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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

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

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers to
an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for anything
else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation of the product.
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.
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General Precautions

Observe the following precautions when using the SYSDRIVE Inverters and peripheral devices.

This manual may include illustrations of the product with protective covers removed in order to de-
scribe the components of the product in detail. Make sure that these protective covers are on the
product before use.

Consult your OMRON representative when using the product after a long period of storage.
&WARNING Do not touch the inside of the Inverter. Doing so may result in electrical shock.

&WARNING Operation, maintenance, or inspection must be performed after turning OFF the
power supply, confirming that the CHARGE indicator (or status indicators) are OFF,
and after waiting for the time specified on the front cover. Not doing so may result in
electrical shock.

&WARNING Do not damage, pull on, apply stress to, place heavy objects on, or pinch the cables.
Doing so may result in electrical shock.

&WARNING Do not touch the rotating parts of the motor under operation. Doing so may result in
injury.

&WARNING Do not modify the product. Doing so may result in injury or damage to the product.

&Caution Do not store, install, or operate the product in the following places. Doing so may
result in electrical shock, fire or damage to the product.

* Locations subject to direct sunlight.

e Locations subject to temperatures or humidity outside the range specified in the
specifications.

* Locations subject to condensation as the result of severe changes in temperature.
¢ Locations subject to corrosive or flammable gases.

¢ Locations subject to exposure to combustibles.

¢ Locations subject to dust (especially iron dust) or salts.

¢ Locations subject to exposure to water, oil, or chemicals.

e Locations subject to shock or vibration.

&Caution Do not touch the Inverter radiator, regenerative resistor, or AC Motor surface while the
power is being supplied or soon after the power is turned OFF. Doing so may result in
a skin burn due to the hot surface.

&Caution Do not conduct a dielectric strength test on any part of the Inverter. Doing so may
result in damage to the product or malfunction.

&Caution Take appropriate and sufficient countermeasures when installing systems in the fol-
lowing locations. Not doing so may result in equipment damage.

¢ Locations subject to static electricity or other forms of noise.

* Locations subject to strong electromagnetic fields and magnetic fields.
¢ Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.
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Transportation Precautions

&Caution Do not hold by front cover or panel, instead, hold by the radiation fin (heat sink) while
transporting the product. Doing so may result in injury.

&Caution Do not pull on the cables. Doing so may result in damage to the product or malfunc-
tion.
&Caution Use the eye-bolts only for transporting the Inverter. Using them for transporting the

machinery may result in injury or malfunction.

Installation Precautions

&WARNING Provide an appropriate stopping device on the machine side to secure safety. (A hold-
ing brake is not a stopping device for securing safety.) Not doing so may result in
injury.

&WARNING Provide an external emergency stopping device that allows an instantaneous stop of
operation and power interruption. Not doing so may result in injury.

&Caution Be sure to install the product in the correct direction and provide specified clearances
between the Inverter and control panel or with other devices. Not doing so may result
in fire or malfunction.

&Caution Do not allow foreign objects to enter inside the product. Doing so may result in fire or
malfunction.

&Caution Do not apply any strong impact. Doing so may result in damage to the product or mal-
function.

Wiring Precautions

&WARNING Wiring must be performed only after confirming that the power supply has been turned
OFF. Not doing so may result in electrical shock.

&WARNING Wiring must be performed by authorized personnel. Not doing so may result in electri-
cal shock or fire.

&WARNING Be sure to confirm operation only after wiring the emergency stop circuit. Not doing so
may result in injury.

&WARNING Always connect the ground terminals to a ground of 100 Q or less for the 200-V AC
class, or 10 Q or less for the 400-V AC class. Not connecting to a proper ground may
result in electrical shock.

&Caution Install external breakers and take other safety measures against short-circuiting in
external wiring. Not doing so may result in fire.

&Caution Confirm that the rated input voltage of the Inverter is the same as the AC power sup-
ply voltage. An incorrect power supply may result in fire, injury, or malfunction.

&Caution Connect the Braking Resistor and Braking Resistor Unit as specified in the manual.
Not doing so may result in fire.
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&Caution Be sure to wire correctly and securely. Not doing so may result in injury or damage to
the product.

&Caution Be sure to firmly tighten the screws on the terminal block. Not doing so may result in
fire, injury, or damage to the product.

&Caution Do not connect any power source to the U, V, or W output. Doing so may result in
damage to the product or malfunction.

&Caution Do not connect a load to the motor when performing auto-tuning. Doing so may result
in personal injury or equipment damage.

Operation and Adjustment Precautions

&WARNING Turn ON the input power supply only after mounting the front cover, terminal covers,
bottom cover, Operator, and optional items. Not doing so may result in electrical
shock.

&WARNING Do not remove the front cover, terminal covers, bottom cover, Operator, or optional
items while the power is being supplied. Not doing so may result in electrical shock or
damage to the product.

&WARNING Do not operate the Operator or switches with wet hands. Doing so may result in elec-
trical shock.

&WARNING Do not touch the inside of the Inverter. Doing so may result in electrical shock.

&WARNING Do not come close to the machine when using the error retry function because the
machine may abruptly start when stopped by an alarm. Doing so may result in injury.

&WARNING Do not come close to the machine immediately after resetting momentary power inter-
ruption to avoid an unexpected restart (if operation is set to be continued in the pro-
cessing selection function after momentary power interruption is reset). Doing so may
result in injury.

&WARNING Provide a separate emergency stop switch because the STOP Key on the Operator is
valid only when function settings are performed. Not doing so may result in injury.

&WARNING Be sure confirm that the RUN signal is turned OFF before tuning ON the power sup-
ply, resetting the alarm, or switching the LOCAL/REMOTE selector. Doing so while the
RUN signal is turned ON may result in injury.

&Caution Be sure to confirm permissible ranges of motors and machines before operation
because the Inverter speed can be easily changed from low to high. Not doing so may
result in damage to the product.

&Caution Provide a separate holding brake when necessary. Not doing so may result in injury.

&Caution Do not perform a signal check during operation. Doing so may result in injury or dam-
age to the product.

&Caution Do not carelessly change settings. Doing so may result in injury or damage to the
product.
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Maintenance and Inspection Precautions

/\ WARNING

/\ WARNING

/\ WARNING
/\ WARNING

& Caution

& Caution

Do not touch the Inverter terminals while the power is being supplied.

Maintenance or inspection must be performed only after turning OFF the power sup-
ply, confirming that the CHARGE indicator (or status indicators) is turned OFF, and
after waiting for the time specified on the front cover. Not doing so may result in elec-
trical shock.

Maintenance, inspection, or parts replacement must be performed by authorized per-
sonnel. Not doing so may result in electrical shock or injury.

Do not attempt to take the Unit apart or repair. Doing either of these may result in elec-
trical shock or injury.

Carefully handle the Inverter because it uses semiconductor elements. Careless han-
dling may result in malfunction.

Do not change wiring, disconnect connectors, the Operator, or optional items, or
replace fans while power is being supplied. Doing so may result in injury, damage to
the product, or malfunction.
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Warning Information and Position

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

Warning
information
position

Warning
information
position

lllustration shows the 3G3RV-A2004 llustration shows the 3G3RV-B2220

Warning Information

AWARNING

A Risk of electric shock.

*Read manual before installing.

*Wait 5 minutes for capacitor discharge
after disconnecting power supply.

AAVERTISSEMENT

A Risque de dEcharge Electrique.

eLire le manuel avant I' installation.

eAttendre 5 minutes aprEs la coupure de
I' allmentation. Pour permettre la
dEcharge des condensateurs.
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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.).

« MODBUS is a trademark of the AEG Schneider Automation, Inc.
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Chapter 1 ==
Handling Inverters

This chapter describes the checks required upon receiving or installing an Inverter.
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.SYSDRIVE RV Introduction

€ SYSDRIVE RV Applications

The SYSDRIVE RV is ideal for the following applications.
 Fan, blower, and pump applications

» Conveyors, pushers, metal tooling machines, etc.

Settings must be adjusted to the application for optimum operation. Refer to Chapter 4 Trial Operation.

€ RV-series Inverter Models

m200-V Class RV-series Inverter Models

Table 1.1 RV-series Inverter Models (200-V Class)

Ps:‘::;(::::: Maximum Applied Motor Capacity Model (North America)
0.4 kW 3G3RV-A2004-AV1
0.75 kW 3G3RV-A2007-AV1
1.5kW 3G3RV-A2015-AV1
22kW 3G3RV-A2022-AV1
3.7 kW 3G3RV-A2037-AV1
55kW 3G3RV-A2055-AV1
75 kW 3G3RV-A2075-AV1
11 kW 3G3RV-A2110-AV1
NEN&B type 15 kW 3G3RV-A2150-AV1
18.5 kW 3G3RV-A2185-AV1
22 kW 3G3RV-A2220-AV1
30 kW 3G3RV-A2300-AV1
37 kW 3G3RV-A2370-AV1
45 kW 3G3RV-A2450-AV1
35 kW 3G3RV-A2550-AV1
75 kW 3G3RV-A2750-AV1
90 kW 3G3RV-A2900-AV 1
22 kW 3G3RV-B2220-AV 1
30 kW 3G3RV-B2300-AV 1
. 37 kW 3G3RV-B2370-AV 1
Open Chassis A5KkW 3G3RV-B2450-AV1
ggg 55 kW 3G3RV-B2550-AV1
75 kW 3G3RV-B2750-AV 1
90 kW 3G3RV-B2900-AV |
110 kW 3G3RV-B211K-AV1




SYSDRIVE RV Introduction

H400-V Class RV-series Inverter Models

Table 1.2 RV-series Inverter Models (400-V Class)

F;:Li::::: Maximum Applied Motor Capacity Model (North America)
0.4 kW 3G3RV-A4004-AV1
0.75 kW 3G3RV-A4007-AV1
1.5 kW 3G3RV-A4015-AV1
22 kW 3G3RV-A4022-AV1
3.7kW 3G3RV-A4037-AV1
5.5kW 3G3RV-A4055-AV1
7.5 kW 3G3RV-A4075-AV1
11 kW 3G3RV-A4110-AV1
15 kW 3G3RV-A4150-AV1
NEMA Itype 19 kW 3G3RV-A4185-AV1
P20 22 kW 3G3RV-A4220-AV1

30 kW 3G3RV-A4300-AV1 1
37 kW 3G3RV-A4370-AV1 —

45 kW 3G3RV-A4450-AV1
55 kW 3G3RV-A4550-AV1
75 kW 3G3RV-A4750-AV1
90 kW 3G3RV-A4900-AV 1
110 kW 3G3RV-A411K-AV1
132 kW 3G3RV-A413K-AV1
160 kW 3G3RV-A416K-AV1
22 kW 3G3RV-B4220-AV1
30 kW 3G3RV-B4300-AV1
37 kW 3G3RV-B4370-AV1
45 kW 3G3RV-B4450-AV1
55 kW 3G3RV-B4550-AV1
Open Chassis 75 kW 3G3RV-B4750-AV1
type 90 kW 3G3RV-B4900-AV1
IPOO 110 kW 3G3RV-B411K-AV1
132 kW 3G3RV-B413K-AV1
160 kW 3G3RV-B416K-AV1
185 kW 3G3RV-B418K-AV1
220 kW 3G3RV-B422K-AV1
300 kW 3G3RV-B430K-AV1
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Confirmations upon Delivery

& Checks

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

Table 1.3 Checks

Item Method

Has the correct model of Inverter been

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

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

i ?
Is the Inverter damaged in any way? other damage resulting from shipping.

Are any screws or other components

loose? Use a screwdriver or other tools to check for tightness.

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

€ 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 Inverter: 3-phase, 200 VAC, 37 kW, IEC IP00 standards.

Inverter model

¥
(OMRON 3G3RV-B2370-AV1

Input specifications—

Output specifications ——
Lot number — .

Serial number ——

*AC3PH 200-230V 60Hz
OUTPUT : AC3PH 0-230V 0-400Hz
LOT NO:

SER NO:
FILE NO:E179149

160A

145A 55kVA
MASS:57kg
PRG:

( OMRON Corporation

M
S

Fig 1.1 Nameplate

Mass




Confirmations upon Delivery

Hinverter Model Numbers

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

3G3RV -A 2 037M -AV1
[ Specifications

| -AV1 | North America model

None |LCD Operator attached
M LED Operator attached
Maximum Applicable Motor Capacity

004 | 0.4 kW 055 |5.5 kW 220 |22 kW 750 | 75 kW 18K | 185 kW
007 |0.75 kW || 075 | 7.5 kW 300 |30 kW 900 |90 kW 22K | 220 kW
015 [ 1.5 kW 110 [ 11 kW 370 | 37 kW 11K [ 110 kW || 30K | 300 kW
022 | 2.2 kW 150 | 15 kKW 450 |45 kW 13K | 132 kW
037 | 3.7 kW 185 [ 18.5 kW || 550 |55 kW 16K | 160 kW

Voltage class 1
2 AC input, 3-phase, 200 V (200-V class) I
4 AC input, 3-phase, 400 V (400-V class)

Installation type
A Panel mounting or closed wall-mounting (IEC IP20, NEMA 1)
B Open chassis (IEC IP00)

Series name: 3G3RYV Series

Fig 1.2 Inverter Model Numbers

Enclosed Wall-mounted Type (IEC IP20, NEMA 1)
The Inverter is structured so that it 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 conforms to the
TERMS standards of NEMA 1 in the USA.
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.
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4 Component Names
H Inverter Appearance
The external appearance and component names of the Inverter are shown in Figs. /.3. and /.4

Top protective cover

Front cover ——] Mounting hole

Digital Operator—_ Diecast case

[ ‘ \Nameplate
11

Terminal cover

—

Bottom protective cover

Fig 1.3 18.5 kW or Less

Mounting holes

Inverter cover

Cooling fan
Front cover

Digital Operator —

I
. Nameplate
Terminal cover — p

Fig 1.4 22 kW or More



Confirmations upon Delivery .

ETerminal Arrangement

Views with the terminal cover removed are shown in Figs. 1.5 and 1.6.

ﬂm

L = : i —Tn|
[sN[sc[sp[a1]a2]+v [ac]-v [MFAC]RP|R+[R-|
Ee) [eisefeslselss ss[er[rmACAMIGIs:Ts-] [Mshiawi_ [ve] E@)

f@@@@@@@@@@@@@@ eoooo @1
] I

] Control circuit terminals

[H } Main circuit terminals
RLISLZTLI © H.‘ﬂ (D2 BI[B2]UTINT)
[ ABCDE _

Charge indicator

T Ground terminal
I

Control circuit terminals

Charge indicator

|RIILI|||81'L21||1'1'L3I|| e J[o1]
o R'Li (T3 | | U'Ti || \I'TZ |

i
@
— 69 %

— Main circuit terminals

Ground terminal

Fig 1.6 22 kW or More




Exterior and Mounting Dimensions

€ Open Chassis Inverters (IP00)

Exterior diagrams of the Open Chassis Inverters are shown below.

g=—~m t L
Tl _—_— By
21| i O HHHHH @HHH
=11 d | [ |77 Vhs
M
R ) o J

C. 400-V class Inverters of 185 to 300 kW
Wi

w2
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I H\HHHHHHHH\HHHHHHH ) n
-~
' ! I
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TR
m
0 — [
o - 1 |
w ] g ﬁ [ m
|
w LDII.L
D

Fig 1.7 Exterior Diagrams of Open Chassis Inverters



Exterior and Mounting Dimensions

@ Enclosed Wall-mounted Inverters (NEMA 1)

Exterior diagrams of the Enclosed Wall-mounted Inverters (NEMA 1) are shown below.

D. 200-V/400-V class Inverters of 0.4 to 18.5 kW E. 200-V class Inverters of 22 to 75 kW
400-V class Inverters of 22 to 160 kW
W1 4-d . WO
) Wi1 4-d
- /
— E J@"L 'I' 4 _ — 7
i ] I e
1 ™ @ |IIIII
— ! =]
[ o | 1

| I

H1
Ho
H
H1
Ho
H
2
= E E

H2

He=—=> - —

=
H2
H3

4
||
N . [

< = * i (Y)
¥ D1 B
W D

3 D \ Grommet

Fig 1.8 Exterior Diagrams of Enclosed Wall-mounted Inverters

Max.10

()




Table 1.4 Open Chassis Type (IP00)

Dimensions mm (in) Mount Heat Loss (W)
Max. Motor Approx.| Total .
Voltage Output Model Figure Mass kg ng Inter- | Heat Coalng
Class W0 w H [D|W1|w2(w3|H |H2| D1 [t1 Holes |External Method
(kW) (Ib) d* nal | Gen-
erated
0.4 -
0.75 -
Natural
1.5 -
22 -
3.7 - Not available.
55 - Use NEMAL 1 type by removing the top and the bottom cover.
7.5 -
11 -
15 -
18.5 -
400 385
345 | 2542 195
22 3G3RV-B2220 (13.5%)| (10.01) (155)7 558 |7.68) (165)4 25| oo |23 21 (46.30) 586 274 | 860
A (10 }—— L 103 (. M6
200 vV 370 | 2792 | 01 16) | 220 435 | ") | 399 | 09)
3-phase 30 3G3RV-B2300 (1457 (10.99) (127)7 866) (137)4 24 (52.91) 865 352 | 1217
298
37 | 3G3RV-B2370 (. 100 57 w15 | ann | 1426 | 2R
600 575 (3.94) (125.66)
470 | 379.2 236 73) | 250 226
(18.50)| (14.93) | 75 (328 (9.84) oy =
45 3G3RV-B2450 (12. 13 3.2 1266 | 505 | 1771
91) .5 (0. (138.89) [ Mm10
L1 13)
86
55 3G3RV-B2550 1588 | 619 | 2206
B 545 | 4542 (;22;55 (31438 5%58 (;205 130 (189.60)
21.46) | (17.88 : SR - 5.12
75 | 3G3RV-B2750 @A A8 1571 90) | o) 6) ©.12) (19%730) 2019 | 838 | 997
850 [ 358 370 820
615 | 505.2 108
90 3G3RV-B2900 2421 (19.89) (3(34 (01;4), (174)5 (382)2 s 5| @38.10) 2437 | 997 | 3434
885 [ 378 | 445 855 @s o Mz
690 575 9 | 140 [18)] 150
110 3G3RV-B211K @117)| @280 (3:)3 (81;) (127)5 (303)‘6 (5.50) (330.69) 2733 | 1242 | 3975
0.4 -
0.75 - Natural
1.5 -
22 -
3.7 - Not available.
55 - Use NEMAL 1 type by removing the top and the bottom cover.
7.5 -
11 -
15 -
18.5 -
22 | 3G3RV-B4220 30 | 280 (ﬁg (2155 220 (43_51 0 | L, woso 466 | 259 [ 725
30 3G3RV-B4300 (1457 (11.02) | ¥ o1 (8.66) |5 3.94) \s P 317 | 995
& A 0.3 0. M6
27 igiRVijg 0 | 320 | 550 283 | 260 535 (0) s (()9) 784 360 | 1144
400V 5 RV-B445 (16.54)| (12.96) (251)1) ﬂj (1;))2 (201)‘0 @13) 36 (79.37) 901 415 | 1316
3-phase 55 3G3RV-B4550 1203 | 495 | 1698
88
75 3G3RV-B4750 1399 575 | 1974 Fan
N e e i IR ot Y 5 LT
90 3G3RV-B4900 ' ' 4 (70| 0 6 [ D 30 13) (19’:,)921) 1614 | 671 | 2285
110 3G3RV-B411K 12 102 2097 | 853 | 2950
B | s s | Bofssl o))
@421 (1989 | "7 [0V |5y | o 45 120
132 3G3RV-B413K ) V| D ) ) © | 26455 | M12 2388 | 1002 | 3390
18)
916 [ 378 445 855 | 46
689 | 575 140 160
160 3G3RV-B416K @1.13)| @280 (3;0 (81;) (127)5 (363)‘0 (i.)s (5.50) (352.74) 2791 | 1147 | 3938
260
185 3G3RV-B418K 3237 | 1372 | 4609
(o | o 151 | @12 240 | 20| 00 @3 | 253 6 [0
3 ) ' 8) |26)| 6) 0 |9 |77 18] 280 3740 | 1537 | 5277
220 3G3RV-B422K c 617.28) | M12
1475 [ 413 ] 730 1440 15 45
1036.5| 916 125.5 405
300 3G3RV-B430K (58.0 [ (16. | (28.7 | 365 | 365 [ (56.6| (0.5 (. 5838 | 2320 | 8158
(40.81) | 36.00) | =57 5 ) o | o |99 |15 (39230




Exterior and Mounting Dimensions

Table 1.5 NEMA 1 Type (IP20)

Max. Dimensions mm (in) Asorox Moun Head Loss (W)
Voltage | Motor Model Figure M‘a)gsk. ting Total | cooling
Class | Output 9 wol| w H|! D |wt|Ho|H1 | h2|H3|D1]| t1 (Ib) 9 Holes Extelr- Inter- | heat | pethod
(kW) d* na nal | gener-
ated
0.4 3G3RV-A2004 20 39 59
0.75 | 3G3RV-A2007 157 39 27 | & ) |
15 3G3RV-A2015 280 ((6.18) 280 | 266 (1.54) 366D 50 50 100 Natura
; 140 1o 126 | 10| (104], s M5
22 | 3G3RV-A2022 G3D |7y @96 )71 gy 028 (0.20) 70 59 129
3.7 3G3RV-A2037 177 0.00)[ 59 485 12 | 74 186
55 | 3G3RV-A2055 (6.97) 232 @52 164 | 84 248
300
75 3G3RV-A2075 | 1, ) (118 6(13.23) 219 | 113 332
200 D | 197 | 186 (31(1)08 (21?52 65.5
(7.87) [310 1(7.76)[(7.32) b | _10 (2.58)
11 3G3RV-A2110 (122 039 7(15.43) 374 | 170 544
0) -
350 0
15 3G3RV-A2150 (13.7 (0.00) 429 183 612
240 | 8 | 207 | 216 (31207 5;51 75 | 78 | 23 11425 M6
(9.45) [380 1(8.15)[(8.50) 8 | 9 (0,30)_30 (3.07)/(0.09) - 1
200V 18.5 3G3RV-A2185 (1:).9 (1.18) 501 211 712
3-phase I
345 [ | 535 195 | 400 | 385 135 ”n
22 3G3RV-A2220 (135 (1.0 (15.7](15.1 586 | 274 860
g | 1009 |7 éggl (] Rl CEDI I (46.30) Fan
370 615 ' 450 | 435 (3.94)
280 6) | 220 165 24
30 3G3RV-A2300 (1;4).5 a1.02) (2£4).2 ®.66) (127).7 (137).1 6.50) (52.91) 865 | 352 | 1217
300
100 62
37 3G3RV-A2370 470 209 (11.8 600 | 575 (3.94) (136.69) 1015 411 1426
ass| 380 1ais | D ] 250 (23.6|(22.6 2001
E o) | (1499|757 7330 | 084|757 |1 (8.27) o5
45 | 3G3RV-A2450 (129 13 32 | (a991) 1266 | 505 | 1771
9) 0.51) 130 (0.13) ’ Mio
94
55 3G3RV-A2550 545 | o5 | 1027 350 | 325 | 725 | 700 305 [(5.12) (207.23) 1588 | 619 2206
@L4| 7op) (404137 (128 | (285 | 275 (12.0 5
a 6 : Hl |0l s |e 1
75 3G3RV-A2750 ) ) ) ) ) ) ) 209.44) 2019 | 838 997
615 1243 358 | 370 | 850 [ 820 393
504 15 130 | 45 | 114
90 3G3RV-A2900 (242 (48.9](14.0 | (14.5 [ (33.4 | (32.2 (15.4 Mi12 | 2437 | 997 | 3434
b [a9s0 |57 e | ey [@39)] )T [ 12|018) 25132)
0.4 3G3RV-A4004 14 39 53
0.75 | 3G3RV-A4007 ((1512) (13594) 3(6.61) 7| 4 53| Natural
1.5 | 3G3RV-A4015 140 (21?)0 126 (21?00 5864 7 5 us L2 43 84
22 | 3G3RV-A4022 G315y (@90 Ty | gy |©028) (0.20) 59 | s6 | us
37 | 3G3RV-A4037 177 59 4(8.82) 80 | 68 | 148
b (6.97) 0 |@32
55 | 3G3RV-A4055 : © 127 | 82 | 209
75 3G3RV-A4075 200 (31(1)98 197 | 186 (31(1)98 (%2;52 65.5 6 323) 193 | 114 307
11 3G3RV-A4110 T8 |74y (760|732 7)) (2:58) 252 | 158 | 410
15 3G3RV-A4150 240 (31207 507 | 216 (1307 (ﬁsl 78 1 326 | 172 498
18.5 | 3G3RV-A4185 O43) | 7g) [B19)|B30)) Tay | " gy (3-07) (22.05) 426 | 208 634
= [SGRCARED [ T o | 5613 o [ 01081 55 [ [ | 20 [ o1 |, [0 [0 ] 7
100V 30 3G3RV-A4300 7y | @102 [FaT G (860 15T T 030 |(399)009)] (4630) 678 | 317 995
3-phase 635 (335)
37 3G3RV-A4370 20 (25.0 283 | 260 | 550 | 535 784 360 1144 F
0 an
a6s| 322 19 11| (02| 16| o || 105 36
45 3G3RV-A4450 g (02907715 174 [ [ 5 | e Les |41 (79.37) 901 | 415 | 1316
28.1
55 3G3RV-A4550 ( 5) (6.50) 1203 | 495 | 1698
88
75 3GIRV-A4750 | E | s4s | ., [1100] 348 | 325 | 725 | 700 | . | 305 3o | (10s01) 1399 | 575 | 1974
@14] [Ty | 433 [(137 (1281 285|275 511 (120 ©.13) M10
90 | 3G3RV-A4900 6 | Dlo|lo|l4|e | 77D : 89 1614 | 671 | 2285
130 (196.21)
(5.12) 102
110 3G3RV-A411K 615 505.2 1245 358 | 370 | 850 | 820 s 395 (22487) 2097 | 853 2950
(242 2 1 9.0|(14.0| (145| (334|322 (155
(19.89) (0.59) 120
132 | 3G3RV-A413K b} |9 | DO | 5) 45 | erss) | Mo | 2388 | 1002 | 3390
(0.18)| 2643
689 1324 | 378 | 445 | 916 | 855 408
579 46 140 160
160 | 3G3RV-A416K (7.1 (52.1[(14.8](17.5] (36.0 | (33.6 (15.7 2791 | 1147 | 3938
3 (@280 15T T e e |80 s (6 (352.74)
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Checking and Controlling the Installation Site

1-12

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

@ Installation Site

Install the Inverter under the following conditions and in a pollution degree 2 environment.

Table 1.6 Installation Site

Type Ambient Operating Temperature Humidity
Closed wall-mounting -10 to + 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.

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

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 Clearance .

Installation Orientation and Clearance

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

Provide an appropriate stopping device on the machine side to secure safety. (A hold-
ing brake is not a stopping device for securing safety.) Not doing so may result in
injury.

Provide an external emergency stopping device that allows an instantaneous stop of
operation and power interruption. Not doing so may result in injury.

Be sure to install the product in the correct direction and provide specified clearances
between the Inverter and control panel or with other devices. Not doing so may result
in fire or malfunction.

Do not allow foreign objects to enter inside the product. Doing so may result in fire or
malfunction.

Do not apply any strong impact. Doing so may result in damage to the product or mal-
function. 1

€ Inverter Installation Orientation and Clearance

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

1_50 mm (1.97 in)* min. 120 mm (4.72 in)* min. /é
Ir

i

oot [

o -

30 mm

(1.20 in) min. (1.20 in) min.
50 mm (1.97 in) min.

30 mm —J—Q—_

120 mm (4.72 in) min.

p2

Ir

Horizontal Clearance Vertical Clearance

* For 110-kW, 160-kW, and 220-kW models, this clearance dimension is 120 mm (4.75 in) minimum.
For 300-kW the model, this dimension is 300 mm (11.8 in) minimum.

Fig 1.9 Inverter Installation Orientation and Clearance
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@ Digital Operator Panel Cutout Dimensions

1\

~ -
[ J
IMPORTANT]

Mounting
panel
57 Two M3 ™~
o 1 . 1/ holes _
60000 ‘ ‘ *“‘
I .
8 I .
= of «— i
I 8¢ rjt
E v [145mm-A4 mm 1}
IS 057in) (1.73n) ‘
" s 5
H ‘m; ‘Cutout ‘ gilog
— = < —[]6.4 mm
70 mm (2.75in)_ 70 mm (2.75 in) ‘ 15.8 mm (0.62 in) (0.25in)

60 mm) (2.36 in)

Fig 1.10 Digital Operator Panel Cutout Dimensions

1. The same clearance is required horizontally and vertically for both Closed Wall-mounting (IP20, NEMA
1)and Open Chassis (IP00) Inverters.

2. The top and bottom covers must be removed before installing a 200 or 400-V class Inverter with an output
of 18.5 kW or less in a panel.

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.



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

H Inverters of 18.5 kW or Less

Loosen the screws 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 (3G3RV-A2055 Shown Above)

H 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 (3G3RV-B2220 Shown Above)

€ Attaching the Terminal Cover

When the terminal block wiring is completed, attach the terminal cover by reversing the removal procedure.

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.

1-15
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Removing/Attaching the Digital Operator and
Front Cover

The methods for removing and attaching the Digital Operator and front cover are described in this section.

@ Inverters of 18.5 kW or Less

To attach optional cards or change the terminal card connector, remove the Digital Operator and front cover in
addition to the terminal cover. Always remove the Digital Operator from the front cover before removing the
terminal cover.

The removal and attachment procedures are given below.

ERemoving the Digital Operator

Press the lever on the side of the Digital Operator in the direction of arrow 1 to unlock the Digital Operator,
and lift the Digital Operator in the direction of arrow 2 to remove it as shown in the following illustration.

Fig 1.13 Removing the Digital Operator (3G3RV-A4055 Shown Above)

1-16



Removing/Attaching the Digital Operator and Front Cover

HERemoving 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 (3G3RV-A4055 Shown Above)

HEMounting the Front Cover

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

1. Do not mount the front cover with the Digital Operator attached to the front cover; otherwise, the Digital

Operator may malfunction due to imperfect contact.

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.

HEMounting the Digital Operator

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

1. Hook the Digital Operator 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 in the direction of arrow 2 until it snaps in place at B (two locations).

AR

)Y

EXNENENA Y/ .

Fig 1.15 Mounting the Digital Operator
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N '4 1. Do not remove or attach the Digital Operator or mount or remove the front cover using methods other than
?‘ those described above, otherwise the Inverter may break or malfunction due to imperfect contact.
® 2. Never attach the front cover to the Inverter with the Digital Operator attached to the front cover. Imperfect
IMPORTANT! contact can result.
Always attach the front cover to the Inverter by itself first, and then attach the Digital Operator 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-
dure to remove the Digital Operator and front cover.

ERemoving the Digital Operator

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 labeled 1 at the top of the control circuit terminal card in the direction of arrow 2.

Fig 1.16 Removing the Front Cover (Model 3G3RV-B2220 Shown Above)

W Attaching the Front Cover

After completing the necessary work, such as mounting an optional card or setting the terminal card, attach the
front cover by reversing the procedure to remove it.

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

HAttaching the Digital Operator

Use the same procedure as for Inverters with an output of 18.5 kW or less.
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Chapter 2
Wiring

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

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

/\ WARNING
/\ WARNING
/\ WARNING

/\ WARNING

& Caution
& Caution
& Caution
& Caution
& Caution

& Caution

Wiring must be performed only after confirming that the power supply has been turned
OFF. Not doing so may result in electrical shock.

Wiring must be performed by authorized personnel. Not doing so may result in electri-
cal shock or fire.

Be sure to confirm operation only after wiring the emergency stop circuit. Not doing so
may result in injury.

Always connect the ground terminals to a ground of 100 Q or less for the 200-VAC
class, or 10 Q or less for the 400-VAC class. Not connecting to a proper ground may
result in electrical shock.

Install external breakers and take other safety measures against short-circulating in
external wiring. Not doing so may result in fire.

Confirm that the rated input voltage of the Inverter is the same as the AC power sup-
ply voltage. An incorrect power supply may result in fire, injury, or malfunction.

Connect the Braking Resistor and Braking Resistor Unit as specified in the manual.
Not doing so may result in fire.

Be sure to wire correctly and securely. Not doing so may result in injury or damage to
the product.

Be sure to firmly tighten the screws on the terminal block. Not doing so may result in
fire, injury, or damage to the product.

Do not connect any power source to the U, V, or W output. Doing so may result in
damage to the product or malfunction.



Connections to Peripheral Devices .

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 /_/
or ground fault
interrupter

AC reactor ===

===

Braking resistor
2

S
Input noise filter @ I

&=, DC reactor for power
@ factor improvement

Fig 2.1 Example Connections to Peripheral Devices
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Connection Diagrams
The connection diagram is shown in Fig 2.2.

DC reactor to improve
input power factor (optional) Braking Resistor Unit (optional)*
U X

Short-circuit bar | | E

U S
| ® @2 © Bt

MCCB I |
m .
o oM
3-phase power ~ @ R/L1 U
20010240V g S oM © s/L2 VT2 © @
50/60 Hz ~
S bM O T/L3 Inverter w/T3©
i 3G3RV @ |
i r;,—d@l
N i - = (Ground to 100 Q max.)
Forward Run/Stop 5o - S1 - |
T |
H MP . .
Reverse Run/Stop 5o I's2 — i@ @—Q } Pulse train output
| 0to 32 kHz (2.2 kQ)
i M Default: Output
External fault 5o ¢ S3 \r | frequency
! |
Fault reset — |
ul oo 1S4 — | --- Ammeter adjustment
Multi-function Multi-step speed | vl Ty 20 kQ
contact inputs setting 1 — 1ss5 | “71 Multi-function analog output 2
( Factory ) 0 O = : | -10to10V2mA
settings Multi-step speed | | = @f_g [ Default: Output current ]
setting 2 5o 1 S6 o i Oto+10V
| | r%Ammeter adjustment
Jog frequency selection . S7 M : 20kQ
SASe 'l‘ 1= o _‘T -‘; Multi-function analog output 1
| +24V 8mA L acl _ | -10to10V2mA
' SP ACY, X
- Q—K}j X @ [Default: Output frequency ]
(PNP connection) L SN 24V I Oto+10V
| sc Er@o
. !
NV, i i
}—Ii E(G
[ Shield terminal !
: |
Pulse train input B >J> (I;/Itas;g[(:pfaegﬂpulse train o MAi
Frequency setting | RP Hié’h lovel 33 1o 43.2 Vinput o OW Error contact output
adjustment : i , 250 VAC, 1 A max
o-v Frequency setting power 0 0——0Q , g
Frequency 2k H ,15(\‘/L,120 n¥A ing pow MC 30 VDC, 1 A max.
Frequency setting power .
External setter oo 13 ? +V +15(3/‘ 20 rr}:A 9P |
frequency @ 2ka ] O A1 Master speed reference — M . )
references 1 41020mA P | 01010V (20 kQ) O O T Multi-function contact output
?AZ Master speed reference M2 250 VAG, 1 A max.
ot oo, D '~ gy tAm
) D] i [0to 10 V (20 kQ) input] ! (signal : 9 J
) . oV — M3
| [mm ] 00— Multi-function output 1
o  remminating| M4 [ 250 VAC, 1 A max.
P raaintoea ? = 30VDC, 1 A max.
7N R+ ! -t ! M5 | (Default: Zero-speed)
< R- | 00— Multi-function output 2
RS-422A/485 s ! M6 | 250 VAC, 1 A max.
communications &S+ ! | 30VDC, 1 A max.
] s ! i (Default: Frequency agree 1)
5 S- |
T . ___ i |
T ?' IG i
: |
L PP I
% Shield : ! ip Twisted-pair wires

* Terminals B1 and B2 are available only for Inverters of 18.5 kW or less.

Fig 2.2 Connection Diagram




Terminal Block Configuration .

Terminal Block Configuration

€ Terminal Arrangement

The terminal arrangement is shown in Fig 2.3 and Fig 2.4.

I —— N b

HALHH_H\‘i g

[sN[sc[sP|A1]a2]+v]AC]-v [MFAC|RP]R+[R-]  [Ms]Me[MAMEMJ
[s1][s2[sa]sa[ss[s6[s7[FMAaC/aMIG[s+[s-| [Ma[M4]M1 [m2]

\ ] \ ]
f@}@@@@@@@@@@@@@L 1@@@@@L@
7 e e e e e e e e T T e N e = I Control circuit terminals

’_/
1 i N — || Main circuit terminals
‘ [©2] BT [[B2]UTIVIZ )W T3
ABCDE HARCE 2

Charge indicator
9 I

Ground terminals

(snfaciar|asaz].v|Acl-v jeacimp(me[n- | (mesinasjmenjuenrac)
@) [sijea[es[a[as[es[ermrclAIa8s]0-]) Tuoludui Jua) BE) . . .
' I Control circuit terminals

Charge indicator

—— Main circuit terminals

Ground terminals

Fig 2.4 22 kW or More




& Terminal Functions
The functions of the main-circuit and control-circuit terminals are shown below.
Main-circuit Terminals

The functions of the main-circuit terminals by symbol are shown in Table 2.1. Be sure to wire correctly.

Table 2.1 Main-circuit Terminal Functions

Voltage Class 200-V Class 400-V Class
A2004 to B2370 to A4004 to B4220 to B4750 to
3G3RV B2220 to B2300
A2185 B211K A4185 B4550 B430K
Maximum 75 to 300
Applied Motor | 0.4 to 18.5 kW | 22 to 30 kW 37to 110 kW | 0.4 to 18.5 kW | 22 to 55 kW KW
Capacity
R/L1 L S
i) Main-circuit power . . Main-circuit power . .
et supply input Main-circuit power supply input supply input Main-circuit power supply input
RI1/LI11 R-R1, S-S1, "l;-Tl are wired R-R1, S-S1, T-T1 are wired
ST/L21 - when shipped from the factory. - when shipped from the factory.
T1/L31
U/T1
V/T2 Inverter output Inverter output
W/T3
B1 For Braking Resis- } For Braking Resistor ]
B2 tor Unit connection Unit connection
@ For DC reactor con- For DC re?ctor con-
. nection
®1 nection (@) I and (@1land @2) For DC power supply input
@®2) ) For DC power supply input (@ 1 and ) | gorpC power supply (@ 1 anfi e) ‘
[P For DC power input | For Braking Unit connection (®3and ©) input For Braking Unit connection
(@®land ©) (@1and ©) (@®3and ©)
@3 - -
4/l ) Cooling fan power B
supply input *1
! PPy P Cooling fan
4 200/ ¢ 5200 - power supply
& 400/ ¢ 2400 ) input *2
D Ground (to resistance of 100 Q or less) Ground (to resistance of 10 Q or less)

Note Dashes (-) in the table indicate the absence of an item.
* 1. Cooling fan power supply input 1/ ¢ |- & /¢ »: 200 to 220-VAC, 50-Hz input or 200 to 230-VAC, 60-Hz input (A transformer is required for 230-VAC, 50-Hz

input or 240-VAC, 50/60-Hz input.)
Cooling fan power supply input 1/ ¢ - _a 200/ ¢ ,200: 200 to 220-VAC, 50-Hz input or 200 to 230-VAC, 60-Hz input; 1/ ¢ |- .a. 400/ ¢ ,400: 380 to 480-VAC, 50/

60 Hz input



Terminal Block Configuration

Control-circuit Terminals (Same for 200-V and 400-V Class)

The functions for the control-circuit terminals by symbol are shown in Table 2.2.

Table 2.2 Control-circuit Terminal Functions

Type Ss;g\lﬂl Signal Name Terminal Function Signal Level
S1 Forward-stop command Forward when ON, stop when OFF
S2 Reverse-stop command Reverse when ON, stop when OFF
. . . Factory setting: External fault
S3 Multi-function input selection 1 detected when ON
S4 Multi-function input selection 2 gc;\cItory setting: Fault reset when
+ -
S5 Multi-function input selection 3 Factory setting: Multi-step speed 24 Vche’rSisIgliti)lLOtocou
P command | effective when ON P
Sequence Factory setting: Multi-step speed
Input S6 Multi-function input selection 4 command 2 effective when ON
. L . Factory setting: Jog frequency
S7 Multi-function input selection 5 selected when ON
SC Sequence control input common -
Isolation power supply for
SP sequence input +24 V )
+ +209
Isolation power supply for 24 VDC £20%
SN . -
sequence input 0 V
+15-V power supply +15 V (20 mA maximum
+ +15-
v 15-V power supply for analog reference allowable current)
-15-V power supply -15 V (20 mA maximum
v -15-V power supply for analog reference allowable current)
- - - -
Al Main speed frequency reference |0 to +10 V/100% 0to+10 V (input imped
Analog ance 20 kQ)
Input 4020 mA/100%, 0 to +10 V/100% :n“’ 22001111,3)(mput imped-
A2 Multi-function analog input Factory setting: Add to terminal A1l ce . .
(H3-09 = 0) 0 to +10 V (input imped-
ance 20 kQ)
AC Analog common oV -
E(G) Shle.ld wire, optional ground con- ] ]
nection
MA Fault output (NO contact) ON between MA and MC during
fault
MB Fault output (NC contact) ON between MB and MC during
fault
MC Relay contact output common -
Ml - . Factory setting: RUN
Multi-function contact output (NO ON between M1 and M2 during
M2 contact) .
operation Relay output
Sequence M3 Factory setting: Zero speed C Dl;y ctontact§
Output Multi-function output 1 Zero level (b2-01) or below when ontact capacity
M4 ON 250 VAC, 1 A max.
30 VDC, 1 A max.
M5 Factory setting: Frequency agree-
. . ment detection
Multi-function output 2 ON when the frequency is within +2
M6 Hz of the set frequency
FM Multi-function analog monitor 1 Factory setting: Output frequency 0
Analog to +10 V/100% frequency 0 t0 +10 VDC 5%
Monitor AM Multi-function analoe monitor 2 Factory setting: Current monitor 5 2 mA max °
Output iti-tunctio 0g montto V/Inverter rated current '
AC Analog common -




Table 2.2 Control-circuit Terminal Functions (Continued)

Signal . . . .
Type Symbol Signal Name Terminal Function Signal Level
Pulse RP Multi-function pulse input Factog setting: Fre_quency refer- 0 to 32 kHz (3 kQ)
Input/Out- ence input (H6-01 = 0)
put MP Multi-function pulse monitor f;zt_c:)rg:sezt;mg: Output frequency 0 to 32 kHz (2.2 kQ)

Communications-circuit Terminals (Same for 200-V and 400-V class)

The functions for the communications-circuit terminals by symbol are shown in Table 2.3.

Table 2.3 Communications-circuit Terminal Functions

Signal . . . .
Type Symbol Signal Name Terminal Function Signal Level
R+ - ial i

RS- RS-422A/485 receive data hgg?;ﬁ“g;g‘;ﬁ’;;’on
420A/ R- For 2-wire RS-485, short R+and | P P

485 S+ S+, as well as R- and S-. . L

Com- RS-422A/485 send data Differential input,
muni- S- photocoupler isolation
cations G Shield wire for communica- ) )

tions




Wiring Main Circuit Terminals .

Wiring Main Circuit Terminals

€ Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from 7able 2.4 to Table 2.6 (same for all countries). Refer to

USER’S MANUAL for wire sizes for Braking Resistor Units and Braking Units.

Table 2.4 200-V class Wire Sizes

Inverter i. | Tightenin Possible Recom- .
Termi- 9 9 q q mended Wire
Model Terminal Symbol nal Torque Wire Sizes | oo Sive Type
3G3RV- Screws Nem 2
(Nem) mm?(AWG) | (AWG)
R/L1, S/L2, T/L3, ©, @1, @2, B, B2, 51055 5
A200401 | U/TL, V/T2, W/T3 M4 12t0 1.5 :
5 (14 to 10) (14)
R/L1,S/L2, T3, O, @1, @2, B, B2, 1055 5
A20070) | U/TL, VIT2, W/T3 M4 12t0 1.5 :
5 (14 to 10) (14)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, 51055 5
A201501 | U/TL, V/T2, W/T3 M4 12t0 1.5 :
o (14 to 10) (14)
R/L1,S/L2, T3, ©, @1, @2, B, B2, 1055 5
A202201 | U/TL, V/T2, W/T3 M4 12t0 1.5 0
5 (14 to 10) (14)
R/L1, S/L2, T/L3, ©, @1, @2, B, B2, 351055 3s
A203700 | U/TL, VIT2, W/T3 M4 12t0 1.5 . : :
o (12 to 10) (12)
R/L1, S/L2, T3, ©, @1, @2, B, B2, ss ss
A205501 | U/TL, V/T2, W/T3 M4 12t0 1.5 : :
5 (10) (10)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, 810 14 .
A20750] | U/T1, V/IT2, W/T3 M5 2.5
(810 6) @®)
(@) Power
R/L1,S/L2, T3, ©, @1, @2, B, B2, cables,
14 t0 22 14 e.g., 600
A21100) | U/T1, V/IT2, W/T3 M5 2.5 4
) (6 to 4) 6) V vinyl
power
R/LL, SL2, TL3, ©, @1, D2, UITL VT2, | 6 40105.0 30to 38 30 cables
W/T3 (4t02) 4)
Sto 14
A21500] B
B1,B2 M5 2.5 106)
22 22
M6 4.0105.0
© @ @
R/LLSL2, T3, ©, @1, D2, UITL VT2, | e 9.0 t0 10.0 30 to 38 30
W/T3 (31t02) 3)
Sto 14
A21850] B
Bl1, B2 M5 2.5 10 6)
22 22
M6 4.0105.0
© “4) “4)
R/LL, S/L2, T/L3, ©, @ 1, U/T1, V/T2, M8 9.0t0 10.0 30 to 60 30
W/T3, R1/L11, S1/L21, T1/L31 (Btol) 3)
Sto022
B2220(] B
@3 M6 4.0105.0 (10 4)
22 10 38 22
Q@ M8 9.0 to 10.0 @102) @
R/L1, S/L2, TL3, ©, @1 U/TI, M8 9.0 10.0 50 to 60 50
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (1 to 1/0) (1)
Sto022
B2300(] B
@3 M6 4.0105.0 (8104)
22 10 38 22
(@) M8 9.0 to 10.0 @102) @




Recom-

Inverter ) Termi- | Tightening P_os&_ble mended Wire
Model Terminal Symbol nal Torque Wire Sizes Wire Size Type
3G3RV- Screws Nem 2
(Nem) mm*AWG) | (AWG)
R/L1, S/L2, T/L3, ©, @1 U/TI, M0 17610225 | 6010100 60
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (2/0 to 4/0) (2/0)
5.5t022
M8 8.8 10 10.8 -
B2370(] ®s (10 to 4)
30 to 60 30
(@) MI10 17600225 | o\ o) s
05t055 1.25
tel, 2/02 M4 13to 1.4 2010 10) a6
R/L1, S/L2, T/L3, ©, @1 U/T1, MI0 17610225 | 8010100 80
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (3/0 to 4/0) (3/0)
5.5t022
M8 8.8 10 10.8 -
B24500] ®s (10to 4)
3810 60 38
D M10 17.6 t0 22.5 (1 to 2/0) )
05t055 1.25
tel, a/02 M4 13t01.4 (2010 10) a6
50 to 100 50 x 2P
RLL L2, T3, ©, @1 MI2- | 31410392 1 o400y | (170 x2P)
100 100
U/T1, V/T2, W/T3, R1/L11, S1/L21, T1/L31 M10 17.6 t0 22.5 4/0) @0)
551060
B2550(1 | @3 M8 8.81t010.8 (10 t0 2/0) -
30 to 60 50
D M10 17.6 t0 22.5 (30 4/0) (1/0)
051055 1.25
tel, 2/02 M4 13t01.4 2010 10) a6
30 to 125 S0 x 2P Power
R/L1, S/L2, T/L3, ©, @1 MIZ ) 31410392 | 2010950y | (3/0x 2P) cablz(s),o
30 to 100 30 x 2P e.g.,
U/T1, V/T2, W/T3, RI/L11, SI/L21, T1/L31 M10 17.6 to 22.5 (310 to 4/0) (310 % 2P) V vinyl
5510 60 power
B275000 | @3 M8 8.8t010.8 (10 to 2/0) - cables
100 to 200 100
D M10 17.6 to 22.5 (3/0 10 400) (3/0)
051055 1.25
tel, 2/02 M4 13t01.4 2010 10) 16
150 to 200 150 x 2P
RILL /L2, T3, ©, @1 MI2- | 31410392 1 050 10400) | (250 x 2P)
100 to 150 100 x 2P
U/T1, V/T2, W/T3, RI/L11, SI/L21, T1/L31 M12 31410392 @0t300) | @0x2P)
5.5t0 60
B290000 | @3 M8 8.81t010.8 (10 10 2/0) -
60 to 150 60 % 2P
® Mi2 31410392 (2/0t0300) |  (2/0 x 2P)
05t055 1.25
tel, 4/02 M4 13t01.4 (2010 10) P
200 x 2P, or 50
R/L1,S/IL2, T/L3, ©. @1 M12 34t0392 | 20010325 X 4P (350 x 2P,
» D > s (350 to 600)
or 1/0 X 2P)
150 to 325 150 X 2P, or 50
U/T1, V/T2, W/T3, RI/L11, SI/L21, T1/L31 M12 31.4t039.2 (300 to 600) x 4P (300 x 2P,
° or 1/0 x 4P)
B211KH 5.5 10 60
®3 M8 8.81010.8 (10 10 2/0) -
150 150 x 2P
D M12 31.4t039.2 (300) (300 x 2P)
05t055 1.25
tel, 4/02 M4 13t01.4 2010 10) a6

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




Table 2.5 400-V class Wire Sizes

Wiring Main Circuit Terminals

. Recom-
. i . Possible
Inverter Termi- | Tightening | \vice Sizes mended
Model Terminal Symbol nal Torque 2 Wire Size | Wire Type
3G3RV Screws (Nem) i mm?
(AWG) (AWG)
R/LL, S/L2, T/L3, ©, @1, ®2,B1, B2, 51055 5
A400401 | U/TL, V/T2, W/T3 M4 12t 1.5 (1410 10) (14
(@)
R/L1,SML2, T3, ©, @1, @2, Bl, B2, b i0ss 5
A400701 | U/TL, V/T2, W/T3 M4 12t 1.5 0
(14 to 10) (14)
@)
R/LL, S/L2, T/L3, ©, @1, @2, B1, B2, 51055 5
A401500 | U/TL, V/T2, W/T3 M4 12t 1.5 '
(14 to 10) (14)
(@)
R/LI, S/L2, T/L3, @, @1, @2, Bl, B2, 51055 5
A402200 | U/TL, V/T2, W/T3 M4 12t 1.5 '
(14 to 10) (14)
@)
R/LL,S/L2, T/L3, ©, @1, ®2,B1, B2, 3.5
A403701 | U/TL V/T2, W/T3 M4 121015 21055 (12)
) (14 to 10) 5
(14)
R/L1,S/ML2, T3, ©, @1, @2, Bl, B2, 35
Ado400] | Y/TL V/T2, W/T3 M4 121015 21053 12)
o (14 to 10) 5
(14)
R/L1,S/L2, T3, ©, @1, @2,B1,B2, 3.5t035.5 3.5
A405507 | U/TL, V/T2, W/T3 M4 126015 (1210 10) (12)
) 21055 2
(14 to 10) (14)
R/LI,S/L2, T3, ©, @1, ®2,BI, B2, 5.5(10) 33
U/T1, V/T2, W/T3 ' (10)
A40750] M4 12t 1.5 R - Power cables,
@) (12 10 10) (12) e.g.,600 ;llvmyl
OWEr cables
R/LI, S/L2, T/L3, @, @1, @2, Bl, B2, 8 P
Adtlor]  |U/TL VIT2, W/T3 M5 25 5.5t0 14 (8)
@ (10 to 6) 35
(10)
R/L1,SML2, T3, ©, @1, @2, Bl, B2, MS 55 8to 14 8
Asa1s00]  LU/TL V/T2, WIT3 (810 6) (8)
o M5 25 55t 14 55
(M6) (4.0 t0 5.0) (10 to 6) (10
R/ILLS/L2, T3, ©, @1, @2, UTLV/| 6 4.0105.0 8 to 38 8
T2, W/T3 (8t02) ®
3 3
A4185[1 | B1,B2 M5 25
(8) (8)
Sto 22 g
[@n} M6 4.0t05.0 & 104) ®
R/LL SAL2, T3, ©, @1, @3, UTLV/ | e 401050 1(2 to ‘2‘3 (1;)
Bazoor] | T2. W/T3,RI/L1L, S1/L21, TI/L31 14to38 ©
0
@ M8 9.0 to 10.0 6102) ©
R/L1, SIL2, T3, ©, @1, @3, UTLV/ | e 40t05.0 (242) (242)
Basoor] | T2. W/T3,RI/L11, S1/L21, TI/L31 o ¢
to
o) M8 9.0 to 10.0 4102) @
R/L1, S/L2, T/L3, ©, @1, U/TL, V/T2, MS 9.0 t0 10.0 22 to0 60 38
W/T3, RI/L11, SI/L21, T1/L31 (4 to 1/0) )
Sto 22
B43700] B
@3 M6 4.0t05.0 @10 4)
22 0 38 22
o) M8 9.0 to 10.0 4102) @
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Possible

Recom-

Inverter Termi- | Tightening | \viie Sizes mended
Model Terminal Symbol nal Torque 2 Wire Size | Wire Type
3G3RV Screws (N+m) :VTG mm?2
( ) (AWG)
R/L1,S/L2, TIL3, ©, @1, U/T1, V/T2, M8 I 38 to 60 38
W/T3, R1/L11, S1/L21, T1/L31 (2 to 1/0) 2
81022
B4450(] B
@3 M6 4.0t0 5.0 @104
2210 38 22
o) MS 9.0 to 10.0 4102) @
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 9.0 t0 10.0 50 to 60 50
W/T3, R1/L11, S1/L21, T1/L31 (1to 1/0) D
81022
B4550(] B
@3 M6 4.0t0 5.0 Bt
2710 38 22
D M8 9.0 to 10.0 @102) @
60 to 100 60
R/LI, S/L2, T/L3, ©, @1 M12 31410392 (2/0 10 4/0) 2/0)
50 to 100 350
U/T1, V/T2, W/T3, RI/L11, SI/L21, TI/L31| MI10 1760225 | Q0an) )
551022
B475000 | @3 MS 8.8t0 10.8 (10 to 4) .
3810 60 38
o) MI2 31410392 | 00 .
0555 125
2 A ) A )
v/ 01,4200/ ,,200, 2400/, ,400 M4 13t 1.4 (2010 10) 16)
80 to 100 100
R/LI,S/L2, T/L3, @, @1 Mi2 31410392 (3/0 10 4/0) (4/0)
80 to 100 100
U/T1, V/T2, W/T3, RI/L11, SI/L21, TI/L31 |  MI0 17610225 | 30iian) @)
81022
B4900L1 | @3 MS$ 8.81t010.8 Bt .
50 to 100 50
MI2 31.4t039.2
© (1 to 4/0) 1) Power cables,
0555 125 :
/01, 2200/ ,,200, 2400/ ,,400 M4 13t01.4 e.g,, 600 Vvinyl
‘2 2 (20 to 10) (16) power cables
50 to 100 50 x 2P
R/LL /L2, T3, ©, @1 MI2- ) 31410392 1 00400 | (170 x 2p)
50 to 100 50 x 2P
U/T1, V/T2, W/T3, RI/L11, SI/L21, TI/L33 |  MI2 31410392 | Yoo | doxap)
810 60
B411IKO | @3 M$ 8.8t0 10.8 ®102/0) .
60 to 150 600
@ MI2 31410392 1 o 00) /)
0555 125
) A A
t/01, 2200/ ,,200, 2400/ ,,400 M4 13t0 1.4 (2010 10) 16)
80 to 100 30 x 2P
R/LL S/L2, T3, ©, @1 MI2- ) 31410392 1 30 6 40) | (3/0 x 2P)
60 to 100 60 x 2P
U/T1, V/T2, W/T3, RI/L11, SI/L21, TI/L33 |  MI2 31410392 | oo | @oxap)
810 60
B413K0 | @3 M$ 8.8t0 10.8 (810 2/0) .
100 to 150 100
o) MI2 31410392 | 0300, @)
05%55 125
A ) A
r/ 01, 2200/ ,,200, 2400/ ,,400 M4 13t 1.4 (2010 10) 16)
100 t0 200 | 100 x 2P
»S/L2, /L3, =, 4/0 to 400) | (4/0 x 2P
R/L1, S/L2, TL3, ©, @1 MI12 31.4t039.2 ) ) | @ )
80 to 200 30 x 2P
3/0 to 400) | (3/0 x 2P
U/T1, V/T2, W/T3, RI/L11, SI/L21, TI/L33 |  MI2 31.4t039.2 P ) | G )
80 to 60
B416K] | @3 MS$ 8.81t010.8 (8102/0) .
50 to 150 50 x 2P
& MI2- ) 31410392 14016 300) | (1/0 x 2P)
0555 125
v/ 01, 2200/ ,,200, - 400/, ,400 M4 13t01.4 (2010 10 o




Wiring Main Circuit Terminals

. Recom-
. . i Possible
Inverter Termi- | Tightening | \vire Sizes mended
Model Terminal Symbol nal Torque 2 Wire Size | Wire Type
3G3RV Screws (Nm) R“VTG mm2
G3S) (AWG)
R/L1, S/L2, T/L3 M16 78.4 to 98 (Z?g ;‘)’ 6333) (;(5)8 i ;;
U/TL, V/T2, W/T3, RI/L11, SI/L21, TI/L31 | Ml6 78.4 to 98 (11(/)(()) tt(‘)’ 6333) (;(5) i 5;
1000 325 | 325 x 2P
BALSK ©. 81 Mi6 784098 | 40t 600) | (600 x 2P)
100 to 325
@3 M16 7841098 | 0o 600) -
100 t0 325 | 100 x 2P
&) MI6 TBA0I8 | 4010 600) | (3/0x 2P)
t/ 01, 2200/ ,,200, 2 400/, ,400 M4 13t0 14 (02‘(5) g’) i 65) Ei265)
R/L1, S/L2, T/L3 M16 78.4 to 98 (Z?g ;‘)’ 6333) é;g i ;;
U/TL, V/T2, W/T3, RI/L11, SI/L21, TI/L31 | Ml6 78.4 to 98 (11(/)(()) tt(‘)’ 6333) (42188 i 5;
10010325 | 125x 2P
BA2IK O, @1 MI6 7841098 | 4010 600) | (250 x 2P) | Power cables,
100 to 325 e.g.,600 V vinyl 2
®3 Mi6 784098 | 40t 600) - power cables
o M16 784 10 98 100 t0 325 | 125 X 2P I
: (4/0 to 600) | (250 x 2P)
r/ 01, 2200/ ,,200, 2 400/, ,400 M4 13t0 14 (02‘(5) g’) i 65) Ei265)
R/L1, S/L2, T/L3 M16 78.4 to 98 (Z?g ;‘)’ 6333) é?g i :g)
RI/L11, SI/L21, TI/L31 M16 78.4 to 98 (1;?85863023) é?gig)
U/T1, V/T2, W/T3 M16 78.4 t0 98 (1;(/)8 tt:)’ 630205) (Zg ::II:)
100 0 325 | 200 x 4P
B430K | O, @1 M16 7841098 | 00600 | (400 x 4P)
100 to 325
@3 M16 7841098 | 0o 600) -
100 t0 325 | 125x 2P
S M16 784098 | 400 600) | (250 x 2P)
t/0 1, 2200/,,200, 400/, ,400 M4 13t0 14 2)2'(5) EZ f 65) 2i26§

* The wire thickness is set for copper wires at 75°C.
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Table 2.6 Closed-loop Connector Sizes (JIS C2805) (200-V class and 400-V class)

IMPORTANT]

Wire Thickness (mm?2) 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 1.25t0 4
M3.5 2t03.5
M4 2to4
2 M5 2to5
M6 2t06
M8 2t08
M4 5.5t04
M5 55t05
3.5/5.5
M6 55t06
M8 5.5t08
M5 8to5
8 M6 8to 6
M8 8to 8
M6 14t0 6
14
M8 14t0 8
M6 22t0 6
22
M8 22to 8
30/38 MS 38to 8
MS 60 to 8
50/60
M10 60 to 10
80 80to 10
M10
100 100 to 10
100 100 to 12
150 M12 150 to 12
200 200 to 12
MI12x2 325t0 12
325
Ml6 325to0 16
< '4 Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
?‘ voltage drop is calculated as follows:

Line voltage drop (V) = /3 x wire resistance (W/km) x wire length (m) x current (A) x 1073




Wiring Main Circuit Terminals

€ Main Circuit Configurations

The main circuit configurations of the Inverter are shown in the table below.

