic contactor - Determine need by inspection.
DC bus fuse 10 years Replace with new part.

Control power fuse

PCB i . . .
CB capacitors 3 years (Determine need by inspection.)

Replace with new board. 7

Note The standard replacement period is based on the following usage conditions:
Ambient temperature: Yearly average of 30°C/86°F
Load factor: 80% maximum
Operating rate: 12 hours maximum per day




€ Types and Number of Cooling Fans Used in the Drive
Cooling fans used for the Inverter has two types; Heatsink cooling fan and heatsink circulation fan. Heatsink
cooling fan blows air to the Inverter heatsink. Heatsink circulation fan stirs up the air inside the Inverter unit.
Table 7.4 shows the number of cooling fans used in the Inverter.

When replacing the fan, use the specified type of the fan. If the inapplicable fans are used, performance of the
Inverter will not be fully obtained.

Table 7.4 Number of Cooling Fans to be Used

Maximum Motor 200 V Class 400 V Class
Capacity Heatsink Cooling Heatsink Circulation Heatsink Cooling Heatsink Circulation

(kW) Fan Fan Fan Fan
3.7 1 - 1 _
4.0 - 1 -
5.5 2 - 2 1
7.5 2 1 2 1
11 2 - 2 1
15 2 1 2 1
18.5 2 - 2 -
22 2 - 2 —
30 2 1 2 -
37 2 1 2 -
45 2 1 2 —
55 2 1 2 1
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€ Cooling Fan Replacement Outline

H200 V and 400 V Class Inverters of 18.5 kW or Less
A cooling fan is attached to the bottom of the Inverter.

If the Inverter is installed using the mounting holes on the back of the Inverter, the cooling fan can be replaced
without removing the Inverter from the installation panel.

If the Inverter is mounted with the heatsink external to the enclosure, the cooling fan can only be replaced by
removing the Inverter from the installation panel.

Removing the Cooling Fan

1. Always turn OFF the input power before removing and installing the heatsink cooling fan.

2. Press in on the right and left sides of the fan cover in the direction of arrows “1” and then pull the fan out
in the direction of arrow “2”.

3. Pull out the cable connected to the fan from the fan cover and disconnect the power connector.

4. Open the fan cover on the left and right sides in direction of arrows “3” and remove the fan cover from the
fan.

Mounting the Cooling Fan
1. Attach the fan cover to the cooling fan. Be sure that the air flow direction is correct (see figure above).
2. Connect the power connector securely and place the power connector and cable into the fan cover.

3. Mount the fan cover on the Inverter. Be sure that the tabs on the sides of the fan cover click into place on
the Inverter heatsink.

Power /

2 \ » 3, connector
1

Fan cover

Fig 7.1 Cooling Fan Replacement (Inverters of 18.5 kW or Less)




m200 V and 400 V Class Inverters of 22 kW or More

The heatsink cooling fan is attached to the top of the heatsink inside the Inverter. The cooling fan(s) can be
replaced without removing the Inverter from the installation panel.

Removing the Cooling Fan
1. Always turn OFF the input power before removing and installing the heatsink cooling fan.
2. Remove the terminal cover, Inverter cover, Digital Operator/Monitor, and front cover from the Inverter.

3. Remove the control board (if necessary) bracket to which the control boards are mounted. Remove all
cables connected to the control board. The cables connected to the terminal board can be removed at the
same time by removing them together with the control circuit terminal board.

4. Remove the cooling fan power connectors from the gate drive board positioned at the back of the control
board.

5. Remove the fan cover screws and pull out the fan cover from the Inverter.

6. Remove the cooling fan(s) from the fan cover.

Mounting the Cooling Fan

After attaching the new cooling fan(s), reverse the above procedure to attach all of the components.
When attaching the cooling fan to the fan cover, be sure that the air flow direction faces the top of the Inverter.

r Air flow direction

Fan cover

Control board
bracket

Control board —-

Fig 7.2 Cooling Fan Replacement (Inverters of 22 kW or More)
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# Circulation Fan Replacement Outline

With some capacities, there is a small fan installed inside the Inverter for the purpose of increasing circulation
in areas where heat has built up. These fans have built-in fan sensors that output an alarm when the rotation
rate of the fan drops to indicate that replacement is necessary.

m200 V Class Inverters of 7.5 kW/400 V Class Inverters of 5.5 kW and 7.5 kW
The circulation fan is installed behind the control circuit terminal board inside the Inverter.

The circulation fan can be replaced by removing the control circuit terminal board.

Removing the Circulation Fan

1. Remove the Digital Operator, the terminal cover, and the front cover.

2. Remove the control circuit terminal board. Remove the cables connected to the terminals if necessary.
3. While pushing the two tabs (A) in direction 1, pull the fan out in direction 2.
4

. Remove the power connector connected to the fan.

Mounting the Circulation Fan
Reverse the above procedure to mount the fan.
Be sure to mount the fan so that the air flows towards the top of the Inverter (direction indicated by the arrow).
Mount the fan securely using the tabs (A).

Confirm that there are no cables in contact with the fan’s rotating parts.

