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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.

» 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.

» 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.

» Locations close to power supplies.



.—-

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

Warning
information
position

Thereiswarning information on the Inverter in the position shown in the following illustration.
Always heed the warnings.

e

y
Illustration shows the 3G3RV-A2004

Warning Information

For Europe (-E suffix) Models

AWARNING

A Risk of electric shock.

*Read manual before installing.

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

AAVERTISSEMENT

A Risque de d@charge Qlectrique.

eLire le manuel avant I installation.

*Attendre 5 minutes aprds la coupure de
I" allmentation. Pour permettre la
ddcharge des condensateurs.

Warning
information
position

Illustration shows the 3G3RV-B2220

For ASIA Model (No suffix)

AWARNING

A Risk of electric shock.

*Read manual before installing.
*Wait 5 minutes for capacitor discharge
after disconnecting power supply.

AAVERTISSEMENT

A Risque de d@charge Qlectrique.

eLire le manuel avant I' installation.

eAttendre 5 minutes aprds la coupure de
I" allmentation. Pour permettre la
ddcharge des condensateurs.
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Registered Trademarks

Thefollowing registered trademarks are used in this manual.

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

« MODBUS s atrademark 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.

SYSDRIVE RV INtroduction...........cccevvveveiieeiicinienenennn. 1-2
Differences by Model ..............ooieiiiiiiiiiiin e, 1-4
Confirmations upon Delivery.........cccocovvvviiiiieeeciiieeenn, 1-7
Exterior and Mounting DIMensions...........ccccceeeveveenns 1-12
Checking and Controlling the Installation Site ........... 1-15
Installation Orientation and Space.............ccccceeeeeeennes 1-16
Removing and Attaching the Terminal Cover ............ 1-18

Removing/Attaching the Digital Operator
and Front COVEN.......cooiiiiiiiiiiiii e 1-19



—
SYSDRIVE RV Introduction

€ SYSDRIVE RV Applications

The SYSDRIVE RV isideal 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
RV-series Inverters have different models and specifications by the area (Asia and Europe) to support widely
used applications and different power supply situationsin each area.

Be sure to confirm the models and the specifications you are going to purchase in RV-series Inverter Models
and Differences by Model, below.

In each area, only the products for the area are available (e.g., in Europe, only the models with “-E” are sold).

RV-series Inverters have two types of voltage class: 200-V class and the 400-V class. The capacity range of
applicable motorsis 0.4 kW to 160 kW. All the models comply with EC Directives.

W200-V Class RV-series Inverter Models

1-2

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

Protective Maximum Applied Motor Model Model
Structure Capacity (Asia) (Europe)

0.4 kW 3G3RV-A2004 3G3RV-A2004-E
0.75 kW 3G3RV-A2007 3G3RV-A2007-E
1.5kW 3G3RV-A2015 3G3RV-A2015-E
2.2kw 3G3RV-A2022 3G3RV-A2022-E
3.7kw 3G3RV-A2037 3G3RV-A2037-E
5.5 kw 3G3RV-A2055 3G3RV-A2055-E
7.5kw 3G3RV-A2075 3G3RV-A2075-E
11 kW 3G3RV-A2110 3G3RV-A2110-E
NEMA 1 type 15 kw 3G3RV-A2150 3G3RV-A2150-E
1P20 18.5 kW 3G3RV-A2185 3G3RV-A2185-E
22 kW 3G3RV-A2220-E
30 kW 3G3RV-A2300-E
37 kw 3G3RV-A2370-E
45 kw Not available 3G3RV-A2450-E
55 kW Use IPOO type 3G3RV-A2550-E
75 kW 3G3RV-A2750-E

90 kW Not available

110 kW Use I P00 type




SYSDRIVE RV Introduction

Protective Maximum Applied Motor Model Model
Structure Capacity (Asia) (Europe)
22 kW 3G3RV-B2220 3G3RV-B2220-E
30 kw 3G3RV-B2300 3G3RV-B2300-E
37 kw 3G3RV-B2370 3G3RV-B2370-E
Open Chassis type 45 kw 3G3RV-B2450 3G3RV-B2450-E
I1POO 55 kw 3G3RV-B2550 3G3RV-B2550-E
75 kw 3G3RV-B2750 3G3RV-B2750-E
90 kW 3G3RV-B2900 3G3RV-B2900-E
110 kW 3G3RV-B211K 3G3RV-B211K-E

Note To make P00 Inverters satisfy the P20 protective structure, install the Inverter into an 1P20 structured box.

B400-V Class RV-series Inverter Models

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

Protective Maximum Applied Motor Model Model
Structure Capacity (Asia) (Europe)
0.4 KW 3G3RV-A4004 3G3RV-A4004-E
0.75 KW 3G3RV-A4007 3G3RV-A4007-E
T5KW 3G3RV-A4015 3G3RV-A4015-E
220KW 3G3RV-A4022 3G3RV-A4022-E
37TKW 3G3RV-A4037 3G3RV-A4037-E
Z0KW Not Avalable 3G3RV-A4040-E
55KW 3G3RV-A4055 3G3RV-A4055-E
75 KW 3G3RV-A4075 3G3RV-A4075-E
TTkW 3G3RV-A4110 3G3RV-A4II0E
BKkW 3G3RV-A4150 3G3RV-A4I50-E
NE'\I/'I%WPE 19kW 3G3RV-A4185 3G3RV-A4I85-E
22 KW 3G3RV-A4220-E
30KW 3G3RV-A4300-E
3T KW 3G3RV-A4370-E
25 KW 3G3RV-A4450-E
55 kW Not available 3G3RV-A4550-E
STV Use P00 type 3G3RV-A4T50-E
90 KW 3G3RV-A4900-E
TI0kW 3G3RV-A4IIKE
132 KkW 3G3RV-A413K-E
160 kKW 3G3RV-A4I6K-E
2 KW 3G3RV-B4220 3G3RV-B4220-E
30 KW 3G3RV-B4300 3G3RV-B4300-E
3T KW 3G3RV-B4370 3G3RV-B4370-E
75 KW 3G3RV-B4450 3G3RV-BA4450-E
Open Chassis 55 kW 3G3RV-BA550 3G3RV-BA550-E
Itg,gg 75 KW 3G3RV-B4750 3G3RV-B4750-E
90 KW 3G3RV-B4900 3G3RV-B4900-E
T10kW 3G3RV-B411IK 3G3RV-BA1IK-E
132 kW 3G3RV-B413K 3G3RV-B413K-E
160 kKW 3G3RV-B416K 3G3RV-BA16K-E

Note To make P00 Inverters satisfy the P20 protective structure, install the Inverter into an 1P20 structured box.
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Differences by Model

The RV-series products differ in specifications by model. This section explains the differences.

& Differences in Hardware

For details, refer to Chapter 3 The Digital Operator and Chapter 2 Wiring.

Table 1.3 Differences in Hardware

Digital Operator

. Europe
Asia (suffixed -E)
LED type attached LED type attached

(LCD typeis sold separately.)
LED type: 3G3IV-PJVOP161
LCD type: 3G3IV-PIVOP160

(LCD typeis sold separately.)
LED type: 3G3IV-PJVOP161
LCD type: 3G3IV-PIVOP160

P1-PC M3-M4
Multi-function output 1 Trans stor outout Relay contact output
P (SPST-N.O.)
Digital outputs
_ _ P2-PC M5-M6
Multi-function output 2 Trans stor outout Relay contact output
P (SPST-N.O.)
Unsigned 10 bits Unsigned 12 bits
Analog Input A1 0V to+10V 10V 1010V
Control Circuit Terminal Block M 3.5 screw terminal Phoenix type

SPDT: Single-pole Double-throw
a

o
c——.\ 1,

Note Abbreviationsin the table have the following meanings.

SPST-N.O.: Single-pole Single-throw with Normally Open Contact

o0 o

Refer to Chapter 5 Parametersfor details.

Table 1.4 Differences in Software

& Differences in Software (Function, Factory Setting, and Setting Range)

. Europe
N P ter Numb A
ame arameter Number sia (suffixed -E)
Setting range: 0 to2
Prohibition of reverse Setting range: O or 1 0: Reverse enabled
oneration b1-04 0: Reverse enabled 1: Reverse disabled
P 1: Reverse disabled 2: Phase order changed
(Only for V/f control)
DC injection braking b2-04. Factory setting Factory setting
time at stop 0.50s 0.00s
Timer function ON/ [ b4-01 Setting range Setting range
OFF-delay time b4-02 0.0t0300.0s 0.0to0 3000.0 s
. . b5-18 . . .
PID set point setting b5-19 Disabled Enable the PID set point setting




Differences by Model

Table 1.4 Differences in Software (Continued)

Name

Parameter Number

Asia

Europe
(suffixed -E)

C4-03/C4-04: Set the rated torque of
the motor.

. C4-03to . C4-05: Set the time constant (ms) for
Torque value setting C4-05 Disabled therising start torque va ue.
Note: Thefilter isdisabled if set
between 0 ms and 4 ms.
Factory setting Factory setting
Motor constant E1/E3 200-V class=200V 60 Hz 200-V class =200V 50 Hz
400-V class= 400V 60 Hz 400-V class =400V 50 Hz
i Factory setting Factory setting
PG constant F1-01 600 pulses/rotation 1024 pulses/rotation
Display unit selec- Setting range0to 1
tion for current moni- | F6-05 Disabled 0: Amperage display

tor

1: 100% for 8192

Multi-function inputs

H1-01 to H1-05

Setting range: 0 to 68
69 and 6A: Disabled

Setting range: 0to 6 A

69: JOG2

6A: Drive Enable

0to 68: Same for al models

Terminal P1 function

Terminal M3-M4 function select

H2-02 .
Multi-function out- select (Transistor output)
puts H2-03 Terminal P2 function Terminal M5-M6 function select
select (Transistor output)
’ . Disabled with O setting. Setting range: O or 1
?a?nAalli\e,lsﬁt teer)ml H3-01 0: Voltage Limit enabled unchange- 0: Voltage Limit enabled
o able 1: Voltage Limit disabled
. Setting range
. . Setting range 0.0 to 1000.0%
Gain (terminal FM) | H4-02 0.0to 2.5 .
Factory setting 1.00 Factory setting
’ 100.0%
Setting range Setting range
} . 0.0to25 0.0 to 1000.0%
Gain (terminal AM) | H4-05 Factory setting Factory setting
0.50 50.0%
. . i Setting range Setting range
Bias (terminal FM) | H4-03 -10.0% to +10.0% -110.0% to +110.0%
. . i Setting range Setting range
Bias (terminal AM) | H4-06 -10.0% to +10.0% -110.0% to +110.0%
Analog output 1 . ) . )
signal level sdlection H4-07 Setting range: 0to 1 Setting range: 0 to 2
Analog output 2 sig- 0:0to+10V 0 Oto+10V
nal level selection H4-08 1:-10to +10 V 1:-10t0+10V
' 2: 41020 mA
Frequency reference Set reference frequency for operation
€ Y Uses the factory setting value (80%) | when frequency lost.
for loss of frequency |L4-06 . -
and unchangeable. The output frequency is (Specified
reference
Frequency) x L4-06.
Input open-phase pro- L8-05 Factory setting Factory setting
tection selection 0 (Disabled) 1 (Enabled)
Output open-phase L8-07 Factory setting Factory setting
protection selection 0 (Disabled) 1 (Enabled)
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Table 1.4 Differences in Software (Continued)

Name

Parameter Number

Asia

Europe
(suffixed -E)

LCD brightness

Setting Range: 0to 5

adjustment 01-05 Cannot change. Adjusts the brightness in five steps.
Operation selection . .
- : g Factory setting Factory setting
Wh_en D_|g|tal Opera- |02-06 0 (Disabled) 0 (Disabled)
tor is disconnected
. Factory setting =0 N
C_:uml_JIatlve opera 02-08 (Cumulative time when the Inverter Factory s_ettlng =1 .
tion time selection - (Cumulative Inverter run time)
power is ON)
0: Disabled
(U2, U3 areheld.)
Fault trace and fault 02-12 Cannot clear 1: Initialize Enabled

history initialization

(U2, U3 are cleared and 02-12 returns
to 0.)

Fault history

U3-01to U3-20

Four fault history records are stored.
U3-01 to U3-08 are enabled.

Serial communications addresses 90H
to 97H are enabled. (800H to 813H are
disabled)

Ten fault history records are stored.
U3-01 to U3-20 are enabl ed.

Serial communications addresses
800H to 813H and 90H to 97H are
both enabled.




Confirmations upon Delivery .

.Confirmations upon Delivery

& Checks

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

Table 1.5 Checks

Item

Method

delivered?

Has the correct model of Inverter been

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

Isthe Inverter damaged in any way?

other damage resulting from shipping.

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

loose?

Are any screws or other components

Use a screwdriver or other tools to check for tightness.

If you find any irregularities in the above items, contact the 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.

W Example Nameplate

The following nameplate is an example for an Asian-model Inverter: 3-phase, 200 VAC, 37 kW, |IEC P00

standards.

Inverter model

Input specifications—_,

Output specifications ——
Lot number —

Serial number ——

¥

e I
OMRON 3G3RV—B2370
TAC3PH 200— 220V 50Hz
INPUT  “AC3PH 200—230V 60Hz  160A
OUTPUT :AC3PH 0— 230V 0—400Hz 145A 55kVA
LOT NO: MASS:57kg
SER NO: PRG:
1 MADE IN JAPAN
. OMRON Corporation Ms)

Fig 1.1 Nameplate

Mass
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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 aphanumeric codes.

L

Specifications

None | Asian model
-E European model

Maximum Applicable Motor Capacity

004 [0.4 kW || 055 [5.5kW || 220 |22 kW 750 | 75 kW
007 [0.75 kW || 075 | 7.5 kW || 300 |30 kW 900 |90 kW
015 |1.5kW || 110 |11 kW 370 [ 37 kW 11K | 110 kW
022 2.2 kW 150 |15 kKW 450 |45 kw 13K | 132 kW
037 | 3.7kW || 185 | 18.5 kW || 550 | 55 kW 16K | 160 kW
040 [4.0 kW

Voltage class
2 AC input, 3-phase, 200 V (200-V class)
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 1P20, 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.

1-8
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€ Component Names

B [nverter Appearance

The external appearance and component names of the Inverter are shown in Figs. 1.3. and 1.4

Front cover

Digital Operator __|

Terminal cover

Inverter cover

Front cover

Digital Operator —

Terminal cover —!
\/}/ML

Top protective cover

—

4

Bottom protective cover

Fig 1.3 18.5 kW or Less

—

=

Fig 1.4 22 kW or More

™~

Mounting hole

Diecast case

|~~~ Nameplate

Mounting holes

Cooling fan

Nameplate
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EmTerminal Arrangement for Asian Models

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

— Control circuit terminals

'_/
ele i circuittermi
) I_]m || — Main circuit terminals

(& _ [CHARGE]| [ Charge indicator
‘—| = : I 4 Ground terminal

Fig 1.5 18.5 kW or Less

Charge indicator
4

QI === r——— ?@
— ,
A

.
Control circuit
terminals [RuLy] [swizl [tunsi][ © |[@1 | 3]
[RuLY] [ si2 | [ Ti3 ] [um ][ vim2 [ [wiT3]

Main circuit
terminals

g
o Il

e

Ground terminal

Fig 1.6 22 kW or More
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EmTerminal Arrangement for European Models

Views with the terminal cover removed are shown in Figs. 1.7 and 1.8.

ﬂ?\—/ﬁr

LLAij‘i —"e]

[sn[scfsplat]az[+v [ac].v [MPACIRP[R+[R-]  [Ms[me[MAMEIM]
) [s1]s2[sa[s4]ssse[s7[FMAC/AMIG]s+[s-] [Ma[malMT |m2] Ecc]

f@@@@@@@@@@@@@@ lceoaod @W

EEEEEE EE=

Q20000 022R 222 Q002

) @@@@%@@i@@@@ | } Main circuit terminals

] Control circuit terminals

i " H

ABCDE

RLISL2[TLI[ © @1 [@2][ BT |[B2[UTIVT
HARGE]

Charge indicator

® ®
o i) | Control circuit terminals
D .
eec2e2e222200 [02200 —
Q) O Charge indicator

RiLl | (S¥L21] [TIA3] [ © ®1 0
o |LRAT ] [SL2][T3] LuTi ][ vT2] [ WT3],

H@ =) L Main circuit terminals

u U

lallalle ob

Ground terminal

Fig 1.8 22 kW or More
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Exterior and Mounting Dimensions

@ Open Chassis Inverters (IP00)
Exterior diagrams of the Open Chassis Inverters are shown below.
A. 200-V class Inverters of 22 to 30 kW B. 200-V class Inverters of 37 to 110 kW

400-V class Inverters of 22 to 55 kW 400-V class Inverters of 75 to 160 kW
\

g“‘ - L Lot

Tl | T el | AN -
W | — "

—— 1 b 01 Ve

\ Tm 7 L |] m

e ST J 3

Fig 1.9 Exterior Diagrams of Open Chassis Inverters

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

C. 200-V/400-V class Inverters of 0.4 to 18.5 kW D. 200-V class Inverters of 22 to 75 kW

400-V class Inverters of 22 to 160 kW
] W1 4-d
! - — | o —— jram—
| [lll]lllll]lllll]ll]llll[lllllll] ®) f |III|II
I |

H1
HO
H
\
H1
HO
H
I

]

1
B o
I

[ i
|

H2
=

© i ®
. i
NI
[ ti —— |
|l o
T D1
w

3 D \ Grommet

(A 200-V class, 22-kW Inverter is shown as an example
sold only in Europe.)

=
H2
H3
=
Max.10

(5) D

Fig 1.10 Exterior Diagrams of Enclosed Wall-mounted Inverters
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Exterior and Mounting Dimensions

Table 1.6 Open Chassis Type (IP00)

Dimensions (mm) Mount Caloric Value (W)
Voltage MagL.ll\:I)?lttor Model Figure A';\)A;;;(;x. ing — Loet:tl Cooling
Class (kW) (-Eincluded) wWo | w H | D |Wl|HL|H2|D1]| t1 (kg) Hf(le*es External| " 27| oner- Method
ated
0.4 -
0.75 -
Natural
15 -
2.2 -
3.7 - Not available.
55 R Use NEMAL1 1 type by removing the top and the bottom cover.
75 -
11 -
200V 15 -
3-phase 185 _
22 3G3RV-B2220 345 | 254.2 | 400 195 | 385 21 586 274 860
A 258 75(100( 23 M6 Fan
30 3G3RV-B2300 370 | 279.2 | 450 220 | 435 24 865 352 1217
37 3G3RV-B2370 298 100 57 1015 | 411 1426
470 | 379.2 | 600 —— 250 | 575 —
45 3G3RV-B2450 328 63 1266 | 505 1771
13 3.2 M10
55 3G3RV-B2550 86 1588 | 619 | 2206 I
B 545 | 454.2 | 725 | 348 | 325 | 700 130
75 3G3RV-B2750 87 2019 | 838 997
90 3G3RV-B2900 615 | 505.2 | 850 | 358 | 370 | 820 - 45 108 M12 2437 | 997 3434
110 3G3RV-B211K 690 | 579.2 | 885 | 378 | 445 | 855 40| 150 2733 | 1242 | 3975
0.4 -
0.75 - Natural
15 -
2.2 -
3.7 -
20 - Not available.
: Use NEMAL1 1 type by removing the top and the bottom cover.
55 -
75 -
1 -
15 -
400 V
3-phase 185 -
22 3G3RV-B4220 466 259 725
370 | 280 | 450 | 258|220 | 435 100 21 Fan
30 3G3RV-B4300 678 317 995
37 3G3RV-B4370 A 75 2.3 M6 784 360 1144
45 3G3RV-B4450 420 | 329.2 | 550 | 283 | 260 | 535 105 36 901 415 1316
55 3G3RV-B4550 1203 | 495 1698
75 3G3RV-B4750 88 1399 | 575 1974
545 | 454.2 | 725|348 | 325|700 | 13 3.2 M10
90 3G3RV-B4900 130 89 1614 | 671 2285
110 3G3RV-B411K B 102 2097 | 853 2950
615 | 505.2 | 850 | 358 | 370 | 820
132 3G3RV-B413K 15 45 120 M12 2388 | 1002 | 3390
160 3G3RV-B416K 689 | 579.2 | 916 | 378 | 445 | 855 140 160 2791 | 1147 | 3938




Table 1.7 NEMA 1 Type (IP20)

Dimensions (mm) Caloric Value (W)
Max. AR Moun
Voltage | Motor Model Figure l’\)llgss *| ting Exter- | Inter- E%t:tl Cooling
Class O(w:l;n (-Eincluded) wo [ w H D |WL1L|HO [HL | h2 |[H3|D1| t1 (kg) H((lefs nal il || e Method
ated
0.4 3G3RV-A2004 20 39 59
0.75 3G3RV-A2007 27 42 69
157 39 3 Natural
15 3G3RV-A2015 50 50 100
140 | 280 126|280 | 266 | 7 5 M5
2.2 3G3RV-A2022 0 70 59 129
3.7 3G3RV-A2037 112 74 186
C - 177 59 4
55 3G3RV-A2055 164 84 248
75 3G3RV-A2075 300 6 219 | 113 332
200 ——{ 197|186 | 300 | 285 ——65.5
11 3G3RV-A2110 310 10 7 374 | 170 544
200V 15 3G3RV-A2150 350 0 429 | 183 612
240 —1{207(216|350|335| 75— 78 | 23 11 M6
3-phase| 185 3G3RV-A2185 380 30 501 | 211 712
22 3G3RV-A2220 345 | 255 | 535 258 195 | 400 | 385 135 100 21 586 | 274 860 F
— an
30 3G3RV-A2300 370 | 280 | 615 220 | 450 | 435 165 24 865 | 352 | 1217
37 3G3RV-A2370 300 100 62 1015 | 411 | 1426
D 470 | 380 | 809 |—— 250 | 600 | 575 210 —
45 3G3RV-A2450 330 68 1266 | 505 | 1771
13— 3.2 M10
55 3G3RV-A2550 130 94 1588 | 619 | 2206
545 | 455 (1027|350 | 325 | 725 | 700 305
75 3G3RV-A2750 95 2019 | 838 997
90 - .
Not available. Use |POO type.
110 -
0.4 3G3RV-A4004 14 39 53
0.75 3G3RV-A4007 157 39 3 17 41 58 Natural
15 3G3RV-A4015 36 48 84
2.2 3G3RV-A4022 140 | 280 126|280 | 266 | 7 5 M5 59 56 115
3.7 3G3RV-A4037 80 68 148
177 59 4
4.0 3G3RV-A4040 C - 0 90 70 160
55 3G3RV-A4055 127 82 209
75 3G3RV-A4075 193 | 114 307
200 | 300 197 | 186 | 300 | 285 65.5 6
11 3G3RV-A4110 252 | 158 410
15 3G3RV-A4150 326 | 172 498
400V 240 (350 207 | 216 | 350 | 335 78 10
3-phase 185 3G3RV-A4185 426 | 208 634
22 3G3RV-A4220 75 2.3 M6 | 466 | 259 725
370 | 280 | 535|258 | 220 | 450 | 435 100 21 Fan
30 3G3RV-A4300 85 678 | 317 995
37 3G3RV-A4370 635 784 | 360 | 1144
45 3G3RV-A4450 420 | 329.2 715 283 | 260 | 550 | 535 165 105 36 901 | 415 | 1316
55 3G3RV-A4550 b 1203 | 495 | 1698
75 3G3RV-A4750 88 1399 | 575 | 1974
545 | 454.2 (1100( 348 | 325 | 725 | 700 | 13 | 305 3.2 M10
90 3G3RV-A4900 130 89 1614 | 671 | 2285
110 3G3RV-A411K 102 2097 | 853 | 2950
615 | 505.2 [1245| 358 | 370 | 850 | 820 395
132 3G3RV-A413K 15 45| 120 | M12| 2388 | 1002 | 3390
160 3G3RV-A416K 689 | 579.2 [1325| 378 | 445 | 916 | 855 400 | 140 160 2791 | 1147 | 3938




Checking and Controlling the Installation Site .

.Checking and Controlling the Installation Site

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 1.8 Installation Site

Type Ambient Operating Temperature Humidity
Closed wall-mounting -10to+40°C 95% RH or less (no condensation)
Open chassis -10to+45°C 95% RH or less (no condensation)

Protection covers are attached to the top and bottom of the Inverter. Be sure to remove the protection covers
before installing a 200 or 400-V class Inverter with an output of 18.5 kW or lessin apanel.
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 aswood.

- Ingtall the Inverter in alocation free from radioactive materials and combustible materials.
« Install the Inverter in alocation free from harmful gasses and liquids.

« Install the Inverter in alocation without excessive oscillation.

« Install the Inverter in alocation free from chlorides.

« Install the Inverter in alocation 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 isinstalled 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.
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Installation Orientation and Space

&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.

@ Inverter Installation Orientation and Space

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

I_SO mm min. Ilzo mm min. é

5 # T

A0n0oooon

T
00o0o| [ 5
Ly, kﬂl S © B |
30 mm min. 30 mm mii? 1€_ )
. 120 mm min.
50 mm min. Air
Horizontal Space Vertical Space

Fig 1.11 Inverter Installation Orientation and Space
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Installation Orientation and Space

@ Digital Operator Panel Cutout Dimensions

Mounting

panel I
. 57, TwoM3 ™~
L/holes _

&

8§t
145 (44 M
B | Cutout
70 o 7‘ 70 ‘ 15.8 ‘ 6.4
[

(60)

© 0 0 0 o0

25

20
|

Fig 1.12 Digital Operator Panel Cutout Dimensions [
A\
Ny~ A 1. The same space is required horizontally and vertically for both Closed Wall-mounting (IP20, NEMA 1)and
?‘ Open Chassis (IP0O0) Inverters.
® 2. The top and bottom covers must be romoved before installing a 200 or 400-V class Inverter with an output

IMPORTANT] 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.
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Removing and Attaching the Terminal Cover

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

€ Removing the Terminal Cover

B Inverters of 18.5 kW or Less

L oosen the screws at the bottom of the terminal cover, pressin 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 1.13 Removing the Terminal Cover (3G3RV-A2055 Shown Above)

B Inverters of 22 kKW or More

L oosen 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 1.14 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 pressin on the bottom of the terminal cover until it clicksinto place.

1-18



Removing/Attaching the Digital Operator and Front Cover .

.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.

Theremova and attachment procedures are given below.

EmRemoving 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 1.15 Removing the Digital Operator (3G3RV-A4055 Shown Above)
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BmRemoving 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 1.16 Removing the Front Cover (3G3RV-A4055 Shown Above)

EMounting 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.

EMounting 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. Pressthe Digital Operator in the direction of arrow 2 until it snapsin place at B (two locations).

.

DB

)Y

C

Fig 1.17 Mounting the Digital Operator
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Removing/Attaching the Digital Operator and Front Cover

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.

1 . :
*? - 1. Do not remove or attach the Digital Operator or mount or remove the front cover using methods other than
[ J

& 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.

EmRemoving the Digital Operator

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

EmRemoving 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 1.18 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.

WAttaching 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.

WG e 2-2
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Terminal Block Configuration.............ccccceeviiiviviiineeen, 2-6
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Wiring Control Circuit Terminals for

European Models...........ccooviiiiiiiii, 2-37
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/\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 showninFig 2.1.

Power supply @

Molded-case v
circuit breaker
or ground fault

interrupter

Magnetic con-
tactor (MC)

AC reactor for power %
factor improvement

* B
Input noise filter @

raking resistor

= DC reactor for power
I factor improvement

Inverter

Output noise filter @

Fig 2.1 Example Connections to Peripheral Devices
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Connection Diagrams

The connection diagrams for the Inverter are shown in this section.

@ Asian Models

The connection diagram for Asian modelsis shown in Fig. 2.2.

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

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

UQTTTox R
Short-circuit bar | ' | |
r G- -—- - '—@"_ @ ''''''' '@_I
i @1 ®2 © B1 B2 i
MCCB | |
M .
M\
3-phase power R OmO @ R/L1 u/Tt
20010240V S oM O s/L2 V/T2© @
50/60 Hz ~
T o oM é) T/L3 Inverter w/T3©
i 3G3RV ®
|
-~ i - = (Ground to 100 Q max.)
Forward Run/Stop 3 |
0 o o m} i
: MP . :
Reverse Run/Stop 5o 1‘32 — :@ @_Q Pulse train output
? i 0 to 32 kHz (2.2 kQ)
e Ext | fault _ | M [Default: Output ]
xternal fau 5o ?33 - \5_ | frequency
Fault reset — I :@
X X 0 o bsa O I ,- 17", Ammeter adjustment
Multi-function Multi-step speed I > AM 1 0KQ )
mEUthacmry < setting 1 5o 1s5 _ | i MLil(t)I;quoceozn a:alog output 2
8 . : - 0 m,
settings Multi-step speed | | =(mE! [Default: Output current ]
setting 2 5o L S6 — | Oto+10V
| M | 1--3 Ammeter adjustment
- ! ! 20 kQ
\ 209 requency selection 0o '{‘87 O :@ I> Cf ¢ {5“1: Multi-function analog output 1
: CNS (NPN setting) | +24V 8 mA F ACJ = () 1%‘;;2:- Zozfput frequency
1 'sc 1P24 V(24 V) I [ Oto+10V ]
|
| E(G) :'
i
!
i Shield terminal |
: |
Pulse train input L . Mal‘Stet' speed —_ mAl
Frequency setting | puise train O_Cf Fault contact output
adjustment : 01032 kHz (3 kQ) MB ! 250 VAC. 1 A
20 | High level: 3.5 to 13.2 V input —Q VAG LA max.
Frequency lj_' | MC SOVAC, 1A max.
setter (- ~’|> +V Frequency setting power i
External 3 01010V ! +15V, 20 MA |
o :
frequency ) (JL 2kQ [ 7% O Al Master speed reference — M1 _ )
references 1 Multi-function output
4t020mA P | 010 10 V (20 kQ) w2 |
?AZ Master speed reference Q 250 VAC, 1 A max.
P t L AC 41020 mA (250 Q) ' 30 [\)/ggm% glmifﬁ
L) éi [0to 10 V (20 kQ) input] ! [ signal ’ 9 ]
: |
— T ! Multi-function output 1
i O/ iTerminating | Default: Zero
' i resistance : speed Multi-functi
1 | ulti-function
! Multi-function output 2 ( Open-collector outputs
RS-485/422 | Default: 48 VDC 50 mA max.
communications ! Frequency
: agree signal
|
___________ 1

'_,_‘\, Shield 1P Twisted-pair wires

Fig 2.2 Connection Diagram for Asian Models



Connection Diagrams

@ European Models

The connection diagram for the European modelsis shown in Fig. 2.3.

DC reactor to improve
input power factor (optional) Braking Resistor Unit (optional)
0O XQ X ;

Short-circuit bar : i

R U o

|
i @1 @2 © B1 B2 i
MccB i i
R S oM O R/L1 uTt®
3-phase power ~ - T
20010240V g S oM ® siL2 VT2 © @
50/60 Hz
S oM (‘?) T3 Inverter W/T3©
i 3G3RV o
| & G:JD
7N I = (Ground to 100 Q max.)
Forward Run/Stop 5o S ,—\ |
T |
H MP
Reverse Run/Stop 5o ‘lr S2 _ i@ @—Q } Pu:]se t;azmk:'utp(:;tz -
to z (2.2 kQ]
External fault o I s A—Cé [Default: Output ]
ul 5o | 3 P | frequency
. |
Fault reset — t@ |
) . O O 'LS4 - c ,1_5 l __ =7 Ammeter adjustment
Muiti-function Multi-step speed ! > fodamy 7y 5}20 kQ
contact inputs i — T =1l ~71 Multi-function analog output 2
s Facﬁore setting 1 o o Lss o i@ oo | 10t010V2mA g oup I
settings Multi-step speed | i@ | ={aM +1 [Default: Output current J
setting 2 oy L S6 o cnig| | Otg +10V
| > ol H 1= Ammeter adjustment
Jog frequency selection 5o 1 S7 i@ i ;Q%EAC} . {5,2,011@ ) )
C 1 Conerter| | | ! Multi-function analog output 1
§>—4<}jl i revem B =M = NE):f;OI\t/ 2Omfp it frequenc
N N, ult: Outpu uency
(PNP connection) L SN 24V \5 : [0 to+10V ]
I sc E(G):)'
. i
}—L EG ;
i Shield terminal |
: |
Pulse train input Y >J> Master speed pulse train MA i
KkHz (3 kQ
F;gqutency‘semng | RP ﬂ.'g(ﬁivd 23(% to )13 2Vinput o} OW Error contact output
adjustment N
216 -V ﬁrse\(}uzeuncy setting power _O_Q—Q ggo\/\l:/)éc1 1AAmrgi?<-
Frequency E | '
External setter (i, ? +V f{gc\q/uency setting power
Oto 10V "
fr;efg:'::ccgs @ 2kQ | ¢ S A1 Master speed reference Multi-functi tact outout
1 | 01010V (20 kQ) ulti-function contact outpu
Ao Zomh P ’?AZ Maoster s(peed reference @ } 250 VAC, 1 A max.
pt : 30 VDC, 1 A max.
e AC 41020mA (250 ) Default: Running
) i [0to 10 V (20 k) input] signal
. oV

30 VDC, 1 A max.

| fmmmm o ! ﬁ‘? Multi-function output 1

i : .-iTerminamg: M4é 250 VAC, 1 A max.