Table 2.7 Inverter Main Circuit Configurations

200-V Class

400-V Class

3G3RV-A2004 to A2185

3G3RV-A4004 to A4185

Powe
supply

>ontrol
circuits
Internal
fan

®3
T |
o o 1 |
RIL1 RIL1 Iy i
‘ o UT1
SiL2 um si2 Lo
T3 VT2 L3 1] L o VT2
RILT1 RiL1[| So— T !
stiL2t w3 s1L21| 6 W/T3
131 TIL31 | |
© O = !
‘ i
| |
i i
r |
: Fan unit !
A A i
3G3RV-B4750 to B430K
®3
i i r !
1 ! i 1
I
i ©1 | i
! i — i
! N I
surT RIL1 | T
siL2 w
— bvIT2 L3 L v
WiT3 RIL11 g Wi
s1L21
- T1/IS1 1 =
i 400200 ‘
4200/ 12200 EE—B

Fan unit| Power
supply
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€ Standard Connection Diagrams
Standard Inverter connection diagrams are shown in Fig 2.5. The connections depend on the Inverter capacity.

HM3G3RV-A2004 to A2185, A4004 to A4185 E3G3RV-B2220, B2300, B4220 to B4550

Braking Resistor

T,
Unit (optional)
s Yoy
3 @/L(D 1@2B1 B2 |
ﬂ.- 1 U/m1 ©
Q)—>b3 O /L2 V/T2 @-w
L

DC reactor
(optional)

60 ©
3-phase 200 TL3 WIT3©

VAC (400 VAC) |

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

E3G3RV-B2370 to B211K

Braking Resistor

Unit (optional)
@ O BraklngUnlt
-©O- i (optional)
@1 @3

Q RIL1 Ui
©
© S/L2 VT2 ®-®
~O T/L3 WT36—

200 VAC

Braking Resistor
Unit (optional)
Braklng Unit

I (optional)
R%
U/T1 ©
oJe © S/L2 V/T2 @-'w
L

T/L3 W/T30

Xo
3-phase 200
VAC (200 VAC)

The DC reactor is built in.

E3G3RV-B4750 to B430K

Braking Resistor

Unit (optional)
@ -©; BraklngUnlt
: oO- i (optional)

400 VAC

~NO T
©-200/ ;200
\@A400/f 400 | =

Control power is supplied internally from the main circuit DC power supply for all Inverter models.

Fig 2.5 Main Circuit Terminal Connections



Wiring Main Circuit Terminals

€ 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 a Molded-case Circuit Breaker

Always connect the power input terminals (R, S, and T) and power supply via a molded-case circuit breaker
(MCCB) suitable for the Inverter.

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

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

* If the same MCCB is to be used for more than one Inverter, or other devices, set up a sequence so that the )
power supply will be turned OFF by a fault output, as shown in Fig 2.6. r—
Inverter

Power

supply M/Qg 8 N\
3G3RV-A2004 -1 to 3G3RV-
B23000J-1J0JJ:  3-phase, 200 to Ao_/V\
240 VAC, 50/60 Hz . A A
3G3RV-B23700- 171 to 3G3RV- YW
B211KLI-CICIC):  3-phase, 200 to MC
230 VAC, 50/60 Hz Y MB

ON H Fault output

3G3RV-A400401-C101] to 3G3RV- OFF (NC)
B4300J-C1CJJ:  3-phase, 380 to YMC
460 VAC, 50/60 Hz QLo l SMCZ I C

* For 400-V class Inverters, connect a 400/200-V transformer.

Fig 2.6 MCCB Installation

Installing a Ground Fault Interrupter

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. Therefore, at the
Inverter primary side, use a ground fault interrupter to detect only the leakage current in the frequency range
that is hazardous to humans and exclude high-frequency leakage current.
* For the special-purpose ground fault interrupter for Inverters, choose a ground fault interrupter with a sen-
sitivity amperage of at least 10 mA per Inverter.
* When using a general ground fault interrupter, choose a ground fault interrupter with a sensitivity amper-
age of 200 mA or more per Inverter and with an operating time of 0.1 s or more.
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Installing a Magnetic Contactor

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

When a magnetic contactor is installed on the primary side of the main circuit to forcibly stop the Inverter,

however, the regenerative braking does not work and the Inverter will coast to a stop.

» 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.

Start and stop the Inverter at most once every 30 minutes.

* When the Inverter is operated with the
recovery from a power interruption.

+ If the Braking Resistor Unit is used, program the sequence so that the magnetic contactor is turned OFF by

Digital Operator, automatic operation cannot be performed after

the contact of the Unit's thermal overload relay.

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 phase sequence.

Installing an AC Reactor

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

verter 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.

Installing a Noise Filter on Power Supply Side

Install a noise filter to eliminate noise transmitted between the power line and the Inverter.

» Correct Noise Filter Installation

—w

Use a special-purpose noise filter for Inverters.

EMC compatible: 3G3RV-PFS[]

Power
supply MCCB 3G3RV
iy N
6{ c/)_iomﬁl?;e— Inverter
O oM ——
MCCB
o oM Other
—O OM——controllers
Example:
SYSMAC

Fig 2.7 Correct Power supply Noise Filter Installation



* Incorrect Noise Filter Installation

Wiring Main Circuit Terminals

Power
su;\ély MCCB 3G3RV
,—Oﬁoj\/\—
6{ 5o Inverter %
5 OM L~
MCCB
S5 oM—General- |1 Other
L5 oMo fiter —| controllers
Example:
SYSMAC
Power
K General- | |
6’( 6 OM—lpurpose [—1 Inverter :@/D
S5 oM__|noise filter] | I
MCCB
5 oM Other Do not use general-purpose noise filters. No general-
5 oM controllers, purpose noise filter can effectively suppress noise
generated from the Inverter.
Example: 2
SYSMAC
I

Fig 2.8 Incorrect Power supply Noise Filter Installation

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, V, and W to motor lead wires U, V, and W, respectively.

Check that the motor rotates forward with the forward run command. Switch over any two of the output termi-
nals 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, V, and W. 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 cas-
ing, an electric shock or grounding will 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 result in overheating or damage to these part or may result in damage
to the Inverter or cause other parts to burn.

Do Not Use an Electromagnetic Switch

Never connect an electromagnetic switch (MC) between the Inverter and motor and turn it ON or OFF during
operation. If the MC is turned ON while the Inverter is operating, a large inrush current will be created and the
overcurrent protection in the Inverter will operate.
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When using an MC to switch to a commercial power supply, stop the Inverter and motor before operating the
MC. Use the speed search function if the MC is operated during operation. If measures for momentary power
interrupts are required, use a delayed release MC.

Installing a Thermal Overload Relay

This Inverter has an electronic thermal protection function to protect the motor from overheating. If, however,
more than one motor is operated with one Inverter or a multi-polar motor is used, always install a thermal
relay (THR) between the Inverter and the motor and set L1-01 to 0 (no motor protection). The sequence
should be designed so that the contacts of the thermal overload relay turn OFF the magnetic contactor on the
main circuit inputs.

Installing a Noise Filter on Output Side

Connect a noise filter to the output side of the Inverter to reduce radio noise and inductive noise.

Power MccB  3GSRV

suppl STOM
— Noise
> O Inverter filter @
OM_|
} \\ Radio noise
. . Inductlve
Signal line noise
Controller
Inductive Noise: Electromagnetic induction generates noise on the signal line, causing the controller to malfunction.
Radio Noise: Electromagnetic waves from the Inverter and cables cause the broadcasting radio receiver to make
noise.

Fig 2.9 Installing a Noise Filter on the Output Side

Countermeasures Against Inductive Noise

As described previously, a noise filter can be used to prevent inductive noise from being generated on the out-
put side. Alternatively, cables can be routed through a grounded metal pipe to prevent inductive noise. Keep-
ing the metal pipe at least 30 cm away from the signal line considerably reduces inductive noise.

Power MCCB 3G3RV Metal pipe
supply — M

5 Inverter

5 oM

Controller

Fig 2.10 Countermeasures Against Inductive Noise



Wiring Main Circuit Terminals

Countermeasures Against Radio Interference

Radio noise is generated from the Inverter as well as from the input and output lines. To reduce radio noise,
install noise filters on both input and output sides, and also install the Inverter in a totally enclosed steel box.

The cable between the Inverter and the motor should be as short as possible.

Steel box
Power MCCB Tttt
supply —
5TOM_ Noise Inverter Noise ™/

filter [ I filter

Fig 2.11 Countermeasures Against Radio Interference

Cable Length between Inverter and Motor

If the cable between the Inverter and the motor is long, the high-frequency leakage current will increase, caus-
ing the Inverter output current to increase as well. This may affect peripheral devices. To prevent this, adjust
the carrier frequency (set in C6-01, C6-02) as shown in Table 2.8. (For details, refer to Chapter 5 Parameters.)

Table 2.8 Cable Length between Inverter and Motor

Cable length 50 m max. 100 m max. More than 100 m

Carrier frequency 15 kHz max. 10 kHz max. 5 kHz max.

Restriction on Using Single-phase Motors

Single-phase motors are not suited for variable-speed operation using the Inverter. There are two methods
used to determine the operating direction for a single-phase motor upon startup: Capacitor startup and split-
phase startup. With the capacitor startup method, there is a possibility that the steep charge and discharge of
the Inverter output will damage the capacitor. Likewise, with the split-phase startup method, there is a possi-
bility of damaging the starting coil because there is no centrifugal switch operation.

EGround 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 e ™

/@
o
IIH— @

Fig 2.12 Ground Wiring
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EConnecting the Braking Resistor

A Braking Resistor that mounts to the Inverter can be used with 200-V and 400-V Class Inverters with outputs
from 0.4 to 11 kW.

Connect the braking resistor as shown in Fig 2.13.

Table 2.9
L8-01 (Protect selection for internal DB resistor) 1 (Enables overheat protection)
L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)
(Select either one of them.) 3 (Enables stall prevention function with braking resistor)

Inverter

Braking resistor

Fig 2.13 Connecting the Braking Resistor

N '4 The braking resistor connection terminals are B1 and B2. Do not connect to any other terminals. Connecting

?‘ to any terminals other than B1 or B2 can cause the resistor to overheat, resulting in damage to the equip-
® ment.

IMPORTANT]

EConnecting the Braking Resistor Unit and Braking Unit

Connect the Braking Resistor Unit and Braking Unit to the Inverter as shown in the Fig 2.74.

A Braking Resistor that mounts to the Inverter can also be used with Inverters with outputs from 0.4 to 11 kW.

Table 2.10
L8-01 (Protect selection for internal DB resistor) 0 (Disables overheat protection)
L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)
(Select either one of them.) 3 (Enables stall prevention function with braking resistor)

L8-01 is used when a braking resistor without thermal overload relay trip contacts (mounted to Inverter) is
connected.

The Braking Resistor Unit cannot be used and the deceleration time cannot be shortened by the Inverter if L3-
04 is set to 1 (i.e., if stall prevention is enabled for deceleration).
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To prevent the Unit from overheating, design the sequence to turn OFF the power supply for the thermal over-
load relay trip contacts of the Unit as shown in Fig 2.14.

200-V and 400-V Class Inverters with 0.4 to 18.5 kW Output

Braking Resistor Unit

Thermal overload

Inverter relay trip contact

200-V and 400-V class Inverters with 22 kW or higher Output

Braking Unit Braking Resistor Unit

Thermal overload

Inverter trip contact

Thermal overload
relay trip contact

Fig 2.14 Connecting the Braking Resistor Unit and Braking Unit

Connecting Braking Units in Parallel

When connecting two or more Braking Units in parallel, use the wiring and connectors shown in Fig 2.75.
There are connectors 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).

2.23



i 7 A - Braking resistor overheat-
B g ovemeal] | Do (el pro] | g, conacts (Therml po-
g P teCtor contacts) tector contacts)
EB 3| e tector contacts)
1 2
: Braking Braking
E;asl?g:gr Resistor Resistor
Unit Unit
P B
N €0 100
A’ Y,
MASTER MASTER
Inverter o
SLAVE
Braking Unit #2 Braking Unit#3 ¢
46
Braking Unit #1 i3 i4 ;3 34 is i4

Cooling fin overheating con- Cooling fin overheating con- Cooling fin overheating con-
tacts (thermostat contacts) tacts (thermostatic contacts)  tacts (thermostatic contacts)

Fig 2.15 Connecting Braking Units in Parallel

Breaking Unit Application Precautions

When using a Braking Resistor Unit, create a sequence to detect overheating of the braking resistor and turn
OFF the power supply to the Inverter.

MCCB [

Three-phase power:

TRX

.

Y e

Fault contacts
* Use a transformer with 200 and 400 V outputs for the power 400 V Inverter.

200 to 240 V, 50/60 Hz or N MC l
380 to 480 V, 50/60 Hz RWO—M-‘—-*I RIL1
s —0 ¢  b—(© SIL2
S oo } 7 TIL3
* 400/200 V {\AM
[ e e e e o] ) [
"'{THRX OFF ON MC : ’
| W . . W Y
: 0 «QJ_Owtgw_é) TI j : !
..
l Overload relay trip contact ! Inverter
i of Br@_kgg(ﬁfmsl%tor Unit THRX 1l
LI e g B ) Y 1
E 2
; MC TRX |
3 i
H
= 1
{
‘ '
1.

Fig 2.16 Power Shutoff Sequence
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Wiring Control Circuit Terminals

@ Wire Sizes and Closed-loop Connectors

For remote operation using analog signals, keep the control line length between the Digital Operator or opera-
tion signals and the Inverter to 50 m or less, and separate the lines from high-power lines (main circuits or
relay sequence circuits) to reduce induction from peripheral devices.

When setting frequencies from an external frequency setter (and not from a Digital Operator), use shielded
twisted-pair wires and ground the shield to terminal E (G), as shown in the following diagram.

E (G) Shield terminal

+V Speed setting power supply, +15V 20 mA
Oto+10V

2kQ A1 Master speed reference, 0 to 10 V (20 kQ)
External
frequency ¢ |7 L A2 Master speed reference, 4 to 20 mA (250 Q)/0 to +10 V (20 Q)
reference
[ rp Pulse input, 33 kHz max. 2

AC
ov
Fig 2.17

Terminal numbers and wire sizes are shown in Table 2.11.

Table 2.11 Terminal Numbers and Wire Sizes

Termi- | Tightening | Possible :‘tzt:i;r:d
Terminals nal Torque Wire Sizes Wire Size Wire Type
o 2
Screws (Nem) mm<(AWG) mmz( AWG)
S1, S2, S3, S4, S5, S6, S7,
FM, AC, AM, IG, S+, S-,
SN, SC, SP, A1, A2,+V, -V, | Phoenix 0510 0.6 0.14t0 1.5™3 0.75 « Shielded, twisted-pair wire"!
MP, RP, R+, R-, M3, M4, type ’ ' (26 to 16) (18) * Shielded, polyethylene-cov-
M1, M2, M5, M6, MA, ered, vinyl sheath cable
MB, MC (KPEV-S by Hitachi Electrical
- Wire or equivalent)
E (G) M35 | 08to10 | 0202 1.25
(20 to 14) (12)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Refer to Table 2.6 Close-loop Connector Sizes (JIS C2805) (200-V class and 400-V class) for suitable closed-loop crimp terminal sizes for the wires.

* 3. We recommend using straight solderless terminal on signal lines to simplify wiring and improve reliability.
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B Straight Solderless Terminals for Signal Lines

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

Table 2.12 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model d1 (mm) | d2 (mm) | L (mm) Manufacturer
0.25 (24) AI0.25-8YE 0.8 2 12.5
0.5 (20) AI0.5 - 8WH 1.1 2.5 14
0.75 (18) Al 0.75 - 8GY 1.3 2.8 14 Phoenix Contact
1.25 (16) Al 1.5 - 8BK 1.8 34 14
2(14) Al 2.5 -8BU 23 4.2 14

EWiring Method

T

8 mm

e

Fig 2.18 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

Thin-slot screwdriver

Control circuit
terminal block

ZRZR%4

7 mm if no sold-
erless terminal is
used.

Wires

Ee 1 ] | |

N . .
Solderless terminal or wire
without soldering

Blade of screwdriver

U

3.5 mm max.

Blade thickness: 0.6 mm max.

Fig 2.19 Connecting Wires to Terminal Block




Wiring Control Circuit Terminals

& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.20.

r._<_._,_‘_._,_._._._._,_._._i
= x
- |
_ A l [
Forward Run/Stop 5o +31 — :@ |
i MP . )
Reverse Run/Stop 5o S2 -9 Pulse train output
T AC 0 to 32 kHz (2.2 kW)
External fault 5o | 33 :@ T [ Default: Output frequency)
| |
Fault reset — :@
0 O bs4 = l .- 1~ Ammeter adjustment
Multi-function Multi-step speed ! :@ ﬂ'g_,__;__;_éz_qu ifuncti loa outout 2
contact inputs tting 1 — ulti-function analog outpu
P < serng S 4S5 O | i -10t010V2mA
[DefauusJ Multi-step speed | | _______‘_ | Default: Output current
setting 2 5o 1LS6 o :@ onts| Ot.o +10V
| = FMi 1~ Ammeter adjustment
Jog frequency selection — 1 S7 :@ —crL . 20kQ
\ ©o i & e ! Multi-function analog output 1
'sp *24V8mA - @.t. ~10t010V2mA
- oK + Default: Output frequenc
(PNP connection) SN .24V 6 Oto+10V ° K Y 2
| sC [
|

Shield terminal

Pulse train input ) Master speed pulse train

Frequency setting | RP Eiltgoh%gv‘(eﬁ'ZS Eslaov input Fault contact output
adjustment N
2kQ 0.V Frequency setting power gg%\é’:\:c1 1AA max.
Fre lj_' | 15V 20 m, MC , 1A max.
quency
External setter 3 —J ?+V Fr?gt\lleznocy setting power
frequency J-D kol | 0to 10V 5A1 NT ! o
N - aster speed reference — ) .
references 12 4t020mA P i 01010V (20 kQ) 2 I } Multi-function output
7 A2 Master speed reference : ggov\é'gc1 1 AAmn;)a(x.
P L AC 41020 mA (250 Q) : ) X
) éi [0 to 10 V (20 k<) input] | [Default: Running &gnal]
|

— M3:
T o—= Multi-function output 1
f ! Terminating M4 250 VAC, 1 A max.
! i resistance | 30 VDC, 1 A max.
B (Default: Zero-speed)

|

|

I

|

| _

_O\> : | Multi-function output 2
| M6 250 VAC, 1 A max.
Q ! 30 VDC, 1 A max.
I
I

RS-485/422
communications

(Default: Frequency agree 1)

Fig 2.20 Control Circuit Terminal Connections
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A
P-
®

IMPORTANT]

1.

2.
3.

Control circuit terminals are arranged as shown below.

lSM[SC[SP[M [AZ[N[AC[-V [MP[AC[RP[FH[H-‘ lME[MG[MA[MS[MC‘
E@G) lS1[SZ[SG184155[SG[S7[FM[AC[AM[IG[S+IT| [Mg[w[nm[ W
The output current capacity of the +V and -V terminal is 20 mA.
Disable the stall prevention during deceleration (set parameter L3-04 to 0) when using a Braking Resistor
Unit. If this parameter is not changed to disable stall prevention, the system may not stop during decelera-
tion.

. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with single

circles.

. Sequence input signals S1 to S7 are shown in Table 2.15 Sinking/Sourcing Mode and Input Signals for

sourcing mode connections (+24 V common) for PNP transistor sequence and contacts.

~
~
_ R
Forward Run/Stop 5o 5 S1 = :@
_ i
Reverse Run/Stop 5o o S2 }:@
External fault 5o 1|, S3 }:@
Fault reset 5o 154 — :@
Multi-function Multi-step speed I
inputs < setting 1 5o LS5 = :@
[Defauns] Multi-step speed ! 7 {
setting 2 5o L S6 o =
|
L Jog frequency selection 5o ,1\ S7 - *K[
! SP +24V 8 mA
J:
J ISN T
A4
| SC
|
! .

N |

Check your system and select sinking mode or sourcing mode. Refer to Table 2.15 Sinking/Sourcing Mode
and Input Signals.

. The master speed frequency reference can set to input either a voltage (terminal A1) or current (terminal

A2) by changing the setting of parameter H3-13. The default setting is for a voltage reference input.
See Chapter 6 for the bi-directional voltage input for terminal A1.

. The multi-function analog output is a dedicated meter output for an analog frequency meter, ammeter, volt-

meter, wattmeter, etc. Do not use this output for feedback control or for any other control purpose.

. DC reactors to improve the input power factor built into 200-V class Inverters for 22 to 110 kW and 400-V

class Inverters for 22 to 300 kW. A DC reactor is thus an option only for Inverters for 18.5 kW or less.
Remove the short bar when connecting a DC reactor to Inverters for 18.5 kW or less.

. Set parameter L8-01 to 1 when using a Braking Resistor. When using a Braking Resistor Unit, a shutoff

sequence for the power supply must be made using a thermal relay trip.



Wiring Control Circuit Terminals

& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.13. Use the appropriate terminals for the

correct purposes.

Table 2.13 Control Circuit Terminals

Type | No. Signal Name Function Signal Level
S1 | Forward run/stop command | Forward run when ON; stopped when OFF.
S2 | Reverse run/stop command | Reverse run when ON; stopped when OFF.
S3 | External fault input"! Fault when ON.
S4 | Fault reset”! Reset when ON
Multi-step speed reference . Functions are 24VDC, 8 mA
- Auxiliary frequency ref- Photocoupler isolation
§ S5 1 selected by set-
Se o . erence when ON. .
quence (Master/auxiliary switch) ting HI-01 to
enal H1-05
signals . . . .
Multi-step speed reference Multi-step setting 2 when
S6 1
2 ON.
S7 | Jog frequency reference” ! Jog frequency when ON.
SC | Sequence input common -
SP | +24 V power for S1 to S7 -
SN |-24 V power for S1 to S7
+V |15V power output 15 V power ly for analog referen 15V
power outpu power supply fo og references (Max. current: 20 mA)
-V |-15V power output -15 V power supply for analog references "5V
P P p PPl & (Max. current: 20 mA)
0 to +10 V/100% (when H3-01 = 0)
Al | Frequency reference -10 to +10 V/-100% to +100% (when H3-01 |0 to +10 V(20 kQ)
Anal
input- =1)
signals
Function is
. . . 4 to 20 mA/100% 4 to 20 mA(250Q)
A2 | Multi-function analog input 0't0 +10 V/100% s.elected by set- 010 +10 V(20kQ)
ting H3-09.
AC | Analog reference common - -
E(G) Shleld w1re,'opt10n.al ground ) )
line connection point
M1 Dry contacts
Running signal . Multi-function Contact capacity:
M2 (INO contact) Operating when ON. contact outputs 1 A max. at 250 VAC
1 A max. at 30 VDC
M3 Zero speed Zero level (b2-01) or
M4 P below when ON Dry contacts
qus;-ce Multi-function Contact capacity:
?_“‘P'i{ M5 contact outputs 1 A max. at 250 VAC
s Within 22 Hz of set fre- 1 A max. at 30 VDC
Frequency agree 1
quency when ON
M6
MA Dry contacts
. Fault when CLOSED across MA and MC Contact capacity:
MB | Fault output signal (SPDT) Fault when OPEN across MB and MC 1 A max. at 250 VAC
MC 1 A max. at 30 VDC
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Table 2.13 Control Circuit Terminals (Continued)

Type | No. Signal Name Function Signal Level
M Multi-function analog output | 0 to +10 V/100% fre- Multi-function
(frequency output) quency analog monitor 1
Analog 0to+10 V max. £5%
::E:i: AC | Analog common (copy) - 2 mA max.
AM Multi-function analog output |5 V/Inverter's rated cur- | Multi-function
(current monitor) rent analog monitor 2
0to 32 kHz (3 kQ)
RP | Pulse input ™2 H6-01 (Frequency reference input) High level voltage 3.5 to
Pulse 132V
Vo 0 to 32 kHz
MP | Pulse monitor H6-06 (Output frequency) +5 V output
(Load: 1.5 kQ)
R+ | RS-422A/485 communica- Differential input,
ti i t hot ler isolati
RS- R- 1ORS THpY For 2-wire RS-485, short R+ and S+ as well priotocoupier 1soation
R-and S-. . o
485/ S+ | RS-422A/485 communica- | o0 Differential input,
422A g. |tions output photocoupler isolation
IG | Signal common - -

* 1. The default settings are given for terminals S3 to S7. For a 3-wire sequence, the default settings are a 3-wire sequence for S5, multi-step speed setting 1
for S6 and multi-step speed setting 2 for S7.

* 2. Pulse input specifications are given in the following table.

Low level voltage 0.0t0 0.8 V
High level voltage 350132V
H duty 30% to 70%
Pulse frequency 0to 32 kHz

B Shunt Connector CN15 and DIP Switch S1

The shunt connector CN 15 and DIP switch S1 are described in this section.

pzzzz

5] o] Terminating resistance
| v 73 Analog input A2 switch

: Factory settings

CN15 Analog output switch

777777777777777777777777777

QPP D

Q022

Note: Refer to Table 2.14 for S1

functions

Fig 2.21 Shunt Connector CN15 and DIP Switch S1




Wiring Control Circuit Terminals

The functions of DIP switch S1 are shown in the following table.

Table 2.14 DIP Switch S1

Name Function Setting

RS-485 and RS-422A terminating resis- | OFF: No terminating resistance

St-1 tance ON: Terminating resistance of 110 Q

OFF: 0 to 10 V (internal resistance: 20 k€2)

S1-2 Input method for analog input A2 ON: 4 to 20 mA (internal resistance: 250 €2)

B Sinking/Sourcing Mode

The input terminal logic can be selected between sinking mode (0-V common) and sourcing mode (+24-V
common) as shown in 7able 2.15. An external power supply is also supported, providing more freedom in sig-
nal input methods.

Table 2.15 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply

Ts1 — #/Li_ JSt #’Li
Sink- 52 A 82 gl

ing
Mode 7 lSN g 1SN
sp T P24V (+24V) sp T IP24V (+24V)

[l

| B
_,i Ts1 — #”(_ _’5 %1 — #”(:

Sourc- 5 > #/(7 _LASZ—E H‘ ”Li:

ing |
Mode External SN
SN 24V T
sc
= + = IP24V (+24V)
+
SP T IP24V (+24V) SP T
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€ 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) and other high-power lines.

* Separate wiring for control circuit terminals MA, MB, MC, M1, and M2 (contact outputs) from wiring to
other control circuit terminals.

* Ifusing 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 2.22.

» Connect the shield wire to terminal E (G).

* Insulate the shield with tape to prevent contact with other signal lines and equipment.

Shield sheath Armor

N Do not connect here.

Connect to shield sheath ter- .
minal at Inverter (terminal E Insulate with tape

Q)

Fig 2.22 Processing the Ends of Twisted-pair Cables
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Wiring Check .
Wiring Check

& Checks

Check all wiring after wiring has been completed. Perform the following checks on the wiring.
¢ Is all wiring correct?
» Have any wire clippings, screws, or other foreign material been left?
* Are all screws tight?

* Are any wire ends contacting other terminals?

N '4 When testing wiring for continuity, use a tester or other device that will protect the circuits.
?‘ Simple checkers, such as those constructed of a dry cell battery and buzzer, can cause large currents beyond
[ J ratings, which can sometimes damage /O circuits inside the Inverter.
IMPORTANT]
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Installing and Wiring Option Cards

€ Option Card Models and Specifications

Up to three Option Cards can be mounted in the Inverter. You can mount up one Card into each of the three
places on the controller card (A and C) shown in Fig 2.23.

Table 2.16 lists the type of Option Cards and their specifications.

Table 2.16 Option Card Specifications

Card Model Specifications Mount_lng
Location
3G3FV-PPGA2/PG-A2 Serial open-collector/complimentary inputs A
3G3FV-PPGB2/PG-B2 Phase A/B complimentary inputs A
PG Speed Control Cards
3G3FV-PPGD2/PG-D2 Single line-driver inputs A
3G3FV-PPGX2/PG-X2 Phase A/B line-driver inputs A
DeviceNet Communications | SG3RV-PDRT2 . L
DeviceNet communications support C
Card SI-N1

@ Installation

Before mounting an Option Card, remove the terminal cover and be sure that the charge indicator inside the
Inverter is not lit. After confirming that the charge indicator is not lit, remove the Digital Operator and front
cover and then mount the Option Card.

Refer to documentation provided with the Option Card for actual mounting instructions for option slots A and
C.
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Installing and Wiring Option Cards

B Preventing C Option Card Connectors from Rising

After installing an Option Card into slot C, 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 pulling it
out.

4CN

A Option Card connector
2CN
C Option Card connector

2 S -
A Option Card mounting spacer '\\
(Provided with A Option Card) J<
R
= N
/ N Ll
\ 7
Option Clip

(To prevent raising of
C Option Cards)

[ C Option Card mounting spacer

[ C Option Card

A Option Card % A Option Card mounting spacer

Fig 2.23 Mounting Option Cards

€ PG Speed Control Card Terminals and Specifications

The terminal specifications for the PG Speed Control Cards are given in the following tables.

E3G3FV-PPGA2/PG-A2
The terminal specifications for the 3G3FV-PPGA2/PG-A2 are given in the following table.

Table 2.17 3G3FV-PPGA2/PG-A2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
112 V/open collector switching ter- Terminal for sw1tch1ng betweenl2 V voltage' mput
. and open collector input. For open collector input,
minal
4 short across 3 and 4.
TA1
5 H: +4 to 12 V; L: +1 V max. (Maximum response fre-
Pulse input terminal quency: 30 kHz)
6 Pulse input common
7 12 VDC (+10%), 20 mA max.
Pulse motor output terminal
8 Pulse monitor output common
TA2 (E) Shield connection terminal -
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Hm3G3FV-PPGB2/PG-B2
The terminal specifications for the 3G3FV-PPGB2/PG-B2 are given in the following table.

Table 2.18 3G3FV-PPGB2/PG-B2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
H:+8t0 12V
3 ) ) L: +1 V max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TAl
4 Pulse input common
H:+8t0 12V
5 ) ) L:+1 V max.
B-phase pulse input terminal (Maximum response frequency: 30 kHz)
6 Pulse input common
1 Open collector output, 24 VDC, 30 mA max.
A-phase monitor output terminal
2 A-phase monitor output common
TA2
3 Open collector output, 24 VDC, 30 mA max.
B-phase monitor output terminal
4 B-phase monitor output common
TA3 (E) Shield connection terminal -

E3G3FV-PPGD2/PG-D2
The terminal specifications for the 3G3FV-PPGD2/PG-D2 are given in the following table.

Table 2.19 3G3FV-PPGD2/PG-D2 Terminal Specifications

Terminal No. Contents Specifications

1 12 VDC (+5%), 200 mA max.*
2 Power supply for pulse generator 0 VDC (GND for power supply)
3 5 VDC (£5%), 200 mA max.*

TA1 4 Pulse input + terminal Line driver input (RS-422 level input)
5 Pulse input - terminal Maximum response frequency: 300 kHz
6 Common terminal -
7 Pulse monitor output + terminal

Line driver output (RS-422 level output)

8 Pulse monitor output - terminal

TA2 (E) Shield connection terminal -

* 5 VDC and 12 VDC cannot be used at the same time.



Installing and Wiring Option Cards

H3G3FV-PPGX2/PG-X2
The terminal specifications for the 3G3FV-PPGX2/PG-X2 are given in the following table.

Table 2.20 3G3FV-PPGX2/PG-X2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.*
2 Power supply for pulse generator 0 VDC (GND for power supply)
3 5 VDC (£5%), 200 mA max.*
4 A-phase + input terminal
5 A-phase - input terminal
TAl
6 B-phase + input terminal Line driver input (RS-422 level input)
7 B-phase - input terminal Maximum response frequency: 300 kHz
8 Z-phase + input terminal
9 Z-phase - input terminal
10 Common terminal 0 VDC (GND for power supply)
1 A-phase + output terminal 2
2 A-phase - output terminal o
3 B-phase + output terminal
Line driver output (RS-422 level output)
TA2 4 B-phase - output terminal
5 Z-phase + output terminal
6 Z-phase - output terminal
7 Control circuit common Control circuit GND
TA3 (E) Shield connection terminal -

* 5VDC and 12 VDC cannot be used at the same time.

€ Wiring

Wiring examples are provided in the following illustrations for the Control Cards.

B Wiring the 3G3FV-PPGA2/PG-A2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGA2/PG-A2.

3G3FV-PPGA2/PG-A2
+12 V power supply “

Three-phase, 200 Inverter
VAC (400 VAC AN @R/u—um(lo)
@ € O—N\—©V/T2 VIT2 Cc:>) ' M ) @
O © WIT3 WIT3 —> —~ (k

1
0 V power supply v

12 V voltage input (A/B phase) ' '

Pulse 0 V Vo
v

} Pulse monitor output [

ot

Fig 2.24 Wiring a 12-V Voltage Input
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Three-phase,
200 VAC (400 VAC) Inverter

©@RIL1 UMY @ﬁf\
©vir2 vm2 (O% @
©®

!IM(

@ w3 wiT3
3G3FV-PPGA2/PG-A2
+12V | "
1o power supply .’ ‘.
4CN 2|o 0V power supply
3|0 D
s|o—] .
TA1 5|0 Open collector output (A/B phase) '
. 6|0 Pulse 0 V |\ ‘l
71O py itor output
TA2(E) ¢ o ulse monitor outpu
—

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 30 meters.

Fig 2.25 Wiring an Open-collector Input

PG power |O Y ﬁ +12V
supply
+12V
2 = .
O ’VY\HOV +12V’T‘ i Pulse input

1k 1k
3
Shortfor r - - [<O1 = l F1oV
|op?n—col— 1
ector
input L 04 +12V ov El = 70
Puls%
2k 2k monitor
5 output
Pulse O P
input . 3k 8 5
O ov

3.9k

Fig 2.26 1/O Circuit Configuration of the 3G3FV-PPGA2/PG-A2
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B Wiring the 3G3FV-PPGB2/PG-B2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGB2/PG-B2.

Inverter
Three-phase 200 VAC —
(400 VAC) P U1
vz (Q ‘ M ) PG
wiIT3 (O
3G3FV-PPGB2
—— Power supply +12 V [
7 ™ 1|0 T
4ON 2|l Power supply 0 V L
4CN s Power supply +12 V vt
Al A-phase pulse output (-) : :
slo Power supply +12 V L
B-phase pulse output (- vt
6 :T: p! p! put (-) —
a2 1|10 .
2 A-phase pulse monitor output
CI e ©
O 2|0
| TA3 (E) +|o B-phase pulse monitor output
— —

o 2

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 30 meters.

* The direction of rotation of the PG can be set in parameter F1-05. The factory preset if for forward rota-
tion, A-phase advancement.

Fig 2.27 3G3FV-PPGB2/PG-B2 Wiring

TAT
1
O +12v
PG powe1r R ; TA2
supply +12V
pply o oy e
150 180 }*\\ A-ph_ase pulse
o 3 — 210 monitor output
A-phase 3
Y =
A-phase pulse 470 ~ pulses o
input ol 4 £ 30
150 180 < s > B-phase pulse
ols 150 180 z 4o monitor output
- B-phase — L
B-phase pulse 470 ~ pulses
input 6
f mE
L 150 180

* When connecting to a voltage-output-type PG (encoder), select a PG that has an output impedance with
a current of at least 12 mA to the input circuit photocoupler (diode).

* The pulse monitor dividing ratio can be changed using parameter F1-06.

S R | A-phase pulses
S I T I
B-phase pulses

Fig 2.28 1/O Circuit Configuration of the 3G3FV-PPGB2/PG-B2
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EWiring the 3G3FV-PPGD2/PG-D2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGD2/PG-D2.

Three-phase 200 VAC Inverter

(400 VAC)
RIL1 um

5§ oM —o —
O—N\—@SILZ vm2 (O M PG

w3 (O J

3G3FV-PPGD2/PG-D2

Q) T3

Power supply +12 V
Power SUBB|¥ ov

Power supply +5 V

4CN |i

Pulse input + (A/B phase)

Pulse input - (A/B phase)

,____
~ |- |-

} Pulse monitor output

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 50 meters.

Fig 2.29 3G3FV-PPGD2/PG-D2 Wiring

HBWiring the 3G3FV-PPGX2/PG-X2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGX2/PG-X2.

Inverter

Three-phase 200 VAC
(400 VAC)

©s/l2 Vim2@Q

)IM; PG

O)T/IL3 WI/T3
3G3FV-PPGX2/PG-X2
Power supply +12 V -
At 1 8 Power sugg@ oV ]
4CN 4CN 2 Power supply +5 V
- L 3 (O - T
A-phase pulse input (+)
4 |O - !
o A-phase pulse input (-)
5 B-phase pulse input (+) -
s |O - (—
B-phase pulse input (-) .
7 |O -
s O ®
9 |O
10 O
i
me 1 |O }A—phase pulse monitor output
2 10
3|0 } B-phase pulse monitor output
4 O
5 |O .
@ E E } Z-phase pulse monitor output
© 6 |O
L me o

¢ Shielded twisted-pair wires must be used for signal lines.

* Do not use the pulse generator's power supply for anything other than the pulse generator (encoder).
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 50 meters.

* The direction of rotation of the PG can be set in parameter F1-05 (PG Rotation). The factory preset if for
motor forward rotation, A-phase advancement.

Fig 2.30 3G3FV-PPGX2/PG-X2 Wiring
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€ Wiring Terminal Blocks

Use no more than 30 meters of wiring for PG (encoder) signal lines for the 3G3FV-PPGA2 (PG-A2)/PPGB2
(PG-B2) or 50 meters for the 3G3FV-PPGD2 (PG-D2)/PPGX2 (PG-X2), and keep the wiring separate from
power lines.

Use shielded, twisted-pair wires for pulse inputs and pulse output monitor wires, and connect the shield to the
shield connection terminal.

HWire Sizes (Same for All Models)

Terminal wire sizes are shown in Table 2.21.

Table 2.21 Wire Sizes

Terminal

. . . 2 i
Terminal Screws | Wire Thickness (mm?) Wire Type

Pulse generator power supply Stranded wire: 0.5 t0 1.25 | Shielded, twisted-pair wire

Pulse input terminal - Single wire: 0.5 to 1.25 + Shielded, polyethylene-covered, vinyl )

Pulse monitor output terminal sheath cable
(KPEV-S by Hitachi Electric Wire or L
Shield connection terminal M3.5 0.5t02 equivalent)

EStraight Solderless Terminals for Control Circuit Terminals
We recommend using straight solderless terminal on signal lines to simplify wiring and improve reliability.

Refer to Table 2.12 Straight Solderless Terminal Sizes for specifications.

HClosed-loop Connector Sizes and Tightening Torque

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 2.22.

Table 2.22 Closed-loop Connectors and Tightening Torques

Wire Thickness [mm?] T;:::\::' Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-3.5
0.75 1.25-35
M3.5 0.8
1.25 1.25-35
2 2-35

HEWiring Method and Precautions

The wiring method is the same as the one used for straight solderless terminals. Refer to page 2-26. Observe
the following precautions when wiring.

 Separate the control signal lines for the PG Speed Control Card from main circuit lines and power lines.

» Connect the shield when connecting to a PG. The shield must be connected to prevent operational errors
caused by noise. Also, do not use any lines that are longer than the recommended length. Refer to Fig 2.19
for details on connecting the shield.

* Connect the shield to the shield terminal (E).
* Do not solder the ends of wires. Doing so may cause contact faults.

* When not using straight solderless terminals, strip the wires to a length of approximately 5.5 mm.
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@ Selecting the Number of PG (Encoder) Pulses

The setting for the number of PG pulses depends on the model of PG Speed Control Card being used. Set the

correct number for your model.

E3G3FV-PPGA2 (PG-A2)/3G3FV-PPGB2 (PG-B2)

The maximum response frequency is 32,767 Hz.

Use a PG that outputs a maximum frequency of approximately 20 kHz for the rotational speed of the motor.

Motor speed at maximum frequency output (r/min)

60

Some examples of PG output frequency (number of pulses) for the maximum frequency output are shown in

Table 2.23.

X PG rating (p/rev)= 20,000 Hz

Table 2.23 PG Pulse Selection Examples

Motor's Maximum Speed (r/min) P((;pl;::j; 2 PG Outputh:::: :; g‘:ﬁ;ﬁ: :\:I_laz);imum Fre-
1800 600 18,000
1500 800 20,000
1200 1000 20,000
900 1200 18,000

Note 1. The motor speed at maximum frequency output is expressed as the sync rotation speed.

2. The PG power supply is 12 V.

3. A separate power supply is required if the PG power supply capacity is greater than 200 mA. (If momentary power loss must be handled, use a

backup capacitor or other method.)

PG power supply
oV 12V

b

Capacitor for momentary
power loss

I Signals

Fig 2.31 3G3FV-PPGB2/PG-B2 Connection Example




Installing and Wiring Option Cards .

H3G3FV-PPGD2 (PG-D2)/3G3FV-PPGX2 (PG-X2)
There are 5 V and 12 V PG power supplies.

Check the PG power supply specifications before connecting.

The maximum response frequency is 300 kHz.

Use the following equation to computer the output frequency of the PG (fpg).

Motor speed at maximum frequency output (r/min)

fPG(Hz) =

A separate power supply is required if the PG power supply capacity is greater than 200 mA. (If momentary
power loss must be handled, use a backup capacitor or other method.)

PG-X2

TA1

P12
IG

IP5

A+)
A()
B (+)
B()
Z(+)
Z()
IG

L

10
2

60

PG power
supply

AC oV +12V

X PG rating (p/rev)

30
40

°© Capacitor for

momentary
power loss

50
60

70
80
90
0

R

Fig 2.32 3G3FV-PPGD2/PG-D2 Connection Example (for 12-V PG power supply)
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Chapter 3
Digital Operator and
Modes

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

operating modes and switching between modes.

3
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—
Digital Operator

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.

Digital Operator with LED Display (3G3IV-PJVOP161)

Drive Mode Indicators

fa ml [w Tl

]
REF ALARM

FWD REV SEQ

fa PRGMﬂ .

FWD
REV
([ ] [
RUN STOP

L]
DRIVE QUICK ADV VERIFY AUTO
TUNING

OMRON DIGITAL OPERATOR PJVOP161

)

REV:
SEQ:

REF:

FWD:

Lit when there is a forward run command input.

Lit when there is a reverse run command input.

Lit when the run command from the control circuit ter-
minal is enabled.

Lit when the frequency reference from control circuit

Digital Operator with LCD Display

T T

terminals A1 and A2 is enabled.
ALARM: Lit when an error or alarm has occurred.

Data Display

Displays monitor data, parameter numbers, and
settings (in five digits).

Mode Display

DRIVE: Litin Drive Mode.

QUICK: Litin Quick Programming Mode.
ADV: Lit in Advanced Programming Mode.
VERIFY: Lit in Verify Mode.

A. TUNE:Lit in Autotuning Mode.

Keys

Execute operations such as setting parameters,
monitoring, jogging, and autotuning.

(3G3IV-PJVOP160)

FREMOTEW
FVVD RE.V SEQ REF AL/:RM Drive Mode Indicators
— FWD: Lit when there is a forward run command input.
] REV: Lit when there is a reverse run command input.
SEQ: Lit when the run command from the control circuit ter-
minal is enabled.
REF: Lit when the frequency reference from control circuit

terminals A1 and A2 is enabled.
ALARM: Lit when an error or alarm has occurred.

- Data Display
OMRON DIGITAL OPERATOR PVOP160 Displays monitor data, parameter numbers, and
] settings.
——— Keys

Execute operations such as setting parameters,
monitoring, jogging, and autotuning.

_FWD
REV
° °
RUN STOP

Fig 3.1 Digital Operator Component Names and Functions




Digital Operator

# 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
LOCAL Switches between operation via the Digital Operator (LOCAL) and
“REMOTE LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting parameter 02-01.
MENU MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the ENTER Key was pressed.
JOG JOG Key Er.la.bles jog operation when the Inverter is being operated from the
Digital Operator.
FWD/REV Key Selects the rotation direction of the motor when the Inverter is being

operated from the Digital Operator.

xz

Digit Selection/RESET Key

Sets the number of digits for parameter settings.
Also acts as the Reset Key when a fault has occurred.

Increment Key

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

Decrement Key

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

<P

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

ENTER Key Also used to switch from one screen to another.
[ . . .
RUN RUN Key Staﬂshtl?e Inverter operation when the Inverter is being controlled by
the Digital Operator.
° Stops Inverter operation.
STOP 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.
FWD
REV
[ J

Inverter output frequency

' [RUN | i
STOP i {STOP!, 1
Frequency setting I : - : |
RUN [ ] O O [ ] O
sToP OF ° G ¥ o

Or:Lit O :Blinking @: Not lit

Fig 3.2 RUN and STOP Indicators



Modes .

[]
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 7able 3.2.

Table 3.2 Modes

Mode Primary function(s)

The Inverter can be run in this mode.
Drive Mode Use this mode when monitoring values such as frequency references or output cur-
rent, displaying fault information, or displaying the fault history.

Use this mode to reference and set the minimum parameters to operate the Inverter

ick Programming Mode . . .
Qu £ & (e.g., the operating environment of the Inverter and Digital Operator).
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
Verify Mode P £ Y
values.
Use this mode when running a motor with unknown motor constants in the vector 3
Autotuning Mode* control mode. The motor constants are 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 using vector control. Autotuning Mode will not be displayed during operation or when an
error has occurred.




€ Switching Modes

The mode selection display will appear when the MENU Key is pressed from a monitor or setting display.
Press the MENU Key from the mode selection display to switch between the modes.

Press the DATA/ENTER Key from the mode selection key to monitor data and from a monitor display to
access the setting display.

ELED Display

MENU

Drive Mode )
_ 1M - InN NN ; ;
> - L0l L | — IR, (Operation possible)

o e ° 5 e °

DRIVEQUICK ADV VERIFY Tﬁ%w{; DRIVEQUICK ADV VERIFY Tﬁ%"&;

Quick =

ogammmgModel huen] J ) )
] _ S Y B | > T

/] l [ > 1 L e I
[ BNORN BN BN ] [ RO BN BN J [ BEOSN BN BN )
DR\\/EQU\CK ADV \/ERIFYT’S"{J’\% DRIVEQUICK ADV VER\FYT’“:”TNOG DRIVEQUICK ADV VERIFVrﬁ\'JJé’G

Advanced

. -MENU
ProgrammmgModel puen] J J J
Ri-00~—HAR I-00~—= g
‘ S = < ESC bl

® ® O . O [} 0 e o

DRIVE QUICK AD\/ VERIFY. DRIVE QUICK ADV VERIFYT'D%,\?C

. MENU] . .
Verify Model uen] J When returning from a setting
— - — display, the rightmost digit
0000 M | 00 of the monitor display will
flash.
e 060 OO0 [ BN BN REOSN ]
DRIVEQUICK ADV VERIFYT'DW'?G DRIVEQUICK ADV VERIFY ﬁ‘?{ﬂlNoG
Autotunin If a user constant is changed
Mode 9 M ) the number will be displayed. ) )
I’- l' - l'—ll I' > l'— Il - :’_:; 1’ >~ II _I’ / _!’
e ESC e
o0 0 0 U [ ) Or o 00
DRIVEQUICK ADV VERIFYTﬁMf"G DRIVEQUICK ADV VERIFY Tﬁmﬁg DRIVEQUICK ADV VERIFYTG%SJG
Mode Selection Displays Monitor Displays Setting Displays
Lit {J: Flashing @ : Not lit

Fig 3.3 Mode Transitions (Example for the 3G3IV-PJVOP161)



HLCD Display

Display at Startup

Modes

U1-

PR uency Ret””
=60.00Hz

U1-02=60.00Hz
U1-03=10.05A

Mode Selection

MENU

Display Monitor Display Setting Display
=3 3
** Main Menu ** “EMonitor P N Reterence Source Rl‘-lrequency Ret
5 01=60 00Hz [ > U1- [(60.00Hz [P U1: 01945p0.00Hz
peration «—] U "'62'—-'6'(5'0‘6H£“"< U1-02=60.00Hz | a¢——— 0.00-—60.00
U1-03=10.05A U1-03=10.05A ¢ "0.00Hz" )
ESC ESC
A 4
-QUICK- -QUICK- -QUICK-
** Main Menu ** > Control Method - 7_____99_@?[9!_M?tho_q _____
Quick Settin < A1-02=2 2| A1-02=H *2*
9 Open Loop Vector [ Open Loop Vector
ESC ESC
Y
ADV- -‘_J 2 “ADV- - “ADV-
** Main Menu ** - » > Select Language N Select Langy_age 3
Programming | AT{=0 *1* | A1-00=[q *1* I
Select Language [ English < English
ESC ESC ESC
Y
VERIFY- - VERIFY- The constant number will be displayed if a
Main Menu >  NoneModified |l«———  constant has been changed. Press the
Modified Consts  |¢ DATA/ENTER Key to enable the change.
ESC
Y
ATUNE- J ATUN )
*“* Main Menu ** L...._T_u_mn Mode Sel __] o >,_____T_u_rJI_rJgJ&/l<.>_d[.e;i8_se.l__.
: CEREE 0 S T1-01=Kel "0*
Auto—Tunlng < Standard Tuning « Standard Tuning
g o
ESC ESC

_j’»,
[ J

IMPORTANT]

Fig 3.4 Mode Transitions

When running the Inverter after using Digital Operator, press the MENU Key to enter the Drive Mode (DRIVE
indicator will flash) and then press the ENTER Key from the Drive Mode display to bring up the monitor dis-
play (DRIVE indicator will light). Run commands can't be received from any other display. (Monitor display in
Drive Mode will appear when the power is turned ON.)




& Drive Mode

Drive Mode is the mode in which the Inverter can be operated. The following monitor displays are possible in
Drive Mode: The frequency reference, output frequency, output current, and output voltage, as well as fault

information and the fault history.

When b1-01 (Reference selection) is set to 0, the frequency can be changed from the frequency setting display.
Use the Increment, Decrement, and Digit Selection/RESET Keys to change the frequency. The parameter will
be written and the monitor display will be returned to when the ENTER Key is pressed after changing the set-

ting.

EExample Operations

Key operations in Drive Mode are shown in the following figure.

ELED Display

Mode Selection Display Monitor Constant Display Detailed Monitor Constant Monitor Display
MENU Pover ON Display
Frequency reference setting/
Drive Mode J Frequency reference J display unit 01-03
- N —c o |—> Crn
[ A N 17 ooy 0—| I AR A RN
Geeee ESC] ESC]
e o ey 1 1
Output frequency
INEREE]
ESC] Loy

=
Output current

nrono
[AXRN NN}

Frequency reference o
N ITEE Y cononon
f [ oo [T
T ESC]
NS L
' '
| Fan operating time -
g i-493
PR Y
Error Trace JJ
= 0= £r3]
J
= EE]
ESC]

1st previous error ~J
T’|U§"Q.."_L__’| EF 3
ESC
@B

Operating time at 4th
revious error AJ

oo
H

DRVEQUICK ADV VERIFY AVTO DRVEQUICK ADYV VERIFY AUTO
NG TUNNG

Fig 3.5 Operations in Drive Mode (Example for the 3G3IV-PJVOP161)



Modes

HLCD Display

Display at Startup

ORE uency Rel”
U1- [1=60.00Hz
U1-02=60.00Hz
1-03=10.05A

Mode Selection Monitor Display Frequency Setting Display
Display . -
/—
v
-DRIVE- -DRIVE: . Rdy REZET Fli_L fd Fli._l F%
** Main Menu ** J Monitor P | requency Rei P N requency Re
: _I8K1- 01=60.00Hz [< »_U1- [0f=60.00Hz [< > U1-01=[€60.00Hz
Operation <+ U7-02=60-00Hz & U1-02=60.00Hz |« (0 00&%60 00)
U1-03=10.05A o U1-03=10.05A 0.00HZ"
o A A ESC
MENU -/\ -\/
S N~
v 4 The Frequency Setting
DRIVE. . Rd ) “DRIVE- . .
-ouu'cr- " (')w20ng8rOOH RESET U1 O[liltfu'élare(ng Display will not be
** Main Menu ** -02= Z € > - = z . .
it oo ;‘"'"Uf-()'é"i'd'OEA' """ T U1-03=10.05A ] displayed when using an
uick Setting U1-04=__2 < U1-04= 2 analog reference.
ESC
|
»
v : e | PR Elapsed TS The fault name will be
-fp\'()lain Meny ** ] - ”|__U1- R = 10H displayed if the DATA/ENTER 3
O0Hz U1-01=60.00Hz i i
Proaram U1-02-60.00Hz — U1-02-60.00Hz Key is pressed while a constant
9 g - . é is being displayed for which a I
= ~ fault code is being displayed.
=]
v
-VERIFY- V ( @ @ l
** Main Menu ** »
" - P uit Trace " RESET P"Girent Fault " U2-01= OC
Modified Consts [WA- 01=0C < > U2- -0C >
""" U202 0V e U3:02-0V < Over Current
U2-03=60.00Hz U2-03=60.A0Hz
ESC ESC
PN
v
-A.TUNE- »
** Main Menu ** -%u“ Trace Rdy P RESET N RIVEaSt Fault Rdy _ U2 - 02= OVRdy
Auto-Tuning N—. R8I -02=0V__ ' - = '
U3-03=60/00H7 "1« 03 60, OOHz < DC Bus Overvolt

U3-0: 00Hz -04=60.00Hz oo
N = é o=

3
® @ v
DRIV Laﬁ inult Fay - , U3-01= oc

\
DRIVE- Rdy
Fault History

~— [WE)-01= OC

g

2
m
7]
m
S

A A
Y

U3:92= 9V, Ug-'9;§=9¥, < Over Current
A -Esc A ESC
-
DBIVE: y REZET ) |\/v = 5] Rdy
Eauﬁtﬁssa e 2 » EAUTt Message 2 » U3-02=0V
..U Vv us- ﬁ =0V
U3 -03= OH < U3-03= OH <€ DC Bus Overvolt

U3-04= UV U3-04= UV ESC

-% = @6 o=

Fig 3.6 Operations in Drive Mode

1
*? - 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).
[ J Operation cannot be started from the Mode Selection Display.
IMPORTANT]




€ Quick Programming Mode

In Quick Programming Mode, the parameters required for Inverter trial operation can be monitored and set.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Digit Selection/
RESET Keys to change the frequency. The parameter will be written and the monitor display will be returned
to when the ENTER Key is pressed after changing the setting.