Inverter with Control Circuit Terminal Board Removed

Fig 7.3 Circulation Fan Replacement (200 V Class Inverters of 7.5 kW/400 V Class Inverters of 5.5 kW and 7.5 kW)




m200 V Class Inverters of 15 kW/400 V Class Inverters of 11 kW and 15 kW

The circulation fan is installed at the top-left corner of the Inverter interior.

Removing the Circulation Fan

1. Remove the Digital Operator, the terminal cover, and the front cover.

2. While pushing the power connector tab (A) in direction 1, pull the power connector out in direction 2.
3. While pushing the fan tabs (B) in direction 3, pull the fan out in direction 2.
4.

Remove the power connector connected to the fan.

Mounting the Circulation Fan
Reverse the above procedure to mount the fan.

Be sure to mount the fan so that the air flows towards the bottom of the Inverter (direction indicated by the
arrow).

Mount the fan securely using the fan tabs (B).

Confirm that there are no cables in contact with the fan’s rotating parts.

Circulation fan 4

Fig 7.4 Circulation Fan Replacement (200 V Class Inverters of 15 kW/400 V Class Inverters of 11 kW and 15 kW)
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€ Removing and Mounting the Control Circuit Terminal Board

The control circuit terminal board can be removed and mounted without disconnecting the control wiring.

JU Always confirm that the input power is removed and the Charge LED is not lit before removing or
P: mounting the control circuit terminal board.
®
IMPORTANT

ERemoving the Control Circuit Terminal Board
1. Remove the terminal cover, Digital Operator/Monitor and front cover.
2. Remove the wires connected to FE and/or NC on the control circuit terminal board.

3. Loosen the mounting screws on the left and right sides of the control circuit terminal board “1” until they
are free. It is not necessary to remove these screws completely. They are captive and self-rising.

4. Pull the control circuit terminal board out in the direction of the block arrow “2”.

EMounting the Control Circuit Terminal Board
Reverse the removal procedure to mount the control circuit terminal board.

Confirm that the control circuit terminal board and the control board properly meet at connector CN8 before
insertion.

The connector pins may be damaged if the control circuit terminal board is forced into place, possibly prevent-
ing correct Inverter operation.

Fig 7.5 Removing the Control Circuit Terminal Board




Specifications

This chapter describes the basic specifications of the Inverter and specifications for options and

peripheral devices.
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Standard Inverter Specifications

The standard Inverter specifications are listed by capacity in the following tables.

@ Specifications by Model

Specifications are given by model in the following tables.

H200V Class
Table 8.1 200 V Class Inverters
Model Number CIMR-L7C O 23P7 25P5 27P5 2011 2015 2018 2022 2030 2037 2045 2055
Max. 11 1 t tput
ax. applicable motor outpu 3.7 55 75 1 15 185 2 30 37 45 55
(kW)
Rated output capacity
(VA 7 10 14 20 27 33 40 54 67 76 93
Rated output current (A) 17.5 25 33 49 64 80 96 130 160 183 224

3-phase; 200, 208, 220, 230, or 240 VAC

Max. output voltage (V) (Proportional to input voltage.)

Output ratings

?I/I-Iaz); output frequency Up to 120Hz available by programming.

Rated voltage (V) 3-phase, 200/208/220/230/240 VAC, 50/60 Hz

Rated frequency (Hz)
Rated input current (A) 21 25 40 52 68 96 115 156 176 220 269
;i%(l)lri)wable voltage fluctua- +10%, - 15%

Allowable frequency fluc-

Power supply characteristics

. +59
tuation %
@

2

RZ DC reactor Optional -
5]

S | Measures

<

5 | for power

S | supply

S | harmonics | 17_yy1 _ )
= S puiseree Not possible
5 tification

O

* The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and Inverter, be sure that the Inverter's rated
current is applicable for the motor's rated current.




Standard Inverter Specifications

H400 V Class
Table 8.2 400 V Class Inverters
Model Number CIMR-L7C O 43P7 44P0 45P5 47P5 4011 4015 4018 4022 4030 4037 4045 4055
Max. li 1 t tput
ax. applicable motor outpu 37 40 5.5 7.5 11 15 18.5 2 30 37 45 55
(kW)
. | Rated output capacity
% o) 7 12 15 22 28 34 40 54 67 80 106
E |Rated output current (A) 85 14 18 27 34 41 48 65 30 96 128
é. Max. output voltage (V) 3-phase; 380, 400, 415, 440, 460, or 480 VAC (Proportional to input voltage.)
Os ?]/I_Ii); output frequency Up to 120 Hz available by programming.
Rated voltage (V)
Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460 or 480 VAC, 50/60 Hz
Rated input current (A) 10.2 | 13.2 | 17 | 22 | 32 | 41 | 49

|58

|78|96|115|154

Allowable voltage fluctua-
tion

+10%, - 15%

Allowable frequency fluc-

Power supply characteristics

. =+ 0,
tuation 3%

n

2

2 DC reactor Optional -
O | Measures

Q

E for power

£ | supply

— | harmonics ~ _

2 1,2 phfise rec Not possible
g tification

o

@)

* The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and Inverter, be sure that the Inverter's rated

current is higher than the motor's rated current.




4 Common Specifications

The following specifications apply to both 200 V and 400 V Class Inverters.