! ! ! ?

| | @ _jresistance (Default: Zero-speed)

|
i J R+ | — M5
< R- : 0 o 6 Multi-function output 2
RS-422A/485 s ! ! M6cl> 250 VAC, 1 A max.
communications &St | | 30 VDC, 1 A max.
| s : i (Default: Frequency agree 1)
| G — i i
T ?' IG [
: |
P P P i
Z— Shield }! 3 P Twisted-pair wires

Fig 2.3 Connection Diagram for European (-E) Models
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Terminal Block Configuration

€ Terminal Arrangement for Asian Models

The terminal arrangement for Asian-model Invertersis shownin Fig 2.4 and Fig 2.5.

e ]

T ] I
[E@I FM[ ACT AM [ P1 [ P2 [ PC|SC | MPIEENN
[SCTATT A2 VT AC RPR+R-S+IS-[ [MA[MBIMC
il [s1]s2 [s3[s4]s5]86][S7 |
J e oo e e e o ey
2
= E
=

A Rlilelies

— Control circuit terminals

|l —— Main circuit terminals

RAISLZTLI © @ [@2][ BT [B2IUTIV1Z
o _ T

I Charge indicator

7 N 7T

)] \TM Ground terminal

L I I )

az > L 3z18 e s

Fig 2.4 200-V Class Inverter for 0.4 kW

] =
19 e, | (O]
= d ] — Control circuit terminals
G i
© ! — Charge indicator

A

[Ri/L1t] [st2t | [ist] | © || &1 ]

[Ri/c | [sa2 [[tas ] [um J[wiz][ wis]

—— Main circuit terminals

DD @D{@J
allellel PR

= =g )
@ @ M Ground terminal

Fig 2.5 200-V class Inverter for 22 kW

©)
®
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Terminal Block Configuration

& Terminal Arrangement for European Models

Theterminal arrangement for European-model Invertersis shownin Fig 2.6 and Fig 2.7.

7 I

[sn [sc Jsp [a1]a2 [+v Jac [-v [up [ac [rp [R+ [R-]  [u5 [we [ma [ue [uc |

[s1]s2 [s3 [s4 55 [s6 [s7 [FM [AC [AM [1G[s+ [s—] [m3 [wa[mi] [w2]
[ ] [ ]
m@\@@@@@@@@@@@@@\ eoeoao
e e o o o e oo
@@@@@@@@@@@@@ [2X2 X232 X%)

Control circuit terminals

i

Main circuit terminals

RALISLZATAI © |[&1)[D2][ B1 ][B2]UTINTZ

| ABCDE

Charge indicator

Ground terminals

[o%i

( @ | mﬂ:, oonne
P 0 O i |
0 -
@
[RULT ] [SL21] [TIL3I [OX]
o [[RAL] [842] [TA3] | Ui I V/T2I w/Ts

=&

[["‘]I;
<)

I Control circuit terminals

Charge indicator

—— Main circuit terminals

Ground terminals

Fig 2.7 22 kW or More
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@ Terminal Functions

The functions of the main-circuit and control-circuit terminals are shown bel ow.

BAsian Models
The terminal functions for the Asian-model Inverters are shown below.

Main-circuit Terminals
The functions for 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
Sl A2185 SRZZAN e U B211K A4185 B4550 B416K
Maximum 75 to 160
Applied Motor |0.4 to 18.5 kW 22 to 30 kW 37to 110 kW | 0.4to 18.5kW | 22to 55 kW KW
Capacity
RLL Main-circuit Main-circuit
- PR - Main-circuit
Si2 power supply input Main-circuit power supply input wer supply input
TIL3 power supply input po pply input
) R-R1, S-S1, T-T1 arewired
RULIL R-R1, S-S1, T-T1 are wired when shipped from the factol
ST/L21 R when shipped from the factory. R P .
TUL31
U/T1
VIT2 Inverter output Inverter output
WIT3
Bl For Braking Resis- For Braking Resi stor
B2 tor Unit connection . Unit connection .
e For DC react% con- For DC rezctor con-
nection (@ 1 nection For DC power supply input
©1 and ®2) For DC power supply input (@ 1 and ©) (@1ad@®2) (®land ©)
For DC power sup- ) ) ) For DC power supply For Braking Unit connection
@2 ply input (@ 1 and For Braking Unit connection (@ 3 and ©) input (@3and ©)
o ) (® 1 and @)
@3 - -
alts ) Cooling fan power -
ey supply input *1 Cooaling fan
4 200/ ¢ 5200 - power supply
2 400/ ¢ 5400 ) 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 r/ ¢ 1- .a. /¢ 2: 200 to 220-VAC, 50-Hz input or 200 to 230-VAC, 60-Hz input (A transformer isrequired for 230-VAC, 50-Hz

input or 240-VAC, 50/60-Hz input.)
* 2. Cooling fan power supply input r/ ¢ 1~ . 200/ ¢ ,200: 200 to 220-VAC, 50-Hz input or 200 to 230-VAC, 60-Hzinput; r/ ¢ 1- .o 400/ ¢ ,400: 380 to 480-VAC, 50/

60 Hz input
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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

Signal

Type Symbol Signal Name Terminal Function Signal Level
Sl Forward-stop command Forward when ON, stop when OFF
2 Reverse-stop command Reverse when ON, stop when OFF
. L . Factory setting: External fault
S3 Multi-function input selection 1 detected when ON
A Multi-function input selection 2 g?\lctory setting: Fault reset when
Sequence — . +24VDC, 8 mA
. L . Factory setting: Multi-step speed . }
Input 5 Multi-function input selection 3 command 1 effective when ON photocoupler isolation
. L . Factory setting: Multi-step speed
6 Multi-function input selection 4 command 2 effective when ON
. L . Factory setting: Inching frequency
S7 Multi-function input selection 5 sdlected when ON
SC Sequence control input common -
i +15-V power supply for analog ref- | +15V (20 mA maximum
v +15-V power supply erence allowable current)
} 0to 10V (input imped-
Al Main speed frequency reference | 0 to 10 V/100% ance: 20 kQ)
Analog 4 to 20 MA/100%, O to 10 V/100% :r:ge_zgcr)n kAQ()'npm Imped-
Input A2 Multi-function analog input Factory setting: Add to terminal A1 . . .
(H3-09 = 0) 0to 10V (input imped-
ance: 20 kQ)
AC Analog common oV -
E(G) Shle wire, optional ground con- _ _
nection
Factory setting: Zero speed
P1 Multi-function output 1 Zero level (b2-01) or below when
ON.
Factory setting: Frequency agree- Open collector output
. . ment detection +48 VDC, 50 mA
P2 Mult-function output 2 ON when the frequency is within
Sequence +2 Hz of the set frequency.
Output PC Photocoupl er output common -
P MA Fault output (NO contact) ON between MA and MC during
fault Relay output
MB Fault output (NC contact) ON between MB and MC during Dry contacts
fault. Contact capacity
MC Relay contact output common - 250 VAC, 1 A max.
M1 - . ] Factory setting: RUN 30VDC, 1 A max.
Multi-function output (NO con ON between M1 and M2 during
M2 tact) -
operation.
- . . Factory setting: Output frequency 0
Analog FM Multi-function analog monitor 1 0 10 V/100% frequency
; — - 0to+10 VDC +5%
Monitor AM Multi-function analoa monitor 2 Factory setting: Current monitor 5 2 MA max
Output 9 V/Inverter rated current '
AC Analog common -
Pulse RP Multi-function pulse input Factqry satting: Fre_quency refer- 0to 32 kHz (3kQ)
ence input (H6-01 = 0)
Input/Out- Factory setting: Output frequen
put MP Multi-function pulse monitor Y g DUIPULITEQUENSY 10 10 32 kHz (2.2kQ)

(H6-06 = 2)
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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

RS- R+ . Differentia input,
422A/ R- RS-422A/485 receive data For 2-wire RS-485, short R+ and photocoupler isolation

485 S+ RS-422A/485 send data S+, aswell asR-and S-. leferentld_mput_,
Com- S photocoupler isolation
muni- Shield wire for communica-

- 1G - - -

cations tions
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mEuropean Models
Theterminal functions for European model Inverters are described bel ow.

Main-circuit

Terminals

Terminal Block Configuration

The functions of the main-circuit termina.s by symbol are shown in Table 2.4. Be sure to wire correctly.
Table 2.4 Main-circuit Terminal Functions

Voltage Class 200-V Class 400-V Class
A2004 to B2370 to A4004 to B4220 to B4750 to
3G3RV A2185 B2220 to B2300 B211K A4185 B4550 B416K
Maximum 75 to 160
Applied Motor |0.4to 18.5 kW | 22to 30 kW 37to 110 kW | 0.4to 18.5 kW | 22to 55 kW KW
Capacity
R/L1 Main-circui Main-circui
SIL2 a|n—C|r|cu_|t potwer Main-circuit power supply input a|n—cn:cu_|t DUTN “ Main-circuit power supply input
T3 supply inpu . supply inp!
RUL11 R-R1, S-S1, T-T1 are wired R-R1, S-S1, T-T1 are wired
SI/L21 R when shipped from the factory. R when shipped from the factory.
TVUL31
U/T1
VIT2 Inverter output Inverter output
WIT3
Bl For Braking Resis- For Braking Resistor
B2 tor Unit connection . Unit connection
&) For DC reactor con- For DC reactor con-
nection (@ 1 and nection ;
@1 @ (@land @2) For DC power supply input
®2 _ For DC power supply input (P 1 and @) | gorDe power Sipply (@ 1 and Q) _
@2 For DC power input | For Braking Unit connection (@ 3 and ) input For Braking Unit connection
(@land ©) (@land ©) (@3ad Q)
@3 - ;
ally i Cooling fan power )
ly input *1
s Sy TP Cooling fan
4 200/ ¢ 2200 - power supply
& 400/ ¢ 5400 ) input *2
D Ground (to resistance of 100 Q or | ess) Ground (to resistance of 10 Q or less)

Note Dashes (-) in the table indicate the absence of anitem.
* 1. Cooling fan power supply input r/ ¢ 1- .a. /¢ 2: 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,

* 2. Cooling fan power supply input r/ ¢ 1- .a. 200/ ¢ 2200: 200 to 220-VAC, 50-Hz input or 200 to 230-VAC, 60-Hzinput; r/ ¢ 1~ .a. 400/ ¢ »400: 380 to 480-VAC, 50/

60 Hz input

50/60-Hz input.)
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Control-circuit Terminals (Same for 200-V and 400-V Class)

2-12

The functions for the control-circuit terminals by symbol are shown in Table 2.5.
Table 2.5 Control-circuit Terminal Functions

Signal

Type Symbol 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
. L . Factory setting: External fault
S3 Multi-function input selection 1 detected when ON
A Multi-function input selection 2 (I;?\Ictory setting: Fault reset when
— . +24VDC, 8 mA photocou-
S5 Multi-function input selection 3 Factory setting: M_ult|-step speed pler isolation
Sequence command 1 effective when ON
. L . Factory setting: Multi-step speed
Input S6 Multi-function input selection 4 command 2 effective when ON
. L . Factory setting: Inching frequency
S7 Multi-function input selection 5 sdlected when ON
SC Sequence control input common -
Isolation power supply for
SP uence input +24 V i
equence Inp +24VDC +20%
Isolation power supply for
SN - -
seguence input 0 V
i +15-V power supply +15V (20 mA maximum
v +15-V power supply for andog reference allowable current)
. e -15-V power supply -15V (20 mA maximum
v 15-V power supply for andog reference allowable current)
Al Main speed frequency reference | 0to +10 V/100% 0to+10V (input imped-
Analog ance 20 kQ)
Input 410 20 MA/100%, 0 to +10 \//100% :;gezgorﬂg)(mpm mped-
A2 Multi-function analog input Factory setting: Add to terminal A1 . .
(H3-09 = 0) 0to +10V (input imped-
ance 20 kQ)
AC Anaog 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 -
M1 - . 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 Dr&;;ontact;
Output Multi-function output 1 Zero level (b2-01) or below when ontact capacity
M4 ON 250 VAC, 1 A max.
30VDC, 1 A max.
M5 -
Factory setting: Frequency agree-
. . ment detection
Multi-function output 2 ON when the frequency iswithin +2
M6 Hz of the set frequency
N . . Factory setting: Output frequency 0
Analog FM Multi-function analog monitor 1 0 +10 V//100% freguency
. — - 0to+10 VDC +5%
Monitor AM Multi-function analog monitor 2 Factory setting: Current monitor 5 2 mA max
Output 9 V/Inverter rated current ’
AC Anaog common -




Terminal Block Configuration

Table 2.5 Control-circuit Terminal Functions (Continued)

Signal . . . .
Type Symbol Signal Name Terminal Function Signal Level
Pulse RP Multi-function pulse input Facto_ry satting: Fre_quency refer- 0to 32 kHz (3kQ)
ence input (H6-01 = 0)
nput/Out- Factory setting: Output frequen
put MP Multi-function pul se monitor (H6-Org— 2) g PULITEQUENCY 1 0 to 32 kHzZ (2.2kQ)

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

The functions for the communications-circuit terminals by symbol are shown in Table 2.6.
Table 2.6 Communications-circuit Terminal Functions

Signal . . . .
Type Symbol Signal Name Terminal Function Signal Level
R+ Differential input
RS RS-422A/485 receive data hotocounler isol ati’on
422A R- For 2-wireRS-485, short R+ and | © P
485 St S+, aswell asR-and S-. . .
Com- RS-422A/485 send data Differential input,
- S photocoupler isolation
muni
cations G Shield wire for communica- ] ]
tions [
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iIring Main Circuit Terminals

@ Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from Table 2.7 to Table 2.9 (same for al countries). Refer to

USER'S MANUAL (1526-E1-00) for wire sizes for Braking Resistor Units and Braking Units.

Table 2.7 200-V class Wire Sizes

Ter- . . . Recom-
Inverter . Tightening Possible )
. minal . . mended Wire
Model Terminal Symbol Torque Wire Sizes - :
3G3RV- Scre (Nem) e Wire Size Type
ws mMMAAWG) | 1 m2 (awe)
RILL SL2,T/L3, ©, @1, @2, B1, B2, D055 )
A2004 Lé/)Tl, VIT2, WIT3 M4 12t015 (1410 10) 14
RILL SL2,T/L3, ©, @1, @2, B1, B2, D055 5
A2007 lé/)Tl, VIT2, WIT3 M4 12t015 (1410 10) 14
RILL SL2,T/L3, ©, @1, @2, B1, B2, D055 5
A2015 lé/)Tl, VIT2, WIT3 M4 12t015 (1410 10) 14
RILL SL2, T/L3, ©, @1, @2, B1, B2, D055 5
A2022 lé/)Tl, VIT2, WIT3 M4 12t015 (1410 10) 14
A2037 Elllﬁ 3}}22 wﬁ's@ (©1 ©2182 M4 | 12t015 | 351055 35
) i i : : (120 10) (12)
RILL SL2,T/L3, ©, @1, @2, B1, B2, . .
A2055 | U/TL, V/IT2, WIT3 M4 12t015 " .
) (10) (10)
RILL SL2,T/L3, ©, @1, @2, B1, B2, 81014 8
A2075 | U/TL, V/IT2, WIT3 M5 25
(80 6) )
() Power
RILL SL2,T/L3, ©, @1, @2, BL, B2, 41022 W cables,
A2110  |UITL, VIT2, WiT3 M5 25 eg. 600
o) (6t04) (6) V vinyl
power
RILLSL2 T3 ©, D1, @2 UMLVIT2, | y6 401050 30to 38 30 cables
WIT3 (4t02) 4
8to 14
A2150 B
B1,B2 M5 25 8106)
22 22
M6 401050
@ (4) (4)
RILL SIL2,T/L3, ©, @1, @2, U/TL, VIT2, M8 9010 10.0 30t0 38 30
WIT3 (3t02) ©)
8to 14
A2185 N
B1,B2 M5 25 8106)
22 22
M6 401050
O (4 (4
RILL, §L2,T/L3, ©, @1, U1, VIT2, M8 | 9.0t0100 3010 60 30
W/T3, RUL1L, S1/L21, TUL3L (3to 1) 3
8t022
B2220 B
®3 M6 4.0105.0 @104)
221038 22
D M8 | 9.0t010.0 (4102) @
RILL S/L2, T/L3, ©, @1 UL, M8 | 9010100 50 to 60 50
VIT2, W/T3, RUL11, SU/L21, TUL31 (1t0 1/0) (1)
8t022
B2300 B
@3 M6 40t05.0 @104)
2210 38 22
D M8 | 9.0to010.0 (4102) @




Wiring Main Circuit Terminals

. . . . Recom-
Inverter Termi- | Tightening | Possible mended Wire
Model Terminal Symbol nal Torque Wire Sizes Wire Size T
3G3RV- Screws Nem 2
(Nem) mm2(AWG) mm? (AWG)
RILL S/L2,T/L3, ©, ®1U/T1 60 to 100 60
. ) s , M10 17.6t0 225
VIT2, W/T3, RUL11, SU/L21, TUL31 (2/0to 4/0) (2/0)
®3 M8 88to108 | 02 -
B2370 (10to 4)
3010 60 30
@ M10 17.6t0 225 (210 200) ©
051055 1.25
el /2 M4 13t01.4 (2010 10) (15)
RILL S/L2, T/L3, ©, ®1U/T1 80to 100 80
. ) s : M10 17.610 225
VIT2, W/T3, RUL1L, SU/L21, TU/L31 (3/0to 4/0) (3/0)
®3 M8 88to108 | 02 -
B2450 (10to 4)
381060 33
@ M10 17.610 225 (110 200) )
051055 1.25
el /g2 M4 13t01.4 (2010 10) (16)
50 to 100 50 x 2P
RIL1 SL2, T3, ©, @1 M12 | 31410392 |\ hiom0) | (U0x2P)
100 100
U/T1, VIT2, WIT3, RU/L11, SU/L21, TUL31 |  M10 17.610 225 @0) (400)
5510 60
B2550 @3 M8 8.81010.8 (10t0 2/0) -
3010 60 50
@ M10 17.6t0 225 (3t0.4/0) o)
051055 125
rirl, 272 M4 13t014 (200 10) (16) o
80to 125 80 x 2P Wer
80to 100 80 x 2P €g.,
U/T1, VIT2, WIT3, RU/L11, SI/L21, TUL31 |  M10 17.6t0 225 (30010 4/0) (300 2P) V vinyl
5.5t0 60 power
B2750 @3 M8 8.8t010.8 (1010.200) - cables
100 to 200 100
& M0} 17610225 | 3106 400) (300)
05055 125
Uil alp2 M4 13t01.4 (2010 10) (16)
150 to 200 150 % 2P
RLLSL2, T3, O, ®1 Miz | 31410392 | 5510400 | (250x2P)
100 to 150 100 % 2P
U/TL, VIT2, WIT3, RU/L11, SI/L21, TUL3L | M12 31.41039.2 (4/010300) | (4/0% 2P)
551060
B2900 @3 M8 8.8t010.8 (1010 2/0) -
60to 150 60 x 2P
@ Mi2 | 31410392 | i0t0300) | (2/0x2P)
05t055 1.25
Uil alp2 M4 13t01.4 (2010 10) (16)
200 2P, or 50
L1, SIL2, T/L3 1 410 39. X x 2k
R/ O @ M12 31410302 | 20010325 | b 350x2p
. , s (350 to 600)
or 1/0 x 2P)
15010325 | -00x2hors0
U/TL, VIT2, WIT3, RU/L11, SU/L21, TUL3L | M12 31.41039.2 X 4P (300 x 2P,
(300 to 600)
B211K or 1/0 x 4P)
551060
@3 M8 8.8t010.8 (1010.200) -
150 150 % 2P
@ M12 31.41039.2 (300) (300 2P)
05t055 1.25
tel, alp2 M4 13t01.4 (2010 10) (16)

Thewire thickness is set for copper wiresat 75°C
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Table 2.8 400-V class Wire Sizes

. Recom-
. . . Possible
Inverter Termi- | Tightening ) . mended
. Wire Sizes . . .
Model Terminal Symbol nal Torque 5 Wire Size |  Wire Type
3G3RV Screws (Nem) [ P~
(AWG) (AWG)
RIL1, SL2,T/L3, ©, @1, @2 B1,B2, 1055 )
A4004 | UITL, VIT2, WIT3 M4 12t015 (1410 10) (14
D
RILL SL2,T/L3, ©, @1, @2, B1, B2, o055 )
A4007 | UITL, V/IT2, WIT3 M4 12t015 (1410 10) 14
(@)
RILL SL2,T/L3, ©, @1, @2, B1, B2, o055 )
A4015 | U/TL, V/IT2, WIT3 M4 12t015 (1410 10) 14
(@)
RILL SL2,T/L3, ©, @1, @2, B1, B2, o055 )
A4022 | U/TL, VIT2, WIT3 M4 12t015 (1410 10) 14
@)
RIL1, SL2,T/L3, ©, @1, @2 B1,B2, 35
Aq037  |YITL VIT2, WIT3 M4 121015 21055 (12)
o (14 to 10) 7
(14)
RILL SL2, T/L3, ©, @1, @2, B1, B2, 35
Adoa0  |UITL VIT2, WIT3 M4 121015 21055 (12)
o (14 to 10) >
(14)
RILL SL2,T/L3, ©, @1, @2, B1, B2, 35t055 35
Aq0s5  |U/TL VIT2, WIT3 M4 121015 (12to 10) (12)
o 21055 2
(14 to 10) (14)
RILL SL2,T/L3, ©, @1, @2, B1, B2, 55(10) 55
U/TL, VIT2, WIT3 ' (10)
A4075 ' ' M4 12t015
o 351055 35 | Power cables
(12t010) | (19 |®% Gwa\él"'”y'
WeEr caples
RILL SL2,T/L3, ©, @1, @2, B1, B2, 8 po
Ao YL VT2, WIT3 M5 25 55t0 14 )
o (10to 6) 55
(10)
RILL SL2,T/L3, ©, @1, @2, B1, B2, 8t0 14 8
MS 25 (80 6) )
Aa1s0 | U/TL VIT2, WIT3
o M5 25 551014 55
(M6) (4.0t05.0) (10to 6) (10)
RILL SL2, T/L3, ©, @1, @2, u/Te, V/ M6 401050 81038 8
T2, WIT3 (8t02) )
3 3
A4185 B1,B2 M5 25
(8) (8)
81022 38
(@) M6 401050 8t04) ®
RILL SL2,T/L3, ©, @1, @3, U/TL, V/ 14t0 22 14
M6 4.0t05.0
Ba2o0 | T2 W/T3, RUL1L, SU/L21, TU/L31 (6to4) (6)
1410 38 14
D M8 9.0t0 10.0 6102) ©)
RILL SL2,T/L3, ©, @1, @3, uIme, V/ M6 401050 22 22
Basoo | T2 W/T3 RUL1L SUL2L, TIL3L 4 4
221038 22
(@) M8 9.0t010.0 (4102) @
RILL L2, T/L3, ©, @1, U/TL, VIT2, M8 9.0t010.0 2210 60 38
W/T3, RUL11, S1/L21, TUL3L (410 1/0) )
81022
B4370 B
®3 M6 4.0t05.0 @10 4)
221038 22
(@) M8 9.0t010.0 (4102) @
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Wiring Main Circuit Terminals

Possible RIEEEL
Inverter Termi- | Tightening | \vire sizes mended
Model Terminal Symbol nal Torque 2 Wire Size | Wire Type
3G3RV Screws (Nem) L"V’\;‘G mm2
( ) (AWG)
RILL S/L2, T/L3, ©, @1, U/T1, VIT2, M8 9010 10.0 3810 60 38
W/T3, RU/L11, SUL21, TUL31 (2to 1/0) )
81022
B4450 B
®3 M6 4.0t05.0 @t04)
221038 22
@) M8 9.0t0 10.0 4102) @
RILL S/L2, T/L3, ©, @1, U/T1, VIT2, M8 9.01t0 10,0 50to 60 50
W/T3, RU/L11, SUL21, TUL31 (1to 1/0) 1)
81022
B4550 B
®3 M6 4.0t05.0 ©104)
221038 22
(@) M8 9.0t010.0 (4102) @
60to 100 60
RILL S/L2,T/L3, ©, @1 M12 3141039.2 (2/0t0 4/0) 20)
5010 100 50
UITL, VIT2, W/T3, RUL11, SU/L21, TUL31| M10 17.6t0 22.5 (1010 4/0) o)
551022
B4750 ®3 M8 8.81010.8 (1010 4) .
@ M12 | 3L4t0392 | 0060 =8
(2to0 2/0) 2 [
051055 125
1/ ¢ 1,4 200/, ,200, - 400/ , ;400 M4 13t01.4 (2010 10 a6
8010 100 100
RIL1, SIL2,T/L3, ©, @1 M12 31.41039.2 (30010 4/0) (@0)
8010 100 100
U/T1, V/T2, W/T3, RUL11, SUL21, TUL31| M10 17.6t0 22,5 (31010 4/0) @)
81022
B4900 ®3 M8 8.81010.8 @104 .
5010 100 50
M12 31.41039.2
© (1to 4/0) (1) Power cables,
051055 125 :
r/¢1, 4 200/,,200, 4 400/, ,400 M4 13t01.4 eg.,600V vinyl
‘2 'z (20 to 10) (16) | power cables
RILL SIL2, T3, ©, ®1 M12 | 3l4t0302 | ~0t0100 | 50x2P

(1/0to 4/0) | (/0x2P)
5010100 | 50x 2P
(1/0to 4/0) | (L/Ox2P)

UIT1, VIT2, WIT3, RY/L11, S1/L21, T1/L33 M12 31.41t039.2

BHIK | @3 M8 8810108 | gttg 26/%) ]
© M12 | 3L4t039.2 (26/%2 13%%) (62?8)
/71, 4 200/, ,200, 4 400/, /400 M4 13to14 (02'(5) Ig i)S) %ﬁg
RIL1 SL2,T/L3, ©, @1 M12 | 31410392 | 201000 [ 80x2P

(300t0 4/0) | (3/0x2P)
6010100 | 60x 2P
(200t0 4/0) | (2/0x2P)

UIT1, VIT2,WIT3, RY/L11, S1/L21, T1/L33 M12 31.41t039.2

B413K | @®3 M8 8810 10,8 ( g fff 2/%) -
© M12 | 3L4t039.2 (ilogtt(‘)’ 3138) (2(1)8)
/71, 200/ ,,200, 4 400/, 5400 M4 13to14 (02'(5) IZ if) %ﬁ;
RIL1 SIL2, T3, ©, @1 M12 | 31410392 (i/oc()) ttg f(?(())) (i(/)g: 22;,)

80 to 200 80x 2P

U/T1, VIT2, W/T3, RUL11, SV/L21, TU/L33 M12 31.41t039.2 (310t0400) | (300 2P)

80to 60
BAlK | @3 M8 | 8800108 | 00 -
S0t 150 | 50x 2P
& M2 31410392 | 1h10300) | (LOx2P)
05t055 | 125
11, 2 200/, 5200, - 400/, ;400 3tol.
/1, 200/,,200, -2 400/, M4 131014 1 201010) (16)

* Thewirethicknessis set for copper wiresat 75°C.
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Table 2.9 Closed-loop Connector Sizes (JIS C2805) (200-V class and 400-V class)

Wire Thickness (mm?) Terminal Screws Size
M3.5 1.25t03.5
0.5
M4 125t04
M3.5 1.25t03.5
0.75
M4 125t04
M3.5 1.25t03.5
125
M4 125t04
M3.5 2t035
M4 2to4
2 M5 2to5
M6 2t06
M8 2to8
M4 55t04
M5 55t05
3.5/5.5
M6 55t06
M8 55t08
M5 8to5
8 M6 8to6
M8 8to8
M6 14t06
14
M8 14t08
M6 22to6
22
M8 22to8
30/38 M8 38to8
M8 60to8
50/60
M10 60to 10
80 80to 10
M10
100 100to 10
100 100to 12
150 M12 150to 12
200 200to 12
M12 x 2 32510 12
325
M16 32510 16
N '4 Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
f‘ voltage drop is calculated as follows:

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




Wiring Main Circuit Terminals

€ Main Circuit Configurations
Themain circuit configurations of the Inverter are shown in the table below.

Table 2.10 Inverter Main Circuit Configurations

200-V Class 400-V Class

3G3RV-A2004 to A2185 3G3RV-A4004 to A4185

Gl 1 |
RU I |
s g o UM
/ s e 1 o VT2
RI/LTT T T ! RiLH[[Co—— T T !
S1/L21 ¢ =0 W/ s1/L21| o W13
TSI : TI/L1 !
@ : @ @ == :

L V/T2
W/T3

Fan unit
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& Standard Connection Diagrams

Standard Inverter connection diagrams are shown in Fig 2.8. The connections depend on the Inverter capacity.

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

Braking Resistor
% Braking Resistor Unit (optional)

DC reactor Unit (optional)
N Braklng Unit
(optional) ‘ i L l - (optional)
3 S RC;)U@ @281 B2 -
U/T1 ©
e. i'- S/L2 /T2

2% Eﬁ% W @—
—63 /L3 W3 & AL !
3-phase 200 | °a O T/L3 W/T3 ©-m

3-phase 200 \@ R1/L11 ]

VAC (400 VAC) | |

|
i VAC (200 VAC) O s1/L21
i o O Ti/L31 '
| Pl ! @?_l
% ¥ o ! | L
Lo i
Be sure to remove the short-circuit bar before connecting the DC The DC reactor is built in.
reactor.
B3G3RV-B2370to B211K B3G3RV-B4750 to B416K

Braking Resistor Braking Resistor
Unit (optional) Unit (optional)
@ ©r i Braking Unit O

©; Braklng Unit

© (optlonal) I O* i (optional)
e —I : - — —@— -

® O
S 5?5 um ©— 7 @—
M Lor; @O s e L
3-phase >© R1/L11 W3 S W3
200 VAC >@ S]/L21 i 400 VAC >© S]/L21 |
6 T1/L31 . 0 Ti/L31

NO /11 ~O /11
© 4200/ 7, 200 - ©-2200/ 1,200 .
| I+ \@A400/f 400 I £

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

Fig 2.8 Main Circuit Terminal Connections

2-20



Wiring Main Circuit Terminals

€ Wiring the Main Circuits

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

m\Wiring 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 acapacity of 1.5to 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 isto be used for more than one Inverter, or other devices, set up a sequence so that the

power supply will be turned OFF by afault output, as shownin Fig 2.9. pr—
Inverter
Power
supply M/Q\C B AA
3G3RV-A2004 to 3G3RV-B2300:
3-phase, 200 to 240 VAC, 50/60 Hz AO—M
3G3RV-B2370 to 3G3RV-B211K: oM A
3-phase, 200 to 230 VAC, 50/60 Hz *
MG
3G3RV-A4004 to 3G3RV-B4300: D MB
3-phase, 380 to 460 VAC, 50/60 Hz ON " Fault output
OFF (NC)
YMC
MG

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

Fig 2.9 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.

» Thelnverter 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 Digital Operator, automatic operation cannot be performed after
recovery from a power interruption.

« |f the Braking Resistor Unit is used, program the sequence so that the magnetic contactor is turned OFF by
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 isirrelevant 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 theinput side of the Inverter or a DC reactor to the DC reac-
tor connection terminals.

This aso 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

Power
supply MCCB 3G3RV
— Noise N
@( & oM fiter [— Inverter (M)
5 oM — I
MCCB Use a special-purpose noise filter for Inverters.
5 oM Other Ordinary: 3G3EV-PLNFDLI/3G3IV-PFNLJ
6 OM———controllers EMC compatible: 3G3RV-PFSLJ
Example:
SYSMAC

Fig 2.10 Correct Power supply Noise Filter Installation
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« Incorrect Noise Filter Installation

Power
supply ~ MCCB 3G3RV
r——0 OM —
C’\;\( S5 0 Inverter j@‘
5 oM
MCCB
S5 oM—General- L1 Other
L5 oM —hoite fiter |—| controllers
Example:
SYSMAC
Power x
supp|y MCCB 3G3RV
5 ¢ General- | |
6}( 0 OM—purpose [— Inverter 3@
S5 oM_|noise filter |
MCCB
5 oM Other Do not use general-purpose noise filters. No general-
L S oM [controllers purpose noise filter can effectively suppress noise
generated from the Inverter.
Example:
SYSMAC

Fig 2.11 Incorrect Power supply Noise Filter Installation

mWiring 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,

theinternal circuits of the Inverter will be damaged.

Never Short or Ground Output Terminals
If the output terminal s are touched with bare hands or the output wires come into contact with the Inverter cas-
ing, an eectric 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 electromangetic switch (MC) between the Inverter and motor and turn it ON or OFF during
operation. If the MC isturned ON while the Inverter is operating, alarge 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 acommercial 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

ThisInverter 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, aways 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 Mcce 3G3RV 3G3IV-PLF
ueel S AA Noise
N Inverter ; I@
— filter

} \\ Radio noise

i i 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 2.12 Installing a Noise Filter on the Output Side

Countermeasures Against Inductive Noise

As described previously, a noisefilter 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 — -
oM Inverter
5 OM—|

Signal line

Controller

Fig 2.13 Countermeasures Against Inductive Noise
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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 atotally enclosed steel box.

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

Steel box )
Power g P ' Metal pipe

oM—] . — | . Ao hl

Fig 2.14 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 2.11. (For details, refer to Chapter 5 Parame-

ters.) -~
Table 2.11 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.

EmGround 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 Q.

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

» Always use aground wire that complies with technical standards on electrical equipment and minimize the
length of the ground wire.
L eakage current flows through the Inverter. Therefore, if the distance between the ground el ectrode 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 L ™

/@
=
IH— e

Fig 2.15 Ground Wiring
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mConnecting the Braking Resistor (Mounting 3G3IV-PERF)

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

Connect the braking resistor as shown in Fig 2.16.

Table 2.12

L8-01 (Protect selection for internal DB resistor) 1 (Enables overheat protection)

L3-04 (Stall prevention selection during decel eration) 0 (Disables stall prevention function)

(Select either one of them.)

3 (Enables stall prevention function with braking resistor)

Inverter Braking resistor

Fig 2.16 Connecting the Braking Resistor

\ . ) ) . . .
Yy~ 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

BConnecting the Braking Resistor Unit (3G3IV-PLKB[) and Braking Unit (3G3IV-
PCDBRL)

Connect the Braking Resistor Unit and Braking Unit to the Inverter as shown in the Fig 2.17.
A Braking Resistor that mounts to the Inverter can also be used with Inverters with outputs from 0.4 to 11 kW.

Table 2.13

L8-01 (Protect selection for internal DB resistor) 0 (Disables overheat protection)

L3-04 (Stall prevention selection during decel eration) 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 (3G3IV-PERF_] mounted
to Inverter) is connected.