Refer to Chapter 5 Parameters for details on the parameters displayed in Quick Programming Mode.

EExample Operations

Key operations in Quick Programming Mode are shown in the following figure.

ELED Display

Mode Selection Display Monitor Display Setting Display
Quick Programming Mode ) Control method selection )
O 1 _ M3 M - 'i_-i'"l_ll'-i' - ]
oo L = o L e -
EsC
eCeee SRS
DRIVEQUICK ADV VER\FYT'L‘J%S’G Reference se|ect|on
- Y I ] > In
T 0o L= [
ESC SR =
Operation method selection J
o 1 R N [
ESC =K * —
Stopplng method selection )
- R I e | > sl
- 0 ool e Lo
f 1 =
. 1 C1-01: Acceleration time 1 d1-01: Frequency reference 1 E1-01: Input voltage setting
" H + + C1-02: Deceleration time 1 d1-02: Frequency reference 2 E1-03: V/f pattern selection
[ ' 1 CB6-01: CT/VT selection d1-03: Frequency reference 3 E1-04: Max. output frequency
- + ' C6-02: Carrier frequency d1-04: Frequency reference 4 E1-05: Max. voltage
v selection d1-17: Jog frequency reference  E1-06: Base frequency
E1-09: Min. output frequency
E1-13: Base voltage (VBASE)
E2-01: Motor rated current
AO CH1 output gai J
IR e e > e
‘ESC ro L |- [
ty
AO CH2 output ga|n )
- IR > Il lin;
‘ESC l [ I o l <t Lo
[Esc S
SRS
Motor protectlo electlon )
- bl 110 = ']
! Lo o= [
ESC * * Pt
celeratlon stall selection )
<t [

e O® 00

i AUTO
DRIVEQUICK ADV VERIFY_AUTO

Fig 3.7 Operations in Quick Programming Mode (Example for the 3G3IV-PJVOP161)



HLCD Display

Mode Selection Display

DRIVE-
** Main Menu **

Operation

A 4

-QUICK-

** Main Menu **

Monitor Display

¢

Quick Setting

Modes

Frequency Setting Display

Y
-ADV-

** Main Menu **

Programming

\ 4
-VERIFY-

** Main Menu **

Modified Consts

\ 4

-A.TUNE-

** Main Menu **

Auto-Tuning

)

A

ESC

Fig 3.8

QUICK- J TQUICK-
Control Method < > Control Me_t_rlod
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-QUICK- -QUICK-
Reference Source <€ »| Reference Source
b1-01=1*1* | bi-01="1*
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é

ESC

Operations in Quick Programming Mode
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€ Advanced Programming Mode

In Advanced Programming Mode, all Inverter parameters can be monitored and set.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Digit Selection/
RESET Keys to change the frequency. The parameter will be written and the monitor display will be returned
to when the ENTER Key is pressed after changing the setting.

Refer to Chapter 5 Parameters for details on the parameters.

EExample Operations

Key operations in Advanced Programming Mode are shown in the following figure.



Modes

ELED Display

Mode Selection Display Function Selection Display Monitor Display Setting Display
» —|
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Fig 3.9 Operations in Advanced Programming Mode (Example for the 3G3IV-PJVOP161)
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Fig 3.10 Operations in Advanced Programming Mode
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HSetting Parameters

Modes

Here, the procedure is shown to change C1-01 (Acceleration Time 1) from 10 s to 20 s.

Table 3.3 Setting Parameters in Advanced Programming Mode

Ste Digital Operator Displa i
P - g P Pay - Description
No. LED Display LCD Display
[y s ¥aNn] “DRIVE- Rd
) Lo Fl‘—lre uency Ref Y
1 ® U1- [0h=60.00Hz Power supply turned ON.
DRIVE QUICK ADV VERIFY AUTO U1-02=6000HZ
TUNING U1-03=10.05A
[y N W] -DRIVE- "
5 ! Lo Main Menu MENU Key pressed to enter
o e Operation Drive Mode.
DRIVE QUICK ADV VERIFY AUTO
TUNING
= - ,’__,’ _—_' _Q*L*“:\:/Igin Menu ** MENU Key pressed to enter
3 uick Programming Mode.
® O Quick Setting Q & &
DRIVE QUICK ADV VERIFY AUTO
TUNING
[ ] 1 -ADV-
Moo= * Main Menu ** MENU Key pressed t'o Enter
4 o 0 ° 5 ; Advanced Programming
rogrammin
DRIVE QUICK ADV VERIFY AUTO g g Mode.
TUNING
“ADV-
Initialization ENTER or DATA/ENTER Key
5 200=3 pressed to access monitor dis-
Select Language play.
,’__ ] - ,’__,’ H .____-i?A_\/LC_QQl Timel | Increment or Decrement Key
6 Iel-00= 10.0Sec pressed to display C1-01
[ ol I ) (0.0~—6000.0) Acceleration Time 1
DRIVE QUICK ADV VEH\FVTGK#"‘F'E‘)G ”10.0Sec” ( cceleration 11me ).
e -ADV- . ENTER or DATA/ENTER Key
oo g Accel Time ] pressed to access setting dis-
7 C1-01=010.0Sec .
(0.0—6000.0) play. The setting of C1-01
PRIVE QUK ADY VeI NG 10.0Sec (10.00) is displayed.
e e A Time 1 Digit Selection/RESET or
] [N} ccel _lime .
p - Gi:01= 0[10.0860 Shift/RESET Key p.re.ssed to
Qx (0.0~—6000.0) move the flashing digit to the
DRIVE QUICK ADV  VERIFY_AUTO ”10.0Sec” rlght
g NNy ADY-
o e Accel Time 1 Increment Key pressed to
9 C1-01= 00[0.0Sec
Qx (0.0—6000.0) change set value to 20.00 s.
DRIVE QUICK ADV VER‘FVTGUNTSG ”10 OSQ_C"
ENTER Key pressed to enter
— e ——— 'ADXE;ce| Time 1 the set data. “END” is dis-
10 EAaAl — VAN C1-01= 00[0.0Sec played for 10 s and then the
— — - - - - = (0.0-—6000.0) d value is displaved f
»10.0Sec” entered value 1s displayed for

0.5s.
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Step Digital Operator Display .
No. LED Display LCD Display Description
1'_ l’ - I’_l’ ‘ l; o Th i isplay f
11 - e Entry Accepted e monitor display for C1-01
® O ® returns.




Modes

HExternal Fault Setting Procedure

Examples of the Digital Operator displays that appear when setting an external error for a multi-function con-
tact input in Advanced Programming Mode are shown in the following diagram.

HLCD Display

Mode Selection Display Monitor Display Setting Display
OO o) 9@
SR Q¢ ( =] =9 ®m] =
“ADV- AV » “ADV- ] -ADV- ]
** Main Menu ** - Digital Inputs RESET) | Term% S3 Sel Terminal S3 Sel
> > # O > FF
; HNoE = H1-[o] =474 H1- 1= =*
Programming << Tj-%-ir?gl_sgélsel <t External Fault < NO/Always Det
o Y 24" . Coast to Stop
ESC A A
y Y
»
v “RBV- “ADV- -ADV-
VERIFY- \ Digital Inputs RESETJ | Terminal S4 Sel k Terminal S3 Sel
** Main Menu™** | | 7y (0o ia e HIPE =14714 H1- 01=BXg 24"
Modified Terminal S4 Sel € Fault Reset NC/Always Det
odified Consts erminal S4 Se g Coast to Stop
-ESC A A
- -/\
» = A — \ 4
RBV- “ADV- -ADV-
\ 4 N Digital Inputs RESED Term%_s_@__g%s?_ \ Terminal S3 Sel 3
ATUNE- | TR AR Y-S ” H1-[efs =08 H1- 01= Bl 24*
Main Menu '.0? s_z?g | Ext BaseBlk N.O. NO/During RUN —
. ermina e "08" Coast to Stop
Auto-Tuning ESC T A A
- ™m| el | E
é @ \ Terminal S3 Sel
Y A2 H1- 01=Fi-24*
DRIVE- “ADV- 1=
** Main Menu ** L Digital Inputs NCC/ES‘{r{Q %%N
. = A
Operation EE01=0
P Term M1-M2 Sel
A
v
y “ADV-
qUICK- \__| Pulse /O Setup
** Main Menu ** E'E_m Z0
Quick Setting Pulse Input Sel v

Ai \ .AD¥érmi_naI S3 Sel

H1- 01= g ‘24"
® NG
5 O

|

Fig 3.11 External Fault Function Setting Example
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@ Verify Mode

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.

Of the Environment Mode settings, only A1-02 will be displayed if it has been changed. Other Environment

Modes settings will not be displayed even if they have been changed from their default settings.

Even in Verify Mode, the same procedures can be used to change settings as are used in the Programming
Modes. Use the Increment, Decrement, and Digit Selection/RESET Keys to change the frequency. The param-
eter will be written and the monitor display will be returned to when the ENTER Key is pressed after changing

the setting.

EExample Operations

An example of key operations is given below for when the following settings have been changed from their
default settings: b1-01 (Reference Selection), C1-01 (Acceleration Time 1), E1-01 (Input Voltage Setting), and

E2-01 (Motor Rated Current).

Mode Selection Display

Monitor Display

Y
Frequency reference

selection

Setting Display

Frequency reference

Verify Mode
Lo _ 1 N
o [ 77N
o0 U o EsC

Acceleration time 1

-

ESC

P
N

-
-

D]

=h

Input voltage setting

g M i B

A

ESC

LN SN

Ss

Motor rated current
= 7 1

S Y SN

H

o060 @

DRIVEQUICK ADV VERIFY Tﬁ%\TNOG

‘J selection
> 'nlnl
- L1
ESC i
J Acceleration time 1
s Nului
- NN NN
ESC] L
J Input voltage settin
> e el
< o
=sC —
J Motor rated current
T I M
< NN NN NN
=5 L
o000 o

~ o
DRIVEQUICK ADV VERIFY Tﬁ\?{J\TNG

Fig 3.12 Operations in Verify Mode (Example for the 3G3IV-PJVOP161)



HLCD Display

Mode Selection Display

(" l u]

“ADV-
** Main Menu **

Programming

A 4

-VERIFY-

** Main Menu **

Monitor Display

VERIFY-
> Reference Source

Modified Consts

Y

Modes

Setting Display

h 4

-A. TUNE-

** Main Menu **

Auto-Tuning

-DRIVE-

\ 4

A

** Main Menu **

Operation

A 4

-QUICK-

** Main Menu **

Quick Setting

MENU

ESC

A A

-VERIFY-
Reference Source

o917
!

VERIFY- .
Accel Time 1

=

ESC

JEE

VERIFY-
Accel Time_1

C1-01=200.0Sec
(0.0~6000.0)

”10.0Sec”

VERIFY-
Input Voltage

L_

S

YE Y

C1 O1=mZOO 0Sec
(0 0* -0)
Sec

VERIFY-
Input Voltage

E1-01=200VAC
(155-285)

"200VAC”

VERIFY-
Motor Rated FLA

aly &

ESC

Y

E1-01=E00VAC
(155~255)
200V

VERIF
Motor Rated FLA

E2-01=2.00A
032~640

Ié 3

Fig 3.13 Operations in Verify Mode

ESC

E2-01=K.00A
(0.32~ 6.40)
*1.90A7

3-19




3-20

€ Autotuning Mode

Autotuning automatically tunes and sets the required motor constants when operating in the open-loop V/f,
V/f with PG, or open-loop vector control modes. Always perform autotuning before starting operation when
using open-loop vector control mode.

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

When the motor cannot be disconnected from the load, perform stationary autotuning. Contact your dealer to
set motor constants by calculation.

The Inverter's autotuning function automatically determines the motor constants, while a servo system's auto-
tuning function determines the size of a load, so these autotuning functions are fundamentally different.

EExample of Operation

Set the motor output power (in kW), rated voltage, rated current, rated frequency, rated speed, and number of
poles specified on the nameplate on the motor and then press the RUN Key. The motor is automatically run
and the motor constants measured based on these settings and autotuning will be set.

Always set the above items. Autotuning cannot be started otherwise, e.g., it cannot be started from the motor
rated voltage display.

Parameters can be changed from the setting displays. Use the Increment, Decrement, and Digit Selection/
RESET Keys to change the frequency. The parameter will be written and the monitor display will be returned
to when the ENTER Key is pressed after changing the setting.

The following example shows autotuning for open-loop vector control while operating the motor without
switching to motor 2.



BLED Display

Autotuning Monitor Display
Autotuning Tuning mode
~ 1 _
! 1 [ —
o0 00 O
DRIVEQUICK ADV VERIFYV%\'SG T l

H

H

Motor rated current

H

9 {l&

=1 =

Motor base speed

H

Autotuning start*

— 11 _ 1
] /NN )

DRIVE QUICK ADV VERIFY,AUT0.

Setting Display

Tuning mode:
rotational tuning

00 0

DRIVEQUICK ADV VERIFY AUTO.

Motor output power

o060 0
DRIVEQUICK ADV VERIFVY'L“‘:‘WG

Motor rated voltage
e Ny

o000
DRIVEQUICK ADV VERIFVYTMSG

Motor rated current

AUTO
DRIVEQUICK ADV VERIFY AUT0.

Motor base frequenc!

® 00 0

DRIVEQUICK ADV VERIFY AUTo

No. of motor poles

o060 0
DRIVEQUICK ADV VERIFV%‘AW@

Motor base speed

o000 0

Ao
DRIVEQUICK ADV VERIFY AUTo

Autotuning Stop command input

I

i i T =
P L =N [ 1

Autotuning completed

e @ @ {F

ATo
DRIVE QUICK ADV VERIFY AUTo.

Modes

* TUnl0 will be displayed during rotational autotuning and TUn11 will be displayed during stationary autotuning. The DRIVE indicator will light when

autotuning starts.

Fig 3.14 Operation in Autotuning Mode (Example for the 3G3IV-PJVOP161)
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HLCD Display

Mode Selection Display

=0
-VERIFY-

** Main Menu **

Modified Consts

Y

-A.TUNE-

** Main Menu **

Monitor Display

Setting Display

Auto-Tuning

Y

-DRIVE-

** Main Menu **

Operation

A

-QUICK-

** Main Menu **

Quick Setting

-ADV-

** Main Menu **

Programming

MENU

)N "

P:
®

IMPORTANT]

48.0Hz/10.5A
START >>>>>>>GOAL|

Tune Successful

-A.TUNE- -A.TUNE-
3 |- Tuning Mode Sel [ -/ ] o |- Tuning Mode Sel
> T1-ﬁ]] =0 *0* > T1-01= [0
< Standard Tuning Standard Tuning
il N\ 0" "0"
ESC % ESC
-A.TUNE- -A.TUNE-
&.....Ba_t.ed_ﬁtegugn.c_y..., o |----Rated Frequency___|
T1- (8= 60.0Hz P17 T1-05 = 60.0Hz
(o.omoo.O) (o.ga_zlloo.O)
50,0442 50.0Hz”
ESC
x
-A.TUNE- -A.TUNE-
Number of Poles ~J = Number of Poles |
Ti- M= » Ti- 06= 4 ”
(2~ 48) (2~48)
ot — E
-A.TUNE- ) Rdy RUN - -
N e Auto-Tuning ______| . ‘ﬁﬁ&mmm
0.012/0.08 7| 48.0Hz/10.5A
PresngUN kyd START > GOAL
-Q STOP
The display will

automatically
change depending
on the status of
autotuning.

A 4

“ATUNE-
Tune_Aborted

STOP key

Fig 3.15 Operation in Autotuning Mode

If a fault occurs during autotuning, refer to Chapter 7 Troubleshooting.

“A.TUNE-
Tune Successful




Chapter 4
Trial Operation

This chapter describes the procedures for trial operation of the Inverter and provides an example

of trial operation.

Cautions and Warnings.............ueeeeeeeeeeriiiieieeeeneens 4-2
Trial Operation Procedure.............cccooevvviieiieiiiiiiieeeeee, 4-3
Trial Operation Procedures............cccoovvveiiiieriiiiiieeeeee, 4-4

Adjustment Suggestions ... 4-18



4-2

———l

Cautions and Warnings

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

& Caution

Turn ON the input power supply only after mounting the front cover, terminal covers,
bottom cover, Digital Operator, and optional items. Not doing so may result in electri-
cal shock.

Do not remove the front cover, terminal covers, bottom cover, Digital Operator, or
optional items while the power is being supplied. Not doing so may result in electrical
shock or damage to the product.

Do not operate the Digital Operator or switches with wet hands. Doing so may result in
electrical shock.

Do not touch the inside of the Inverter. Doing so may result in electrical shock.

Do not come close to the machine when using the error retry function because the
machine may abruptly start when stopped by an alarm. Doing so may result in injury.

Do not come close to the machine immediately after resetting momentary power inter-
ruption to avoid an unexpected restart (if operation is set to be continued in the pro-
cessing selection function after momentary power interruption is rest). Doing so may
result in injury.

Provide a separate emergency stop switch because the STOP Key on the Digital
Operator is valid only when function settings are performed. Not doing so may result
in injury.

Be sure to confirm that the RUN signal is turned OFF before turning ON the power
supply, resetting the alarm, or switching the LOCAL/REMOTE selector. Doing so while
the RUN signal is turned ON may result in injury.

Be sure to confirm permissible ranges of motors and machines before operation
because the Inverter speed can be easily changed from low to high. Not doing so may
result in damage to the product.

Provide a separate holding brake when necessary. Not doing so may result in injury.

Do not perform a signal check during operation. Doing so may result in injury or dam-
age to the product.

Do not carelessly change settings. Doing so may result in injury or damage to the
product.



Trial Operation Procedure .

Trial Operation Procedure

Perform trial operation according to the following flowchart. When setting the basic parameters, always
set C6-01 (CT/VT Selection) according to the application.

START
Installation

’ Set power supply voltage. ‘

Turn ON power. "

Confirm status.

Initialize
parameters

Basic settings

Select operating " .
method. (Quick programming mode)
A T NO
VI control? Vector control (A1-02=2.3)
YES
(A1-02=1)
NO
(Default: A1-02 =0) 4
Set E1-03 and E2-04. Set E1-03, E2-04, and F1-01. *2 .
V/f default: 200 /60 Hz(400 V/60 Hz) V/f default: 200 /60 Hz(400 V/60 Hz)
(-E) 200 V/50 Hz (400 V/50 Hz) (-E) 200 V/50 Hz (400 V/50 Hz)
Settings according ‘
to control mode
Motor cable over
50 m or heavy load possibly YES OK to operate 3
causing motor to stall or motor during autotuning?
overload?
NO
Stationary autotuning for *4 . . ) )
line-to-line resistance only Rotational autotuning Stationary autotuning

Application settings
(Advanced programming mode)

*

1 Set for 400 V Class Inverter for 75 kW or more.

No-load operation

*
N

If there is a reduction gear between the motor and PG, set
the reduction ratio in F1-12 and F1-13 in advanced
programming mode.

Loaded operation

*3 Use rotational autotuning to increase autotuning accuracy
whenever it is okay for the motor to be operated.

’ Optimum adjustments and ‘
constant settings *4  If the motor cable changes to 50 m or longer for the actual
installation, perform stationary autotuning for the line-to-line

resistance only on-site.

’ Check/record constants. ‘

END

Fig 4.1 Trial Operation Flowchart
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Trial Operation Procedures

The procedure for trial operation is described in order in this section.

€ Application Confirmation

First, confirm the application before using the Inverter.
* Fan, blower, pump

¢ Other equipment

For any Inverter application other than a fan, blower, or pump, set C6-01 (Drive Duty Selection) to 0 (CT:
Heavy Duty). The default setting is 1 (VT: Normal Duty 1).

For fun, blower, or pump applications, set C6-01 to 1 (VT: Normal Duty 1) or 2 (VT2: Normal Duty 2).

@ Setting the Power Supply Voltage Jumper (400-V Class Inverters of 75 kW
or Higher)

For 400-V class Inverters of 75 kW or higher, the power supply terminal for the external fan and internal con-
tact is separated from the main circuit.

Set the power supply voltage jumper after setting E1-01 (Input Voltage Setting). Insert the jumper into the
voltage connector nearest to the actual power supply voltage.

The jumper is factory-set to 440 V when shipped. If the power supply voltage is not 440 V, use the
following procedure to change the setting.
1. Turn OFF the power supply and wait for at least 5 minutes.

. Confirm that the CHARGE indicator has gone out.

2

3. Remove the terminal cover.

4. Insert the jumper at the position for the voltage supplied to the Inverter (see Fig 4.2).
5

. Return the terminal cover to its original position.

20/230 3aov \ Power tab
O b, O
| r /2l [4200/220014400/22400] CHAI
200 V class power supply || Jumper (factory-set position)

400V class power supply ——"

Power supply input terminals
PRy P CHARGE indicator

Fig 4.2 Large-capacity Inverter Connections



Trial Operation Procedures

4 Power ON

Confirm all of the following items before turning ON the power supply.

» Check that the power supply is of the correct voltage.
200-V class: 3-phase 200 to 240 V, 50 Hz/60 Hz
400-V class: 3-phase 380 to 480 V, 50 Hz/60 Hz

» Make sure that the motor output terminals (U, V, W) and the motor are connected correctly.

* Make sure that the Inverter control circuit terminal and the control device are wired correctly.
* Set all Inverter control circuit terminals to OFF.

* When using a PG Speed Control Card, make sure that it is wired correctly.

» Make sure that the motor is not connected to the mechanical system (no-load status)

€ Checking the Display Status

If the Digital Operator's display at the time the power is connected is normal, it will read as follows:

[ 1
Display for normal operation ! ot
e e e
DRIVEQUICK ADV VER\FYTMJ‘WG 4
The frequency reference monitor is dis-
played in the data display section. I
-DRIVE- Rdy
Frequency Ref
U1 -[efil= 60.00 Hz

U1 - 02 =60.00 Hz
U1-03=10.05A

When a fault has occurred, the details of the fault will be displayed instead of the above display. In that case,
refer to Chapter 7 Troubleshooting. The following display is an example of a display for faulty operation.

11
Display for fault operation oo
O e e e e
PRIVEQUICKK ADY VERIPY il The display will differ depending on the
type of fault.
DRVE.  Rdy A low voltage alarm is shown at left.

DC BUS Undervolt




@ Initializing Parameters

Initialize parameters by following the table below. Set A1-03 to 2220 when initializing a 2-wire sequence.
Table 4.1 Initializing Parameters

Step Key Operator Screen Displays Description
-EJFRIVE- HR(gy
1 U1 by _”_e":yo.go Hz Turn ON the
Ui oasooon power.
- Press to shift to
"% Main Menu ** Advanced Pro-
2 MENU i .
Programming gramming
Mode.
Press to show
3 , parameter refer-
Select Language ence screen.
-ADV-
» | Select Lanquage_________] Press to confirm
4 S — AT-l)=0 o
RESET oRVE QUK ABY verFY AT Engieh Al.
P o Press three times
5 AT-fg=0 o i -
~ s, 10 cispiay A1-03
A3 r (initialize).
- Press to show the
] Int Paramets .. set value for the
AJ No ntlze initializing
method.
AOV- Use to change
7 AN G !R?J%m"-'é«' ’ the set value to
A 2-Wire Initial 3 2
% 2220.
g Press to execute
<~ the initialization.

When the initial-

izing is com-

pleted, the

-ADV- -ADV- “End’ ,/“E”n'try'

- Iln’:;a-me:o - ac;:.epted indi-
No D\Pmialize cation appears,

and the display

returns to the

parameter refer-

ence screen.

Entry accerpted
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& Basic Settings

Switch to the quick programming mode (the QUICK indicator on the Digital Operation should be lit) and then
set the following parameters. Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating
procedures and to Chapter 5 Parameters and Chapter 6 Parameter Settings by Function for details on the
parameters.

Parameters that must be set are listed in 7able 4.2 and those that are set according to the application are listed

in Table 4.3.
Table 4.2 Parameters that must be set
LIS Factor
ter Num- Name Description Setting Range . y Page
Setting
ber
Set the control method for the Inverter.
0: V/f control
AL-02 Contrgl method 1: V/f control with PG 0103 0 5.9
selection (Pulse generator as encoder)
2: Open-loop vector control
3: Flux vector control
Set the frequency reference input method.
0: Digital Operator 5-11
. 1: Control circuit terminal (analog input) 6-6
b1-01 Reference selection 2: RS-422A/485 communications Oto4 ! 6-64
3: Option Card 6-78
4: Pulse train input
Set the run command input method.
0: Digital Operator >-13
Operation method e pera . . 6-11
b1-02 selection 1: Control circuit terminal (sequence input) 0to3 1 6-64
2: RS-422A/485 communications 6-78
3: Option Card
. . Set the acceleration time in seconds for the 5-22
C1-01 Acceleration time 1 output frequency to climb from 0% to 100%. 0.0 to 6000.0 10.0s 601
L Set the deceleration time in seconds for the 5-22
C1-02 | Deceleration time 1 output frequency to fall from 100% to 0%. 0.0 to 6000.0 10.0s 621
Set to CT (not low noise, maximum current
overload: 150%) or VT (low noise, maxi-
Drive Duty selec- | mum current overload:120%). 5-29
C6-01 | ion 0: CT (Heavy Duty) Oor2 0 6-2
1: VT (Normal Duty 1)
2: VT2 (Normal Duty 2)
200V
155t0 255V 200V
E1-01 Input voltage set- | Set the Inverter's nominal input voltage in (200 V class) class) 5-38
ting volts. 310to S10V 400 V 6-131
(400 V class) 400 V
class)
Setting for
general-
10%t0200% of | purpose 5-40
E2-01 Motor rated current | Set the motor rated current. Inverter's rated | motor of 6-49
current same 6-129
capacity as
Inverter




Table 4.2 Parameters that must be set (Continued)

Parame- Facto
ter Num- Name Description Setting Range ory Page
Setting
ber
Set to enable or disable the motor overload
protection function using the electronic ther-
. mal relay.
p1-gp |Motorprotection . by bled 0to3 1 5-61
selection . 6-49

1: General motor protection
2: Inverter motor protection
3: Vector motor protection

When C6-01 is set to 0 (CT), not-low noise will apply and the Inverter overload withstand ratio will be
150% of the Inverter rating per minute. When C6-01 is set to 1 (VT), low noise will apply and the Inverter
overload withstand ratio will be 120% of the Inverter rating per minute. If C6-01 is set to 1 (VT) when

_j’»,
[ J

IMPORTANT B overload withstand capability is required by the application, the life of the Inverter may be reduced.
Table 4.3 Parameters that are set as required
Parame- Facto
ter Num- Name Description Setting Range ory Page
Setting
ber
The stopping method when the stop com-
mand is input.
b1-03 Stopp}ng method 0: Deceleration to stop 0103 0 5-14
selection 1: Coast to stop 6-13
2: DC braking stop
3: Coast to stop with timer
The carrier frequency is set low if the motor
Carrier frequenc cable is 50 m or longer or to reduce radio Dependson
C6-02 T ireq Y | noise or leakage current. The factory setting OtoF setting of 5-29
selection . .
and setting range depends on the setting of C6-01.
C6-01.
Frequency refer d1-01 to
d1-01 to i , . d1-04:0.00
41-04 and f:ncefs 1to4 andf Stet the re((ilulred ipeed réfergnces for multi- 0 t0 400.00 Hz Hz 56-361
di-17 |08 frequency ref- | step speed operation or jogging. d1-17- 6.00 -
erence
Hz
H4-02:
H4-02 and | FM and AM termi- | Adjust when an instrument is connected to 0.00 to 2.50 1.00 5.57
H4-05 | nal output gain the FM or AM terminal. ’ ' H4-05: )
0.50
If using the dynamic brake option (Braking
Stall prevention Resistor, Braking Resistor Units, and Brak- 5.65
L3-04 |selection during ing Units), be sure to set parameter L3-04 to 0to3 1 6.27

deceleration

0 (disabled) or 3 (enabled with Braking
Resistor).
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& Settings for the Control Methods

Autotuning methods depend on the control method set for the Inverter. Make the settings required by the con-
trol method.

HOverview of Settings

Make the required settings in quick programming mode and autotuning mode according to the following flow-
chart.

C START )

NO
Vector control (A1-02 = 2.3) A
V/f control?
(A1-02=00r1)
Control mode selection
PG?
YES
(A1-02=1)
NO
(Default: A1-02 =0)
Y Y

Set E1-03 and E2-04. Set E1-03, E2-04, and F1-01.
V/f default: 240 V/60 Hz(480 V/60 Hz) V/f default: 240 V/60 Hz(480 V/60 Hz)™2

Motor cable over
50 m or heavy load possibly
causing motor to stall
or overload?

OK to operate NO
motor during autotuning?*1

NO
Y Y
Stationary autotuning for . . . .
line-to-line resistance only Rotational autotuning Stationary autotuning

A

= )

Note If the motor cable changes to 50 m or longer for the actual installation, perform stationary autotuning for the line-to-line resistance only on-
site.

* 1. Use rotational autotuning to increase autotuning accuracy whenever it is okay for the motor to be operated.

* 2. If there is a reduction gear between the motor and PG, set the reduction ratio in F1-12 and F1-13.

Fig 4.3 Settings According to the Control Method
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HSetting the Control Method

Any of the following four control methods can be set.
* V/f control without PG (normal speed control)
» V/f control with PG (simple speed feedback control)
* Open-loop vector control (high-performance control without PG)

* Flux vector control (high-performance control with PG)

VIf Control without PG (A1-02 = 0)
* Set either one of the fixed patterns (0 to E) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics in E1-04 to E1-13 in advanced program-
ming mode.

Simple operation of a general-purpose
motor at 50 Hz: E1-03=0

Simple operation of a general-purpose

motor at 60 Hz: E1-03 = F (default) or 1
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 60 Hz (50 Hz for -E models)

* Perform stationary autotuning for the line-to-line resistance only if the motor cable is 50 m or longer for
the actual installation or the load is heavy enough to produce stalling. Refer to the following section on
Autotuning for details on stationary autotuning.

VIf Control with PG (A1-02=1)
* Set either one of the fixed patterns (0 to E) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics in E1-04 to E1-13 in advanced program-
ming mode.

Simple operation of a general-purpose
motor at 50 Hz: E1-03=0

Simple operation of a general-purpose
motor at 60 Hz: E1-03 = F (default) or 1
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 60 Hz (50 Hz for -E models)
* Set the number of motor poles in E2-04 (Number of Motor Poles)
 Set the number of rotations per pulse in F1-01 (PG Constant). If there is a reduction gear between the
motor and PG, set the reduction ratio in F1-12 and F1-13 in advanced programming mode.

* Perform stationary autotuning for the line-to-line resistance only if the motor cable is 50 m or longer for
the actual installation or the load is heavy enough to produce stalling. Refer to the following section on
Autotuning for details on stationary autotuning.

Open-loop Vector Control (A1-02 = 2)

Perform autotuning. If the motor can be operated without a load, perform rotational autotuning. If the motor
cannot be operated, perform stationary autotuning. Refer to the following section on Autotuning for details on
autotuning.

Flux Vector Control (A1-02 = 3)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning. Refer to the following section on Autotuning for details on autotuning.
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€ Autotuning

Use the following procedure to perform autotuning to automatically set motor constants when using the open-
loop vector control method, when the cable length is long, etc.

B Setting the Autotuning Mode
One of the following three autotuning modes can be set.
* Rotational autotuning
* Stationary autotuning

+ Stationary autotuning for line-to-line resistance only

Rotational Autotuning (T1-01 = 0)

Rotational autotuning is used only for open-loop vector control. Set T1-01 to 0, input the data from the name-
plate, and then press the RUN Key on the Digital Operator. The Inverter will run the motor at zero speed for
approximately 1 minute, and run the motor for approximately 1 minute to set the required motor constants.

1
hy—~% 1. Always disconnect the motor from the machine and confirm that it is safe to operate the motor before
?‘ performing rotational autotuning.
[ 2. If the motor cannot be operated by itself, perform stationary autotuning, but always use rotational
IMPORTANT autotuning whenever it is possible to operate the motor by itself to increase performance.
4
I

Stationary Autotuning (T1-01 = 1)

Stationary autotuning is used only for open-loop vector control. Set T1-01 to 1, input the data from the name-
plate, and then press the RUN Key on the Digital Operator. The Inverter will supply power to the stationary
motor for approximately 1 minute and some of the motor constants will be set automatically. The remaining
motor constants will be set automatically the first time operation is started in drive mode.

< '4 1. Power will be supplied to the motor when stationary autotuning is performed even though the motor
~ will not turn. Do not touch the motor until autotuning has been completed.
[ 2. When performing stationary autotuning connected to a conveyor or other machine, ensure that the
IMPORTANT holding brake is not activated during autotuning.

3. Keep the motor load ratio to 50% or less the first time the system is operated in drive mode after per-
forming stationary autotuning.

Stationary Autotuning for Line-to-Line Resistance Only (T1-01 = 2)

Stationary autotuning for line-to-line resistance only can be used in any control method. This is the only auto-
tuning possible for V/f control and V/f control with PG modes.

Autotuning can be used to prevent control errors when the motor cable is long or the cable length has changed
or when the motor and Inverter have different capacities.

To perform autotuning in V/f control or V/f control with PG, set T1-01 to 2, and then press the RUN Key on
the Digital Operator. The Inverter will supply power to the stationary motor for approximately 20 seconds and
the Motor Line-to-Line Resistance (E2-05) and cable resistance will be automatically measured. This can be
performed for open-loop vector control.

N '4 1. Power will be supplied to the motor when stationary autotuning for line-to-line resistance is performed
~ even though the motor will not turn. Do not touch the motor until autotuning has been completed.
® 2. When performing stationary autotuning connected to a conveyor or other machine, ensure that the
IMPORTANT holding brake is not activated during autotuning.
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B Precautions Before Using Autotuning

Read the following precautions before using autotuning.

Autotuning the Inverter is fundamentally different from autotuning the servo system. Inverter autotuning
automatically adjusts parameters according to detected motor constants, whereas servo system autotuning
adjusts parameters according to the detected size of the load.

When speed precision is required at high speeds (i.e., 90% of the rated speed or higher), use a motor with a
rated voltage that is 20 V less than the input power supply voltage of the Inverter for 200V-class Inverters
and 40 V less for 400V-class Inverters. If the rated voltage of the motor is the same as the input power sup-
ply voltage, the voltage output from the Inverter will be unstable at high speeds and sufficient performance
will not be possible.

Use stationary autotuning whenever performing autotuning for a motor that is connected to a load.

Use rotational autotuning whenever performing autotuning for a motor that has fixed output characteristics
or for a motor that is not connected to a load.

If rotational autotuning is performed for a motor connected to a load, the motor constants will not be found
accurately and the motor may exhibit abnormal operation. Never perform rotational autotuning for a motor
connected to a load.

If the wiring between the Inverter and motor changes by 50 m or more between auto tuning and motor
installation, perform stationary autotuning for line-to-line resistance only.

If the motor cable is long (50 m or longer), perform stationary autotuning for line-to-line resistance only
even when using V/f control.

The status of the multi-function inputs and multi-function outputs will be as shown in the following table
during autotuning. When performing autotuning with the motor connected to a load, be sure that the hold-
ing brake is not applied during autotuning, especially for conveyor systems or similar equipment.

Tuning Mode Multi-function Inputs Multi-function Outputs
. . . Same as during normal
Rotational autotuning Do not function. .
operation
. . . Maintain same status as
Stationary autotuning Do not function. .
when autotuning is started.
Stationary autotuning for line- . Maintain same status as
. . Do not function. L
to-line resistance only when autotuning is started.

To cancel autotuning, always use the STOP Key on the Digital Operator.

B Precautions for Rotational and Stationary Autotuning

Use the following procedure to perform autotuning when the rated voltage of the motor is higher than the volt-
age of the power supply to the Inverter.

1.
2.

3.

Input the voltage of the input power supply to T1-03 (Motor rated voltage).

Input the results of the following formula to T1-05 (Motor base frequency):
(Base frequency from the motor’s nameplate X setting of T1-03)/(Rated voltage from motor’s nameplate)

Perform autotuning.

After completing autotuning, set E1-04 (Maximum output frequency) to the base frequency from the motor’s
nameplate.

a

1
- 1. When speed precision is required at high speeds (i.e., 90% of the rated speed or higher), set T1-03 (Motor

~ rated voltage) to the input power supply voltage multiplied by 0.9.

@ 2. When operating at high speeds (i.e., 90% of the rated speed or higher), the output current will increase as

IMPORTANT] the input power supply voltage is reduced. Be sure to provide sufficient margin in the Inverter current.



B Parameter Settings for Autotuning

The following parameters must be set before autotuning.

Table 4.4 Parameter Settings before Autotuning

Trial Operation Procedures

Data Displays during
Parame- Autotuning
ter Num- Name Display Setting Range Factpry . Open
Setting V/fwith Flux
ber \ii Loop
PG Vector
Vector
Set the location where the auto-
Motor 1/2 tuned motor constants are to be
otor
T1-00 lecti stored. lor2 1 Yes Yes Yes Yes
selection 1: E1 to E2 (motor 1)
2: E3 to E4 (motor 2)*l
h . d 2 (V/fand V/
- Set the al.-ltotunmg moh €. f with PG)
Autotuning 0: Rotational autotuning Yes Yes
; . 0 (open-loop
T1-01 | mode selec- 1: Stationary autotuning 0to?2 vector and (only (only Yes Yes
tion 2: S‘tatlona.ry autqtumng for flux vec- for 2) for 2)
line-to-line resistance only )
tor)
10% to 200% Same as
Mot tput | Set the output power of the
T1-02 otorouipu . p P 3 of Inverter Inverter Yes Yes Yes Yes
power motor in kilowatts. *5
rated output rated output
0t0255.0V |200.0V (200
T1.03 Motor rated Set the' rated vzl;ife of the (200 V class) V class) B R Yes Yes
voltage motor in volts. 0to510.0V 400.0 V (400
(400 V class) V class)
Same as gen-
Mot ted Set the rated current of the 10% to 200% eral-tpurpi;e
otor rate motor wi
T1-04 ) s of Inverter W Yes Yes Yes Yes
current motor in amps. *5 same capac-
rated current .
1ty as
Inverter
Motor b, Set the base frequency of the
Ti-05 | Motor base ose ey 010400.0Hz | 4y, - - Yes | Yes
frequency motor in hertz. *6
Number of
T1-06 umber o Set the number of motor poles. 2 to 48 poles 4 poles - - Yes Yes
motor poles
Motor b Set the base speed of the motor 1750
T1.07 otorbase | 0 to 24000 ! - - Yes Yes
speed % *6 r/min
r/min.
Number of PG
Pulses atwun- | got the number of pulses for the
ng PG (pulse generator or encoder).
T1-08 Set the number of pulses per 0 to 60000 1024 PPR - - Yes -
motor revolution without a mul-
PG Pulses/ tiplication factor.
Rev

* 1. Not normally displayed. Displayed only when a motor switch command is set for a multi-function digital input (one of H1-01 to H1-05 set to 16).

* 2. Only a setting of 2 (stationary autotuning for line-to-line resistance only) is possible for V/f control or V/f control with PG.

* 3. For a constant-output motor, set the value at the base speed.

* 4. For an inverter motor or vector motor, the voltage and frequency may be lower than for a general-purpose motor. Always confirm setting on the name-
plate or in test reports. Also, if you know the no-load values, set the no-load voltage in T1-03 and the no-load frequency in T1-05 to obtain better accu-
racy.

* 5. Stable vector control will be possible when the setting is between 50% and 100%.

* 6. The setting range depends on the Inverter capacity and the setting of C6-01 (Drive Duty Selection).
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HDigital Operator Displays during Autotuning

The following displays will appear on the Digital Operator during autotuning.

Table 4.5 Digital Operator Displays during Autotuning

Digital Operator Display

Description

Autotuning mode selection: T1-01

/ 1
! R
o000

DRIVE QUICK ADV VERIFY AUTO
TUNING

Y

-A.TUNE-

Motor Setup (REV)
g

'

Using the same procedures as for
the programming modes check
and set the T1 parameters accord-
ing to information on the previous
page.

Be sure that T1-01 (Autotuning
Mode Selection) is set correctly
and check safety around the motor
and machine.

Motor base speed: T1-07
(For rotational autotuning)

—
u_l

o0 0 0

DRIVE QUICK ADV VERIFY_AUTO

l TUNING

s=ly

-A.TUNE-

T1 -[0[ = 1750RPM

(0 ~24000)
"1750RPM"

'

The autotuning start display will
appear when all settings through
T1-07 have been completed. The
A.TUNE and DRIVE indicators

will be lit.

Autotuning started: TUn10

Autotuning will start when the
RUN Key is pressed from the

— — ATUNE- _ Rdy . .
,’ ,'_ ,’ I ,' ,’_ ,’ Auto-Tuning autotuning start display.
0Hz/0.00A The digit second from the right in
O Tuning Ready? . .
DRIVE QUCK  ADV VERIFY AUTO Press RUN key TUnOO is the Motor 1/2 Selection
‘ (T1-00) and the right digit is the
Autotuning Mode Selection (T1-
01).
Autotuning Stop command input Autotuning Stop command input
-ATUNE-
RYPZES 2w ” e’ — p— — _ATUNE_ Rd
IRy > E--03| | . Tune Aborted
o 48Hz/1.09A STOP key
DRIVE QUICK ADV VERIFVTCI;JN.TV‘\?G DRIVE QUICK ADV VERIFY AUTO Start>>> GOAL
l If the STOP Key is pressed or a
measurement error occurs during
autotuning, and error message will
be display and autotuning will be
stopped.
Refer to Errors during Autotuning
on page 7-14.
Autotuning completed
— S TONE “END”/“Tune Successful” will be
,': ' ,_-,' Tune Successful displayed after approximately 1 to
OHz/0.00A 2 minutes, indicating that autotun-
e e @ ) £
DRIVE QUK ADV VERIFY A0 ing has been completed.




Trial Operation Procedures

HPrecautions After Using Autotuning

When using a spindle motor, the maximum output speed is higher than the rated frequency (or Base Fre-
quency, FA (E1-06)). For the region greater than FA, defined as the constant output range, output torque is
reduced because the voltage does not increase for an increase in the frequency.

For application in the constant output range, the V/f characteristics must be reconfigured manually after auto-
tuning is performed. Set E1-03=F, and parameters E1-04 through E1-10 to the correct values. Do not change
E1-06 (Base Frequency) and E1-13 (Base Voltage) because they are auto-tuned to the optimum values.

Increasing the Motor’s Rated Speed by 1 to 1.2 Times

To increase the motor’s rated speed by 1 to 1.2 times, use the following formula to change the setting of E1-04
(Maximum output voltage):

E1-04 = (Motor’s rated speed) x (No. of motor poles)/120 (Hz) x (1 to 1.2)

If the motor’s speed is increased beyond the rated speed, fixed output characteristics will be used at high
speeds and motor torque will be reduced.

Applications to Constant Output Motors Such as Motors for Machine Tools

Use the following formula to change the settings of E1-04 (Maximum output frequency) and E1-05 (Maxi-
mum voltage) when using a motor with a fixed output, e.g., a motor for a machine tool:

E1-04 = Frequency (Hz) at maximum speed under no-load conditions (load rate = 0)
E1-05 = Voltage (V) at maximum speed under no-load conditions (load rate = 0)

Do not change the E2 motor constants after performing autotuning. 4

B Precautions for Precision Settings

Settings for autotuning are different when performing autotuning using motor test reports or design data. Use
the following table as reference.

Operator Display Simple Setting Precision Setting

Voltage under no-load con-

T1-03 Motor rated voltage ditions at motor rated speed

Frequency under no-load

T1-05 Motor base frequency conditions at rated speed
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€ Application Settings

Parameters are set as required in advanced programming mode (i.e., with the ADV indicator lit on the Digital
Operator). All the parameters that can be set in quick programming mode can also be displayed and set in
advanced programming mode.

HSetting Examples
The following are examples of settings for applications.

* When using an Inverter-mounted Braking Resistor, set L8-01 to 1 to enable Braking Resistor overheating
protection.

* To prevent the machine from being operated in reverse, set bl-04 to 1 to disable reverse operation.
* To increase the speed of a 60 Hz motor by 10%, set E1-04 to 66.0 Hz.

» Touse a 0 to 10-V analog signal for a 60 Hz motor for variable-speed operation between 0 and 54 Hz (0%
to 90% speed deduction), set H3-02 to 90.0%.

* To control speed between 20% and 80% to ensure smooth gear operation and limit the maximum speed of
the machine, set d2-01 to 80.0% and set d2-02 to 20.0%.

@ No-load Operation

To start no-load operation (without connecting the machine to the motor), press the LOCAL/REMOTE Key
on the Digital Operator to change to LOCAL mode (the SEQ and REF indicators on the Digital Operator
should be OFF).

The motor and the machine must be checked for safety before starting Inverter operation from the Digital
Operator. Confirm that the motor works normally and that no errors are displayed at the Inverter.

Jog Frequency Reference (d1-17, default: 6.00 Hz) can be started and stopped by pressing and releasing the
JOG Key on the Digital Operator. If the external sequence prevent operation from the Digital Operator, con-
firm that emergency stop circuits and machine safety mechanisms are functioning, and then start operation in
REMOTE mode (i.e., with a signal from the control signal terminals). The safety precautions must always be
taken before starting the Inverter with the motor connected to the machine.

be provided to start Inverter operation.

% Both a RUN command (forward or reverse) and a frequency reference (or multi-step speed command) must
Input these commands and reference regardless of the operation method (i.e., LOCAL or REMOTE).

INFO

@ Loaded Operation

Connect the machine to the motor and then start operation as described for no-load operation (i.e., from the
Digital Operator or by using control circuit terminal signals).

EConnecting the Load
*» After confirming that the motor has stopped completely, connect the mechanical system.

* Be sure to tighten all the screws when securing the motor shaft to the mechanical system.



Trial Operation Procedures

HOperation Using the Digital Operator
 Use the Digital Operator to start operation in LOCAL mode in the same way as in no-load operation.

» Make sure the STOP Key on the Digital Operator is easily accessible so that any unexpected movement
can be stopped.

» At first, set the frequency reference to a low speed of one tenth the normal operating speed.

B Checking Operating Status

» Having checked that the operating direction is correct and that the machine is operating smoothly at slow
speed, increase the frequency reference.

* After changing the frequency reference or the rotation direction, check that there is no oscillation or abnor-
mal sound from the motor. Check the monitor display to ensure that U1-03 (Output Current) is not too
high.

» Refer to Adjustment Suggestions on page 4-18 if hunting, vibration, or other problems originating in the
control system occur.

€ Check and Recording Parameters

Use verify mode (i.e., when the VERIFY indicator on the Digital Operator is lit) to check parameters that have
been changed for trial operation and record them in a parameter table.

Any parameters that have been change by autotuning will also be displayed in verify mode. 4

If required, the copy function in parameters 03-01 and 03-02 displayed in advanced programming mode can [
be used to copy the changed settings from the Inverter to a recording area in the Digital Operator. If changed
settings are saved in the Digital Operator, they can be easily copied back to the Inverter to speed up system
recovery if for any reason the Inverter has to be replaced.
The following functions can also be used to manage parameters.
* Recording parameters
 Setting access levels for parameters

* Setting a password

B Recording Parameters (02-03)

If 02-03 is set to 1 after completing trial operation, the settings of parameters will be saved in a separate mem-
ory area in the Inverter. Later, after Inverter settings have been changed, the parameters can be initialized to
the settings saved in the separate memory area when 02-03 was set to 1 by setting A1-03 (Initialize) to 1110.

EParameter Access Levels (A1-01)

A1-01 can be set to 0 (monitoring-only) to prevent parameters from being changed. A1-01 can also be set to 1
(User-specified Parameters) and used along with A2 parameters to display only parameters required by the
machine or application in a programming mode.

EPassword (A1-04 and A1-05)

When the access level is set to monitoring-only (A1-01 = 0), a password can be set so that parameters will be
displayed only when the correct password is input.
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Adjustment Suggestions

If hunting, vibration, or other problems originating in the control system occur during trial operation,
adjust the parameters listed in the following table according to the control method. This table lists only the

most commonly used parameters.

Table 4.6 Adjusted Parameters

Control Name (Parameter Factory R .
Performance . mended Adjustment Method
Method Number) Setting :
Setting
Reduce the setting if
Controlling hunting torque is insufficient for
antmg-preventlon and vibration in mid- 100 0.50 to 2.00 heavy loads. o
gain (N1-02) dle-range speeds (10 to Increase the setting if hunt-
40 Hz) ing or vibration occurs for
light loads.
Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequency magnetic noise Depends 0to high.
selection + Controlling hunting | on capac- default Reduce the setting if hunt-
(C6-02) and vibration at low | ity ing or vibration occurs at
speeds low to middle-range
speeds.
V/E control Torque compensation | Increasing torque Depends ﬁ)fr:dﬁzz;hse :Z:itlrnegs 1f)nse is
(A1-02=0 rd pen: and speed response P 200 to 1000 4 P P
Fl) primary delay time « Controlling hunting oncapac- | slow.
© constant (C4-02) N ity Increase the setting if hunt-
and vibration . L
ing or vibration occurs.
. Increase the setting if
* Improving torque at .. .
torque is insufficient at
Torque compensation low speeds (10 Hz low speeds
gain (C4-01) o lower? . 1.00 0-50t0 1.50 Reduce the setting if hunt-
+ Controlling hunting . o
o ing or vibration occurs for
and vibration .
light loads.
Nlllledtile 323’;1 tefre- * Improving torque at | Depends Increase the setting if
quency & P g forq P Default to torque is insufficient at
(E1-08) low speeds on capac- | poe
. . ) efault + 3 low speeds.
Minimum output fre- |e Controlling shock at | ity and * .
to5V Reduce the setting if shock
quency voltage startup voltage at startup is laroe
(E1-10) D 15 farge.
* Increasing torque .
Speed feedback detec- and speed response iﬁgﬁ:eo;hsizzglrnegs;fmse s
tlop control (AFR) . Contrplllng h1'1nt1n'g 1.00 0.50 to 2.00 slow.
gam and vibration in mid- Increase the setting if hunt-
(N2-01) dle-range speeds (10 ing or vibration ocgcurs
to 40 Hz) & :
. Reduce the setting if
. * Increasing torque .
Torque compensation torque or speed response is
Open-loop . . and speed response 20 to
primary delay time « Controlling huntin 20 ms 100 ms slow.
vector con- | o stant (C4-02) and Vibratig(r) N & Increase the setting if hunt-
ir(;l)(Al-OZ ing or vibration occurs.
. . . | * Increasing speed Reduce the setting if speed
Slip compensation pri- .
mary delay time (C3- response 200 ms 100 to response is slow.
02)ry Y » Improving speed sta- 500 ms Increase the setting if the
bility speed is not stable.
Increase the setting if
Slip compensation * Improving speed 10 051015 speed response is slow.
gain (C3-01) accuracy ’ ’ ’ Reduce the setting if the
speed is too fast.




Table 4.6 Adjusted Parameters (Continued)

Adjustment Suggestions

speeds (3 Hz or less)

Control Name (Parameter Facto Recom-
Performance ory mended Adjustment Method
Method Number) Setting .
Setting
* Reducing motor * Increase the setting if
magnetic noise Depends motor magnetic noise is
Carrier frequency  Controlling hunting on za ac 0 to high.
selection (C6-02) and vibration at low it PAC | default * Reduce the setting if hunt-
Open-loop speeds (10 Hz or Y ing or vibration occurs at
vector con- less) low speeds.
trol (A1-02 | Middle output fre- .
=2) quency voltage * Improving torque at | Depends » Increase the setting if
Default to torque or speed response is
(E1-08) low speeds on capac- | pyop ey 3 slow
Minimum output fre- |+ Controlling shock at | ity and ¥ ) o
toSV * Reduce the setting if shock
quency voltage startup voltage at startup is large
(E1-10) P 15 farge.
ASR proportional gain |« Torque and speed * Increase the setting if .
torque or speed response is
1 (C5-01) and response 10.00 to
. . . . 20.00 slow.
ASR proportional gain |« Controlling hunting 50.00 .
N * Reduce the setting if hunt-
2 (C5-03) and vibration . o
ing or vibration occurs.
ASR integral time 1 * Reduce the setting if
. » Torque and speed .
(high-speed) (C5-02) torque or speed response is
response 0.300 to
and * Controlling huntin, 0.5000s 1.000 slow.
ASR integral time 2 ar?d Vi(i)ratigo nu £ ' s * Increase the setting if hunt-
(low-speed) (C5-04) ing or vibration occurs.
Set the output frequency at
Switching the ASR which to change the ASR
Flux vector ASR switching fre- Proportlopal gain and 0.0 to max. propqrtlonal gain and inte-
control uency (C5-07) integral time accord- | 0.0 Hz output fre- | gral time when the same val-
(A1-02 =3) d Y ing to the output fre- quency ues cannot be used for both
quency high-speed and low-speed
operation.
. . . Increase the setting if
ASR primary delay Contrf)lhng hunting 0.004 s 0.004 to machine rigidity is low and
time (C5-06) and vibration 0.020 . .
the system vibrates easily.
* Increase the setting if
* Reducing motor motor magnetic noise is
. magnetic noise Depends high.
Carrle'r frequency * Controlling hunting | on the 2.0 kHz to * Reduce the setting if hunt-
selection (C6-02) o . default . o
and vibration at low | capacity. ing or vibration occurs at

low to middle-range
speeds.

* The setting is given for 200 V Class Inverters. Double the voltage for 400 V Class Inverters.

* Do not change the Torque Compensation Gain (C4-01) from its default setting of 1.00 when using open-
loop vector control.

* If speeds are inaccurate during regeneration in open-loop vector control, enable Slip Compensation During
Regeneration (C3-04 = 1).
* Use slip compensation to improve speed control during V/f control (A1-02 = 0).
Set the Motor Rated Current (E2-01), Motor Rated Slip (E2-02), and Motor No-load Current (E2-03), and
then adjust the Slip Compensation Gain (C3-01) to between 0.5 and 1.5. The default setting for V/f control
is C3-01 = 0.0 (slip compensation disabled).

» To improve speed response and stability in V/f control with a PG (A1-02 = 1), set the ASR parameters
(C5-01 to C5-05) to between 0.5 and 1.5 times the default. (It is not normally necessary to adjust this set-
ting.) ASR for V/f control with a PG will only control the output frequency; a high gain, such as is possible
for open-loop vector control, cannot be set.

4-19




4-20

The following parameters will also indirectly affect the control system.

Table 4.7 Parameters Indirectly Affecting Control and Applications

Name (Parameter Number)

Application

Drive Duty selection (C6-01)

Sets the maximum torque and overload capability to 120% or 150%.

DWELL function (b6-01 to b6-04)

Used for heavy loads or large machine backlashes.

Acceleration/deceleration times
(C1-01 to C1-11)

Adjust torque during acceleration and deceleration.

S-curve characteristics (C2-01 to C2-04)

Used to prevent shock when completing acceleration.

Jump frequencies (d3-01 to d3-04)

Used to avoid resonance points during operation.

Analog input filter time constant (H3-12)

Used to prevent fluctuations in analog input signals caused by noise.

Stall prevention (L3-01 to L3-06)

Used to prevent 0 V (overvoltage errors) and motor stalling for heavy
loads or rapid acceleration/deceleration. Stall prevention is enabled by
default and the setting does not normally need to be changed. When using
a Braking Resistor, however, disable stall prevention during deceleration
by setting L3-04 to 0.

Torque limits (L7-01 to L7-04)

Set the maximum torque during vector control. If a setting is increased,
use a motor with higher capacity than the Inverter. If a setting is reduced,
stalling can occur under heavy loads.
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This chapter describes all parameters that can be set in the Inverter.
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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.
Name Control Methods
Pl - Setting | Factory (fji:]a:ir:]%e vii | 9PN | Flux | Regis-
Nl?rt:t:er Dli_scpillzly Description Range | Setting Oﬁg;a— ViE | with b‘;%l_) Vec- ter | P20
PG (or tor
Set the frequency reference
Refer- input method.
ence 0: Digital Operator
selection | 1. Conrol circuit terminal
b1-01 2 RS2 A8S communic | ©©4 | 1| No | @] @ | @ | @ |son) -
Refer- cations
ence 3: Option Card
Source 4: Pulse train input

* Parameter Number: The number of the parameter.

* Name: The name of the parameter.

* LCD Display: The name of the parameter displayed on the LCD-type Digital Opera-
tor.

* Description: Details on the function or settings of the parameter.

* Setting Range: The setting range for the parameter.

* Factory Setting: 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 5-90 for factory settings by control method.

* Change during Operation: Indicates whether or not the parameter can be changed while the
Inverter is in operation.

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

* Control Methods: Indicates the control methods in which the parameter can be moni-
tored or set.

Q:  Items which can be monitored and set in either quick program-
ming mode or advanced programming mode.

A:  Items which can be monitored and set only in advanced pro-
gramming mode.

No: Items which cannot be monitored or set for the control method.

* Register: The register number used for RS-422A/485 communications.

* Page: Reference page for more detailed information on the parameter.