Table 8.3 Common Specifications

Model Number
CIMR-L7C O

Specification

Control characteristics

Control method

Sine wave PWM
Closed-loop vector control, Open-loop vector control, V/f control (switched by parameter setting)

Torque characteristics

Normal Duty: 8 kHz carrier frequency, 150% overload for 30 sec,
higher carrier frequency possible with current derating.

Speed control range

1:40 (V/f control)
1:100 (Open-loop vector control)
1:1000 (Closed-loop vector control)

Speed control accuracy

+ 3% (V/f control)
+ 0.2% (Open-loop vector control)
+0.02% (Closed-loop vector control)
(25°C £ 10°C)

Speed control response

5 Hz (Open-loop vector control)
40 Hz (Closed-loop vector control)

Torque limits

Provided (4 quadrant steps can be changed by parameter settings.) (Vector control)

Torque accuracy

+5%

Frequency range

0.01 to 120 Hz

Frequency accuracy (tem-
perature characteristics)

Digital references: + 0.01% (—10°C to +40°C)

Analog references: + 0.1% (25°C + 10°C)

Frequency setting resolu-
tion

Digital references: 0.01 Hz

Analog references: 0.025/50 Hz (11 bits plus sign)

Output frequency resolu-
tion

0.01 Hz

Overload capacity and
maximum current

Normal Duty: 150% of rated output current for 30 sec

Frequency setting signal

0to +10V

Acceleration/Decelera-
tion time

0.01 to 600.00 s (4 selectable combinations of independent acceleration and deceleration time settings)

Braking torque

Approximately 20% (Approximately 125% with Braking Resistor option,
braking transistor built into Inverters of 18.5 kW or less)

Main control functions

Overtorque/undertorque detection, torque limits, 8-speed control (maximum), 4 acceleration and deceleration times, S-curve
acceleration/deceleration, autotuning (rotational or stationary), dwell function, cooling fan ON/OFF control, slip compensation,
torque compensation, auto-restart after fault, DC braking for starting and stopping, fault reset, parameter copy function,
special lift function and sequence, brake sequence, short floor, hardware baseblock

Protective functions

Motor protection

Protection by electronic thermal overload relay.

Instantaneous overcurrent
protection

Stops at approx. 200% of rated output current.

Fuse blown protection

Stops for fuse blown.

Overload protection

150% of rated output current for 30 sec

Overvoltage protection

200 Class Inverter: Stops when main-circuit DC voltage is above 410 V.
400 Class Inverter: Stops when main-circuit DC voltage is above 820 V.

Undervoltage protection

200 Class Inverter: Stops when main-circuit DC voltage is below 190 V.
400 Class Inverter: Stops when main-circuit DC voltage is below 380 V.

Momentary power loss
ridethrough

By selecting the momentary power loss method, operation can be continued if power is restored within 2 s.

Heatsink overheating

Protection by thermistor.

Stall prevention

Stall prevention during acceleration, deceleration and running independently.

Grounding protection

Protection by electronic circuits.

Charge indicator

Glows when the main circuit DC voltage is approx. 10 VDC or more.

Protective structure

Enclosed wall-mounted type (IP20): All models
Enclosed wall-mounted type (NEMA 1): 18.5 kW or less (same for 200 V and 400 V Class Inverters)
Open chassis type (IP00): 22 kW or more (same for 200 V and 400 V Class Inverters)

Environment

Ambient operating tem-
perature

—10°C to 40°C (Enclosed wall-mounted type)
—10°C to 45°C (Open chassis type)

Ambient operating humid-
ity

95% max. (with no condensation)

Storage temperature

—20°C to + 60°C (short-term temperature during transportation)

Application site

Indoor (no corrosive gas, dust, etc.)

Altitude

1000 m max.

Vibration

10 to 20 Hz, 9.8 m/s? max.; 20 to 50 Hz, 2 m/s% max




Appendix

This chapter provides precautions for the Inverter, motor, and peripheral devices and also pro-

vides lists of parameters.
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Inverter Application Precautions

This section provides precautions for selecting, installing, setting, and handling Inverters.

& Selection

Observe the following precautions when selecting an Inverter.

Hinstalling Reactors

A large peak current will flow in the power input circuit when the Inverter is connected to a large-capacity
power transformer (600 kVA or higher) or when switching a phase advancing capacitor. Excessive peak cur-
rent can destroy the converter section. To prevent this, install a DC or AC reactor to improve the power supply
power factor.

If a thyristor convertor, such as a DC drive, is connected in the same power supply system, connect a DC or
AC reactor regardless of the power supply conditions shown in the following diagram.

Powgrosggply DC or AC reactor
(KVA) required
600 DC or AC reactor
not required
0 60 400

Inverter capacity (kVA)

Fig 9.1

@ Installation

Observe the following precautions when installing an Inverter.

Binstallation in Enclosures

Install the Inverter in a clean location where it is not subjected to oil mist, dust, and other contaminants, or
install the Inverter in a completely enclosed panel. Provide cooling measures and sufficient panel space so that
the temperature surrounding the Inverter does not exceed the allowable temperature. Do not install the Inverter
on wood or other combustible materials.

Hinstallation Direction

Mount the Inverter vertically to a wall or other vertical surface.



Inverter Application Precautions

@ Settings

Observe the following precautions when making settings for an Inverter.