The Braking Resistor Unit cannot be used and the deceleration time cannot be shortened by the Inverter if L3-
O4issettol(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 shownin Fig 2.17.

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

3G3IV-PLKBO
Braking Resistor Unit

Thermal overload

Inverter relay trip contact

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

3G3IV-PCDBRO 3G3|_V—PLKB_E| )
Braking Unit Braking Resistor Unit

Thermal  protector

Inverter trip contact

Thermal overload
relay trip contact

Fig 2.17 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 2.18.
There are connectors for selecting whether each Braking Unit isto be a Master or Slave. Select “Master” for
thefirst Braking Unit only, and select “Slave” for all other Braking Units (i.e., from the second Unit onwards).
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Braking resistor overheat- Braking_ resistor _overheat- Braking resistor overheat-
ing clo%tactsl (Therr\{]al pro- ing co%tacts (Thermal pro- {g%t oclpgct)%%sé téThermaI pro-
D 3 tector contacts) teCtor contacts) )
2 1 2
: ) Braking Braking
Ereiﬁggr Resistor Resistor
; Unit Unit
Unit
B 1P 1B
e o0 ol Bl 0 40
<
MASTER MASTER
9] hd
° 0 e
Inverter o8 E P
b "" SLAVE SLAVE

5 1 5

Braking Unit #2 Braking Unit#3 ¢
46
i 3 i 4

Cooling fin overheating con-
tacts (thermostatic contacts)

Braking Unit #1 ¢ 3 4 33 i 4

Cooling fin overheating con-
tacts (thermostat contacts)

Cooling fin overheating con-
tacts (thermostatic contacts)

Fig 2.18 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.

—

Three-phase power: /)/I_\CCB MC :
200 to 240 V, 50/60 Hz or
38010480V, 50/60 Hz ~ R=—=0__C o] ORLL
s "M}“\O“M I 7) SIL2
T e oM et | 0 TIL3
* 400/200 V {\/VV\
| SRR R I | |
THRX OFF ON MC l
.50 ..1.0«{;% m
A I
2 Inverter

of Braking Resistor Unit

|

I

|

1

!

|

i

i

{1 et
§ 1 1 2 i
t

§

§

!

§

i

|

{

me

Overload relay trip contact

o

TRX

Mm@

THRX

TRX ..

ey

Fault contacts

(e i e s i e — - — — o — —

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

Fig 2.19 Power Shutoff Sequence
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.Wiring Control Circuit Terminals for Asian
Models

@ 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, +15 V 20 mA
Oto+10V

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

oV

Fig 2.20
Terminal numbers and wire sizes are shown in Table 2.14.

Table 2.14 Terminal Numbers and Wire Sizes (for Asian Models)

i ; q q Recom-
Termi- | Tightening | Possible
inal | Wire Sizes | mended :
ferminals Scr:ée‘ws T(?\Ir?#)e 2 Wire Size Wire Type
mm<(AWG) mm2(AWG)
FM, AC, AM, P1, P2, PC,
SC.AL A2 +V, S1, 52,53, 051022 0.75
M3.5 0.8t01.0
S4, 5, 86, 57 (200 14) (18)
MA, MB, MC, M1, M2, 1G
* ° 5 . _ . . *1
Singlewire"3: Shielded, twisted-pair wire
0.14t025 . Sf;gldt_ed, ﬂgnglecov-
Phoenix Stranded 0.75 ered, viny e
MP, RP, R+, R-, S+, S, IG type 0.5t00.6 wire: a8) (KPEV-Shy Hitachi Electrical
0.14to .1_5 Wire or equivalent)
(26 t0 14)
*2
(20to 14) (12)

* 1. Use shielded twisted-pair cablesto input an external frequency reference.
* 2. Refer toTable 2.9 Closed-loop Connector Sizes (JIS C2805) (200-V class and 400-V class) for suitable closed-loop crimp terminal sizesfor the wires.
* 3. Werecommend using straight solderless terminals on signal linesto simplify wiring and improve reliability.
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W Straight Solderless Terminals for Signal Lines

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

Table 2.15 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model di d2 L Manufacturer
0.25 (24) Al 0.25- 8YE 0.8 2 125
0.5 (20) Al 0.5-8WH 11 25 14
0.75 (18) Al 0.75 - 8GY 13 2.8 14 Phoenix Contact
1.25 (16) Al 1.5-8BK 18 34 14
2(14) Al 25-8BU 23 4.2 14

N

8 mm

e

Fig 2.21 Straight Solderless Terminal Sizes

m\Wiring Method
Use the following procedure to connect wires to the terminal block.

1. Loosen theterminal screwswith athin-slot screwdriver.
2. Insert the wires from underneath the terminal block.
3. Tighten the terminal screws firmly.

Thin-slot screwdriver Blade of screwdriver

Control circuit
terminal block

J@I@I@/l O

Strip the end for
7 mm if no sold- Ee 1 ] | |
erless terminal is ~
used. N Solderless terminal or wire 3.5 mm max.
without soldering )
Wires Blade thickness: 0.6 mm max.

Fig 2.22 Connecting Wires to Terminal Block
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& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shownin Fig 2.23.

Forward Run/Stop

! I

| |

T I

MP . X
Reverse Run/Stop — I 5o _ —Q Pulse train output
©o° ? J 010 32 kHz (2.2 kQ)

' |

|

|

d

|

|

|

|

: C
J— Default: Output frequency
External fault 5o ? S3 — i@ yr | [ ]
Fault reset 5o 1s4 = M |
Multi-function Multi-step speed I [}M
) ”) ) o
inputs setting 1 5o 1S5 o i@ |
[DefauhsJ Multi-step speed |
setting 2 5o 1S6 — Oto+10V
== Ammeter adjustment

| | H
; ! E,g FM . 520 kQ
Jog frequency selection oo A S7 — Z [} 9 20k

Multi-function analog output 1

-3 Ammeter adjustment

Ty 52_0}9 S
7 Multi-function analog output 2
| -10t010V2mA
=+ [Default: Output current

I ons (PN setiing)| 724V 8 ™A ACJ = @.—1—_ 101010V 2 mA
| P % 1N [Default: Output frequency
R T + [1P24 V(24 V) . 0to+10V
isc fle 3 i
! E(G) +
! i - —0

i 7T

! i

- i i
B | L

i

}—I—>b—% Shield terminal

[
Pulse train input >$ Master speed MA |
RP pulse train oo Fault contact output
Z;?j;em"ecgfem"g I 0 to 32 kHz (3 kQ) g ! P
2kQ | High level: 3.5 0 13.2 V 0 0—0 250 VAC, 1 A max.
Frequenc [ i input Mc . | 30vbc,1Amax.
J 2 {1 +V Frequency setting power >
External setter ?
frequency il 3 0to 10V . +15V 20 mA |
references*3 C 2kQ Pl ‘5 Al Master speed reference Multi-function output
1 41020mA P | 010 10 V (20 kQ) I
M2 250 VAC, 1 A max.
P t ? A2 Master speed reference 30 VDC. 1 A max
L AC 410 20 MA (250 W) . i o
j H [0t0 10 V (20 k<) input] | [Default: Running S|gnaI]
- oV
! e ! Multi-function output 1
! ! ! Terminating | Default: Zero
- | ! iresistance | speed ‘ _ _
! CRel L 1T | Multi-function transistor
" R- ! Multi-function output 2 (> outputs (open-collector)*2
RS-485/422 o | Default: 48 VAC, 50 mA
communications ,L S+ ! Frequency
| S | : agree signal
5 S— |
B S i
1 ?l e

Fig 2.23 Control Circuit Terminal Connections (Asian Models)
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A4

~ -
~~
[ J
IMPORTANT]

1. Control circuit terminals are arranged as shown below.

|E(G)| M | AC | aM | P1 | P2 | pc | sc

| SC | Al | A2 +V | AC ma | w8 | mc

| s1 | s2 | s3 | s4 | s5 | 6 | s7

M1 M2 |E(G

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

3. 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.

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

circles.

5. Sequence input signals S1 to S7 are labeled for sequence connections (0 V common and sinking mode)

for no-voltage contacts or NPN transistors. These are the default settings.
For PNP transistor sequence connections (+24-V common and sourcing mode) or to provide a 24-V exter-
nal power supply, refer toTable 2.18.

6. 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.

7. 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.

8. 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 160 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.

9. Set parameter L8-01 to 1 when using a Braking Resistor (3G3IV-PERF). When using a Braking Resistor
Unit, a cutoff sequence for the power supply must be made using a thermal relay trip.
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& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.16. Use the appropriate terminals for the

correct purposes.

Table 2.16 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.
4 Eault reset” Reset when ON
S Multi-step speed reference . Funciionsare | 22 VPC.8mA
quence x Auxiliary frequency ref- Photocoupl er isolation
i S5 |1t erence when ON selected by set-
sgrds (Master/auxiliary switch) ' ting H1-01 to
- H1-05.
Multi-step speed reference | Multi-step setting 2 when
86 *1
2 ON.
S7 | Jog frequency reference ! Jog frequency when ON.
SC | Sequenceinput common - -
+V |15V power output 15V power supply for analog references 15V
P P P PPy 9 (Max. current: 20 mA)
Al |Frequency reference 0to +10 V/100% 0to +10 V(20 k)
Functionis
Andlog . . . 4 to 20 mA/100% 4to 20 mA(250Q)
s!;ﬁ;ts A2 | Multi-function analog input 010 +10 VV/100% s_elected by set- 010 +10 V/(20kQ)
ting H3-00.
AC | Analog reference common - -
EG) Shield wire, optional ground i i
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
1A max. a 30VDC
P1 | Zero speed Zero level (b2-01) or
below when ON Multi-function Open-collector output
Se- i PHC outputs *2
) Within +2 Hz of set fre- p 50 mA max. at 48 V
quence
oupt P2 | Speed agreement detection quency when ON.
signals
PC Open-collector output com- i i
mon
MA Dry contacts
. Fault when CLOSED across MA and MC Contact capacity:
MB | Faultoutputsigndl (SPDT) | o1t when OPEN acrossMB and MC 1A max. a 250 VAC
MC 1A max. a 30 VDC
M Multi-function analog output | 0 to +10 V/100% fre- Multi-function
(frequency output) quency analog monitor 1
Anaog 0to +10 V max. £5%
232’;“2 AC | Analog common (copy) - 2 MA mMax.
Multi-function analog output | 5 V/Inverter'srated cur- | Multi-function
AM . ;
(current monitor) rent analog monitor 2
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Table 2.16 Control Circuit Terminals (Continued)

Type | No. Signal Name Function Signal Level
0to 32 kHz (3kQ)
RP | pulseinput™® H6-01 (Frequency reference input) High level voltage 3.5 to
Pulse 132V
110 00 32 kHz
MP | Pulse monitor H6-06 (Output frequency) +5V output
(Load: 1.5 kQ)
R+ | MEMOBUS communica- Differential input,
RS- R- | tionsinput For 2-wire RS-485, short R+ and S+ as well photocoupler isolation
485 | St | MEMOBUS communica- asR-and S Differential input,
422 s |tionsoutput photocoupler isolation
IG | Signal common - -

* 1. Thedefault 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. When driving areactive load, such as arelay coil, always insert a flywheel diode as shown in Fig 2.24.
* 3. Pulseinput specifications are given in the following table.

Low level voltage 0.0t00.8V

High leve voltage 35t013.2V

H duty 30% to 70%

Pulse frequency 0to 32 kHz

L FIyWh:eeI diode

must be at least as high as the

External power: HUSt
circuit voltage.

* ; The rating of the flywheel diode
I
|
48 V max. :

Fig 2.24 Flywheel Diode Connection

BShunt Connector CN5 and DIP Switch S1

The shunt connector CN 5 and DIP switch S1 are described in this section.

Zg

vz - .
#07 o | Terminating resistance

7
7
vz . .
| v '] Analog input switch

VA

w; . Factory settings

Note: Refer to Table 2.17 for S1
functions and to Table
2.18 for CN5 functions.

Fig 2.25  Shunt Connector CN5 and DIP Switch S1
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The functions of DIP switch S1 are shown in the following table.

Table 2.17 DIP Switch S1

Name Function Setting

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

St tance ON: Terminating resistance of 110 Q

OFF: 0to 10 V (interna resistance: 20 kQ)

S1-2. | Input method for analog input A2 ON: 410 20 mA (internal resistance: 250 Q)

W Sinking/Sourcing Mode

The input terminal logic can be switched between sinking mode (0-V common) and sourcing mode (+24-V
common) if shunt connector CN5 is used. An external 24-V power supply is also supported, providing more
freedom in signal input methods.

Table 2.18 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply
CN5 CN5
710 . P
CN5 (NPN set) Factory setting CN5 (EXT set)
¢ ‘;'Q;j{}fm ! Eg_ 2 oy (2av) External +24 V| Eg:,_ L poav2avy
sci sc!
—0f — o]
' | ? i
Sink- : i < : <
ing l Ll — | o |
Mode s1 3“‘7'( s1 !!Aﬂ(
le— 3 le— -
| |
i ¢ - i [ L
so A 7Y ]li o A 7Y ﬂli
i% i%
CN5 CN5
o Pz
? é CN5 (PNP set) e CNS5 (EXT set)
40 0o

\% ! g —T— P24V (24 V)

1 External + 24
sc 5@7 —T— P24V (24 V) sc
— — —OoH
|
Sourc- I

17

® — : ® |
Mode s1 !]kﬂ( s1 !”iﬂ(
l— é [ |— -
i ]
i I

@

®
A
8
®
E
A
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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,
WIT3, ©, ®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.

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

» Use twisted-pair or shielded twisted-pair cables for control circuits to prevent operating faults. Process
cable ends as shown in Fig 2.26.

« 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

Do not connect here.
Connect to shield sheath ter- .
minal at Inverter (terminal E Insulate with tape

()

Fig 2.26 Processing the Ends of Twisted-pair Cables
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.Wiring Control Circuit Terminals for European
Models

@ 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, +15 V 20 mA
Oto+10V

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

oV

Fig 2.27
Terminal numbers and wire sizes are shown in Table 2.19.

Table 2.19 Terminal Numbers and Wire Sizes [For European (-E) Models]

. . . ] Recom-
Termi- | Tightening | Possible mended
Terminals Scr:ae\:NS T(([)\ﬁ#)e erg i:;/zs Wire Size Wire Type
mmAAWG) | 1 m2awe)
S1, 82, S3, 4, S5, $6, S7,
FM, AC, AM, IG, St, S,
SN, SC, SR AL A2, +V,-V, | Phoenix | .. o | 014t 153 0.75 « Shielded, twisted-pair wire' !
MP RP, R+, R-, M3, M4, type ’ ’ (26 t0 16) (18) « Shielded, polyethylene-cov-
M1, M2, M5, M6, MA, ered, vinyl sheath cable
MB, MC (KPEV-Shy Hitachi Electrical
- 105 Wire or equivalent)
E (G) M35 | o08tolo | 05t02 ;
(20to 14) (12)

* 1. Use shielded twisted-pair cablesto input an external frequency reference.
* 2. Refer to Table 2.9 Close-loop Connector Szes (JIS C2805) (200-V class and 400-V class) for suitable closed-loop crimp terminal sizes for the wires.
* 3. Werecommend using straight solderlessterminal on signal linesto simplify wiring and improve reliability.
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W Straight Solderless Terminals for Signal Lines

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

Table 2.20 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model di d2 L Manufacturer
0.25 (24) Al 0.25- 8YE 0.8 2 125
0.5 (20) Al 0.5-8WH 11 25 14
0.75 (18) Al 0.75 - 8GY 13 2.8 14 Phoenix Contact
1.25 (16) Al 1.5-8BK 18 34 14
2(14) Al 25-8BU 23 4.2 14

N

8 mm

e

Fig 2.28 Straight Solderless Terminal Sizes

m\Wiring Method
Use the following procedure to connect wires to the terminal block.

1. Loosen theterminal screwswith athin-slot screwdriver.
2. Insert the wires from underneath the terminal block.
3. Tighten the terminal screws firmly.

Thin-slot screwdriver Blade of screwdriver

Control circuit
terminal block

J@I@I@/l O

Strip the end for
7 mm if no sold- Ee 1 ] | |
erless terminal is ~
used. N Solderless terminal or wire 3.5 mm max.
without soldering )
Wires Blade thickness: 0.6 mm max.

Fig 2.29 Connecting Wires to Terminal Block
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Wiring Control Circuit Terminals for European Models

& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.30.

Pulse train output
0 to 32 kHz (2.2 kW)
[ Default: Output frequency)

—-—5  Ammeter adjustment

K
T Multi-function analog output 2

i -10to10V2mA
Default: Output current

=)+

Oto+10V
173, Ammeter adjustment
. 20kQ

Multi-function analog output 1

[T
= =
! |
_ 3 l [
Forward Run/Stop 5o +S1 — :@ |
T MP!
Reverse Run/Stop 5o | 52 :@ @ }
T = I
: AC
( _ | _A)
External fault 5o ¢ S3 o :@ F I
: !
Fault reset 5o 184 — [
Multi-function . 1 Multi-step speed ! ﬂ"é !
contact inputs setting 1 5o LS5 o :@
[DefauhsJ Multi-step speed |
setting 2 5o 1S6 o :@
|
L Jog frequency selection 5o ,.\ S7 D_’:@ o]
I sp +24'V 8 mA ACl
o—KF—+ N
(PNP connection) . SN 24V <7 !
- |
[ sC E(G);
I [
i
Shield terminal :
ini | Master speed pulse train |
Pulse train input : 4’ RP 016 35 ki (3 K ? = MA |
Frequency setting | High level: 3 5to 13.2 V input m
adjustment N .
kQ oy Frequency setting power —Q
Frequency | -15 MC
External setter LT ?+V Frequency setting power F
frequency , T __ 0to10V " *+15 V20 mA
references 2k |z ° A1 Master speed reference
T 4t020mA P i 00 10V (20 kW) 2! }
?AZ Master speed reference

410 20 mA (250 W)
[0 to 10 V (20 kW) input]

! Terminating
resistance

RS-485/422
communications

|
|
R+ 1
e
SR
A S+
T
ls !
b [ I
T | g
.

—@.—i—. -10to 10 V2 mA

. Default: Output frequency
Oto+10V

Fault contact output

250 VAC, 1 A max.
30 VDC, 1 A max.

Multi-function output

250 VAC, 1 A max.

30 VDC, 1 A max.
[Default: Running signal]

Multi-function output 1

250 VAC, 1 A max.

30 VDC, 1 A max.
(Default: Zero-speed)

Multi-function output 2
250 VAC, 1 A max.
30 VDC, 1 A max.
(Default: Frequency agree 1)

Fig 2.30 Control Circuit Terminal Connections (European (-E) Models)
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1\

‘? - 1. Control circuit terminals are arranged as shown below.

~

® ISM[SC[SP[M[AZ[W[AC[-V[MP[AC[RP[FH
IMPORTANT| lSl[SZ[SS[SA[SS[SG[S7[FM[AC[AM[IG s+rs Mg | w4 M2 -
2. The output current capacity of the +V and -V terminal is 20 mA.
3. 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.
4. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with single
circles.
5. Sequence input signals S1 to S7 are shown in Table 2.23 Sinking/Sourcing Mode and Input Signals for
sourcing mode connections (+24 V common) for PNP transistor sequence and contacts for European use.

~
v
- I
Forward Run/Stop 5o +S]_ — :@
_ i
Reverse Run/Stop 5o TSZ o :@
[ External fault — I S3 :@
o o o
T
Fault reset 5o 1sa — :@
Multi-function Multi-step speed I
inputs < | setting 1 5o LS5 = :@
(etauts ) Muli-step speed !
setting 2 5o 1 S6
|
Jog frequency selection 5o ,g S7 }:@
| sp +24V 8 mA
¥
ISN T
| sC
|

|
Check your system and select sinking mode or sourcing mode. Refer to Table 2.18 Sinking/Sourcing Mode
and Input Signals.

6. 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 Al.

7. 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.

8. 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 160 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.

9. Set parameter L8-01 to 1 when using a Braking Resistor (3G3IV-PERF). When using a Braking Resistor
Unit, a shutoff sequence for the power supply must be made using a thermal relay trip.
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& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.21. Use the appropriate terminals for the

correct purposes.

Table 2.21 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.
$4 | Fault reset” Reset when ON
Multi-step speed reference . Functions are 24VDC, 8 mA .
- Auxiliary frequency ref- Photocoupl er isolation
S5 1 selected by set-
s . ) erence when ON. i
Gerce (Master/auxiliary switch) ting H1-01 to
i H1-05.
sgndls Multi-step speed reference | Multi-step setting 2 when
86 *1
2 ON.
S7 | Jog frequency reference ! Jog frequency when ON.
SC | Sequenceinput common -
SP  |+24 V power for S1to S7 -
SN | -24V power for S1to S7
+V |15V power output 15V power supply for analog references 15V
P P P PPy 9 (Max. current: 20 mA)
-V |-15V power output -15 V power supply for analog references 15V
(Max. current: 20 mA)
0to +10 V/100% (when H3-01 = 0)
Al |Frequency reference -10to +10 V/-100% to +100% (when H3-01 | 0to +10 V(20 kQ)
Ana *
igpu?g =1 4
signals
Functionis
. . . 4 to 20 mA/100% 4to 20 mA(250Q)
A2 | Multi-function analog input 010 +10 VV/100% s_elected by set- 010 +10 V/(20kQ)
ting H3-00.
AC | Analog reference common - -
E©) Shield wire, optional ground i i
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
1A max. a 30VDC
M3 Zero speed Zero level (b2-01) or
- M4 ® below when ON Dry contacts
quence Multi-function Contact capacity:
;?utn!;uts M5 contact outputs | 1 A max. at 250 VAC
’ Erequency aoree 1 Within +2 Hz of set fre- 1A max. at 30 VDC
€ yag guency when ON
M6
MA Dry contacts
. Fault when CLOSED across MA and MC Contact capacity:
MB | Faultoutput signdl (SPDT) | £yt \when OPEN acrossMB and MC 1A max. a 250 VAC
MC 1A max. a 30 VDC
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Table 2.21 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
Anaog 0to+10V max. £5%
;’Ztn”a“l AC | Analog common (copy) - 2 MA mMax.
Multi-function analog output | 5 V/Inverter'srated cur- | Multi-function
AM . -
(current monitor) rent analog monitor 2
0to 32 kHz (3kQ)
RP | pulseinput™® H6-01 (Frequency reference input) High level voltage 3.5 to
Pulse 132V
110 00 32 kHz
MP | Pulse monitor H6-06 (Output frequency) +5V output
(Load: 1.5 kQ)
R+ | RS-422A/485 communica- Differential input,
RS- R- | tionsinput For 2-wire RS-485, short R+ and S+ as well photocoupler isolation
485/ | S+ |RS-422A/485 communica | & R-and S- Differential input,
422A s |tionsoutput photocoupler isolation
IG | Signal common - -

* 1. Thedefault 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. When driving areactive load, such as arelay coil, always insert a flywheel diode as shown in Fig 2.31.
* 3. Pulseinput specifications are given in the following table.

Low level voltage 0.0t00.8V
High leve voltage 35t013.2V
H duty 30% to 70%
Pulse frequency 0to 32 kHz
External power:
48 V max.

- FIyWh:eeI diode

Fig 2.31 Flywheel Diode Connection

; The rating of the flywheel diode
* I must be at least as high as the
| circuit voltage.
I
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BShunt Connector CN15 and DIP Switch S1

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

S1
27z

I

|

|

! 5y o] Terminating resistance
Ly @ Analog input A2 swich
|

|

|

|

|

: Factory settings

| oeTes
oo
! D Voltage output (Factory setting)

|
|
|
|
|
|
1
|
CN15 Analog output switch |
|
|
|
|
|
|
|
|

functions

Fig 2.32  Shunt Connector CN15 and DIP Switch S1
The functions of DIP switch S1 are shown in the following table.

Table 2.22 DIP Switch S1

Name Function Setting

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

St tance ON: Terminating resistance of 110 Q

OFF: 0to 10 V (interna resistance: 20 kQ)

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

2-43
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W 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 Table 2.23. An external power supply is aso supported, providing more freedomin sig-
na input methods.

Table 2.23 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply

| i | i
st [ A] S AT
| [
Sink- SZ g 2 nAd
ing ‘k)_l
Mode lSN — lSN
e
sp T P24V (+24V) sp T P24V (+24V)

| :
—'i SL #”( —|<

sw [0

Sourc- : N #/(% _L% # ’(:

ing ‘
Mode External |  |gn
N +24v T
sc
== + = P24V (+24V)
+
SP T IP24V (+24V) P T




Wiring Control Circuit Terminals for European Models .

@ 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, VIT2,
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.

« If using an optional external power supply, it must be aUL-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 2.33.

« 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

Do not connect here.
Connect to shield sheath ter- .
minal at Inverter (terminal E [nsulate with tape

()

Fig 2.33 Processing the Ends of Twisted-pair Cables
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Wiring Check

& Checks

Check al wiring after wiring has been completed. Do not perform a buzzer check on control circuits. Perform
the following checks on the wiring.

« Isall wiring correct?

» Have any wire clippings, screws, or other foreign material been left?

» Areal screwstight?
« Areany wire ends contacting other terminals?
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Installing and Wiring Option Cards .
.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, C, and D) shown in Fig 2.34.

Table 2.24 lists the type of Option Cards and their specifications.

Table 2.24 Option Card Specifications

Card Model Specifications Mount_lng
Location
3G3FV-PPGA2 Serial open-collector/complimentary inputs A
3G3FV-PPGB2 Phase A/B complimentary inputs A
PG Speed Control Cards
3G3FV-PPGD2 Single line-driver inputs A
3G3FV-PPGX2 Phase A/B line-driver inputs A
g;/(;ceNet Communications 3G3FV-PDRT1-SIN | DeviceNet communications support C
3G3FV-PAOOS 8-hit analog outputs, 2 channels D
Analog Monitor Card
3G3FV-PAO12 12-bit ana og outputs, 2 channels D

* An Option Card in Mounting Location D is supported by Asian Models only. Other models do not have the CN3 connector shown in Fig 2.34.

@ 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, C,

and D.
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W Preventing C and D Option Card Connectors from Rising

After installing an Option Card into slot C or D, insert an Option Clip to prevent the side with the connector
from rising. The Option Clip can be easily removed by holding onto the protruding portion of the Clip and
pulling it out.

4CN
A Option Card connector

2CN
C Option Card connector

A Option Card mounting spacer
(Provided with A Option Card.)

[ C Option Card mounting spacer

[ C Option Card

Option Clip
(To prevent raising of
C and D Option Cards)

[— D Option Card

3CN

D Option Card connector* ™o Option Card mounting spacer

A Option Card % A Option Card mounting spacer

* An Option Card in Mounting Location D is supported by Asian Models only. Other models do not have the CN3 connector shown in Fig 2.34.

Fig 2.34 Mounting Option Cards

@ PG Speed Control Card Terminals and Specifications

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

EM3G3FV-PPGA2
Thetermina specifications for the 3G3FV-PPGA2 are given in the following table.

Table 2.25 3G3FV-PPGA2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pul se generator
2 0VDC (GND for power supply)
+12 V/open collector switching ter- Termind for S\Nltchlng between12 V vol tage_ input
; and open collector input. For open collector input,
minal
4 short across 3 and 4.
TAL
5 H: +4t0 12 V; L: +1V max. (Maximum response fre-
Pulse input terminal quency: 30 kH2)
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 -




E3G3FV-PPGB2

Installing and Wiring Option Cards

The terminal specifications for the 3G3FV-PPGB2 are given in the following table.

Table 2.26 3G3FV-PPGB2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pul se generator
2 0VDC (GND for power supply)
H:+8to 12V
3 ) ) L:+1V max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TAL
4 Pulse input common
H:+8to 12V
5 ) ) L:+1V 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

Theterminal specifications for the 3G3FV-PPGD2 are given in the following table.

Table 2.27 3G3FV-PPGD2 Terminal Specifications

Terminal No. Contents Specifications

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

TAL 4 Pulse input + termind 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 -

* 5VDC and 12 VDC cannot be used at the sametime.
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WM3G3FV-PPGX2
The termina specifications for the 3G3FV-PPGX2 are given in the following table.

Table 2.28 3G3FV-PPGX2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (£5%), 200 mA max.*
2 Power supply for pul se generator 0VDC (GND for power supply)
3 5VDC (+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 0VDC (GND for power supply)
1 A-phase + output terminal
2 A-phase - output terminal
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 sametime.

& Wiring

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

m Wiring the 3G3FV-PPGA2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGA 2.

Three-phase, 200 Inverter
VAC (400 VAC)— -
( O O—M— R/L1 U/T1 E6B2-CWZ3E

e o—N\—@V/Tz VIT2 ? ‘ ™ ) @
o © wIT3 wiT3 Q ~—
3G3FV-PPGA2

S +12 V power supply P

0V power supply !
4CN I-I 4CN 2|0 —
3|0 -
40 i .

TAL o 12 V voltage input (A/B phase)
5 Pulse 0 V o
@ E 8|19 ‘e’

(O E 7|0 _
| TM2E) glo Pulse monitor output

aa

Fig 2.35 Wiring a 12-V Voltage Input
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Three-phase,
200 VAC (400 VAC) Inverter
P I ] E6B2-CWZ6C
M Qri1 um @

M ©vm vr © ‘ ) @

M
L N
© wiT3 w3 ©)

3G3FV-PPGA2

+12 V power supply r

0V power supply

Open collector output (A/B phase) '

Pulse 0 V o
)

4CN |:

1
2
3
4
TA1 5
6
7
8

TA2 (E) } Pulse monitor output

&

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

HO0O 000000

¢ 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 2.36 Wiring an Open-collector Input I

A1
f N
PG power |O m"ﬁ +12V
supply
+12V 2
O W\HOV +12v Pulse input
o e I %
Shortfor r - - [Of = oV
?)p?n-col- '
.ector ' ov 7
input 4 +12V <
P - - o g 1o}
Pulse
5 2k 2k motnlt?r
outpu
Pulse O P
input 3k 8
6
] . o)
3.9k TA1
ov

Fig 2.37 1/0 Circuit Configuration of the 3G3FV-PPGA2
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m Wiring the 3G3FV-PPGB2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGB2.

Three-phase 200 Inverter E6B2-CWZ6C
1

VAC (400 VAC) = S um
© sz vm @ ‘ M } PG

Q) T3 wWiT3 (O
3G3FV-PPGB2
—— Power supply +12 V r
n ™ 1|0 —
4CN 2lo Power supply 0 V L
4N 3 Power supply +12 V ro
e A-phase pulse output (-) : :
le Power supply +12 V L
B-phase pulse output (- v
& :()[ p p! put (-) —
T2 1O )
2 A-phase pulse monitor output
D E E o
O)-==----- 3{O _
TA3 (E) <o B-phase pulse monitor output
— -

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 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 2.38 3G3FV-PPGB2 Wiring

AL
1
O +12V
PG power ] TA2
supply +12 V 2
(e, ov } < O
X A-phase pulse
AN p p
ol 150 180 — 2| ~ | monitor output
g A-phase 3
%—g)htase pulse . 470 ~ pulses o slo
inpu =
O I
150 180 < § B B-phase pulse
ols 150 180 2 4o monitor output
~ B-phase —— L
B-phase pulse 470 ~ pulses
input O 6
o 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 K A-phase pulses
S I T
B-phase pulses

Fig 2.39 /0 Circuit Configuration of the 3G3FV-PPGB2
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mWiring the 3G3FV-PPGD2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGD2.

Three-phase 200 Inverter
VAC (400 VAC) — _
( ) R/L1 um E6B2-CWZ1X

O—N\—©S/L2 vm2 @ ; M ) PG
M—@ T3 WIT3 OQV

3G3FV-PPGD2
] Power supply +12 V
4CN |:

Power supply 0 V

4CN

Power supply +5 V

Pulse input + (A/B phase)

TA1 Pulse input - (A/B phase)

~--l-4-F -~

® N O A W N =
HO0O 000 00O

} 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 2.40 3G3FV-PPGD2 Wiring

m\Wiring the 3G3FV-PPGX2
Wiring examples are provided in the following illustrations for the 3G3FV-PPGX2.

;g Bee- pga?eoo Inverter
VAC (4 y
SAC — E6B2-CWZ1X

S-M @' RIL1 U/Tlé

1 > \
O—M—©S/L2 VIm2 @
©

!IM( PG

3G3FV-PPGX2

4CN |: 4CN

O)TIL3 WITSI

Power supply +12 V -
Power supply 0 V [

Power supply +5 V

A-phase pulse input (+)
A-phase pulse input (-)
B-phase pulse input (+)
B-phase pulse input (-)

E

@ N -

{00 0000 0HO000Q000000O

© ® N o 0 &

TA2 }A-phase pulse monitor output

} B-phase pulse monitor output

@ E E

J_:Ol | | TAS (E)

aa

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

} Z-phase pulse monitor output

1
2
3
4
5
6
7

¢ 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 2.41 3G3FV-PPGX2 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/PPGB2 or 50
meters for the 3G3FV-PPGD2/PPGX 2, 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.

mWire Sizes (Same for All Models)

Terminal wire sizes are shown in Table 2.29.

Table 2.29 Wire Sizes

Terminal

Terminal Screws | Wire Thickness (mm?) Wire Type

Pulse generator power supply Stranded wire: 0510125 | Shielded, twisted-pair wire

Pulse input terminal - Single wire: 0510 1.25 « Shielded, polyethylene-covered, vinyl

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

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

Refer to Table 2.15 Sraight Solderless Terminal Sizes for specifications.

mClosed-loop Connector Sizes and Tightening Torque

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 2.30.

Table 2.30 Closed-loop Connectors and Tightening Torques

Terminal . . . . .
f i 2
Wire Thickness [mm<] Screws Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-35
0.75 1.25-35
M35 0.8
1.25 1.25-35
2 2-35

m\Wiring Method and Precautions

The wiring method is the same as the one used for straight solderless terminals. Refer to page 2-30. 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 operationa errors
caused by noise. Also, do not use any lines that are longer than the recommended |ength. Refer to Fig 2.26
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 alength of approximately 5.5 mm.
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Installing and Wiring Option Cards

@ 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.

m3G3FV-PPGA2/3G3FV-PPGB2
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) « PG rating (plrev)= 20,000 Hz
60 '

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

Table 2.31.
Table 2.31 PG Pulse Selection Examples
Motor's Maximum Speed (r/min) PG Rating PG Output Frequency for Maximum Fre- .
(p/rev) quency Output (Hz)
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 is12 V.