Digital Operator Display Functions and Levels

Digital Operator Display Functions and Levels

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

‘ No. | Function Display | Page |
- u1 Status Monitor Parameters Monitor 5-81
MENU Drive Mode
U2 Fault Trace Fault Trace 5-86
Inverter can be operated and u3 Fault History Fault History 5-87
its status can be displayed.
A1l Initialize Mode Initialization 5-9
A2 User-set Parameters User Parameters 5-10
b1 Operation Mode Selections Sequence 5-11
b2 DC Injection Braking DC Braking 5-13
N - b3 Speed Search Speed Search 5-14
I— | Quick Programming Mode
b4 Timer Function Delay Timers 5-15
Minimum _parameters req_UIred b5 PID Control PID Control 5-16
for operation can be monitored
b6 Dwell Functions Reference Hold 5-18
or set.
b7 Droop Control Droop Control 5-19
b8 Energy Saving Energy Saving 5-19
b9 Zero Servo Zero Servo 5-21
Cc1 Acceleration/Deceleration Accel/Decel 5-22
c2 S-curve Acceleration/Deceleration $S-Curve Acc/Dec 5-24
Advanced Prerammmg Mode C3 Motor Slip Compensation Motor-Slip Comp 5-25
. C4 Torque Compensation Torque Com| 5-26
All parameters can be moni- q P g P
tored or set. C5 Speed Control (ASR) ASR Tuning 5-27
Cc6 Carrier Frequency Carrier Freq 5-29
d1 Preset Reference Preset Reference 5-31
d2 Reference Limits Reference Limits 5-33
d3 Jump Frequencies Jump Frequencies 5-33
d4 Reference Frequency Hold Sequence 5-34
Verify Mode d5 Torque Control Torque Control 5-35 5
dé Field Weakening Field-weakening 5-37
Parameters changed from the _
default settings can be moni- E1 VIf Pattern VIf Pattern 5-38
tored or set. E2 Motor Setup Motor Setup 5-40
E3 Motor 2 V/f Pattern VIf Pattern 2 5-42
E4 Motor 2 Setup Motor Setup 2 5-44
F1 PG Option Setup PG Option Setup 5-45
F6 Communications Option Card CP-916 Setup 5-48
N H1 Multi-function Digital Inputs Digital Inputs 5-49
L Autotuning Mode -
H2 Multi-function Digital Outputs Digital Outputs 5-52
Automatically sets motor con- H3 Analog Inputs Analog Inputs 5-54
stants if aumtumng_ d_ata (from H4 Multi-function Analog Outputs Analog Outputs 5-57
motor nameplate) is input for
open-loop vector control or to H5 RS-422A/485 Communications Serial Com Setup 5-58
measure the line-to-line resis- H6 Pulse Train Pulse I/0 Setup 5-59
tance for V/f control. L1 Motor Overload Motor Overload 5-61
L2 Power Loss Ridethrough PwrLoss Ridethru 5-62
L3 Stall Prevention Stall Prevention 5-64
L4 Reference Detection Ref Detection 5-66
L5 Fault Restart Fault Restart 5-67
L6 Torque Detection Torque Detection 5-68
L7 Torque Limits Torque Limit 5-70
L8 Hardware Protection Hdwe Protection 5-71
N1 Hunting Prevention Function Hunting Prev 5-73
N2 Speed Feedback Protection Control AFR 5-74
N3 High-slip Braking High Slip 5-75
ol Monitor Select Monitor Select 5-75
02 Multi-function Selections Key Selections 5-77
03 Copy Function COPY Function 5-79

—| T | Motor Autotuning Auto-Tuning 5-79




€ Parameters Settable 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
other parameters, are also displayed in advanced programming mode.

Refer to the overview of modes on page 3-5 for an overview of quick programming mode.

Name Control Methods
PEIEN- Settin: Factor: %Z?;ge \V/ii Open FI Regis-
N eter LCD Description Rangé3 Setting Opers- Vi | with | LoOP Veu; té}r
umber Display - pg | Veo | o)
tor
Control Set the control method for the
method Inverter.
selection 0: V/f control
A1-02 1: V/f control withPG 0Oto3 0 No Q Q Q Q [102H
Control (Pulse generator as encoder)
Method 2: Open-loop vector control
3: Flux vector control
Reference Set the frequency reference input
selection method.
0: Digital Operator
b1-01 1: Control circuit terminal (analog 0104 1 No Ql 0 Q Q |1s0m
input)
2: RS-422A/485 communications
Reference 3: Option Card
Source 4: Pulse train input
Operation
methqd Set the run command input method
selection 0: Digital Operator
b1-02 1: Control circuit terminal (sequence 0103 1 No ol o Q Q |isin
input)
2: RS-422A/485 communications
Run Source | 3¢ Option Card
Stopping Set the stopping method when a stop
method command is input.
selection 0: Deceleration to stop (Ramp to
stop)
1: Coast to stop
b1-03 2: DC braking stop (Stops faster than | 0to 3 0 No Q| Q Q Q |182H
coast to stop, without regenerative
operation.)
Stopping 3: Coast to stop WiFh timer (Run ‘
Method commands are disregarded during
deceleration time.)




Digital Operator Display Functions and Levels

Name Control Methods
P - Setting | Factory %Z?i?%e v | oPen | gy | Regis-
N uert:l;er Dli_s(;;)gy Description Range | Setting | Opera- | v/ | with I;/(;(::p Vec- ter
tion PG " | tor
tor
Accelera-
tion time 1 | Set the acceleration time in seconds
C1-01 for the output frequency to climb from Yes Q| Q Q Q |200H
Accel Time | 09 to 100%.
1 0.0 to
6000.0| 10.0's
Decelera- ]
tion time 1 | Set the deceleration time in seconds
C1-02 for the output frequency to fall from Yes Q| Q Q Q |201H
Decel Time | 100% to 0%.
1
Drive.D uty | 0: CT (Heavy Duty) (low carrier,
selection constant torque, 150% per minute)
C6-01 1: VT (Normal Duty 1) (high carrier, | 0to2 0 No Q| Q Q Q |223H
Heavy/Not- variable torque, 120% per minute)
mal Duty 2: VT2 (Normal Duty 2)
Carrier fre-
quency
selection Select carrier wave fixed pattern. 1
C6-02 Select F to enable detailed settings OtoF *2 No Q Q Q Q [224H
CarrierFreq using parameters C6-03 to C6-07.
Sel
Fr;:quencyl Set the frequency reference in the unit
reference . . .
41-01 specified in 01-03 '(Frequency Uplts 0.00 Yes ol o Q Q |280m 5
for Reference Setting And Monitor, Hz ——
Reference 1 | default: Hz)
Frequency
reference 2 | Frequency reference when multi-step 0.00
d1-02 speed command 1 is ON for a multi- HZ Yes Q Q Q Q [281H
function input (unit: Set in 01-03).
Reference 2
Frequency
reference 3 | Frequency reference when multi-step 0to 0.00
d1-03 speed command 2 is ON for a multi- | 400.00 Hz Yes Q| Q Q Q |282H
Reference 3 function input (unit: Set in 01-03).
Frequency | Frequency reference when multi-step
reference 4 | speed command 1 and 2 are ON for a 0.00
d1-04 multi-function input (unit: Set in ol- Hz Yes Q| Q Q Q |283H
Reference 4 03).
Jog
frequency | Frequency reference when Jog Fre-
) reference quency Selection, FJOG command, or 6.00
di-17 RJOG command is ON for a multi- Hz Yes Q| Q Q Q |292H
Jog function input (unit: Set in 01-03).
Reference
Input volt-
age setting | Set the Inverter input voltage in 1 volt. | 155 to 230V
E1-01 This set value will be the basis for the | 255 £ No Q| Q Q Q |300H
Input Volt- | protection functions. *3
age




Name

Control Methods

. Change
Pe;z;n o Descriotion Setting | Factory | during VIf (Bpen Flux | Regis-
Number Display p Range | Setting | Opera- | v/ | with VZ?:D Vec- | ter
tion PG ~ | tor
tor
Ze/ligggzm 0 to E: Select from 15 preset patterns.
F: Custom user-set patterns
E1-03 (Applicable for setting E1-04 OtoF F No el Q No | No | 302H
V/F Selec-
. to E1-10).
tion
Max. output
frequency 40.0 60.0
E1-04 | FMAX) to Hz No |Q| Q| Q | Q |303H
400.0 v
Max 4
Frequency
Max.
(V\‘;ll\t;‘i‘;() 0.0to | 230.0
E1-05 Output voltage (V) 255.0 v No Q Q Q Q 304H
Max (\é%?) """""""""" "3 *3*5
Voltage 2’5‘.‘183%
Base fre- :
uenc | Frequency
106 ?FA) Y EroL L 0010 | 600 |t b ol o | o Lsesn
- 0
(E:mo%) (E1F-/?>e) (E%zt() 400.0 | HZ ™S
Base Fre-
quency
Min. out-
put fre-
quency 0.0to | 1.5Hz
E1-09 | (EMIN) 400.0 . No Q| Q Q A | 308H
Min Fre-
quency
Balse Change this setting only when making
V\(;I;ang advanced adjustments for V/f in the 0.0 to 0.0V 30C
E1-13 ( ) fixed outputs area. Normally, there is | 255.0 .*6 No Al A Q Q H
Base no need to make these settings. *3
Voltage
Motor rated
current Set the motor rated current in amps. 032
This set value becomes the base value : 1.90 A 30E
E2-01 for motor protection, torque limit, and 6t20 ’ 7 No Q Q Q Q H
torque control. It is set automatically ;‘8
Motor when using autotuning.
Rated FLA
Number of
motor poles | Set the number of motor poles. The
E2-04 value is set automatically during auto- | 2 to 48 4 No |No| Q No | No |311H
Number of | tuning.
Poles
Mct)tort rated Set the rated output of the motor in
outpu .
E2-11 1Tnllll'ts of0.0ltkW. tomatically set 2.50008% O:io No 1Q | Q| Q| Q|38
Mir Rated is parameter is automatically se .
during autotuning.
Power




Digital Operator Display Functions and Levels

Name Control Methods
Param- " Chapge Open .
eter LCD Description SRettlng ';a‘t::()ry gU”ng Vit Lgop Flux R?gls—
Number |  Display ange | Setting | Opera- | V/f | with | 2P | Vec- | ter
tion PG tor
tor
PG constant | got the number of pulses per rotation
for the PG (pulse generator or 0 to
F1-01 encoder) being used. (Do notsetasa | 60000 1024 No |No| Q No Q |380H
PG Pulses/ | multiple.)
Rev
Gai Set the voltage level gain for multi-
'flml(;e;l function analog output 1.
mina ) Set the number of multiples of 10 V to 0.0 to
be output as the 100% output for the : o 41E
H4-02 monitor items. Voltage output from 10(()) 0.1 100% Yes QlQ Q Q H
Terminal the terminals, however, is 10 V max.
FM Gain | A meter calibration function is avail-
able.
Gain (ter- | Set the voltage level gain for multi-
minal AM) | function analog output 2.
Set the number of multiples of 10 V to
be output as the 100% output for the 0.0t0
- 0,
H4-03 monitor items. Voltage output from 1000. | 50% Yes el Q Q Q |42IH
. . 0
) the terminals, however, is 10 V max.
Terminal A meter calibration function is avail-
AM Gain | gple.
Set to enable or disable the motor
Motor pro- overloaq protection function using the
tection electronic thermal relay.
. 0: Disabled
selection .
1: General-purpose motor protection
(1: Std Fan Cooled)
2: Inverter motor protection
(2: Std Blower Cooled)
3: Vector motor protection
L1-01 0to3 1 No Q| Q Q Q |480H
In some applications when the
Inverter power supply is turned off,
the thermal value is reset, so even if
this parameter is set to 1, protection
may not be effective.
MOL Fault | When several motors are connected to
Select one Inverter, set to 0 and ensure that
each motor is installed with a protec-
tion device.




Name

Control Methods

Param- Setti Chapge Goon '
eter LCD Description R(;t[t]lng ';a(t:I.O y gurlng_ V./f Loop Flu% R?gls—
Number Dlsplay 9e eting tF:(e):]a Vit MF”‘g] Vec- Ve er
ar tor
0: Disabled (Deceleration as set. If
Stall pre- deceleration time is too short, a
vention main circuit overvoltage may
selection result.)
during 1: Enabled (General Purpose)
deceleration (Deceleration is stopped when the
main circuit voltage exceeds the
overvoltage level. Deceleration
restarts when voltage is returned.)
2: Intelligent deceleration mode
L3-04 (Deceleration rate is automatically Oto3 ! No Q| Q Q Q |492H
adjusted so that in Inverter can
decelerate in the shortest possible
time. Set deceleration time is
disregarded.)
3: Enabled (Stall prevention with
StallP Braking Resistor Unit)
Decel Sel

When a braking option (Braking
Resistor, Braking Resistor Unit, Brak-
ing Unit) is used, always set to 0 or 3.

* 1. The setting ranges for acceleration/deceleration times depends on the setting of C1-10 (Acceleration/deceleration Time Setting Unit). If C1-10 is set to
0, the setting range is 0.00 to 600.00 (s).

*
0 N N kW N

. The factory setting depends on the Inverter capacity.
. These are values for a 200-V class Inverter. Values for a 400-V class Inverter are double.
. The upper setting limit will be 150.0 Hz when C6-01 is set to 0.
. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
. After autotuning, E1-13 will contain the same value as E1-05.
. The factory setting depends on the Inverter capacity. (The value for a 200-V class Inverter for 0.4 kW is given.)
. The setting range is from 10% to 200% of the Inverter rated output current. (The value for a 200-V class Inverter for 0.4 kW is given.)




Parameter Tables .

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, initialization of parameters.

H Initialize Mode: A1

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

Name Change Control Methods
Partam- D ioti Setting Fac- during VIT Flux .
Nuemet:er I._CD escription Range Sgt)t?r/] Opera- | vir | with Open |yt Register | Page
Display 91 tion G | Loop | oo
Language | Used to select the language
selection for | displayed on the Digital
Digital Operator (LED).
Operator 0: English
display 1: Japanese
2: German
A1-00 3:French 0to6 0 Yes A A A A 100H -
4: Italian
Select Lan- | 3:Spanish
guage 6: Portuguese
This parameter is not initial-
ized by the initialize opera-
tion.
Used to set the parameter
Parameter | access level (set/read.)
access level | 0: Monitor operation only
(Monitoring drive mode
and setting A1-01 and
A1-04.)
1: Used to select parameter 6-
Only parameters set in 160
A1-01 ;2_0}120 A2-32 can be 0to2 2 Yes Al A|A|A 101H 6-
Access read and set.) 161
Level 2: Advanced
(Parameters can be read
and set in both quick
programming mode and
advanced programming
(A) mode.)
Control Used to select the control
method method for the Inverter
selection 0: V/f control
1: V/f with PG feedback
(Pulse generator as 4-7
A1-02 encoder) 0to3 0 No Q Q Q Q 102H | 4-9
Control 2: Open loop vector 4-18
Method 3: Flux vector
This parameter is not initial-
ized by the initialize opera-
tion.




Name Change Control Methods
Pae:::n— LCD Description Setting 't::r(;/_ during Vit Flux | Register | Page
Number | g Range Setting Opera- | v/ | with Eggn Vec-
play tion PG Pl tor
. Used to initialize the param-
Initialize eters using the specified
method.
0: No initializing
1110: Initializes using the
A1-03 Parameters 01 o I No|Aa|lalalaliosn]| -
Init Parame- 2220: Imtlah.zes using a 3330
ters twc')-'w1.re sequence.
(Initializes to the
factory setting.)
3330: Initializes using a
three-wire sequence.
Password input when a pass-
Password | word has been set in A1-05.
This function write-protects
some parameters of the ini-
tialize mode.
If the password is changed, 0to 6-
A1-04 A1-01 to A1-03 and A2-01 0 No A A A A 104H
9999 160
Enter Pass- | to A2-32 parameters can no
word longer be changed. (Pro-
gramming mode parameters
can be changed.)
American models always
display 0.
Password | Used to set a four digit num-
setting ber as the password.
This parameter is not usually
displayed. When the Pass- 0o 6
A1-05 word (A1-04) is displayed, 0 No A A A A 105H
Select Pass- | hold down the RESET Key 9999 160
word and press the Menu Key and
the password will be dis-
played.
BUser-set Parameters: A2
The parameters set by the user are listed in the following table.
Param- Name . Cha_nge Control Methods .
eter LCD Description SRZt:gg Fsiiti%g g:re'?g_ N V}I/Ig’l Open 52‘; R?grls- Page
Number Display e PG Loop o
User set- | Used to set the parameter
ting param- | numbers that can be set/read.
eters Maximum 32.
A2-01 Effective when the Parame- | b1-01 106H 6-
to ter Access Level (A1-01) is to - No A| A A A to 161
A2-32 | Uger Param | S€t to User Program (1). 03-02 125H
11032 Parameters set in parameters
A2-01 to A2-32 can be set/
read in programming mode.




Parameter Tables

@ Application Parameters: b
The following settings are made with the application parameters (B parameters): Operation method selection,

DC injection braking, speed searching, timer functions, dwell functions, and energy saving functions.

HOperation Mode Selections: b1

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

Name Change Control Methods
Paeizrrn_ LCD Description Setting 't::rc_ during Vit Flux | Register | Page
Number | P Range | sering | OPera | vt | with |OPN | vec- | 0 9
Display tion pG | LOoP | or
Reference Sets the frequency reference
selection input method.
0: Digital Operator
S . 4-7
1: Control circuit terminal 6-6
bl1-01 (analog input) Oto4 1 No Q Q Q Q 180H 6-64
Reference | 2: RS-422A/485 communi- 678
Source cations
3: Option Card
4: Pulse train input
Operation Sets the run command input
method method.
selection 0: Digital Operator 4-7
1: Control circuit terminal 6-11
b1-02 (sequence input) 0to3 1 No Q| Q Q Q 181H 6-64
Run Source | 2: RS-422A/485 communi- 6-78
cations 5
3: Option Card ——
Stopping Sets the stopping methc?d
when a stop command is
method .
lection input.
s¢ 0: Deceleration to stop
(Ramp to stop)
1: Coast to stop
2: DC injection braking stop 4-8
b1-03 (Stops faster than coast to Oto3 0 No Q Q Q Q 182 6-13
Stopping stop, no regenerative
Method operation.)
3: Coast to stop with timer
(Run commands are
disregarded during
deceleration.)
Prohibition
of reverse 0: Reverse enabled Oor1
operation 1: Reverse disabled
b1-04 | OP . (0 to 0 No Al A|A|A 183H | 6-53
2: Switch phase order 2y
Reverse (reverse enabled)*
Oper

5-11



Name Change Control Methods
Pa:am— D i Setting Fac- during i3 Flux | Regi p
N :z meger I._CD escription o Ste(;trlyr/1 Opera- | vt | with | 9P| Voor egister | Page
Display 91 tion pg | Loop |
Operation Sets the operation method
selection for when a frequency refer-
minimum ence less than the mini-
frequency mum output frequency
(E1-09) is input.
0: Operation based on the
frequency reference (E1-
b1-05 09 is disabled.) 0to3 0 No No | No | No | A 184H -
1: Output stopped
Zero-Speed | 2: Operation based on E1-
Oper 09 (Frequency set in E1-
09 is output.)
3: Operation at zero speed
(Frequency value 0 is
used if less than E1-09.)
Read Used to set the responsive-
sequence ness of the control inputs
input twice | (forward/reverse and multi-
function inputs.)
b1-06 O:Twoscansevery2ms gy | 1 | No | A | A | A | A | 18H | -
(Use for fast responses.)
Cntl Input 1: Two scans every 5 ms
Scans (Use for possible
malfunction due to
noise.)
Operation | Used to set the operation
selection mode by switching to the
after switch- | Remote mode using the
ing to Local/Remote Key.
remote 0: Run signals that are input
mode during mode switching
b1-07 are disregarded. (Input Oorl 0 No A A A A 186H -
Run signals after
switching the mode.)
LOC/REM | 1.Run signals become
RUN Sel effective immediately
after switching to the
Remote mode.
Run com- | Used to set an operation
mand selec- | interlock in programming
tion in modes.
rogram- 0: Cannot operate.
b1-08 rpilingg modes | 1:Can opergte (Disabled Oorl 0 No AL A Al A 187H )
when Digital Operator is
RUN CMD set to select run command
at PRG (when b1-02 = 0)).

*  With flux vector control and V/f control with PG, the possible settings are 0 or 1.




Parameter Tables

EDC Injection Braking: b2

Parameters for injection braking are shown in the following table.

5 Name . Change Control Methods
ae"tzr:]- LCD Description Setting t:rc- during Vit Flux | Register | Page
Numb. . p Range | o tt'y opera- | vi | with | OP8" | Vec. 9 9
umoer| - Digplay SUNI | ion PG | LooP | or
Zero speed | Used to set the frequency
level (DC | which starts DC injection
injection braking in units of Hz when
braking deceleration to stop is
starting fre- | selected.
quency) When b2-01 is less than E1- | 0.0 to
b2-01 09, E1-09 becomes the DC 10.0 0.5Hz| No A A A A 189H | 6-13
injection braking starting
DClnj Start | frequency.
Freq (In flux vector control mode,
zero speed control starts
from b2-01.)
DC injec-
Fion brak- | et the DC injection brak- 0to 6-13
b2-02 | g current | ino current as a percentage 100 50% | No A | A | A | No | I8AH 6-16
DCInj Cur- of the Inverter rated current.
rent
DC injec- | Used to set the time to per-
tion brak- | form DC injection braking at
ing time at | start in units of 1 second. 0.00
p2-03 | Start Used to stop coasting motor | = "1 g 05| No | A | A | A | A | 18BH |6-16
and restart it. When the set 10.00 5
DClnj value is 0, DC injection ’ ——
Time@Start braking at start is not per-
formed.
DC injec- | Sets the time in units of 1
tion brak- | second to perform DC injec-
ing (initial | tion braking at stop (zero
excitation) |speed control in flux vector 0.00
p2-04 | limeatstop | control mode). . o [000s| No | A | A| A | A | I8CH |613
Used to prevent coasting 10.00
) after the stop command is ’
DCInJ input. When the set value is
Time@Stop | .00, DC injection braking at
stop is not performed.

5-13



HSpeed Search: b3

Parameters for the speed search are shown in the following table.

T Name . Fac. | Change Control Methods -
eter LCD Description SRG“'"Q tory gu""g VI | 5pen | F1UX R?g's' Page
Number Display ange Setting tFi)(?;a- \Zi V;Ig Loop Vtec- er
or
Speed Enables/disables the speed
search search function for the run
selection | command and sets the speed
(current search method.
detection | 0:Disabled, speed calculation
or speed 1: Enabled, speed calculation
calcula- 2: Disabled, current detection
tion) 3: Enabled, current detection
Speed Calculation:
When the search is started, the
motor speed is calculated and
b3-01 acceleration/deceleration is 0to3 2% No A A A | No | 191H | 6-55
performed from the calculated
speed to the specified
frequency (motor direction is
SpdSrchat | 150 searched).
Start
Current Detection:
The speed search is started
from the frequency when
power was momentarily lost
and the maximum frequency,
and the speed is detected at
the search current level.
Speed Sets the speed search operation
search. current as a percentage, taking
operatltng the Inverter rated current as
curren 100%. 0to | 120%
b3-02 (currem Not usually necessary to set. 200 * No A | No | A | No| I92H | 6-55
detection) | When restarting is not possible
SpdSrch with the factory settings,
Current reduce the value.
Speed
search Sets the output frequency
decelera- | deceleration time during speed
tion time | search in 1-second units. 01 to
b3-03 | (current Set the time for deceleration 1 0.0 20s | No A | No| A | No | 193H | 6-55
detection) from the maximum output fre- '
quency to the minimum out-
SpdSrch put frequency.
Dec Time
Speed
searchwait | Sets the contactor operating
time (cur- delay time when there is a con-
rent detec- | tactor on the output side of the
b3-05 | tion or anerter. When a speed sez}rch 0.0 to 02 No A A A A | 1950 | 6-55
speed cal- |18 performed after recovering 20.0
culation) | from a momentary power loss,
the search operation is delayed
Search by the time set here.
Delay




Parameter Tables

Name Change Control Methods
Param- " Setting e during Regis-
eter LCD Description tory VIE | Gpen | Flux Page
Number . Range Setting Opera— Vi | with Lp Vec- ter
Display tion PG | Loop | “or
Search

direction | 0: Disabled (operation in the
b3-14 | selection specified direction)

1: Enabled (operation in the
search direction)

0,1 1 No A A A | No | 19EH -

Bidir
Search Sel

* The factory setting will change when the control method is changed. (V/f control factory settings are given.)

HBTimer Function: b4

Parameters for timer functions are shown in the following table.

Param- Name Fac- Change Control Methods
eter LCD Description Setting tory during VI g Flux | Register | Page
Range : Opera- | Vi | with | ~Pe"| Vec- & g
Number Displ Setting . Loop
play tion PG tor

Timer func- | Sets the timer function out-

tion ON- put ON-delay time (dead

delay time | band) for the timer function 0.0 to 6
b4-01 input, in 1-second units. : 0.0s No A A A A 1A3H

. 3000.0 118
Delay-ON Enabled when a timer func-
Timer tion is set in H1-CJO or H2-
ao.

Timer func- | Sets the timer function out-

tion OFF- | put OFF-delay time (dead

delay time | band) for the timer function 0.0 to 6
b4-02 input, in 1-second units. . 0.0s No A A A A 1A4H

. 3000.0 118 5
Delay-OFF Enabled when a timer func-
Timer tion is set in H1-OJO or H2- [
oo

5-15



HPID Control: b5

Parameters for PID control are shown in the following table.

Name Change Control Methods
Paertzrrn- LCD Description Sefting 't::C- during Vit Flux | Register | Page
Number : P Range Sett?rgg Opera- | vjf | with (Bpen Vec- o o
Display tion pG | FO9P | or
PID control | 0: Disabled
mode selec- | 1: Enabled (Deviation is D-
tion controlled.)
2: Enabled (Feedback value
is D-controlled.)
3: PID control enabled 6-
b5-01 (frequency reference + 0to4 0 No A | A A A | 1ASH 120
PID output, D control of
PID Mode deviation)
4: PID control enabled
(frequency reference +
PID output, D control of
feedback value).
P rop(l)r- | Sets P-control proportional 0.00
tional gain : . .
b5-02 | (p) gain as a percentage. o | 100 | Yes | A | A | A| A | 1a6H]|°
P-control is not performed 25.00 120
PID Gain when the setting is 0.00. '
Integral (I) | Sets I-control integral time
time in 1-second units. 0.0 to 6-
b3-03 ] I-control is not performed 360.0 LOs | Yes AlA A A | 1ATH 120
PID I'Time | \when the setting is 0.0.
Integral () | Sets the I-control limit as a
limit . 0.0to | 100.0 6-
b5-04 percentage of the maximum 1000 o Yes A A A A 1A8H 120
. o
PID I Limit | output frequency.
Derivative | Sets D-control derivative
(D) time time in 1-second units 0.00 6-
b5-05 . ) to [0.00s| Yes A | A| A | A | 1A%
' D-control is not performed 10.00 120
PID D Time | when the setting is 0.00. '
PID limit Sets the limit after PID-con- 0.0t | 100.0 6
b5-06 — trol as a percentage of the 100.0 o Yes A | A A A | 1AAH 120
PID Limit | maximum output frequency. ’ °
PID offset | gets the offset after PID-con- | -100.0 6
b5-07 | adjustment | 15] a5 a percentage of the to | 00% | Yes | A | A | A | A | l1ABH 120
PID Offset | maximum output frequency. |+100.0
PID primary Sets the time constant for
delay time | 15w pass filter for PID-con- | 0.00 6
b5-08 | constant trol outputs in 1-second to |000s| Yes | A | A | A | A |IACH | o
PID Delay units. 10.00
Time Not usually necessary to set.
PID output | Seject forward/reverse for
c.haraclteris- PID output.
tics selec- 0: PID output is forward. 6-
b5-09 1 tion 1: PID output is reverse Oorl 0 No Al A LA A TADH 120
Output (highlights the output
Level Sel code)




Parameter Tables

Name Change Control Methods
Paeg:n— LCD Description Sefting 't::C_ during Vit Flux | Register | Page
Number ; P Range Sett?rgg Opera- | v/t | with (Epen Vec- g 9
Display tion PG | LOOP | or
PID output
; . 0.0 to 6-
_ gain
b5-10 Sets output gain. 5.0 1.0 No A A A A | 1AEH 120
Output Gain
PID reverse | 0: 0 limit when PID output
output is negative.
b5-11 selection 1: Revers.es wheq PID Oor 1 0 No A A A A |AFH 6-
output is negative. 120
Output Rev |  [imit when reverse prohibit
Sel is selected using b1-04.
Selection of | 0: No detection of loss of
PID feed- PID feedback.
back com- 1: Detection of loss of PID
mand loss feedback.
detection Operation continues
during detection, with the 6
b5-12 malfunctioning contact 0to2 0 No A | A| A | A | IBOH 120
not operating.
Fb los Det 2: Detection of loss of PID
Sel feedback.
Coasts to stop during
detection, and fault
contact operates.
PID feed-
back com-
mand loss | Sets the PID feedback loss
b5-13 detection defectlop level as a'percent 0 to 0% No A A A A IBIH 6-
level units, with the maximum 100 120
output frequency at 100%.
Fb los Det
Lvl
PID feed-
back com-
mand loss
bs-14 | detection Sets the PID fee}dback loss 0.0 to 10s No A A A A I1B2H 6-
time detection level in seconds. 25.5 120
Fb los Det
Time
PID sleep Set the PID sleep function
function start level as a frequency.
operation
level Always enabled for (-AV1) | 0.0 to 6-
b3-13 models. On other models, it | 400.0 0.0Hz| No A A A A IB3H 120
PID Sleep is disabled when the PID
Level control is not selected
(b5-01=0).
PID sleep
operati.on Set the delay time until the 0.0t 6-
bs-16 | delay time | pIp sleep function startsin | | 0.0s | No | A | A | A | A | IB4H |
PID Sleep seconds. '
Time
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Param-
eter
Number

Name

LCD
Display

Description

Setting
Range

Fac-

tory
Setting

Change

during
Opera-
tion

Control Methods

\i

Vit

PG

with

Open
Loop

Flux
Vec-
tor

Register

Page

b5-17

Accel/decel
time for PID
reference

PID Acc/
Dec Time

Set the accel/decel time for
PID reference in seconds.

0.0 to
25.5

0.0s

1B5H

120

b5-18

PID set
point selec-
tion

PID Set-
point Sel

0: PID set point disabled
1: PID set point enabled

Oorl

IDCH

b5-19

PID set
point

PID Set-

point

PID set point

0.0 to
100.0

0.0%

1DDH

120

HEDwell Functions: b6

Parameters for dwell functions are shown in the following table.

Param

Name

eter
Num-
ber

LCD
Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\i

VIf
with
PG

Open
Loop

Flux | Regis-
Vec- | ter
tor

Page

b6-01

Dwell
fre-
quency at
start

Dwell
Ref
@Start

b6-02

Dwell
time at
start

Dwell
Time@
Start

b6-03

Dwell
fre-

quency at | The dwell function is used to output
stop frequency temporarily when driving a

Dwell
Ref

@Stop

Dwell
time at
stop

b6-04

Dwell
Time
@Stop

Run comman

Output frequency

“Tb6-01 b(%_\ i
= =

b6-02 b6-04

ON
d OFF

motor with a heavy load.

0.0 to
400.0

0.0 Hz

A | 1B6H

6-24

0.0 to
10.0

0.0s

A | 1IB7H

6-24

0.0 to
400.0

0.0 Hz

A | 1BSH

6-24

0.0 to
10.0

0.0s

A | 1B9H

6-24




Parameter Tables

EDroop Control: b7

A Name Fac. |Change Control Methods
eter LCD Description el tor Gluilng Vit Flux | Register | Page
Number : P Range semsr/] Opera- | vz | with | OP®"| vec- & ¢
Display 91 tion PG | LooP | or
Droop con- | Sets, as a percentage, the slip
trol gain when the rated torque occurs
b7-01 and the maximum output fre- | 0.0 to 00% | Yes | No | No | No | A | 1cAH i
Droop quency is referenced. 100.0
Quantity I£ 0.0 is set, droop control is
disabled.
Droop con- | parameter for adjusting the
tTOI delay | responsiveness of droop con- 0.03t0
b7-02 | time trol 500 |005see| Yes | No | No | No| A | ICBH | -
Droop If vibration or hunting '
Delay Time | OCcurs, setto a large value.

EEnergy Saving: b8

Parameters for energy-saving control functions are shown in the following table.

o Name Change Control Methods
aram- . A
L Setting | Factory | during VI Flux i
N uert:t:er I._CD Description Range | Setting | Opera- | vif | with (L)pen o Register | Page
Dlsplay tion PG 00P | tor

Energy-sav- Select whether to enable or

mg m.ode disable energy-saving con- 6
b8-01 | selection trol. Oorl 0 No A| A | A | A |ICCH 127

Energy 0: Disable 5

Save Sel 1: Enable

I

Energy-sav- ) )

ing gain Se.t the energy-saving gain 0.0 to 07 6-
b8-02 with the open loop vector 10.0 ‘o Yes |No|No| A | A | ICDH 127

Energy control method. ’

Save Gain

Energy-sav-

ing filter ]

time con- Set the energy-saving filter :
b8-03 | gtant time constant with the open 0.00t0 | 0.50s Yes |No| No | A A | 1CEH 6

10.0 *2 127
loop vector control method.

Energy

Save F.T

Energy-sav- | Set the maximum motor effi-

ing coeffi- | ciency value.

cient Set the motor rated capacity | 0.0 to 6
b8-04 in E2-11, and adjust the 655.00 *4 No A | A | No | No | ICFH 127

Energy value by 5% at a time unt%l ' *3

Save COEF | output power reaches a mini-

mum value.

Power

detection

filter time | Set the time constant for out-| 0 to 6-
b8-05 | constant put power detection. 2000 20ms | No A | A | NojNo IDOH 127

kW Filter

Time
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Name Change Control Methods
g LCD Description Sefting | Factory | during Vit Flux | Register | Page
Number : c Range | Setting | Opera- | vif | with ‘Epe" Vec- | 9
Display tion pG | LooP | o
Search Set the limit value of the
operation voltage control range during
voltage lim- | search operation.
iter Perform search operation to
optimize operations usin 0to 6-
b8-06 P PeTations using 0% | No | A| A |No |[No| IDIH
minute variations in voltage 100 127

Search V
Limit

using energy-saving control.
Set to 0 to disable the search
operation. 100% is the motor
base voltage.

*

1. The factory setting for flux vector control is 1.0.

2. The factory setting is 2.00 s when Inverter capacity is 55 kW and over.

3. The same capacity as the Inverter will be set by initializing the parameters.

4. The factory settings depend on the Inverter capacity.




Parameter Tables

HBZero Servo: b9

Name Fac. |Change Control Methods
Setting "~ | during VIF = )

tor: UX | Register | Page
Range Sem}/,g Opera- | vt | with |OPe"| vec- | O 9
tion PG | Lo | or

Param-

eter LCD Description
Number Display

Zero servo | Parameter for adjusting the
gain locking strength of zero
servo.

This setting is enabled only
when the multi-function
input “zero servo reference”
is set. If the zero servo refer-
ence is input and the fre- 0 to
quency reference is less than | 100
the zero speed level (b2-01),
a position control loop is
formed and operation stops.
Increasing the zero servo
gain increases the locking
strength. Vibrations will
occur if it is too large.

b9-01 5 No No | No | No A 1DAH -
Zero Servo

Gain

Zero servo | Sets the output width for the
completion | zero servo completion signal
width This setting is enabled only
when the multi-function out-
put “zero servo completion”
is set. The zero servo com-
pletion reference turns ON if
the difference between the 0to
b9-02 current position and the zero 16383 10 No No | No | No | A | 1DBH -
servo start position is less 5
than the zero servo comple- .
tion width. Set to the allow-
able position displacement
from the zero servo start
position in PG (pulse genera-
tor or encoder) pulses with a
multiplication factor of 4.

Zero Servo
Count
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€ 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 func-
tions.

B Acceleration/Deceleration: C1

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

Name Change Control Methods
Param- P Settin Fac | Gurin
eter LCD Description Ran g tory | g erz?— VI | open F'“’f Register | Page
Number . 9 Setting p Vit | with Vec
Display tion PG | LO°P | or
Accelera- | gets the acceleration time to
tion time 1 _ _
Cl-01 gccelerate from O to the rpax Yes Q Q Q Q 200H 4-7
Accel Time |imum output frequency, in 1- 6-21
1 second units.
Decelera- | gets the deceleration time to
tion time 1 . R
C1-02 decelerate from the maxi Yes Q Q Q Q 201H 4-7
Decel Time | mum output frequency to 0, 6-21
1 in 1-second units.
Acce%era—z The acceleration time when
tion time i fon
C1-03 the multi-function input Yes | A | A | A | A | 2020 |621
Accel Time | “accel/decel time 17 is set to
2 ON.
Decelera- | The deceleration time when
tion time 2 ;- i
C1-04 the multi-function input Yes | A | A| A | A | 203H |621
Decel Time | ‘accel/decel time 17 is set to
2 ON. 0.0 to
10.0s
Accelera- | The acceleration time when 6020'0
tion time 3 . s
C1-05 the multi-function input No | A | A| A | A 2041 |6-21
Accel Time | “accel/decel time 27 is set to
3 ON.
]?ecel.era—3 The deceleration time when
tion time i fon
C1-06 the m;“‘ fulnc.“"n input No | Al Al a | A 20H]621
Decel Time | “accel/decel time 27 is set to
3 ON.
Accelera- The acceleration time when
tion time 4 | the multi-function input
C1-07 ] “accel/decel time 1” and No A A A A 206H | 6-21
Accel Time | «3¢cel/decel time 2” are set
4 to ON.
Decelera- The deceleration time when
tion time 4 | the multi-function input
C1-08 ] “accel/decel time 1” and No A A A A 207H | 6-21
Decel Time | «accel/decel time 27 are set
4 to ON.
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Parameter Tables

Parame Name e Change Control Methods
eter LCD Description Sthrt]mg tory SUZ?S_ N Open Flux | Register | Page
Number ; 9 Setting p VIf | with L Vec-
Display tion PG | LOOP | or
Decelera- The deceleration time when
tion Stop the multi-function input
Time “Deceleration stop” is setto | 0.0 to
C1-09 ON. 6000.0| 10.0s | No A | A A A | 208H | 6-20
Fast Stop This function can be used as *
Time a stopping method when a

fault has been detected.

Accel/decel
time setting )
Cl-10 |unit 0:0.01-second units Oorl| 1 No | A | A | A | A | 209H |621
1:0.1-second units
Acc/Dec
Units

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

ing fre- tion switching.
quency Below set frequency: Accel/
decel time 4 0.0 to
Cl-11 Above set frequency: Accel/ 460’0 0.0Hz| No A | A A A | 20AH | 6-21

decel time 1

Acc/Dec The multi-function input

SW Freq “accel/decel time 1” or
“accel/decel time 2” take pri-
ority.

* The setting range for acceleration/deceleration times will depends on the setting for C1-10. When C1-10 is set to 0, the setting range for acceleration/decel-
eration times becomes 0.00 to 600.00 seconds.
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HS-curve Acceleration/Deceleration: C2

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

Param-| Name S Fac- | Change Control Methods
eter ) el tory during VIE El Regis-
Nurn- I'_CD Description Rtmg Set- | Opera- | v | war | Open Veuc)i tor | Page
ber | Display aN9€| ting | tion pg | Loop | iof
S-curve
character-
istic time
at acceler- 0.00
C2-01 | ation start to [020s| No | A | A A A |20BH | 6-22
2.50
SCrv Acc
@ Start
S-curve
character-
istic time | All sections of the S-curve charac-
at acceler- | teristic time are set in seconds. 0.00
C2-02 | ation end | When the S-curve characteristic to |020s| No | A | A A A |20CH| 6-22
time is set, the accel/decel times will | 2.50
SCrv Acc | increase by only half of the S-curve
@ End characteristic times at start and end.
S-curve Run command OFF
character- | Output frequency ON
s C2-02 C2-03
istic time e
at deceler- 201 C2-04 0.00
C2-03 | ation start §= -_Time to |[020s| No | A | A A A |20DH | 6-22
2.50
SCrv Dec
@ Start
S-curve
character-
istic time
at deceler- 0.00
C2-04 | ation end to |000s| No | A| A A A |20EH | 6-22
2.50
SCrv Dec
@ End




EMotor Slip Compensation: C3

Parameters for slip compensation are shown in the following table.

Parameter Tables

Param- Name _ Change Control Methods -
eter LCD Description Setting | Factory | - during e Flux | Regis- | p,ge
Number ; Range | Setting | Opera- | v | with Pen | \/ec- ter
Display tion PG | LOOP | ‘ior
Slip com- Used to improve speed accu-
pensation racy when operating with a
gain load.
Usually setting is not neces-
sary.
Adjust this parameter at the
following times. 0.0 to 4-18
C3-01 ¢ When actual speed is low, 2.5 0.0% Yes A No A A 20FH 6-36
Slip Comp increase the set value.
Gain * When actual speed is high,
decrease the set value.
Functions as adaptive control
gain in flux vector control
mode.
Slip com- Slip compensation primary
pensation delay time is set in ms.
primary Usually setting is not neces-
: sary.
delay time Adjust this parameter at the 0to 2000 4-18
C3-02 following times. ms No A | No A No | 210H
+ Reduce the setting when 10000 * 6-36
Slip Comp slip compensation respon-
Time sive is slow.
* When speed is not stabi-
lized, increase the setting.
Slip com-
peqsatlon Sets the slip compensation 0
C3-03 limit limit as a percentage of motor 2;8 200% No A | No A No | 211H | 6-36
Slip Comp rated slip.
Limit
Slip com- 0: Disabled.
pensation 1: Enabled.
selection When the slip compensation
during during regeneration function
regeneration has been activated, as regen-
C3-04 eration capacity increases Oorl 0 No A | No A No | 212H | 6-36
momentarily, it may be neces-
. sary to use a braking option
Slip Comp (Braking Resistor, Braking
Regen Resistor Unit or Braking
Unit.)
Output volt-
age limit 0: Disabled.
operation 1: Enabled. (The motor flux
C3-05 | selection will be lowered automati- | g o |9 | No |No| No | A | A | 213H | 636
cally when the output
V/F Slip voltage become satu-
Cmp Sel rated.)

* The factory setting will change when the control method is changed. (V/f control factory settings are given.)
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HETorque Compensation: C4

Parameters for are torque compensation shown in the following table.

o Name Change Control Methods
aram- . .
eter LCD Description SRZtrtllgg ';Z(;:i?\g gurlng_ VI | open | FIUX | Register | Page
Number ; pera- | Vit | with L Vec-
Display tion PG | LooP | o
Sets torque compensation
Torque gain as a ratio.
compensa- Usually setting is not neces-
tion gain sary.
Adjust in the following cir-
cumstances:
* When the cable is long;
increase the set value.
* When the motor is smaller
than the Inverter capacity
(Max. applicable motor
capacity), increase the set
values. 0.00 to 4-18
c4-01 * When the motor is oscil- 2.50 1.00 Yes | A A A Noj 2I5H 6-39
lating, decrease the set
Torq Comp values.
Gain Adjust the output current
range at minimum speed
rotation so that it does not
exceed the Inverter rated
output current.
Do not alter the torque com-
pensation gain from its
default (1.00) when using
the open loop vector control
method.
Torque The torque compensation
compensa- | delay time is set in ms.
tion pri- Usually setting is not neces-
mary delay | sary.
time con- Adjust in the following cir-
stant cumstances: 0to |200ms 4-18
C4-02 * When the motor is oscil- 10000 ] No Al Al A I Noj 216H 6-39
lating, increase the set val-
Torq Comp ues. )
Time » When the responsiveness
of the motor is low,
decrease the set values.
Starting
torque value
(forward) | Sets the value based on 0.0 to
_ : 0, -
€4-03 F 100% motor’s rated torque. | 200.0 0.0% No [NoyNo | A | No| 217H |6-39
TorqCmp@
start
Starting
torque value
(reverse) Sets the value based on -200.0
_ - 0, -
C4-04 R 100% motor’s rated torque. | to 0.0 0.0% No |NoyNo | A | No | 218H |6-39
TorqCmp@
start




Parameter Tables

b Name Change Control Methods
aram- A B
L Setting | Factory | during VI Flux i
N uertr?brer I._CD Description Range | Setting | Opera- | vif | with (Bg:n Ty Register | Page
Display tion PG Pl tor
tStartmg;. Sets the rise time constant
orqlie ime (ms) for the starting torque 0to
C4-05 | constan value. 10ms | No |No|No| A |No| 219H [6-39
.. . 200
TorgCmp The filter is disabled if set
Delay T between 0 and 4 ms.

* 1. The factory setting will change when the control method is changed. (V/f control factory settings are given.)

ESpeed Control (ASR): C5

Parameters for speed control are shown in the following table.

Param-| Name Change Control Methods
eter D ioti Set- Fac- during i3 Flux | Regis-
Num- I'_CD escription Rtlng Stct)tr_y opera- | vt | was | 9PN | Ve | ter Page
ber | Display ange | Seting |- ion pg | Loop | i
ASR pro-
portional ) )
_01 | (P) gain 1 | Sets the proportional gain of the  |0.00to | 20.00 i
©5-01 speed loop (ASR.) 30000| +1 | Yes |[Noj A1 No A |2IBH
ASRP
Gain 1
ASR
integral ) ) 0.000 | 0.500
C5-02 | (D time 1 Sets the 1ntegral time of thg speed to wec ves INol A | No | A l21cHI| -
loop (ASR) in 1-second units.
ASR 1 10.000 *1
Time 1 3
[
ASR pro-
portional
(P) gain 2
0.00to | 20.00
C5-03 Usually setting is not necessary.  |300.00| *1 Yes |No| A | No | A |2IDH) -
Set to change the rotational speed
ASR P gain.
Gain 2
P
- - = P=C5.01
)
ASR -\ |~ L p=C503
integral v 1=C5-04
(I) time 2 ' -
0 E1-04 Motorspeed (Hz) | 0-000 | 0.500
C5-04 to sec Yes |[No| A | No | A |21EH -
10.000| =1
ASR1
Time 2
?SR Sets the upper limit for the com-
mit ;
C5-05 pensation frequency for the speed | 0.0 to 50% | No INol A | No | No | 21FH | -
ASR control loop (ASR) to a percentage | 20.0
Limit of the maximum output frequency.
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Param- Name Change Control Methods
eter Lo it It during Regis-
Num- LCD Description ting oy | ooera VI T open | Flux | R8I | page
A Range | Setting 2 VIf | with L Vec-
ber | Display tion pG | LOOP | or
ASR pri-
mary Sets, in units of 1 second, the filter
dela time constant for outputting torque
- references from the speed control | U000 | 0.004
C5-06 | time loop (ASR) P o | 4 | No |No|No|No| A |220H]| -
ASR P L 0.500 | S
Normally this setting is not
Delay required.
Time
AS.R Sets, in Hz units, the frequency for
?WltCh' switching between proportional
ing fre- | oains 1 and 2 and integral times 1 | 0.0 to 0.0
C5-07 | quency and 2. 400.0 HZ No |[No| No | No A | 221H -
ASR The multi-function input “speed *3
Gain SW | control (ASR) proportional gain
Freq switching” takes priority.
ASR
1ptegral Sets the upper limit of the speed 0to
C5-08 | limit control loop (ASR) integral as a 400 400% | No [No|No| No | A |222H| -
ASR I percentage of the rated load.
Limit

* 1. The factory setting will change when the control method is changed. (Flux vector control factory settings are given.)
* 2. With flux vector control, the setting range is 1.00 to 300.0.
* 3. The upper setting limit will be 150.0 Hz when C6-01 is set to 0.




Parameter Tables

HCarrier Frequency: C6

Parameters for the carrier frequency are shown in the following table.

Param- Name Set- Fac- | Change Control Methods
eter P f tory | during Regis-
Num- LCD Description Rtmg Set- | Opera- | vt V}I/I{L Open \F/:;ch o | Page
ber Display ange | ting | tion pg | LO%P | or
Drive 0: CT (Heavy Duty) (low carrier,
Duty constant torque, 150% for 1
selection minute max.)
1: VT (Normal Duty 1) (high 4-7
C6-01 Heavy/ carrier, variable torque, 120% Oto2] 0 No Q Q Q Q |223H 6-2
Normal for 1 minute max.)
Duty 2: VT% (Normal Duty 2) (high
carrier, variable torque 2)
Carrier
fre-
quency Select carrier wave fixed pattern. 4-7
C6-02 | gelection | Select F to enable detailed settings [0toF| 0" | No [ Q | Q | Q | Q |224H | 4-18
using parameters C6-03 to C6-05. 6-2
Carrier-
Freq Sel

* 1. The factory setting depends on the Inverter capacity.
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Param-| Name set. | Fac- | Change Control Methods
eter . ; tory | during Vi Fl Regis-
Num- LCD Description Rtmg set- | Opera- | vt | win | OPeN | Ve | “ter | Page
i ange | & - Loo
ber Display ting | tion PG P | tor
Carrier
frequency
upper
limit
0.4
¢ 2.0
C6-03 ° |kHz| No Al A A A |225H | 6-2
15.0 *
*2 %3
Carrier-
Freq Max
Set the carrier frequency upper
limit and lower limit in kHz units.
The carrier frequency gain is set as
follows:
Carrier With the vector control method, the
frequency | “PPer limit of the carrier frequency
lower is fixed in C6-03.
limit
0.4
Carrier frequency to 2.0
C6-04 kHz | No Al A No | No |226H | 6-2
€6-03 |- - 15.0 *]
/ *2 *3
C6-04 -
. Output frequency x (C6-05) x K
Carrier- Output
Freq Min E1-04  frequency
(Max. output frequency)
K is a coefficient that depends on the
setting of C6-03.
C6-03 210.0 kHz: K=3
Carrier | 10.0 kHz > C6-03 2 5.0 kHz: K =2
fre- 5.0kHz > C6-03: K =1
quency
propor-
tional
gam 00 to
C6-05 99 00 No Al A No | No |227H | 6-2
*3
Carrier-
Freq Gain

* 1. The factory setting depends on the capacity of the Inverter.
* 2. The setting range depends on the capacity of the Inverter.
* 3. This parameter can be monitored or set only when 1 is set for C6-01 and F is set for C6-02.




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.

Name Change Control Methods
Param- o Setting Fac- during VIT = .
. etetl; |._CD Description [ Stc:t(y opera- | v | wan | Open Veué Register | Page
umber| - Display etng | tion PG | L°°P | or
Frequency
reference 1
Sets the frequency reference 0.00 4-8
d1-o1 in the units used in 01-03. Hz Yes Q Q Q Q 280H 6-9
Reference 1
Frequency The frequency reference
41-02 reference 2 when multi-step speed com- 0.00 Y Q Q Q Q | 281m 4-8
mand 1 is ON for a multi- Hz s 6-9
Reference 2 | function input.
Fr;quency3 The frequency reference
reference .
when multi-step speed com- 0.00 4-8
d1-03 mand 2 is ON for a multi- Hz Yes Q Q Q Q 2824 6-9
Reference 3 | function input.
. 5
eqUeneY | The frequency reference
reference 4 when n?ulti—styep speed com- 0.00 4-8 —
d1-04 Yes Q| Q Q Q | 283H
mands 1 and 2 are ON for Hz 6-9
Reference 4 | multi-function inputs.
0to
F 400.00
requency
reference 5 | The frequency when multi- 0.00
d1-05 step speed command 3 is ON ﬁz Yes A | A | A | A | 284H | 69
Reference 5 for a multi-function input.
Frequency The frequency reference
41-06 reference 6 when multi-step speed com- 0.00 Yes A A A A 285H | 6-9
mands 1 and 3 are ON for Hz
Reference 6 | multi-function inputs.
Fr;quency7 The frequency reference
reference :
when multi-step speed com- 0.00
d1-07 mands 2 and 3 are ON for Hz Yes A A A A 286H | 69
Reference 7 | multi-function inputs.
Frequency The frequency reference
41-08 reference 8 when multi-step speed com- 0.00 Y A A A A 2870 | 69
mands 1, 2, and 3 are ON for Hz s
Reference 8 | multi-function inputs.
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E— Name Fac. | Change Control Methods
eter LCD Description SReat::ng tory aluilig VI | g Flux | Register | Page
ge : Opera- f g2t "
Number Display Setting | “ion Vit V;'g' Loop Vti(:
Frfquency9 The frequency reference
41-09 reterence when multi-step speed com- 0.00 Yes A A A A 288H )
mand 4 is ON for a multi- Hz
Reference 9 | function input.
Frfquencylo The frequency reference
reference when multi-step speed com- 0.00
d1-10 Yes A | A | A | A | 28BH -
Reference mands 1 and 4 are ON for Hz
10 multi-function inputs.
Fr}:quencyll The frequency reference
reference :
d1-11 when multi-step speed com- 0.00 Yes A A A A | 28cH )
Reference mands 2 and 4 are ON for a Hz
1 multi-function inputs.
Fr;:quencylz The frequency reference
reterence when multi-step speed com- 0.00
di-12 Yes A | A | A | A | 28DH -
Reference mands 1, 2, and 4 are ON for Hz
12 multi-function inputs.
Fr;:quencyl} The frequency reference
reference when multi-step speed com- 0.00
d1-13 0to Yes A | A | A | A | 28EH -
Reference mands 3 and 4 are ON for 400.00 Hz
13 multi-function inputs.
Frti:quencym The frequency reference
reference :
when multi-step speed com- 0.00
di-14 Reference mands 1, 3, and 4 are ON for Hz Yes A A A A 28FH )
14 multi-function inputs.
Fr;:quencyls The frequency reference
reference when multi-step speed com- 0.00
di-15 Yes A | A| A | A | 290H -
Reference mands 2, 3, and 4 are ON for Hz
15 multi-function inputs.
Fr;:quencym The frequency reference
d1-16 reference when multi-step speed com- 0.00 Yes A A A A 291H )
Reference mands 1, 2, 3, and 4 are ON Hz
16 for multi-function inputs.
;Og The frequency reference
refquency when the jog frequency ref- 6.00 4-8
d1-17 | TN Jerence selection, FIOG com- i, | Ys | Q[ Q| Q| Q| 202H |69
Jog mand, or RIOG command is 6-72
Reference | ON-

Note The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz).




HReference Limits: d2

Parameters for frequency reference limits are shown in the following table.

Parameter Tables

Name Change Control Methods
Paertzrrn- LCD Description Setting 't::rc- during Vit Flux | Register | Page
Number ; P Range Setti¥lg Opera- | vt | with Open| vec. o o
Display tion pG | LOOP | or
Frequency
reference Set the output frequency
) upper limit | Upper limit as a percent, tak- | 0.0 to | 100.0 6-34
d2-01 ing the max. output fre- 110.0 % No A A A A 289H 6-67
Ref Upper | quency to be 100%.
Limit
Frequency
reference Sets the output frequency
v | lower limit |lower limit as a percentage | 0.0 to 0 6-34
d2-02 of the maximum output fre- | 110.0 0.0% No A A A A | 28AH 6-67
RefLower | quency.
Limit
Master
speedl refer- | Set the master speed refer-
ence IOWer | ence lower limit as a percent, | 0.0 to o 6-34
d2-03 | fimit taking the max. output fre- | 110.0 0.0% | No Al AL A A | 2BH 6-67
Refl Lower | quency to be 100%.
Limit
BJump Frequencies: d3
Parameters for jump frequencies are shown in the following table.
Name Change Control Methods
Paertzrrn- LCD Description Setting 't::rc- during Vit Flux | Register | Page
Number ; P Range Setti¥lg Opera- | vt | with Open | vec. o o
Display tion PG |LOOP | ‘or
Jump fre-
quency 1
d3-01 0.0Hz| No A | A| A | A | 29H |6-31
Jump Freq 1 | Set the center values of the
jump frequencies in Hz.
This function is disabled by
Jump fre- setting the jump frequency to
quency 2 0 Hz. Always ensure that the
following applies: 0.0to
d3-02 0301 > d3-02 > d3-03 400.0 0.0Hz| No A | A| A | A ]| 295H |6-31
Jump Freq 2 Operation in the jump fre-
quency range is prohibited
but during acceleration and
Jump fre- decele}:&litlog, l?peec.i changes
quency 3 smoothly without jump.
d3-03 0.0Hz | No A A A A 296H | 6-31
Jump Freq 3
Jump fre-
quency Sets the jump frequency
) width bandwidth in Hz. 0.0 to i
d3-04 The jump frequency willbe | 20,0 | "OHZ| No | A [ A 1A | A ] 297H | 631
Jump Band- | the jump frequency + d3-04.
width
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HReference Frequency Hold: d4

Parameters for the reference frequency hold function are shown in the following table.

Name Change Control Methods
Pae"tzr:]- LCD Description Sefting 't::C- during Vi Flux | Register | Page
Number : P Range Sett?rgg Opera- | v/t | with (Epen Vec- o o
Display tion pG | LOOP | or
Sets whether or not frequen-
cies on hold will be
Frequency | 1o orded.
Eefle;refnce 0: Disabled (when operation
10 ulnc- is stopped or the power is
tion selec- turned on again starts at
tion 0.)
1: Enabled (when operation
d4-01 is stopped or the poweris | 0 or 1 0 No [A| A A A | 298H | 6-66
turned on again starts at
the previous hold
frequency.)
MOP Ref | This function is available
Memory when the multi-function
inputs “accel/decel Ramp
Hold” or “up/down” com-
mands are set.
Set the frequency to be add
to or subtracted from the
+ - Speed
. analog frequency reference
limits :
as a percent, taking the max-
imum output frequency to be 0to
d4-02 100%. 100 10% | No |A| A A A | 299H | 6-70
Enabled when the increase
Trim Con- | (+) speed command or
trol Lvl decrease (-) speed command
is set for a multi-function
input.