EUpper Limits

The maximum output frequency can be set up to 120 Hz (depends on the carrier frequency). Setting the output
frequency too high can damage the machine. So pay attention to the mechanical system and observe required
limits for the output frequency.

EDC Injection Braking

If the DC injection braking current or the braking time are set too high, the motor can overheat, which can
damage the motor.

B Acceleration/Deceleration Times

The motor's acceleration and deceleration times are determined by the torque generated by the motor, the load

torque, and the load's inertial moment (GD2/4). If the stall prevention functions are activated during accelera-
tion or deceleration, it might be necessary to increase the acceleration or deceleration time. The stall preven-
tion functions will increase the acceleration or deceleration time by the amount of time the stall prevention
function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and Inverter.

€ Handling

Observe the following precautions when wiring or performing maintenance for an Inverter.

EWiring Check

The Inverter will be internally damaged if the power supply voltage is applied to output terminal U, V, or W.
Check wiring for any mistakes before supplying power. Check all wiring and control sequences carefully.

EMagnetic Contactor Installation

If a magnetic contactor is installed in the power supply line do not exceed one start per hour. Switching more
often can damage the inrush current prevention circuit.

EMaintenance and Inspections

After turning OFF the main circuit power supply it can take several minutes before the DC bus is discharged
completely. The CHARGE indicator, indicating if the DC bus is charged, glows above a voltage of 10 VDC.
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Motor Application Precautions

This section provides precautions for motor application.

€ Using the Inverter for an Existing Standard Motor
When a standard motor is operated with the Inverter, power loss is slightly higher than when operated with a
commercial power supply.

Observe the following precautions when using an Inverter for an existing standard motor.

HLow Speed Ranges

If a standard cooled motor is used at low speed the cooling effects are diminished. If the motor is used in con-
stant torque applications in low speed area the motor may overheat. If full torque is required at low speed con-
tinuously an externally cooled motor must be used.

Hinstallation Withstand Voltage

If the Inverter is used with an input voltage of 440 V or higher and long motor cables, ensure that the motor
insulation class is suitable. Contact Yaskawa for the details.

ENoise

The noise generated in the motor depends on the carrier frequency. The higher the setting the less the gener-
ated noise is.

@ Using the Inverter for Special Motors

Observe the following precautions when using a special motor.

mPole-changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select an appropriate
Inverter according to the maximum current of the motor.

B Gearmotor

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
In particular, continuous operation of an oil-lubricated motor in the low speed range may result in damaging.
If the motor is to be operated at a speed higher than 50 Hz, consult the manufacturer.

ESynchronous Motor

A synchronous motor is not suitable for Inverter control.

ESingle-phase Motor

Do not use an Inverter for a single-phase capacitor motor. Any capacitors directly connected to the Inverter
output may damage the Inverter.



Motor Application Precautions .

€ Power Transmission Mechanism (Speed Reducers, Belts and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will
be affected when the motor operates only in the low speed range. The power transmission mechanism will
make noise and experience problems with service life and durability if the motor is operated at low speeds

continuously.
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Parameters

Factory settings are given in the following table.

Table 9.1 User Constants

No. Name Zii:;rgy Setting
A1-00 | Language selection for Digital Operator display 0
Al1-01 Parameter access level 2
Al1-02 Control method selection 3
A1-03 | Initialize 0
Al1-04 | Password 0
Al1-05 Password setting 0

A[i-z?; 2to User specified parameters -
b1-01 Reference source selection 0
b1-02 Run Command source selection 1
b1-03 Stopping method selection 0
b1-06 Control input scan 1
b1-07 Operation selection after switching to remote mode 0
b1-08 Run Command selection in programming modes 1
b2-08 Magnetic flux compensation volume 0%
b4-01 Timer function ON-delay time 0.0s
b4-02 Timer function OFF-delay time 0.0s
b6-01 Dwell frequency at start 0.0 Hz
b6-02 Dwell time at start 0.0s
b6-03 Dwell frequency at stop 0.0 Hz
b6-04 Dwell time at stop 00s
C1-01 Acceleration time 1
C1-02 | Deceleration time 1
C1-03 Acceleration time 2
C1-04 | Deceleration time 2
C1-05 Acceleration time 3 3.00s
C1-06 | Deceleration time 3
C1-07 | Acceleration time 4
C1-08 | Deceleration time 4
C1-09 | Emergency stop time
C1-10 | Accel/decel time setting unit 0
Cl-11 Accel/decel time switching frequency 0.0 Hz
C2-01 S-curve characteristic time at acceleration start 0.50's
C2-02 S-curve characteristic time at acceleration end 0.50's
C2-03 S-curve characteristic time at deceleration start 0.50's
C2-04 | S-curve characteristic time at deceleration end 0.50's
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Table 9.1 User Constants (Continued)