3. A separate power supply isrequired 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

- ] Capacitor for momentary
PG power loss

0] oy b
20
30
a0
50
60

I Signals
° {

l

Fig 2.42 3G3FV-PPGB2 Connection Example
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W3G3FV-PPGD2/3G3FV-PPGX2

Thereare5V 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)
60

fPG(Hz) = x PG rating (p/rev)

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
- PG power
supply
|
AC oV +12V
IP12 {10
16 20 Capacitor for
IP5 |30 |momentary e
A a0 power loss *
AQ |50
B (+) |60
B() |70
Z(+) |80
Z() |90
IG 00
T

[@
i

Fig 2.43 3G3FV-PPGD2 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.
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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 bel ow.

Digital Operator with LED Display (3G3IV-PJVOP161)

Drive Mode Indicators

FWD: Lit when there is a forward run command input.

REV: Litwhen 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.

REMOTE
L L) rl IT ]
FWD REV SEQ REF ALARM

Data Display

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

PRGM
n [m ml = n
DRIVE QUICK ADV VERIFY AUTO
TUNING

T T

OMRON DIGITAL OPERATOR PJVOP161
— Mode Display

DRIVE: Litin Drive Mode.

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

VERIFY: Litin Verify Mode.
I—J A. TUNE:Lit in Autotuning Mode.
——— Keys
F
Execute operations such as setting parameters,
monitoring, jogging, and autotuning.

[ ] [ ]
RUN STOP

Digital Operator with LCD Display (3G3IV-PJVOP160)

e ol e

]
FWD REV SEQ REF ALARM

Drive Mode Indicators

— FWD: Lit when there is a forward run command input.

] REV: Litwhen 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 PJVOP160 Displays monitor data, parameter numbers, and
] settings.
——— Keys

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

Fig 3.1 Digital Operator Component Names and Functions
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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
Switches between operation via the Digital Operator (LOCAL) and
LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting parameter 02-01.
MENU Key Selects menu items (modes).
ESC Key Returns to the status before the ENTER Key was pressed.
Enables jog operation when the Inverter is being operated from the
Jo6 JOG Key Digital Operator.
FWD Selects the rotation direction of the motor when the Inverter is being
FWD/REV Key operated from the Digital Operator.
i . Sets the number of digits for parameter settings.
Digit Selection/RESET Key Also acts as the Reset Key when afault has occurred.
Selects menu items, sets parameter numbers, and increments set val-
Increment Key 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 previousitem or data.

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

AJ ENTER Key Also used to switch from one screen to another.
Starts the Inverter operation when the Inverter is being controlled by
A RUN Key the Digital Operator.
Y 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 nameslisted in the above table.
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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 statusis
shown in the Fig 3.2.

FWD
REV

([ ] ([ ]
RUN STOP

Inverter output frequency 3

STOP P {{STOP [
Frequency setting I : 3 : |
RUN ® ¥ o} ® ¥
sTOP O Y o Fot o

(¥ : Lit O :Blinking @ : Not it

Fig 3.2 RUN and STOP Indicators
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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 Table 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

Quick Programming Mode (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 values.

Use this mode when running amotor with unknown motor constants in the vector
Autotuning Mode* control mode. The motor constants are cal cul ated 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.
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€ Switching Modes

The mode selection display will appear when the MENU Key is pressed from a monitor or setting display.
Pressthe 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.

MENU

Drive Mode )
[ BN ENN] > BN BN ’ ;
> L 0 | b IR (Operation possible)
(ONN BN BN BN J Or [ )
DRIVEQUICK ADV VER\FYT’D\’{‘WG DRIVEQUICK ADV VERIFVTG%ISG
Quick T
Programming Mo J ) )
o 1 o o T . e
i ] o < =t [N
[Esc] [EsC] —
0O 00 [ JEOSN NN J
DRIVEQUICK ADV VERIFYAUTO. DRIVEQUICK ADV VERIFY &0T0.
Advanced
. -MENU
Programming Mod J J J
o 0 _ T _ > T
] L |- 1 L e [
£SC AN =50 =
o0 oo ® (F () [ N JEea I )
DRIVE QUICK A‘DV VER\FYT’G"{”'SG DRIVEQUICK ADV VERIFYT‘:‘J‘,{JSG DRIVEQUICK ADV VERIFY,GW'?G
. IMENU . .
Verify MOdel J When returning from a setting
— > — display, the rightmost digit
L B B IR of the monitor display will
— ESC flash.
e 060 OO° e 0 0o
DRIVEQUICK ADV VER\FVTﬁ%NOG DRIVEQUICK ADV VERIFYT’D%&}
Autotunin If a user constant is changed
Mode 9 ) the number will be dislayed. ) )
Y I B > 1 _ 77T > In ]
] ] L1 |- ] ] I IR
ESC . ESC =
e 000 O e 00 0 O o 00
DRIVEQUICK ADV VER\FYT(\J%?G DRIVEQUICK ADV VERIFVTﬁL’{‘WG DRIVEQUICK ADV VERIFY.
Mode Selection Displays Monitor Displays Setting Displays
O - Lit () : Flashing @ : Not lit

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

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
IMPORTANT Drive Mode will appear when the power is turned ON.)

A
*? - When running the Inverter after using Digital Operator, press the MENU Key to enter the Drive Mode (DRIVE
®
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Modes

@ 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.

mExample Operations

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

Mode Selection Display Monitor Constant Display Detailed Monitor Constant Monitor Display
MENU Povier ON Display
Frequency reference setting/

Drive Mode J Frequency reference J display unit 01-03

- N C CoT

FoUuy Foudy r

= ESC] =

gee0ee0e

@@

Qutput frequency

DRVEQUICK ADV VERIFY AUTO
e

IREREEN

[N RN

:‘
Frequency reference o
"o O

n
I}

[ ——

~

™
11
EzE Current error J
ve -] EF T
I
™ vy [Al
Operating tme at emor o
U2 - THE= EE]
Wj[& =
11
— Eze 1st previous error J
12 i =
] A ‘_’|f y3-JI=] EF3
Bl =
H Operating the at 4th J
™

DRVEQUICK ADV VERFY AUTO ORIVEQUICK ADV VERIFY AUTO
TUNNG

Fig 3.4 Operations in Drive Mode (Example for the 3G3IV-PJVOP161)

~ The monitor item displayed at startup can be set in 01-02 (Monitor Selection after Power Up).
® Operation cannot be started from the Mode Selection Display.
IMPORTANT

A\
*? - The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON.
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@ 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 Keysto change the frequency. The parameter will be written and the monitor display will be returned
towhen the ENTER Key is pressed after changing the setting.

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

EmExample Operations

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

Mode Selection Display Monitor Display Setting Display
Quick Programming Mode oJ Control method selection J
O 1 _ 0 Iy B | = Iy ]
o L1 | L 1 [ [N
ESC|——— — [EsC] —
e Hoeoe by
DRIVEQUICK ADV VERIFY_AUTO .
e Reference selection J
< R B > 7o
‘ESC [ | 11 1 | [
ty ==
Operation method selection J
B 7 : . =
=< < [
ESC —
Stopping method selection J
- R I B > Il
= [ I > [N}
T I =
C1-01: Acceleration time 1 d1-01: Frequency reference 1 E1-01: Input voltage setting

C1-02: Deceleration time 1 d1-02: Frequency reference 2 E1-03: V/f pattern selection

oo E C6-01: CT/VT selection d1-03: Frequency reference 3 E1-04: Max. output frequency
o ' C6-02: Carrier frequency d1-04: Frequency reference 4 E1-05: Max. voltage
! 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 gain J
IR AN ] > A
hp o o |- [N
ESC|Lle»z o i ESC B
ty
AO CH2 output gain )
- g ric > e
‘ESC o Ll _l |= o
by
Motor protection selection )
-0 T
ESC]Ly—ve o P W N
ty
Deceleration stall selection )
o Ll ) |- [
ESC " W w % “

[ o I I )
DRIVEQUICK ADV VER\FY@%\?G

Fig 3.5 Operations in Quick Programming Mode (Example for the 3G3IV-PJVOP161)
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€ Advanced Programming Mode

In Advanced Programming Mode, al 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
towhen the ENTER Key is pressed after changing the setting.

Refer to Chapter 5 Parameters for details on the parameters.

MmExample Operations

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

Mode Selection Display Function Selection Display Monitor Display Setting Display
>
- 1} }
Advanced Programming Mode Setup seftings:  A1-xx Language J
8- lll,l, /| ) g0- oo | g - I-III-I ':' I-I, ! |
lenve s == | | [ [
OO V] 4y [A
DRVEQUICK ADV VERIFY o,
Access level J
i e |
[ERAE Ay
'y |
Lo

PID control:

LJ _J Lj {
El M4y @
Propomonal gain
Lo- (i
o l_' [y
(B [V] 4y [A]
) feedback command
loss detection time

| L |

(%] [}

H ls)
Ca
™~
C2

T
2

g
23

=
>

Forward torque limit ~ ._J

el -0
B M4y

Reverse torque limit

Torque limits: L7-xx

|

] l‘l_"/"i“_‘i’ I_-II-I|
[ iy [N )
= 0@

H Reverseregenerat\vetorquehmlt J

[y . T l_

[ Ll/l“
S ;1
RESET!

':':|
[

Copy functions: 03-xx Copy function selection ~ ._J
lo3-0i— @0
H—
- ot WA ESC T
M @
Read permmed selectlon
0; 13- u L /7/_7
[ N ol W ) I L
DRIVEQUICK ADV VERIFY AVT0.
[E] I 4| @A
o000 o000
DRIVEQUICK ADV VERIFY 010 DRIVEQUICK ADV VERIFV@\{WE

Fig 3.6 Operations in Advanced Programming Mode (Example for the 3G3IV-PJVOP161)
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WSetting Parameters
Here, the procedure is shown to change C1-01 (Acceleration Time 1) from 10 sto 20 s.

Table 3.3 Setting Parameters in Advanced Programming Mode

SNtip Digital Operator Display Description
FoOon
1 T T = Power supply turned ON.
DRIVE QUICK ADV VERIFY Tﬁmﬁe
[ N W
] NN NN .
2 s MENU Key pressed to enter Drive Mode.
O @ e
DRIVE QUICK ADV VERIFY AUTO
TUNING
[ R By B | MENU Key pressed to enter Quick Program-
] o C .
3 ming Mode.
® O 0
DRIVE QUICK ADV VERIFY _AUTO
TUNING
| Y B i Y |
4 o NN MENU Key pressed to Enter Advanced Pro-
oo 0 @ gramming Mode.
DRIVE QUICK ADV VERIFY Aurg
l'_—ll ‘ l; - ll—l' ll—l'
5 powe s 7 7 ENTER pressed to access monitor display.
® O
DRIVE QUICK ADV VERIFY AUTO
TUNING
~ 1 _ o .
6 Lo o Increment or Decrement Key pressed to dis-
5 e e play C1-01 (Acceleration Time 1).
DRIVE QUICK AD\; RIFY _AUTO
TUNING
o o
7 I NN NN NN ENTER Key pressed to access setting display.
The setting of C1-01 (10.00) is displayed.
DRIVE QUICK ADV VERIFY uro
Iy NNy . .
8 I NN NN NN Digit Selection/RESET Key pressed to move
the flashing digit to the right.
ORIVE QUICK ADV VERIFY AUTO
TUNING
Increment Key pressed to change set value to
9
20.00s.
— — ENTER Key pressed to enter the set data.
10 Encd| — |2 “END” is displayed for 10 sand then the
entered valueisdisplayed for 0.5 s.
l'— i - :'_:' ) :;
11 - — T The monitor display for C1-01 returns.
DRIVE QUICK ;;in'\i; vaz.wv T%ﬁ(}
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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
M odes 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.

mExample 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
ENU

Monitor Display Setting Display

i Frequency reference Frequency reference
Verlfy Mode ‘J selection ‘J selection ‘J
Lo _ ) > T > i
('] Lo | "7 ] [ ™ NN}
[ ] © @ ESC
DRIVEQUICK ADV VERIFY AuTO
Acceleration time 1 J Acceleration time 1
0 _ T I
| L1 ) | I NN}
N e SN Eso] L
ESC
H
Input voltage setting J Input voltage setting
=7 7t . =
[ | [ [N
= o =L ESC b
ESC
tH
Motor rated current J Motor rated current

Pl N B s = N
[ L1 | [= Lo ey
N A =1k
ESC
T \ eoee0 @
DRIVEQUICK ADV \/ERlFYTﬁ%‘TNOG
L I O |

F AUTO
DRIVEQUICK ADV VERIFY AUT0

Fig 3.7 Operations in Verify Mode (Example for the 3G3IV-PJVOP161)
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€ 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 aload, so these autotuning functions are fundamentally different.

mExample 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 Keysto change the frequency. The parameter will be written and the monitor display will be returned
towhen 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.



Autotuning

DRIV QUICK AV VERFY

o0 00

Autotuning Monitor Display

o
NG

Tuning mode

@i} =

Motor output power

@i} =

mt| @

Motor base frequency

J

@} =

No. of motor poles

@i} =

Autotuning start*

G e e e

DRIVE QUICK ADV VERIFY AUTo
e

Modes

Setting Display

Tuning mode:
rotational tuning

® 00 0 O
DRIVEQUICK ADV VERIFY. vto
ke

Motor output power
s Ea XNl
[N NN ]

00 0

DRIVEQUICK ADV VERIFY Auto
TONNG

Motor rated voltage

o000 0

DRIVE QUICK ADV VERIFYAUTo

Motor rated current

i
le——————— D

o000
DRIVEQUICK ADV VERIFY&\}J{‘Y&

Motor base frequenc
NN EEN]

XX RS

AuTO
DRIVEQUICK ADV VERIFYAUTO.

No. of motor poles

® 00 0

DRIVE QUICK ADV VERIFYAJTO.

Motor base speed

o000
DRIVEQUICK ADV \/ERIFY&‘L“&G

Stop command input

Autotuning

1
[N

[
[

Autotuning completed

L [
e e e

DRIVE QUICK ADV VERIFY Auto
e

* TUn10 will be displayed during rotationa autotuning and TUn11 will be displayed during stationary autotuning. The DRIVE indicator will light when

autotuning starts.

Fig 3.8 Operation in Autotuning Mode (Example for the 3G3IV-PJVOP161)

1 " . :
*? - If a fault occurs during autotuning, refer to Chapter 7 Troubleshooting.
[ J

IMPORTANT]







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........cccccuvuevviieeeeieeviine e 4-2
Trial Operation Procedures..........cccoeeevvvieiiiieeeeeeniieenn, 4-4

Adjustment SUQQESHIONS ..........cvveviiviiiieie e, 4-18
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Cautions and Warnings

&WARNING 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.

&WARNING 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.

&WARNING Do not operate the Digital Operator or switches with wet hands. Doing so may result in
electrical 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 rest). Doing so may
result in injury.

&WARNING 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.

&WARNING 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.

&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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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 (Quick programming mode)

method.
Y No
V/F control? Open-loop vector control (A1-02 =2)
YES
(A1-02=1)
NO
(Default: A1-02=0)
Set E1-03 and E2-04. Set E1-03, E2-04, and F1-01. *2
V/f default: 200 V/60 Hz(400 V/60 Hz) V/f default: 200 V/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

l i

Rotational autotuning Stationary autotuning

Application settings
(Advanced programming mode)

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

No-load operation *2 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 afan, blower, or pump, set C6-01 (CT/VT Selection) to 0 (CT: low car-
rier, fixed torque). The default setting is 1 (VT: high carrier, variable torque).

@ 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.

Remove the terminal cover.

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

Return the terminal cover to its original position.

a > e DN

O

={=
Power tab

nnnm
i

181
O | Fr/e

200 V class power supply
400V class power supply

Jumper (factory-set position)

Power supply input terminals
PP 1P CHARGE indicator

Fig 4.2 Large-capacity Inverter Connections
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€ Power ON

Confirm al 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 dl Inverter control circuit terminalsto 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:

[

Display for normal operation ~ L0 0 _1' The frequency reference monitor is dis-
5 e e Py played in the data display section.

20 AUTO
DRIVEQUICK ADV VERIFY{UT0. 4

1™~
e
™~
-
™~

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

] The display will differ depending on the
Display for fault operation Lo type of fault.

e e e A low voltage alarm is shown at left.

DRIVEQUICK ADV VER\FYG%&G

~ -
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@ 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
1 Turn ON the power.
) H-00 Press to shift to Advanced Programming
o Mode.
3 , Press to show parameter reference screen.
4 Pressto confirm A1.
5 Press three times to display A1-03 (initialize).
X 3
5 ' oooo Press to show the set value for theinitiadizing
ST S method.
7 Use to change the set value to “2220.”
8 , Press to execute the initialization.
_ When theinitiaizing is completed, the “End”
9 End \ — ] H1-03 indication appears, and the display returnsto

the parameter reference screen.
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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 Table 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
PETENIES Factor
ter Num- Name Description Setting Range ory Page
Setting
ber
Set the control method for the Inverter.
Control method 0: V/f control
A1-02 . 1: V/f control with PG Oto2 0 5-9
selection
(Pulse generator as encoder)
2: Open-loop vector control
Set the frequency reference input method.
0: Digital Operator 5-11
. 1: Control circuit terminal (anaog input) 6-6
bl-01 | Referenceselection | 5 oo 459 /485 communications Oto4 ! 6-62
3: Option Card 6-76
4: Pulsetrain input
Set the run command input method.
0: Digital Operator 512
b1-02 S;:égt(;?]n method 1: Control circuit terminal (sequence input) Oto3 1 gég
2: RS-422A/485 communications 6-76
3: Option Card
L Set the acceleration time in seconds for the 5-19
C1-01 | Accelerationtime 1 output frequency to climb from 0% to 100%. 0.0106000.0 100s 6-19
L Set the deceleration time in seconds for the 5-19
C1-02 |Decelerationtimel output frequency to fall from 100% to 0%. 0.0 to 6000.0 100s 6-19
Set to CT (not low noise, maximum current
overload: 150%) or VT (low noise, maxi- 5.5
C6-01 |CT/VT selection mum current overload: 120%). Oorl 1
6-2
0:CT
1 VT
200V
155t0 255V (200V
E1-01 Input voltage set- | Set the Inverter's nomina input voltage in (200 V class) class) 5-31
ting volts. 310to 510V 400V 6-129
(400 V class) (400Vv
class)
Setting for
general-
10%to0200%of | purpose 5-33
E2-01 | Motor rated current | Set the motor rated current. Inverter'srated | motor of 6-47
current same 6-127
capacity as
Inverter
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Table 4.2 Parameters that must be set (Continued)

Parame- Factor
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.
L101 | MO PO gy pisgbied 0t03 1 o0
1: General motor protection
2: Inverter motor protection
3: Vector motor protection
A

~ 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

4-8

IMPORTANT

Table 4.3 Parameters that are set as required

overload withstand capability is required by the application, the life of the Inverter may be reduced.

Parame- Factor
ter Num- Name Description Setting Range ory Page
Setting
ber
The stopping method when the stop com-
mand isinput.
i Stopping method 0: Deceleration to stop 5-13
b1-03 selection 1: Coast to stop Oto3 0 6-14
2: DC braking stop
3: Coast to stop with timer
The carrier frequency is set low if the motor
Carrier frequen cableis 50 m or longer or to reduce radio Dependson
C6-02 slection CAUENY | noise or leakage current. The factory setting OtoF setting of 5-25
and setting range depends on the setting of C6-01.
C6-01.
Frequency refer- d1-0lto
L0110 | o castt0dand | Setthe required speed references for multi- d1-04:000 | 5,
d1-04 and jog frequency ref- | st eed operation or joggin 010 400.00 Hz Hz 6-6
d1-17  [logirequency P speedop 109ging- d1-17:6.00
erence
Hz
H4-02:
H4-02and | FM and AM termi- | Adjust when an instrument is connected to 1.00
H4-05 |nal output gain the FM or AM terminal. 0.00t02.50 H4-05: 552
0.50
If using the dynamic brake option (Braking
Stall prevention Resistor, Braking Resistor Units, and Brak- 560
L3-04 |selectionduring ing Units), be sure to set parameter L3-04 to 0to3 1 6-25
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.

mOverview of Settings

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

( START )

NO
Open-loop vector control (A1-02 = 2) A

V/f control?

(A1-02=0or 1)

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: 200 V/60 Hz(400 V/60 Hz) V/f default: 200 V/60 Hz(400 V/60 Hz)

(-E) 200 V/50 Hz (400 V/50 Hz) (-E) 200 V/50 Hz (400 V/50 Hz) *2

A

Motor cable over
50 m or heavy load possibly

OK to operate NO

causing motor to stall motor during autotuning?*1
or overload?
NO
Y Y
Stationary autotuning for Rotati | autotuni . .
line-to-line resistance only otational autotuning Stationary autotuning
< Y Y

G

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




.—-

mSetting the Control Method
Any of the following three 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)

V/f 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.

V/f 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 polesin 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.
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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 islong, etc.

W Setting the Autotuning Mode
One of the following three autotuning modes can be set.
» Rotationa autotuning
« Stationary autotuning
« Stationary autotuning for line-to-line resistance only

Rotational Autotuning (T1-01 = 0)

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

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.

A\
‘? - 1. Always disconnect the motor from the machine and confirm that it is safe to operate the motor before
[ J

Stationary Autotuning (T1-01 = 1)

Stationary autotuning is used only for open-vector control. Set T1-01 to 1, input the data from the nameplate,
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.

A4

Yy~ 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. Thisisthe 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 islong 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.

4-11
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W 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 isrequired at high speeds (i.e., 90% of the rated speed or higher), use amotor with a
rated voltage that is 20 V |ess 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 aload.
» Use rotational autotuning whenever performing autotuning for a motor that has fixed output characteristics
or for amotor that is not connected to aload.

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

« 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 cableis 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, especialy for conveyor systems or similar equipment.

Tuning Mode Multi-function Inputs Multi-function Outputs
Rotational autotuning Do not function. Same as d”“f‘g normal
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, aways use the STOP Key on the Digital Operator.

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

2. Input the results of the following formulato T1-05 (Motor base frequency):
(Base frequency from the motor’s nameplate x setting of T1-03)/(Rated voltage from motor’s nameplate)

3. Perform autotuning.

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

A
Yy~ 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 multipled by 0.9.
[ J 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.



W Parameter Settings for Autotuning

The following parameters must be set before autotuning.

Trial Operation Procedures

Table 4.4 Parameter Settings before Autotuning

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.

[$2]

. 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 (CT/VT Selection).

Data Displays during
Pzzz:n- Settin Factor Autotuning
Name Display g ory V/f Open
Num- Range Setting .
ber V/f with Loop
PG Vector
Set the location where the autotuned
Motor 1/2 motor constants are to be stored.
T1-00 sdlection 1: E1 to E2 (motor 1) lor2 1 Yes Yes Yes
2: E3to E4 (motor 2)"1
. 2 (V/fand
Set the autotuning mode. V/f with
Autotuning | O: Rotational autotuning PG) Yes Yes
T1-01 |modesdec- | 1: Stationary autotuning Oto2 0 (open- (only | (only Yes
tion 2: Stationary autotuning for line-to- loop vec- for2) | for2)
line resistance only D
tor)
10% to 200%
. Same as
- | Set the output power of the motor in
T1-02 l\/lIJ(t)tO(r)\zg: il *2 P ofelgverter Inverter Yes Yes Yes
put pi ilowatts. rat *Zutput rated output
200.0V
0to255.0V (200 v
Motor rated | Set the rated voltage of the motor in | (200 V class) class)
T1-03 *3%4 - - Yes
voltage volts. 0to 5100V 4000V
(400 V class) (400 Vv
class)
Same as
10% to 200% gﬁ?g@!
Set the rated current of the motor in of Inverter
T1-04 Motor rated 3 motor with | Yes Yes Yes
current amps. rated cur-
* same
rent™> -
capacity as
Inverter
Set the base frequency of the motor
T1-05 Motor base _ e €] y 010 400.0 Hz 60.0 Hz ) ) Yes
frequency | in hertz. "6
T1-06 Number of Set the number of motor poles. 2to48 poles | 4 poles - - Yes
motor poles
Set the base speed of the motor in
T1-07 Motor base e Sy 0 to 24000 175_0 i i Yes
speed r/min. *6 r/min
* 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 asetting of 2 (stationary autotuning for line-to-line resistance only) is possible for V/f control or V/f control with PG
* 3. For aconstant-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-
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mDigital 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

/ VT
! R
@ 00 0

DRIVE QUICK ADV VERIFY AleD
TUNING

Y

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

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

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

~ o _ T
P el
® 0 0 0

DRIVE QUICK ADV VERIFY AUTO
TUNING

-
-

The autotuning start display will appear when dl set-
tings through T1-07 have been completed. The
A.TUNE and DRIVE indicators will belit.

Autotuning started: TUn10

Autotuning will start when the RUN Key is pressed
from the autotuning start display.

The digit second from the right in TUnOO isthe
Motor 1/2 Selection (T1-00) and the right digit is the
Autotuning Mode Selection (T1-01).

Autotuning Stop command input
I N > [y [y}
NN N I i B B |

¥ @:
DRIVE QUICK ADV VERIFY AUTO DRIVE QUICK ADV VERIFY AUTO
TUNING TUNING

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 7-12.

Autotuning completed

-

o

e e e
ul

|~|‘|

-~

DRIVE QUICK ADV VERIFY AUTO
TUNING

END will be displayed after approximately 1 to 2 min-
utes, indicating that autotuning has been completed.
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BPrecautions After Using Autotuning

When using a spindle motor, the maximum output speed is higher than the rated frequency (or Base Fre-
guency, 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-turned to the optimum values.

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

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

E1-04 = (Motor’s rated speed) x (No. of motor poles)/120 (Hz) x (1to 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., amotor for amachine 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 = Q)

Do not change the E2 motor constants after performing autotuning.

W 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
T1-05 Motor base frequency Frequency under no-load

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.

WSetting Examples
The following are examples of settings for applications.

« When using an Inverter-mounted Braking Resistor (3G3IV-PEPFO), set L8-01 to 1 to enable Braking
Resistor overheating protection.

» To prevent the machine from being operated in reverse, set b1-04 to 1 to disable reverse operation.
» To increase the speed of a 60 Hz motor by 10%, set E1-04 to 66.0 Hz.

» TouseaOto 10-V anaog 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 Fregquency 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.

Both a RUN command (forward or reverse) and a frequency reference (or multi-step speed command) must
be provided to start Inverter operation.

Input these commands and reference regardless of the operation method (i.e., LOCAL of REMOTE).

INFO

@ Loaded Operation

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

mConnecting the Load
« After confirming that the motor has stopped completely, connect the mechanical system.
« Besuretotighten al the screws when securing the motor shaft to the mechanical system.
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WOperation Using the Digital Operator
» Usethe 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.

« Atfirst, set the frequency reference to alow speed of one tenth the normal operating speed.

W 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 islit) 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 I
be used to copy the changed settings from the Inverter to arecording 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

W Recording Parameters (02-03)

If 02-03 isset to 1 after completing trial operation, the settings of parameters will be saved in a separate mem-
ory areain 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.

mParameter Access Levels (A1-01)

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

mPassword (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 isinput.
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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. Thistablelistsonly the

most commonly used parameters.

Table 4.6 Adjusted Parameters

Control Name (Parameter Facto Recom-
Performance ory mended Adjustment Method
Method Number) Setting -
Setting
Reduce the setting if
Controlling hunting torqueisinsufficient for
Hunting-prevention and vibration in mid- heavy loads.
gain (N1-02) dle-range speeds (10to 100 0.50t0.2.00 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.
. Reduce the setting if
VI control Torque compensation | - Increasing torque Depends torque or speed responseis
(A1-02=0 | o pen and speed response | P 200 to 1000 queor speedresp
or 1) primary delay time « Controlling hunting | 2" “®% | ms slow.
constant (C4-02) o1ing 9 ity Increase the setting if hunt-
and vibration . oo
ing or vibration occurs.
. Increase the setting if
* Improving torque at - -
torque isinsufficient at
. low speeds (10 Hz
Torque compensation or lower) 1.00 050 to 1.50 low speeds.
gain (C4-01) : . ’ ’ ’ Reduce the setting if hunt-
e Controlling hunting . A
and vibration ing or vibration occurs for
light loads.
hﬁlj‘::(!e Szrf u’[ef © * Improving torque at | Depends Increase the setting if
quency voitag proving torg P Default to torque is insufficient at
(E1-08) low speeds on capac-
- . ) Default + 3 low speeds.
Minimum output fre- |+ Controlling shock at | ity and « -
to5V Reducethe setting if shock
quency voltage startup voltage o Startup is large
(E1-10) P istarge.
* Increasing torque -
Speed feedback detec- and speed response Reduce the setting if .
tion control (AFR) e Controlling hunting torqueor speed responseis
; Lo o2 T 2 11.00 0.50 to 2.00 sow.
gan and vibrationn mid- Increase the setting if hunt-
(N2-01) die-range speeds (10 ing or vibration oc?curs
to 40 HZ) 9 :
. Reduce the setting if
Torque compensation * Increasing torque torque or speed responseis
Open-loop . . and speed response 20to
primary delay time ¢ Controlling huntin 20ms 100 ms slow.
VeCtor con- | qngant (C4-02) and vibr ati% n 9 Increase the setting if hunt-
t_rozl)(A 1-02 ing or vibration occurs.
Slip compensation pri- * Increasing speed Reducethe setting if speed
mary delay time (C3- response 200 ms 100to response is sow.
02) y ey * 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 ' ’ ’ Reducethe setting if the
speed istoo fast.




Adjustment Suggestions

Table 4.6 Adjusted Parameters (Continued)

Control Name (Parameter Facto Recom-
Performance ory mended Adjustment Method
Method Number) Setting -
Setting
« Reducing motor * Increase the setting if
_ magnetlt_: noise Depends motor magnetic noiseis
Carrier frequency « Controlling hunting on Caac- Oto high.
selection (C6-02) and vibration at low i P default » Reduce the setting if hunt-
Open-loop speeds (10 Hz or Y ing or vibration occurs at
vector con- less) low speeds.
trol (AL-02 | Middle output fre- * Increase the setting if
=2) quency voltage * Improving torque at | Depends Default to torque or speed responseis
(E1-08) low speeds oncapac- | pefallt + 3 dow
Minimum output fre- | Controlling shock at | ity and N ) R
to5V » Reducethe setting if shock
quency voltage startup voltage ot Startup is large
(E1-10) pisiarge.

* Thesetting is given for 200 V Class Inverters. Doubl e 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.
« |f 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
isC3-01 = 0.0 (dlip compensation disabled). 4
» To improve speed response and stability in V/f control with a PG (A1-02 = 1), set the ASR parameters L
(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 asispossible
for open-loop vector control, cannot be set.

The following parameters will also indirectly affect the control system.

Table 4.7 Parameters Indirectly Affecting Control and Applications

Name (Parameter Number) Application
CT/VT 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
(C1-01to C1-11)

S-curve characteristics (C2-01 to C2-04) Used to prevent shock when completing accel eration.

Adjust torque during acceleration and decel eration.

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 signas caused by noise.

Used to prevent O V (overvoltage errors) and motor stalling for heavy
loads or rapid acceleration/deceleration. Stall prevention is enabled by
Stall prevention (L3-01 to L 3-06) default and the setting does not normally need to be changed. When using
aBraking Resistor, however, disable stall prevention during deceleration
by setting L3-04 to 0.

Set the maximum torque during vector control. If a setting is increased,
Torque limits (L7-01 to L 7-04) use amotor with higher capacity than the Inverter. If a setting is reduced,
stalling can occur under heavy loads.
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Chapter 5
Parameters

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

Parameter DescCriptions .........ccoooevvviiiiiee e, 5-2
Digital Operator Display Functions and Levels............ 5-3

Parameter TablesS. ... 5-9
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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 Change | Control Methods
Param- q g
e Setting | Factory | during VI/f | Open .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with | Lo°P Register | Page
Display ; Vec-
tion PG @
Set the frequency reference
Reference | input method.
selection 0: Digital Operator
1: Control circuit terminal
. (analog input) i
b1-01 2: RS-422A/485 communi- | 04 | 1 No | Q@ Q| @ 180H
cations
Reference | 3: Option Card
Source 4: Pulsetrain 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:
* Factory Setting:

» Change during Operation:

» Control Methods:

* Register:
* Page:

The setting range for the parameter.

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

Refer to page 5-83 for factory settings by control method.

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

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

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.
The register number used for RS-422A/485 communications.
Reference page for more detailed information on the parameter.



Digital Operator Display Functions and Levels .

.Digital Operator Display Functions and Levels

MENU

Drive Mode -

Inverter can be operated and
its status can be displayed.

Quick Programming Mode

Minimum parameters required
for operation can be monitored
or set.

Advanced Programming Mode ——1

All parameters can be moni-
tored or set.

Verify Mode

Parameters changed from the
default settings can be moni-
tored or set.

Autotuning Mode -

Automatically sets motor con-
stants if autotuning data (from
motor nameplate) is input for

open-loop vector control or to
measure the line-to-line resis-
tance for V/f control.