ETorque Control: d5

Parameter Tables

Name Change Control Methods
Partam- D ioti Setting Fac- during VIF Flux .
Nuemet:er I._CD escription Range Sgt)t?r/] opera- | vir | with Open | v Register | Page
Display 91 tion G | Loop | oo
Torque con- | 0: Speed control (C5-01 to
trol selec- C5-07)
tion 1: Torque control
To use the function for 6-
ds-01 switching between speedand | 0, 1 0 No | No | No | No | A | 29AH 137
Torq Con- torque control, set to 0 and
trol Sel set the multi-function input
to “speed/torque control
change.”
Torque ref- | Set the torque reference filter
erencedelay | primary delay time in ms
time units.
This function can be used to
adjust the noise of the torque | 0 to * 6-
d3-02 control signal or the respon- | 1000 0 ms No | 'No | No | No| A | 29BH 137
Tf)rq Ref siveness with the host con-
Filter troller. When oscillation
occurs during torque control,
increase the set value.
Speed limit | Sets the speed limit com-
selection mand method for torque con-
trol mode.
d5-03 1 The analog input limit 2] 1 | No |No|No|Nol| A |20cH]|S
Speed Limit from a frequency refer- 137
Sel ence
2: Limited by d5-04 con-
stant setting values.
Speed limit | Sets the speed limit during
torque control as a percent-
age of the maximum output
freguency.. -120 6-
ds-04 Speed Lmt This functlol} is enabled t0 120 0% No | No | No | No | A | 29DH 137
Value when d5-03 is set to 2.
Directions are as follows:
+: Run command direction
-: Opposite of run command
Speed limit | Sets the speed limit bias as a
bias percentage of the maximum
output frequency. 0to 6
ds-05 Bias is applied to the speci- 10% | No | No | No | No | A | 29EH
Speed Lmt | fied speed limit. It can be 120 137
Bias used to adjust the margin for
the speed limit.
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Name Change Control Methods
Pae:::n— LCD Description 2l 't::r(; aluilig Vit Flux | Register | Page
Number ; Range Setting Opera- | vt | with (Bpen Vec-
Display tion pG | LO°P | or
Speed/ Set the delay time from
torque con- | inputting the multi-function
trol switch- | input “speed/torque control
ing timer change” (from ON to OFF or
OFF to ON) until the control
is actually changed in ms
units.
This function is enabled
hen the multi-function 0 to 6-
ds-06 Whel e mut-iu Oms | No | No | No |No | A | 29FH
input “speed/torque control 1000 137
RefHold change” is set. In the speed/
Time torque control switching

timer, the analog inputs hold
the values of when the
“speed/torque control
change” changes. Always be
sure to allow time for this
process to finish completely.

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




Parameter Tables

HField Weakening: d6

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

Name Change Control Methods
Param- L Settin Fac- | 4 rin
eter LCD Description Rangg tory Opere?— Vit open | FUX | Register | Page
Number . Setting . VIiF | with Loo Vec-

Display tion PG Pl ‘tor

Set the Inverter output volt-
Field weak- | age when the field weaken-
ening level | ing command is input.

It is enabled when the field 0to
d6-01 weakening command is set 100 80% No A A | No | No | 2A0H -
for a multi-function input.

Eielld—Weak Set the level as a percentage
M taking the voltage set in the
V/f pattern as 100%.
Field Set the lower limit in hertz of

frequency | the frequency range where
field control is valid.
The field weakening com-

d6-02 mand is valid only at fre- gbootg 0.0Hz| No A A | No | No | 2A1H -
Field-Weak | quencies above this setting '
Freq and only when the speed is

in agreement with the cur-
rent speed reference.

Field forc-
ing func-
tion Enables/disables the field
lecti i i
de-03 |Section | foreing function. 0.1 | 0 | No |No|No|No| A |2a20 ] -
0: Disabled 5
Field Force | : Enabled
Sel —
Magnetic Sets the magnetic field forc-
field forc- ing gain,
ing gain Normally this setting is not 0.0 to
d6-04 required. Set a large value if 2 0 0.5 No | No | No | No | A | 2A3H -

overvoltages occur for rapid

Field Force . .
. acceleration or deceleration
Gain . .
in a constant output region.
Magnetic Sets the upper limit of the

field fore- | €xcitation current reference
for magnetic field forcing to
a percentage of the motor 100 to
de6-06 no-load current. This setting 400 400% | No | No | No | A A | 2ASH -
is enabled for all operation

other than DC excitation.
Normally this setting is not
required.

ing limit

Field Force
Limit

* If the CT/VT selection (C6-01) is set to 0, the upper limit of the setting range will be 150.0.
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& Motor Constant Parameters: E

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

mV/f Pattern: E1

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

Param- Name Set- Fac- Cha_nge Control Methods
oer | LeD Description tng | tory | &39 LT open | T | Register | Page
ber Display Range | Setting | . pG | LO%P | ‘or
Input
voltage Set the Inverter input voltage in 1 155
: 230V
_01 | setting volt. to 4-7
El-01 This setting is used as a reference 255 *1 No 1 Q1 Q Q Q | 300H 6-131
Input value in protection functions. *1
Voltage
Vit pat- 0 to E: Select from the 15 preset
tern selec- patterns.
E1-03 |fion F: Custom user-set patterns  [OtoF| F No [ Q| Q | No | No | 302H |6-131
V/F (Applicable for settings
Selection E1-04 to E1-10.)
Max.
output 40.0 61?1'0
z
E1-04 | frequency 4(;8 ol 2 | No | Q] Q| Q[ Q] 30H e
Max *5'
Frequency
Max. VMOML(Jtput voltage (V) 0.0t | 2300

VOltage (E1-05)
E1-05 (& 2550 V No | Q| Q| Q | Q | 304H |6-131
MaX 1 #]%)

Voltage (108 /

Base

frequency (:1'1'(:‘9) (Ew:Em)F (EwF-Aua) (:—A:':i 600
E1-06 eaueney () 10010 et o o @ | @ | @ | 305H |63t
Base o 400.0 *)
Frequency To sgt V/f characteristics in a
. straight line, set the same values
Mid. for E1-07 and E1-09. In this case,
output the setting for E1-08 will be disre-
B1.07 | SqueneY | garded. 0.0t | No |A| A | A [ No| 306H |63
B Mid Always ensure that the four fre- 400.0 I:IZ o ° )
Frequency quencies are set in the following 2
A manner:
E1-04 (FMAX) > E1-06 (FA) >
Mid. E1-07 (FB) > E1-09 (FMIN)
output
frequency 0.0to0 | 17:2 4-19
E1-08 | voltage 255 *IV*2 No [A| A | A |No| 307H |""
*]
Mid
Voltage A
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Parameter Tables

Parem-| Name Set Fac Change Control Methods
eter L el " | durin, '
Num- LCD Description ting | tory opers. Vi V\V/IiL Open \l;leucx Register | Page
ber Display Range | Setting |~ = Loop
PG tor
Min.
output V?A:(Jtput voltage (V) s

E1-09 | frequency (5(55‘:3;:232) gboot(()) Hz No Q| Q Q A | 308H |[6-131
Min w 2

(E1-08) A
Frequency o /
(E1-10) [~

Min. FMIN B FA FMAX

(E1-00) (E1-07) _ (E1-08) (E1-04)
output Frequency (Hz)
frequency

voltage To set V/f characteristics in a
straight line, set the same values

for E1-07 and E1-09. In this case, | (.0to | 10.3 4-18
E1-10 the setting for E1-08 will be disre- | 2550| V No Al A A No | 309H |4-19
garded. *1 *1*2 6-131
Min Always ensure that the four fre-
Voltage quencies are set in the following
manner:

E1-04 (FMAX) > E1-06 (FA) >
E1-07 (FB) > E1-09 (FMIN)

Mid.
output
frequency 0.0
El-11 |2 0.0t0 H No Al A A A 30AH |6-131
- 5 .
' 4000 | 7
Mid
Frequency
B
) 5
Mid. Set only to fine-adjust V/f for the pr—
(f)utput output range. Normally, this setting 0.0t
requency | ; ; -Uto
E1-12 | yoltage 2 | "0 Tedured 2550 "0V No | A| A | A | A [30BH |em
*1
Mid
Voltage B
Base
voltage 0.0to | oy
E1-13 2550 7, No Al A Q Q 30CH |6-131
Base ] 4
Voltage

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

. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
. E1-11 and E1-12 are disregarded when set to 0.0.

. E1-13 is set to the same value as E1-05 by autotuning.

. When C6-01 is set to 0, the upper limit of the setting range is 150.0 Hz.

* % % X %
[ N S
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HEMotor Setup: E2

Parameters for motor 1 are shown in the following table.

T Name Fac. | Change Control Methods
eter LCD Description Sth:ng tory gure'?g_ VI 1 open | FlUx | Register | Page
Number : 9 Setting p Vit | with Vec-
Display tion pG | LOOP | ‘or
Motor rated | Sets the motor rated cur-
current rent in 1 A units.
These set values will 032
become the reference val- : 1.90 A 6-49
E2-01 ues for motor protection to ) No Q| Q Q Q | 30EH
Motor L. 6.40 *1 6-129
and torque limits. ;‘2
Rated FLA This parameter is automat-
ically set during autotun-
ing.
Motor rated | Sets the motor rated slip in
slip Hz units.
become the reerence va- | 000 | 290
E2-02 . . to Hz No Al A A A | 30FH | 6-129
Motor ues for slip compensation. 20.00 .
Rated Slip | This parameter is automat- '
ically set during autotun-
ing.
Motor no- | Sets the motor no-load 0.00
load current | current in 1 A units. : 120 A
E2-03 No-Load This parameter is automat- 1t§9 ’ . No Al A A A 310H | 6-129
o-Loa ically set during autotun- .
Current . *3
ing.
Number of | Sets the number of motor
motor poles | poles. 20 4
E2-04 Number of This parameter is automat- 48 oles No No| Q No Q 311H | 6-129
umbero ically set during autotun- p
Poles .
ing.
Motor line- | Sets the motor phase-to-
to-line resis- | phase resistance in Q 0.000 9.842
E2-05 | 14ne° units. . © g | No |A| A| A | A|312H |612
T Resi This parameter is automat- | 65.00 .
I RESIS= | jcally set during autotun- 0
tance .
ing.
Motor leak | Sets the voltage drop due
inductance | to motor leakage induc-
tance as a percentage of 0.0to | 18.2%
E2-06 the motor rated voltage. 40 0 *;1 °l No |No| No A A 313H | 6-129
Leak Induc- | Thig parameter is automat- ‘
tance ically set during autotun-
ing.
Motor iron | Sets the motor iron satura-
saturation | tion coefficient at 50% of
coefficient 1 | magnetic flux 0-00
E2-07 & . to 0.50 No [No| No | A A | 314H | 6-129
. This parameter is automat-
Saturation | . . 0.50
ically set during autotun-
Compl .
ing.
Motor iron | Sets the motor iron satura-
saturation | tion coefficient at 75% of
fficient 2 | magnetic flux 0.00
E2-08 | “0°7° gnete T to | 075 | No |No|No| A | A | 3I5H |6-129
. This parameter is automat-
Saturation | . . 0.75
ically set during autotun-
Comp2 ing




Parameter Tables

P Name = Change Control Methods
ae:::n- LCD Description 2] t:r(;/_ aluili 2 Flux | Register | Page
Number ; Range Setting Opera- | v | with | 9P | Vec-
Display tion pG | Lo | ‘or
Mechanical | Sets the motor's mechani-
loss cal loss to a percentage of
the motor's rated output
capacity.
Normally this setting is
not required.
Adjust this setting in the 0.0 to
E2-09 ) following cases. ' 0.0 % No |No| No | No A | 316H | 6-129
Mechanical 10.0
The torque loss due to the
Loss . .
motor bearings is large.
The torque loss in fans and
pumps is large.
Torque compensation is
applied for the set
mechanical loss.
Motor iron
loss for
torque com- | Sets motor iron loss in W 0to
E2-10 | ordue. . MW No | A| A | No | No| 317H |6-129
pensation units. 65535 *]
Tcomp Iron
Loss
Motor rated | Set the rated output of the
output motor in units of 0.01 kW.
P . ) 0.00t0 | 0.40
E2-11 This parameter is automat- No Q| Q Q Q 318H | 6-129
Mtr Rated | . . 650.00| =1
ically set during autotun-
Power .
ing.
* 1. The factory setting depends upon the Inverter capacity. The value for a 200-V class Inverter of 0.4 kW is given. 5
* 2. The setting range is 10% to 200% of the Inverter's rated output current. The value for a 200-V class Inverter of 0.4 kW is given.
* 3. The factory setting depends upon the Inverter capacity. The value for a 200-V class Inverter of 0.4 kW is given. I
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B Motor 2 V/f Pattern: E3

Parameters for motor 2 V/f characteristics are shown in the following table.

Param- Name
eter LCD

Num-

ber Display

Description

Set-
ting
Range

Fac-
tory
Setting

Change
during
Opera-

tion

Control Methods

\i

VIf
with
PG

Open
Loop

Flux
Vec-
tor

Register

Page

Motor 2

E3-01 | gelection

Control
Method

control 0: V/f control

method 1: V/f control with PG

2: Open-loop vector control
3: Flux vector

0to3

319H

Motor 2
makx. out-
put fre-

E3-02 quency
(FMAX)

Max Fre-
quency

Motor 2
max. volt-
age

E3-03 (VMAX)

Max Volt-
age

Output voltage (V)

Motor 2 ‘E'g‘_‘gs
max. volt-

age fre-
E3-04 quency

EXCOG
(FA)
VMIN

E3-08

40.0
to
400.0
*3

60.0

31AH

0.0to
255.0
*1

230.0

*2

31BH

Base Fre-

Motor 2
mid. out-

Mid Fre-
quency

mid. out- | Mmanner:
put fre-
quency
E3-06 voltage 1
(VO

Mid Volt-
age

Motor 2
min. out-
put fre-

E3-07 | quency
(FMIN)

Min Fre-
quency

FMIN
quency £3-07

FB FA
E3-05 E3-04 E3-02

Frequency (Hz)

put fre- To set V/f characteristics in a
E3-05 | quency 1 straight line, set the same values
(FB) for E3-05 and E3-07.

In this case, the setting for E3-06
will be disregarded.

Always ensure that the four fre-
Motor 2 | quencies are set in the following

E3-02 (FMAX) > E3-04 (FA) >
E3-05 (FB) > E3-07 (FMIN)

0.0to
400.0

60.0

31CH

0.0to
400.0

3.0

Hz
*2

31DH

0.0to

255.0
*1

17.2

*1

31EH

0.0to
400.0

1.5

*2

31FH




Parameter Tables

Param- Name Set- Fac- Change Control Methods
,\]Z:i:_ I:)I'_CD Description Rgrr]]% . S:tri)r/] . g:z:s Vi \:I/Ig] Epen \F/EJCX Register | Page
er isplay tion pG | O | ‘tor
Output voltage (V)
Motor 2 s
min. out-
put fre-
quency |
voltage
(VMIN) gos |
B0 B B B0
Frequency (Hz) 0.0to 10.3
E3-08 2550 V No Al A A | No | 320H -
* *1
To set V/f characteristics in a :
straight line, set the same values
for E3-05 and E3-07.
Min Volt- ln‘ this case, the setting for E3-06
age will be disregarded.
Always ensure that the four fre-
quencies are set in the following
manner:
E3-02 (FMAX) = E3-04 (FA) >
E3-05 (FB) > E3-07 (FMIN)

* 1. These are values for a 200-V class Inverter. Values for a 400-V class Inverter are double.
* 2. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
* 3. When C6-01 is set to 0, the upper limit of the setting range is 150.0 Hz.
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EMotor 2 Setup: E4

Parameters for motor 2 are shown in the following table.

Name Change Control Methods
Partam- LCD Description Setting ':ac- during VIt Flux | Register | P
Nomber | P Range | 0¥ | Opera- | vt | with | OPO" | yec. | ~oOer | Fage
Umber!  Display Mg fion pg | Loop | of
Motor 2 Sets the motor rated current
rated cur- in 1 A units.
rent These set values will become | (.32
F4-01 the reference yalues for ' to |1.90 A No Al a A A | 3211 | 649
motor protection, torque lim- | 6.40 *]
Motor its and torque control. *2
Rated FLA | This parameter is automati-
cally set during autotuning.
Motor 2 Sets the motor rated slip in
rated slip Hz units.
These set values will become | 0.00 | 2.90
E4-02 the reference values for slip to Hz No A A A A 322H -
Motor . compensation. 20.00 *1
Rated Slip | This parameter is automati-
cally set during autotuning.
i\/[o(;or 210- | Sets the motor no-load cur- | 0.00
oad current ; ;
E4-03 rentin 1 A units. | o (B20A N LA | A A | A 3230 | -
No-Load This parameter is automati- | 1.89 *1
Current cally set during autotuning. *3
Motor 2
nu{nber of | Sets the number of motor
poles (num- | jeq. 2to 4
E4-04 Tber of poles) This parameter is automati- 48 | poles No | No | A | No | A} 324H )
Number of | cally set during autotuning.
Poles
Motor 2
E4-05 |Tesistance | PIAse IESISANCE M AL RSy 1 N | A | A | A | A | 325H | -
- This parameter is automati- 65.000 *
Term Resis- | ¢ally set during autotuning. ’
tance
Motor 2 Sets the voltage drop due to
leak induc- | motor leakage inductance as
0,
F4-06 tance a percentage of the motor 0.0to | 18.2% No | No | No| A A | 326n )
rated voltage. 40.0 *]
Leak Induc- | This parameter is automati-
tance cally set during autotuning.
Motor 2
rated capac- | Set the rated output of the
; P motor in units of 0.01 kW. 0.00 0.40
E4-07 1Y . . " to ) No A A A A 327H -
This parameter is automati- 650.00 *1
Mtr Rated | cally set during autotuning. '
Power

* 1. The factory setting depends upon the Inverter capacity. The value for a 200-V class Inverter of 0.4 kW is given.
* 2. The setting range is 10% to 200% of the Inverter's rated output current. The values for a 200-V class Inverter of 0.4 kW is given.

* 3. If a multi-function input is set for motor 2 (H1-[J[J = 16), the factory setting will depend upon the Inverter capacity. The value for a 200-V class
Inverter of 0.4 kW is given.




Parameter Tables

€ Option Parameters: F

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

EPG Option Setup: F1

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

Name Change Control Methods
Partam- D it Setting s during i3 Flux | Register | P
N ue r:t:er I._CD escription E— sftect)t?rll opera- | vir | with | 9P| Voo egister | Page
Display 91 tion PG | Lo | o
PG constant | Sets the number of PG (pulse
generator or encoder) pulses. | 0to 6-
FI-0L pG pulses/ | Sets the number of pulses | 60000 | 1024 | No- | No-J Q1 Noj Q| 380H 1,0,
Rev per motor revolution.
Operation | Sets the PG disconnection
selection at | stopping method.
PG open 0: Ramp to stop
circuit (Deceleration stop using
(PGO) Deceleration Time 1, C1-
02.)
1: Coast to stop
F1-02 2: Fast stop (Emergency 0to3 | 1 No |No| A | No| A |38 | &
stop using the 162
deceleration time in C1-
PG Fdbk 09.)
Loss Sel 3: Continue operation (To
protect the motor or 5
machinery, do not -
normally make this
setting.)
Operation | Sets the stopping method
selection at | when an overspeed (OS)
overspeed | fault occurs.
(0S) 0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.)
1: Coast to stop 6-
F1-03 2: Fast stop (Emergency 0to3 1 No No| A [ No | A 382H 162
stop using the
PG Over- deceleration time in C1-
speed Sel 09.)
3: Continue operation (To
protect the motor or
machinery, do not
normally make this
setting.)
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T Name ' Fac. |Change Control Methods
eter LCD Description Setting |y | during VI | open | FIux | Register | Page
Number Display R Setting Otp;s;a- Vi V‘F’:g‘ Loop Vtec—
or
Operation | Sets the stopping method
selection at | when a speed deviation
deviation (DEV) fault occurs.
0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.) 6
F1-04 1: Coast to stop Oto3 3 No | No | A No A 383H 162
PG Devia- 2:Fast stgp (Emergency
tion Sel stop using the
deceleration time in C1-
09.)
3: Continue operation (DEV
is displayed and
operation continued.)
PG rotation | O:Phase A leads with
forward run command.
(Phase B leads with
reverse run command.) 6-
F1-05 PG Rota- 1 Phase B leads with Oorl 0 No | No | A No A 384H 162
tion Sel forward run command.
(Phase A leads with
reverse run command.)
PG division | Sets the division ratio for the
rate (PG PG Speed Control Card
pulse moni- | pulse output.
tor) Division ratio = (1+ n) /m
(n=0 or 1 m=1 to 32)
F1-06 F1-06=U LLJ }3“2’ 1 | No [No| A | No | A | 385H 166'3
PG Output | This parameter is only effec-
Ratio tive when a PG-B2 is used.
The possible division ratio
settings are: 1/32 < F1-06 <
1.
Integral Sets integral control during
valueduring | acceleration/deceleration to
accel/decel | either enabled or disabled.
enable/dis- | 0: Disabled (The integral
able function isn't used while 6-
F1-07 accelerating or Oorl 0 No | No | A No | No | 386H 163
decelerating; it is used at
PG Ramp constant speeds.)
PI/I Sel 1: Enabled (The integral
function is used at all
times.)




Parameter Tables

Name Change Control Methods
Pa:am— LCD D i Setting It:ac— during i3 Flux | Register | P
Display tion PG | Lo | ‘or
Overspeed
detection | (s the overspeed detection 0 6
F1-08 | level method. o | 115% | No | No| A | No | A |3s7H |
PG Over- | Frequencies above that set
spd Level for F1-08 (set as a percent-
age of the maximum output
Overspeed frequency) that continue to
detection exceed this frequency for the
F1-09 |delay time | time set in F1-09 are 00t 1 195 | No |No| A | No | A | 3881 | &
PG Over- detected as overspeed faults. 2.0 163
spd Time
Excessive
speed devia-
tion detec-
tion level Sets the speed deviation 0to 6-
F1-10 detection method. 50 10% No No | A No A 389H 163
] Any speed deviation above
PG Deviate | the F1-10 set level (st as a
Level percentage of the maximum
output frequency) that con-
; tinues for the time set in F1-
Excesswe' 11 is detected as a speed
speed devia- deviation.
tion detec- | g0 deviation is the differ-
tion delay
. ence between actual motor
F1-11 time speed and the reference com- 0.0to 0.5s No | No | A No A | 38AH 6-
mand speed. 10.0 163
PG Deviate
Time
Number of
PG gear
teeth 1
F1-12 Sets the number of teeth on 0 No | No | A | No | No | 38BH 1663
the gears if there are gears
PG# Gear between the PG and the
Teeth1 motor.
Input pulses from PG X 60 F1-13 0to
— | 1000
Number of F1-01 F1-12
PG gear A gear ratio of 1 will be used
teeth 2 if either of these parameters
Fl-13 is set to 0. 0 No |No| A | No | No | 38CH 166'3
PG# Gear
Teeth2
PG open-
circuit Used to set the PG discon-
detection nection detection time. PGO 0.0 to 6
F1-14 | time will be detected if the detec- 1 0.0 2.0s No | No | A No A | 38DH 163
tion time continues beyond '
PGO Detect | the set time.
Time
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ECommunications Option Cards: F6

Parameters for a Communications Option Card (DeviceNet) are shown in the following table.

Name Change Control Methods
Param- Lt Setting Fac- during VIT & .
. eter LCD Description Range | .°Y | opera- v |t open Veué Register | Page
umber ; Setting " Loo
Display tion PG P tor
DeviceNet | 0: Decelerates to a stop
fault opera- using C1-02 deceleration
tion selec- time/fault detection
tion 1: Coast to a stop/fault
F6-01 detection 0t03| 1 | No | A| A | A | A |3aH
) 2: Decelerates to stop using to 0 )
Comm Bus C1-09 dece'leration time/
Flt Sel fault fietectlon .
3: Continues operating/
alarm detection” !
Communi-
cations
external 0: Fault detection during
fault 1pput power ON
F6-02 | detection 1: Fault detected during Oorl 0 No A | A| A | A | 3A3H -
methqd running only (when RUN
selection commands are input)
EFO0 Detec-
tion
Communi- | 0: Decelerates to a stop
cations using C1-02 deceleration
external time/fault detection
fault input 1: Coast to a stop/fault
F6.03 operation detection 0103 ! N A A A A | 3a4m
) selection 2: Decelerates to a stop to 0 )
using C1-09 deceleration
EFO0 Fault time/fault detectign
Action 3: Continues operitmg/
alarm detection” !
Not used
F6-04 Trace Sam- | DO not set. - 0 No A A A A 3A5H -
ple Tim
Display unit
selection for
current 0: Amperes
F6-05 | monitor 1 100%/8192 Oorl 0 No A | A | A | A | 3A6H -
Current
Unit Sel
Communi-
cations 0: Torque command/torque
torque com- limit from communica-
606 mand/ tions disabled. Oor 1 0 A | 3a
F6-06 | torque limit | 1 Torque command/torque or No | No | No | No H )
selection limit from communica-
Torq Ref/ tions enabled.
Lmt sel

Note For details on Communications Option Cards, refer to the manual for each Option Card (DeviceNet Communications Card/3G3RV-PDRT?2 (Cat. No.
1539-El)).

* 1. If F6-01 or F6-03 is set to 3, the Inverter will continue operating. Be sure to install a limit switch or an emergency stop switch as a safety precaution.




Parameter Tables

€ Terminal Function Parameters: H
The following settings are made with the terminal function parameters (H parameters): Settings for external

terminal functions.

EMulti-function Digital Inputs: H1

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

Name Change Control Methods
“eer [ LoD Description setting | 0% | during Vit FIux | Register | Page
e P Range | garing | Opera | vif | with open | vec. 9 o
Display tion PG | %% | tor
Terminal S3
function ] ) )
H1.01 | selection ll\/Iultl—functlon contact input 07t80 24 No A A A A 400H _
Terminal S3
Sel
Terminal S4
function ] ) )
H1-02 | selection g/lultl-functlon contact input O7t80 14 No A A A A 401H _
Terminal S4
Sel
Terminal S5
function ) ) )
H1-03 | selection g/lultl-functlon contact input 07;0 3 (O)* No A A A A 402H _ 5
Terminal S5
Sel I
Terminal S6
function ) ) .
H1-04 | selection idultl-functlon contact input 07;0 4 (3)* No Al A A A | 403H .
Terminal S6
Sel
Terminal S7
function ] ) )
H1.05 | selection 15\/Iult1—funct10n contact input 07;0 6( 4)* No A A A A 404H _
Terminal S7
Sel

* The values in parentheses indicate initial values when initialized in 3-wire sequence.
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Multi-function Digital Input Functions

Control Methods
Set- V77 T Open
ting Function . Lgop Flux | page
T VI | with | (o0 | Vec-
PG tor tor
0 3-wire sequence (Forward/Reverse Direction) Yes | Yes | Yes | Yes | 6-12
1 Local/Remote selection (ON: Operator, OFF: Parameter setting) Yes | Yes | Yes | Yes | 6-64
2 Option/Inverter selection (ON: Option Card) Yes | Yes | Yes | Yes | 6-72
Multi-step speed reference 1
3 When H3-09 is set to 0, this function works as the master/auxiliary speed Yes | Yes | Yes | Yes | 6-9
switch.
4 Multi-step speed reference 2 Yes | Yes | Yes | Yes | 6-9
5 Multi-step speed reference 3 Yes | Yes | Yes | Yes | 6-9
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | Yes | 6-9
7 Accel/decel time 1 Yes | Yes | Yes | Yes | 6-22
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | Yes | 6-65
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | Yes | 6-65
A Acceleration/deceleration ramp hold (ON: Acceleration/deceleration Yes | Yes | Yes | Yes | 6-66
stopped, frequency on hold)
OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes -
Multi-function analog input selection (ON: Enable) Yes | Yes | Yes | Yes -
D No V/f control with PG (ON: Speed feedback control disabled,) (normal V/ No | Yes | No | No )
f control)
E Speed control integral reset (ON: Integral control disabled) No | Yes | No | Yes -
F Not used (Set when a terminal is not used) - - - - -
10 | Up command (Always set with the down command) Yes | Yes | Yes | Yes | 6-67
11 Down command (Always set with the up command) Yes | Yes | Yes | Yes | 6-67
12 | FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | Yes | 6-72
13 |RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | Yes | 6-72
14 | Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes | 7-2
Deceleration stop. (Normally open condition: Deceleration to stop in decel-
15 eration time set in C1-09 when ON.) Yes | Yes | Yes | Yes | 6-20
16 | Motor switch command (Motor 2 selection) Yes | Yes | Yes | Yes -
Deceleration stop (Normally closed condition: Deceleration to stop in
17 deceleration time set in C1-09 when OFF) Yes | Yes | Yes | Yes | 6-20
18 Timer function input (Functions are set in b4-01 and b4-02 and the timer Yes | Yes | Yes | Yes 6-
function outputs are set in HI-OO and H2-0O0O.) 118
19 | PID control disable (ON: PID control disabled) Yes | Yes | Yes | Yes 162_2
1A | Accel/Decel time 2 Yes | Yes | Yes | Yes | 6-22
B Parameters write enable (ON: All parfameters can be written-in. OFF: All Yes | Yes | Yes | Yes | 6.160
parameters other than frequency monitor are write protected.)
Te Trim control increase (ON: d4-02 frequency is added to analog frequency Yes | Yes | Yes | Yes | 6-70
reference.)
D Trim control decrease (ON: d4-02 frequency is subtracted from analog fre- Yes | Yes | Yes | Yes | 6-70
quency reference.)




Parameter Tables

Control Methods
Set- VIT | Open
ting Function M1 Coop | Flux | page
T VI | with | (o0 | Vec-
PG | tor |
1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | 6-71
20 to External fault (Desired settings possible)
oF Input mode: NO contact/NC contact, Detection mode: Normal/during oper- | Yes | Yes | Yes | Yes | 6-73
ation
PID control integral reset (reset when reset command is input or when 6-
30 stopped during PID control) Yes | Yes | Yes | Yes 122
31 PID control integral hold (ON: Hold) Yes | Yes | Yes | Yes 162-2
32 | Multi-step speed command 4 Yes | Yes | Yes | Yes -
34 | PID soft starter Yes | Yes | Yes | Yes 162_2
35 | PID input characteristics switch Yes | Yes | Yes | Yes 162-2
60 | DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | Yes | 6-16
61 External search command 1 (ON: Speed search from maximum output fre- Yes | No | Yes | No | 6-56
quency)
62 | External search command 2 (ON: Speed search from set frequency) Yes | No | Yes | No | 6-56
63 Field weakening command (ON: Field weakening control set for d6-01 and ves | Yes | No | No )
d6-02)
64 | External speed search command 3 Yes | Yes | Yes | Yes -
65 | KEB (deceleration at momentary power loss) command (NC contact) Yes | Yes | Yes | Yes - 5
66 | KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes -
67 | Communications test mode Yes | Yes | Yes | Yes | 6-92
68 | High-slip braking (HSB) Yes | Yes | No | No -
69 JOG 2 Yes | Yes | Yes | Yes -
6A Drive Enable Yes | Yes | Yes | Yes -
71 Speed/torque control switching (ON: torque control) No | No | No | Yes -
72 | Zero servo reference (ON: zero servo) No | No | No | Yes -
77 | Speed control (ASR) proportional gain switching (ON: C5-03) No | No | No | Yes -
78 | Polarity inversion reference for external torque commands No | No | No | Yes -
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B Multi-function Digital Outputs: H2

Parameters for multi-function digital outputs are shown in the following tables.

Name Change Control Methods
Parameter Num- LCD Description Setting Itzac- during VIT FIUX | Regist P
ber 5 P Range | o ?try opera- | v | with | OPEN | veo. | [CO'Ster | Fage
Display Mg fion pg | Loop | of
Terminal
M1-M2 ) )
H2-01 Select Multi-function 0to 0 No A A A A | a0BH )
output 38
Term M1-
M2 Sel
Terminal
M3-M4
function ) )
H2-02 select (con- Multi-function 0to | No A A A A 40CH )
tact) output 1 38
Term M3-
M4 Sel
Terminal
M5-M6
function ) )
H2-03 select (con- Multi-function 0 to ) No A A A A 40DH )
tact) output 2 38
Term M5-
M6 Sel
Multi-function Digital Output Functions
Control Methods
Set- V77 T Ooen
ting Function It || Flux | page
Value VI | with | oo | Vec-
PG | tor (I
0 During run (ON: run command is ON or voltage is being output) Yes | Yes | Yes | Yes -
1 Zero-speed Yes | Yes | Yes | Yes -
2 Frequency agree 1 (L4-02 used.) Yes | Yes | Yes | Yes -
. ) 114 i
3 Des1red. frequency agree 1 (ON: Output frequency = +1.4-01, L4-02 used Yes | Yes | Yes | Yes )
and during frequency agree)
i :+L4-01 > > -L4-
4 Frequency (FOUT) detection 1 (ON: +L4-01 > output frequency = -L4-01, Yes | Yes | Yes | Yes )
L4-02 used)
Frequency (FOUT) detection 2 (ON: Output frequency = +L4-01 or output
> frequency < -L4-01, L4-02 used) Yes | Yes | Yes | Yes )
Inverter operation ready
6 READY: After initialization, no faults Yes | Yes | Yes | Yes )
7 During DC bus undervoltage (UV) detection Yes | Yes | Yes | Yes -
8 During baseblock (ON: during baseblock) Yes | Yes | Yes | Yes -
9 Frequency reference selection (ON: Frequency reference from Operator) Yes | Yes | Yes | Yes -
A Run command selection status (ON: Run command from Operator) Yes | Yes | Yes | Yes -
B Ovenorque/updertorque detection 1 NO (NO contact: Overtorque/under- Yes | Yes | Yes | Yes | 6-46
torque detection at ON)
C Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes | Yes | 6-60
Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | Yes | 6-62




Parameter Tables

Control Methods

Set-

. . 5
ting Function Vit | O%ep" Flux | page
Value VIf | with Veo. | Vec
PG | or |
E Fault (ON: Digital Operator communications error or fault other than CPF00 ves | Yes | Yes | Yes )

and CPFO1 has occurred.) (See Table 7.1 for faults.)

F Not used. (Set when the terminals are not used.) - - - - -

10 | Alarm (ON: Alarm displayed) (See Table 7.2 for alarms.) Yes | Yes | Yes | Yes -
11 Fault reset command active Yes | Yes | Yes | Yes -
12 | Timer function output Yes | Yes | Yes | Yes 161-8
13 Frequency agree 2 (L4-04 used) Yes | Yes | Yes | Yes -

Desired frequency agree 2 (ON: Output frequency = L4-03, L4-04 used, and

14 . Yes | Yes | Yes | Yes -

during frequency agree)
15 Frequency detection 3 (ON: Output frequency <L4-03, L4-04 used) Yes | Yes | Yes | Yes -
16 | Frequency detection 4 (ON: Output frequency 2L.4-03, L4-04 used) Yes | Yes | Yes | Yes -
17 Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at ves | Yes | Yes | Yes | 6-46

OFF)
18 Overtorque/undertorque detection 2 NO (NO Contact: Torque detection at Yes | Yes | Yes | Yes | 6-46

ON)
19 Overtorque/undertorque detection 2 NC (NC Contact: Torque detection at Yes | Yes | Yes | Yes | 6-46

OFF)
1A | During reverse run (ON: During reverse run) Yes | Yes | Yes | Yes -
1B | During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes | Yes - 5
1C | Motor selection (Motor 2 selected) Yes | Yes | Yes | Yes | - I
1D | During regenerative operation (ON: During regenerative operation) No | No | No | Yes -
1E |Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | 6-60

: : _ . 0o

IF Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the Yes | Yes | Yes | Yes | 6-49

detection level)

20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) | Yes | Yes | Yes | Yes -

30 | During torque limit (current limit) (ON: During torque limit) No | No | Yes | Yes -

31 Speed limit active (ON: speed limit active) No | No | No | Yes -

During speed limit circuit operation (for torque control)
Not applicable when operation is stopped.

32 | When torque control is selected, the external torque command is the limit No | No | No | Yes -
(internal torque reference < external torque command).
Output when the motor is rotating at the speed limit value.

33 | Zero servo completion (ON: zero servo completion) No | No | No | Yes -

During run 2 (ON: Frequency output, OFF: Base block, DC injection brak-

37 | - h
ing, initial excitation, operation stop)

Yes | Yes | Yes | Yes -

38 Drive Enable active Yes | Yes | Yes | Yes -
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HAnalog Inputs: H3

Parameters for analog inputs are shown in the following table.

I Name seting | Foc %p:ﬁir:]%e Cor\’n/t/rfol Methods _
b ux i
N frt:t:er Il_CD Description Range Ste(:‘trl)r/'n o | overa | vir | with (Bpen o Register | Page
Display tion pG | LOOP | ‘or
Signal
select termi- | 0: Voltage limit enabled
nal Al (Below 0 Vis 0 V)
H3-01 (voltage) 1: Voltage limit disabled Oorl 0 No AF AT | AT A 410H -
The setting value 1 can be
Term Al set for (-E) models.
Lvl Sel
Gain (termi- | Gets the frequency when 10
H3-02 nal Al) V is input, as a percentage of | 0.0 to | 100.0 Yes A A A A 411H | 629
Terminal the maximum output fre- 1000.0| %
Al Gain quency.
Bias (termi-
nal A1) Sets the frequency when 0 V' | -100.0
H3-03 - is input, as a percentage of to 0.0% | Yes A A A A 412H | 6-29
Terminal the maximum frequency. +100.0
Al Bias
Multi-func- | 0: Limit negative frequency
tion analog settings for gain and bias
input termi- settings to 0.
nal A2 sig- 1: Do not limit negative
nal level frequency settings for
H3-08 selection galn and bias settings to 0 0102 ’ No A A A A 4171 | 629
(i.e., allow reverse
operation).
Term A2 2: 4 to 20 mA (9-bit input).
Signal A switch for current or volt-
age input is located on the
terminal circuit board.
Multi-func-
tion analog
input termi-
nal A2 func- | Select multi-function analog 0to
H3-09 | tion input function for terminal IF 0 No A | A ]| A | A | 418H |6-29
selection A2. Refer to the next table.
Terminal
A2 Sel
Gain (termi- | Sets the input gain (level)
nal A2) when terminal 14 is 10 V (20
mA). 0.0to | 100.0
H3-10 Terminal | Set according to the 100% | 1000.0 | % Yes | A LA A A 4I9H 629
A2 Gain value for the function set for
H3-09.
Bias (termi- | Sets the input gain (level)
nal A2) X}:)n terminal 14is 0 V (4 -100.0
H3-11 ' . to 0.0% | Yes A A A A | 41AH | 6-29
Terminal Set according to the 100% +100.0
A2 Bias value for the function set for
H3-09.




Parameter Tables

Name Change Control Methods
Pae:::n— LCD Description Sefting 't::rc_ during Vit Flux | Register | Page
N 2 Range Yo | opera- | v | with |OPEN | vge. | 0 9
umber Displ Setting . Loop
play tion PG tor

Analog Sets primary delay filter time

input filter | constant in seconds for the

time con- : ;

two analog input terminal 0.00to | 0.03

H3-12 | gtant (Al and A2). 2.00 s No A A A A 41BH | 6-29

Filter Avg Effective for noise control

Time ete.

Terminal 0: Use terminal A1l analog

Al/A2 input as main speed

switching frequency reference.
H3-13 I:Use terminal A2 analog |} | No | A | A|A/|A/|4cH]| -

input as main speed
TA1/A2 frequency reference.
Select Effective when H3-09 is set
to 2.
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H3-09 Settings

Control Methods
Set- VIF | Open
ting Function Contents (100%) . Loop | [UX | Page
V/f | with Vec-
Value Vec- | 7
PG | tor
0 Add to terminal A1l Maximum output frequency Yes | Yes | Yes | Yes | 6-30
1 Frequency gain Frequency reference (voltage) com- Yes | Yes | Yes | Yes | 6-30
mand value
Auxiliary frequency reference 1 .
2 Maximum output frequency Yes | Yes | Yes | Yes | 6-30
(2nd step analog)
4 Voltage bias Motor rated voltage (E1-05) Yes | Yes | No | No -
Accel/decel change (reduction Set acceleration and deceleration times
> | coefficient) (C1-01 to C1-08) Yes | Yes | Yes | Yes | 6-23
6 DC injection braking current Inverter rated output current Yes | Yes | Yes | No | 6-17
. Motor rated torque for vector control
7 gzzfcorque/undertorque detection Inverter rated output current for V/f Yes | Yes | Yes | Yes | 6-48
control
8 Stall prevention level during run | Inverter rated output current Yes | Yes | No | No | 6-45
9 irj;lluency reference lower limit Maximum output frequency Yes | Yes | Yes | Yes | 6-35
A Jump frequency Maximum output frequency Yes | Yes | Yes | Yes | 6-32
B PID feedback Maximum output frequency Yes | Yes | Yes | Yes 162_2
. 6-
C PID target value Maximum output frequency Yes | Yes | Yes | Yes 122
E Motor temperature input 10V =100% Yes | Yes | Yes | Yes | 6-53
10 | Positive torque limit Motor's rated torque No | No | Yes | Yes | 6-42
11 Negative torque limit Motor's rated torque No | No | Yes | Yes | 6-42
12 | Regenerative torque limit Motor's rated torque No | No | Yes | Yes | 6-42
13 Torque.re'ference/torque limit for Motor's rated torque No | No | No | Yes -
speed limit
14 | Torque compensation Motor's rated torque No | No | No | Yes -
15 | Positive/negative torque limit Motor's rated torque No | No | Yes | Yes | 6-42
IF | Analog input not used. - Yes | Yes | Yes | Yes
13, 14,
166 1F Not used - - - - - -
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EMulti-function Analog Outputs: H4

Parameters for multi-function analog outputs are shown in the following table.

Param- Name Change Control Methods
g Setting | Factory during Regis-
Nl?rfger I.‘CD Description Range | Setting | Opera- | v/t Vy,i; (Bpen \F/:;:i ter Page
Display tion pg | LOOP | or
Monit‘or Sets the number of the moni-
zelecgonl tor item to be output (Ul-
ermina :
(1) from terminal FM. 1 to
H4-01 | FM) 4.10.11,12,13,14.25.28, | 40 2 No | A|A| A | A |4DH|6-74
Terminal 34, 35, 39, 40 cannot be set.
FM Sel 29 to 31 are not used.
Gain (termi- | Sets the multi-function ana-
nal FM) log output 1 voltage level
gain.
Sets whether the monitor 0.0 to 0 4-8
H4-02 Terminal | item output will be output in | 1000.0 100% 1 Yes | Q | Q| Q | Q [4IEH | /)
FM Gain multiples of 10 V.
The maximum output from
the terminal is 10 V.
Bias (termi- | Sets the multi-function ana-
nal FM) log output 1 voltage level
g:izatzlout ut characteristic up/ -1100
H4-03 P PP to | 00% | Yes | A | A | A | A |41FH | 4-8
Terminal down parallel movement as a 110.0
FM Bias percentage of 10 V.
The maximum output from
the terminal is 10 V.
: 5
Momt.or Sets the number of the moni- .
zelecgonl tor item to be output (Ul-
ermina :
[I0) from terminal AM. 1 to 4-8
Ha-04 1 AM) 4,10 to 14, 28, 34, 39, 40 40 3 No | A A A A 4R0H Y (o)
Terminal cannot be set. 17, 23, 25, 29,
AM Sel 30, 31, 35 are not used.
Gain (termi- | Set the voltage level gain for
nal AM) multi-function analog out-
put 2.
Set the number of multiples | 0.0 to 0 4-8
H4-05 Terminal | Of 10V to be output as the | 1000.0 0% Yes 1 Q1 Q)| Q1 Q pAH g,
AM Gain 100% output for the monitor
items. The maximum output
from the terminal is 10 V.
Bias (termi- | Sets the multi-function ana-
nal AM) log output 2 voltage level
g outp g
ks)lats. tput characteristic up/ -110.0
H4-06 e | o | 00% | Yes | A | A | A | A |422H|674
Terminal down parallel movement as a 110.0
AM Bias percentage of 10 V.
The maximum output from
the terminal is 10 V.
Analog out- | Sets the signal output level
put I'signal | for multi-function output 1
level selec- (terminal FM)
H4-07 | tion 0:0 to +10 V output 0to2 0 No Al A A A | 423H | 6-74
AO Level 1: 0 to 10 V output
Selectl (2:4t0 20 mA)”
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Name Change Control Methods
Paeg:n— LCD Description Setting | Factory | during VIE Flux | Regis- Page
Number ; p Range | Setting | Opera- | vi | with | OP®" | Vec- ter 9
Display tion pG | LooP | or
Analog Out- | Sets the signal output level
put 2 signal | for multi-function output 2
level selec- (terminal AM)
H4-08 | tion 0:0 to +10 V output 0to2 0 No A | A A A | 424H | 6-74
AO Level 1:0to ilOVmitput
Select2 (2. 41020 mA)
* The shunt connector CN15 must be set. For details, refer to page 2-30.
BRS-422A/485 Communications: H5
Parameters for RS-422A/485 communications are shown in the following table.
Name Change Control Methods
Paeg:n— LCD Description Setting 't::rc_ during Vit Flux | Register | Page
Number ; P Range Setti)rq Opera- | vt | with [9P®"| vec- g 9
Display 91 tion pg | Loop |
Slave
address '
H5-01 Set the Inverter's slave 010201 g | No | A | A | A| A | 425H |678
Serial address. *
Comm Adr
Communi- | Set the baud rate for 6CN
cationspeed | RS-422A/485 communica-
selection tions.
0:1200 bps
H5-02 12400 bps Oto4 3 No A A A A 426H | 6-78
Serial Baud | 2.4800 bps
Rate 3:9600 bps
4:19200 bps
Canmuni'- Set the parity for 6CN RS-
cationparity | 477 A/485 communications.
H5-03 | selection 0: No parity 0to2| 0 No | A | A | A | A | 427|678
Serial Com | !:Even parity
Sel 2:0dd parity
Stopping Set the stopping method for
method RS-422A/485 communica-
after com- | tions error.
munication | 0:Deceleration to stop
error using deceleration time in
H5-04 C1-02 0to3 3 No A | A | A | A | 428H |6-78
1: Coast to stop
Serial Fault | 2: Emergency stop using
Sel deceleration time in C1-
09
3: Continue operation
Communi- Set whether or not a commu-
Zatlon.error nications timeout is to be
etection detected as a communica-
H5-05 | gelection tions error (CE). Oorl 1 No A | A | A | A | 49H |6-78
Serial Flt 0: Do not detect.
Dtct 1: Detect




Parameter Tables

Name Change Control Methods
Pae:::n— LCD Description ey 't::r(;_ cluilig Vit Flux | Register | Page
Number ; Range Setting Opera- | vt | with | 9P| vec-
Display tion pG | LOoP | or
Send wait | Set the time from the
time .
H5-06 Inverter receiving datato -\ g ool 5o | No | A | A | A | A | 424H | 678
Transmit when the Inverter starts to
WaitTIM | send.
RTS con- Select to enable or disable
trol ON/ RTS control.
ms-07 | OFF O:ODII\?;‘bled (RTSisalways | o | No | A | A | A | A | 428BH |678
RTS Con- 1: Enabled (RTS turns ON
trol Sel only when sending)

* Set H5-01 to 0 to disable Inverter responses to RS-422A/485 communications.

HPulse Train 1/0: H6

Parameters for pulse I/O are shown in the following table.

N Name Fac. | Change Control Methods
Al Setting during VIE Flux f
N uertr?brer I._CD Description e s:% o | overa- | v | win Open | |1 Register | Page
Display tion PG | Lo | or
Pulse train
input func- 6-6
tion selec- 0: Frequency reference 6.33
H6-01 | tjon 1: PID feedback value 0to2 0 No A A A A | 42CH 6-
2: PID target value
Pulse Input 121
Sel 5
Pulse train I
input scal- | Set the number of pulsesin | 1000 1440 626
H6-02 | 118 hertz, taking the reference to |  to Hs Yes | A | A A A | 42DH 6-3 3
Pulse In be 100%. 32000
Scaling
Pulse train
input gain | Set the input gain level as a 0.0to | 100.0
H6-03 percent when the pulse train | o) Yes A | A A A | 42EH | 6-33
Pulse Input | set in H6-02 is input. 100001 %
Gain

Pulse train

input bias | get the input bias when the -100.0

H6-04 o to 0.0% | Yes A | A A A | 42FH | 6-33
Pulse Input pulse train is 0. 100.0
Bias
Pulse train
ipput filter | et the pulse train input pri- | 0.00 0.10
H6-05 | ime mary delay filter time con- to 's Yes | A | A A A | 430H | 6-33
Pulse In Fil- | stant in seconds. 2.00
ter
Pulse train | Select the pulse train moni-
monitor tor output items (value of the | 1,2,5,
H6-06 selection 00 part of U1-010). ‘ 20, ) Yes A A A A 4310 | 676
—| There are two types of moni- | 24,
Pulse Moni | tor jtems: Speed-related 31,36
Sel items and PID-related items.
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Name Change Control Methods
Pa;am— C D i Setting It:ac— during i3 FIux | Regist p
N eter LCD escription Range oY | Opera- vt | with | OPen | Ve egister | Page
umber ; Setting : Loo
Display tion PG P | or
Pulse train | Set the number of pulses out-
monitor put when speed is 100% in
scaling hertz.
Set H6-06 to 2, and H6-07to | 0 to 1440
H6-07 _ | 0, to make the pulse train 32000 | Hz Yes Al A A A | 432H | 676
Pulse Moni | monitor output synchro-
Scale nously to the output fre-
quency.
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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, frequency detection, torque limits, and hard-
ware protection.

EMotor Overload: L1

Parameters for motor overloads are shown in the following table.

Name Fac. | Change Control Methods
Setting "~ | during i3 =] )
tol UX | Register | Page
Range | gepino | Opera- | vk | with | 9PN | vee- | 0 o
tion PG | MO | or

Param-

eter LCD Description
Number Display

Sets whether the motor over-

Motor pro- |load function is enabled or

tection disabled at electric thermal

selection overload relay.

0: Disabled

1: General-purpose motor
protection

2: Inverter motor protection

3: Vector motor protection

In some applications when 4-8
the Inverter power supply is Oto3 ! No Q Q Q Q | 480H 6-49
turned off, the thermal value
MOL Fault | ig reset, so even if this
Select parameter is set to 1, 5
protection may not be -
effective.

When several motors are
connected to one Inverter,
set to 0 and ensure that each
motor is installed with a pro-
tection device.

L1-01

Motor pro- | Sets the electric thermal
tection time | detection time in seconds.
constant Usually setting is not neces-
sary.

The factory setting is 150% 0.1to | 8.0
L1-02 overload for one minute. ) No A A A A 481H | 6-49
MOL Time | When the motor's overload 20.0 min
Const resistance is known, also set
the overload resistance pro-
tection time for when the
motor is hot started.

* For (-E) models only. Otherwise always 80.0%.
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A Name . Fac. |Change Control Methods
eter LCD Description Sthrt]'gg tory g:g?ag_ VI | open | FIUX | Register | Page
Number Display Setting | “ion Vit V;'g‘ Loop Vtec-
or
Alarm oper- | Set H3-09 to E and select the
ation selec- | operation when the input
tion during | motor temperature (ther-
motor over- | mistor) input exceeds the
heating alarm detection level
(1.17 V).
L1-03 0: Decelerate to stop Oto3 3 No A A A A 482H | 6-52
1: Coast to stop
Mtr OH 2: Emergency stop using the
Alarm Sel deceleration time in C1-
09.
3: Continue operation (H3
on the Operator flashes).
Motor over- | Set H3-09 to E and select the
heating operation when the motor
operation temperature (thermistor)
selection input exceeds the operation
L1-04 detectionlevel @34 V). 1 g5 | 1 | No | A | A | A | A | 483H |652
0: Decelerate to stop
Mtr OH 1: Coast to stop
Fault Sel 2: Emergency stop using the
deceleration time in C1-
09.
Motor tem-
perature
input filter | Set H3-09 to E and set the
L1-05 time con- primary delay time constant | 0.00 to 020s | No A A A A 4341 | 6-52
stant for motor temperature (ther- | 10.00
mistor) inputs in seconds.
Mtr Temp
Filter

*  With American models, the setting range when the motor is cold started is 0.1 to 20.0 min and the initial value is 8.0 min.

EPower Loss Ridethrough: L2

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

Name Change Control Methods

. Fac- -
2l tory aluilig Vit 0 Flux | Register | Page
Range | getfing Ogefa- VI | with ng; Vec-
fel) PG tor

Param-

eter LCD Description
Number Display

Momentary | 0: Disabled (main circuit
power loss undervoltage (UV)
detection detection)

1: Enabled (Restarted when
the power returns within
the time for L2-02. When
L2-02 is exceeded, main

L2-01 circuit undervoltage 0to2 0 No A A A A 485H | 6-54

PwrL Selec- detection.)

tion 2: Enabled while CPU is

operating. (Restarts when

power returns during
control operations. Does
not detect main circuit
undervoltage.)
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Name Change Control Methods
Pae:::n— LCD Description ey 't::r‘;_ cluilig Vit Flux | Register | Page
Number ; Range Setting Opera- | vt | with (Bpen Vec-
Display tion pGg | LOoP | o
Momentary
power loss Ridethrough time, when
Lo-02 r'1dethru Momentary Power Loss 0Oto | 0.1s No Al a A | A | 4360 | 654
time Selection (L2-01) is setto 1, | 25.5 | *I
PwrL Ride- | in units of seconds.
thru t
Min. base- | Sets the Inverter's minimum
block time | baseblock time in units of
one second, when the
Inverter is restarted after
power loss ridethrough.
Sets the time to approxi-
12-03 mately 0.7 t}mes the motor 0.1to| 0.1s No A A A A 487H 6-54
secondary circuit time con- 5.0 *1 6-55
PwrL Base- stant.
block t When an overcurrent or
overvoltage occurs when
starting a speed search or DC
injection braking, increase
the set values.
Voltage Sets the time required to
recovery return the Inverter output
time voltage to normal voltage at
the completion of a speed
L2-04 search, in units of one sec- 0'50 (;O 0*31 s No A A A A 488H 2_22
PwiL V/F | ond. " - ' 5
Ramp t Sets the time required to
recover from 0 V to the max-
imum voltage.
Undervolt- | Sets the main circuit under-
age detec- | voltage (UV) detection level
tion level (main circuit DC voltage) in
V units.
Usually setting is not neces- 150 to 190 V
L2-05 sary 210 ) No A | A | A | A | 489H |6-54
. . -
PUV Det Insert an AC reactor in the
Level Inverter input side to lower
the main circuit undervolt-
age detection level.
KEB decel- | Sets in seconds the time
eration time | required to decelerate from
1206 th.e speed where the deceler- | 0.0 to 0.0s No Al Al al Al asan i
KEB Fre- ation at momentary power 200.0
quency loss command (KEB) is
input to zero speed.
Momentary
recovery Set in seconds the time to
time
12-07 accelerate to the set speed 00to| Os No A A A A | 48BH )
uv after recovery from a 25.5 *3
RETURN momentary power loss.
TIME
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A Name . Fac. |Change Control Methods
eter LCD Description Setting |y gunng VI | open | FIUX | Register | Page
Number | py; splay Range Setting {i)gr:a_ V/f | with Loop Vec-
PG tor
Frequency | Sets as a percent the about to
reduction reduce the output frequency
gain at KEB | at the beginning of decelera-
start tion at momentary power 0to
L2-08 loss (KEB), P 300 | 100 | No | A | A | A | A |48CH| -
KEB Reduction = slip frequency
Frequency before KEB operation x L2-
08 x 2
* 1. The factory setting depends upon the Inverter capacity. The value for a 200-V class Inverter of 0.4 kW is given.
* 2. These are values for a 200-V class Inverter. Value for a 400-V class Inverter is double.
* 3. If the setting is 0, the axis will accelerate to the specified speed over the specified acceleration time (C1-01 to C1-08).
EStall Prevention: L3
Parameters for the stall prevention function are shown in the following table.
T Name ' Fac. | Change Control Methods
eter LCD Description SRettlng tory gurlng Vit Open Flux | Register | Page
Number | pigplay ange | setting tp;:)arr]a- | it ) PO | e
PG tor
Stall pre- 0: Disabled (Acceleration as
vention set. With a heavy load,
selection the motor may stall.)
during accel | 1: Enabled (Acceleration
stopped when L3-02 level
is exceeded. Acceleration
starts again when the
L3-01 current is returned.) 0to?2 1 No A A A | No | 48FH | 6-25
2: Intelligent acceleration
StallP Accel mode (Using the L3-02
Sel level as a basis,
acceleration is
automatically adjusted.
Set acceleration time is
disregarded.)
Stall pre- Effective when L3-01 is set
vention to 1l or2.
level during | Set as a percentage of
L3-02 accel Inverter rate.d cgrrent. 0to 150* No A A A | No | a90m | 6-25
Usually setting is not neces- | 200
StallP Accel | sary. The factory setting
Lvl reduces the set values when
the motor stalls.
Stall pre- Sets the lower limit for stall
vention prevention during accelera-
limit during | tion, as a percentage of the
accel Inverter rated current, when 0to
L3-03 ... 50% No A A A | No | 491H | 6-25
operation is in the frequency | 100
StallP CHP | range above E1-06.
Lvl Usually setting is not neces-
sary.