No. Name Zﬁ?}g Setting
C2-05 S-curve Characteristic time below leveling speed 0.50 s
C3-01 Slip compensation gain 1.0
C3-02 Slip compensation delay time 2000 ms
C3-03 Slip compensation limit 200 %
C3-04 Slip compensation selection during regeneration 1
C3-05 Output voltage limit operation selection 1
C4-01 Torque compensation gain 1.00
C4-02 Torque compensation delay time constant 200 ms !
C4-03 Starting torque compensation (FWD) 0.0 %
C4-04 Starting torque compensation (REV) 0.0 %
C4-05 Starting torque compensation time constant 10 ms
C4-06 Torque compensation delay time constant 2 150 ms
Cs-01 ASR proportional (P) gain 1 40.00
C5-02 ASR integral (I) time 1 0.500
C5-03 ASR proportional (P) gain 2 20.00
C5-04 ASR integral (I) time 2 0.500
C5-06 ASR delay time 0.004
C5-07 ASR switching frequency 0.0 Hz
C5-08 ASR integral (I) limit 400 %
C5-09 ASR proportional (P) gain 3 40.00
Cs-10 ASR integral (I) time 3 0.500 s
C6-02 Carrier frequency selection 3*2
C6-03 Carrier frequency upper limit 80k Hz ™
C6-09 Carrier frequency selection during autotuning (Rotational type) 0 9
C6-10 Carrier frequency selection during autotuning (Stationary type) 1

d1-01 "1 | Frequency reference 1 0.00 Hz
d1-02 11 | Frequency reference 2 0.00 Hz
d1-03 *!1 | Frequency reference 3 0.00 Hz
d1-04 "1 | Frequency reference 4 0.00 Hz
d1-05 *!1 | Frequency reference 5 0.00 Hz
d1-06 *1! | Frequency reference 6 0.00 Hz
d1-07 *11 | Frequency reference 7 0.00 Hz
d1-08 *!11 | Frequency reference 8 0.00 Hz
d1-09 *12 | Vn reference 0.00 Hz
d1-10 *12 | V1 reference 0.00 Hz




Table 9.1 User Constants (Continued)

No. Name ';Z‘t::::g Setting
d1-11 *12 | V2 reference 0.00 Hz
d1-12 12 | V3 reference 0.00 Hz
d1-13 *12 | Vr reference 0.00 Hz
d1-14 *12 | Inspection reference 25.00 Hz

d1-17 VI (Leveling) reference 4.00 Hz
d1-18 Speed priority selection 0
d6-03 Field forcing function selection 0
d6-06 Field forcing function limit 400 %
E1-01 Input voltage setting 200V "3
E1-03 V/f pattern selection F
E1-04 Max. output frequency (FMAX) 60.0 Hz
E1-05 Max. output voltage (VMAX) 200.0 vV *3
E1-06 Base frequency (FA) 60.0 Hz
E1-07 Mid. output frequency (FB) 3.0Hz ™!
E1-08 | Mid. output frequency voltage (VB) 1ov* s
E1-09 Min. output frequency (FMIN) 0.5Hz ™!
E1-10 Min. output frequency voltage (VMIN) 20V
E1-13 Base voltage (VBASE) 0.0V ™
E2-01 Motor rated current 1400 A"
E2-02 Motor rated slip 2.73Hz
E2-03 Motor no-load current 450A
E2-04 Number of motor poles 4 poles
E2-05 Motor line-to-line resistance 0.771 Q3
E2-06 Motor leak inductance 19.6 % 3
E2-07 Motor iron saturation coefficient 1 0.50
E2-08 Motor iron saturation coefficient 2 0.75
E2-09 Motor mechanical losses 0.0 %
E2-10 Motor iron loss for torque compensation 12w?™
E2-11 | Motor rated output power 3.70 3
E2-12 Motor iron saturation coefficient 3 1.30
F1-01 PG constant 600 "
F1-02 Operation selection at PG open circuit (PGO) 1
F1-03 Operation selection at overspeed (OS) 1
F1-04 Operation selection at deviation 3




Parameters

Table 9.1 User Constants (Continued)

No. Name ';e:t:tt;rgy Setting
F1-05 PG rotation 0
F1-06 PG division rate (PG pulse monitor) 1
F1-08 Overspeed detection level 115 %
F1-09 Overspeed detection delay time 0.0s
F1-10 Excessive speed deviation detection level 10 %
F1-11 Excessive speed deviation detection delay time 05s
F1-14 PG open-circuit detection delay time 1.0s
F4-01 Channel 1 monitor selection 2
F4-02 Channel 1 gain 100.0 %
F4-03 Channel 2 monitor selection 3
F4-04 Channel 2 gain 50.0 %
F4-05 Channel 1 output monitor bias 0.0 %
F4-06 Channel 2 output monitor bias 0.0 %
F4-07 Analog output signal level for channel 1 0
F4-08 Analog output signal level for channel 2 0
F5-01 Channel 1 output selection 0
F5-02 Channel 2 output selection 1
F5-03 Channel 3 output selection 2
F5-04 Channel 4 output selection 4
F5-05 Channel 5 output selection 6
F5-06 Channel 6 output selection 37
F5-07 Channel 7 output selection OF
F5-08 Channel 8 output selection OF
F5-09 DO-08 output mode selection 0
F6-01 Operation selection after communications error 1
F6-02 Input level of external error from communications option board 0
F6-03 Stopping method for external error from communications option board 1
F6-04 Trace sampling from communications option board 0
F6-05 Current monitor unit selection 0
F6-06 Torque reference/torque limit selection from communications option board 0
H1-01 Terminal S3 function selection 24
H1-02 Terminal S4 function selection 14
H1-03 | Terminal S5 function selection 3
H1-04 Terminal S6 function selection 4
H1-05 | Terminal S7 function selection 6
H2-01 Terminal M1-M2 function selection 40
H2-02 Terminal M3-M4 function selection 41