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

No. Function Display Page ‘
U1 Status Monitor Parameters Monitor 5-75
u2 Fault Trace Fault Trace 5-79
u3 Fault History Fault History 5-80
Al Initialize Mode Initialization 5-9
A2 User-set Parameters User Parameters 5-10
bl Operation Mode Selections Sequence 5-11
b2 DC Injection Braking DC Braking 5-12
b3 Speed Search Speed Search 5-13
b4 Timer Function Delay Timers 5-14
b5 PID Control PID Control 5-15
b6 Dwell Functions Reference Hold 5-17
b8 Energy Saving Energy Saving 5-18
C1l Acceleration/Deceleration Accel/Decel 5-19
c2 S-curve Acceleration/Deceleration S-Curve Acc/Dec 5-21
C3 Motor Slip Compensation Motor-Slip Comp 5-22
(o7 Torque Compensation Torque Comp 5-23
C5 Speed Control (ASR) ASR Tuning 5-24
C6 Carrier Frequency Carrier Freq 5-25
dl Preset Reference Preset Reference 5-27
d2 Reference Limits Reference Limits 5-29
d3 Jump Frequencies Jump Frequencies 5-29
d4 Reference Frequency Hold Sequence 5-30
dé Field Weakening Field-weakening 5-31
El VI/f Pattern VIf Pattern 5-31
E2 Motor Setup Motor Setup 5-33
E3 Motor 2 V/f Pattern VI/f Pattern 2 5-35
E4 Motor 2 Setup Motor Setup 2 5-37
F1 PG Option Setup PG Option Setup 5-38
F4 Analog Monitor Cards A0-08, 12 Setup 5-41
F5 Not Used D0-02, 08 Setup 5-43
F6 Communications Option Card CP-916 Setup 5-44
H1 Multi-function Digital Inputs Digital Inputs 5-45
H2 Multi-function Digital Outputs Digital Outputs 5-47
H3 Analog Inputs Analog Inputs 5-49
H4 Multi-function Analog Outputs Analog Outputs 5-52
H5 RS-422A/485 Communications Serial Com Setup 5-53
H6 Pulse Train Pulse I/0 Setup 5-54
L1 Motor Overload Motor Overload 5-56
L2 Power Loss Ridethrough PwrLoss Ridethru 5-57
L3 Stall Prevention Stall Prevention 5-59
L4 Reference Detection Ref Detection 5-61
L5 Fault Restart Fault Restart 5-62
L6 Torgue Detection Torque Detection 5-63
L7 Torque Limits Torque Limit 5-65
L8 Hardware Protection Hdwe Protection 5-65
N1 Hunting Prevention Function Hunting Prev 5-67
N2 Speed Feedback Protection Control AFR 5-68
N3 High-slip Braking High Slip 5-69
ol Monitor Select Monitor Select 5-69
02 Multi-function Selections Key Selections 5-71
03 Copy Function COPY Function 5-73
Motor Autotuning Auto-Tuning 5-73

—LT ]
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€ 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 aso displayed in advanced programming mode.

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

Name Change | Control Methods
IPELET- - i durin V/f | Open | Regis-
t D i Setting | Factory g f
Number DI{S%:Day S Range | Seting | Opera- | V/f | with [ (2% | ter
tion PG ar
Control Set the control method for the
method Inverter.
selection 0: V/f control
Al-02 1: V/f control with PG Oto2 0 No Q Q Q 102H
Control (Pulse generator as encoder)
Method 2: Open-loop vector control
Reference Set the frequency reference input
selection method.
0: Digital Operator
b1-01 1 iCr:](;Ett;ol circuit terminal (analog 0to4 1 No 0 0 0 180H
2: RS-422A/485 communications
Reference | 3: Option Card
Source 4: Pulse train input
Operation
method Set the run command input method
selection 0: Digital Operator
b1-02 1 iCr:](r))Ett;ol circuit terminal (sequence 0103 1 No 0 0 Q 181H
2: RS-422A/485 communications
Run Source | 3 Option Card
SIopPing | st the stopping method when a stop
methqd command isinput.
selection 0: Deceleration to stop
1: Coast to stop
) 2: DC braking stop (Stops faster than
b1-03 coast to stop, without regenerative Oto3 0 No Q Q Q 182H
operation.)
_ 3: Coast to stop with timer (Run
Stopping commands are disregarded during
Method deceleration time.)
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Name Change | Control Methods
Param- . 0 i
e Setting | Factory | during V/f | Open | Regis-
Nmber DiLSC'IDa Description Range | Setting | Opera- | V/f | with [ (0% | ter
piay tion PG or
Accelerar
tiontime1 | Set the acceleration time in seconds
C1-01 for the output frequency to climb from Yes Q Q Q 200H
Accel Time | 09 to 100%.
1 0.0to
6000.0 | 10.0s
Decelera- 1
tiontime1 | Set the deceleration time in seconds
C1-02 for the output frequency to fall from Yes Q Q Q 201H
Decel Time | 1009 to 0%.
1
CTNT
sdlection 0: CT (low carrier, constant torque,
C6-01 150% per minute) oorl| 1 No | Q| @ | @ | 223H
1: VT (high carrier, variable torque,
Heavy/Nor- 120% per minute)
mal Duty
Carrier fre-
quency
sdlection Select carrier wave fixed pattern. 6
C6-02 Select F to enable detailed settings OtoF v No Q Q Q 224H
CarrierFreq using parameters C6-03 to C6-07.
Sel
Ir:erfee(il;ezzyl Set the frequency reference in the unit
_ specified in 01-03 (Frequency Units 0.00
d1-01 for Reference Setting And Monitor, Hz Yes Q Q Q 280H
Reference 1 | default: Hz)
Freguency
reference 2 | Frequency reference when multi-step 0.00
d1-02 speed command 1is ON for a multi- Hz Yes Q Q Q 281H
function input (unit: Set in 01-03).
Reference 2
Freguency
reference 3 | Frequency reference when multi-step Oto 0.00
d1-03 speed command 2 is ON for amulti- | 400.00 Hz Yes Q Q Q 282H
Reference 3 function input (unit: Set in 01-03).
Frequency | Frequency reference when multi-step
reference4 | speed command 1 and 2 are ON for a 0.00
d1-04 multi-function input (unit: Set in 01- Hz ves Q Q Q 283H
Reference 4 03).
Jog
frequency | Frequency reference when Jog Fre-
) reference guency Selection, FJOG command, or 6.00
d1-17 RJOG command is ON for amulti- Hz ves Q Q Q 292H
Jog function input (unit: Set in 01-03).
Reference
Input volt-
age setting | Set the Inverter input voltagein 1 volt. | 155 to 200V
E1-01 This set value will bethe basisfor the | 255 3 No Q Q Q 300H
Input Volt- | protection functions. *3
age
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Control Methods

Name Change
Param- . q q
e Setting | Factory | during V/f | Open | Regis-
erf[;er I._CD DiEarpisl Range | Setting | Opera- | V/f | with Loop ter
Display ; Vec-
tion PG or
Vi pz_attern 0to E: Select from 15 preset patterns.
selection F: Custom user-set patterns
E1-03 (Applicable for setting E1-04 OtoF F No Q Q No 302H
V/F Selec-
- to E1-10).
tion
Max. output
frequency 400to | 60.0
E1-04 | (FMAX) 4000 | Hz No Q| Q| Q| 303H
Max *4 *5
Freguency
Max.
voltage
(VMAX) Output voltage (V) 0.0to 200.0
E1-05 R 255.0 \Y No Q Q Q 304H
Max E/EB1A-\1$3E) 3 5
Voltage
Basefre- wn | ‘ iFre?ﬁe)ncy
quency (FA) | 0 o 00to | 60.0
E1-06 0% (E2106) (Exoa) ' . No Q| Q| Q| 305H
Ba$ Fre_ E1. El. E1-04; 4000 HZ 5
quency
Min. output
frequency
_ (FMIN) 00to | 1.5Hz
E1-09 400.0 s No Q Q Q 308H
Min Fre-
quency
Balse Changethis setting only when making
V\(;gng advanced adjustments for V/f in the 0.0to 0.0V
E1-13 ( ) fixed outputs area. Normally, thereis | 255.0 '*6 No A A Q 30CH
Base no need to make these settings. *3
Voltage
Motor rated
current Set the motor rated current in amps.
This set value becomesthe base value | 0.32to 190 A
E2-01 for motor protection, torquelimit,and | 6.40 ) 7 No Q Q Q 30EH
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 valueis set automatically during auto- | 2 to 48 4 No No Q No | 311H
Number of | tuning.
Poles
PG constant | gt the number of pulses per rotation 600
for the PG (pulse generator or 0to 1024
F1-01 encoder) being used. (Do not set asa | 60000 ( *g ) No No Q No | 380H
PG Pulses/ | multiple.)
Rev
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Name Change | Control Methods
PRI _ i durin V/f | Open | Regis-
isplay tion PG vee
tor
) . | Set the voltage level gain for multi-
Gain (termi- | ¢\ otion analog output 1.
nal FM) Set the number of multiplesof 10V to
be output as the 100% output for the | 0.00 to
H4-02 moni tgr items. Voltage out[:)ut from 250 100 Yes Q Q Q 41EH
Terminal the terminals, however, is 10 V max.
FM Gain | A meter calibration function is avail-
able.
Gain (termi- | Set the voltage level gain for multi-
nal AM) function analog output 2.
Set the number of multiplesof 10V to
be output as the 100% output for the | 0.00 to
H4-05 monitor items. Voltage output from 2.50 0.50 ves Q Q Q 421H
the termina's, however, is 10 V max.
Termina | A meter calibration function is avail-
AM Gain able.
Set to enable or disable the motor
Motor pro- . . .
tection overloaq protection function using the
sdection electronic thermal relay.
0: Disabled
1: Genera -purpose motor protection
2: Inverter motor protection
3: Vector motor protection
L1-01 In some applications when the Oto3 1 No Q Q Q 480H
Inverter power supply is turned off,
the thermal vaueisreset, so even if
this parameter is set to 1, protection
may not be effective.
When several motors are connected to
MOL Fault |one Inverter, set to 0 and ensure that
Select each motor isinstalled with a protec-
tion device.
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Name Change | Control Methods
Param- o Settin Facto during V/f | Open Regis-
ertr?t;er DI-'CD Description Rangg Seﬁing Opera- | V/f | with | X% |  ter
isplay tion PG vee
tor
0: Disabled (Deceleration as set. If
Stal pre- deceleration timeis too short, a
vention main circuit overvoltage may
selection result.)
during 1: Enabled (Deceleration is stopped
deceleration when the main circuit voltage
exceeds the overvoltage level.
Deceleration restarts when voltage
isreturned.)
2: Intelligent deceleration mode
L3-04 (Deceleration rate is automatically Oto3 ! No Q Q Q 492H
adjusted so that in Inverter can
decelerate in the shortest possible
time. Set deceleration timeis
disregarded.)
Stal P Decel 3 Enz_abled (with Braking Resistor
Sol Unit)
When a braking option (Braking
Resistor, Braking Resistor Unit, Brak-
ing Unit) is used, alwaysset 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).
. The factory setting depends on the Inverter capacity.
. These are valuesfor a200-V class Inverter. Valuesfor a400-V class Inverter are double.
. The upper setting limit will be 150.0 Hz when C6-01 is set to O.
. 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 a200-V class Inverter for 0.4 kW isgiven.)
. The setting range i s from 10% to 200% of the Inverter rated output current. (The value for a200-V class Inverter for 0.4 kW is given.)
. The factory setting for (-E) models is 1024.

*
© 0O N WN
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.Parameter Tables

@ A: Setup Settings

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

W Initialize Mode: Al

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

Name Change | Control Methods
Param- L f durin VIt :
= DI__CD Description fgggg ';thtl%g Operf?— it || ot (nggn Register | Page
isplay - PG p
Language | Used to select the language
selectionfor | displayed on the Digital
Digital Operator (LED).
Operator 0: English
display 1: Japanese
2: German
A1-00 3:French Oto6 1 Yes A A A 100H -
4: Italian
Select Lan- | - Spanish
guage 6: Portuguese
This parameter is not initial-
ized by theinitialize opera-
tion.
Used to set the parameter
Parameter | access level (set/read.)
accesslevel | 0: Monitoring only
(Monitoring drive mode
and setting A1-01 and
A1-04.)
1: Used to select parameter
(Only parameters set in 6-141
A1-01 A2-01 to A2-32 can be Oto2 2 Yes A A A 101H 6-142
Access read and set.)
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 4.7
AL-02 (e';‘é'osdee?)eneramr % 0Ot2| 0 | No | Q | Q | Q | 1020 | 49
Control 2: Open loop vector 418
Method This parameter is not initial-
ized by theinitialize opera-
tion.
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Name Change | Control Methods
Param- e Setting | Factory | during VIf .
ertr?t;er Dli_sf,iy Description Range | Setting Opera- | V/f | with (nggg Register | Page
tion PG
L Used to initialize the param-
Initialize eters using the specified
method.
0: No initializing
1110: Initiaizes using the
Parameters Oto
AL-03 Init Parame. | 2220: Initidizesusing a 3330 0 No ALA LA 103H i
ters two-wire sequence.
(Initializes to the
factory setting.)
3330: Initidizesusing 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. 0to
A1-04 If the password is changed, 9999 0 No A A A 104H | 6-141
Enter Pass- | A1-01to A1-03 and A2-01
word to A2-32 parameters can no
longer be changed. (Pro-
gramming mode parameters
can be changed.)
Password Used to set afour digit num-
setting ber as the password.
Thisparameter isnot usually
displayed. When the Pass- 0to
A1-05 word (A1-04) is displayed, 0 No A A A 105H |6-141
Select Pass- | hold down the RESET Key 9999
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.
Name Change | Control Methods
Param- o - durin V/f Regis-
(e | LeD Description fgt::gg ';Z%ﬁg Operf?— Vit | with | open tgr Page
Display - PG Loop
User setting Used to set the parameter
parameters num_bersthat can be set/read.
Maximum 32.
A2-01 Effective when the Parame- b1-01 106H to
to ter Access Level (A1-01) is to - No A A A 125H 6-142
A2-32 | User Param | set to User Program (1). 02-08
1to032 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.

EOperation Mode Selections: bl

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

Name Change | Control Methods
Param- A Setting | Factory | during VIf 3
ertr?t;er Dli_scl;ll?ay Description Beras | S Opera- | VIt | with (nggg Register | Page
tion PG
Reference Setsthefrequency reference
selection input method.
0: Digital Operator
- . 4-7
1: Control circuit terminal 6-6
b1-01 (analog input) Oto4 1 No Q Q Q 180H 662
Reference 2: RS-422A/485 communi- 676
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 6-12
b1-02 (sequence input) 0to3 1 No Q Q | Q7 181H 6-62
Run Source | 2: RS-422A/485 communi- 6-76
cations
3: Option Card
Stopping Sehts the stopping metg(_)d
method when astop command is
selection nput. .
0: Deceleration to stop
1: Coast to stop
2: DC injection braking stop 4.8
b1-03 (Stopsfaster than coastto | 0to 3 0 No Q Q Q 182H 614
stop, no regenerative
Stopping operation.)
Method 3: Coast to stop with timer
(Run commands are
disregarded during
deceleration.)
Prohibition
of reverse | O:Reverseenabled Oor1l
b1-04 |operation | 1:Reversedisabled ©to | 0 No | A | A | A | 18H | 651
2: Switch phase order 2)*
Reverse (reverse enabled)*
Oper
Read Used to set the responsive-
sequence ness of the control inputs
input twice | (forward/reverse and multi-
function inputs.)
b1-06 O:Twoscansevery2ms | g9 | 1 | No | A | A | A | 18H | -
(Usefor fast responses.)
Cntl Input | 1: Two scans every 5 ms
Scans (Usefor possible
mafunction due to
noise.)

5-11
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Name Change | Control Methods
IPEVET- _ Setting | Factory | during Vit .
ertr?t;er Dli_scl;ll?ay Description g Opera- | VIt | with (nggg Register | Page
tion PG
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 signalsthat are input
mode during mode switching
b1-07 are disregarded. (Input Oorl 0 No 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
tionin modes.
program- 0: Cannot operate.
b1-08 ming modes | 1: Can operate (Disabled Oorl 0 No ALA LA 187H i
when Digita Operator is
RUN CMD set to select run command
a PRG (when b1-02 = 0)).

* Only for (-E) model with V/f. Disabled for V/f with PG.

mDC Injection Braking: b2

Parameters for injection braking are shown in the following table.

Name Change | Control Methods
Param- . q
i Setting | Factory | during VI/f .
ertrv]a!;er I__CD Description Range | Seting | Opera- | V/f | with (Ljpen Register | Page
Display - PG oop

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 001t
b2-01 | starting fre- | selected. 1'0 0 0.5Hz No A A A 189H | 6-14

quency) When b2-01 is less than E1- '

] 09, E1-09 becomes the DC

DCInj Start | jpjection braking starting

Freq frequency.

DCinjec-

tionbrak- | sets the DC injection brak- oto 6.14
b2-02 |!Ngcurrent | jng current as a percentage 100 | 50% No Al A|A 18AH | o1

DCInj Cur- | Of the Inverter rated current.

rent

DCinjec- Used to set the time to per-

tion brak- | form DCinjection braking at

ingtimeat | start in unitsof 1 second. 0.00
b2-03 [ 32 :n??et; Sopcossina Mo | to | 000s| No | A | A | A | 18BH | 617

- P 10.00
DCInj valueis 0, DC injection
Time@Start | braking at start isnot per-
formed.
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Name Change | Control Methods
Param- : P
s Settl Fact durin VI/f .
eter LCD Description R‘;n'gg Siftﬁg o er:_ Vit | with | open | Register | Page
Number | picp p witl Loop
IS tion PG
DCInjec- | Setsthetimein unitsof 1
tion brak- | second to perform DC
ingtimeat |injection braking at stop.
sto Used to prevent coastin 0.00
b2-04 | 3P fror tho o st to |050s| No | A | A | A | 18CH | 614
. P | 10,00
DCInj input. When the set value is
Time@Stop 0.00, DC injection braking at
stop is not performed.
WSpeed Search: b3
Parameters for the speed search are shown in the following table.
Name Change | Control Methods
Param- . q a
_— Setting | Factory | during V/f Regis-
Number DI-'CIID Description Range | Setting | Opera- | V/f | with (L)gg” er | Page
isplay form PG p

Speed Enabl es/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 cdculated and
b3-01 acceleration/deceleration is 0to3 2% No A A A 191H | 6-53
performed from the calcul ated
speed to the specified
frequency (motor directionis
SpdSrchat | 5sp 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 Setsthe speed search operation

search current as a percentage, taking
operating | the |nverter rated current as
current 100% 0to
| " 0/ -
b3-02 | current | ot usually necessary toset, | 200 | 120%° | No | A | No | A | 192H | 653

detection) | when restarting isnot possible
Spdsrch with the factory settings,
Current reduce the value.
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Name Change | Control Methods
Param- . q g
e Setting | Factory | during V/f Regis-
Number LCP Description Range | Setfing | Opera- | V/f | with (L)gg” ter |Fage
Display rorm PG p
Speed
search Sets the output frequency

decdlera- | deceleration time during speed
tiontime | searchin 1-second units. 01to
b3-03 | (current Set the time for deceleration 1'0 0 20s No A No | A 193H | 6-53
detection) | from the maximum output fre- ’

guency to the minimum out-

SpdSrch | put frequency.
Dec Time

Speed
searchwait | Sets the contactor operating

time (cur- | delay timewhen thereisacon-
rent detec- | tactor on the output side of the
b3-05 |tion or Inverter. When a speed search | 0.0to
speed cal- | is performed after recovering 20.0
culation) from amomentary power |oss,
the search operation is delayed

Search by the time set here.
Deay

02s No A A A 195H | 6-53

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

BTimer Function: b4

Parameters for timer functions are shown in the following table.

Name Change | Control Methods
Param- q 0
o= LCD Description fg;'gg ';thtl%g g:g?:_ I v?//l'ifh open | Register | Page
Display - PG Loop
Timer func- | Sets the timer function out-
tion ON- put ON-delay time (dead 0.0to
delay time | band) for the timer function | 300.0
b4-01 input, in 1-second units. (0.0to | 0.0s No A A A 1A3H | 6-116
Delay-ON | Enabled when atimer func- | 3000.0)
Timer tionisset in H1-0IO0 or H2- *
Ooao.
Timer func- | Sets the timer function out-
tion OFF- | put OFF-delay time (dead 0.0to
delay time | band) for the timer function | 300.0
b4-02 input, in 1-second units. (0.0to | 0.0s No A A A 1A4H | 6-116
Delay-OFF | Enabled when atimer func- | 3000.0)
Timer tionissetin H1-0O1 or H2- *
oo

* For (-E) models.



BPID Control: b5

Parameters for PID control are shown in the following table.

Parameter Tables

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Setting | Opera- | V/f | with (nggn Register | Page
Display - PG p
PID control | O:Disabled
mode selec- | 1:Enabled (Deviation is D-
tion controlled.)
2: Enabled (Feedback value
is D-controlled.)
3: PID control enabled
b5-01 (frequency reference + Oto4 0 No A A A 1A5H | 6-118
PID output, D control of
PID Mode deviation)
4: PID control enabled
(frequency reference +
PID output, D control of
feedback vaue).
Propor- Sets P-control proportional
tiona gain | gain as a percentage 0.00
b5-02 | (p) - ) to 1.00 Yes A A A 1A6H | 6-118
P-control is not performed
A 25.00
PID Gain | when the setting is 0.00.
Integral (I) | Setsl-control integral time
time in 1-second units. 0.0to
bS-03 : I-control isnot performed | 3600 | 10 | Yes | A A A ATH 16118
PID1Time | when the setting is 0.0.
Integral (1) | sets the I-control limit asa 0010
b5-04 | limit percentage of the maximum | " [100.0%| Yes | A | A | A 1A8H |6-118
PID | Limit |output frequency. '
Derivative | Sets D-control derivative
! (D) time time in 1-second units. 0.00to i
bS-05 ] D-control isnot performed 10.00 0.00s | Yes A A A 1A%H | 6118
PID D Time | hen the setting is 0.00.
PID limit Setsthe limit after PID-con- 0.0t0
b5-06 trol as a percentage of the ) 100.0%| Yes A A A 1AAH | 6-118
PID Limit i 100.0
maximum output frequency.
PID offsel | setsthe offset after PID-con- | -100.0
b5-07 | adjustment | 1] as a percentage of the to | 00% | Yes | A | A | A | 1ABH |6-118
PID Offset | Maximum output frequency. | +100.0
PIDprimary | sets the time constant for
delay time | |ow pass filter for PID-con- 0,000
b5-08 |CoNStant | tro| outputsin 1-second 1000 | 000s | Yes | A | A | A | IACH |6-118
PID Delay units.
Time Not usually necessary to set.
PID output | select forward/reverse for
(,jhar:;tens- PID output.
ticssdlec- | o: pID output is forward.
b5-09 |tion 1: PID output s reverse Oorl 0 No A A A 1ADH | 6-118
Output (highlights the output
Level Sel code)
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Name Change | Control Methods
Param- : 0
L Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display ; Loop
tion PG
PID output
b5-10 | 9&N Sets output gain. 02(5) E)O 1.0 No A A A 1AEH | 6-118
Output Gain
PID reverse | 0: 0 limit when PID output
output is negative.
b5y |SEction | 1:Reverseswhen PID Oorl| © No | A | A | A | 1AFH |6-118
output is negative.
Output Rev | g |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
b5-12 ma functioning contact Oto2 0 No A A A 1BOH | 6-118

not operating.

Fb los Det 2: Detection of loss of PID
Sl feedback.

Coasts to stop during
detection, and fault
contact operates.

PID feed-

back com-
mand loss | Sets the PID feedback loss

b5-13 | detection detection level as apercent Oto
level units, with the maximum 100
output frequency at 100%.

0% No A A A 1B1H | 6-118

Fb losDet
Lvl

PID feed-
back com-

mand |oss
b5-14 | detection Setsthe PID feedback loss | 0.0to

time detection level in seconds. 255

10s No A A A 1B2H | 6-118

Fb los Det
Time

PID sleep | Set the PID sleep function

function start level as afrequency.
operation
i level Always enabled for (-E) 0.0to !
b5-15 models. On other models, it | 400.0 0.0Hz | No A A A 1B3H | 6-118
PID Sleep isdisabled when the PID
Leve control is not selected
(b5-01=0).
PID sleep
Operation | set the delay time until the 0,010
b5-16 | delay time | pp geep function startsin g | 00 | No | A | A | A | 1B4H |6-119
PID Sleep | Seconds. '
Time




Parameter Tables

Name Change | Control Methods
Setting | Factory | during VI/f
Range | Setting | Opera- | V/f | with (nggn
tion PG P

Param- .
eter LCD Description

Number Display

Register | Page

Accel/decel
timefor PID
reference Set the accel/decel time for 0.0to

b5-17 PID reference in seconds. 255

0.0s No A A A 1B5H | 6-118

PID Acc/
Dec Time

PID set
point selec-
bs-18 |tion

PID Set-
point Sel

0: PID set point disabled

* * * _
1: PID set point enabled Oorl 0 No | A* | A* | A 1DCH |6-118

PID set

point . 0.0to
b5-19 PID set point 00% | No | A* | A* | A* | 1DDH |6-118

PID Set- 100.0
point

* The parameters b5-18 and b5-19 are enabled only with (-E) models.

mDwell Functions: b6

Parameters for dwell functions are shown in the following table.

Name Control Methods
Param Change Vit
eter P Setting | Factory | during

Num- I_-CD Description Range | Setting | Opera- | \//f | with Open
ber | Display tion PG Loop

Register | Page

Dwell
fre-
guency at

b6-01 | Start g'gotg 00Hz| No | A | A | A | 1B6H |62
Dwell '
Ref
@Start

Dwell
time at

start 0.0to
b6-02 Run command N OFF : 00s| No | A | A A 1B7H |6-22

10.0
D_Wd l Output frequency
Time@

Start \_’\
Dwell L—‘Tbe-m b6-037 TN\ Time

fre- b6-02 b6-04

quency & | The dwell function is used to output 0.0t
b6-03 | Stop frequency temporarily when drivinga | > © | 0.0Hz| No A A A 1B8H |6-22
Dwell motor with a heavy load. 400.0
Ref
@Stop

Dwell
time at

stop
b6-04 0.0to 0.0s No A A A 1B9H |6-22

Dwell 10.0
Time
@Stop
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WmEnergy Saving: b8

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

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ert;]a!;er LCIID Description Range | Setting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Energy-sav- | select whether to enable or
ingmode | djisable energy-saving con-
bs-01 | Selection trol. Oorl 0 No A A A 1CCH | 6-125
Energy 0: Disable
Save Sd 1: Enable
Energy-sav- ) )
ing gain Set the energy-saving gain 0,010 0.7
b8-02 with the open loop vector 10.0 . Yes No | No | A 1CDH | 6-125
Energy control method. :
Save Gain
Energy-sav-
ing filter o
timecon- | Set the energy-saving filter
b8-03 | gant time constant with the open Ofgé" 05951 Yes | No | No | A | 1CEH |6-125
loop vector control method. ’
Energy
Save FT
Energy-sav- | Set the maximum motor effi-
ing coeffi- | ciency value.
cient Set the motor rated capacity | 0.0to
b8-04 in E2-11, and adjust the 655.00 *4 No A A No 1CFH | 6-125
Energy value by 5% at atime until *3
Save COEF | output power reaches a mini-
mum value.
Power
detection
filter ime | set the time constant for out-|  0to
b8-05 | congtant put power detection. 2000 20 ms No A A No | 1DOH |6-125
kW Filter
Time
Search Set the limit value of the
operation voltage control range during
voltage lim- | search operation.
iter Perform search operation to
b8-06 opimizeperationsusing | 010 |0 | N | A | A | No | 1DIH | 6125
minute variationsin voltage 100
Search V using energy-saving control.
Limit Set to 0 to disable the search
operation. 100% isthe motor
base voltage.
* 1. The factory setting is 1.0 when using V/f control with PG,
* 2. Thefactory setting is 2.00 s when Inverter capacity is 55 kW and over.
* 3. The same capacity asthe Inverter will be set by initializing the parameters.

4. The factory settings depend on the Inverter capacity.




Parameter Tables

& Tuning Parameters: C

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

BmAcceleration/Deceleration: C1

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

Name Change | Control Methods
Param- : i
o Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display tion PG e
A_ccel_era—l Sets the acceleration time to
tion time . )
C1-01 - _accel erate from O to the max Yes 0 Q Q 200H 4 7
Accd Time | imum output frequency, in 1 6-19
1 second units.
I_Decel_era—l Sets the deceleration time to
tion time i- -
C1-02 - decelerate from the maxi Yes 0 0 0 201H 4 7
Decd Time | mum output frequency to O, 6-19
1 in 1-second units.

Accelera- | The acceleration time when
tiontime2 | the multi-function input
Accd Time | " accel/decel time 1” is set to
2 ON.

C1-03 Yes A A A 202H 6-19

Decelera | The deceleration time when
tiontime2 | the multi-function input

CcLo4 Decel Time | “accel/decel time 1” is set to Yes | AL A LA 208H ) 619
5 ON.
0.0to
100s
Accel era—3 The acceleration time when 6090'0
tion time N o i
C1-05 the multi-function input No | A | A | A | 204H | 619
Accd Time | “accel/decel time 2” is set to
3 ON.
I_Decel_era—3 The deceleration time when
tion time i ioni
C1-06 the multi-function input No | A | A | A | 205H | 619
Decd Time | accel/decel time 2" is set to
3 ON.
Accelera- | The acceleration time when
tiontime4 | the multi-function input
C1-07 “accel/decel time 1" and No A A A 206H 6-19
Accel Time | «accel/decel time 2" are set
4 to ON.
Decelera- | The deceleration time when
tiontime4 | the multi-function input
C1-08 - “accel/decel time 1" and No A A A 207H 6-19
Decel Time | « accel/decel time 2" are set
4 to ON.
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Name

Control Methods

“accel/decel time 2” take pri-
ority.

Change
Param- . q
. Sett Fact durin V/f .
s LCD Description Rzn'gg Siftﬁg Operf?— Vit | with | open | Register | Page
Displa ; Loop
play tion PG
Decelera- The deceleration time when
tion Stop the multi-function input
Time “Deceleration stop” issetto | 0.0to
C1-09 ON. 6000.0 | 10.0s No A A A 208H | 6-18
Fast Stop This function can be used a *
Time stopped method when afault
has been detected.
Accel/decel
time setting )
C1-10 | unit 0:0.01-second units oorl | 1 No | A | A | A | 209H | 619
1: 0.1-second units
Acc/Dec
Units
Accel/decel | Sets the frequency for auto-
time switch- | matic accel eration/decel era-
ing fre- tion switching.
quency Below set frequency: Accel/
decel time 4 001t
ci-1 Above set frequency: Accel/ : 0.0Hz No A A A 20AH | 6-19
. 400.0
decel time 1
Acc/Dec | The multi-function input
SWFreq | «accel/decel time 1" or

* The setting range for acceleration/decel eration times will depends on the setting for C1-10. When C1-10is set to O, the setting range for accel erati on/decel-
eration times becomes 0.00 to 600.00 seconds.




Parameter Tables

BS-curve Acceleration/Deceleration: C2

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

— Name %ha.nge Contro\l/;\f/lethods
eter ot Setting | Factory uring ;
Num- I_‘CD Description Range | Setting | Opera- | V/f | with | ©Pen Register | Page
ber Display - PG Loop
S-curve
character-
istic time
at acceler- 0.00
C2-01 | ation start to 0.20s No A A A 20BH |6-20
2.50
SCrv Acc
@ Start
S-curve
character-
istictime | All sections of the S-curve charac-
at acceler- | teristic time are set in seconds. 0.00
C2-02 | ationend | When the S-curve characteristic to | 020s| No Al A A 20CH |6-20
timeis set, the accel/decel timeswill | 2.50
SCrv Ace | increase by only half of the S-curve
@ End characteristic times at start and end.
S-curve Run commard—I OFF
character- | Output frequency ON
istic time @2n 9%
at deceler- G201 TN e 0.00
C2-03 | ation start L7 Ny Time to 0.20s No A A A 20DH |6-20
2.50
SCrv Dec
@ Start
S-curve
character-
istic time
at deceler- 0.00
C2-04 | ation end to 0.00s No A A A 20EH |6-20
2.50
SCrv Dec
@ End
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mMotor Slip Compensation: C3

Parameters for slip compensation are shown in the following table.

Name Change | Control Methods
IPEVET- _ Setting | Factory | during Vit .
ertﬁ;er Dli_scl;ll?ay Description g Opera— vif | with (nggg Register | Page
tion PG
Slip com- Used to improve speed accu-
pensation racy when operating with a
gain load.
Usually setting is not neces-
sary.
C3-01 Adjust this parameter at the 0.205to 0.0* Yes A No | A 20FH géi
Siip comp | following times. '
Gan » When actual speed islow,
increase the set value.
* When actual speedishigh,
decrease the set vaue.
Slip com- Slip compensation primary
pensation delay timeissetin ms.
primary Usually setting is not neces-
delay time | sary.
Adjust this parameter at the 0to 2000 4-18
C3-02 following times. 10000 ms No A No | A 210H 6-34
) * Reduce the setting when *
Slip Comp slip compensation respon-
Time siveissow.
* When speed is not stabi-
lized, increase the setting.
Slip com-
pensation | sets the slip compensation
Cc3-03 |limit limit as a percentage of ggg 2000 | No [ A | No| A | 211H | 6-34
Slip Comp motor 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 212H | 6-34
momentarily, it may be nec-
Slip Comp | €SSy to use abraking
Regen option (braking resistor,
Braking Resistor Unit or
Braking Unit.)
Output volt- .
age limit 0: Disabled.
operation 1 Epabl ed. (The motor fl u?<
C3-05 | selection will belowered automati- | 9 | o | No | No | No | A | 213H | 634
cally when the output
V/IF Slip voltage become satu-
Cmp Sel rated.)

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



EmTorque Compensation: C4

Parameters for are torque compensation shown in the following table.