Parameter Tables

Name Change Control Methods
Pa:am— D i Setting Fac- during i3 EMR :
e csorpton | B2 | g | S [ | [cpon g | Feseer | o
Display 91 tion pg | Loop | or
Stall pre- 0: Disabled (Deceleration as
vention set. If deceleration time is
selection too short, a main circuit
during decel overvoltage may result.)
1: 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 4-8
L3-04 is automatically adjusted Oto3 ! No Q Q Q Q 4924 6-27
StallP Decel so that in Inverter can
Sel decelerate in the shortest
possible time. Set
deceleration time is
disregarded.)
3: Enabled (with Braking
Resistor Unit)
When a braking option
(Braking Resistor, Braking
Resistor Unit, Braking Unit)
is used, always set to 0 or 3.
Stall pre- 0: Disabled (Runs as set.
vention With a heavy load, the
selection motor may stall.) 5
during run- | 1:Deceleration time 1 (the
ning deceleration time for the I
L3-05 stall prevention function | 0to 2 1 No A | A | No | No | 493H | 6-44
is C1-02.)
StallP Run | 2: Deceleration time 2 (the
Sel deceleration time for the
stall prevention function
is C1-04.)
Stall pre- Effective when L3-05 is 1 or
vention 2.
level during | Set as a percentage of the
running Inverter rated current. 30 to
L3-06 Usually setting is not neces- 200 150% No A A | No | No | 494H | 6-44
sary.
StallP Run | The factory setting reduces
Level the set values when the
motor stalls.

* The initial value when C6-01 is set to 0 is given. If C6-01 is set to 1, the initial value will be 120%.
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HReference Detection: L4

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

Param Name Fac. | Change Control Methods
- - Seti " | duri REElE
. eter LCD Description Rin'gg tory O::%I?s- i V}I/I{L Open \F/Lué 295 | Page
umber ; Setting ; Loo
Display tion PG Pl tor
Speed Effective when “Desired fre-
agreement | quency (ref/setting) agree 1,”
detection “Frequency detection 1,” or | 0.0 to
L4-01 level Frequency d'etectlop 27 is 4000 | 00zl No A A A A | 4991 i
set for a multi-function out- *]
Spd Agree |Put- ) "2
Level Frequencies to be detected
are set in Hz units.
Speed Effective when “Frequency
agreement | (speed) agree 1,” “Desired
detection frequency (speed) agree 1,”
L4-02 width or Fr(?,(l}lency (FOUT) 'detec- 0.0 to 20Hz| No A A A A |40am | -
tion 1,” is set for a multi- 20.0
Spd Agree function output. ‘
Width Sets the frequency detection
width in Hz units.
Speed Effective when “Desired fre-
agreement | quency (speed) agree 2,”
detection “Desired frequency (speed)
level (+/-) [agree 1” “Frequency (FOUT) -400.0
L4-03 detection 3,” or “Frequency +4E)00 0 0.0Hz| No A A A A | 49BH -
(FOUT) detection 4” is set 1
Spd Agree | for a multi-function output.
Lyl+- Frequency detection width is
set in Hz units.
Speed Effective when “Frequency
agreement | (speed) agree 2,” “Desired
detection frequency (speed) agree 1,”
M + _ ‘e : "
L4-04 width (+/-) |or Frequency detecpon 4"is | 0.0 to 20Hz| No A A A A | 4ocH i
set for a multi-function out- 20.0
Spd Agree |Put- ' o
Width+- Frequency detection width is
set in Hz units.
Operation 0: Stop (Operation follows
when fre- the frequency reference.)
quency ref- | 1:Continue speed operation
erence is according to setting of L4-
0,
1405 | 1% 06. (At 80% of speed Oorl| 0 | No | A | A| A | A |49DH]6-60
before the frequency refer-
ence was lost)
Ref Loss Frequency reference is lost:
Sel Frequency reference dropped
over 90% in 400 ms.
Frequency
reference Enables operation selection
for loss of | when frequency reference is | 0.0 to
L4-06 | frequency |lost and operation at the fol- | 100.0 | 80.0 No | A* | A" | A" A |4C2H | -
reference lowing speed: %
(Speed prior to loss) x L4-06
Fref at Floss

* 1. If the CT/VT selection (C6-01) is set to 0, the upper limit of the setting range will be 150.0.
* 2. The setting range when initialized for European models is 0.0 to 120.0.
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HFault Restart: L5

Parameters for restarting faults are shown in the following table.

Name Change Control Methods
Param- Ao Settin Fac- durin
eter LCD Description Rangg tory Operg- Vit open | FIUX | Register | Page
Number : Setting . VIif | with Loo Vec-

Display tion PG Pl tor

Number of | Sets the number of auto
auto restart | restart attempts.

L5-01 attempts Automatically restarts aftera | 0 to 0 No Al a A A | a0r1 | 661
fault and conducts a speed 10
Num of search from the run fre-
Restarts quency.

Auto restart | Sets whether a fault contact

operation output is activated during

selection fault restart.

L5-02 0: Not output (Fault contact | 0 or 1 0 No A A A A | 49FH | 6-61
is not activated.)

1: Output (Fault contact is
activated.)

Restart Sel
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ETorque Detection: L6

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

Name Change Control Methods
R Setting i during VIt i
ioti ux i
eter LCD Description P tory Opera- | v | with | OPEN | Voo Register | Page
Number ; Setting . Loo
Display tion PG P tor

0: Overtorque/undertorque
detection disabled.

1: Overtorque detection
only with speed agree-
ment; operation continues
after overtorque
(warning).

2: Overtorque detected
continuously during

Torque operation; operation
detection continues after
selection 1 overtorque (warning).

3: Overtorque detection
only with speed agree-
ment; output stopped
upon detection (protected
operation).

4: Overtorque detected
continuously during
operation; output stopped
upon detection (protected
operation).

5: Undertorque detection
only with speed agree-
ment; operation continues
after overtorque
(warning).

6: Undertorque detected
continuously during
operation; operation
continues after
overtorque (warning).

: Undertorque detection
only with speed agree-
ment; output stopped
upon detection (protected
operation).

: Undertorque detected
continuously during
operation; output stopped
upon detection (protected
operation).

Le6-01 0to8 0 No A A A A | 4AlH | 6-46

Torq Det 1
Sel 7

eg)

Torque

: Open loop vector control:
detection

Motor rated torque is set as

L6-02 |level 1 100%. (3)(;8 150% | No | A | A | A | A | 4A2H | 646
Torq Det 1 V/f control: Inverter rated

Lvl current is set as 100%.

Torque

detection S
ets the overtorque/under-
d 0.0 to

L6-03 | time 1 torque detection time in 1- | "1 "1 0.1s | No [ A | A | A | A | 4A3H | 6-46
Torq Det 1 second units. '

Time
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Name Change Control Methods
Pae:::n— LCD Description Sl 't::r(;_ during Vit Flux | Register | Page
Number ; Range | setting | OPS™@ | VI | with (Bpen Vec-

Display tion pG | LOOP | or

Torque

detection
L6-04 | selection 2 0to8 | 0 No | A | A | A | A | 4A4H |6-46

Torq Det 2

Sel

Torque Output of torque detection 1

detection is enabled by setting B or 17
Lé.05 |level 2 for H2-000O and output of 0 to
torque detection 2 is enabled | 300
Torq Det 2 by setting 18 or 19 for H2-
Lvl oo.

Torque
detection

150% | No A A A A | 4ASH | 6-46

L6-06 |time 2 0.0t0 0.1s No A A A A | 4A6H | 6-46

10.0
Torq Det 2
Time
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ETorque Limits: L7

Parameters for torque limits are shown in the following table.

Param-
eter
Num-
ber

Name

LCD
Display

Description

Set-
ting
Range

Fac-
tory
Setting

Change
during
Opera-
tion

Control Methods

\i

VIf
with
PG

Open
Loop

Flux
Vec-
tor

Regis-
ter

Page

L7-01

Forward
drive
torque
limit

Torq
Limit
Fwd

L7-02

Reverse
drive
torque
limit

Torq
Limit
Rev

L7-03

Forward
regenera-
tive
torque
limit

Torq Lmt
Fwd Rgn

L7-04

Reverse
regenera-
tive
torque
limit

Torq Lmt
Rev Rgn

L7-06

Torque
limit
integral
time con-
stant

Torq
Limit
Time

Sets the torque limit value as a per-
centage of the motor rated torque.
Four individual regions can be set.

Output torque
Positive torque

Negative torque

0to
300

200%

4ATH

6-42

0 to
300

200%

4A8H

6-42

0to
300

200%

4A%H

6-42

0to
300

200%

4AA

6-42

5 to
10000

200

4AC
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Param-| Name Change Control Methods
eter LCD D e Set- | Fac- |y ing VIt Flux | Regis-
Num- escription ting oy | 5oera- vit | with | 9P | Voo | ter Page
ber | Display Range | Setting | "o pG | Loo%P | o
Torque Selects the control method for the
limit torque limit during acceleration/
integral | deceleration.
control 0: Proportional control (Integral
method control used at constant speeds.)
1: Integral control
Normally this setting does not need
to be changed. In applications
L7-07 where a torque limit is applied dur-\ o 1o 1 N INg | No | A | No [4coH| -
ing acceleration/deceleration, use
integral control (i.e., setto 1) to
Torque give priority to torque control. If
Limit Sel | the torque limit is applied, how-
ever, the acceleration/deceleration
time may increase or the motor's
speed may not conform to the
speed reference.
BHardware Protection: L8
Parameters for hardware protection functions are shown in the following table.
Name Change Control Methods
Partam- D ioti Setting Fac- during VIT Flux .
Nuer:t:er I._CD escription Range S:tri)r/] opera- | vir | with Open | v Register | Page
Display 9| tion G | Loop | o
Protect 5
.selectlon for | 0. Disabled (no overheating s
internal DB protection)
L8-01 | resistor 1 Enabled (overheating Oorl 0 No A | A | A | A | 4ADH | 6-62
DB Resis- protection)
tor Prot
Overheat Sets the detection tempera-
pre-alarm | ture for the Inverter overheat
level detection pre-alarm in °C. 50 to 95
L8-02 The pre-alarm detects when | 130 | °C™! No Al AL A A | 4AEH | 6-63
OH Pre- the cooling fin temperature
Alarm LVl | reaches the set value.
Operation | Sets the operation for when
selection the Inverter overheat pre-
after over- |alarm goes ON.
heat pre- 0: Decelerate to stop in
alarm deceleration time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time | 0 to 3 3 No A A A A | 4AFH | 6-63
C1-09.
OH Pre- 3: Continue operation
Alarm Sel (Monitor display only.)
A fault will be given in set-
ting 0 to 2 and a minor fault
will be given in setting 3.

* 1. The factory setting varies with the Inverter capacity.
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Name Change Control Methods
Param- " Setting Fac- during VIT & .
. eteg I._CD Description Range St(ztr'y opera | v | el Open Veuc)f Register | Page
Umber| - Display SUNg | ion pG | LooP | o
Input open- | 0: Disabled
phase pro- 1: Enabled (Detects if input
tection current open-phase,
L8-05 |selection power supply voltage Oorl 1 No A A A A | 4BIH -
imbalance or main circuit
Ph Loss In electrostatic capacitor
Sel deterioration occurs.)
Output 0: Disabled
open-phase | 1:Enabled (Output open-
protection phase detected at less
selection than 5% of Inverter rated
current.)
2: Enabled (2 or 3 open-
phase detection at less
V)
L8-07 than 5% of Inverter rated 0102 | No A A A A | aB3n )
current)
Ph Loss Out | When applied motor capac-
Sel ity is small for Inverter
capacity, output open-phase
may be detected inadvert-
ently or open-phase may not
be detected. In this case, set
to 0.
Ground pro-
tection '
Lg-09 | selection | 0:Disabled Oorl| 1 | No | A|A| A | A |4BSH| -
1:Enabled
Ground
Fault Sel
Cooling fan | Set the ON/OFF control for
control the cooling fan.
L8-10 selection 0: gﬂ only when Inverter is Oor1 0 No A A A A | aBen )
Fan On/Off | 1: ON whenever power is
Sel ON
Cooling fan
control Set the time in seconds to
) delay time delay turning OFF the cool- 0 to i
L8-11 ing fan after the cooling fan 300 60's No A A A A | 4BTH
FanDelay | OFF command is received.
Time
Ambient
temperature | Set the ambient temperature. 45 to
L8-12 : No need to change the set- 60 45°C | No A A A A | 4B8H -
Ambient | ings for normal usage.
Temp
OL2 charac-
terlistifzs 0: OL2 characteristics at
selection at low speeds disabled.
L8-15 T 1ow speeds 1: OL2 characteristics at Oorl ! No Al AL A A 4BBH )
OL2 Sel @ low speeds enabled.
L-Spd
Soft CLA
selection D s
L8-18 0: Disable (gain =0) Oorl | 1 No | A | A| A | A |4BFH | -
Soft CLA 1: Enable
Sel
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€ N: Special Adjustments
The following settings are made with the special adjustments parameters (N parameters): Hunting prevention

and speed feedback detection control.

EHunting Prevention Function: N1

Parameters for hunting prevention are shown in the following table.

Name e Change Control Methods
Setting "~ | during i3 ENR .
tor: Register | Page
Range | oo | Opera- | v | with |OPN | vec- | 0 9
tion PG |0 | or

Param-

eter LCD Description
Number Display

Hunting- 0: Hunting-prevention
prevention function disabled
function 1: Hunting-prevention
selection function enabled

The hunting-prevention
function suppresses hunt-
ing when the motor is
operating with a light
load.

Hunt Prev | This function is enabled
Select in V/f control method
only.

If high response is to be
given priority over vibration S
suppression, disable the .
hunting-prevention function.

N1-01 Oorl 1 No A A | No | No | 580H | 6-40

Set the hunting-prevention

gain multiplication factor.

Normally, there is no need to

make this setting.

Make the adjustments as fol-

lows:

. If v1bratloq occurs with 0.00to 418

N1-02 light load, increase the set- 1.00 No A A | No | No | 581H
. 2.50 6-40

ting.

Hunt Prev |« If the motor stalls, reduce

Gain the setting.

If the setting is too large, the

voltage will be too sup-

pressed and the motor may

stall.

Hunting-
prevention
gain
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ESpeed Feedback Protection Control Functions: N2

Parameters for speed feedback protection control functions are shown in the following table.

Name Change Control Methods
Partam- D inti Setting Fac- during VIT Flux '
N : r:ger I._CD escription e S(ta?t% Opera- | it | with | 0PN | veo. Register | Page
Display 9| tion pg | Loop | of
Speed feed- | Set the internal speed feed-
back detec- | back detection control gain
tion control | using the multiplication
(AFR) gain | function.
Normally, there is no need to
make this setting.
Adjust this parameter as fol- | 0.00 418
N2-01 lows: to 1.00 No | No | No A No | 584H 6-41
* Ifhunting occurs, increase | 10.00
AFR Gain the set value.
* If response is low,
decrease the set value.
Adjust the setting by 0.05 at
a time, while checking the
response.
Speed feed-
Eack dettec-l Set the time constant to
ion contro ; i
N2-02 | (AFR) time gfgls‘;iLgefreaetgb(;ilih;;i_m 200:)00 50ms| No |No|No| A |No| 585H | 6-41
constant tion control.
AFR Time
Speed feed-
back detec-
tion control | Set the time constant to 0o 750
N2-03 | (AFR) time | decide the amount of change 2000 | ms No | No | No| A | No | 586H | 6-41
constant 2 | in the speed.
AFR Time 2




Parameter Tables

BHigh-slip Braking: N3

Parameters for high-slip braking are shown in the following table.

R Name Fac. |Change Control Methods
eter LCD Description gztr:'gg tory 8:2?2- i V{L Flux | Register | Page
Number DISp|ay Settlng tion V;IG Vector
High-slip
braking
decelera- Sets the frequency width for
tion fre- deceleration during high-slip Lo
N3-01 quency braking as a percent, taking the 20 5% No A A No | 588H -
width Maximum Frequency (E1-04) as
100%.
HSB Decel
Width

High-slip Sets the current limit for decelera-
braking cur- | tion during high-slip braking as a

rent limit percent, taking the motor rated 100 to o
N3-02 current as 100%. The resulting 200 |120% | No | A A No | S89H 1 -
HSB Cur- | limit must be 150% of the Inverter
rent Ref rated current or less.
High-slip

brakingstop | Set in seconds the dwell time for
dwell time | the output frequency for FMIN 0.0to
N3-03 (1.5 Hz) during V/f control. ' 1.0s | No A A No | 58AH -

HSB Dwel- Effegtive oply dur.ing deceleration 100

Tim@Stp for high-slip braking.

High-slip

braking OL | get the OL time when the output 5
time frequency does not change for 30 to L

N3-04 40s No A A No | 58BH -

some reason during deceleration 1200
HSB OL for high-slip braking.
Time

@ Digital Operator Parameters: o
The following settings are made with the Digital Operator parameters (o parameters): Multi-function selec-

tions and the copy function.

EMonitor Select: o1

Parameters for Digital Operator Displays are shown in the following table.

Name Change Control Methods
Partam- D bt Setting Fac- during VIT Flux .
Nuemet:er |._CD escription P S;(t)t?rll opera- | v | with Open | o Register | Page
Display 91 tion G | Loop | oo
Monitor Set the number of monitor
selection item. (U1-0100)
It is displayed on the digital
01-01 | operator in 4th item in Drive |4 to 40 6 Yes A A A A 500H -
User Moni- | mode. The factory setting
tor Sel (Output voltage monitor) can
be changed.

AS)



Name Change Control Methods
Pa:am— LCD D i Setting It:ac— during VIt FIuX | Regist p
isplay tion PG | LOOP | ‘tor
Monitor Sets the monitor item to be
selection displayed when the power is
after power | turned on.
up 1: Frequency reference 6-
01-02 2: Output frequency 1to4 1 Yes A A A A S501H 153
Power-On 3: Output current
Monitor 4: The monitor item set for
0l-01

Sets the units that will be set
Frequency | apq displayed for the fre-
units of ref- | qyency reference and fre-
erence set- | quency monitor.
ting and 0:  0.01 Hz units
monitor 1: 0.01% units

(Maximum output
frequency is 100%)

2 to 39:

r/min units (Sets the motor

poles.)

40 to 39999:

01-03 User desired display 0to 0 No A A A A 502H 6-
Set the desired values for 39999 153
setting and display for the

Display max. output frequency.
Scaling oogoono
T;Set 4-digit number
excluding the decimal
point.
Set the number of digits
below the decimal point
to display.
Example: When the max.
output frequency value is
200.0, set 12000
V/f charac-
teristic
parameter
related to Set the unit for setting con-
frequency
. stants related to frequency
set unit references (i.e., the unit for

0l-04 E1-04, E1-06, and E1-09). 0,1 0 No No | No | No | A 503H -

0: Hz
Display 1: r/min
Units
LCD bright- | Lowering the brightness
ness adjustment value for the
01-03 LCD Operatorlowersthe | 5 |3 | veg | A" | A" [ A" | A | 50aH | -
LCD Con- | LCD display contrast. Rais-
trast ing the value increases the
contrast.




EMulti-function Selections: 02

Parameters for Digital Operator key functions are shown in the following table.

Parameter Tables

Name Change Control Methods
Param- D ioti Setting Fac- during VIT Flux .
N uertr?brer I._CD escription o Sgt)t?rll opera- | vir | with | %" | Voor Register | Page
Display 91 tion pg | LooP | or
LOCAL/ Sets the Digital Operator
REMOTE | Local/Remote Key
key enable/ | 0:Disabled 6
02-01 | disable 1: Enabled (Switches Oorl 1 No A A A A 505H 153
between the Digital
Local/ Operator and the parame-
Remote Key | e gettings.)
STOP key | Sets the Stop Key in the run
during con- | mode.
trol circuit 0: Disabled (When the run
terminal command is issued from 6-
02-02 operation and external terminal, the Oorl ! No A A A A S06H 153
Stop Key is disabled.)
Oper STOP | 1. Enabled (Effective even
Key during run.)
Clears or stores user initial
Parameter values.
initial value | O: Stores/not set
1: Begins storing (Records
the set parameters as user
initial values.) 6
02-03 2: All clear (Clears all 0to?2 0 No A A A A 507H 153
recorded user initial
User values)
Defaults When the set parameters are
recorded as user initial val-
ues, 1110 will be set in Al-
03.
kVA selec- | Do not set unless using a
0204 tion control bo?rd frqm an 0 to 0°1 No A A A A 508H i
Inverter Inverter with a different FF
Model# capacity.
Frequency | When the frequency refer-
reference ence is set on the Digital
setting Operator frequency refer-
method ence monitor, sets whether
selection the Enter Key is necessary. 6-
02-05 0: Enter Key needed Oorl 0 No A A A A 509H
153
1: Enter Key not needed
Operator When set to 1, the Inverter
M.O.P. accepts the frequency refer-
ence without Enter Key
operation.
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Name Change Control Methods

Param- Fac-

L LCD Description gztrt]'gg S . gggfr‘s_ | E T Gpen | F0X | Register | Page
Display tion PG | LOOP | ‘tor
Operation | Sets the operation when the
selection Digital Operator is discon-
when digi- | nected.
tal operator | 0:Disabled (Operation
is discon- continues even if the
02-06 nected Digital Operator is Oor1 | No A A A A | s0aH )
disconnected.)
1: Enabled (OPR is detected
Oper Detec- at Digital Operator
tion disconnection. Inverter
output is cut off, and fault
contact is operated.)
Cumulative
operation | Sets the cumulative opera-
i i tion time in hour units. 0 to 6-
02-07 | fime setling Operation time is calculated | 65535 0 hr No A A A A | S0BH 153
Elapsed from the set values.
Time Set
Cumulative | 0: Cumulative time when
operation the Inverter power is on.
time selec- (All time while the
tion Inverter power is on is 0
02-08 accumulated.) Oorl | ()2 | No A | A| A | A | 50CH -
1: Cumulative Inverter run
E?apsed time. (Only Inverter
Time Run output time is

accumulated.)

Factory use

4: RV-A specifications

02:09 | Init Mode Do not change. . 4 No Al A LA LA } ;

Sel
F an opera- | Qet the initial value of the
tion time fan operation time using 0to 6
02-10 | setung time units. 65535 | Ohr | No | A | A | A A | SOEH |
Fan ON The operation time accumu-
Time Set lates from the set value.
Fault trace/
fault his- 0: Disable (U2, U3 are held)
tory initial- | 1: Enable (U2, U3 are ini-
02-12 | ization tialized and 02-12 returns | Oor1 | 0 No | A™|A2|A™| A | 510H -
to 0.) For (-E) models
FLT Trace only.
Init
kW.H.rp(ipi- 0: kWH monitor is held.
tor initialize . : EREPE T
02-14 1: kWH monitor 1n1t1'f111.z.ed Oorl 0 No A2 a2 a2] A S12H )
kWh Moni- (Returns to 0 after initial-
tor Init ization.)

* 1. The factory setting depends upon the Inverter capacity.As for MEMOBUS address 50D, with initialize mode, with DeviceNet, it is necessary to always
return 1.

* 2. The initial value when initialized for American models is 1.



Parameter Tables

H Copy Function: 03

Parameters for the copy function are shown in the following table.

Name Change Control Methods
Pae"tzr:]- LCD Description Setting 't::rc- during Vit Flux | Register | Page
Number : P Range Setti¥1 Opera- | vt | with | 9P| vec- o o
Display 91 tion pg | LooP | or
Copy func- | 0: Normal operation
tion selec- 1: READ (Inverter to
tion Operator) 6-
03-01 2: COPY (Operator to 0to3 0 No A | A| A | A | 515H 155
Copy Func Inverter)
Select 3: Verify (compare)
Read per-
mitted =
) selection 0: Read prohibited 6-
03-02 1: Read permitted Oorl 0 No A A A A 516H 155
Copy
Allowable

€ T: Motor Autotuning

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

5 Name . Change Control Methods
artam- LCD D ot Setting tac- during i3 Flux | Register | P
eter escription Range ory Opera- ; Open ) egister age
Number : Setting X VI | with Vec
Display tion pg | LOOP | or
Motor 1/2 | Set the location where the 5
selection autotuned motor constants
T1-00 are to be stored. lor2 1 No No | No | A A 700H | 4-13 I
Select 1: El to E2 (motor 1)
Motor 2: E3 to E4 (motor 2)
Autotuning | Set the autotuning mode.
mode selec- | 0: Rotational autotuning
T1-01 tion 1: Stat}onary autotumng 0to?2 0 No A A A A 701H 4-11
] 2: Stationary autotuning for *] 4-13
Tuning line-to-line resistance
Mode Sel only
Motor out-
put power 0.40
Set the output power of the | 0.00to .
T1-02 motor in kilowatts. 650.00 | kw™3 No A A A A 702H | 4-13
Mtr Rated
Power
Motor rated
voltage Oto | 2300
T1-03 Set the' rated voltage of the Y No | NolNol A | A | 7031 |4-13
motor in volts. 255.0 .
Rated Volt- 2 2
age
Motor rated
current
0.32to
T1-04 Set the. rated current of the 6.40 1.90 A No A A A A 7040 | 4-13
motor 1n amps. y *3
Rated Cur- 4
rent
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5 Name - Change Control Methods
ae:::n— LCD Description Setting t:r‘; during VI 1 open | FIUX | Register | Page
Number : Range | geiting | OPera- | Vi | with | P | Vec-
Display tion PG | LOOP | ‘tor
Motor base
AUt the base tihe | 2,1 60.0
€ € base 1rrequency o c * .
T1-05 . No No | No | A A 705H | 4-13
motor in hertz. 400.0 Hz
Rated Fre- 5
quency
Number of
motor poles
Set the number of motor 2t048 4
T1-06 No No | No | A A 706H | 4-13
poles. poles | poles
Number of
Poles
Motor base
speed
Set the base speed of the Oto | 1750
T1-07 . .p . No No | No A A 707H | 4-13
motor in r/min. 24000 | r/min
Rated Speed
Number of | Set the number of PG (pulse
PG pulses at | generator or encoder) pulses
tuni used.
umng Oto | 1024
T1-08 Set the number of pulses cor- 60000 | PPR No | No | No | No | A 708H -
PG Pulses/ | fesponding to one motor
Rev rotation, with no multiplica-
tion factor.
* 1. Set T1-02 and T1-04 when 2 is set for T1-01. Only set value 2 is possible for V/f control or V/f control with PG.
* 2. These are values for a 200-V class Inverter. Values for a 400-V class Inverter are double.
* 3. The factory setting depends on the Inverter capacity. (The value for a 200-V class Inverter for 0.4 kW is given.)
* 4. The setting range is from 10% to 200% of the Inverter rated output current. (The value for a 200-V class Inverter for 0.4 kW is given.)
* 5. The upper setting limit will be 150.0 Hz when C6-01 is set to 0.




Parameter Tables

& U: Monitor Parameters

The following settings are made with the monitor parameters (U parameters): Setting parameters for monitor-

ing in drive mode.

H Status Monitor Parameters: U1

The parameters used for monitoring status are listed in the following table.

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

Name . Control Method
Param- Output Signal Level , kil Oepe:: >
eter LCD Description During Multi-Function ’\le::t Vit | [oop | FlUX | Register
Number . VIf | with Vi Vec-
Display Analog Output PG | Yo% | tor
Frequency
reference i - .
Ul-01 Monitors/sets the fre 10 V: Max. frequﬁ:ncy 0.01 Al A A A 40H
Frequency | quency reference value.* (0to £ 10 V possible) Hz
Ref
Output fre-
Monitors the output fre- 10 V: Max. frequency 0.01
02 | quency
ut-02 quency.* (0to £+ 10 V possible) Hz Al A A A 41H
Output Freq
Output cur-
rent 10 V: Inverter rated
. output current 0.1
U1-03 Monitors the output current. (0 to +10 V, absolute A Al A A A 42H
Output Cur- value output) 5
rent —
Control
method
U1-04 Checks the current control | ) o+ be output.) - lalalalal| suH
method.
Control
Method
Motor speed 10 V: Max. fre
. : . frequency
Monitors the detected motor . 0.01
i +
UI-05 | Motor speed.* (0to+ 10 V possible) Hz No | A A A 44H
Speed
Output volt-
age Monitors the output voltage | 10 V: 200 VAC 0.1
U1-06 reference value in the (400 VAC) V Al A A A 45H
Output Volt- | [pyerter. (0 to +10 V output)
age
DC bus
voltage . . | 10'V:400 VDC
U1-07 Mogltors the main DC volt (800 VDC) vl a A A A 461
DC Bus age in the Inverter. (0to +10 V output)
Voltage
Output 10 V: Inverter capacity
power : ;
U1-08 Momtors the output power (max.'apphcable motor | 0.1 Al a A A 47H
Output (internally detected value). | capacity) kW
kWatts (0to+ 10 V possible)
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Param-

Name

Output Signal Level

Min.

Control Methods

VI/f

Open

eter LCD Description During Multi-Func- . | Loop | Flux | Register
Number | Display tion Analog Output | O™t | V| with | yec” vee:
PG tor
Torque ref-
erence Monitor in internal torque 10 V: Motor rated
U1-09 reference value for vector torque 0.1% |No| No A A 48H
Torque Ref- | ¢ontrol, (0 to £ 10 V possible)
erence
Shows input ON/OFF status.
UL-10= 1470t
~1: FWD command
Input termi- (S1)is ON.
nal status 1: REV command
(S2)is ON.
1: Multi input 1
(S3)is ON.
Ul-10 1: Multi input 2 (Cannot be output.) - Al A A A 49H
(S4) is ON.
——1: Multi input 3
(S5)is ON.
Input Term L1 Multi input 4
Sts (S6) is ON.
———1: Multi input 5
(S7)is ON.
Shows output ON/OFF sta-
tus.
| ULl i
Ol.ltp;lt ttetr || =1: Multi-function
minat status contact output 1
(M1-M2) is ON.
1: Multi-function
Ul-11 contact output 2 (Cannot be output.) - |A] A ] A ] A 4AH
(P1 or M3-M4) is ON.
1: Multi-function
Output contact output 3
T“ pus (P2 or M5-M) is ON.
erm Sts ——Not used (always 0).
————1: Error output
(MA/AB-MC) is ON.
Inverter operating status.
. Ul-12= feiieeit
Operation t 1:Run
status tt Zero speed
1: Reverse
1: Reset signal
Ul-12 input (Cannot be output.) - A A A A 4BH
1: Speed agree
1: Inverter
ready
Int Ctl Sts 1 ————1: Minor fault
———1: Major fault
Cumulative | Monitors the total operating
operation time of the Inverter.
time The initial value and the 1
Ul-13 operating time/power ON (Cannot be output.) hr Al A A A 4CH
E?apsed time selection can be set in
Time 02-07 and 02-08.




Parameter Tables

Name Outout Sianal Level Control Methods
Param- .. u Pu Igna.‘ eve Min. V/f | Open .
eter LCD Description During Multi-Func- Unit | v/ | with | Loop \F/'”X Register
Number | pisplay tion Analog Output W | Vee- | Yoo
PG tor
Software
No. (flash
Ul-14 memory) (Manufacturer’s ID number) | (Cannot be output.) - Al A A A 4DH
FLASH ID
Terminal
Al input Monitors the input voltage of
) voltage the voltage frequency refer- | 10 V: 100% (10 V) o
UL-15 ence. An input of 10 V cor- | (0 to £ 10 V possible) 0.1%1 A1 A A A 4EH
Term Al responds to 100%.
Level
iezn'ninal Monitors the input voltage of
nput the multi-function analog o
Ul-16 | Voltage input. 10V:100% (10V) g ol Al A | A | A | 4Fm
. (0 to £10 V possible)
Term A2 An input of 10 V corre-
Level sponds to 100%.
Motor sec- | Monitors the calculated
ondary cur- | value of the motor secondary | 10 V:Motor rated
Ul-18 rent (Iq) current. secondary 1% Al A A A SIH
The motor rated secondary current)
Mot SEC current corresponds to (0to £10 V output)
Current 100%.
Motor excit- | Monitors the calculated
ing current | value of the motor excitation 10 V-Motor rated
(1d) current. ’ secondary
U1-19 The motor rated secondary current) 0.1% |No| No A A 52H
Mot EXC | current corresponds to N
Curront 100%. (0 to £10 V output)
Output fre- | Monitors the output fre-
quency after | quency after a soft start.
soft-start The frequency given does 10 V: Max. frequency | 0.01
u1-20 not include compensations, |(0to= 10 V possible) | Hz Al oA A A S3H
SFS Output such as slip compensation.
The unit is set in 01-03.
ASR input | Monitors the input to the
Ul21 speed control loop. 10 V: Max. frequency | 0.01 Nol| A No A SaH
ASR Input The maximum frequency (0 to+ 10 V possible) | %
corresponds to 100%.
ASR output | Monitors the output from the | 10 V:Motor rated
speed control loop. secondary 0.01
Ul-22 The motor rated secondary current) <V No| A No A 55H
ASR Output | cyrrent corresponds to (0 to £ 10 V possible) ¢
100%.
PID feed- | Monitors the feedback value
back value | when PID control is used.
Ul-24 The input for the max. fre- | 10 V- Max-frequency 1 0.01 110 | g
d p (0to£ 10 V possible) | %
PID Feed- | quency corresponds to
back 100%.
Output volt-
Monitors the Inverter inter-
age refer- .
nal voltage reference for 10°V:200 VAC 0.1
U1-26 | ence (Va) (400 VAC) No| No | A | A | 59H
motor secondary current bl \Y
Voltage Ref | control. (0to £ 10 V possible)
V)

5-83




5-84

Name . Control Methods
Param- Output Signal Level Min V77 T Open
eter LCD Description During Multi-Func- Unit. Vit | with | Loop \F/'UX Register
Number | pisplay tion Analog Output W | Vee- | Voo
PG tor
Output volt-
age refer- M(l)nit;)trs the {cnverter fi‘nter- 10 V- 200 VAC o
U1-27 |ence (Vd) | na voltage referenice for (400VAC) | ., [No| No | A | A | sAH
motor excitation current con- . v
Voltage Ref | o] (0 to + 10 V possible)
(Vd)
Software
U1-28 | No. (CPU) %f:“Nfsc)mrer SCPUSOf | Cannotbeouput) | - [A| A | A | A | sBH
CPU ID '
kWH moni- | Monitors the Inverter's out-
tor put power. Indication is
Ul1-29 Wh Lower d%v%defi into upper a}nd lower kWH| A | A A A 5CH
4 di digits in the following way.
'€ 00000 O00.0 kWH
kWH moni- U1-30 U1-29
tor For example, 12345678.9 (Cannot be output.)
kWH is indicated in the fol-
lowing way. MW
U1-30 ” Al A A A 5DH
kWh Upper U1-29: 678.9 kWH H
5 dig U1-30: 12345 MWH
Indication range: 0.0 to
32767999.9
ACR out- ]
put of q axis | Monitors the current control o
Ul1-32 output value for the motor 10°V:100% . (1'1 No| No A A SFH
ACR (q) secondary current. (0to+ 10 V possible) | %
Output
ACR out- ) N |
put of d axis Monitors the current contro . o
U1-33 output value for the motor 10°V:100% . (3)'1 No | No A A 60H
ACR (d) excitation current. (0to+10 V'possible) | %
Output
OPE fault
parameter Shows the first parameter
Ul-34 number where an OPE fault | (Cannot be output.) - Al A A A 61H
OPE was detected.
Detected
Zero servo | Shows, in PG pulses with a
movement | nyyltiplication factor of 4,
U1-35 | pulses the movement width with (Cannot be output.) 1 |No| No | No | A 62H
Zero Servo | Tespect to the stopping point
Pulse during zero servo.
PIDinput | pip feedback volume
U1-36 | Volume | Given as maximum fre- 10V: Max. frequency | 0.011 | x| A | 631
N (0to£ 10 V possible) | %
PID Input quency/lOO %
PID output | pIp control output
U1-37 | volume Given as maximum fre- 10'V: Max. freque'ncy 0;01 Al A A A 64H
N (0to£10 V possible) | %
PID Output quency/100%
PID gom- PID command + PID com-
man :
U1-38 mand bias 10V: Max. frequency | "2V | A | A | A | A | esH
PID Set- Given as maximum fre- %
point quency/100%




Parameter Tables

Name . Control Methods
B Output Signal Level Min V7 T Open
eter LCD Description During Multi-Func- Unit. Vit | with | Loop \F/'UX Register
Number | pisplay tion Analog Output VI;IG VteC- o
or
RS-422A/ | Shows RS-422A/485 com-
485 Com- munications errors.
ica- UL-39= it
rpumca tt CRC error
tions Error 1: Data length error
Not used (always 0).
U1-39 1: Parity error (Cannot be output.) - Al A | A | A 66H
. 1: Overrun error
Transmit
Err 1: Framing error
——1: Timeout
Not used (always 0).
Cooling fan
operating
time Monitors the total operating |
U1-40 time of the cooling fan. The | (Cannot be output.) hr Al A A A 68H
FAN time can be set in 02-10.
Elapsed
Time
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B Fault Trace: U2

Parameters for error tracing are shown in the following table.

Name Output Signal Control Methods
Param- i "
eter LCD Description Levg I Durlpg balln VIt fg’f,g Flux | Register
Number | e Multi-Function | Unit | vt | with | 2P | Vec-
spiay Analog Output PG o [itor
Current
fault
U2-01 The contents of the current ) A A A A Q0H
Current fault.
Fault
Previous
fault The contents of the error that
U2-02 occurred just prior to the cur- - A A A A 81H
Last Fault | Tent fault.
Reference
frequency at
U2-03 fault The refe.rence frequency when 0.01 A A A A O
the previous fault occurred. Hz
Frequency
Ref
Output fre-
quency at
U2-04 fault The 9utput frequency when the 0.01 A A A A 3
previous fault occurred. Hz
Output Freq
Output cur-
rent at fault
U2-05 The 9utput current when the 0.1 A A A A Q4H
Output Cur- | Previous fault occurred. (Cannot be output.) | A
rent
Motorspeed
at fault
U2-06 The motor speed when the pre- 0.01 No | A A A R511
Motor vious fault occurred. Hz
Speed
Output volt-
age refer- The output reference voltage 01
U2-07 | ence atfault | opo the previous fault vlAlAala]al] s
Output Volt- | occurred.
age
DC bus
voltage at The main current DC voltage
U2-08 fault when the previous fault 1V A A A A 87H
DC Bus occurred.
Voltage
Output
power at
U2-09 fault The output power when the pre- 0.1 A A A A Q81
vious fault occurred. kW
Output
kWatts




Parameter Tables

Name Output Signal Control Methods
Param- i i 0
eter LCD Description Lev.el Dum.]g Min. VIt ngg Flux | Register
N ; Multi-Function | Unit | vt | with Vec-
Display Analog Output PG Vtec_ tor
or
Torque ref-
erence at The reference torque when the
U2-10 fault previous fault occurred. The 0.1 No | No | A A ROH
motor rated torque corresponds %
Torque Ref- | {5 100%.
erence
Input termi-
nal status at | The input terminal status when
fault the previous fault occurred.
vz-i The format is the same as for A A A A 8AH
Input Term | y1-10.
Sts
Output ter-
minal status The output terminal status when
U2-12 |2t fault the previous fault occurred. The | (Cannot be output.) - A A A A 8BH
Output format is the same as for U1-11.
Term Sts
Operation
status at The operating status when the
U2-13 fault previous fault occurred. The - A A A A 8CH
Inverter Sta- | format is the same as for U1-12.
tus
Cumulative
operation
U2-14 | time at fault The operating time when the 1 Alalala SDH
previous fault occurred. hr
Elapsed
time
Note The following errors are not included in the error trace: CPF00, 01, 02, 03, UV, and UV2.
HFault History: U3
Parameters for the error log are shown in the following table.
Name . Control Method
Param- Output Signal Level ) o gp:ns
eter LCD Description During Multi-Func- | M- VIf | [ oop | Flux | Register
Number . - Unit | v | with v Pl Vec
Display tion Analog Output PG tzf o
Most recent
fault The error contents of 1st 90H
us-ol previous fault. ) A A A A (800H)
Last Fault
Second
most recent
1 | fault The error contents of 2nd ) 91H
U3-02 previous fault. (Cannot be output.) A A A A (801H)
Fault Mes-
sage 2
Third most
recent fault
U3-03 The error contents of 3rd ) A A A A 92H
Fault Mes- | previous fault. (802H)
sage 3
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Param-
eter
Number

Name

LCD
Display

Description

Output Signal Level
During Multi-Func-
tion Analog Output

Min.
Unit

Control Methods

\i

VIf
with
PG

Open

Loop

Vec-
tor

Flux
Vec-
tor

Register

U3-04

Fourth/old-
est fault

Fault Mes-
sage 4

The error contents of 4th
previous fault.

U3-05

Cumulative
operation
time at fault

Elapsed
Time 1

The total operating time
when the 1st previous fault
occurred.

U3-06

Accumu-
lated time of
second fault

Elapsed
Time 2

The total operating time
when the 2nd previous fault
occurred.

U3-07

Accumu-
lated time of
third fault

Elapsed
Time 3

The total operating time
when the 3rd previous fault
occurred.

U3-08

Accumu-
lated time of
fourth/old-
est fault

Elapsed
Time 4

The total operating time
when the 4th previous fault
occurred.

U3-09

Sth previ-
ous fault

Fault Mes-
sage 5

Sth previous fault

U3-10

6th previ-
ous fault

Fault Mes-
sage 6

6th previous fault

U3-11

7th previ-
ous fault

Fault Mes-
sage 7

7th previous fault

U3-12

8th previ-
ous fault

Fault Mes-
sage 8

8th previous fault

U3-13

9th previ-
ous fault

Fault Mes-
sage 9

9th previous fault

(Cannot be output.)

93H
(803H)

hr

94H
(30AH)

hr

95H
(30BH)

hr

96H
(80CH)

hr

97H
(80DH)

804H

805H

806H

807H

808H




Parameter Tables

Name . Control Methods
Param- Output Signal Level

eter LCD Description During Multi-Func-

Number

Min. vi | 9PN | Fyuy

i . Unit Vi ith Loop Ve
Display tion Analog Output e Vtec— e
or

Register

10th previ-

ous fault
U3-14 10th previous fault - A¥ | AT | AT A 809H
Fault Mes-

sage 10

Accumula-
tive operat-
ing time at
5th previ- Accumulative operating

U313 ous fault time at 5th previous fault

IH | A" | A" | A" | A | 80EH

Elapsed
Time 5

Accumula-
tive operat-
ing time at
6th previ- Accumulative operating

Us-16 ous fault time at 6th previous fault

IH | A" | A" | A" | A | 80FH

Elapsed
Time 6

Accumula-
tive operat-
ing time at
7th previ- Accumulative operating

Us-17 ous fault time at 7th previous fault

IH | A" | A" | A" | A | 8IOH

(Cannot be output.) 5
Elapsed
Time 7 I

Accumula-
tive operat-
ing time at )
8th previ- Accumulative operating

U3-18 ous fault time at 8th previous fault

IH| A" | A" | A" | A 811H

Elapsed
Time 8

Accumula-
tive operat-
ing time at ) )
U3-19 | 9th previ- Accumulative operating

* * *
ous fault time at 9th previous fault HH | A A A A 812H

Elapsed
Time 9

Accumula-
tive operat-
ing time at . .
U3-20 | 10th previ- Accumulative operating H . i . N -
ous fault time at 10th previous fault

Elapsed
Time 10

Note The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.
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@ 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. i xl/; (Bg’g” Flux

eter Name Setting Range | Unit | Control P | Vector
Number A1 PG Vector Al-

02=0 Al- Al- 02=3
02=1 02=2
b3-01 | Speed search selection 0to3 1 2 3 2 -
b3-02 | Speed search operating current 0 to 200 1% 120 - 100 -
b8-02 | Energy-saving gain 0.0to 10.0 0.1 - - 0.7 1.0
b8-03 | Energy-saving filter time constant 0.00 to 10.00 0.01s - - 0.50 0.01
C3-01 | Slip compensation gain 0.0to 2.5 0.1 0.0 - 1.0 1.0
C3-02 Slip compensation primary delay time 0 to 10000 1 ms 2000 ) 200 )
constant
C4-02 Torque compensation primary delay time 0 t0 10000 1 ms 200 200 20 )
constant

C5-01 | ASR proportional (P) gain 1 0.00 to 300.00 0.01 - 0.20 - 20.00
C5-02 | ASR integral (I) time 1 0.000 to 10.000 | 0.001 s - 0.200 - 0.500
C5-03 | ASR proportional (P) gain 2 0.00 to 300.00 0.01 - 0.02 - 20.00
C5-04 | ASR integral (I) time 2 0.000 to 10.000 | 0.001 s - 0.050 - 0.500
C5-06 | ASR primary delay time 0.000 to 0.500 | 0.001 - - - 0.004
d5-02 | Torque reference delay time 0 to 1000 1 ms - - - 0
Eézgg Max. output frequency (FMAX) 00104000 | 0.1Hz | %0 | 00 1 600 | 600
E1-05 1) fax. voltage (VMAX) 00102550 | 0.1v | 2300 1 2300 1 5350 | 2300
E3-03 “ “
E1-06 60.0 60.0
F3-04 Base frequency (FA) 0.0 to 400.0 0.1 Hz S v 60.0 60.0
E1-07 |,,. 3.0 3.0
F3-05 Mid. output frequency (FB) 0.0 to 400.0 0.1 Hz - - 3.0 3.0
E1-08 | * 0.0 to 255.0 17.2 17.2
E3-06 | Mid. output frequency voltage (VC) ! (0.0 to 510.0) 0.1V “ ‘ 12.6 17.2
E1-091 \fin. output frequency (FMIN) 0.0t0400.0 | 0.1Hz | L3 L5 0.5 0.0
E3-07 ) *
E1-10 | * 0.0 to 255.0 x x
E3-08 | Min. output frequency voltage (VMIN) ! (0.0 10 510.0) 0.1V | 103" | 103™ 23 0.0
F1-09 | Overspeed detection delay time 0.0t02.0 0.1 sec - 1.0 - 0.0

* 1. The figure is 0.05 (with PG) or 2.00 (without PG) for Inverters of capacity 55 kW or more.

* 2. The settings shown are for 200-V class Inverters. The values will double for 400-V class Inverters.

* 3. Settings vary as shown in the following tables depending on the Inverter capacity and E1-03.




Parameter Tables

H200-V and 400-V Class Inverters of 0.4 to 1.5 kW

Pa-
ram- o

. P en
eter | unit Factory Setting Loon | Flux
Num- Vector | Vector
ber 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 | 2.5 3.0 3.0 3.0 | 25.0 | 25.0 | 30.0 | 30.0 | 25 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0

EI081 v | 150 | 150 | 150 | 150 | 35.0 | 50.0 | 35.0 | 50.0 | 19.0 | 240 | 19.0 | 240 | 150 | 150 | 15.0 | 150 | 11.0 | 00

E1-09 [Hz | 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 13 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 0.0

EI;IO vV 9.0 9.0 9.0 9.0 8.0 9.0 8.0 9.0 11.0 | 13.0 | 11.0 | 15.0 | 9.0 9.0 9.0 9.0 2.0 0.0

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

H200-V and 400-V Class Inverters of 2.2 to 45 kW

Pa-

ram- .

eter | unit Factory Setting P |

Num- Vector | Vector

ber Control

E1-03| - | O 1 2 3 4 5 6 7 8 9 A B C D E F

E1-04 | Hz | 500 | 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

E1-051 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 5
E1-06 | Hz | 500 | 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 -
EI07 0y, | 25 | 30 | 3.0 | 3.0 [ 250|250 | 300|300 25 | 25 | 3.0 | 30 | 30 [ 30 [ 30 | 30 | 30 | 00

EI-08 ) v 1 140 | 140 | 140 | 140 | 350 | 500 | 350 | 50.0 | 18.0 | 23.0 | 180 | 23.0 | 140 | 140 | 140 | 140 | 110 | 00

E1-09 |Hz| 13 | 15 | 15 | 15 | 13 | 13 | 15 | 15 | 13 | 13 | 15 | 15 | 15| 15 | 15 | 15 | 05 | 00

E1-10

200 vl70] 70|70 70| 60|70 60| 70|90 |110]90]|130]|70]70]70]|70] 20/ 00

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

W200-V class Inverters of 55 to 110 kW and 400-V Class Inverters of 55 to 300 kW

Pa-

ram- .

eter | unit Factory Setting P |
Num- Vector | Vector
ber 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 | 2.5 3.0 3.0 3.0 | 25.0 | 25.0 | 30.0 | 30.0 | 25 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0

El;OS V| 120 | 12.0 | 12.0 | 12.0 | 35.0 | 50.0 | 35.0 | 50.0 | 15.0 | 20.0 | 15.0 | 20.0 | 12.0 | 12.0 | 12.0 | 12.0 | 11.0 | 0.0

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

V| 60 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

Parame-
ter Num- Name Unit Factory Setting
ber
- Inverter Capacity kW | 04 | 0.75 15 2.2 3.7 5.5 7.5 11 15
02-04 kVA selection - 0 1 2 3 4 ) 6 7 8
b8-03 Energy-saving filter time s 0.50 (Open loop vector control)
constant
b8-04 ICEiI;irtgy-savmg coeffi- - 28820 | 22370 | 16940 | 15680 | 12290 | 94.75 | 72.69 | 7044 | 63.13
C6-01 | Drive Duty selection - 0 0 0 0 0 0 0 0 0
Carrier frequency selec-
C6-02 | . - 6 6 6 6 6 6 6 6 6
tion
) Carrler freq}lepcy selec- ) 6 6 6 6 6 6 6 6 6
tion upper limit
E2-01
(E4-01) Motor rated current A 1.90 | 330 | 620 | 850 | 14.00 | 19.60 | 26.60 | 39.7 | 53.0
E2-02 Motor rated sli Hz | 290 | 250 | 2.60 | 290 | 2.73 1.50 1.30 1.70 | 1.60
(E4-02) otor rated slip . . . . . . . . .
E2-03
(E4-03) Motor no-load current A 1.20 1.80 2.80 3.00 4.50 5.10 8.00 11.2 15.2

E2-05 | Motor line-to-line resis-

Q | 9842 | 5156 | 1997 | 1.601 | 0771 | 0399 | 0288 | 0230 | 0.138
(E4-05) | tance

E2-06

1 0,
(E4-06) Motor leak inductance % 18.2 13.8 18.5 18.4 19.6 18.2 15.5 19.5 17.2

E2.10 | Motoriron loss for w | 14 26 53 77 | 2 | 172 | 262 | 245 | 272
torque compensation

L2.0p |Momentarypowerloss | oy 1 o0 | o5 | 03 | 05 | 10 | 10 | 10 | 20
ridethru time

L2-03 i\l/[nll‘; baseblock (BB) s | 01 | 02 ] 03| 04 ] 05| 06| 07| 08 | 09

L2-04 | Voltage recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

L8-02 | Overheat pre-alarm level | °C 95 95 95 100 95 95 95 95 90
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Parame-
ter Num- Name Unit Factory Setting
ber
- Inverter Capacity kW | 18.5 22 30 37 45 55 75 90 110
02-04 kVA selection - 9 A B C D E F 10 11
b8-03 Energy-saving filter time s 0.50 (Open loop vector control) 2.00 (Open loop vector control)
constant
Energy-saving coeffi-
b8-04 . - 57.87 | 5179 | 4627 | 3816 | 3578 | 31.35 23.10 | 23.10 | 23.10
cient
C6-01 | Drive Duty selection - 0 0 0 0 0 0 0 0 0
Carrier frequency selec-
Cc6-02 | . - 6 6 4 3 3 3 3 3 1
tion
) Qarrler freq}ler}cy selec- ) 6 6 6 4 4 4 4 4 |
tion upper limit
E2-01
Motor rated current A 65.8 77.2 105.0 131.0 | 160.0 | 1900 | 260.0 | 260.0 | 260.0
(E4-01)
E2-02 Motor rated sli Hz | 1.67 1.70 1.80 1.33 1.60 1.43 1.39 1.39 1.39
(E4-02) otor rated slip . . . . . . . . .
E2-03
(E4-03) Motor no-load current A 15.7 18.5 21.9 38.2 44.0 45.6 72.0 72.0 72.0

E2-05 | Motor line-to-line resis-

(E4-05) |t Q 0.101 0.079 0.064 0.039 0.030 0.022 0.023 0.023 0.023
- ance

(Ei:gg) Motor leak inductance % 20.1 19.5 20.8 18.8 20.2 20.5 20.0 20.0 20.0
E2-10 Motor iron loss for Y 505 538 699 823 852 960 1200 1200 1200 5

torque compensation

1207 |Momentarypowerloss |50 | o0 | o0 | 20 | 20 | 20 | 20 | 20 | 20
ridethru time

L2-03 EAIL‘; baseblock (BB) s | 10 | 1.0 | 11 1.1 12 | 12 | 13 1.5 1.7

L2-04 | Voltage recovery time S 0.6 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0

L8-02 | Overheat pre-alarm level | °C 100 90 90 95 100 105 110 100 95

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 200-V class
Inverters with outputs of 0.4 to 11 kW.
* IfC6-02 is set to 0, 1, or F and the initial value of C6-03 and C6-04 is 2.0 kHz, the initial settings for C6-02 are as follows: 2: 5.0 kHz, 3: 8.0 kHz, 4: 10
kHz, 5: 12.5 kHz, and 6: 15 kHz. If the carrier frequency is set higher than the factory setting for Inverters with outputs of 7.5 kW or more, the Inverter
rated current will need to be reduced.
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H400-V Class Inverters

Parame-
ter Num- Name Unit Factory Setting
ber
- Inverter Capacity kW | 04 |075| 15 | 22 | 37 | 40 | 55 | 7.5 11 15
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
b8-03 Energy-saving filter time s 0.50 (Open loop vector control)
constant
b8-04 Siléirtgy-savmg coeffi- - | 576.40 | 447.40 | 338.80 | 313.60 | 245.80 | 236.44 | 189.50 | 14538 | 140.88 | 126.26
C6-01 | Drive Duty selection - 0 0 0 0 0 0 0 0 0 0
Carrier frequency selec-
C6-02 | . & - 6 6 6 6 6 6 6 6 6 6
tion
Carrier frequency selec-
- . .. - 6 6 6 6 6 6 6 6 6 6
tion upper limit
£2-01 Motor rated current A 1.00 1.60 | 3.10 | 420 | 7.00 | 7.00 | 980 | 1330 | 199 | 265
(E4-01) u . . . . . : : . . .
E2-02 .
(E4-02) Motor rated slip Hz | 290 | 260 | 250 | 3.00 | 270 | 2.70 1.50 1.30 1.70 1.60
E2-03 Motor no-load current A | 060 | 080 1.40 150 | 230 | 230 | 260 | 4.00 5.6 7.6
(E4-03) : ! . . . . . : : .