Table 9.1 User Constants (Continued)

No. Name ';i‘t::;rgy Setting
H2-03 | Terminal M5-M6 function selection 6
H3-01 Signal level selection (AI-14B CH1) 0
H3-02 | Gain (AI-14B CH1) 100.0 %
H3-03 | Bias (AI-14B CH1) 0.0 %
H3-04 Signal level selection (AI-14B CH3) 0
H3-05 Multi-function analog input (AI-14B CH3) 2
H3-06 | Gain (Al-14B CH3) 100.0 %
H3-07 | Bias (AI-14B CH3) 0.0 %
H3-08 Multi-function analog input AI-14B CH2 signal level selection 0
H3-09 Multi-function analog input AI-14B CH2 function selection 3
H3-10 | Gain (AI-14B CH2) 100.0 %
H3-11 Bias (AI-14B CH2) 0.0 %
H3-12 Analog input filter time constant 0.03 s
H3-15 Terminal Al function selection 0
H3-16 | Gain (Terminal Al) 100.0 %
H3-17 Bias (Terminal A1) 0.0 %
H5-01 | Station address IF
H5-02 Communication speed selection 3
H5-03 | Communication parity selection 0
H5-04 Stopping method after communication error 3
H5-05 | Communication error detection selection 1
H5-06 | Send wait time 5 ms
H5-07 | RTS control ON/OFF 1
L1-01 Motor protection selection 1
L1-02 Motor protection time constant 1.0 min *7
L2-05 Undervoltage detection level 190V *8
L2-11 | Battery Voltage ov"™s
L3-01 Stall prevention selection during accel 1
L3-02 Stall prevention level during accel 150 %
L3-03 Stall prevention limit during accel 50 %
L3-04 Stall prevention selection during decel 0
L3-05 Stall prevention selection during running 1
L3-06 Stall prevention level during running 150 %
L4-01 Speed agreement detection level 0.0 Hz
L4-02 Speed agreement detection width 2.0 Hz
L4-03 Speed agreement detection level (+/-) 0.0 Hz




Parameters

Table 9.1 User Constants (Continued)

No. Name Z‘:t:ttl?g Setting
L4-04 Speed agreement detection width (+/-) 2.0 Hz
L4-05 Operation when frequency reference is missing 0
L4-06 Frequency reference value at frequency reference loss 80 %
L5-01 Number of auto restart attempts 2
L5-02 Auto restart operation selection 1
L5-03 Auto restart interval time 2.0 sec
L6-01 Torque detection selection 1 4
L6-02 Torque detection level 1 150 %
L6-03 Torque detection time 1 10.0s
L6-04 Torque detection selection 2 0
L6-05 Torque detection level 2 150 %
L6-06 Torque detection time 2 0.1s
L7-01 Forward drive torque limit 200 % 0
L7-02 | Reverse drive torque limit 200 % 0
L7-03 Forward regenerative torque limit 200 % 0
L7-04 Reverse regenerative torque limit 200 % 0
L7-06 Torque limit time constant 200 ms
L7-07 Torque Limit Operation during accel/decel 0
L8-02 Overheat pre-alarm level 75°C *5
L8-03 Operation selection after overheat pre-alarm 3
L8-07 Output open-phase protection selection 2
L8-09 Ground protection selection 1
L8-10 Cooling fan control selection 0
L8-11 Cooling fan control delay time 60 s
L8-12 Ambient temperature 45°C
L8-18 Soft CLA selection 1
L8-20 LF detection time 0.2 sec
N2-01 Speed feedback detection control (AFR) gain 1.00
N2-02 Speed feedback detection control (AFR) time constant 1 50 ms
N2-03 Speed feedback detection control (AFR) time constant 2 750 ms
N5-01 Feed forward control selection 1
N5-02 | Motor acceleration time 0154 %>
N5-03 | Feed forward proportional gain 1.00
0l-01 Monitor selection 6
0l1-02 Monitor selection after power up 1
0l1-03 Frequency units of reference setting and monitor 0

9-11




Table 9.1 User Constants (Continued)

No. Name ';":t::::g Setting
01-04 Setting unit for frequency parameters related to V/f characteristics 0
01-05 LCD Display contrast adjustment 3
02-01 LOCAL/REMOTE key enable/disable 0
02-02 STOP key during control circuit terminal operation 0
02-03 Parameter initial value 0
02-04 | kVA selection 4%
02-05 Frequency reference setting method selection 0
02-06 Operation selection when digital operator is disconnected 0
02-07 Cumulative operation time setting 0 hr
02-08 Cumulative operation time selection 0
02-09 Initialize Mode 0
02-10 Fan operation time setting 0 hr
02-12 Fault trace initialize 0
02-15 Operation counter initialize 0
03-01 Copy function selection 0
03-02 Read permission selection 0
S1-01 Zero-speed level (DC injection braking starting frequency) 1.2 Hz *10
S1-02 DC injection braking current at start 50 %
S1-03 DC injection braking current at stop 50 %
S1-04 DC injection braking time at start 0.50s 10
S1-05 DC injection braking time at stop 0.60 s
S1-06 Brake release delay time 0.20
S1-07 Brake close delay time 0.10
S1-14 SE2 detection delay time 200 ms
S1-15 SE3 detection delay time 200 ms
S1-16 RUN delay time 0.10s
S1-17 DC injection current gain at regeneration 100 %
S1-18 DC injection current gain at motoring 20 %
S1-19 Magnetic contactor close delay time 0.10s
S1-20 Zero-servo gain 5
S1-21 Zero-servo completion width 10
S1-22 Torque compensation time at start 500 ms
S1-23 Torque compensation gain during lowering 1.000
S1-24 Torque compensation bias during raising 0.0 %
S1-25 Torque compensation bias during lowering 0.0 %
S1-26 Dwell speed reference 0.0 Hz