Parameter Tables

Name Change | Control Methods
Param- . q
s S E durin VI/f :
eter LCD Description Ritggg Simg o er:_ i | with | Open Register | Page
Number Displ p Vv wit Loop
ISpiay tion PG
Sets torgque compensation
Torque gain as aratio.
compensa- | Usualy setting is not neces-
tion gain say. o
Adjust in the following cir-
cumstances:
¢ When the cableislong;
increase the set value.
* When the motor is smaller
than the Inverter capacity
(Max. applicable motor
capacity), increase the set
values. 0.00to 4-18
c4-01 * When the motor is oscil- 2.50 100 ves A A A 215H 6-37
lating, decrease the set
Torg 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 fromits
default (1.00) when using
the open loop vector control
method.
Torque The torque compensation
compensa- | delay timeissetinms.
tion pri- Usually setting is not neces-
mary delay | sary.
time con- Adjust in the following cir-
stant cumstances: 0Oto |200ms 4-18
c4-02 * When the motor is oscil- 10000 *1 No A A A 216H 6-37
lating, increase the set val-
Torq Comp | Ues. )
Time * When the responsiveness
of the motor islow,
decrease the set values.
Starting
torquevalue
(forward) | sets the value based on 0.0to
- . 0 *2 -
c4-03 F 100% motor’srated torque. | 200.0 0.0% No No | No | A 2LTH | &37
TorqCmp@
Start
Starting
torquevalue
(reverse) Sets the val ue based on -200.0
- . 0 *2 -
c4-04 R 100% motor’srated torque. | t0 0.0 0.0% No No | No | A 218H | 637
TorqCmp@
Start
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Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
ert;]a!;er DI__CIID Description Range | Seting | Opera- | V/f | with (nggg Register | Page
Isplay tion PG
Starting

torque time Sets the rise time constant
(ms) for the starting torque

ca05 [N | Vaue (2)58 10ms| No | No | No | A*2| 219H | 637

TorgCmp Thefilter isdisabled 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.)
* 2. The starting torque value can be set only for (-E) models.

mSpeed Control (ASR): C5

Parameters for speed control are shown in the following table.

— Name Change | Control Methods
eter S Setting | Factory | during Vit :
Num- LCIID Description Range | Seting | Opera- | V/f | with (nggn Register | Page
ber Display e PG p
ASR pro-
portional ) )
01| (P)ganl Sets the proportional gain of the 0.00to i
C5-01 e speed loop (ASR) 300.00 0.20 Yes | No| A No | 21BH
Gainl
ASR
integral . . 0.000
cs-02 | () time 1 Setsthelntegral time of thgspeed o 0.200 ves | No | A No | 21CH i
AR loop (ASR) in 1-second units. 10.000 S
Time 1l
ASR pro-
portional
(P)gain2
0.00to
C5-03 300.00 0.02 Yes | No| A No | 21DH -

Usually setting is not necessary.
ASRP  lgeto change the rotational speed

Gain 2 gain.
P,
- -~ P=C5-01
1=C5-02
ASR ___P=C503
integral =504
() time2 E1-04  Motor speed (Hz)
0.000
C5-04 to 0'250 Yes | No| A No | 21EH -
10.000
ASR
Time 2
lASR Sets the upper limit for the com-
imit ;
C5-05 pensation frequency for the speed | 0.0to 5.0% No No | A No 21FH i
ASR control loop (ASR) to apercentage | 20.0

Limit of the maximum output frequency.




Parameter Tables

mCarrier Frequency: C6

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

- Name Change Contro\l/?f/lethods
eter S Setting | Factory | during ;
NUM- |__CD Description Range | Setting | Opera- | \/f | with | OP°" Register | Page
ber Display - PG Loop
CTINT 0: CT (low carrier, constant
selection torque, 150% for 1 munite
max.) 47
C6-01 | Heavy/ 1: VT (high carrier, variable Qorl| 1 No | Q| Q1 Q) 28H |4,
Normal torque, 120% for 1 munite
Duty max.)
Carrier
frequency | sglect carrier wave fixed pattern. 5 48
C6-02 | Selection | select F to enable detailed settings | Oto F " No Q| Q Q 224H | 4-18
Carrier- | using parameters C6-03 to C6-05. 6-2
Freq Sel
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- Name %ha.nge Contro\l/?f/lethods
eter P Setting | Factory uring .
Num- I_‘CD Description Range | Setting | Opera- | V/f | with | ©Pe" Register | Page
ber Display - PG Loop
Carrier
frequency
upper
limit
20to | 15.0
C6-03 15.0 | kHz No A A A 225H | 6-2
*2*3 *1
Carrier-
Freq Max
Set the carrier frequency upper
limit and lower limit in kHz units.
The carrier frequency gainisset as
follows:
Carrier With th_e\{ector contro_l method, the
frequency upper limit of the carrier frequency
lower isfixed in C6-03.
limit
Carrier frequency 0.4to 15.0
C6-04 150 | kHz No A A No 226H | 6-2
C6-03 *Q*x3 *1
€6-04 —nu/’
. g Output frequency x (C6-05) x K
Carrier- 7 Output
Freq Min E1-04 frequency
(Max. output frequency)
K is a coefficient that depends on the
setting of C6-03.
C6-03>210.0kHz: K =3
10.0kHz > C6-03>5.0kHz: K =2
Carrier 5.0kHz>C6-03:K =1
frequency
propor-
tional gain
00 to
C6-05 99 00 No A A 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.

BPreset Reference: d1

Parameters for frequency references are shown in the following table.

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Seting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Frequency
reference 1
Sets the frequency reference 0.00 4-8
d1-01 in the units used in 01-03. Hz Yes | Q| Q| Q| 28O g,
Reference 1
Ir:er;.equ;ﬁzgyz The frequency reference
41-02 when myltl -step speed com- 0.00 Yes 0 0 0 281H 4-8
mand 1 is ON for a multi- Hz 6-10
Reference 2 | function input.
r;ﬁgﬁggys The frequency reference
when multi-step speed com- 0.00 4-8
d1-03 mand 2 is ON for a multi- Hz ves Q Q Q 282H 6-10
Reference 3 | function input.
rgfﬁgﬁggﬁ The frequency reference
41-04 when multi-step speed com- 0.00 Yes 0 0 0 283H 4-8
mands 1 and 2 are ON for Hz 6-10
Reference 4 | multi-function inputs.
Oto
Frequency 400.00
reference 5 | The frequency when multi- 0.00
d1-05 step speed command 3isON Hz Yes A A A 284H 6-10
Reference 5 for a multi-function input.
Ir:erfee?léﬁzzye The frequency reference
when multi-step speed com- 0.00
d1-06 mands 1 and 3 are ON for Hz Yes | AL A LA 285H ) 610
Reference 6 | multi-function inputs.
rgfﬁgﬁzzy7 The frequency reference
when multi-step speed com- 0.00
d1-07 mands 2 and 3 are ON for Hz Yes | AL A LA 286H ) 610
Reference 7 | multi-function inputs.
Ir:erfee?léﬁzzys The frequency reference
when multi-step speed com- 0.00
d1-08 mands 1, 2, and 3 are ON for Hz Yes A A A 287H 6-10
Reference 8 | multi-function inputs.
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Name Change | Control Methods
Param- . q
. Sett Fact durin V/f .
s LCD Description Rzn'gg Siftﬁg Operf?— Vit | with | open | Register | Page
Displa ; Loop
piay tion PG
Ir:erﬁequ;ﬁzgyg The frequency reference
when multi-step speed com- 0.00
d1-09 mand 4 is ON for a multi- Hz Yes AL A LA 288H i
Reference 9 | function input.
::erfequ;ﬁzgylo The frequency reference
41-10 when multi-step speed com- 0.00 Yes A A A 28BH i
Reference mands 1 and 4 are ON for Hz
multi-function inputs.
10
Ir:erfee?léﬁzgyll The frequency reference
d1-11 when multi-step speed com- 0.00 Yes A A A 28CH i
Reference mands 2 and 4 are ON for a Hz
multi-function inputs.
11
r;32ﬁ22y12 The frequency reference
41-12 when multi-step speed com- 0.00 Yes A A A 28DH i
Reference mands 1, 2, and 4 are ON for Hz
multi-function inputs.
12
::erfee?léﬁzgyls The frequency reference
41-13 when multi-step speed com- Oto 0.00 Yes A A A 28EH i
Reference mands 3 and 4 are ON for 400.00 Hz
multi-function inputs.
13
Ir:erfee?léﬁzzym The frequency reference
d1-14 when multi-step speed com- 0.00 Yes A A A 28FH i
Reference mands 1, 3, and 4 are ON for Hz
multi-function inputs.
14
::erfee?zﬁzzyﬁ The frequency reference
d1-15 when multi-step speed com- 0.00 Yes A A A 290H i
Reference mands 2, 3, and 4 are ON for Hz
multi-function inputs.
15
::erfeequéﬁzzyle The frequency reference
41-16 when multi-step speed com- 0.00 Yes A A A 291H i
Reference mands 1, 2, 3, and 4 are ON Hz
16 for multi-function inputs.
;]og The frequency reference
r;quency when the jog frequency ref- 6.00 4-8
d1-17 |"E1€rENCE | erence selection, FIOG com- " Yes | Q | Q | Q | 292H | 6-10
Jog mand, or RJOG command is 6-70
Reference | ON.

Note The unitis setin 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz).



BmReference Limits: d2

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

Parameter Tables

Name Change | Control Methods
PRI e i durin VI/f 3
eter LCD Description fgggg ';thﬁg o er:_ i | with | Open Register | Page
Number Displ p Vv wit Loop
ISpiay tion PG
Freguency
reference | Set the output frequency
01 | upper limit | upper limit asa percent, tek- | 0.0to 6-32
d2-01 ing the max. output fre- 110.0 100.0%)  No A A A 289H 6-65
Ref Upper | quency to be 100%.
Limit
Freguency
reference | Sets the output frequency
o | lower limit | lower limit asapercentage | 0.0to o 6-32
d2-02 of the maximum output fre- | 110.0 0.0% No A A A 28AH 6-65
Ref Lower | quency.
Limit
Master
speedl refer- | set the master speed refer-
encelower | encelower limit asapercent, | 0.0to " 6-32
d2-03 | limit taking the max. output fre- 1100 | 00% No A A A 2930 | g 65
Ref1 Lower | duency to be 100%.
Limit
mJump Frequencies: d3
Parameters for jJump frequencies are shown in the following table.
Name Change | Control Methods
PRI e i durin VI/f .
eter LCD Description fgggg ';thtl%g % er:_ i | with | Open Register | Page
Number Displ p Vv wit Loop
ISpiay tion PG
Jump fre-
quency 1
d3-01 00Hz | No A A A 294H | 6-29
Jump Freq 1 | Set the center values of the
jump frequenciesin Hz.
This function is disabled by
Jump fre- | setting thejump frequency to
quency 2 0 Hz. Always ensure that the
following applies: 0.0to
d3-02 43-01 > d3-02 > d3-03 400.0 00Hz | No A A A 295H | 6-29
Jump Freq 2 Operation in the jJump fre-
guency rangeis prohibited
but during acceleration and
Jump fre- deceleration, speed changes
quency 3 smoothly without jump.
d3-03 00Hz | No A A A 296H | 6-29
Jump Freq 3
Jump fre-
quency Sets the jump frequency
a4 |width bandwidth in Hz. 0.0to .
d3-04 The jump frequency will be | 20.0 10Hz [ No A A A 297H | 6-29
Jump Band- | the jump frequency + d3-04.
width

5-29



.—-

mReference Frequency Hold: d4

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

Name Change | Control Methods
IPEVET- _ Setting | Factory | during Vit .
ertr?t;er Dli_scl;ll?ay Description g Opera- | VIt | with (nggg Register | Page
tion PG
Sets whether or not frequen-
cies on hold will be
Frequency recorded.
reference 0: Disabled (when operation
hom func- is stopped or the power is
tion selec- turned on again starts at
tion 0)
1: Enabled (when operation
d4-01 isstopped or thepoweris | Oor 1 0 No A A A 298H | 6-64
turned on again starts at
the previous hold
frequency.)
MOPRef | Thisfunction 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
+ - Speed to or subtracted from the
. anal og frequency reference
limits as a percent, taking the max-
imum output frequency to be 0to
d4-02 100%. 100 10% No A A A 299H | 6-68
Enabled when the increase
Trim Con- | (+) speed command or
trol Lvl decrease (-) speed command
isset for amulti-function
input.
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mField Weakening: d6

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

Name Change | Control Methods
Param- L i durin VI/f ;
(T DI__CD Description fgggg ';thﬁg Operf?— it || ot (Ljpen Register | Page
isplay - PG 00p
Set the Inverter output volt-
Field weak- | age when the field weaken-
ening level | jng command isinput.
Itis enabled when the field 0to
d6-01 weakening command is set 100 80% No A A No | 2AO0H -
. for amulti-function input.
Fidd-Weak | oot the |evel asa percentage
Lvi taking the voltage set in the
V/f pattern as 100%.
Fied Set thelower limit in hertz of
frequency | the frequency range where
field control isvalid.
The field weakening com- 0.0t0
d6-02 _ mand isvalid only at fre- 4'00 0 0.0Hz No A A No | 2A1H -
Field-Weak | quencies above this setting )
Freq and only when the speed is
in agreement with the cur-
rent speed reference.
€ Motor Constant Parameters: E 5

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.

- Name %ha.nge Contro\l/?f/lethods
eter P Setting | Factory uring ;
NUM- |__CD Description Range | Setting | Opera- | \/f | with | OP°" Register | Page
ber Display - PG Loop
Input h |
Set the Inverter input voltagein 1
- ing .
EL-01 This setting is used as areference 2*515 1 Noo | Q| Q| Q| 300H |
Input value in protection functions.
Voltage
Vifpa- | otoE: Select from the 15 preset
tern selec- patterns.
E1-03 |tion F: Custom user-set patterns | Oto F F No Q| Q | No| 302H |e6120
V/E (Applicable for settings
Selection E1-04 to E1-10.)
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param. L_Name Change | Control Methods
oer LCD Description fg;'gg ';Zcéﬁg g:g?g_ - V?//I{[L open | Register | Page
ber Display - PG Loop
Max. 60.0
output Hz
frequency 400to | *2
E1-04 400.0 | (50.0 No Q Q Q 303H | 6129
Max *5 Hz)
Freguency "6
Max.
V0|tage (E‘I‘?_A;Liput voltage (V) 0010 200.0
E1-05 (e 2550 | V No | Q| Q| Q | 304H |6129
Max 1 *1%2
Voltage @10
Base @l T L - 60.0
frequency ) Hz
0.0to *2
E1-06 No Q Q Q 305H | 6-129
Base To set V/f characteristicsin a 4000 | (50.0
Frequency | straight line, set the same values 'j?
for E1-07 and E1-09. In this case,
Mid. the setting for E1-08 will be disre-
output garded.
frequency | Always ensure that the four fre-
E1-07 Mid quencies are set in the following %)otg 3.(32Hz No | A | A | A | 306H | 6129
FI manner:
Areq”ency E1-04 (FMAX) > E1-06 (FA) >
E1-07 (FB) > E1-09 (FMIN)
Mid.
output
frequency 0.0to | 150V 4-19
E1-08 | voltage o5 *1 | *1%2 No A A A 307H 6129
Mid
Voltage A
Min.
output v?kgtput voltage (V)
E1-09 | frequency | (45 / ootz N0 | @ | @ | @ | 308H |6
Min w
Frequenc i
ey | |
Min. o e e oo
output Frequency (Hz)
frequency
voltage To set V/f characteristicsin a
straight line, set the same values
for E1-07 and E1-09. Inthiscase, | 0.0to 90V 4-18
E1-10 the setting for E1-08 will be disre- | 2550 *'1*2 No A A A 309H | 4-19
garded. *1 6-129
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)
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- Name %ha.nge Contro\l/?f/lethods
eter P Setting | Factory uring .
Num- I__CD Description Range | Setting | Opera- | V/f | with (Ljpen Register | Page
ber Display - PG oop
Mid.
output
frequency
) 2 0.0to | 0.0Hz 6129
E1-11 - 400.0 3 No A A A 30AH
Mid
Frequency
B
Mid. Set only to fine-adjust V/f for the
;)utput output range. Normally, this setting | .
requency |; i -
E1-12 |yoltage | o0 eHTed 2650 | %0V | No | A | A | A | 30BH |e120
*1
Mid
Voltage B
Base
vol tage 0.0to 0.0V
E1-13 255.0 . No A A Q 30CH | 6-129
Base %1 4
Voltage
* 1. Theseare valuesfor a200-V class Inverter. Valuesfor a400-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. E1-11 and E1-12 are disregarded when set to 0.0.
* 4. E1-13isset to the same value as E1-05 by autotuning.
* 5. When C6-01 is set to O, the upper limit of the setting range is 150.0 Hz.
* 6. For (-E) models. Factory setting for base frequency is50 Hz.

EMotor Setup: E2 I
Parameters for motor 1 are shown in the following table.
Name Change | Control Methods
Param- L i durin V/f .
eter LCD Description fgggg ';thtl%g % er:_ i | with | Open Register | Page
Number | pigp p V. wit Loa
Isplay tion PG
Motor rated | Sets the motor rated current
current in 1A units.
These set valueswill become 03210
the reference values for ) 1.90A 6-47
E2-01 M otor motor protection and torque 6;‘210 *1 No Q Q Q 30EH 6-127
Rated FLA | limits.
This parameter is automati-
cally set during autotuning.
Motor rated | Sets the motor rated slip in
dip Hz units.
These set valueswill become 0.0010 2.90
E2-02 the reference values for slip 2'0 00 Hz No A A A 30FH | 6-127
Motor . compensation. ’ *1
Rated Slip This parameter is automati-
cally set during autotuning.
Motor no- | Sets the motor no-load cur- 0.00to
load current | rent in 1 A units. ; 120A
E2-03 NoToad | This parameter is automati- 1;29 *1 No | A | A | A | 310H 6127
Current cally set during autotuning.
Number of | Sets the number of motor
E2-04 | MOMOr POIEs | poles. 21048 | 4 pol N N No | 31H |6-127
" 'Number of | This parameter is automati- ° poles ° o1 Q ° i
Poles cally set during autotuning.
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Name Change | Control Methods
Param- . q
. Sett Fact durin V/f .
eter LCD Description Rzn'gg Siftﬁg o er:_ Vit | with | open | Register | Page
Number Displ p wit Loop
ISpiay tion PG
Motor line- Sets th h
to-line resis- sthe motor p _ase-to-_ 0000 | 9.842
E2-05 | tance phaseresistance in 2 units. | " | 0" 1 N | A | A | A | 312H |6127
T ReS This parameter is automati- 65.000 | 1
ermResis cally set during autotuning. ’
tance
Motor leak | Sets the voltage drop due to
inductance | motor leakage inductance as
£2-06 a percentage of the motor 0.0to | 18.2% No No | No | A 3134 | 6127
Leak Induc- | rated voltage. 40.0 *1
tance This parameter is automeati-
cally set during autotuning.
Motor iron | Sets the motor iron satura-
saturation | tion coefficient at 50% of 00010
E2-07 | coefficient 1 | magnetic flux. os0 | 050 No No | No | A 314H | 6-127
Saturation | This parameter isautomati- ’
Compl cally set during autotuning.
Motor iron | Sets the motor iron satura-
saturation | tion coefficient at 75% of 00010
E2-08 | coefficient 2 | magnetic flux. 0 5 0.75 No No | No | A 315H | 6-127
Saturation | This parameter isautomati- ’
Comp2 cally set during autotuning.
Motor iron
lossfor
torque com- | Sets motor iron lossin W Oto 14w
E2-10 pensation | units. 65535 . No A A No | 317H |6-127
Tcomp Iron
Loss
Motor rated | Set the rated output of the
output motor in units of 0.01 kW. 0.00to | 0.40
Bl itrRated | This parameter isautomati- | 650.00 | *1 No Q| Q| Q| 318 i
Power cally set during autotuning.

* 1. The factory setting depends upon the Inverter capacity. The va ue for a200-V class Inverter of 0.4 KW is given.
* 2. The setting rangeis 10% to 200% of the Inverter's rated output current. The value for a200-V class Inverter of 0.4 KW isgiven.
* 3. The factory setting depends upon the Inverter capacity. The va ue for a200-V class Inverter of 0.4 KW is given.
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B Motor 2 V/f Pattern: E3

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

Name Change | Control Methods

Setting | Factory | during Vit
Range | Setting | Opera- | V/f | with

tion PG

Param-

eter qan
Num- LCD Description

ber Display

open | Register | Page
Loop

Motor 2

control
method 0: V/f control

E3-01 | sglection | 1:V/f control with PG Oto2 0 No A A A 319H -
2: Open-loop vector control

Control
Method

Motor 2
max. out- 60.0

put fre- 400to | Hz

E3-02 | quency 4000 | 500 | No | A | A | A | 31AH | -
(FMAX) 3 | Hy)

*4

Max Fre-
quency

Motor 2
max. volt-
age 0.0to | 200.0

E3-03 | (VMAX) 255.0 \/2 No | A| A | A | 31BH | -
*1

Max Volt-

e
o Output voltage (V)

VMAX
Motor 2 i

max. volt- 60.0

E3-04 | Quency v ggotg 0| No | A| A | A | 31CH | -
(FA) Ll e

N |
E3-08 7 *4

Base Fre- :
FMIN FB FA

FMAX
quency E3-07 E3-05 E3-04 E3-02
Frequency (Hz)

Motor 2

mid. out-
put fre- To set V/f characteristicsin a

E3-05 | quency 1 straight line, set the same values 0.0to | 3.0Hz
(FB) for E3-05 and E3-07. 400.0 *2
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
mid. out- | manner.

put fre- E3-02 (FMAX) > E3-04 (FA) >
quency E3-05 (FB) > E3-07 (FMIN) 00to0 | 150V
E3-06 | voltage 1 2550 | +p No | A| A | A | 31EH | -

(49 't

Mid Volt-
age
Motor 2

min. out-

put fre-
quency 0.0to | 1.5Hz

(FMIN) 400.0 *2

Min Fre-
quency

No A A A 31DH -

Mid Fre-
quency

E3-07 No A A A 31FH -

age fre- He I
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param. L_Name Change | Control Methods
oer LCD Description fgggg ';aeﬂ;g g:g?g_ vif V?//I{[L open | Register | Page
ber Display - PG Loop
Output voltage (V)
Motor 2 s
min. out-
put fre-
quency £306
voltage
(VMIN) £h0s | ‘
FMIN FB FA
E3-07 E3-05 E3-04 E3-02
Frequency (Hz) 0.0to 90V
E3-08 255.0 . No A A A 320H -
To set V/f characteristicsin a !
straight line, set the same values
for E3-05 and E3-07.
Min Volt- In_ this case the setting for E3-06
o will be disregarded.
o Always ensure that the four fre-
guencies are set in the following
manner:
E3-02 (FMAX) > E3-04 (FA) >
E3-05 (FB) > E3-07 (FMIN)

1. Theseare valuesfor a200-V class Inverter. Valuesfor a400-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 O, the upper limit of the setting range is 150.0 Hz.

4. For (-E) models. Factory setting for base frequency is50 Hz.

* % k¥
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EmMotor 2 Setup: E4

Parameters for motor 2 are shown in the following table.

Name Change | Control Methods
Param- : P
s S F durin VI/f :
eter LCD Description Ritggg Simg o er:_ Vit | with | open Register | Page
Number Displ p wit Loop
ISpiay tion PG
Motor 2 Sets the motor rated current
rated cur- in 1A units.
rent Theseset valueswill become 0.32
the reference values for ) 190A
E4-01 motor protection, torque lim- t0*62'40 *1 No Al A A | 3K 64
Motor its and torque control.
Rated FLA | This parameter is automati-
cally set during autotuning.
Motor 2 Sets the motor rated slip in
rated dip Hz units.
Theseset valueswill become 0.0010 2.90
E4-02 the reference values for slip 2'0 00 Hz No A A A 322H -
Motor | compensation. ' *1
Rated Slip | This parameter is automati-
cally set during autotuning.
Il\/lz(;(;or 210- | Sets the motor no-load cur- 0.0010
oad current ; ; .
E4-03 rentin LA units | 189 [YO0A) No | A | A | A | 38H | -
No-L oad This parameter is automati- 3 1
Current cally set during autotuning.
Motor 2
number of | sets the number of motor
poles (num- poles.
E4-04 | per of poles) [ This parameter i automati- 2t048 | 4poles| No No A No 324H - -
Number of | caly set during autotuning.
Poles
Motor 2
line-to-line | Setsthe motor pr_]aseto-_ 0.000 | 9842
E4.05 | resistance phase resistance in Q units. o o No A A A 395H i
— This parameter is automati- 65.000 ")
Term Resis- | cally set during autotuning. :
tance
Motor 2 Sets the voltage drop due to
leak induc- | motor leakage inductance as
0,
£4-06 tance a percentage of the motor 0.0to | 18.2% No No | No | A 306H )
rated voltage. 40.0 *1
Leak Induc- | This parameter is automati-
tance cally set during autotuning.
Motor 2
rated capac- | Set the_ rate(_JI output of the
o7 |ity motor in unitsof 0.01kW. | 0.40to | 0.40 i
E4-07 This parameter is automati- | 650.00 *1 No A A A 327H
Mtr Rated | cally set during autotuning.
Power

* 1. The factory setting depends upon the Inverter capacity. The value for a200-V class Inverter of 0.4 KW isgiven.
* 2. The setting range is 10% to 200% of the Inverter's rated output current. The values for a200-V class Inverter of 0.4 KW is given.

* 3. If amulti-function input is set for motor 2 (H1-LIL] = 16), the factory setting will depend upon the Inverter capacity. The value for a200-V class
Inverter of 0.4 kW is given.
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@ Option Parameters: F

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

BPG Option Setup: F1
Parameters for the PG Speed Control Card are shown in the following table.

Name Change | Control Methods
PRI e i durin VI/f .
s DI__CD Description fg;'gg ';thtl%g Operf?— |t (Ljpen Register | Page
isplay - PG oop
PG constant | Setsthe number of PG (pulse
generator or encoder) pulses.| 0to 600
F1-01 | G puises | Sets the number of pulses 60000 | (1024)" No No | Q | No ) 380H 6-143
Rev per motor revolution.
Operation | Setsthe 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 | 381H |6-143
stop using the
deceleration timein C1-
PG Fdbk 09.)
Loss Sel 3: Continue operation (To
protect the motor or
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
F1-03 2: Fast stop (Emergency Oto3 1 No No A No 382H | 6-143
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.)

* Factory setting for (-E) modelsis 1024.
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Name Change | Control Methods
Param- A Setting | Factory | during VIf 3
ertr?t;er Dli_sc';iy Description Range | Sefting Opera- | VIt | with (nggg Register | Page
tion PG
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.)
F1-04 1: Coast to stop Oto3 3 No No A No 383H | 6-143
PG Devia | 2 Fast st(?p (Emergency
tion Sel stop using the
deceleration time in C1-
09.)
3: Continue operation (DEV
isdisplayed and
operation continued.)
PG rotation | 0:Phase A leads with
forward run command.
(Phase B leads with
F1-05 | ps Rotae | 1. Leh"aesr:%rf:ag‘s’r\?vz?snd') Oorl| O | No |No| A [ No| 384H |6-143
tion Sel forward run command.
(Phase A leads with
reverse run command.)
PG division | Setsthedivisionratio for the
rate (PG PG Speed Control Card
pulse moni- | pulse output.
tor) Divison ratio = (1+ n) /m
(n=00or 1m=1to 32)
F1-06 Fl-06=0 0OU Lto 1 No | No| A | No | 38H |6-144
n m 132
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 Setsintegral control during
valueduring | acceleration/decel eration to
accel/decel | either enabled or disabled.
enable/diss | 0:Disabled (Theintegral
able function isn't used while
F1-07 accelerating or Oorl 0 No No A No 386H | 6-144
decelerating; itisused at
PG Ramp congtant speeds.)
Pl/I Sel 1: Enabled (Theintegral
function isused at all
times.)
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Name Change | Control Methods
Param- : 0
s LCD Description fg:gg ';Zf;%g’ g:g?:_ i v?//l'ifh open | Register | Page
Display - PG Loop
Overspeed
detection | sets the overspeed detection ot
F1-08 | level method. 128 115% No No | A No | 387H |6-144
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 |delaytime | time set in F1-09 are 00%0 1 10s | No | No| A | No| 388H |[6-144
PG Over- detected as overspeed faults. 20
spd Time
Excessive
speed devia-
tion detec-
tion level Sets the speed deviation
F1-10 detection method. 0to50 | 10% No No | A No | 389H |6-144
) Any speed deviation above
PG Deviate | the F1-10 set level (set asa
Level percentage of the maximum
output frequency) that con-
- tinues for the time set in F1-
Excasswe_ 11 is detected as a speed
speed deviar | e izfion.
tiondetec- | geni deviation is the differ-
Eon delay ence between actual motor
Fl1 | speed and the reference com- 01'8 g’ 05s No | No| A | No | 38AH |6-144
mand speed. :
PG Deviate
Time
Number of
PG gear
teeth 1
F1-12 Sets the number of teeth on 0 No No | A No | 38BH |6-144
the gearsif there are gears
PG# Gear between the PG and the
Teathl motor.
Input pulses from PG X 60 F1-13 Oto
x——= | 1000
Number of F1-01 F1-12
PG gear A gear ratio of 1 will be used
teeth 2 if either of these parameters
F1-13 issetto . 0 No | No| A | No | 38CH |6-144
PG# Gear
Teeth2
PG open-
Gircuit Used to set the PG discon-
detection nection detection time. PGO 0010
F1-14 | time will be detected if the detec- 1'00 20s No No | A No | 38DH |6-144
tion time continues beyond ’
PGO Detect | the set time.
Time
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mAnalog Monitor Cards: F4

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

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ertr?t;er |__CD Description Range | Setting | Opera- | V/f | with | OPe" Register | Page
Display - PG Loop
Channel 1
monitor
selection
F4-01 1to40 2 No AV AT A 391H 6-73
AO Chl
Select
Effective when the Analog
Monitor Card is used.
C;_]z:]nnel ! Monitor selection:
9 Set the number of the moni-
tor item to be output. (U1- 0.00to0
F4-02 nm) 2 50 1.00 Yes AVl AT A 392H 6-73
Gain: '
AO Chl Set the multiple of 10 V for
Gain outputting monitor items.
4,10to 14, 28, 34, 39, 40
cannot be set. 17, 23, 25, 29,
30, 31, 35 are not used.
Channel 2 Whe_n the AO-_12 Analog
monitor Monitor Card is used, out- I
selection putsof + 10 V are possible.

To output = 10 V, set F4-07

F4-03 or F4-08 to 1. When the AO- | 1040 3 No AV LAY | AT 393H 6-73
08 Analog Monitor Card is

used, only outputs of 0 to

ge(ljegthz +10V arepossible.
A meter calibration function
isavailable.
Channel 2
gain
F4-04 ofgéo 0.50 Yes A A" | AT 394H 6-73
AO Ch2
Gain
Channel 1
Output MON- | Sets the channel 1 item bias 100to
F4-05 | itor bias to 100%/10 V when the Ana | = 0.0 Yes | A" | A" | A" | 395H | 673

AO Chl log Monitor Card is used.

Bias
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Name Change | Control Methods

Setting | Factory | during VI/f
Range | Setting | Opera- | V/f | with (nggn
tion PG P

Param- .
eter LCD Description

Number Display

Register | Page

Channel 2

OUtPUt MON- | Sets the channel 2 item bias 100to
F4-06 | itor bias t0 100%/10 V when the Ana- 1(') 0 0.0 Yes | A" | AY | A" 396H | 6-73
AO Ch2 log Monitor Card is used. ’

Bias

Analog out-
put signal

level for 0:0t0 10V . . .
F407 | channel 1 | 1 1010410V Oorl| O No | A" | A" | A 397H -

AO Opt
Level Chl

Analog out-
put signal
level for 0:0to 10V A

F4-08 |chamel 2 | 1. 1010410V Oorl| O No | A" | A" | A" | 398H | 6-73

AO Opt
Level Ch2

* Anaog Monitor Cards are not available for (-E) models. Usethe AM or FM terminal as a substitute.
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mNot Used: F5
Parameters for the Digital Output Card are shown in the following table.

Name Change | Control Methods

Setting | Factory | during VI/f
Range Setting | Opera- | V/f | with

tion PG

Param- .
eter LCD Description

open | Register | Page
Number Display

Loop

Not used
F5-01 |po chl - 0 No A A A 399H -
Select

Not used
F5-02 | po ch2 - 1 No A A A 39AH -
Select

Not used
F5-03 | po ch3 - 2 No A A A 39BH -
Select

Not used
F5-04 | po cha - 4 No A A A 39CH -
Select

Not used
F5-05 | po chs Do not set. - 6 No A A A 39DH -
Select

Not used
F5-06 | po che - 37 No A A A 39EH -
Select

F5-07 | po ch7 - OF No A A A 39FH -
Select

Not used
F5-08 | po chs - OF No A A A 3A0H -
Select

Not used
F5-09 | po-os - 0 No A A A 3A1H -
Selection
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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- . q
A=A Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Setting | Opera- | V/f | with (nggn Register | Page
Display - PG p
DeviceNet | O: Deceleratesto astop
fault opera- using C1-02 deceleration
tion selec- time/fault detection
tion 1: Coast to a stop/fault
detection
F6-01 2: Deceleratesto stop using Oto3 1 No A A A 3A2H -
Comm Bus C1-09 dece_leration time/
Flt Sel fault _detectlon _
3: Continues operating/
alarm detection”®
Communi-
cations
externdl 0: Fault detection during
fault input power ON
F6-02 | detection 1: Fault detected during Oorl 0 No | A | A | A | 3A3H -
method running only (when RUN
selection commands are input)
EFO Detec-
tion
Communi- | O: Deceleratesto a stop
cations using C1-02 deceleration
external time/fault detection
fault input 1: Coast to a stop/fault
operation detection
F6-03 | oy ection 2: Deceleratesto astop Oto3 1 No A A A 3A4H -
using C1-09 deceleration
EFO Fault tlme/fajlt detectlpn
Action 3: Continues oper?tl ng/
alarm detection”!
Not used
F6-04 | Trace Sam- | DO not set. - 0 No A A A 3A5H -
ple Tim
Display unit
selectionfor
current 0: Amperes . * *
F6-05 | monitor L 10008160 oorl| 0 No | A*2| A™2| A"2| 3A6H | -
Current
Unit Sel
Note For details on Communications Option Cards, refer to the manual for each Option Card (DeviceNet Communications Card/3G3FV-PDRT1-SIN (Cat.
No. I525-E1)).