E2-05 | Motor line-to-line resis-

(E4-05) | tance W | 38.198 | 22.459 | 10.100 | 6.495 3.333 3.333 1.595 1.152 | 0.922 | 0.550

E2-06

Motor leak inductance % 18.2 14.3 18.3 18.7 19.3 19.3 18.2 15.5 19.6 17.2
(E4-06) ¢

Motor iron loss for
E2-10 W 14 26 53 77 130 130 193 263 385 440

torque compensation

Momentary power loss
L2-02 P S 0.1 0.1 0.2 0.3 0.5 0.5 0.8 0.8 1.0 2.0

ridethru time

Min. baseblock (BB)

L2-03 |.. s 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9
time

L2-04 | Voltage recovery time S 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

L8-02 | Overheat pre-alarm level | °C 95 95 95 90 95 95 95 90 95 95
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Parame-
ter Num- Name Unit Factory Setting
ber
- Inverter Capacity kW | 18.5 | 22 30 37 45 55 75 90 110 | 132
02-04 kVA selection - 2A 2B 2C 2D 2E 2F 30 31 32 33
b8-03 Energy-saving filter time s 0.50 (Open loop vector control) 2.00 (Open loop vector control)
constant
b8-04 EiI:lrtgy-savmg coeffi- - | 11574 | 103.58 | 92.54 | 7632 | 71.56 | 67.20 | 46.20 | 41.22 | 36.23 | 33.18
C6-01 | Drive Duty selection - 0 0 0 0 0 0 0 0 0 0
Carrier frequency selec-
C6-02 | . & - 6 6 4 4 4 4 3 3 3 3
tion
) Carrler freq'uet.wy selec- ) 6 6 6 6 6 6 4 4 4 4
tion upper limit
£2-01 Motor rated current A | 329 | 386 | 523 | 656 | 797 | 950 | 130.0 | 156.0 | 190.0 | 223.0
(E4-01) . . . . ) . : : : .
E2-02 .
Motor rated slip Hz | 1.67 | 1.70 | 1.80 | 1.33 | 1.60 | 1.46 | 1.39 | 1.40 | 1.40 | 1.38
(E4-02)
E2-03
(E4-03) Motor no-load current A 7.8 9.2 109 | 19.1 | 22.0 | 24.0 | 36.0 | 40.0 | 49.0 | 58.0

E2-05 | Motor line-to-line resis-

(E4-05) |tance Q 0.403 0316 | 0.269 | 0.155 0.122 | 0.088 0.092 | 0.056 | 0.046 | 0.035

E2-06

(E4-06) Motor leak inductance % | 20.1 | 23,5 | 20.7 | 188 | 19.9 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0

Motor iron loss for
E2-10 . W | 508 586 750 925 1125 | 1260 | 1600 | 1760 | 2150 | 2350 I
torque compensation

L2.0p |Momentarypowerloss | o0 | o0 | o0 | 20 | 20 | 20 | 20 | 20 | 20 | 20
ridethru time

L2-03 i\i/[n‘l‘;'basebl"Ck(BB) s | 10| 10| 11| 11|12 121315 ] 17 17

L2-04 | Voltage recovery time s 0.6 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0 1.0

L8-02 | Overheat pre-alarm level | °C 98 78 85 85 90 90 98 108 | 100 | 110
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Parame-
ter Num- Name Unit Factory Setting
ber

- Inverter Capacity kW | 160 | 185 | 220 | 300

02-04 kVA selection - 34 35 36 37
Energy-saving filter time 2.00 (Open loop vector con-
b8-03 s
constant trol)
b8-04 Epergy—savmg coeffi- - 30.13 | 30.57 | 27.13 | 21.76
cient
C6-01 | Drive Duty selection - 0 0 1 1
Carrier frequency selec-
C6-02 | . & - 2 2 1 1
tion
) Carrler freq}ler}cy selec- ) 4 ) la la
tion upper limit
E2-01
270.0 | 310.0 | 370.0 | 500.0
(E4-01) Motor rated current A 7 1 7 5
E2-02 .
(E4-02) Motor rated slip Hz | 1.35 | 1.30 | 1.30 | 1.25
E2-03
(E4-03) Motor no-load current A 70.0 81.0 96.0 | 130.0

E2-05 | Motor line-to-line resis-
(E4-05) |tance

E2-06
(E4-06)

Q 0.029 | 0.025 0.020 | 0.014

Motor leak inductance % | 20.0 | 20.0 | 20.0 | 20.0

Motor iron loss for
E2-10 . w 2850 3200 3700 4700
torque compensation

L2.0p |Momentarypowerloss |50 1 o0 | o0 | g
ridethru time

12-03 |Min. baseblock (BB) s | 1.8 | 19 | 20 | 21
time

L2-04 | Voltage recovery time s 1.0 1.0 1.0 1.0

L8-02 | Overheat pre-alarm level | °C | 108 95 100 | 108

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 200-V class
Inverters with outputs of 0.4 to 11 kW.
* IfC6-02 is set to 0, 1, or F and the initial value of C6-03 and C6-04 is 2.0 kHz, the initial settings for C6-02 are as follows: 2: 5.0 kHz, 3: 8.0 kHz, 4:
10 kHz, 5: 12.5 kHz, and 6: 15 kHz. If the carrier frequency is set higher than the factory setting for Inverters with outputs of 7.5 kW or more, the Inverter
rated current will need to be reduced.
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Parameter Tables

€ Parameters that Change with the CT/VT/VT2 Selection

Parameters will change according to the CT/VT/VT2 selection (C6-01) in the way shown in the following
tables.

EChanges in Initial Values

Item that Changes with the CT/VT/
VT2 Selection

CT (C6-01 =0) VT/VT2 (C6-01 =1 or 2)

Refer to Factory Settings that Change with
C6-02 (Carrier frequency selection) 1 the Inverter Capacity (02-04) on page 5-92.
(See note 1.)

L3-02 (Stall prevention level during

150% 120%
accel)
L3-06 (Stall preveptlon level during 150% 120%
running)
L8-15 (OL2 characteristics selection at 0 (disabled) | (enabled)
low speeds)
OL2 calculation 150% per minute 120% per minute (See note 1.)

* The specifications are different for VT2. Refer to the following items for details.
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EChanges in Setting Ranges

Parameter for Which the Setting
Range Changes with the CT/VT/
VT2 Selection

CT (C6-01 = 0)

VT/VT2 (C6-01 =1 or 2)

C6-02 (Carrier frequency selection)

Oorl

0 to 6, F (depends on capacity)
(See note 1.)

b5-15 (PID sleep function operation
level)

b6-01 (Dwell frequency at start)

b6-03 (Dwell frequency at stop)

quency)

C1-11 (Accel/decel time switching fre-

C5-07 (ASR switching frequency)

d3-01 (Jump frequency 1)

d3-02 (Jump frequency 2)

d3-03 (Jump frequency 3)

d6-02 (Field frequency)

E1-04 (Max. output frequency)

E1-06 (Base frequency)

E1-07 (Mid. output frequency)

E1-09 (Min. output frequency)

E1-11 (Mid. output frequency 2)

E3-02 (Motor 2 max. output fre-
quency)

quency)

E3-04 (Motor 2 max. voltage fre-

1)

E3-05 (Motor 2 mid. output frequency

E3-07 (Motor 2 min. output frequency)

level)

L4-01 (Speed agreement detection

Upper limit: 150.0 Hz

Upper limit: 400.0 Hz

level (+/-))

L4-03 (Speed agreement detection

—150.0 to 150.0 Hz

—400.0 to 400.0 Hz

* The specifications are different for VT2. Refer to the following items for details.




Parameter Tables

m200-V Class Inverters

€ Parameters that Change with the VT2 Selection

VT VT VT2
. Rated Current e Carrier Frequency | Carrier Frequency
Capacity (kW) (N9-01) Rated(p(\:)urrent (C6-02) (C6-02)
(A) (kHz) (kHz)
0.4 32 3.6 15 10
0.75 4.1 4.6 15 10
1.5 7.0 7.8 15 10
2.2 9.6 10.8 15 8
3.7 15.0 16.8 15 10
5.5 23.0 23.0 15 15
7.5 31.0 31.0 15 15
11 45.0 46.2 15 8
15 58.0 59.4 15 10
18.5 71.0 74.8 15 10
22 85.0 88.0 15 10
30 115.0 115.0 10 10
37 145.0 162.0 8 5
45 180.0 192.0 8 5
55 215.0 215.0 8 8
75 283.0 312.0 5 2
90 346.0 360.0 5 2
110 415.0 415.0 2 2
H400-V Class Inverters
VT VT VT2
. Rated Current e Carrier Frequency | Carrier Frequency
Capacity (kW) (N9-01) Rated(p(\:)urrent (C6-02) (C6-02)
(A) (kHz) (kHz)
0.4 1.8 1.8 15 15
0.75 2.1 2.1 15 15
1.5 3.7 3.7 15 15
2.2 53 53 15 15
3.7 7.6 7.6 15 15
5.5 12.5 12.5 15 15
7.5 17.0 17.0 15 15
11 24.0 27.0 15 8
15 31.0 34.0 15 10
18.5 39.0 40.0 15 10
22 45.0 50.4 15 10




VT VT VT2
Rated Current e Carrier Frequency | Carrier Frequency
Capacity (kW) (N9-01) Rated(AC)urrent (C6-02) (C6-02)
(A) (kHz) (kHz)

30 60.0 67.2 10 8
37 75.0 77.0 10
45 91.0 96.0 10 8
55 112.0 125.0 10 5
75 150.0 156.0 8 5
90 180.0 180.0 8 8
110 216.0 240.0 8 5
132 260.0 260.0 5 5
160 304.0 304.0 5 5
185 370.0 414.0 5 2
220 506.0 515.0 2 2
300 675.0 675.0 2 2

BOL2 Derating Curve Differences for CT, VT, and VT2

CT (C6-01=0) OL2 (Inverter Overload Protection)
VT (C6-01=1)
— — VT2(C6-01=2)
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Application and Overload Selections

@ Select the Overload to Suit the Application

Set C6-01 (Drive Duty selection) depending on the application for which the Inverter is used.

If using the Inverter for fans or pumps, set C6-01 to 1 (1: VT Normal Duty 1) or 2 (2: VT2 Normal Duty 2).
It is designed for use on applications in which the load torque decreases as the speed decreases.
For other applications, leave C6-01 at the factory setting (0: CT Heavy Duty)

The setting ranges for the Inverter carrier frequency, overload tolerance, and maximum output frequency
depend on the setting in C6-01.

HRelated Parameters

Name Control Methods
Param- s F Change Open
eter . etting actory | during VIif | Flux
Description .
Num- LCD Display P Range | Setting | Opera- | vjf | with | Vec- ';,°°'°
ber e PG | tor | °¢
tor
Drive Duty selection 0: CT (Heavy Duty) (low carrier, constant
torque, 150% for 1 minute max.)
1: VT (Normal Duty 1) (high carrier, vari-
C6-01 able torque, 120% for 1 minute max.) Oto2 0 No Q Q Q Q
Heavy/Normal Duty 2: VT2 (Normal Duty 2) (high carrier,
variable torque 2)
Carrier frequency selection | Select carrier wave fixed pattern.
C6-02 Select F to enable detailed settings using OtoF 6*1 No Q Q Q Q
CarrierFreq Sel parameters C6-03 to C6-05.
Carrier frequency upper
limit
2.0to
C6-03 150 |0 :‘HZ No A | A A A
*2 %3
CarrierFreq Max
Set upper and lower carrier frequency limits
in kHz.
Set the carrier wave gain as shown below.
In vector control method, the carrier fre-
quency is fixed according to C6-03 (Carrier
Carrier frequency lower Frequency Upper Limit).
limit Carrier frequency
06-03 0.4 to
~ /6utput frequency x 15.0 kHz
co-0d co-04 ——" (C6-05) x K 1 25;2 ] No A A No No
Output frequency
. . E1-04
CarrierFreq Min (Maximum output frequency)
K is the coefficient determined by the set
value in C6-03.
C6-03 >210.0kHz: K=3
10.0 kHz > C6-03 >5.0kHz: K =2
. 5.0 kHz > C6-03: K =2
Carrier frequency
proportional gain
€6-05 0010991 00 No Al A | No | No
CarrierFreq Gain

* 1. The factory settings depend on the Inverter capacity.
* 2. The setting ranges depend on the Inverter capacity.
* 3. Can be set and referenced only when C6-01 is set to 1, and C6-02 is set to F.



Application and Overload Selections

mDifference between CT and VT

The characteristics of CT (low carrier, constant torque) and VT (high carrier, variable torque) are shown

below.

CT: Low Carrier, Constant Torque

VT/VT2: High Carrier, Variable Torque

Constant Torque

Torque

0 Motor speed

Variable Torque

Torque

Motor speed

Constant torque means a fixed load torque for all motor
speed, and it requires overload resistance capability.
Applications include pushers, conveyors, cranes, and
other friction or heavy loads.

Variable torque means that the load torque will decrease
as the speed decreases. Normally, overload resistance
capability is not required. Applications include fans and
pumps.

Low carrier: Acoustic noise is present.

High carrier: Acoustic noise is not present.
VT2 limits the carrier frequency in order to keep a higher

torque than VT.

ESetting Precautions

C6-01 (CT/VT Selection)

When setting C6-01, observe the following precautions.

» Depending on the set value in C6-01, the setting range of the related parameters is limited as follows:

6
0 (Low Carrier, Constant 1 (High Carrier, Variable
C6-01 Set Value Torque) Torque) 2 (VT2) I
0, -
Inverter Overload Protection Level 150% Inyerter rated cur 120% Inverter rated current/1 min.
rent/1 min.
0: Low carrier low noise
1: Carrier 2 kHz
2: Carrier 5 kHz
. . 0: Low carrier, low noise | 3: Carrier 8.0 kHz
C6-02 (Carrier Frequency Selection) 1: Carrier 2 kHz 4: Carrier 10.0 kHz
5: Carrier 12.5 kHz
6: Carrier 15 kHz
F: User-set*
E1-04 and E3-02 (Max. Output Fre- 150 Hz 400 Hz
quency)
L3-02 (Stall Breventlon Level Dur- 150% 120%
ing Acceleration)
LL3-06 (Stall Prevention Level Dur- 150% 120%

ing Operation)

* Factory settings depend on Inverter capacity. (see 5-77 for details)
e When the setting in E1-04 or E3-02 is greater than 150 Hz, if C6-01 is set to 0, an OPE02 (Parameter set-
ting range error) will occur.




Carrier Frequency
When selecting the carrier frequency, observe the following precautions items.
* When using a device with C6-01 set to 1 (VT) or 2 (VT2), adjust the carrier frequency according to the
cases shown below.

If the wiring distance between Inverter and motor is long: Set the carrier frequency low. (Use the following
values as guidelines.

Wiring Length 50 m or less 100 m or less Over 100 m

C6-02 (carrier frequency)

setting 0to 6 (15 kHz) 0to 4 (10 kHz) 0to 2 (5 kHz)

If speed and torque are inconsistent at low speeds: Set the carrier frequency low.
If Inverter noise is affecting peripheral devices: Set the carrier frequency low.

If leakage current from the Inverter is large: Set the carrier frequency low.

If metallic noise from the motor is large: Set the carrier frequency high.

Carrier frequency upper limit depends on the Inverter capacity. Refer to Factory Settings that Change with the
Inverter Capacity (02-04) on page 5-92.

* When using V/f control or V/f control with PG, the carrier frequency may be varied to match the output
frequency, as shown in the following diagram, by setting C6-03 (Carrier Frequency Upper Limit), C6-04
(Carrier Frequency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).

Carrier Frequency

C6-03

<—— Output frequency x C6-05

C6-04 « K*

Output frequenc
E1-04 P a Y

Max. Output Frequency
* Kis the coefficient determined by
the set value in C6-03.
C6-03 > 10.0 kHz: K=3
10.0 kHz > C6-03 > 5.0 kHz: K=2
5.0 kHz < C6-03: K=1

Fig 6.1

» With vector control, the carrier frequency is fixed by the Carrier Frequency Upper Limit in C6-03 if user-
set, or by the carrier frequency set in C6-02.

* To fix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05 to 0.
* If the settings are as shown below, OPE11 (Data setting error) will occur.

If Carrier Frequency Proportional Gain (C6-05) > 6 and C6-03 < C6-04.
If C6-01 = 0 and Carrier Frequency Selection C6-02 is set from 2 to E.
If C6-01 = 1 and Carrier Frequency Selection C6-02 is set from 7 to E.



Application and Overload Selections

HOL Curve Derating for Carrier Frequency

1) OL Curve Derating for Carrier Frequency

When C6-01 is set to 1 or 2, the Inverter overload current level will be reduced, and even when the overload
current falls to below 120%, OL2 (Inverter overload) will be detected. The Inverter overload current reduction
level is shown below.

200V class
37 to 90 kW
Overload current reduction level 400V class 200 V class 22 kW or less
A 75to 110 kW
400V class 22 KW or less
100% -
80% / % /
5% 400V cl 7
class
132 kKW 200V class
400V class| 30 kW
. 160 kW 400V class
50% 30 to 55 kW
Carrier frequency
»
0 5kHz 8kHz 10kHz 15kHz

2) OL Curve Derating for Ambient Temperature

The following diagram shows the derating that will occur according to the setting of the ambient temperature
(L8-12).

L8-12 =45: 100% (default) at an ambient temperature of 45°C
L8-12 = 60: 80% (default) at an ambient temperature of 60°C 6
Rating
A
100%

80%

50%

» Ambient temperature setting
0 45°C 60°C (L8-12)
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Frequency Reference

This section explains how to input the frequency reference.

@ Selecting the Frequency Reference Source

Set parameter b1-01 to select the frequency reference source.

HRelated Parameters

Name Control Methods
Param- Change Open
eter . Setting | Factory | during VIf | Flux
Description A
Num- LCD Display 2 Range | Setting | Opera- | V/f | with | Vec- ';,°°'°
ber tion PG | tor Ee
tor
Reference selection Set the frequency reference source
0: Digital Operator
. 1: Control circuit terminal (analog input)
b1-01 Reference Source 2: RS-422A/485 communications Oto4 ! No Q Q Q Q
3: Option Card
4: Pulse train input
Puls: ;rlainf lecti 0: Frequency reference
He-01 | MPut funchion sefection 1: PID feedback value 0to2 0 No A A A A
Pulse Input Sel 2: PID target value
Pulse train
~ input scaling Set the number of pulses taking the refer- 1000 to
H6-02 ence to be 100%, in Hz. 32000 | 1440HzZ | Yes AL A A A

Pulse Input Gain

Hinput the Reference Frequency from the Digital Operator
When b1-01 is set to 0, you can input the reference frequency from the Digital Operator.
Input the reference frequency from the Digital Operator's reference frequency setting display.

For details on setting the reference frequency, refer to Chapter 3 .

7 DRIVE- _ Rdy
CCnn Frequency Ref
ILI IAEREN] U1 -[of] = 0.00Hz
et = = U1 - 02 = 0.00Hz
U1 - 03 =0.00A

Fig 6.2 Frequency Setting Display



Frequency Reference

Hinputting the Frequency Reference Using Voltage (Analog Setting)

When b1-01 is set to 1, the frequency reference is the voltage input to the control circuit terminal Al, and

control circuit terminal A2.

Inputting Master Speed Frequency Reference Only

If inputting the master speed frequency reference only, input the voltage reference to control circuit terminal

Al. The voltage range can be selected by setting H3-01.

When H3-01 =0

Inverter
2kQ (2 W)

+V (Power supply: 15 V,
20 mA)

A1 (Master speed frequency
reference)

A2 (Auxiliary speed frequency

reference)
AC (Analog common)

2kQ
@ew)

When H3-01 =1

Inverter

2kQ (2 W)

+V (Power supply: 15 V,
20 mA)

A1 (Master speed frequency
reference)

A2 (Auxiliary speed frequency
reference)

AC (Analog common)

-V (Power supply: =15V,
20 mA)

2kQ (2 W)

Fig 6.3 Master Speed Frequency Reference Input

2-Step Switching: Master/Auxiliary

If performing 2-step switching between master and auxiliary speed frequencies, input the master speed fre-
quency reference to control circuit terminal A1, and input the auxiliary speed frequency reference to A2.

When terminal S3 (multi-step speed command 1) is OFF, terminal Al (master speed frequency reference) will
be the Inverter frequency reference, and when terminal S3 is ON, terminal A2 (auxiliary speed frequency ref-
erence) will be the Inverter frequency reference. The voltage range can be selected by setting H3-01.

When H3-01 =0

Inverter

S3 Multi-step speed
Master/ command 1

Auxiliary
SC Sequence common

+V (Power supply: 15V,
0to 10 V input 20 mA)
A1 (Master speed frequency
0to10V reference)
input
A2 (Auxiliary speed frequency
reference)

AC (Analog common)

OFF _ON

;E DIP switch S1

When H3-01 =1

Inverter

S3 Multi-step speed
Master/ command 1
Auxiliary

SC Sequence common

+V (Power supply: 15V,
20 mA)

A1 (Master speed fre-

?n&:m % 0t0 10 V input quency reference)
2 kQ A2 (Auxiliary speed fre-
2w) quency reference)

AC (Analog common)

-V (Power supply: =15 V, 20 mA
OFF_ON
I or swichs1

Fig 6.4 Master/Auxiliary Frequency Reference Input

Setting Precautions

When inputting a voltage signal to terminal A2, observe the following precautions.

* Turn OFF pin 2 on DIP switch S1 for switching between voltage and current (factory setting is ON).




HInputting Frequency Reference Using Current

When b1-01 is set to 1, the current input to the control circuit terminal A2 becomes the frequency reference.
Input the current (4 to 20 mA) in control circuit terminal A2.

When H3-09 (Multi-Function Analog Input Terminal A2 Signal Level Selection) is set to 0 (factory setting)
the input on A2 is added to Al.

Inverter

+V (Power supply: 15V, 20 mA)

A1 (Auxiliary speed frequency
reference)

A2 (Master speed frequency
reference)

AC (Analog common)

1 to 20 mA input

OFF _ON
DIP switch S1
2

Fig 6.5 Frequency Reference Using Current

Setting Precautions
* When inputting a current signal to terminal A2, turn ON pin 2 on DIP switch S1 (factory setting: ON).

* If using terminal A2 to input the master speed reference and terminal Al to input the auxiliary frequency
reference, set H3-13 (Terminal A1/A2 Switching) to 1.

ESetting Frequency Reference Using Pulse Train Signals
When b1-01 is set to 4, the pulse train input to control circuit terminal RP is used as the frequency reference.

Set H6-01 (Pulse Train Input Function Selection) to 0 (frequency reference), and then set the 100% reference
pulse frequency to H6-02 (Pulse Train Input Scaling).

Pulse Input Specifications Inverter

Low level voltage 0.0t0 0.8V

High level voltage | 3.5t013.2V

Heavy duty 30 to 70% 32_k|E|Z_|ri|_a;(.5t 132V
el (o] .
RP(Pulse train input
Pulse frequency 0to 32 kHz Bulse mput terminal)

AC (Analog common)

Fig 6.6 Frequency Reference Using Pulse Train Input



Frequency Reference

€ Using Multi-Step Speed Operation

With SYSDRIVE RV series Inverters, you can change the speed to a maximum of 17 steps, using 16 fre-
quency references, and one jog frequency reference.

The following example of a multi-function input terminal function shows a 9-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

HRelated Parameters

To switch frequency references, set multi-step references 1 to 3 and the jog reference selection in the multi-
function contact inputs.

Multi-function Digital Inputs (H1-01 to H1-05)

Terminal et Set Value Details
Number
S4 H1-02 3 Multi-step speed reference 1 (Also used for master speed/auxiliary speed switching when
multi-function analog input H3-09 is set to 2 (auxiliary frequency reference).)
S5 H1-03 4 Multi-step speed reference 2
S6 H1-04 5 Multi-step speed reference 3
S7 H1-05 6 Jog frequency selection (given priority over multi-step speed reference)

Multi-step Speed by Combining Multi-Function Digital Inputs

The speed can be changed by combining the ON/OFF status of S4 to S7 (multi-function digital input termi-
nals) to set multi-step speed references 1 to 3 and the jog frequency selection. The following table shows the
possible combinations.

TerminalS4 TerminalS5 TerminalS6 TerminalS7
Speed Multi-step Multi-step Multi-step Jog Fre- Selected Frequency
Speed Refer- | Speed Refer- | Speed Refer- quency
ence 1 ence 2 ence 3 Selection
1 OFF OFF OFF OFF Frequency reference 1 d1-01, master speed frequency
2 ON OFF OFF OFF Frequency reference 2 d1-02, auxiliary frequency
3 OFF ON OFF OFF Frequency reference 3 d1-03
4 ON ON OFF OFF Frequency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Frequency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Frequency reference 8 d1-08
9 - - - ON" Jog frequency d1-17

* Terminal S7's jog frequency selection is given priority over multi-step speed references.




Setting Precautions
When setting analog inputs to speed 1 and speed 2, observe the following precautions.

* When setting terminal Al's analog input to speed 1, set b1-01 to 1, and when setting d1-01 (Frequency
Reference 1) to speed 1, set b1-01 to 0.

* When setting terminal A2's analog input to speed 2, set H3-09 to 2 (auxiliary frequency reference). When
setting d1-02 (Frequency Reference 2) to speed 2, set H3-09 to 1F (do not use analog inputs).

EConnection Example and Time Chart

The following diagram shows a time chart and control circuit terminal connection example during a 9-step

operation.
Inverter
—< S1 Forward/stop
[ S2 Reverse/stop
[ Error reset
q Multi-step reference 1
[ Multi-step reference 2
¢ Multi-step reference 3
[ Jog frequency
SC Sequence common
Fig 6.7 Control Circuit Terminal During 9-step Operation
Frequenc
refecl"enceys
Frequency
reference 7
Frequency
reference’®
Frequency
reference 5
Frequenc
refe?encey4
Frequency :
Frequency reference 3
reference Frequency refer- /
ence 2: Auxiliary
speed frequency
Frequency ref-
erer?ce 1 :)l/\/las— Jog frequency
ter speed
frequency ;
Forward/stop | ON OFF
Multi-step speed | OFF ON |
reference 1 ; ; !
Multi-step speed OFF ON | |
reference 2 : H
Multi-step speed | OFF | ON
reference 3 * * * ; T
Jog frequency | OFF ; ITI

selection

Fig 6.8 Multi-step Speed Reference/Jog Frequency Selection Time Chart



Run Command .

Run Command

This section explains input methods for the run command.

@ Selecting the Run Command Source

Set parameter b1-02 to select the source for the run command.

HRelated Parameters

Name Control Methods
Param- Change Open
eter sl Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | Vi | with | Vec- | “2°P
ber tion PG tor | Vee-
tor
Operation method Set the run command source.
selection 0: Digital operator
b1-02 1: Control circuit terminal (sequence input) 0to3 1 No Q Q Q Q
Run Source 2: RS-422A/485 communications
3: Option Card

HPerforming Operations Using a Digital Operator

When b1-02 is set to 0, you can perform Inverter operations using the Digital Operator keys (RUN, STOP,
JOG, and FWD/REYV). For details on the Digital Operator, refer to Chapter 3 .

HPerforming Operations Using Control Circuit Terminals

When b1-02 is set to 1, you can perform Inverter operations using the control circuit terminals.

Performing Operations Using a 2-wire Sequence

The factory setting is set to a 2-wire sequence. When control circuit terminal S1 is set to ON, forward opera- 6
tion will be performed, and when S1 is turned OFF, the Inverter will stop. In the same way, when control cir- .
cuit terminal S2 is set to ON, reverse operation will be performed, and when S2 is turned OFF, the Inverter
will stop.

Forward/stop Inverter

—O O—O0 sl

Reverse/stop

—0 O0—0O %

O SC Sequence common

Fig 6.9 2-wire Sequence Wiring Example

6-11




Performing Operations Using a 3-wire Sequence

By selecting 0 for any parameter from H1-01 to H1-05 (related to terminals S3 to S7), the selected terminal
functions as a forward/reverse run command, and terminals S1 and S3 change functions to 3-wire sequence
commands.

When the Inverter is initialized for 3-wire sequence control (A1-03=3330), multi-function input 3 (terminal
S5) will be the forward/reverse direction.

Stop  switch  Operation switch
(NC contact) (NO contact)
Y

®.® O O Run command
s? (operates when ON)
Stop command
S5 }__stopped when OFF) |
O O orward/reverse direction
s¢ (multi-function input)

1 Sequence input common

Fig 6.10 3-wire Sequence Wiring Example

50 ms min.
Run command | Can be either ON or OFF
OFF

Stop command | (stopped)
Forward/reverse | OFF (forward)] ON (reverse) I
direction

Motor speed
Stop Forward Reverse Stop Forward

Fig 6.11 Three-wire Sequence Time Chart

Use a sequence that turns ON terminal S1 for 50 ms or longer for the run command. This will make the run
command self-holding in the Inverter.

INFO



Stopping Methods .
Stopping Methods

This section explains methods of stopping the Inverter.

@ Selecting the Stopping Method

There are four methods of stopping the Inverter when a stop command is set:
* Deceleration to stop
* Coast to stop
* DC braking stop

 Coast to stop with timer

Set parameter b1-03 to select the stopping method.

HRelated Parameters

Name Control Methods
Param- Change Open
eter s Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | v/f | with | Vec- |;I°°P
ber tion PG | tor tii-

Sets the stopping method when a stop com-

. . mand is input.

Stopping method selection | (. Deceleration to stop

1: Coast to stop

b1-03 2: DC braking stop (Stops faster than coast 0to3 0 No Q Q Q Q
to stop, without regenerative operation.)

3: Coast to stop with timer (Run com-
mands are ignored during deceleration
time.)

Stopping Method

Operation selection for set- | Used to set the method of operation when
ting E1-09 or less the frequency reference input is less than the
minimum output frequency (E1-09).

0: Run at frequency reference (E1-09 not

effective). 6

b1-05 1: STOP (Frequencies below E1-09 in the Oto3 0 No No No A No

Zero-Speed Oper coast to stop state.) |

2: Run at min. frequency. (E1-09)
3: Run at zero speed (Frequencies below
E1-09 are zero)

Zero speed level (DC L

injection braking starting Sets Athe freql{ency to start the DC 1nJ§ct10n

frequency) brak{ng in units of Hz when deceleration to 00t
b2-01 stop is selected. 10.0 0.5 Hz No A A A A

DC injection braking starts from E1-09 :

DClnj Start Freq when b2-01 <E1-09.

DC injection braking cur-

rent Sets the DC injection braking current as a 0to
b2-02 percent, with the Inverter rated current as 100 50% No A A No A

DClnj Current 100%.

DC injection braking time | Sets the DC injection braking time in sec-

at stop onds. 0.00

The motor coasts to a stop after the decelera- )

b2-04 tion time due to inertia. DC injection brak- 10t(())0 0505 No A A A A

 Time@ ing stops coasting.
DClnj Time@Stop The value 0.00 disables DC injection.




HDeceleration to Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 0, the motor deceler-
ates to a stop according to the deceleration time that has been set. (Factory setting: C1-02 (Deceleration Time

1)

If the output frequency when decelerating to a stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 only for the time set in b2-04.

For deceleration time settings, refer to page 6-22 Setting Acceleration and Deceleration Time Units.

Run command |

ON OFF

Output frequency

Decelerates to stop at
decelerationtime | N ...

DC injection brake

DC injection brake time
when stopping (b2-04)

Fig 6.12 Deceleration to Stop

HCoast to Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 1, the Inverter output
voltage is interrupted. The motor coasts to a stop at the deceleration rate that counterbalances damage to the
machine and inertia including the load.

Run command |

ON OFF

Output frequency

<—| Inverter output freqeuencty interrupted.

Fig 6.13 Coast to Stop

% After the stop command is input, run commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO
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EDC Braking Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 2, a wait is made for
the time set in L2-03 (Minimum Baseblock (BB) Time) and then the DC injection brake current set in b2-02 is
sent to the motor to apply a DC injection brake to stop the motor. The DC injection brake time is determined
by the set value in b2-04 and the output frequency when the stop command is input.

DC injection brake time

ON

Run command
| OFF

b2-04_10

Output frequency

<—| Inverter output voltage interrupted |

i DC injection brake

b2-04

Minimum baseblock DC injection brake time| :
time (L2-03) H H Output frequency at
H ! stop command input
10% 100% (maximum output frequency)

Fig 6.14 DC Injection Braking (DB) Stop

% Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.

INFO

HCoast to Stop with Timer

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 3, the Inverter output
is interrupted to coast the motor to a stop. After the stop command is input, run commands are ignored until
the time T has elapsed. The time T depends upon the output frequency when the stop command is input and
the deceleration time.

[e] ti it ti T
Run command ON | OFF OoN OFF ,T peration wait time
Output : , Deceleration time
frequency (e.g., C1-02)

Inverter output voltage interrupted |—>

Minimum baseblock
time (L2-03)

| Operation wait time T

Output frequency at
stop command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.15 Coast to Stop with Timer

6-15




@ Using the DC Injection Brake

Set parameter b2-03 to apply the DC injection brake voltage to the motor while it is coasting to a stop, to stop
the motor and then restart it.
Set b2-03 to 0 to disable the DC injection brake at start.

Set the DC injection brake current using b2-02.

HRelated Parameters

Name Control Methods
Param- Change Open
eter sl Setting | Factory | during VIf Flux
Description .
Num- LCD Display P Range | Setting | Opera- | v/ | with | Vec- ';,°°P
ber tion PG tor ec-
tor
DC injection braking
current
Set the DC Injection Braking Current as a per- 0 to o
b2-02 centage of the Inverter rated current. 100 0% No A A No A
DClnj Current
?C injtectﬁ?tn braking Used to set the time to perform DC injection
tme at stal braking at start in units of 1 second. 0.00
b2-03 Used to stop coasting motor and restart it. to 0.00s No A A A A
When the set value is 0, DC injection braking 10.00
DClInj Time@Start at start is not performed.

Hinputting the DC Injection Brake Command from Control Circuit Terminals

If a multi-function input terminal (H1-OJO) is set to 60 (DC injection brake command), the DC injection
brake is applied to the motor by turning ON the terminal (the DC injection brake command) when the Inverter
is being stopped.

The time chart for the DC injection brake is shown below.

DC injection brake command | |

FRUN : | | :

Output frequency

DC injection brake  £4.9g b2.01 DC injection brake

If you input the DC injection brake command from an external terminal, or if the run command
and jog command are input, the DC injection brake will be disabled, and operation will
resume.

Fig 6.16 DC Injection Brake Time Chart



Stopping Methods

EChanging the DC Injection Brake Current Using an Analog Input

When H3-09 (Multi-function Analog Input Terminal A2 Function Selection) is set to 6 (DC injection brake
current), the DC injection brake current level is specified by the analog input.

At 10 V input (voltage) or 20 mA input (current), 100% of the Inverter rated current will be applied.

DC injection brake voltage level

100% [y d
Inverter rated current :

0 10V
@ (20 mA)

If you set this parameter to 7 and use overtorque detection
in the multi-function output, you can apply the brake only
when overtorque detection 1 turns ON.

Fig 6.17 DC Injection Brake Current Using an Analog Input

@ Using High slip braking

When the system is operating, the Inverter is delivering an amount of electrical energy to the motor, this
energy is transformed into mechanical and thermal energy.

As a generator, the motor efficiency is still high. Most of the energy returns to the Inverter as current flow.

This regenerated current is stored in the DC bus capacitors, increasing the DC bus voltage. If the regenerated

energy is bigger than the Inverter losses (10% or less) the DC bus will increase to a level where the braking 6
resistor starts working. If no braking resistor is installed the DC voltage will increase up to a level where the I
Inverter operation will be stopped and an overvoltage (OV) is shown.
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HRelated parameters

Param- Name

eter - Setting Factory Cha_nge Access ey
Num- i pescupton Range Settin during Level (i
ber LCD Display 9 9 | Operation Register
High-slip braking
deceleration fre-
quency width Sets the frequency width for deceleration dur-
n3-01 ing high-slip braking in percent, taking the 1to020 5% No A 588H
Maximum Frequency (E1-04) as 100%
HSB Decel Width
ngh'sthlI,’ b,rt aking Sets the current limit for deceleration during
current it high-slip braking in percent, taking the motor
n3-02 rated current as 100%. The resulting limit 100 to 200 150% No A 589H
must be 150% of the Inverter rated current or
HSB Current Ref less.
High-slip braking
stop dwell time Sets the dwell time for the output frequency
for FMIN (1.5 Hz) during V/f control.
n3-03 Effective only during deceleration for high- 0.0t010.0 1.0s No A S8AH
HSB DwelTim@stp | SiP braking.
High-slip braking OL
time Set the OL time when the output frequency
n3-04 does not change for some reason during decel- | 30 to 1200 40's No A 58BH
eration for high-slip braking.
HSB OI Time
Terminal sel S3-S7
H1-01
- Multifunction Digital Inputs 0to 77 No A 400H to
404H
H1-05
Terminal sel S3-S7
EThe concept of HSB

If we want to stop very fast without using a braking resistor, the only way is to reduce the amount of current
regeneration. This is done by reducing the motor efficiency. Most of the energy will be dissipated as heat
within the motor and just a little bit of energy is regenerated to the Inverter.

The way to reduce the motor efficiency is to force a high slip in the motor and keep it working in the non-lin-

ear zone of its Torque/slip curve.




Stopping Methods

K -..\ // /'.l
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|5=2 'I \ ) I" .\ ColreLoss
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$=1 Input Power
Braking Mode ¢ Motor

«4—Mode

Linear area, power and
torque are proportional.

)
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. ]
. I
i
. ]
]
1

returned to

source=0

Non linear zone, power and
torque are non proportional (the
same torque produces less power.
Low efficiency.

High efficiency.

Fig 6.18 Torque/slip curve

The normal behavior is to work in the linear area with a small slip (s<1).

High Slip Braking Procedure

1. When HSB is applied, suddenly your output frequency will decrease to half of the actual value. That 6
means that you are working at the point of Torque/slip curve near S=0.5. This is the low efficiency area
and the mechanical energy is dissipated mainly as thermal loss in the motor. As the electrical regeneration
is low the DC voltage does not increase.

The voltage applied to the motor is the corresponding voltage according the V/f curve. The voltage might
be higher if the regenerated current is bigger than the value programmed in N3-02.

As the mechanical speed is approaching the output frequency, the slip is decreasing and the motor is going
back to the linear zone where it increases efficiency.

2. When the motor is in the linear area of the Torque/slip curve (normal behavior) the efficiency is high and
the regeneration to the inverter is big. This causes the increase of the DC bus. If the DC voltage reaches the
Overvoltage (OV) level the inverter reduces the frequency, suddenly according the value programmed in
N3-01 and returning to the High slip/low efficiency zone of the Torque/slip curve and the process of step 1
is repeated.

3. This step is not always necessary. If step 2 is not sufficient enough to stop the motor and the DC voltage
increases again, the inverter takes an other action similar like step 2.

After these steps the inverter runs for 1.5 s at minimum speed and decelerates to zero following the pro-
grammed ramp. This last process is to be sure that the output frequency decreases to zero so that the linear
area of the Torque/slip curve is reached.

Ajpg
[ J

IMPORTANT]

The motor will overheat with this stopping method. Be careful to guarantee good ventilation to the
motor. Most AC motors have a thermal resistor or a clixon built in.
It is strongly recommended to use the thermal resistor in case of overheating.

6-19



@ Using a Deceleration Stop from an External Input

Set a multi-function input terminal (H1-O0O) to 15 or 17 (deceleration stop) to decelerate to a stop at the
deceleration time set in C1-09. If the deceleration stop uses normally open logic, set the multi-function input
terminal (H1-OIO) to 15, and if it uses normally closed logic, set the multi-function input terminal (H1-O10J)
to 17.

After deceleration stop command has been given from an external input, operation cannot be restarted until the
Inverter has stopped. To cancel the deceleration stop, turn OFF the run command and deceleration stop com-

mand.

HRelated Parameters

Name Control Methods
Param- Change Open
eter s Setting | Factory | during VIf Flux
Description p
Num- LCD Display i Range | Setting | Opera- | V/f | with | Vec- ';,°°p
ber tion PG tor (S
tor
Deceleration stop time | The deceleration time when the multi-function
input “Deceleration stop” is ON. 0.0 to
C1-09 This function can be used as a stopping 6000.0 10.0s No A A A A
Fast Stop Time method when a fault has been detected.

* The acceleration and deceleration settings range varies depending on the setting in C1-10. When C1-10 is set to 0, the acceleration/deceleration settings
range is 0.00 to 600.00 (seconds).



Acceleration and Deceleration Characteristics .

Acceleration and Deceleration Characteristics

This section explains the acceleration and deceleration characteristics of the Inverter.

@ Setting Acceleration and Deceleration Times

Acceleration time indicates the time taken for the output frequency to climb from 0% to 100%. Deceleration
time indicates the time taken for the output frequency to reduce to 0%. The factory setting of the acceleration
time is C1-01, and the factory setting of the deceleration time is C1-02.

HRelated Parameters

Name Control Methods
Param- Fac- Change 5
eter Description Setting tory during Vi | Flux | 2t
Num- | LCD Display Range | g . Opera- | Vi | with | Vec- | -°°P
ber etting | tion P Vec-
G tor
tor
Acceleration time 1 N
Cl-o01 Set the acceleration time to accelerate from 0 to Yes Q Q Q Q
Accel Time 1 the maximum output frequency, in 1-second units.
Deceleration time 1 Set the deceleration time in seconds for the output
C1-02 o o Yes Q Q Q Q
" frequency to fall from 100% to 0%.
Decel Time 1
Acceleration time 2 | Acceleration time when multi-function input
C1-03 “Acceleration/deceleration time selection 1" is Yes A A Q A
Accel Time 2 ON.
Deceleration time 2 | Deceleration time when multi-function input
C1-04 “Acceleration/deceleration time selection 1" is Yes A A Q A
Decel Time 2 ON.
0.0 to
Acceleration time 3 | Acceleration time when multi-function input 6000.0* 10.0's
C1-05 “Acceleration/deceleration time selection 2" is No A A Q A
Accel Time 3 ON.
Deceleration time 3 | Deceleration time when multi-function input
C1-06 “Acceleration/deceleration time selection 2" is No A A Q A
Decel Time 3 ON.
Acceleration time 4 | Acceleration time when multi-function input
C1-07 5‘Accclcrat!on/dccclcrat%on time sclcct%on 1" and No A A Q A
. Acceleration/deceleration time selection 2" are
Accel Time 4
ON.
Deceleration time 4 | Deceleration time when multi-function input
C1-08 “Acceleration/deceleration time selection 1" and No A A Q A
Decel Time 4 “Acceleration/deceleration time 2" are ON.
Acceleration/decel-
eration time setting .
C1-10 | unit 0:0.01's Oorl 1 No A A Q A
1:0.1s
Acc/Dec Units
Acceleration/decel- Sct thc frcql{cncy at which 'accclcratlon/dccclcra—
o . tion time switches automatically.
eration time switch- . .
; Less than set frequency: Acceleration/deceleration
ing frequency time 4
Cl-11 Set frequency or above: Acceleration/deceleration gé)otg 0.0 Hz No A A A A
time 1 :
Multi-function inputs “Acceleration/deceleration
Acc/Dec SW Freq time selection 1" and “Acceleration/deceleration
time selection 2" are given priority.




Name Control Methods
Param- Fac- Change Open
eter ) Description Setting tory during v_/f Flux rs
Num- LCD Display Range Setting Opera- | V/f | with | Vec- v
ber tion PG tor G
tor
S-curve characteris-
tic time at accelera-
tion start
c2-01 000t | 205 | No Al oA | A
2.50
SCrv Acc@ Start
. Set the S-curve characteristic time for each part in
S-curve characteris- d
tic time at accelera- | ool C e
tion end When you set the S-curve characteristic time, the
start time and end time S-curve characteristic 0.00 to
€2-02 time's acceleration/deceleration time is lengthened 2.50 0.20s No A A A
SCrv ACC@ End | BY /2 only.
Run
command OFF
S-curve characteris-
tic time at decelera- | Output freque
tion start
€2-03 000t | 5505 | No A A A
2.50
SCrv Dec@ Start
S-curve characteris-
tic time at decelera-
tion end
C2-04 000t | 5505 | No A A A
2.50
SCrv Dec@ End

*

range is 0.00 to 600.00 (seconds).

HSetting Acceleration and Deceleration Time Units

Set the acceleration/deceleration time units using C1-10. Parameter C1-10 is set to 1 at the factory.

The acceleration and deceleration settings range varies depending on the setting in C1-10. When C1-10 is set to 0, the acceleration/deceleration settings

Set value Details
0 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.1 s.

ESwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

Using the Inverter, you can set four acceleration times and four deceleration times. When the multi-function
input terminals (H1-O0) are set to 7 (acceleration/deceleration time selection 1) and 1A (acceleration/decel-
eration time selection 2), you can switch the acceleration/deceleration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleration/Deceleration Time | Acceleration/Deceleration Time A n - . .
" . - . cceleration Time Deceleration Time
Selection 1 Terminal 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




Acceleration and Deceleration Characteristics

ESwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch acceleration/deceleration time automatically using the set frequency.

When the output frequency reaches the set value in C1-11, the Inverter switches the acceleration/deceleration
time automatically as shown in the following diagram.

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.

Qutput frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

| ? 5 T

[ - d b 0 1

C1-07 rate C1-01 rate C1-02 rate C1-08 rate
When output frequency > C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 1 (C1-01, C1-02).

When output frequency < C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 4 (C1-07, C1-08).

Fig 6.19 Acceleration/deceleration Time Switching Frequency

B Adjusting Acceleration and Deceleration Time Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to 5 (acceleration/decelera-
tion time gain), you can adjust the acceleration/deceleration time using terminal A2's input voltage.

The Inverter's acceleration time when the acceleration time has been set in C1-01 is as follows: 6

Acceleration time = C1-01 set value x acceleration/deceleration time gain L

Acceleration/deceleration time gain (set value: 5)

100%

k (Acceleration/deceleration gain from 1 to
50%| 10 V) = 10 V/Input voltage (V) x 10 (%)

OQwvay 5V 10V

Fig 6.20 Acceleration/Deceleration Time Gain Using an Analog Input
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BEntering S-curve Characteristics in the Acceleration and Deceleration Time

By performing acceleration and deceleration using an S-curve pattern, you can reduce shock when starting and
stopping the machine.

Using the Inverter, you can set an S-curve characteristic time for each of the following: Acceleration start
time, deceleration start time, acceleration end time, and deceleration end time.

Acceleration time = Selected acceleration time + (Acceleration start time S-curve characteristic time +
Acceleration end time S-curve characteristic time) / 2
Deceleration time = Selected deceleration time + (Deceleration start time S-curve characteristic time +
INFO . ) T
Deceleration end time S-curve characteristic time) / 2

% Set the S-curve characteristic time to lengthen acceleration/deceleration time as follows:

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

Output frequency —

C5.02 C50

Fig 6.21 S-curve Characteristic during Operation Switching

@ Accelerating and Decelerating Heavy Loads (Dwell Function)

The dwell function stores the output frequency when starting or stopping heavy loads. By temporarily storing
the output frequency, the motor can be prevented from stalling.

The deceleration stop must be selected when using the dwell function. Set b1-03 (Stopping Method Selection)
to 0.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact_ory during \[-[f Flux Loop
Num- LCD Display Range | Setting | Opera- | V/f | with | Vec- v
ber tion PG | tor Ee
tor
Dwell frequency at start 0.0 to
b6-01 Run ON 400.0 0.0 Hz No A A A A
Dwell Ref(@Start command —————— OFF
Dwell time at start Output 0010
b6-02 frequency o 0.0 No Al A | A | A
Dwell Time@Start :
Dwell frequency at stop : g g
b6-03 : Mjbe 01 B6-03TT N gote | oomz No | Al Al al a
Dwell Ref@Stop b6-02 b6-04 1M
Dwell time at stop The dwell function is used to output a frequency 0.0t
b6-04 temporarily when driving a motor with a heavy 10 00 0.0s No A A A A
Dwell Time@Stop load. :




Acceleration and Deceleration Characteristics

@ Preventing the Motor from Stalling During Acceleration (Stall Prevention
During Acceleration Function)

The Stall Prevention During Acceleration function prevents the motor from stalling if a heavy load is placed

on the motor, or sudden rapid acceleration is performed.

If you set L3-01 to 1 (enabled) and the Inverter output current exceeds the -15% level of the set value in L3-

02, the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

If you set L3-01 to 2 (optimum adjustment), the motor current accelerates to the value set in L3-02. With this

setting, the acceleration time setting is ignored.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact_ory during v_/f Flux e
Num- LCD Display Range | Setting | Opera- | V/f | with | Vec- v
ber tion PG | tor g
tor
Stall prevention selec- | 0: Disabled (Accelerates according to the setting.
tion during accelera- Motor may stall if the load is too great.)
tion 1: Enabled (Acceleration stops when the level set
L3-01 in L3-02 is exceeded. Acceleration restarts 0102 1 No A A No A
using current value recovery.)
2: Optimum adjustment (Adjusts acceleration
StallP Accel Sel using the level set in L3-02 as the standard.
The acceleration time setting is ignored.)
Stall prevention level | Set as a percent taking the Inverter rated voltage to
during acceleration be 100%.
L3-02 Normally, it is not necessary to change this setting. | 0 to 200 120%%* No A A No A
StallP Accel Lvl Lower the set value if the motor stalls using the
factory setting.
Stall prevention limit | If using the motor at a frequency higher than the
during acceleration setting in E1-06, set the lower limit of the stall pre-
L3-03 vention level during acceleration as a percent, tak- | 0 to 100 50% No A A No A
StallP CHP Lvl ing the Inverter rated current to be 100%.
Normally, it is not necessary to change this setting.

*

Shows the initial value when C6-01 is set to 1. If C6-01 is set to 0, the initial value is 150%.
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HBTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Outpu

L3-02

L3-02
-15%

Outpu

t current
Stall level during
acceleration

: Time
t frequency ! !

< >

i Output frequency is controlled !

to prevent the motor stalling.
Time

Fig 6.22 Time Chart for Stall Prevention During Acceleration

HSetting Precautions

* If the motor capacity is small compared to the Inverter capacity, or if the motor is operated using the fac-
tory settings, resulting in the motor stalling, lower the set value of L3-02.

* If using the motor in the constant output range, L3-02 will be automatically lowered to prevent stalling.
L3-03 is the limit value to prevent the stall prevention level in the constant output range from being

reduced more than

necessary.

* Set the parameters as a percent taking the inverter rated voltage to be 100%.

Stall prevention level during
acceleration

L3-02 (Stall Prevention Level during
Acceleration)

L3-02 x L3-03 (Stall Prevention Limit during
Acceleration)

Output frequency

E1-06
Base Frequency (FA)

Fig 6.23 Stall Prevention Level and Limit During Acceleration
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@ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

The Stall Prevention During Deceleration function makes the rate of deceleration more gentle to suppress
increases in DC bus voltage when the DC bus voltage exceeds the set value during motor deceleration.

This function automatically lengthens the deceleration time with respect to the bus voltage, even if the decel-
eration time has been set to a considerably small value.

If L3-04 is set to 1 or 2, when the main circuit DC voltage approaches the stall prevention level during decel-
eration, deceleration stops, and when deceleration falls below the level, is restarted. Using this operation,
deceleration time is automatically lengthened. If L3-04 is set to 1, deceleration time returns to the set value,

and if L3-04 is set to 2, deceleration is automatically adjusted to a faster deceleration time within the range of
the stall prevention level during deceleration.

HRelated Parameters

Param- Name Change Control Methods

eter s Setting | Factory | during VIf | Flux | Open
Num- |  LCD Display Description Range | Setting | Opera- | V/f | with | Vec- | Loop
ber tion PG | tor | Vector

0: Disabled (Motor decelerates according to
setting. When the deceleration time is short,
there is a risk of main circuit overvoltage (0V)
occurring.)

Stall prevention selec-
tion during decelera-

tion function 1: Enabled (Prevents deceleration when main
selection circuit voltage reaches the overvoltage level.
Deceleration restarts after voltage has been
restored.)
L3-04 2: Intelligent deceleration mode (Minimizes Oto3 ! No Q Q Q Q

deceleration judging from main circuit
voltage. The deceleration time setting is
ignored.)
3: Enabled (with dynamic braking)
If using the dynamic brake option (braking resis-
tor, Braking Resistor Units, and Braking Units), be
sure to set parameter L3-04 to 0 or 3.

StallP Decel Sel
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ESetting Example

An example of stall prevention during deceleration when L3-04 is set to 1 as shown below.

Deceleration time controlled to

/ prevent overvoltage

Output frequency

Time

Deceleration timé
(set value)

Fig 6.24 Stall Prevention During Deceleration Operation

HSetting Precautions

* The stall prevention level during deceleration differs depending on the Inverter capacity. Refer to the fol-
lowing table for details.

Inverter Capacity Stall Prevention Level during Deceleration (V)
200 V class 380

E1-01 2400 V 760
400 V class

E1-01 <400V 660

* When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
parameter L.3-04 to 0 or 3.

* To decelerate at a shorter time than the deceleration time set when L3-04 is set to 0 with the braking option
enabled, set L3-04 to 3.
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Adjusting Frequency References

This section explains methods of adjusting frequency references.

€ Adjusting Analog Frequency References

Gain and bias are among the parameters used to adjust analog inputs.

HRelated Parameters

Name Control Methods
Param- Change Open
eter i Setting | Factory | during VIf Flux
Description A
Num- | LCD Display e Range | Setting | Opera- | Vi | with | Vec- | \°%P
ber tion PG | tor G
tor
Signal select terminal
m-01 | Al (voltage) 0: Voltage l¥m¥t cr}ablcd (Below 0 Vis 0 V) Oorl 0 No A A A A
1: Voltage limit disabled
Term Al Lvl Sel
Gain (terminal A1) Set the frequency during 10 V input as a per- 00 to
H3-02 cent, taking max. output frequency to be ) 0'00 0 100.0% Yes A A A A
Terminal Al Gain 100%. '
Bias (terminal Al) Set the frequency during 0 V input as a per- -100.0
H3-03 cent, taking max. output frequency to be to 0.0% Yes A A A A
Terminal A1 Bias 100%. +100.0
Multi-function ana- 0: Limit negative frequency settings for
log input terminal A2 gain and bias settings to 0.
signal level selection 1: Do not limit negative frequency settings
H3-08 for gain and bias settings to 0 (i.e., allow 0102 2 No A A A A
reverse operation).
Term A2 Signal 2: 4 to 20 mA (9-bit input).
& Switch current and voltage input using the
switch on the control panel.
Multi-function ana-
log input terminal A2 . . - -
H3-09 | function selection Select multl function analog input function 0to IF 0 No A A A A
for terminal A2.
Terminal A2 Sel
Gain (terminal A2) Set the reference capacity for each function
during 10 V (20 mA) input as a percent. 0.0 to o
H3-10 Set the 100% content function selected 1000.0 100.0% Yes A A A A
Terminal A2 Gain using H3-09 to 100%.
Bias (terminal A2) Set the reference capacity for each function 100.0
during 0 V (4 mA) input as a percent. e o
H3-11 Set the 100% content function selected to 0.0% Yes A A A A
. o +100.0
Terminal A2 Bias using H3-09 to 100%.
Analog input filter
time constant Sets primary delay filter time constant in
seconds for the two analog input terminal 0.00 to 0.03
H3-12 (Al and A2). 2.00 s No A A A A
Filter Avg Time Effective for noise control etc.
TeqnigalAl/ A2 0: Use terminal Al analog input as main
switching speed frequency reference.
H3-13 1: Use terminal A2 analog input as main 0,1 0 No A A A A
speed frequency reference.
TA1/A2 Select Effective when H3-09 is set to 2.
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HAdjusting Analog Frequency Reference Using Parameters
The frequency reference is input from the control circuit terminals using analog voltage and current.

If using frequency reference terminal Al as an input terminal, perform adjustments using parameters H3-02
and H3-03. If using multi-function analog input terminal A2 as a frequency reference terminal, perform
adjustments using H3-10 and H3-11.

Frequency reference Frequency reference
H3-02 H3-10
H3-03 Terminal A1 Ha-11 Terminal A2 input
input voltage voltage (current)
ov 0V 0V (4 mh) 10 V(20 mA)
Terminal A1 input Terminal A2 input

Fig 6.25 Terminals A1 and A2 Inputs

EAdjusting Frequency Gain Using an Analog Input

When H3-09 is set to 1 (frequency gain), you can adjust the frequency gain using an analog input.

Frequency gain

100%

Multi-function analog input
terminal A2 input level

0V(4mA) 10 V(20 mA)

Fig 6.26 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal A1 is the sum of H3-02 and terminal A2 gain. For example, when H3-02 is set
to 100% and terminal A2 is set to 5 V, the terminal A1 frequency reference will be 50%.

Frequency reference

100%[~===========""-"- 71 H3-02

50% H3-02 0.5

Terminal A1 input voltage
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B Adjusting Frequency Bias Using an Analog Input

When parameter H3-09 is set to 0 (add to terminal A1), the frequency equivalent to the terminal A2 input volt-
age is added to Al as a bias.

Frequency bias

100%
Multi-function analog input
terminal A2 input level
0V (4 mA) 10 V(20 mA)

Fig 6.27 Frequency Bias Adjustment (Terminal A2 Input)

For example, if H3-02 is 100%, H3-03 is 0%, and terminal A2 is set to 1 V, the frequency reference from
terminal A1 when 0 V is input to A1 will be 10%.

Frequency reference

---------------------------------- —1 H3-02
L]
7z 1
e 1
7 ]
4 1
e ]
. H
, 1
4 1
4 1
’ ]
4 1
4 ]
7 1
7 ]
. H
. 1
. H
, 1
. 1
4 1
4 ]
4 1
e ]
10%[ (" ,7" !
. 1
o
| . H
Bias 1]~ ! . .
Terminal A1 input voltage
oV oV 6

€ Operation Avoiding Resonance (Jump Frequency Function)
The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-
cies in the machinery.
This function is effective in creating a frequency reference dead band.

During constant-speed operation, operation within the jump frequency range is prohibited. Smooth operation
still used during acceleration and deceleration, i.e., jumps are not performed.

HRelated Parameters

Name Control Methods
Param- Change BRen
eter sl Setting | Factory | during VIf Flux
Description M
Num- |  LCD Display 2 Range | Setting | Opera- | Vi | with | Vec- ';,°°'°
ber tion PG | tor G
tor
Jump frequency 1 .
43-01 Set th§ freql}ency(center value at which to 0.0 Hz No A A A A
Jump Freq 1 prohibit settings, in hertz.
Set to 0.0 to disable the jump frequency.
Jump frequency 2 Make sure the settings are as follows: d3-01 00 to
d3-02 >d3-02 > d3-03. 460 0 0.0 Hz No A A A A
Jump Freq 2 Operation within the jump frequency range ’
is prohibited. Changes during acceleration
Jump frequency 3 and deceleration are made gradually without
d3-03 performing jumps. 0.0 Hz No A A A A
Jump Freq 3
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Name Control Methods

Param- Change Open
eter sl Setting | Factory | during VIf Flux

Num- LCD Display Description Range | Setting | Opera- | v/ | with | Vec- ';I°°P

ber tion PG tor ti:-

Jump frequency

width Set the jump frequency width in hertz. 00 to

The jump frequency range is as follows: 1.0 Hz No A A A A

d3-04
(Jump frequency +d3-04). 200

Jump Bandwidth

The relationship between the output frequency and the jump frequency reference is as follows:

Output frequency

Frequency reference descending . /

A
1 Jump frequency width d3-04

. /F(requency:
/ reference :

ascending!
Y A Jump

— / i frequency
I Jump ¢ width d3-04

frequency !
width d3-04 |

A Y Y
Jump Jump Jump

frequency frequency frequency
3 (d3-03) 2 (d3-02) 1 (d3-01)

Jump frequency reference

Fig 6.28 Jump Frequency

HSetting Jump Frequency Reference Using an Analog Input

When parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) is set to A (jump fre-
quency), you can change the jump frequency using the terminal A2 input level.