Parameters

Table 9.1 User Constants (Continued)

Facto .
No. Name ory Setting
Setting
S1-27 Frequency detection during deceleration 0.0 Hz
S2-01 Motor rated speed 1380 min’!
S2-02 Slip compensation gain at motoring 0.70
S2-03 Slip compensation gain at regenerating 1.00
S2-07 Slip compensation primary delay time 200 ms
S2-15 Slip compensation selection during regeneration 1
S3-01 Short-floor function selection 0
T1-01 Autotuning mode selection 1
T1-02 Motor output power 3.70 kW ™
T1-03 | Motor rated voltage 2000V 8
T1-04 | Motor rated current 1400 A"
T1-05 Motor base frequency 60.0 Hz
T1-06 Number of motor poles 4 poles
T1-07 | Motor base speed 1450 min’!
T1-08 Number of PG pulses 600 *©
T1-09 No load current 4.50 A (E2-03)
* 1. The factory setting will change when the control method is changed. Open-loop vector control factory settings are given.
* 2. For Inverters of 200/400 V 3.7 kW to 22 kW, the value is 3.
For Inverters of 200/400 V 30 kW to 55 kW, the value is 2.
* 3. This value is set according to 02-09. Values for a 200 V Class Inverter when 02-09=0 (Asia) are given. Values for a 400 V Class Inverter are double.
* 4. E1-13 is set to the same value as E1-05 by autotuning.
* 5. The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 3.7 kW is given.
* 6. The factory setting is set according to 02-09. The value when 02-09=0 (Asia) is given. The value is 1024 when 02-09 is 1 or 2.
* 7. This value is set according to 02-09. The value when 02-09=0 is given.
* 8. These are values for a 200 V Class Inverter. The value for a 400 V Class Inverter is the double.
* 9. A setting value of 100 % is equal to the motor rated torque.
* 10. The factory setting will change when the control method is changed. The V/f control factory setting is given.
* 11. Not displayed when d1-18 is 1 or 2.
* 12. Not displayed when d1-18 is 0.
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A

AC reactor, 2-14

acceleration and deceleration times, 5-19
advanced programming mode, 3-6, 3-10
alarm detection, 6-9

ASIC internal RAM fault, 6-7

ASIC version fault, 6-7

auto restart, 5-82

autotuning mode, 3-6, 3-13

B

baseblock circuit error, 6-7
BUS Option Com Err, 6-6, 6-11

C

CALL ComCall, 6-11

carrier frequency parameter setting error, 6-13
CE MEMOBUS Com Err, 6-11

CE Memobus Com Err, 6-6

CF Out of Control, 6-5

closed-loop connectors, 2-6

Communication option board A/D converter error, 6-7
communication option board external fault, 6-10
communications on standby, 6-11

control circuit terminals, 2-18

control fault, 6-5

control power supply undervoltage, 6-3
CPF00 COM-ERR(OP&INV), 6-6

CPF01 COM-ERR (OP&INV), 6-7

CPF02 BB Circuit Err, 6-7

CPF03 EEPROM Error, 6-7

CPF04 Internal A/D Err, 6-7

CPFO05 External A/D Err, 6-7

CPFO06 Option Error, 6-7

CPF07 RAM-Err, 6-7

CPF08 WAT-Err, 6-7

CPF09 CPU-Err, 6-7

CPF10 ASIC-Err, 6-7

CPF20 Option A/D Error, 6-7

CPF21 Option CPU Down, 6-8

CPF22 Option Type Err, 6-8

CPF23 Option DPRAM Err, 6-8

Index-1

CPU external A/D converter fault, 6-7
CPU external RAM fault, 6-6

CPU internal A/D converter fault, 6-7

CPU-ASIC mutual diagnosis fault, 6-7
cur stuck 1, 6-4, 6-9

cur stuck 2, 6-5, 6-10

D

daily inspection, 7-2

DC bus fuse open, 6-2

DC bus overvoltage, 6-3, 6-9

DC bus undervoltage, 6-3, 6-9

DC reactor, 2-14

detecting motor overspeed, 5-78

DEV Speed Deviation, 6-5, 6-10

digital operator, 3-3

digital operator/monitor communication fault 1, 6-6
digital operator/monitor communication fault 2, 6-7
digital operator/monitor connection fault, 6-6