* 1. If F6-01 or F6-03 is set to 3, the Inverter will continue operating. Be sure to install alimit switch or an emergency stop switch as a safety precaution.
* 2. For (-E) models.
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€ Terminal Function Parameters: H
The following settings are made with the termina function parameters (H parameters): Settings for externa

terminal functions.

mMulti-function Digital Inputs: H1

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

Name Change | Control Methods
Setting | Factory | during VI/f
Range | Setting | Opera- | V/f | with (nggn
tion PG P

Param- .
eter LCD Description

Number Display

Register | Page

Terminal S3
function
H1-01 | Selection Multi-function contact input

1 0to 68 24 No A A A 400H -

Terminal S3
Sel

Terminal $4

function ) ) )
H1-0p | Selection Multi-function contact input

2

0to 68 14 No A A A 401H -

Terminal $4
Sel

Terminal S5

function
H1-03 | Selection Multi-function contact input

3

0to68| 3(0)" | No | A | A | A | 402H | -

Sel

Terminal S6

function

H1-04 | Selection Zﬂultl-fundlon contact input 01068 | 4(3) No A A A 403H )

Terminal S6
Sel

Terminal S7

function ) ) )
H1-05 | Selection Multi-function contact input

5

0to68| 6(4)° | No | A | A | A | 404H | -

Terminal S7
Sel

* Thevaluesin parentheses indicate initial valueswhen initialized in 3-wire sequence.

Multi-function Digital Input Functions

Set- ControI\/I\//fleth(()):esn
\;;Tge Function Vi | with b%%p Page
PG | tor
0 3-wire sequence (Forward/Reverse Direction) Yes | Yes | Yes | 6-13
1 Local/Remote selection (ON: Operator, OFF: Parameter setting) Yes | Yes | Yes | 6-62
2 Option/Inverter selection (ON: Option Card) Yes | Yes | Yes | 6-70
3 \l\/ﬂvl;gln-ﬁ%posg ?gdserte :sr (e)n frisl function works as the master/auxiliary speed switch. Yes | Yes | Yes | 6-10
4 Multi-step speed reference 2 Yes | Yes | Yes | 6-10
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Control Methods
Set-
. . V/f | Open
ting Function vii | with | Loop Page
Value Vec-
PG | tor
5 Multi-step speed reference 3 Yes | Yes | Yes | 6-10
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | 6-10
7 Accel/decel time 1 Yes | Yes | Yes | 6-20
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | 6-63
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | 6-63
A Acceleration/deceleration ramp hold (ON: Acceleration/decel eration stopped, fre- ves | ves | ves | 664
guency on hold)
OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes -
Multi-function anal og input selection (ON: Enable) Yes | Yes | Yes -
D RI(())I )V/f control with PG (ON: Speed feedback control disabled,) (normal V/f con- No | ves | No i
E Speed control integral reset (ON: Integral control disabled) No | Yes | No -
Not used (Set when aterminal is not used) - - - -
10 | Up command (Always set with the down command) Yes | Yes | Yes | 6-65
11 | Down command (Always set with the up command) Yes | Yes | Yes | 6-65
12 | FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | 6-70
13 | RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | 6-70
14 | Fault reset (Reset when turned ON) Yes | Yes | Yes | 7-2
Deceleration stop. (Normally open condition: Deceleration to stop in deceleration
15 |time set in C1-09 when ON.) Yes | Yes | Yes | 6-18
16 | Motor switch command (Motor 2 selection) Yes | Yes | Yes -
Deceleration stop (Normally closed condition: Deceleration to stop in deceleration i
17 | time set in C1-09 when OFF) Yes | Yes | Yes | 6-18
18 Timer function input (Functions are set in b4-01 and b4-02 and the timer function ves | Yes | Yes 6-
outputs are set in H1-OO and H2-0O0.) 116
19 | PID control disable (ON: PID control disabled) Yes | Yes | Yes 1620
1A | Accel/Decel time2 Yes | Yes | Yes | 6-20
Parameters write enable (ON: All parameters can be written-in. OFF: All parame-
1B . ) Yes | Yes | Yes | 6141
ters other than frequency monitor are write protected.)
1c Trim control increase (ON: d4-02 frequency is added to analog frequency refer- ves | Yes | Yes | 6-68
ence.)
1D Trim control decrease (ON: d4-02 frequency is subtracted from analog frequency ves | Yes | Yes | 6-68
reference.)
1E | Analog frequency reference sample/hold Yes | Yes | Yes | 6-69
20to | External fault (Desired settings possible)
2F | Input mode: NO contact/NC contact, Detection mode: Normal/during operation Yes | Yes | Yes | 6-71
30 _PI D control integral reset (reset when reset command isinput or when stopped dur- ves | Yes | Yes 6-
ing PID control) 120
31 | PID control integral hold (ON: Hold) Yes | Yes | Yes 1620
32 | Multi-step speed command 4 Yes | Yes | Yes -
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Control Methods
Set-

\;;r;ge Function Vit V?//I'i fh ?/(E(E; Page
PG | tor

34 | PID soft starter Yes | Yes | Yes 12'0

35 | PID input characteristics switch Yes | Yes | Yes 1620

60 | DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | 6-17

61 | External search command 1 (ON: Speed search from maximum output frequency) | Yes | No | Yes | 6-54

62 | External search command 2 (ON: Speed search from set frequency) Yes | No | Yes | 6-4

63 | Field weakening command (ON: Field weakening control set for d6-01 and d6-02) | Yes | Yes | No -

64 | External speed search command 3 Yes | Yes | Yes -
65 | KEB (deceleration at momentary power loss) command (NC contact) Yes | Yes | Yes -
66 | KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes -
67 | Communications test mode Yes | Yes | Yes | 6-90
68 | High-dip braking (HSB) Yes | Yes | No -
69" |JOG 2 (for (-E) models) Yes | Yes | Yes | -
6A" | Drive Enable (for (-E) models) Yes | Yes | Yes -

* The setting values 69 and 6A can be set for (-E) models.

m Multi-function Digital Outputs: H2

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

Name Change | €ontrol Methods

Setting | Factory | during V/f
Range | Setting | Opera- | V/f | with (nggn
tion PG P

Parameter Num-
LCD

ber Description

Register | Page
Display

Terminal
M1-M2
Select Multi-function

H2-01 output

0to 37 0 No A A A 40BH -

Term M 1-
M2 Sel

Terminal P1
function
3G3RV | select (open
(Asia) | collector)

Term P1 Sel
Terminal Multi-function
M3-M4 output 1

3G3RV ;‘;”:20”
(-E) (con-

tact)

H2-02 0to 37 1 No A A A 40CH -

(Europe)

Term M 3-
M4 Sel
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Name Change | Control Methods
Parameter Num- - Setting | Factory | during VIf 3

T I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display - PG Loop
Terminal P2
function

3G3_RV select (con-

(Asd) | tact)
Term P2 Sel

Terminal Multi-function
M5-M6 output 2

3G3RV fsléncttion
(-E) ect (con-

(Europe) teCt)

Term M5-
M6 Sel

H2-03 0to 37 2 No A A A 40DH -

Multi-function Digital Output Functions

Control Methods
Set- VT ] Open
ting Function Vit |t | oop | Page
Value Vec-
PG | tor
0 During run (ON: run command is ON or voltage is being output) Yes | Yes | Yes -
1 Zero-speed Yes | Yes | Yes -
2 Frequency agree 1 (L4-02 used.) Yes | Yes | Yes -
3 _Deﬂred frequency agree 1 (ON: Output frequency = +L.4-01, L4-02 used and dur- ves | Yes | Yes i
ing frequency agree)
4 Frequency (FOUT) detection 1 (ON: +L4-01 > output frequency > -L4-01, L4-02 ves | Yes | Yes i
used)
Frequency (FOUT) detection 2 (ON: Output frequency > +L4-01 or output fre- i
> | quency < -L4-01, L4-02 used) Yes | Yes | Yes
Inverter operation ready
6 READY: After initialization, no faults Yes | Yes | Yes
7 During DC bus undervoltage (UV) detection Yes | Yes | Yes -
8 During baseblock (ON: during baseblock) Yes | Yes | Yes -
9 Frequency reference selection (ON: Frequency reference from Operator) Yes | Yes | Yes -
A Run command sel ection status (ON: Run command from Operator) Yes | Yes | Yes -
B Overt(_)rque/undertorque detection 1 NO (NO contact: Overtorque/undertorque ves | Yes | Yes | 6-44
detection at ON)
C Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes | 6-58
Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | 6-60
Fault (ON: Digital Operator communications error or fault other than CPF00 and
E Yes | Yes | Yes -
CPFO01 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 -
11 | Fault reset command active Yes | Yes | Yes -
12 | Timer function output Yes | Yes | Yes 161'6
13 | Freguency agree 2 (L4-04 used) Yes | Yes | Yes -

5-48



Parameter Tables

Control Methods
Set-

\;;r;ge Function Vit V?//I'i fh %E}n Page
PG | tor
14 IDnZS; ::3 J;ﬁ;e;gcryeea)gree 2 (ON: Output frequency = L4-03, L4-04 used, and dur- ves | Yes | Yes i
15 | Freguency detection 3 (ON: Output frequency <L 4-03, L4-04 used) Yes | Yes | Yes -
16 | Freguency detection 4 (ON: Output frequency >L4-03, L4-04 used) Yes | Yes | Yes -

17 | Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | 6-44

18 | Overtorque/undertorque detection 2 NO (NO Contact: Torque detection at ON) Yes | Yes | Yes | 6-44

19 | Overtorque/undertorque detection 2 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | 6-44

1A | During reverse run (ON: During reverse run) Yes | Yes | Yes -
1B | During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes -
1C | Motor selection (Motor 2 selected) Yes | Yes | Yes -
1D | Not used (Set when the terminals are not used) Yes | Yes | Yes -
1E | Restart enabled (ON: Restart enabled) Yes | Yes | Yes | 6-58

Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detec-

1F Yes | Yes | Yes | 6-47

tion level)
20 | Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L 8-02 setting) Yes | Yes | Yes -
30 | During torque limit (current limit) (ON: During torque limit) No | No | Yes -
37 purlng_ruq 2 (ON: Fr_equency output, OFF: Base block, DC injection braking, ini- ves | Yes | Yes i
tial excitation, operation stop)
mAnalog Inputs: H3 I
Parameters for analog inputs are shown in the following table.
Name Change | Control Methods
Param- : P
A=A Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Setting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Signal
select termi- | 0: Voltage limit enabled
nal Al (Below 0V isOV)
H3-01 | (voltage) 1: Voltage limit disabled Oor1l 0 No | A" | A" | A" | 410H -

The setting value 1 can be

TermAl set for (-E) models.
Lvl Se

Gain (termi- | sets the frequency when 10
nal A1) V isinput, asapercentageof | 0.0to
Terminal the maximum output fre- 1000.0

AlGain quency.

H3-02 100.0%| Yes A A A 411H 6-27

Bias (termi-
nal Al) Sets the frequency when 0V | -100.0
H3-03 - isinput, as a percentage of to 0.0% Yes A A A 412H 6-27
Terminal the maximum frequency. +100.0
AlBias
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Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
. ete!; I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Umber|  Display : Loop
tion PG
Multi-func- | O: Limit negative frequency
tion analog settings for gain and bias
input termi- settingsto O.
nal A2sig- | 1: Do not limit negative
nal level frequency settings for
H3-0 | Section ganand biassetingsto0 | o455 | 5 | No | A | A | A | 47H | 627
(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
H3-09 | tion input function for terminal | O to 1F 0 No A A A 418H | 6-27
lection A2. Refer to the next table.
Terminal
A2 Sel
Gain (termi- | Setstheinput gain (level)
nal A2) when terminal 14is10V (20
mA). 0.0to
H3-10 Tamina Set according to the 100% 1000.0 100.0%| Yes A A A 419H | 6-27
A2 Gain valuefor the function set for
H3-09.
Bias (termi- | Setstheinput gain (level)
nal A2) vr;/]ge)n terminal 14is0V (4 |
- ) 0, -
H3-11 Terminal Set according to the 100% + 18% 0 0.0% Yes A A A 41AH | 627
A2 Bias valuefor the function set for ’
H3-09.
Andlog Setsprimary delay filter time
input filter | constant in seconds for the
timecon- | two analog input terminal | 0.00to | 0.00
H3-12 | gant (Aland A2). 200 S No A A A 41BH | 6-27
Filter Avg | Effectivefor noise control
Time eic.
Terminal 0: Use terminal A1 anaog
ALA2 input as main speed
switching frequency reference.
H3-13 L:Usetermind A2andog | g, 4 | No | A | A | A | 41cH | -
input as main speed
TALA2 frequency reference.
Select Effective when H3-09 is set
to2.

* For (-E) models.
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H3-09 Settings

Parameter Tables

Control Methods
Set: VIt | Open
ting Function Contents (100%) Vi ith | Loop Page
Value wi Ve
PG | tor
0 Add to termina Al Maximum output frequency Yes | Yes | Yes | 6-28
1 Frequency gain Frequency reference (voltage) command ves | Yes | Yes | 6:28
value
2 Auxiliary frequency reference (2nd Maximum output frequency Yes | Yes | Yes | 6-28
step analog)
4 Voltage bias Motor rated voltage (E1-05) Yes | Yes | No -
Accel/decel change (reduction Set acceleration and deceleration times (C1-
5 coefficient) 01 to C1-08) Yes | Yes | Yes | 6-21
6 DC injection braking current Inverter rated output current Yes | Yes | Yes | 6-18
Overtorque/undertorque detection | Motor rated torque for vector control
! level Inverter rated output current for V/f control Yes | Yes | Yes | 6-46
8 Stall prevention level during run Inverter rated output current Yes | Yes | No | 6-43
9 lF ervegluency reference lower limit Maximum output frequency Yes | Yes | Yes | 6-33
A Jump freguency Maximum output frequency Yes | Yes | Yes | 6-30
B PID feedback Maximum output frequency Yes | Yes | Yes 1620
C PID target value Maximum output frequency Yes | Yes | Yes 1620
E M otor temperature input 10V = 100% Yes | Yes | Yes | 6-51
10 | Positive torque limit Motor's rated torque No | No | Yes | 6-40
11 | Negative torque limit Motor's rated torque No | No | Yes | 6-40
12 | Regenerative torque limit Motor's rated torque No | No | Yes | 6-40
15 | Positive/negative torque limit Motor's rated torque No | No | Yes | 6-40
1F | Analog input not used. - Yes | Yes | Yes
13, 14,
16001F Not used
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mMulti-function Analog Outputs: H4

Parameters for multi-function analog outputs are shown in the following table.

Name Change | Control Methods
Param- . q
e Setting Factory during V/f .
N jrtr?t;er I__CD Description e Seting | Opera- | VI | with (L)pen Register | Page
Display - PG oop
Moni t_or Sets the number of the moni-
?tel ecti 0; tor item to be output (U1-
ermin ;
L) from terminal FM.
H4-01 | Fm) 4, 1010 14, 28, 34, 39, 40 1to 40 2 No A A A | 41DH | 6-72
Terminal cannot be set. 17, 23, 25, 29,
FM Sd 30, 31, 35 are not used.
Gain (termi- | Sets the multi-function ana-
nal FM) Iog output 1 voltage level 0.00to
thn. hether th it 2:50 100 48
H4-02 e ottt oo | (0010 | (1000%) | Yes | Q | Q | Q | 41EH |
Terminal item output will be outputin | 14 ¢ x -
EM Gain multiples of 10 V. x
The maximum output from
theterminal is10 V.
Bias (termi- | Sets the multi-function ana-
nal FM) log output 1 voltage level -10.0to
bias. +10.0
iti -110.0
H4-03 Sets output characteristic up/ | ( 0.0% Yes A A A | 211 | 48
Terminal down parallel movement asa to
FM Bias | Percentage of 10 V. +110.0)
The maximum output from *
the terminal is 10 V.
Monitor Sets the number of the moni-
?tel ecti 0; tor item to be output (U1-
ermin ;
L) from terminal AM. 4-8
H4-04 | AM) 4, 1010 14, 28, 34, 39, 40 1to 40 3 No A A A | 420H 6.72
Terminal cannot be set. 17, 23, 25, 29,
AM Sl 30, 31, 35 are not used.
Gain (termi- | Set the voltage level gain for
nal AM) multi-function analog out- | (5 5 ¢0
put 2.
Set the number of multiples 250 0.50 4-8
H4-05 (0.0to B Yes Q Q Q 421H
Terminal of 10V to be output asth_e 1000.0) (50.0%) 6-72
AM Gain 100% output for the monitor x
items. The maximum output
from the terminal is 10 V.
Bias (termi- | Sets the multi-function ana-
nal AM) log output 2 voltage level -10.0to
bias. +10.0
iti -110.0
H4-06 Sets output characteristic up/ | ( 00% | Yes | A | A | A |42H |672
Terminal down parallel movementasa | tO
AM Bias | percentage of 10V. +110.0)
The maximum output from *
the terminal is 10 V.
Analog out- | setsthe signal output level
put 1signal | for multi-function output 1 Oor 1
level selec- | (terminal FM) 0t02)
H4-07 | tion 0:0t0+10 V output ( 0 No A A A | 423H | 6-72
AO Level 1:0tox10V Ol;ltput
Selectl (2:4t0 20 mA)

5-52



Parameter Tables

Control Methods

Name Change
Param- . q
- Setting Factory during VI/f .
ertﬁ!;er I__CD Description e Seting | Opera- | V/f | with | OPen Register | Page
Display - PG Loop
Analog out- | setsthe signal output level
put 2signal | for multi-function output 2 Oor 1
level selec- | (terminal AM)
H4-08 | tion 0:01t0 +10 V output (0to2) 0 No A | A | A | 424H | 672
AO Level 1:0tox10V Ol;ltput
Select2 (2:4t0 20 mA)
*  For (-E) models. The shunt connector CN15 must be set. For details, refer to page 2-43.
BRS-422A/485 Communications: H5
Parameters for RS-422A/485 communications are shown in the following table.
Name Change | €ontrol Methods
Param- . q
i Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display - PG Loop
Slave
address .
H5-01 Set the [nverter's ave 0020 4¢ | No | A | A | A | 425H | 676
Serial address.
Comm Adr
Communi- | Set the baud rate for 6CN
cation speed | RS-422A/485 communica-
selection tions.
H5-02 cl)f 5,88 Egz Oto4 | 3 No | A | A | A | 46H | 676
Serial Baud | 2:4800 bps
Rate 3: 9600 bps
4:19200 bps
Communi- | st the parity for 6CN RS-
cationparity | 4294 /485 communications.
H5-03 | Selection 0: No parity 0to2 0 No Al A|A 427H | 6-76
Serial Com | 1:Even parity
Sl 2: 0dd parity
Stopping Set the stopping method for
method RS-422A/485 communica
after com- | tionserror.
munication | O:Deceleration to stop
error using decelerationtimein
H5-04 C1-02 0to3 3 No A A A 428H | 6-76
1: Coast to stop
Serial Fault | & Emergenpy st_op u_si ng
Sl deceleration time in C1-
09
3: Continue operation
Communi- | set whether or not acommu-
gatl On error | njcations timeout is to be
Etection | getected as a communica-
H5-05 | sglection tions error (CE). Oorl 1 No A A A 429H | 6-76
Serial Flt 0: Do not detect.
Dtct 1: Detect
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Name Change | Control Methods
Param- . .
. Sett Fact durin VIt .
eter LCD Description Rzn'gg Siftﬁg o er:_ Vit | with | open | Register | Page
Number Displ p wit Loop
Isplay tion PG
Sendwalt | et the time from the
time Vi
H5-06 Inverter receiving datato | oy el 5s | No | A | A | A | 42aH | 676
Transmit when the Inverter starts to
WaitTim | send.
RTS con- Select to enable or disable
trol ON/ RTS control.
Hs-07 | OFF o 8&’?"@(”5'3“"‘@’3 oorl| 1 No | A | A | A | 42BH | 676
RTSCon- | 1: Enabled (RTSturns ON
trol Sel only when sending)

*  Set H5-01 to O to disable Inverter responses to RS-422A/485 communications.

BPulse Train I1/0; H6

Parameters for pulse 1/0O are shown in the following table.

Name Change | Control Methods
Param- . q
i Setting | Factory | during VI/f .
ertrv]a!;er I__CD Description Range | Seting | Opera- | V/f | with (Ljpen Register | Page
Display - PG oop
Pulsetrain
input func-
tionsdec- | O: Frequency reference 6-6
H6-01 | tion 1: PID feedback value 0to2 0 No A A A 42CH | 6-30
2: PID target value 6-119
Pulse Input
Sel
Pulsetrain
input scal- ;
" Set the nl_meer of pulsesin 1000t0 | 1440 6-6
He-02 | N9 hertz, taking the reference to Yes A A A 42DH
be 100% 32000 Hz 6-30
Pulseln e o
Scaling
Pulsetrain
input gain | Settheinput gain level asa 001t
H6-03 percent when the pulse train 1600 0 100.0%| Yes A A A 42EH | 6-30
Pulse Input | set in H6-02 isinput. '
Gain
Pulsetrain
input bias i i -100.0
H6-04 Sefthe”.‘p‘.‘t biaswhenthe | " | 000 | Yes | A | A | A | 42FH | 630
Pulse Input | Pulsetrainis 0. 100.0
Bias
Pulsetrain
input filter | set the pulse train input pri-
time : - 0.00to | 0.10
H6-05 mary delay filter time con- 200 S Yes A A A 430H | 6-30
Pulse I n Fil- | Stant in seconds. ’
ter
Pulsetrain | Select the pulse train moni-
monitor tor output items (value of the 125
He-0p | ection  [HOpartof ULLOD.  on 501 2 | ves | A | A | A | 431H | 674
—| There are two types of moni- %6
Pulse Moni | tor jtems: Speed-related
Sel items and PID-related items.
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Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
Nl?rtr?t;er LCD Description Range | Setting | Opera- | V/f | with | 9Pe" Register| Page

Display tion - Loop

Pulsetrain | Set the number of pulses out-
monitor put when speed is 100% in
scaling hertz.

Set H6-06to 2, and H6-07to | Oto 1440
0, to make the pulse train 32000 Hz
Pulse Moni | monitor output synchro-
Scale nously to the output fre-
quency.

H6-07 Yes A A A 432H 6-74
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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.

EBMotor Overload: L1

Parameters for motor overloads are shown in the following table.
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Param-
eter
Number

Name

LCD
Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-
tion

Control Methods

\ii

V/f
with
PG

Open
Loop

Register

Page

L1-01

Motor pro-
tection
selection

MOL Fault
Select

Sets whether the motor over-

load function is enabled or

disabled at electric thermal

overload relay.

0: Disabled

1: Generd -purpose motor
protection

2: Inverter motor protection

3: Vector motor protection

In some applications when
the Inverter power supply is
turned off, thethermal value
isreset, so even if this
parameter isset to 1,
protection may not be
effective.
When several motors are
connected to one Inverter,
set to 0 and ensure that each
motor isinstalled with a pro-
tection device.

0to3

No

480H

6-47

L1-02

Motor pro-
tection time
constant

MOL Time
Const

Sets the electric thermal
detection time in seconds.
Usually setting is not neces-
sary.

The factory setting is 150%
overload for one minute.
When the motor's overload
resistance is known, also set
the overload resistance pro-
tection time for when the
motor is hot started.

0.1to
5.0
(0.1to

20.0)

1.0 min
(8.0

min)

No

481H
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Parameter Tables

Name Change | Control Methods
Param- q i
e LCD Description fgggg ';Zf;%g’ g:g?:_ i v?//l'ifh open | Register | Page
Display - PG Loop
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
(217 V).
L1-03 0: Decelerate to stop Oto3 3 No A A A 482H 6-50
1: Coast to stop
Mir OH 2: Emergency stop using the
Alarm Se decelerationtimein 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 234V). | 5155 | 1 | No | A | A | A | 48H | 650

0: Decelerate to stop

Mtr OH 1: Coast to stop

Fault Sdl 2: Emergency stop using the
deceleration timein C1-
09.

Motor tem-

perature
input filter | Set H3-09 to E and set the

time con- primary delay time constant | 0.00 to

L1-05 Sant for motor temperature (ther- | 10.00 0.20s | No ALA A 484H | 650
mistor) inputs in seconds.
Mtr Temp
Filter

mPower Loss Ridethrough: L2

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

Name Change | €ontrol Methods
Param- - Setting | Factory | during Vit i
N:rtr?t;er Dli_scl;li‘y Description Range | Setting Opera— vii | with (nggg Register | Page
tion PG
Momentary | O:Disabled (main circuit
power loss undervoltage (UV)
detection detection)
1: Enabled (Restarted when
the power returns within
thetime for L2-02. When
L2-02 is exceeded, main
L2-01 circuit undervoltage Oto2 0 No A A A 485H 6-52
PwrL Selec- detection.)
tion 2: Enabled while CPU is

operating. (Restartswhen
power returns during
control operations. Does
not detect main circuit
undervoltage.)
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Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Momentary
P‘;Wir loss Ridethrough time, when
ridethru Momentary Power Loss 01s
L2-02 | time Selection (L2-01) isset t0 1, 0to20 *1 No A A A 486H | 6-52
PwrL Ride- | iNn units of seconds.
thru t
Min. base- | Sets the Inverter's minimum
block time | Peseblock timein units of
one second, when the
Inverter isrestarted after
power loss ridethrough.
Sets the time to approxi-
L2-03 mately 0.7 t!me_s the motor 0.1to | 0.1s No A A A 487H 6-52
secondary circuit time con- 5.0 *1 6-53
PwrL Base- st
ant.
block t When an overcurrent or
overvoltage occurs when
starting aspeed searchor 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- 00to | 03s No A A A 488H 6-52
d 5.0 *1 6-53
PwrL V/F |ond. _
Ramp't Sets the time required to
recover from 0V to the max-
imum voltage.
Undervolt- | Setsthe main circuit under-
age detec- | voltage (UV) detection level
tion level (main circuit DC voltage) in
V units. 15010
L2-05 ;Jarg;a"y SINGISTOLNECES | To10 | 10V No | A | A | A | 489H | 652
PUV Det | |nsert an AC reactor in the 2
Level Inverter input side to lower
the main circuit undervolt-
age detection level.
KEB decel- | Setsin seconds the time
eration time | required to decelerate from
L2-06 th_e speed where the deceler- | 0.0to 005 No A A A 48AH i
KEB Fre- ation at momentary power 200.0
quency !oss command (KEB) is
input to zero speed.
Momentary
recovery | Set in seconds the time to
time
L2-07 accelerate to the set speed 0.0to (3 s No A A A 48BH i
uv after recovery from a 255 3
RETURN | momentary power loss.
TIME
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Parameter Tables

Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
Nl?rtr?t;er LCD Description Range | Setting | Opera- | V/f | with | 9Pe" Register| Page

Display - PG Loop

Frequency | Setsasapercent the about to
reduction reduce the output frequency
gainat KEB | at the beginning of decelera-

start tion at moment ower Oto
L2-08 Joos (KEB). ayp 200 | 100 | No | A | A | A | 48CH | -
KEB Decel | Reduction = slip frequency
Time before KEB operation x L 2-
08x2

* 1. The factory setting depends upon the Inverter capacity. The value for a200-V class Inverter of 0.4 KW isgiven.
* 2. Theseare valuesfor a200-V class Inverter. Value for a 400-V class Inverter isdouble.
* 3. If the setting is O, the axis will accelerate to the specified speed over the specified acce eration time (C1-01 to C1-08).

B Stall Prevention: L3

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

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ertﬁ!;er LCIID Description Range | Seting | Opera- | V/f | with (nggn Register | Page
Display e PG p
Stall pre- 0: Disabled (Acceleration as
vention set. With aheavy load,
selection the motor may stall.)

during accel | 1: Enabled (Acceleration
stopped when L3-02 level
isexceeded. Acceleration
starts again when the

2: Intelligent acceleration
StallPAccel | mode (Using the L3-02
Sel level as abasis,
acceleration is
automatically adjusted.
Set acceleration timeis

disregarded.)
Stall pre- Effectivewhen L3-01 is set
vention tolor2.
level during | Set as a percentage of
accel Inverter rated current. Oto 120%
L3-02 Usually setting is not neces- | 200 * No Al A A | 40H 623
StallPAccel | sary. The factory setting
Lvl reduces the set va ues 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 Oto

L3-03 50% No A A A 491H 6-23

operation isin thefrequency | 100
StallP cHP | range above E1-06.

Lvl Usually setting is not neces-
sary.
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Name

Change | Control Methods
Param- e Setting | Factory | during VIf .
N jrtr?t;er Dli_sf,iy Description Range | Setting Oﬁera_ VI | with (nggg Register | Page
ion PG
Stall pre- 0: Disabled (Deceleration as
vention set. If decelerationtimeis
selection too short, amain circuit
during decel overvoltage may result.)
1: Enabled (Deceleration is
stopped when the main
circuit voltage exceeds
the overvoltage level.
Deceleration restarts
when voltageis returned.)
2: Intelligent deceleration
mode (Deceleration rate 4-8
L3-04 is automatically adjusted | 3 | 1 No | Q| Q| Q| 492H | g5
StallPDecel so that in Inverter can
Sel decelerate in the shortest
possibletime. Set
deceleration time is
disregarded.)
3: Enabled (with Braking
Resistor Unit)
When a braking option
(Braking Resistor, Braking
Resistor Unit, Braking Unit)
isused, always set to 0 or 3.
Stall pre- 0: Disabled (Runs as set.
vention With a heavy load, the
selection motor may stall.)
during run- | 1: Deceleration time 1 (the
ning deceleration time for the
L3-05 stall prevention function | 0to2 1 No A A No 493H | 6-42
is C1-02.)
StallPRun | 2 Deceleration time 2 (the
o deceleration time for the
stall prevention function
is C1-04.)
Stall pre- Effectivewhen L3-05is1 or
vention 2.
level during | Set as a percentage of the
running Inverter rated current. 0t | 120%
L3-06 Usually setting is not neces- 200 ) 0 No A A No 494H 6-42
sary.
StallPRuUn | The factory setting reduces
Level the set values when the
motor stalls.

* Theinitial value when C6-01 issetto 1isgiven. If C6-01 isset to 0, the initial value will be 150%.




Parameter Tables

BmReference Detection: L4

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

Name Change | Control Methods
Param- : P
s S E durin VI/f :
eter LCD Description Ritggg Simg o er:_ i | with | Open Register | Page
Number Displ p Vv wit Loop
ISpiay tion PG

Speed Effective when “Desired fre-

agreement | quency (ref/setting) agree

detection 1,” “Freguency detection 1,”

level or “Frequency detection 2” 0.0to
L4-01 is set for amulti-function 400.0 0.0Hz No A A A 499H

Spd Agree OUtpUt.

Leve Freguencies to be detected

are set in Hz units.
Speed Effective when “Freguency

agreement | (speed) agree 1,” “Desired
detection frequency (speed) agree 1,”

o | Width or “Frequency (FOUT) 0.0to i
L4-02 detection 1,” isset for a 20.0 20Hz No A A A 49AH
Spd Agree | multi-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 (+/-) |agree1” “Frequency
(FOUT) detection 3,” or
“Frequency (FOUT) detec-
Spd Agree tion 4” is set for amulti-

-400.0
to 0.0Hz No A A A 49BH -
+400.0

L4-03

Frequency detection widthis
set in Hz units.

Speed Effective when “Freguency
agreement | (speed) agree 2,” “Desired
detection frequency (speed) agree 1,”

width (+/-) | or “Frequency detection 4" 0.0to

L4-04 20Hz No A A A 49CH -

is set for amulti-function 20.0
Spd Agree output.
Width+- Freguency detection widthis
set in Hz units.
Operation 0: Stop (Operation follows
when fre- the frequency reference.)
quency ref- | 1: Continue speed opera-
erenceis tion according to setting
lost of L4-06. (At 80% of
L4-05 speed before the fre- oor1 | 0 No | A | A | A | 49DH | 658
quency reference was
lost)
RefLoss | Frequency referenceis lost:
Sel Frequency reference
dropped over 90% in 400
ms.
Freguency
reference Enables operation selection
forlossof | when frequency referenceis 0010
L4-06 |frequency |lost and operation at the fol- 10'0 0% 80.0 No AT | AT AT 4C2H -

reference lowing speed:
(Speed prior to loss) x L4-06

Fref at Floss

* For (-E) models only. Otherwise always 80.0%.
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BFault Restart: L5

Parameters for restarting faults are shown in the following table.

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ert;]a!;er LCIID Description Range | Setting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Number of | Setsthe number of auto
auto restart | restart attempts.
L5-01 attempts Automatically restarts after a 010 10 0 No A A A 29EH | 6-59
fault and conducts a speed
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 | Oor 1 0 No A A A 49FH | 6-59
isnot activated.)
Restart Sl | 1: Output (Fault contact is
activated.)
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mTorque Detection: L6

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

Name Change | Control Methods

Setting | Factory | during VI/f .
. Range | Seting | Opera- | V/f | with (nggn Register | Page
Display - PG p

Param- .
eter LCD Description
Number

0: Overtorque/undertorque
detection disabled.

1: Overtorque detection
only with speed agree-
ment; operation continues
after overtorque
(warning).

2: Overtorgue detected
continuously during

Torque operation; operation

detection continues after

selection 1 overtorque (warning).

3: Overtorgue 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-

L6-01 0to8 0 No A A A 4A1H | 6-44

after overtorque
(warning).

6: Undertorque detected
continuously during
operation; operation
continues after

Torq Det 1 overtorque (warning).

Sel 7: Undertorque detection
only with speed agree-
ment; output stopped
upon detection (protected
operation).

8: Undertorque detected
continuously during
operation; output stopped
upon detection (protected
operation).

Torque Open loop vector control:

detection | Motor rated torque is set as oto

L6-02 | level 1 100%. 150% | No | A | A | A | 4A2H | 644
_ 300

Torq Det 1 | V/f control: Inverter rated

Lvl current is set as 100%.