Jump frequency

Max. output frequency
E1-04

Multi-function analog input
oV 1oy terminal A2 input level

(4 mA) (20 mA)

Fig 6.29 Jump Frequency Setting Using an Analog Input
ESetting Precautions

* Set the jump frequency according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
e When parameters d3-01 to d3-03 are set to 0 Hz, the jump frequency function is disabled.



Adjusting Frequency References

€ Adjusting Frequency Reference Using Pulse Train Inputs
The frequency reference can be adjusted when b1-01 (Reference Selection) is set to 4 (Pulse Train Input). Set

the pulse frequency in parameter H6-02 to 100% reference, and then adjust the gain and bias accordingly
using H6-03 and H6-04.

HRelated Parameters

Param- Name Change Control Methods
eter . Setting | Factory | during VIf Flux | Open
Num- LCD Display e Range | Setting | Opera- | V/f | with | Vec- | Loop
ber tion PG tor | Vector

Pulse train input function .
0: Frequency reference

He-01 | Selection 1 PID feedback value 0to2 0 No | A| A | A A
Pulse Input Sel 2: PID target value
Pulse train input scaling . .
H6-02 Set the number ofpuulscs in Hz, taking the | 1000 to 1440 Hz Yes A A A A
Pulse In Scaling reference to be 100%. 32000
Pulse train input gain . .
Set the input gain level as a percent when 0.0 to o
H6-03 the pulse train set in H6-02 is input. 1000.0 100.0% Yes A A A A

Pulse Input Gain

Pulse train input bias -100.0 to
H6-04 Set the input bias when the pulse train is 0. A 0.0% Yes A A A A

. 100.0
Pulse Input Bias

Pulse train input filter
H6-05 | time
Pulse In Filter

Set the pulse train input primary delay fil- | 0.00 to 0.10
ter time constant in seconds. 2.00 s

The following diagram shows the method for adjusting the frequency reference using pulse inputs.

Gain and bias R 6
Filter =0 Master speed
RP vl ] ° =1 ! > frequency I
I ycle | fo— o > PID feedback
measurement 1+sT : :
Pulse 605 ;;—E—» PID target value
"~ Heot

Scaling using H6-02

Fig 6.30 Frequency Reference Adjustments Using Pulse Train Inputs

HSetting example

This example results in an output frequency of 30 Hz when a 2-kHz pulse is input (maximum frequency: 60
Hz).

2000 Hz: 30 Hz = Set value: 60 Hz
Set value = 2000 x 60/30 = 4000 Hz (4 kHz)

ESetting precautions

The pulse train inputs of the Inverter do not control positioning as they do for servomotors and stepper motors.
Speed control is thus absolutely necessary. Make adjustments with the following procedure.

1. First, adjust the pulse train input bias setting.
Adjust the output with respect to the pulse input near the minimum output frequency.

2. Next, adjust the pulse train input gain setting.
Adjust the output with respect to the pulse input near the maximum output frequency.
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Speed Limit (Frequency Reference Limit Func-
tion)

This section explains how to limit the motor speed.

€ Limiting Maximum Output Frequency

If you do not want the motor to rotate above a given frequency, use parameter d2-01.
Set the upper limit value of the Inverter output frequency as a percent, taking E1-04 (Maximum Output Fre-

quency) to be 100%.

HRelated Parameters

Name Control Methods
Param- Change Open
eter sl Setting | Factory | during VIf Flux
Description N
Num- LCD Display B Range | Setting | Opera- | V/f | with | Vec- ';,°°p
ber tion PG tor (S
tor
Frcquclpcy reference Set the output frequency upper limit as a 00to
d2-01 | vpper limit percent, taking the max. output frequency to 1'10 0 100.0% No A A A A
. be 100%. '
Ref Upper Limit

€ Limiting Minimum Frequency
If you do not want the motor to rotate at below a given frequency, use parameters d2-02 or d2-03.

There are two methods of limiting the minimum frequency, as follows:

* Adjust the minimum level for all frequencies.
* Adjust the minimum level for the master speed frequency (i.e., the lower levels of the jog frequency, multi-
step speed frequency, and auxiliary frequency will not be adjusted).

HRelated Parameters

Name Control Methods
Param- Change Open
eter s Setting | Factory | during VIf Flux
Description 5
Num- LCD Display B Range | Setting | Opera- | Vif | with | Vec- ';,°°'°
ber tion PG tor e
tor
frequency reference lower Set the output frequency lower limit as a 0.0 to
d2-02 it percent, taking the base reference to be 1'10 0 0.0% No A A A A
Ref Lower Limit 100%.
i\/[astci‘sp S[Cd reference Set the master speed reference lower 00to
d2-03 ower i1 limit as a percent, taking the max. out- 1'10 0 0.0% No A A A A
Refl Lower Limit put frequency to be 100%. '




Speed Limit (Frequency Reference Limit Function)

HAdjusting Frequency Lower Limit Using an Analog Input

If you set parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to 9 (output fre-
quency lower level), you can adjust the frequency lower level using the terminal A2 input level.

Output frequency lower level

Max. output frequency
E1-04

Multi-function analog input
oV 1oy terminal A2 input level

(4mA) (20 mA)

Fig 6.31 Analog Output Characteristics of Output Frequency Lower Level

If parameter d2-02 and terminal A2 output frequency lower level have been set at the same time, the larger
% set value will become the frequency lower limit.

INFO
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Improved Operating Efficiency

This section explains functions for improving motor operating efficiency.

€ Reducing Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the amount of motor slip also grows large and the motor speed decreases. The slip
compensation function controls the motor at a constant speed, regardless of changes in load. When the motor
is operating at the rated load, parameter E2-02 (Motor Rated Slip) X the frequency in parameter C3-01 is

added to the output frequency.

HRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change

during

Opera-
tion

Control Methods

\'i

VIf
with
PG

Flux
Vec-
tor

Open

Loop

Vec-
tor

C3-01

Slip compensation
gain

Slip Comp Gain

Use this parameter to improve speed accuracy

when operating under a load. Normally, there

is no need to make this setting.

Adjust parameter C3-01 under the following

conditions:

« Increase the set value when the speed falls
to below the target value.

« Decrease the set value when the speed rises
to above the target value.

0.0t02.5

0.0%

No

C3-02

Slip compensation pri-
mary delay time

Slip Comp Time

Set the primary delay time constant for the slip

compensation function in seconds.

Normally, there is no need to make this set-

ting. Adjust parameter C3-02 under the fol-

lowing conditions:

«  When the slip compensation response is
low, lower the set value.

*  When the speed is unstable, increase the set
value.

0 to
10000

2000 ms

No

No

No

C3-03

Slip compensation
limit

Slip Comp Limit

Set the upper limit of the compensation
amount for the slip compensation function as a
percent, taking the motor rated slip amount to
be 100%.

0 to
250

200%

No

No

No

C3-04

Slip compensation
during regeneration

Slip Comp Regan

0: Slip compensation is disabled during
regeneration.
1: Slip compensation is enabled during
regeneration.
If the slip compensation function operates dur-
ing regeneration, you might have to use the
braking option (braking resistor, Braking
Resistor Unit, or Braking Unit) to momen-
tarily increase the regenerative amount.

Oorl

No

No

No

C3-05

Output voltage limit
operation selection

V/F Slip Cmp Sel

0: Disabled.

1: Enabled. (The motor flux will be lowered
automatically when the output voltage
become saturated.)

Oorl

No

No

No

* The factory setting will change when the control method (A1-02) is changed. (V/f control factory settings are given.)




Improved Operating Efficiency

B Adjusting Slip Compensation Gain
The C3-01 parameter is initialized as shown below for the control method.
* V/f control without PG: 0.0
* Open loop vector control: 1.0
* Flux vector control: 1.0
Set C3-01 to 1.0 to compensate the rated slip set using the rated torque output status.
Adjust the slip compensation gain using the following procedure.
1. Set E2-02 (Motor Rated Slip) and E2-03 (Motor No-load Current) correctly.
The motor rated slip is calculated from the values on the motor nameplate using the following formula.
Amount of motor rated slip (Hz) = Motor rated frequency (Hz) - No. of rated rotations (r/min.) X No. of

motor poles / 120
Set the values for rated voltage, rated frequency, and no-load current in the motor unloaded current. The

motor rated slip is set automatically in the vector control using autotuning.
2. In V/f control, set C3-01 to 1.0. Setting this parameter to 0.0 disables slip compensation.

3. Apply a load, and measure the speed to adjust the slip compensation gain. 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 greater than the target value, reduce the slip compensation gain.

For flux vector control, the slip compensation gain is used as the motor temperature compensation gain. When
the motor temperature increases, the motor’s internal constant increases, resulting in an increase in slip. If C3-
01 is set, the amount of slip is adjusted as the temperature rises. Set C3-01 if the amount of torque varies with
the temperature when using torque control or a torque limit. The larger the value of C3-01, the larger the com-
pensation.

B Adjusting Slip Compensation Primary Delay Time Constant
Set the slip compensation primary delay time constant in ms. 6
The factory setting is related to the control method as follows:

» V/f control without PG: 2000 ms

* Open loop vector control: 200 ms

Normally, there is no need to make 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
Set the upper limit for the slip compensation amount as a percent, taking the motor rated slip amount as 100%.

If the speed is lower than the target value but does not change even when you adjust the slip compensation
gain, the motor may have reached the slip compensation limit. Increase the limit, and check the speed again.
Make the settings, however, to make sure that the value of the slip compensation limit and reference frequency
does not exceed the tolerance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.
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Slip compensation limit

E1-04
E1-06

X (3-03

C3-03

Output frequency

E1-06 E1-04
E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.32 Slip Compensation Limit

HSelecting Slip Compensation Function During Regeneration
Set whether to enable or disable the slip compensation function during regeneration.

For the slip compensation function operates during regeneration, the braking option (braking resistor, Braking
Resistor Unit, and Braking Unit) may be useful to momentarily increase the regenerative amount.

ESelecting Output Voltage Limit Operation

If output voltage saturation occurs while the output voltage limit operation is disabled, the output current will
not change, but torque control accuracy will be lost. If torque control accuracy is required, change the settings
to enable the output voltage limit operation.

If the output voltage limit operation is enabled, motor magnetic flux current is controlled automatically, and
torque control accuracy is maintained to limit the output voltage references. Consequently, the output current
will increase by approximately 10% maximum (with rated load) compared with when the output voltage limit
operation is disabled, so check the Inverter current margin.

Setting Precautions
* If using the device at medium to low speed only, if the power supply voltage is 10% or more higher than
the motor rated voltage, or if the torque control accuracy at high speeds is insufficient, it is not necessary to
change the output voltage limit operation.
« If the power supply voltage is too low compared with the motor rated voltage, torque control accuracy may
be lost even if the output voltage limit operation is enabled.

€ Compensating for Insufficient Torque at Startup and Low-speed Opera-
tion (Torque Compensation)

The torque compensation function detects that the motor load has increased, and increases the output torque.

V/f control calculates and adjusts the motor primary loss voltage according to the output voltage (V), and
compensates for insufficient torque at startup and during low-speed operation. Calculate the compensation
voltage as follows: Motor primary voltage loss X parameter C4-01.

Vector control separates the motor excitation current and the torque current by calculating the motor primary
current, and controlling each of the two separately.

Calculate the torque current as follows: Calculated torque reference x C4-01



Improved Operating Efficiency

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact.ory during v./f e Flux
Num- LCD Display Range | Setting | Opera- | V/f | with Ve Vec-
ber tion PG €C" | tor
tor
Set the torque compensation gain using the
multiplication factor. Normally, there is no
) need to change this parameter. Adjust the
To'rquc compensation | torque compensation gain in the following
gain circumstances.
« Ifthe cable is very long, increase the set
value.
« Ifthe motor is smaller than the maximum | 0.00 to
C4-01 applicable motor of the Inverter, increase 2.50 1.00 Yes A A A No
the set value.
« If the motor is vibrating, reduce the set
. value.
Torq Comp Gain Adjust this parameter so that the output cur-
rent during low-speed rotation does not
exceed the Inverter rated output current
range.
Torque compensation | Set the primary delay for the torque com-
primary delay time pensation function in ms.
constant Normally, there is no need to make this set-
ting. Adjust this parameter in the following
C4-02 circumstances. 1(0)0“0)0 200* ms No A A A No
« If the motor is vibrating, increase the set
Torq Comp Time value.
« If the motor response is low, decrease the
set value.
Starting torque value
(forward)
o >
C4-03 Sets the value based on 100% motor’s rated 0.0 to 0.0% No No No A No
torque. 200.0
F TorqCmp@start
Starting torque value
(reverse)
0, ), _
C4-04 Sets the value based on 100% motor’s rated | -200.0 to 0.0% No No No A No 6
torque. 0.0
R TorqCmp@start |
Starting torque time
constant Sets the rise time constant (ms) for the start-
] ing torque value.
C4-05 The filter is disabled if set between 0 and 4 010200 10ms No No No A No
TorqCmp Delay T s

* The factory setting will change when the control method is changed. (V/f control factory settings are given.)

B Adjusting Torque Compensation Gain
Normally, there is no need to make this adjustment. Do not adjust the torque compensation gain when using
open loop vector control.
For V/f control, adjust the torque compensation gain in the following circumstances.
* If the cable is very long, increase the set value.
* If the (maximum applicable) motor capacity is smaller than the Inverter capacity, increase the set value.
« If the motor is vibrating, reduce the set value.

Adjust this parameter so that the output current during low-speed rotation does not exceed the Inverter rated
output current range.
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HAdjusting the Torque Compensation Primary Delay Time Constant

Set the torque compensation function primary delay in ms.

The factory setting is related to the control method as follows:
* V/f control without PG: 200 ms
* V/f control with PG: 200 ms
* open loop vector control: 20 ms

Normally, there is no need to change the set value. The parameter can be adjusted as follows:
« If the motor is vibrating, increase the set value.

* If the motor response is low, decrease the set value.

€ Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with a light load. This func-
tion can be used in V/f without PG and V/f with PG

HRelated Parameters

Name Control Methods
Param- Change
Open

eter - Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | Vi | with ';;:;‘_’ Vec-

ber tion PG tor
tor

0: Hunting-prevention function disabled
Hunting-prevention 1: Hunting-prevention function enabled
function selection The hunting-prevention function suppresses
hunting when the motor is operating with a
light load.

This function is enabled in V/f control
method only.

Hunt Prev Select If high response is to be given priority over
vibration suppression, disable the hunting-
prevention function.

N1-01 Oorl 1 No A A No No

Set the hunting-prevention gain multiplica-

Hunting-prevention tion factor.

gain Normally, there is no need to make this set-

ting.

Make the adjustments as follows: 0.00 to

« If vibration occurs with light load, 2.50
increase the setting.

» If the motor stalls, reduce the setting.

If the setting is too large, the voltage will be

too suppressed and the motor may stall.

N1-02 1.00 No A A No No

Hunt Prev Gain
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@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) stabilizes the speed when a load changes swiftly.

The speed is compensated by the amount of fluctuation from the current feedback torque.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact_ory during v_/f s Flux
Num- LCD Display Range | Setting | Opera- | V/f | with Vi Vec-
ber tion PG | “°¢ | tor
tor
Set the internal speed feedback detection
Speed feedback detection control gain using the multiplication func-
control (AFR) gain tion. . .
Normally, there is no need to make this
setting.
Adjust this parameter as follows: 0.00 to
N2-01 « If hunting occurs, increase the set 10.00 1.00 No No No A No
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 (AFR) time con- Set the time constant to decide the rate of
N2-02 | stant change in the speed feedback detection 0t02000 | 50 ms No No No A No
control.
AFR Time
Speed feedback detection
control (AFR) time con- . .
N2-03 | stant 2 Set the time constant to decide the amount 0102000 | 750 ms No No No A No
of change in the speed.
AFR Time 2
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Machine Protection

This section explains functions for protecting the machine.

€ Limiting Motor Torque (Torque Limit Function)

The motor torque limit function is enabled only in open-loop vector control. The output torque to the motor is
calculated internally in open loop vector control. The Torque Limit Function limits this internal torque value
to output within a user set value.

This function is used when a load can handle only limited torque, or when limiting the regeneration amount.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact_ory during v_/f L Flux
Num- LCD Display Range | Setting | Opera- | V/f | with Vi Vec-
ber tion PG €c- | tor
tor
Forward drive
L7.01 | ‘orque limit o 0t0300 |  200% No |No| No | A A
. Set the torque limit value as a percent of the motor
Torq Limit Fwd rated torque.
. You can set up to four separate limits.
Reverse drive
L7-02 | torque limit Output torque 00300 |  200% No |No| No | A | A
- Positive torque
Torq Limit Rev
Forward regenera- No. of motor
: . Reverse rotations
L7.03 | five torque limit 0t0300 |  200% No |No| No | A A
orward
Torq Lmt Fwd Rgn
Reverse regenera- Negative torque
L7.04 | five torque limit 010300 |  200% No |[No| No | A A
Torq Lmt Rev Rgn

Multi-function Analog Input (H3-09)

Control Methods
Open
Set . Vif Flux
Function 100% of Contents
Value ° vit | with | L0 | vec.
Vec-
PG tor
tor
10 Positive torque limit Motor rated torque No No Yes Yes
11 Negative torque limit Motor rated torque No No Yes Yes
12 Regenerative torque limit Motor rated torque No No Yes Yes
15 Positive/negative torque limit Motor rated torque No No Yes Yes

Note The forward torque limit is the limit value when the analog input signal generates forward torque. This torque limit setting is enabled even when the
analog input signal generates forward torque while the motor is operating (regeneration).

HSetting the Torque Limit in Parameters

Using L7-01 to L7-04, you can set individually four torque limits in the following directions: Forward drive,
reverse drive, forward regeneration, and reverse regeneration.

HSet the Torque Limit Value Using an Analog Input

You can change the analog input level torque limit value by setting the torque limit in multi-function analog
input terminal A2.

The analog input terminal signal level is factory-set as follows:



Machine Protection

Multi-function analog input terminal A2: 4 to 20 mA (20 mA at input, torque limited to 100% motor rated
torque). The following diagram shows the relationship between the torque limits.

Output torque
A
Positive . . -
Positive/negative torque limits
Forward torque limit
Regenerative torque limit —— No. of motor rotations
Reverse operation » Forward operation
Regenerative torque limit
Negative torque limit
Positive/negative torque limits
Negative

Fig 6.33 Torque Limit by Analog Input

HSetting Torque Limits Using Parameters and an Analog Input

The following block diagram shows the relationship between torque limit using parameters and torque limit
using an analog input.

The lowest torque limit set from among the following is enabled: Torque limit using parameters, torque limit
using an analog input, 150% of Inverter rating (when set to CT), or 120% of Inverter rating (when set to VT)
set in C6-01.

Multi-function analog input Positive for\/}/ard drive

Reverse positive regenerative torque
j torque 9 P 9 9

Forward torque limit
(set value = 10) |
Negative torque limit —
(set value = 11)

Terminal

A2 Forward negative regenerative torque

Min: Minimum value priority circuit

Regenerative torque limit

(set value = 12) | (lj?r(ie\\//:rse 6

Positive/negative torque limit_|

(set value = 15) j reverse -
- - - torque

64 ms

m Forward torque limit

Reverse torque limit

Forward torque limit
(L7-01)

Reverse torque limit

(L7-02) g win ]
Parame- Forward regenerative torque 21 win | srs pForward regenerative
ters limit (L7-03) torque limit
Reverse regenerative torque o] min [ sFs [»Reverse regenerative
torque limit

limit (L7-04
( ) 175% of Inverter rated current

Fig 6.34 Torque Limit Using Parameters and an Analog Input
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HSetting Precautions

* When the torque limit function is operating, control and compensation of the motor speed is disabled
because torque control is given priority.

* When using the torque limit to raise and lower loads, do not carelessly lower the torque limit value, as this
may result in the motor falling or slipping.

» Torque limits using an analog input are the upper limit value (during 10 V or 20 mA input) of 100% of the
motor rated torque. To make the torque limit value during 10 V or 20 mA input 150% of the rated torque,
set the input terminal gain to 150.0 (%). Adjust the gain for multi-function analog input terminal A2 using
H3-10.

* The torque limit accuracy is +£5% at the output frequency of 10 Hz or above. When output frequency is less
than 10 Hz, accuracy is lowered.

@ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the Inverter's
output frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation is enabled only during V/f control. If the Inverter output current continues to
exceed the setting in parameter L3-06 for 100 ms or longer, the motor speed is reduced. Set whether to enable
or disable deceleration time using parameter L3-05. Set the deceleration time using C1-02 (Acceleration time
1) or C1-04 (Acceleration Time 2).

If the Inverter output current reaches the set value in L3-06 - 2% (Inverter Rated Output Current), the motor
will accelerate again at the frequency set or the acceleration time set.

HRelated Parameters

Name Control Methods
Param- Change Open
eter s Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | Vi | with | “°°P | vec-
ber tion PG | Ve | tor
tor

Stall prevention selec- 0: Disabled (Operates according to the set-

tion during running ting. Motor may stall when the load is

function selection large.)

1: Enabled--Deceleration time 1 (Stall pre-
L3-05 vention function during operation deceler- | 0 to 2 1 No A A No No
ation time is set in C1-02.)
StallP Run Sel 2: Enabled--Deceleration time 2 (Stall pre-

vention function during operation deceler-
ation time is set in C1-04.)

Enabled when L3-05 is setto 1 or 2. Setas a
percent, taking Inverter rated current to be
100%. 150%
L3-06 Normally, there is no need to make this set- 30 to 200 ° No A A No No
ting.

StallP Run Level Lower the set value if the motor stalls at the
factory setting.

Stall prevention level
during running

* The initial value when C6-01 is set to 0 is given. If C6-01 is set to 1, the initial value will be 120%.



Machine Protection .

€ Changing Stall Prevention Level during Operation Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to 8 (stall prevention during
operation level), you can change the stall level during operation by setting H3-10 (Gain (Terminal A2)) and
H3-11 (Bias (Terminal A2)).

The stall prevention level during operation enabled is the multi-function analog input terminal A2 input level
or the set value in parameter L3-06, whichever is the smaller.

Stall prevention level during operation

100%

30%

Multi-function analog input
terminal A2 input level

0 3V 10V
(4 mA) (8.8 mA) (20 mA)

Fig 6.35 Stall Prevention Level during Operation Using an Analog Input

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.
INFO
6
@ Detecting Motor Torque -

If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
an alarm signal can be set to multi-function output terminal M1-M2, M3-M4/P1-PC, or M5-M6/P2-PC.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection NO/
NC) in one of the following parameters: H2-01 to H2-03 (selects functions for multi-function output terminals
M1-M2, M3-M4/P1-PC, or M5-M6/P2-PC).

The overtorque/undertorque detection level is the current level (Inverter rated output current 100%) in V/f
control, and the motor torque (motor rated torque 100%) in vector control.
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HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Factpry during V./f Leer Flux
Num- LCD Display Range | Setting | Opera- VIif with V. Vec-
ber tion PG €C" | tor
tor
0: Overtorque/undertorque detection dis-
abled.
1: Overtorque detection only with speed
agreement; operation continues after over-
torque (warning).
Torque detection 2: Overtorque detected continuously during
selection 1 operation; operation continues after over-
torque (warning).
3: Overtorque detection only with speed
agreement; output stopped upon detection
(protected operation).
4: Overtorque detected continuously during
y operation; output stopped upon detection
L6-01 (protected operation). Oto8 0 No A A A A
5: Undertorque detection only with speed
agreement; operation continues after over-
torque (warning).
6: Undertorque detected continuously during
operation; operation continues after over-
Torq Det 1 Sel torque (warning).
7: Undertorque detection only with speed
agreement; output stopped upon detection
(protected operation).
8: Undertorque detected continuously during
operation; output stopped upon detection
(protected operation).
Forqlulc detection Open-loop vector control: Motor rated torque
CVel is set as 100%. o
L6-02 V/f control: Inverter rated current is set as 010 300 150% No A A A A
Torq Det 1 Lvl 100%.
Torque detection time
L6-03 1 Set the overtorgue/undertorque detection time 0.0 to 01s No A A A A
in 1-second units. 10.0
Torq Det 1 Time
Torque detection
selection 2
L6-04 Oto8 0 No A A A A
Torq Det 2 Sel
Torque detection Output of torque detection 1 is enabled by set-
level 2 ting B or 17 for H2-010 and output of torque 0to )
L6-05 detection 2 is enabled by setting 18 or 19 for 300 150% No A A A A
Torq Det 2 Lvl H2-0O0.
Torque detection time
L6-06 |2 00w | s No Al A | A a
Torq Det 2 Time
Multi-function Digital Outputs (H2-01 to H2-03)
Control Methods
Set . it | OPeN | Eyux
Function
Value vit | with | S0 | vec.
PG tor
tor
Overtorque/undertorque detection 1 NO
B (NO contact: Overtorque detection and undertorque detection enabled when contact is ON) Yes Yes Yes Yes
Overtorque/undertorque detection 1 NC
17 (NC contact: Overtorque detection and undertorque detection enabled when contact is OFF) Yes Yes Yes Yes
Overtorque/undertorque detection 2 NO
18 (NO contact: Overtorque detection and undertorque detection enabled when contact is ON) Yes Yes Yes Yes
Overtorque/undertorque detection 2 NC
19 (NC contact: Overtorque detection and undertorque detection enabled when contact is OFF) Yes Yes Yes Yes




Machine Protection

HL6-01 and L6-04 Set Values and LED Indicators

The relationship between alarms displayed by 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.

LED Indicator
Set . Overtorque/ Overtorque/
Value Function Undertorque Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
| Overtorque detecpon only with speed matching; operation continues after OL3 flashes OL4 flashes
overtorque (warning).
) Overtorque detected cqntlnuously during operation; operation continues OL3 flashes OL4 flashes
after overtorque (warning).
3 Qvertorque detection pnly with speed matching; output stopped upon detec- OLA lit OL4 lit
tion (protected operation).
4 Overtc.)rque detected contlr'{uously during operation; output stopped upon OL3 lit OL4 lit
detection (protected operation).
5 Undertorque dete'ctlon only with speed matching; operation continues after UL3 flashes ULA4 flashes
overtorque (warning).
6 Undertorque detected gontlnuously during operation; operation continues UL3 flashes UL4 flashes
after overtorque (warning).
7 UnderForque detection onl}f with speed matching; output stopped upon UL3 Tit ULA Tit
detection (protected operation).
3 Under.torque detected contl.nuously during operation; output stopped upon UL3 lit ULA4 it
detection (protected operation).

ESetting Example

The following diagram shows the time chart for overtorque and undertorque detection.

* Overtorque Detection

Motor current (output torque)

L6-02 or L6-05

Overtorque detection 1 NO L6-03 or r—':

L6-03 or :'_':

or overtorque detection 2 NO L6-06 L6-06
: ON : ON

* Overtorque detection disabled band is approximately 10% of the Inverter rated output
current (or motor rated torque).
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* Undertorque Detection

Motor current (output torque)

L6-02 or L6-05

[} I
Undertorque detection 1 NO Ic_)?-OS L I&?'OB b
H [}
or Undertorque detection 2 NO L6-06 : ON L6-06 : T‘

* The undertorque detection disabled margin is approximately 10% of the Inverter rated output
current (or motor rated torque)

€ Changing Overtorque and Undertorque Detection Levels Using an Ana-
log Input

If you set parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to 7 (overtorque/
undertorque detection level), you can change the overtorque/undertorque detection level.

If you change the overtorque/undertorque detection level using the multi-function analog input, only over-
torque/undertorque detection level 1 will be enabled.

The following diagram shows the overtorque/undertorque detection level using an analog input.

Detection level

100 % fromrrmrrmrn

Multi-function analog input
terminal A2 input level

0 10V
(4 mA) (20 mA)

Fig 6.36 Overtorque/Undertorque Detection Level Using an Analog Input

Multi-Function Analog Input (H3-09)

Control Methods
Open
Set ; VIf Flux
Function Content at 100%
Value ° viE | with | %P | vec.
Vec-
PG tor
tor
7 Overtorque/Undertorque Detection Level Motor rated torque (vector control), Inverter rated current Yes Yes Yes Yes
(V/f control)
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€ Motor Overload Protection

You can protect the motor from overload using the Inverter's built-in electronic thermal overload relay.

HRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Vif

Open

Loop

Vec-
tor

Vif
with
PG

Flux
Vec-
tor

E2-01

Motor rated current

Motor Rated FLA

Set the motor rated current in amps.

This set value becomes the base value for
motor protection and torque limit. It is set
automatically when using autotuning.

0.32 to

*2

1.90 A
*1

E4-01

Motor 2 rated current

Motor Rated FLA

Set the motor rated current in Amps.

This set value becomes the base value for
motor protection and torque limit. It is set
automatically when using autotuning.

0.32
to 6.40
*2

1.90 A
*1

L1-01

Motor protection
selection

MOL Fault Select

Set to enable or disable the motor overload
protection function using the electronic ther-
mal relay.

0: Disabled

1: General motor protection

2: Inverter special motor protection

3: Vector motor protection

With applications where the power supply is
often turned ON and OFF, there is a risk that
the circuit cannot be protected even if this
parameter has been set to 1, as the thermal
value will be reset. If multiple motors are
connected to one Inverter, set this parameter
to 0, and install a thermal relay in each
motor.

0Oto3

L1-02

Motor protection time
constant

MOL Time Const

Set the electronic thermal detection time in

minutes.

Normally, there is no need to make this set-
ting.

The factory setting is resistance at 150% for
1 min.

If the motor overload resistance is clear, set
the overload resistance protection time dur-
ing hot start to suit the motor.

0.1to
5.0

(0.1 to

20.0)

1.0 min
(8.0 min)

No

* 1. Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter for 0.4 kW.)
* 2. The settings range is 10% to 200% of the Inverter rated output current. (The values shown are for a 200 V Class Inverter for 0.4 kW.)

Multi-Function Digital Outputs (H2-01 to H2-03)

Set
Value

Function

Control Methods

V'

Open

Loop

Vec-
tor

VIf
with
PG

Flux
Vec-
tor

Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection level)

Yes Yes

Yes
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HSetting Motor Rated Current

Set the rated current value on the motor nameplate in parameters E2-01 (for motor 1) and E4-01 (for motor 2).
This set value is the electronic thermal base current.

HSetting Motor Overload Protection Characteristics

Set the overload protection function in L1-01 according to the applicable motor.

The induction motor's cooling abilities differ according to the speed control range. Consequently, you must

select the electronic thermal protection characteristics to match the applicable motor's tolerance load charac-
teristics.

The following table shows the motor type and tolerance load characteristics.

L1-01 -
o . - Electronic Thermal Opera-
Set Motor Type Tolerance Load Characteristics Cooling Ability tion (at 100% Motor Load)
Value
150
Short time 60 Rated rotation
1 \ speed = 100%
i
} Use this motor for . .
100 operations using a When operating continu-
_ u
S 3SB C(I:mmercial oger ously at 50/60 Hz or less,
o sl Wi .
General-purpose 8 Sfsosi eporao suppl Thisrr)notor motor overload detection
S o U] . .
1 motor (standard el PPy 21 . (OL1) is detected. The
8 Gontinuoud construction yields
motor) W best " foct Inverter outputs the error
: est cooling effec
ML i oW o | oy operating at 50/ contact, and the motor
L e e 60 Hz. coasts to a stop.
B O R TR
160 Hz)
Rotation speed
U] Rated rotation
Short time 60 speed = 100%
1w This motor yields a
o .
Inverter motor z cooling effect even .
8 i . Operates continuously at 6
2 (constant torque) ; when operating at t0 50/60 Hz
. 65 Continuous : .
(1:10) 5 Fame nU\‘Qf: low speeds (approx.
Max. spéed D200
" ¢ Frame number Max. 6 HZ)
31 speed of 160 MJ to 180
{ Frame number
/Max speed of 132
U0 TR0 167 20
(60
Rotation speed
150 Rated rotation
Short time 60 s. speed = 100%
g 100 . .
Pl This motor yields a
3 .
= cooling effect even .
3 Vector motor L . { h 5 tine at Operates continuously at
i H
(1:100) M rame ier when operating a 0.6 to 60 Hz
Max. of : .
5 Zoa;;jpr;en_: extremely low speeds
i Frame number Max. (approx' 06 HZ)
i speed of 160 MJ to 180
Frame number
S/Max. speed of 132
01 100 120 167 200
60k
Rotation speed (%)




Machine Protection

HSetting Motor Protection Operation Time
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) electronic thermal protection operation time. The factory setting is resistance to 150% for 60 seconds.

The following diagram 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.)

— Cold start

0.4 oo """""" """""" T — Hot start

0.1

: : : Motor current (%)
0 100 150 200 E2-01 is set to 100%

Fig 6.37 Motor Protection Operation Time

HSetting Precautions
* If multiple motors are connected to one Inverter, set parameter L1-01 to 0 (disabled). To protect the motor,
install a thermal relay in the motor power cable, and perform overload protection on each motor.

» With applications where the power supply is often turned ON and OFF, there is a risk that the circuit can-
not be protected even if this parameter has been set to 1 (enabled), because the thermal value will be reset.

 To detect overloads quickly, set the set value in parameter L1-02 to a low setting. 6

* When using a general-purpose motor (standard motor), the cooling ability will be lowered by fl/4 (fre-
quency). Consequently, the frequency may cause motor overload protection (OL1) to occur, even below
the rated current. If operating using the rated current at a low frequency, use a special motor.

HSetting the Motor Overload Pre-Alarm

If the motor overload protection function is enabled (i.e., L1-01 is set to other than 0) and you set H2-01 to
H2-03 (multi-function output terminals M1-M2, P1-PC, M3-M4, M5-M6, and P2-PC function selection) to 1F
(motor overload OL1 pre-alarm), the motor overload pre-alarm will be enabled. If the electronic thermal value
reaches minimum 90% of the overload detection level, the output terminal that has been set will be turned ON.
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€ Motor Overheating Protection Using PTC Thermistor Inputs

Perform motor overheating protection using the thermistor temperature resistance characteristics of the PTC
(Positive Temperature Coefficient) built into the windings of each motor phase.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ) Description Setting Fact_ory during v./f s Flux
Num- LCD Display Range | Setting | Opera- | V/f | with Vi Vec-
ber tion PG | “¢¢ | tor
tor
Set H3-09 to E, and select the operation
Alarm operation selection | when the input motor temperature (ther-
during motor overheating | mistor) input exceeds the alarm detection
level (1.17 V).
L1-03 0: Decelerate to stop 0to3 3 No A A A A
1: Coast to stop
2: Emergency stop using the deceleration
Mtr OH Alarm Sel time in C1-09.
3: Continue operation (H3 on the Digital
Motor overheating opera- Set H3-09 to E, and select the operation
tion selection & op when the motor temperature (thermistor)
input exceeds the operation detection level
} (2.34V).
L1-04 0: Decelerate to stop Oto2 ! No A A A A
Mtr OH Fault Sel 1: Coast to stop . .
2: Emergency stop using the deceleration
time in C1-09.
Motor temperature input
filter time constant Set H3-09 to E, and set the primary delay 0.00 to
L1-05 time constant for motor temperature (ther- 1 0.00 0.20s No A A A A
mistor) inputs in seconds. '
Mtr Temp Filter

BPTC Thermistor Characteristics

The following diagram shows the characteristics of the PTC thermistor temperature to the resistance value.

Resistance (ohms)

1330

550

Class F
150°C

Fig 6.38 PTC Thermistor Temperature-Resistance Value Characteristics

Tr—5 Tr  Tr+5

Class H

180°C

Temperature

Tr: Temperature threshold value




Machine Protection

HOperation during Motor Overheating

Set the operation if the motor overheats in parameters L1-03 and L1-04. Set the motor temperature input filter
time parameter in L1-05. If the motor overheats, the OH3 and OH4 error codes will be displayed on the Digi-
tal Operator.

Error Codes If the Motor Overheats

Error Code Details
OH3 Inverter stops or continues to operate, according to the setting in L1-03.
OH4 Inverter stops according to the setting in L1-04.

By setting H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to E (Motor temperature
input), you can detect alarm OH3 or OH4 using the PTC temperature-resistance characteristics, and protect the
motor. The terminal connections are shown in the following diagram.

Multi-function o—0o O0——& ™ Multi-function
contact input : I 2 contact output
! — o o—ob M

+V
! (+15V, 20mA)

Fault contact Note:The portion in dotted lines
output can also be as follows:

Branch resistance
18 kQ

i , .
i Ly . ' — , !
. . —O P . ! o o—b ms Multi- '
' ::lil?: ! : ! Lé ws function !
i ?i 20 mA) - | ! \ — s contact \
LoTelm ' : ’ ’ ! ' outputs
PTC thermistor PNl - po yﬁlé-gmgﬂ?n : : &im p |
LT ' :’»KE [ ' - i .
A : | . S
| AC L | :
A e 6
. ' —

Fig 6.39 Mutual Connections During Motor Overheating Protection

€ Limiting Motor Rotation Direction

If you set motor reverse rotation prohibited, a reverse run command will not be accepted even if it is input.
Use this setting for applications in which reverse motor rotation can cause problems (e.g., fans, pumps, etc.)

HRelated Parameters

Name Control Methods
Param- Change Open
eter N Setting | Factory | during VIf Flux
Num- LCD Display Qescription Range | Setting | Opera- | Vif | with | (2% | vec-
ber tion PG ticr- tor

Prohibition of reverse 0: Reverse enabled vorl

bl-04 | Operation I: Reverse disabled 0w2) 0 No Al a |l Al a
2: Switch phase order (reverse enabled)

Reverse Oper
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Continuing Operation

This section explains functions for continuing or automatically restarting Inverter operation even if an
eITor OCCurs.

@ Restarting Automatically After Power Is Restored

Even if a temporary power loss occurs, you can restart the Inverter automatically after power is restored to

continue motor operation.

To restart the Inverter after power is restored, set L2-01 to 1 or 2.

If L.2-01 is set to 1, when power is restored within the time set in L.2-02, the Inverter will restart. If the time set
in L2-02 is exceeded, alarm UV1 (main circuit undervoltage) will be detected.

If L2-01 is set to 2, when the main power supply is restored while the control power supply (i.e., power supply
to the control panel) is backed up, the Inverter will restart. Consequently, alarm UV1 (main circuit undervolt-

age) will not be detected.

HRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change

during

Opera-
tion

Control Methods

Vif

Open

Loop

Vec-
tor

VIf
with
PG

Flux
Vec-
tor

L2-01

Momentary power loss
detection

PwrL Selection

0: Disabled (main circuit undervoltage
(UV) detection)

1: Enabled (Restarted when the power
returns within the time for L2-02.
When L2-02 is exceeded, main circuit
undervoltage detection.)

2: Enabled while CPU is operating.
(Restarts when power returns during
control operations. Does not detect

0to2

L2-02

Momentary power loss
ridethru time

PwrL Ridethru t

Ridethrough time, when momentary power
loss selection (L2-01) is set to 1, in units of
seconds.

0to 2.0

0.1s
*1

No

L2-03

Min. baseblock (BB)
time

PwrL Baseblock t

Set the Inverter’s minimum baseblock time
in units of one second, when the Inverter is
restarted after power loss ridethrough.

Sets the time to approximately 0.7 times
the motor secondary circuit time constant.
When an overcurrent or overvoltage occurs
when starting a speed search or DC injec-
tion braking, increase the set values.

0.1t05.0

0.1s
*1

L2-04

Voltage recovery time

PwrL V/F Ramp t

Set the time required to return the Inverter
output voltage to normal voltage at the
completion of a speed search, in units of
one second.

Set the time required to recover from 0 V to
the maximum voltage.

0.0to
5.0

035!

L2-05

Undervoltage (UV)
detection level

PUV Det Level

Sets the main circuit undervoltage (UV)
detection level (main circuit DC voltage) in
V units.

Usually setting is not necessary.

Insert an AC reactor in the Inverter input
side to lower the main circuit undervoltage
detection level.

150 to
210

190V
*2

* 1. Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter for 0.4 kW.)

* 2. These values are for a 200 V Class Inverter. For a 400 V Class Inverter, double the values.

ESetting Precautions

» Error output signals are not output during momentary power loss recovery.

* To continue Inverter operation after power has been restored, make settings so that run commands from the

control main circuit terminal are stored even while power is suspended.
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Continuing Operation

« If the momentary power loss operation selection is set to 0 (Disabled), when the momentary power loss
exceeds 15 ms during operation, alarm UV1 (main circuit undervoltage) will be detected.

@ Speed Search

The speed search function finds the actual speed of the motor that is rotating using inertia, and then starts
smoothly from that speed. When restoring power after a temporary power loss, the speed search function
switches connection from the commercial power supply, and then restarts, for example, a fan that is rotating
due to the mechanical inertia.

HRelated Parameters

Name Control Methods
Param- Change Open
eter . - Setting | Factory | during VIf Flux
Num- LCD Dis- Description Range | Setting | Opera- vii | with Loop X
ber play tion G | Vec | tor
tor
Enables/disables the speed search function for the run

Speed search | command and sets the speed search method.

selection (cur- | 0: Disabled, speed calculation

rent detection | 1: Enabled, speed calculation

or speed cal- 2: Disabled, current detection

culation) 3: Enabled, current detection

Speed Calculation

b3-01 When the search is started, the motor speed is 0to3 9*1 No A A A No

calculated and acceleration/deceleration is
performed from the calculated speed to the specified
frequency (motor direction is also searched).

Slip Comp Current Detection

Gain The speed search is started from the frequency when
power was momentarily lost and the maximum
frequency, and the speed is detected at the search
current level.

Speed search
opetratmg CL;r' Sets the speed search operation current as a percent- 6
b3-02 fien (gurren age, taking the Inverter rated current as 100%. 0 to 120% No A No A No
ctection) Not usually necessary to set. When restarting is not 200 0 I
Spd Srch Cur- possible with the factory settings, reduce the value.
rent
Speed search
dpceleratlon Sets the output frequency deceleration time during
b3-03 :;ntic if:urrcnt speed search in 1-second units. 0.1 to 20 No A No A No
etection) Set the time for deceleration from the maximum out- 10.0 ’

SpdSrch Dec put frequency to the minimum output frequency.

time
Speed search
wait tmtlc Sets the contactor operating delay time when there is a
Eflirretp contactor on the output side of the Inverter. When a 00t
b3-05 ctection or speed search is performed after recovering from a y 02s No A A A A
speed calcula- " loss. th h tioni 20.0
tion) momentary power loss, the search operation is
delayed by the time set here.
Search Delay
Min. base- Sets the Inverter’s minimum baseblock time in units
block time of one second, when the inverter is restarted after
power loss ridethrough.
1.2-03 Sets the tlmt? to 'apPrOXImately 0.7 times the motor 011050 | 01s™ No A A A A
secondary circuit time constant.
PwrL Base- .
If an overcurrent or undercurrent occurs when starting
block t L L
a speed search or DC injection braking, increase the
set values.
Voltage Sets the time required to return the Inverter output
recovery time | voltage to normal voltage at the completion of a speed 0.0 to
L2-04 search, in units of one second. 5 0 0352 No A A A A
PwrL V/F Sets the time required to recover from 0 V to the max- ’
Ramp t imum voltage.

* 1. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
* 2. Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter for 0.4 kW.)
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6-D6

Mul

ti-function Digital Inputs (H1-01 to H1-05)

Set " vif | OPeN | Erux
Function
Value vif | with | L°P | vec.
Vec-
PG tor
tor

Control Methods

External search command 1

61 OFF: Speed search disabled (Start from lowest output frequency)

ON: Speed estimation (Estimate the motor speed, and start search from estimated speed)
Current detection (Start speed search from maximum output frequency)

Yes No Yes No

External search command 2

OFF: Speed search disabled (Start from lowest output frequency)

ON: Speed estimation (Estimate the motor speed, and start search from estimated speed) (Same operation
as external search command 1)
Current detection: Start speed search from set frequency (reference frequency when search com-
mand was input).

62 Yes No Yes No

HSetting Precautions

HAp

M

When both external search commands 1 and 2 are set for the multi-function contact terminals, an OPE03
(invalid multi-function input selection) operation error may occur. Set either external search command 1 or
external search command 2.

If speed search during startup is selected when using V/f control with PG, the Unit will start from the fre-
quency detected by PG.

If performing speed search using external search commands, add an external sequence so that the period
when the run command and external search command are both ON is at the very least the Minimum Base-
block Time (L2-03).

If the Inverter output is equipped with a contact, set the contact operation delay time in the Speed Search
Wait Time (b3-05). The factory setting is 0.2 s. When not using the contact, you can reduce the search time
by making the setting 0.0 s. After waiting for the speed search wait time, the Inverter starts the speed
search.

Parameter b3-02 is a current detection speed search (current detection level for search completion). When
the current falls below the detection level, the speed search is viewed as completed, and the motor acceler-
ates or decelerates to the set frequency. If the motor cannot restart, lower the set value.

If an overcurrent (OC) is detected when using speed search after recovery following a power loss, lengthen
the Minimum Baseblock Time (L2-03).

plication Precautions for Speed Searches Using Estimated Speed

When using V/f control with or without a PG, always perform stationary autotuning for only line-to-line
resistance before using speed searches based on estimated speeds.

When using open loop vector control, always perform rotational autotuning before using speed searches
based on estimated speeds.

If the cable length between the motor and Inverter is changed after autotuning has been performed, per-
form stationary autotuning for only line-to-line resistance again.

1
‘?'A The motor will not operate when stationary autotuning or stationary autotuning only for line-to-line
P4 - resistance is performed.

PORTANT]



Continuing Operation

HSpeed Search Selection

Set whether to enable or disable speed search at startup, and set the type of speed search (estimated speed or
current detection) using setting b3-01. To perform speed search when inputting the run command, set b3-01 to
1 or3.

Table 6.1 Search Methods

Search Name Estimated Speed Current Detection

Estimates the motor speed when the search

Starts speed search from the frequency when
starts, and accelerates and decelerates from the P 4 y

the temporary power loss was detected, or from

Search Method estimated speed to the set frequency. You can .
. . . the highest frequency, and performs speed
also search including direction of motor rota- - .
tion detection at the current level during the search.
External speed search command 1:

External search command 1 and external Starts speed search from the maximum output
External Speed Search | search command 2 become the same operation, | frequency.
Command estimating the motor speed and starting the External speed search command 2:

search from the estimated speed. Starts speed search from the frequency refer-

ence set before the search command.

Cannot be used multi-motor drives, motors two
or more frames smaller than the Inverter capac-
ity, and high-speed motors (130 Hz min.)

In control method without PG, the motor may
accelerate suddenly with light loads.

Application Precau-
tions

HMEstimated Speed Search

The time chart for estimated speed searches is shown below.

Search at Startup

The time chart for when speed search at startup and speed search to multi-function input terminals us shown
below.

OFF ON Set frequenc:
Run command : : y
: : : ~ reference

Start using
speed detected

Output frequency

Output current
<T><—> * Lower limit set using Speed Search Wait Time (b3-05).

Minimum baseblock time (L2-03) x 0.7

Note: If the stopping method is set to coast to stop, and the run command turns ON in a short time,
the operation may be the same as the search in case 2.

Fig 6.40 Speed Search at Startup (Estimated Speed)
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Speed Search after Short Baseblock (during Power Loss Recovery, etc.)
* Loss Time Shorter Than the Minimum Baseblock Time (L2-03)

AC power supply ON OFF

] Set frequenc
Start using referen?:e Y
speed detected /

Output frequency

Output current : /_v
. . | N—

— 3 < 10ms

—

<« *1 Baseblock time may be reduced by the output frequency
*2 immediately before the baseblock.
*2 After AC power supply recovery, motor waits for the
minimum Speed Search Wait Time (b3-05).

Minimum baseblock time (L2-03) x 0.75*1

Fig 6.41 Speed Search after Baseblock (When Estimated Speed: Loss Time Is Set in L2-03)

* Loss Time Longer Than the Minimum Baseblock Time (L2-03)

AC power supply :  ON OFF |_Start using speed detected
: 5 Set frequency
: ,/_/— reference
Output frequency :

Output current ~: /»

— > > 10 ms

Minimum baseblock time Speed Search Wait Time
(L2-03) (b3-05)

Fig 6.42 Speed Search After Baseblock (Estimated Speed: Loss Time > L2-03)
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Continuing Operation

ECurrent Detection Speed Search

The time charts for current detection speed search is shown below.

Speed Search at Startup

The time chart when speed search at startup or external speed search command is selected is shown below.

OFF ON
Run command

: Deceleration time set in b3-03
Maximum output_: -—

: <~ Set frequency
frequéncy or /v reference
set frequency

Output frequency

QOutput current

PE—

Minimum basebldck iime* * Lower limit is set using Speed Search Time (b3-05).
(L2-03)

Fig 6.43 Speed Search at Startup (Using Current Detection)

Speed Search after Short Baseblock (during Power Loss Recovery, etc.)
* Loss Time Shorter Than Minimum Baseblock Time

AC power supply : ON OFF

Output frequency before power loss Set frequency

; . : Deceleration reference
: : : ; time set in b3-03
Output frequency : :

b3-02 6
speed search operating current
S T — . I

Output current

- > *1 Baseblock time may be reduced by the output frequency
P :

: : immediately before baseblock.
Minimum baseblock time (L2-03) *1 *2 After AC power supply recovery, motor waits for the minimum

: Speed Search Wait Time (b2-03).
ag

Fig 6.44 Speed Search After Baseblock (Current Detection: Loss Time < L2-03)

* Loss Time Longer Than Minimum Baseblock Time

AC power supply ON OFF Outbut frequency before power loss
: : Set frequency
: : : : eceleration speed set in b3-03 | reference
Output frequency /
5 5 b3-02

Speed search operating time

Qutput current

«———»  «—» Speed search wait time (b3-05)
Minimum baseblock time
(L2-03)

Fig 6.45 Speed Search After Baseblock (Current Detection: Loss Time > L2-03)
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€ Continuing Operation at Constant Speed When Frequency Reference Is

Lost

The frequency reference loss detection function continues operation using 80% speed of the frequency refer-
ence before loss when the frequency reference using an analog input is reduced 90% or more in 400 ms.

When the error signal during frequency reference loss is output externally, set H2-01 to H2-03 (multi-function
contact output terminal M1-M2, P1-PC/M3-M4, and P2-PC/M5-M6 function selection) to C (frequency refer-
ence lost).

HRelated Parameters

Name Control Methods
Param- Change Open
eter o Setting | Factory | during VIf Flux
Description .
Num- LCD Display - Range | Setting | Opera- | V/f | with ';,°°p Vec-
ber tion PG €C" | tor
tor
Operation when fre- 0: Stopped (Operation follows frequency
quency reference is reference.)
missing 1: Operation at 80% speed continues (At
L4-05 80% of speed before the frequency ref- Oorl 0 No A A A A
erence was lost.)
Ref Loss Sel Frequency reference is lost: Frequency ref-
erence dropped over 90% in 400 ms.
Frequency reference
for loss of frequency Enables operation selection when fre-
reference quency reference is lost and operation at 0.0 to
L4-06 the following speed: 100.0% 80.0 No A A A A
Fref at Floss (Speed prior to loss) x L4-06

@ Restarting Operation After Transient Fault (Auto Restart Function)

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 parameter L5-01.

The auto restart function can be applied to the following faults. If a fault not listed below occurs, the protec-
tion function will operate and the auto restart function will not.

* OC (Overcurrent)
* GF (Ground fault)

* PUF (Fuse blown)

* OV (Main circuit overvoltage)

* UV1 (Main Circuit Undervoltage, Main Circuit MC Operation Failure)* °

* PF (Main circuit voltage fault)

* LF (Output phase failure)

* When L2-01 is set to 1 or 2 (continue operation during momentary power loss)

RH (Braking resistor overheated)
RR (Braking transistor fault)
OL1 (Motor overload)

OL2 (Inverter overload)

OH1 (Motor overheat)

OL3 (Overtorque)
OL4 (Overtorque)



Continuing Operation

HAuto Restart External Outputs

To output auto restart signals externally, set H2-01 to H2-03 (multi-function output terminals M1-M2, M3-
M4, M5-M6, P1-PC, and P2-PC function selection) to 1E (auto restart).

HRelated Parameters

Name Control Methods
Param- Change Open
eter N Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | Vif | with ';I°°p Vec-
ber tion PG t?;:'- tor

Number of auto restart

attempts Set the number of auto restarts attempts.
L5-01

Automatically restarts after a fault and con- 0to 10 0 No A A A A
ducts a speed search from the run frequency.

Num of Restarts

Auto restart operation | Sets whether a fault contact output is
selection

1.5-02 activated during fault restart.
0: Not output (Fault contact is not activated.)
Restart Sel 1: Output (Fault contact is activated.)

Oorl 0 No A A A A

B Application Precautions

* The number of auto restarts count is reset under the following conditions:
After auto restart, normal operation has continued for 10 minutes.

After the protection operation has been performed, and the error has been verified, and an error reset
has been input.

After the power supply is turned OFF, and then ON again.

* Do not use the auto restart function with variable loads.
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Inverter Protection

This section explains the functions for protecting the Inverter and the braking resistor.

@ Performing Overheating Protection on Mounted Braking Resistors

Perform overheating protection on Inverter-mounted braking resistors.

When overheating in a mounted braking resistor is detected, an alarm RH (Mounted braking resistor overheat-
ing) is displayed on the Digital Operator, and the motor coasts to a stop.

HRelated Parameters

Name Control Methods
Param- Change Open
eter ol Setting | Factory | during V/f Flux
Description y
Num- LCD Display P Range | Setting | Opera- | Vif | with | \2% | vec-
ber tion PG €C- | tor
tor
Protect selection for inter-
nal DB resistor 0: Disabled (no overheating protection)
L8-01 1: Enabled (overheating protection) Oorl 0 No A A A A
DB Resistor Prot

Multi-function Digital Outputs (H2-01 to H2-03)

Control Methods
Open
: VIf Flux
Set Value Details
vii | with | \°% | Vec-
PG tor
tor
D Braking resistor fault (ON: Resistor overheats or brake transistor fault) Yes Yes Yes Yes

time is too short or that the motor regeneration energy is too large. In these cases, lengthen the deceleration

% The most likely causes of RH (Mounted braking resistor overheating) being detected are that the deceleration
time or replace the Braking Resistor Unit with one with a higher braking capacity.

INFO
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Inverter Protection

€ Reducing Inverter Overheating Pre-Alarm Warning Levels

The Inverter detects the temperature of the cooling fins using the thermistor, and protects the Inverter from
overheating. You can receive Inverter overheating pre-alarms in units of 10°C.

The following overheating pre-alarm warnings are available: Stopping the Inverter as error protection, and
continuing operation, with the alarm OH (Radiation fins overheating) on the Digital Operator flashing.

HRelated Parameters

Name Control Methods
Param- Change Open
eter e Setting | Factory | during VIf Flux
Num- LCD Display Description Range | Setting | Opera- | vif | with | ~°°P | vec-
ber tion PG | Ve | tor
tor
Overheat pre-alarm level Sets the detection temperature for the
Inverter overheat detection pre-alarm in
L8-02 °C. 50 to 130 95°C No A A A A
OH Pre-Alarm Lvl The pre-alarm detects when the cooling
fin temperature reaches the set value.
Sets the operation for when the Inverter
Operation selection after overheat pre-alarm goes ON. .
overheat pre-alarm 0: Dccclcratc to stop in deceleration
time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time C1-09. 0to3 3 No A A A A
3: Continue operation (Monitor display
only.)
OH Pre-Alarm Sel A fault will be given in setting 0 to 2
and a minor fault will be given in setting
3.
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Input Terminal Functions

This section explains input terminal functions, which set operating methods by switching functions for the
multi-function contact input terminals (S3 to S7).

€ Temporarily Switching Operation between Digital Operator and Control
Circuit Terminals

You can switch the Inverter run command inputs and frequency reference inputs between local (i.e., Digital
Operator) and remote (input method using b1-01 and b1-02).

You can switch between local and remote by turning ON and OFF the terminals if an output from H1-01 to
H1-05 (multi-function input terminal S3 to S7 function selection) has been set to 1 (local/remote selection).

To set the control circuit terminals to remote, set b1-01 and b1-02 to 1 (Control circuit terminals).

HRelated Parameters

Name Control Methods
Param- Change Open
eter - Setting | Factory | during VIf Flux
Num- |  LCD Display il Range | Setting | Opera- | Vif | with | Y2% | vVec-
ber tion PG tz:- tor

Set the frequency reference input method.
0: Digital Operator
1: Control circuit terminal (analog input)

Reference selection

bl-01 2: RS-422A/485 communications Oto4 1 No Q Q Q Q
Reference Source 3: Option Card
4: Pulse input
Operation method Set the run command input method
selection 0: Digital Operator
b1-02 1: (IZ;);IE;)I circuit terminal (sequence 0t03 | No Q 0 Q Q
Run Source 2: RS-422A/485 communications

3: Option Card

the local/remote function has been set in the external terminals, the LOCAL/REMOTE Key function on the

% You can also perform local/remote switching using the LOCAL/REMOTE Key on the Digi