drive mode, 3-6, 3-8

dwell function, 5-22

dynamic braking transistor, 6-4

E

earth leakage breaker, 2-14
EEPROM error, 6-7

EEPROM write error, 6-13

EF 7 Ext Fault S7, 6-6

EF External Fault, 6-9

EF0 Opt External Flt, 6-6, 6-10
EF3 Ext Fault S3, 6-6, 6-11

EF4 Ext Fault S4, 6-6, 6-11

EF5 Ext Fault S5, 6-6, 6-11

EF6 Ext Fault S6, 6-6, 6-11

EF7 Ext Fault S7, 6-11
emergency stop, 5-11

enclosed wall-mounted type, 1-4
ERR EEPROM R/W Err, 6-13
excessive speed deviation, 6-5, 6-10
external error, 5-54

external fault, 6-6

external fault at terminal S3, 6-11

external fault at terminal S4, 6-11
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external fault at terminal S5, 6-11
external fault at terminal S6, 6-11

external fault at terminal S7, 6-11

F

fault restart, 5-82
forward/reverse Run Commands input together, 6-9
frequency references, 5-25

function selection error, 6-12

G

GF Ground Fault, 6-2
ground fault, 6-2

ground wiring, 2-15

H

heatsink overheat, 6-4, 6-9

inrush current prevention circuit fault, 6-3
installation site, 1-9

inverter input voltage, 5-65

inverter KVA setting error, 6-12

inverter overload, 6-4

inverter’s cooling fan stopped, 6-4

L

LF Output Phase Loss, 6-4

magnetic contactor, 2-14

main circuit voltage fault, 6-3

maintenance and inspection, 7-1

masses, 1-8

MEMOBUS communication error, 6-6

MEMOBUS communications alarm, 6-11

monitor display when the power supply is turned ON, 5-68
motor overload, 6-4

motor overspeed, 6-5

Index-2

motor parameters, 5-61

motor protection operation time, 5-48
motor torque detection, 5-42
moulded-case circuit breaker, 2-14
mounting dimensions, 1-7
multi-function analog input error, 6-12

multi-function input selection error, 6-12

N

number of PG pulses, 5-77

O

OC Over Current, 6-2

OH Heatsink Overtemp, 6-4

OH Heatsnk Overtmp, 6-9

OHI1 Heatsink Max Temp, 6-4
OH2 Over Heat 2, 6-9

OL1 Motor Overload, 6-4

OL2 Inv Overload, 6-4

OL3 Cur Stuck 1, 6-4, 6-9

OL4 Cur Stuck 2, 6-5, 6-10

OPEO1 kVA Selection, 6-12
OPEO2 Limit, 6-12

OPEO03 Terminal, 6-12

OPEOS5 Sequence Select, 6-12
OPEO07 Analog Selection, 6-12
OPEO0S8 Constant Selection, 6-12
OPE10 V/f Ptrn Setting, 6-12
OPE11 CarrFrq/On-Delay, 6-13
open chassis type, 1-4

operator programming errors, 6-12
OPR Oper Disconnect, 6-6

option board code number fault, 6-8
option board connection fault, 6-7
option board interconnection fault, 6-8
option communication error, 6-6
option communications alarm, 6-11
OS Overspeed Det, 6-5, 6-10
output open-phase, 6-4

OV DC Bus Overvolt, 6-3, 6-9
overcurrent, 6-2

overheat alarm, 6-9

overspeed alarm, 6-10
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parameter setting out of range, 6-12
password, 5-74

periodic inspection, 7-2

periodic maintenance of parts, 7-3
PF Input Phase Loss, 6-3

PG disconnection, 6-5, 6-10

PG open circuit, 5-78

PG pulse monitor output dividing ratio, 5-78
PG rotation direction, 5-77

PGO PG Open, 6-5, 6-10

PUF DC Bus Fuse Open, 6-2

Q

quick programming mode, 3-6, 3-9

R

rated current, 5-47
RR DynBrk Transistr, 6-4
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S

SE1 Sequence Error 1, 6-6

SE2 Sequence Error 2, 6-6

SE3 Sequence Error 3, 6-6
self-diagnosis fault of option board, 6-8
sequence error 1, 6-6

sequence error 2, 6-6

sequence error 3, 6-6

setting the V/f pattern, 5-64

slip compensation, 5-30

speed deviation, 5-78

stabilizing speed, 5-37

stall prevention, 5-23

standard connection diagrams, 2-12
standard inverter specifications, 8-2
surge absorber, 2-14

SVE Zero-servo Fault, 6-5

T

terminal block, 2-5

Index-3

timer function, 5-55
torque compensation, 5-32
torque limit, 5-45
troubleshooting, 6-1, 6-17

U

UL3 Undertorq Det 1, 6-5

UL3 Undertorque Det 1, 6-10
UL4 Undertorq Det 2, 6-5

UL4 Undertorque Det 2, 6-10
undertorque detection 1, 6-5, 6-10
undertorque detection 2, 6-5, 6-10
UV DC Bus Undervolt, 6-9

UV1 DC Bus Undervolt, 6-3
UV2 CTL PS Undervolt, 6-3
UV3 MC Answerback, 6-3
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V/f parameter setting error, 6-12
verify mode, 3-6, 3-12

W

watchdog timer fault, 6-7
wire sizes, 2-6, 2-18

wiring, 2-1
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zero-servo fault, 6-5
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