Torque

detection | sets the overtorque/under- 0010
L6-03 |timel torque detection timein 1- 1'0 0 01s No A A A 4A3H | 6-44
TorqDet 1 | Second units. '

Time
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Name Change | Control Methods
Param- . q
L Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display - PG Loop
Torque
detection
L6-04 | Selection 2 0to8 0 No A A A 4A4H | 6-44
Torqg Det 2
Sel
Torque Output of torque detection 1
detection |5 enapled by setting 17 for 0to
Le6-05 |level 2 H2-OOandoutputof torque | 50 [ 150% | No | A | A | A | 4ASH | 6-44
Torq Det 2 detection 1 is enabled by set-
Lvl ting 18 or 18 for H2-O.
Torque
detection
L6-06 |time2 ol'gg’ 01s | No A | A | A | 4A6H | 6-44
Torqg Det 2 '
Time
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EmTorque Limits: L7

Parameters for torque limits are shown in the following table.

Name Change | Control Methods

Setting | Factory | during Vit
Range | Setting | Opera- | V/f | with (nggn
tion PG P

Param-

eter qan
Num- LCD Description

ber Display

Register | Page

Forward
drive
torque

Oto

L7-01 | limit 200 | 200% | No | No| No | A | 4A7H |6-40

TorqLimit
Fwd

Reverse
drive
torque Setsthe torque limit value as a per-

L7-02 | limit centage (_)f _the motor rated torque. | 010 200% | No | Nol No | A 4A8H |6-40
Four individual regions can be set. | 300

TorqLimit
Rev Output torque
Positive torque

Forward = -
regenera- Reverse Ristat el rotations
tivetorque R ratveyy Forward

Oto

200% No No | No A 4A9H | 6-40
L7-02 Negative torque 300

Torg Lmt
Fwd Rgn

regenera-
tivetorque
Oto

L7-04 | limit 300 | 200% | No | No| No | A | 4AAH |640

Torg Lmt
Rev Rgn

EmHardware Protection: L8

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

Name Change | Control Methods
Param- q R
A=A Setting | Factory | during VI/f .
ertﬁger |__CD Description Range | Setting | Opera- | V/f | with | OPen Register | Page
Display - PG Loop
Protect
gelectl;)an;r 0: Disabled (no overheating
intern ;
§ - protection) .
L8-01 |resigor 1: Enabled (overheating Oorl 0 No A A A 4ADH | 6-60
DB Resis- protection)
tor Prot
Overheat Sets the detection tempera-
pre-darm | turefor the Inverter overheat
level detection pre-alarm in °C. 50to 0%
L8-02 The pre-alarm detects when 130 9%°C No A A A 4AEH | 661
OH Pre- the cooling fin temperature
Alam LV | reaches the set value.
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Name Change | Control Methods
Param- : 0
s LCD Description fg:gg ';Zf;%g’ g:g?:_ i v?//l'ifh open | Register | Page
Display - PG Loop
Operation | Sets the operation for when
selection the Inverter overheat pre-
after over- | alarm goes ON.
heat pre- 0: Decelerateto stop in
adarm deceleration time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stoptime | Oto 3 3 No A A A 4AFH | 6-61
C1-09.
OH Pre- 3: Continue operation
Alarm Sl (Monitor display only.)
A fault will be givenin set-
ting 0 to 2 and a minor fault
will be given in setting 3.
Input open- | O: Disabled
phase pro- 1: Enabled (Detects if input
tection current open-phase, 0
L8-05 | selection power supply voltage Oorl x No A A A 4B1H -
imbalance or main circuit @
PhLossIn 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.)
L8-07 When applied motor capac- | 4 | 0 No | A | A | A | 4B3H | -
ity issmall for Inverter
PhLossOut | capacity, output open-phase
o may be detected inadvert-
ently or open-phase may not
be detected. In this case, set
to 0.
Ground pro-
tection )
L8-09 | Selection cl)g:]j)tl)zd Oorl 1 No A A A 4B5H -
Ground
Fault Sel
Cooling fan | Set the ON/OFF control for
control the cooling fan.
L8-10 selection 0: 8s only when Inverter is Oor1l 0 No A A A 4B6H i
Fan On/Off | 1: ON whenever power is
Sel ON
Cooling fan
control Set the time in seconds to
i delay turning OFF the cool- 0to
Lg-11 |delay time ing fan after the cooling fan | 300 60s No A A | A | 4BH i
FanDelay | OFF command is received.
Time
Ambient
temperature | Set the ambient temperature. 510
L8-12 No need to change the set- 45°C No A A A 4B8H -
Ambient | tingsfor normal usage. 60
Temp
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Name Change | Control Methods
Param- R .
. Sett Fact durin VIt .
Nete!; LCD Description R‘;n'gg Siftﬁg Operf?— Vi | with | Open Register | Page
UMb Display tion oo | P
OL2 charac-
teristics 0: OL2 characteristics at

selectional | oy speeds disabled.

L815 |low speeds | 1. o 2 dorecteraiose | 001 | 1 No | A| A | A | 4BH| -
OL2 Sel @ low speeds enabled.
L-Spd
Soft CLA
selection e L
L8-18 0: Disable (gain = 0) oorl | 1 No | A | A | A | 4BFH | -

Soft CLA 1: Enable
Sel

* For (-E) models.

@ N: Special Adjustments
The following settings are made with the specia adjustments parameters (N parameters): Hunting prevention

and speed feedback detection control.

mHunting Prevention Function: N1

Parameters for hunting prevention are shown in the following table.

Name Change | Control Methods
Param- q i
. :r;e!;er LCD Description fgggg ';thtl%g g:g?:_ i v?//l'ifh open | Register | Page I
Display - PG Loop
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
N1-01 Ff;én ng with alight Oorl 1 No A A No | 580H | 6-38
Hunt Prev | Thisfunction is enabled
Select in V/f control method
only.
If high responseisto be
given priority over vibration
suppression, disable the
hunting-prevention function.
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Name Change | Control Methods
Param- : 0
L Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with | OPe" Register | Page
Display - PG Loop
Hunti Set the hunting-prevention
un mtg' gain multiplication factor.
pr_even 1on Normally, thereisno need to
gan make this setting.
Make the adjustments as fol-
lows:
« If vibration occurs with
N1-02 light load, increase the set- 0.00to 1.00 No A A No 581H 4-18
ting 250 6-38
Hunt Prev |+ i 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.

mSpeed Feedback Protection Control Functions: N2

Parameters for speed feedback protection control functions are shown in the following table.

Name Change | €ontrol Methods
Param- . q
eter LCD Description fg;'gg szttﬁg guz?:_ i open | Register | Page
Number D I p V/f W|th Loop
P tion PG
Speed feed- | Set the internal speed feed-
back detec- | back detection control gain
tion control | using the multiplication
(AFR) gain | function.
Normally, thereisno need to
make this setting.
Adjust this parameter asfol- )
N2-01 lows: 0.00to 1.00 No No | No | A 584H 4-18
. . 10.00 6-39
« If hunting occurs, increase
AFR Gain the set value.
« If responseislow,
decrease the set vaue.
Adjust the setting by 0.05 at
atime, while checking the
response.
Speed feed-
back detec-l Set the time constant to
tion control | gecide the rate of changein | Oto
N2-02 | (AFR) time the speed feedback detec- 2000 50 ms No No | No | A 585H | 6-39
constant tion control.
AFR Time
Speed feed-
back detec-
tion control | Set the time constant to 0to
N2-03 | (AFR) time | decidethe amount of change 2000 750ms| No No | No | A 586H | 6-39
constant 2 | inthe speed.
AFR Time2
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mHigh-slip Braking: N3

Parameters for high-slip braking are shown in the following table.

Name Chande Control
IPETED- - Setting | Factory duringg Methods :
ertr?t;er LCD Description Range | Setting | Opera- V_/f Register | Page
Display e VIf | with
PG
High-slip
braking
decdera Sets the frequency width for
tion fre- deceleration during high-dip
N3-01 | quency braking as a percent, taking the lto20| 5% No A A 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

_ 0, -
N3-02 current as 100%. The resulting 200 150% No A A S89H
HSB Cur- | [imit must be 150% of the Inverter
rent Ref rated current or less.
High-slip

braking stop | Set in seconds the dwell time for

dwell time | the output frequency for FMIN 01to
N3-03 (1.5 Hz2) during V/f control. ’ 10s No A A 58AH -

HSB Dwd- Effe(?tiveo_nly dur_i ng deceleration 100
Tim@Stp for high-slip braking.

breking OL | st the OL time when the output
time frequency does not change for 30to
some reason during deceleration 1200
HSB OL for high-slip braking.
Time

N3-04 40s No A A 58BH -

# Digital Operator Parameters: o
The following settings are made with the Digital Operator parameters (o parameters): Multi-function selec-

tions and the copy function.

EBMonitor Select: ol

Parameters for Digital Operator Displays are shown in the following table.

Name Change | Control Methods
Param- : P
A=A Setting | Factory | during VI/f .
ertr?t;er |__CD Description Range | Setting | Opera- | /i | with | OPen Register | Page
Display i Loop
ion PG
Monitor Set the number of monitor

selection item. (U1-00)
Itisdisplayed on the digital

01-01 | operator in 4thitemin Drive | 4t0 40 6 Yes A A A 500H -
User Moni- | mode, The factory setting
tor Sel (Output voltage monitor) can
be changed.
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Name Change | Control Methods
Param- : 0
s LCD Description fg:gg ';Zf;%g’ g:g?:_ i v?//l'ifh open | Register | Page
Display - PG Loop
Monitor Sets the monitor item to be
selection displayed when the power is
after power | turned on.
o102 | P L. Frequency reference 1to4 | 1 Yes | A | A | A | 50H |6135
2: Output frequency
Power-On 3: Output current
Monitor 4: The monitor item set for
0l1-01
Sets the units that will be set
Frequency | and displayed for the fre-
units of ref- | quency reference and fre-
erence set- | quency monitor.
ting and 0:  0.01 Hz units
monitor 1 0.01% units
(Maximum output
frequency is 100%)
2to 39:
r/min units (Sets the motor
poles.)
40 to 39999:
01-03 User desired display oo 1o No | A | A | A | 502H [6135
Set the desired valuesfor | 39999
setting and display for the
Display max. output frequency.
Scaling oooog
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 valueis
200.0, set 12000
LCD bright- | Lowering the brightness
ness adjustment value for the
01-05 LCD Qperator lowers the_ 0105 3 Yes At 504H )
LCD Con- |LCD display contrast. Rais-
trast ing the value increases the
contrast.

* For (-E) models.



BMulti-function Selections: 02

Parameters for Digital Operator key functions are shown in the following table.

Parameter Tables

Name Change | Control Methods
Param- : P
(T LCD Description fgggg ';thﬁg g;g?:_ i v?//l'ifh open | Register | Page
Display - PG Loop
LOCAL/ Sets the Digital Operator
REMOTE | Local/Remote Key
key enable/ | 0:Disabled
02-01 | disable 1: Enabled (Switches Oorl 1 No A A A 505H | 6-135
between the Digital
Local/ Operator and the parame-
RemoteKey |  ter settings))
STOPkey | Setsthe Stop Key intherun
during con- | mode.
trol circuit | O: Disabled (When the run
02-02 | fErminal commandisissuedfrom | 554 | 4 | No | A | A | A | 506H |6-135
operation and external terminal, the
Stop Key is disabled.)
Oper STOP | 1: Enabled (Effective even
Key during run.)
Clears or stores user initial
Parameter | Values.
initial value | 0: Storesnot set
1: Begins storing (Records
the set parameters as user
initial values.)
02-03 2: All clear (Clears all Oto2 0 No A A A 507H | 6-135
recorded user initial
User values)
Defaults When the set parameters are
recorded as user initial val-
ues, 1110 will be setin A1-
03.
![(_VA Selec- | Do not set unlessusing a
02.04 | control board from an OtoFF| o't | No | A | A | A | 508H | -
Inverter Inverter with a different
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.
02-05 0: Enter Key needed Oorl 0 No A A A 509H |6-135
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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Control Methods

Name Change
Param- . q
L Setting | Factory | during VI/f .
ert;]a!;er LCIID Description Range | Seting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Operation | Sets the operation when the
selection Digital Operator is discon-
when digi- | nected.
tal operator | O: Disabled (Operation
is discon- continues even if the
nected Digital Operator is 0
02-06 disconnected) Oorl No A A A 50AH
1: Enabled (OPR isdetected
Oper Detec- at Digital Operator
tion disconnection. Inverter
output is cut off, and fault
contact is operated.)
Cumulative
operation S_,ets t_he c_umhul ative_opera—
i time setting | tion timein hour units. Oto !
02:07 Operation timeis calculated | 65535 Ofr No A A A S0BH | 6-135
Elapsed from the set values.
Time Set
Cumulative | 0: Cumulative time when
operation the Inverter power is on.
time selec- (All time whilethe
tion Inverter power isonis 0
02-08 accumulated.) Oorl | (1) No A A A 50CH -
1: Cumulative Inverter run
Elgpsed time. (Only Inverter
Time Run output time is
accumulated.)
Factory use
02-09 | |nit Mode | Do not change. - - No A A A - -
Sel
Fan opera | set theinitial value of the
tiontime | fan operation time using
setting ; ; Oto
02-10 time units. 65535 Ohr No A A A 50EH | 6-135
Fan ON The operation time accumu-
Time Set lates from the set value.
Fault trace/
fault his- 0: Disable (U2, U3 are held)
tory initia- | 1: Enable (U2, U3 areini-
02-12 |ization tialized and 02-12 returns | Oor 1 0 No | A"2| A" | A*2 | 510H -
to 0.) For (-E) models
Init

* 1. The factory setting depends upon the Inverter capacity. The va ue for a200-V class Inverter of 0.4 KW is given.
* 2. For (-E) models.




W Copy Function: 03

Parameters for the copy function are shown in the following table.

Parameter Tables

Name Change | Control Methods
Param- : P
t Description Sy | Sy CUNE Vi Register | Page
s D.LC'ID £ Range | Seting | Opera- | V/f | with | 9%en | "9 <
ISpiay tion PG
Copy func- | 0: Normal operation
tion selec- 1: READ (Inverter to
tion Operator)
03-01 2: COPY (Operator to 0to3 0 No A A A 515H | 6-137
Copy Func Inverter)
Select 3: Verify (compare)
Read per-
mited ead prohibited
i lection 0: Read prohibit .
03-02 1: Read permitted Oorl 0 No A A A 516H | 6-137
Copy
Allowable

€ T: Motor Autotuning

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

Name Change | Control Methods
Param- . q
A=A Setting | Factory | during VI/f .
ertﬁ!;er I__CD Description Range | Seting | Opera- | V/f | with (Ljpen Register | Page
Display - PG oop
Motor 1/2 | Set the location where the
selection autotuned motor constants
T1-00 are to be stored. lor2 1 No No | No A 700H 4-13
Select 1: E1 to E2 (motor 1)
Motor 2: E3 to E4 (motor 2)
Autotuning | Set the autotuning mode.
mode selec- | 0: Rotationa autotuning
. tion 1: Stationary autotuning 0to?2 4-11
Tro1 ] 2: Stationary autotuning for *1 0 No A A A 7014 4-13
Tuning line-to-line resistance
Motor out-
put power
Set the output power of the | 0.00to | 0.40
T1-02 motor in kilowatts. 650.00 | kW No A A A 702H 413
Mtr Rated
Power
Motor rated
voltage 0
to
T1-03 Set the_ rated voltage of the " 2000V No No | No A 703H 413
motor in volts. 255.0 *2
Rated Volt-
age
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Name Change | Control Methods
Param- : g
L Setting | Factory | during VI/f .
ert;]a!;er I__CD Description Range | Seting | Opera- | V/f | with (nggn Register | Page
Display - PG p
Motor rated
current 032+
.32to
T1-04 Set the rated current of the | YOA N0 | A | A | A | T0aH |43
motor in amps. 6.40 *3
Rated Cur-
rent
Motor base
frequency 0
to
T1-05 Set the base frequency of the ol %9 No [ No| No| A | 705H | 413
motor in hertz. 400.0 Hz
Rated Fre-
quency
Number of
motor poles
T1-06 Set the number of motor | 21048 | el No | No | No | A | 706H | 4-13
poles. poles
Number of
Poles
Motor base
Speed
T1-07 Setthebasespeedofthe | 0to | 1750 1o | No | No | A | 707H | 413
motor in r/min. 24000 | r/min
Rated Speed
* 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. Theseare valuesfor a200-V class Inverter. Valuesfor a400-V class Inverter are double.
* 3. The factory setting depends on the Inverter capacity. (The value for a200-V class Inverter for 0.4 kW isgiven.)
* 4. The setting rangeisfrom 10% to 200% of the Inverter rated output current. (The value for a200-V class Inverter for 0.4 kKW 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.

B Status Monitor Parameters: Ul

The parameters used for monitoring status are listed in the following table.

Name . Control Methods
i Output Signal Level Dur- .
Param o . : . Min. V/f | Open :
eter LCD Description ing Multi-Function Analog Unit | v/ ith | Loop Register
Number Display Output VI\:/’IG Vtec_
or
Frequency
U1-01. reference | Monitors/sets the fre- 10 V: Max. frequency 001 | , | A A 40H
Frequency | duency reference value (Oto+ 10V possible) Hz
Ref
Output fre-
Monitors the output fre- 10 V: Max. frequency 0.01
.02 | quency
U1-02 guency.* (Oto£ 10V possible) Hz A A A Al
Output Freq
Output cur-
rent 10 V: Inverter rated output
. current 0.1
U1-03 Monitors the output current. (Oto +10V, absolute value A A A A 42H
Output Cur- output)
rent
Control
method
U1-04 Checks the current control |~ 1t pe output.) Al A | A]| aH
method.
Control
Method
Motor speed . 10 V: Max. frequency
U1-05 [ vrotor gﬂpg(ljt.(*)rsthe detected MO0 | (9 to+ 10V possible) RN | A | A | am
Speed
Output volt- h |
Monitors the output voltage
age :
U1-06 reference valuein the 10V: 200 VAC (400 VAC) | 0.1 A A A 45H
Output Volt- | |verter. (0 to +10 V output) \Y
age
DC bus
U1-07 voltage Monitors the main DC volt- | 10V:400VDC (800VDC) | ;v [ o | A | A 46H
DC Bus agein the Inverter. (0to +10 V output)
Voltage
Output 10 V: Inverter capacity
U1-08 power Monitors the output power | (max. applicable motor 01| o, | A | a 474
Output (internally detected value). | capacity) kw
KWatts (Oto+ 10V possible)

* Theunit isset in 01-03 (frequency units of reference setting and monitor).
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Name . Control Methods
oy Output Signal Level Dur- Min 77 T Open
eter LCD Description ing Multi-Function Analog Uni'; Vi ith | Loop Register
Number Display Output wi Vec-
PG | tor
Torque ref- "
Monitor ininternal torque
erence .
U1-09 reference value for vector 10V Motor rate_d torque 01%| No | No | A 48H
Torque Ref- | control. (Oto+ 10V possible)
erence
Shows input ON/OFF status.
UL-10=C 0 eiiiit
1: FWD command
Input termi- (S1)is ON.
nal status 1: REV command
(S2)is ON.
1: Multi input 1
(S3)is ON.
U1-10 1: Multi input 2 (Cannot be output.) - A A A 49H
(S4)is ON.
——1: Multi input 3
(S5) is ON.
Input Term L1 Multiinput 4
Sts (S6) is ON.
———1: Multi input 5
(S7)is ON.
Shows output ON/OFF sta-
tus.
_ | ULL=at ittt
Ogtput ter ' || 4 1: Multi-function
minal status
contact output 1
(M1-M2) is ON.
1: Multi-funtion
U111 contact output 2 (Cannot be output.) - Al A|A 4AH
(P1 or M3-M4) is ON.
1: Multi-funtion
contact output 3
?”tp”;t (P2 or M5-VI) s ON.
erm Sts ——Not used (always 0).
———1: Error output
(MA/AB-MC) is ON.
Inverter operating status.
operation | UM1E ////1//&1: Run
status tt Zero speed
1: Reverse
1: Reset signal
U1-12 input (Cannot be output.) - Al A |A 4BH
1: Speed agree
1: Inverter
ready
IntCtl Sts1 ————1: Minor fault
1: Major fault
Cumulative | Monitors the total operating
operation time of the Inverter.
u1-13 | "Me Theinitial valueandthe oot pe qutput.) YA a] Al aH
operating time/power ON hr
Elgpsed time selection can be set in
Time 02-07 and 02-08.




Parameter Tables

Name . Control Methods
oy Output Signal Level Dur- Min V7T Topen
eter LCD Description ing Multi-Function Analog U t ; u’,’op Register
Number | pisplay Output it Vi | with | yec.
PG | tor
Software
No. (flash
ul1-14 memory) (Manufacturer’s |D number) | (Cannot be output.) - A A A 4DH
FLASH ID
Terminal
Alinput Monitorstheinput voltage of
15 | voltage the voltage frequency refer- | 10 V: 100% (10 V) o
U1-15 ence. Aninput of 10V cor- |(0to+ 10V possible) 0% A A A 4EH
Term Al | respondsto 100%.
Leve
Xezrr_ninal Monitorsthe input voltage of
input the multi-function analog
. 0,
U1-16 | voltage input. 10V: 100% (10 V) 01%| A | A | A 4FH
- (0to£10V possible)
Term A2 Aninput of 10V corre-
Level sponds to 100%.
Motor sec- | Monitors the cal culated
;);ia(rly )cur- \éslrlrjeen (:f the motor secondary 10 V-Motor rated
U1-18 q : secondary current) 01%| A A A 51H
The motor rated secondary (0t0 10V output)
Mot SEC | current corresponds to - P
Current 100%.
Motor excit- | Monitors the cal culated
ing current | value of the motor excitation
(Id) current. 10 V:Motor rated
U1-19 The motor rated secondary secondary current) 01%| No | No | A 52H
Mot EXC | current corresponds to (0to £10 V output)
Current 100%.
Output fre- | Monitors the output fre-
quency after | quency after a soft start.
i soft-start The frequency given does 10 V: Max. frequency 0.01
U1-20 not include compensations, | (0to+ 10V possible) Hz A A A S3H
SFS Output such as dip compensation.
The unitissetin 01-03.
ASRinput | Monitorstheinput to the
) speed control 1oop. 10 V: Max. frequency 0.01
ui-21 ASR Input The maximum frequency (0to£ 10V possible) % No A No 54
corresponds to 100%.
ASR output | Monitorsthe output from the 10 V-Motor rated
! control 100p. secondary current) 0.01
u1-22 The motor rated secondary (Oto+ 10V a(;yssi ble) 0/ No A No 55H
ASR Output | current corresponds to - P ’
100%.
PID feed- Monitors the feedback value
back value | when PID control is used. )
U1-24 The input for the max. fre- (18 t\é;Ml?,X\',frefsg-ng O(fl Al A | A ]| 5mH
PID Feed- | quency correspondsto B P °
back 100%.
Output volt-
age refer- Monitors the Inverter inter-
o |ence(Vq) | nal voltage reference for 10V: 200 VAC (400 VAC) | 0.1
U1-26 motor secondary current (Oto+ 10V possible) \% No | No A 59H
Voltage Ref | control.
(Va)
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Name . Control Methods
i Output Signal Level Dur- .
[PV - : ; . Min. V/f | Open :
eter LCD Description ing Multi-Function Analog Unit | v | with | LooP Register
Number | pigplay Output PG | oo
Output volt-
agerefer- | Monitorsthe Inverter inter-
7 |ence(vd) | nal voltage reference for 10V: 200 VAC (400 VAC) | 0.1
ul-27 motor excitation current con- | (0 to + 10 V possible) Y No | No | A SAH
Voltage Ref | trq].
(vd)
Software
u1-28 |No. (CPU) | (Manufacturer's CRU SOft- 1~y e utput,) - | A| A]|A]| sBH
ware No.)
CPU ID
ACR out- ) h |
put of g axis | Monitors the current contro MM
U1-32 output value for the motor (éci(:/+ 11%0\7 ossible) (())/1 No | No | A 5FH
ACR(q) secondary current. - P ’
Output
ACR out- )
put of d axis Monitors the current control 1000,
U1-33 output value for the motor ((1)2(;/+ 11%0\7 ossible) (())/1 No | No | A 60H
ACR(d) excitation current. - P ’
Output
OPE fault
parameter Shows the first parameter
Ui1-34 number where an OPE fault | (Cannot be output.) - A A A 61H
OPE was detected.
Detected
PIDinput | pip feedback volume
U1-36 [Volume | Gjven as maximum fre- 10 V: Max. frequency OOl A | A | A | esH
o (Oto£ 10V possible) %
PID Input quency/100%
PID output | pip control output
u1-37 | volume Given as maximum fre- 10'V: Max. frequency 0011 5 A A 64H
(Oto£ 10V possible) %
PID Output quency/100%
i D;:om- PID command + PID com-
man i
U1-38 mandbias 10 V: Max. frequency 00Ll A 1 A | A | esH
PID Set- Given as maximum fre- )
point quency/100%
RS-422A/ | Shows RS-422A/485 com-
485 Com- | munications errors.
munica- Ul-40= i R
- . error
tions Error &1: Data length error
Not used (always 0).
U1-39 1: Parity (Cannot be output.) - A A A 66H
error
- 1: Overrun
Transmit ertor
Err 1: Framing
error
— 1: Timeout
Not used (always 0).
Cooling fan
operating
time Monitors the total operating 1
U1-40 time of the cooling fan. The | (Cannot be output.) hr A A A 68H
FAN time can be set in 02-10.
Elapsed
Time




B Fault Trace: U2

Parameters for error tracing are shown in the following table.

Parameter Tables

Name . Control Methods
oy Output Signal Level Min V77 T Open
eter LCD Description During Multi-Function Uni'é Vit ith | Loop Register
Number | pisplay Analog Output W | vec-
PG tor
Current
fault
U2-01 fThthontents of the current i A A A 80H
Current aultt.
Fault
Previous
fault The contents of the error that
u2-02 occurred just prior to the cur- - A A A 81H
Last Fault | rent fault.
Reference
frequency at
U2-03 fault The refe_rence frequency when 0.01 A A A 8oH
the previous fault occurred. Hz
Frequency
Ref
Output fre-
quency at
U2-04 fault The _output frequency when the 0.01 A A A 83H
previous fault occurred. Hz
Output Freq
Output cur-
rent at fault The output current when the 0.1
U2-05 . c t be outout . A A A 84H
Output Cur- previous fault occurred. (Cannot be output.) A
rent
Motor speed
at fault
U2-06 T_he motor speed when the pre- 0.01 No | A A 85H
Motor vious fault occurred. Hz
Speed
Output volt-
age refer- The output reference voltage 01
u2-07 | encea fault | \hen the previous fault v | A]A]A 86H
Output Volt- | oceurred.
age
DC bus
voltage at The main current DC voltage
u2-0g | fault when the previous faullt V| A | A|A| 8H
DC Bus occurred.
Voltage
Output
power at
U2-09 fault T_he output power when the pre- 0.1 A A A 88H
vious fault occurred. kw
Output
kWatts
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5-80

Name . Control Methods
oy Output Signal Level Min V7T T open
eter LCD Description During Multi-Function Uni'é Vi ith | Loop Register
Number | pigplay Analog Output VIgIG VteC-
or
Torque ref-
erence at The reference torque when the
U2-10 fault previous fault occurred. The 01%| No | No A 89H
motor rated torque corresponds
Torque Ref- | to 100%.
erence
Input termi-
nal statusat | Theinput termina status when
i fault the previous fault occurred. i
uz-11 The format is the same as for A A A BAH
Input Term | y1-10.
Sts
Output ter-
minal status Theoutput terminal statuswhen
u2-12 | A fault the previousfault occurred. The | (Cannot be output.) - A A A 8BH
Output format is the same as for U1-11.
Term Sts
Operation
Stalus at The operating status when the
U2-13 fauit previous fault occurred. The - A A A 8CH
Inverter Sta- | format isthe same as for U1-12.
tus
Cumulative
operation o
U2-14 time at fault The_operatlng time when the 1 A A A 8DH
previous fault occurred. hr
El apsed
time
Note The following errorsare not included in the error trace: CPFO0O, 01, 02, 03, UV 1, and UV2.
mFault History: U3
Parameters for the error log are shown in the following table.
N . Control Method
) ame Output Signal Level Dur- . onfro’ viethods
Param o . ) . Min. V/f | Open )
eter LCD Description ing Multi-Function Analog Unit | v/ ith | Loop Register
Number | pisplay Output V;'G Vs
or
Most recent
fault The error contents of 1st 90H
U3-01 previous fault. i ALA LA (800H)
Last Fault
Second
most recent
o | fault The error contents of 2nd i 91H
U3-02 previous fault. (Cannot be output.) AL A LA (801H)
Fault Mes-
sage 2
Third most
U3.03 recent fault | The error contents of 3rd ) Al Al A 92H
Fault Mes- | Previousfault. (802H)
sage 3




Parameter Tables

Param-
eter
Number

Name

LCD
Display

Description

Output Signal Level Dur-
ing Multi-Function Analog
Output

Min.
Unit

Control Methods

\ii

V/f
with
PG

Open

Loop

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

El apsed
Timel

The total operating time
when the 1st previous fault
occurred.

uU3-06

Accumu-
lated timeof
second fault

Elapsed
Time2

The total operating time
when the 2nd previous fault
occurred.

us-07

Accumu-
lated timeof
third fault

El apsed
Time3

The total operating time
when the 3rd previous fault
occurred.

u3-08

Accumu-
lated timeof
fourth/old-
est fault

El apsed
Time4

The total operating time
when the 4th previous fault
occurred.

u3-09

5th previ-
ous fault

Fault Mes-
sage 5

5th previous fault

uU3-10

6th previ-
ous fault

Fault Mes-
sage 6

6th previous fault

us3-11

7th previ-
ous fault

Fault Mes-
sage 7

7th previous fault

us-12

8th previ-
ous fault

Fault Mes-
sage 8

8th previous fault

uU3-13

9th previ-
ous fault

Fault Mes-
sage 9

9th previous fault

(Cannot be output.)

93H
(803H)

94H
(80AH)

95H
(80BH)

96H
(80CH)

97H
(80DH)

804H

805H

806H

807H

808H
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Name . Control Methods
oy Output Signal Level Dur- Min. Vit T Open

eter LCD Description ing Multi-Function Analog Unit | v/ | with | LooP

Number | pisplay Output PG | o

Register

10th previ-

ous fault . . .
U3-14 10th previous fault - A A A 809H
Fault Mes-

sage 10

Accumula-
tive operat-
ing time at ) _
U3-15 | 5th previ- Accumulative operating

ous fault time at 5th previous fault

H | A" | A" | A 80EH

Elapsed
Time5

Accumula
tive operat-
ing time at ) )
6th previ- Accumulative operating

U3-16 ousfault | timeat 6th previous fault

H | A" | A" | A 80FH

Elapsed
Time 6

Accumula
tive operat-
ing time at ) )
U3-17 | 7th previ- Accumulative operating

ous fault time at 7th previous fault H | A A" | A 810H

(Cannot be output.)
El apsed
Time7

Accumula
tive operat-
ing time at ) )
8th previ- Accumulative operating

us-18 ousfault | time at 8th previous fault

H | A" | A" | A 811H

Elapsed
Time8

Accumula
tive operat-
ing time at ) )
U3-19 | 9th previ- Accumulative operating

ous fault time at 9th previous fault H | A | A | A 812H

Elapsed
Time9

Accumula

tive operat-

ing time at ) _
o0 | 10th previ- | Accumulative operating x « «

Us-20 ous fault time at 10th previous fault A A A 813H

El apsed
Time 10

Note The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.
* U3-09 to U3-20 are not supported for Asian models. Addresses 800H to 813H are not supported for Asian models.

5-82



Parameter Tables

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

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

Factory Setting
c . Open

Param _

eter Name Setting Range Unit Vit e | P Loop
Number trol PG VEGET

A1-02=0 | A1-02=1 A1-02=2
b3-01 | Speed search selection 0to3 1 2 3 2
b3-02 | Speed search operating current 0to 200 1% 120 - 100
C3-01 | Slip compensation gain 0.0to25 0.1 0.0 - 1.0
C3-02 Slip compensation primary delay time 0 t0 10000 1ms 2000 i 200
constant
C4-02 Torgue compensation primary delay time 0 t0 10000 1ms 200 200 20
constant
10411 output frequency (FMAX) 0.0t0 400.0 01Hz | 0800 60.0 60.0
E3-02 - 2
E1-05 200.0 200.0
£3-03 Max. voltage (VMAX) 0.0to0 255.0 01V v v 200.0
E1-06 60.0 60.0
E3-04 Base frequency (FA) 0.0to 400.0 0.1Hz s s 60.0
E1-07 |,,. 3.0 3.0
£3-05 Mid. output frequency (FB) 0.0to 400.0 0.1Hz o o 3.0
E1-08 | . * 0.0to0 255.0 15.0 15.0
1
E3-06 | Mid. output frequency voltage (VC) (0.010510.0) 01V o o 11.0 -
E1-09 |,,. 15 15
£3-07 Min. output frequency (FMIN) 0.0to 400.0 0.1Hz v v 0.5
E1-10 * 0.0to0 255.0 9.0 9.0
; 1

E3-08 | Min. output frequency voltage (VMIN) (0.010510.0) 01V o o 20

* 1. The settings shown arefor 200-V class Inverters. The values will double for 400-V class Inverters.
* 2. Settingsvary as shown in the following tables depending on the Inverter capacity and E1-03.
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m200-V and 400-V Class Inverters of 0.4 to 1.5 kW

Para
meter i g Open
Nom- | Ut Factory Setting Tonp
Vector
ber Control
E1-03 | - 0 1 2 3 4 5 6 7 8 9 A B C D E F
E1-04 | Hz | 500 | 60.0 | 60.0 | 720 | 50.0 | 500 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0 | 60.0
E1;05 V | 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
E1;07 Hz| 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 30
E1;08 V | 150 | 150 | 150 | 15.0 | 350 | 500 | 350 | 50.0 | 190 | 24.0 | 190 | 240 | 150 | 150 | 150 | 150 | 110
E1-09 |Hz| 13 | 15 | 15 | 15 | 13 | 13 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15 | 15 | 05
El;lo V| 90| 90| 90 | 90 | 80 | 90 | 80 | 90 | 110 | 130 | 110 | 150 | 90 | 90 | 90 | 90 | 20
* The settings shown are for 200-V class Inverters. The values will double for 400-V class Inverters.
W200-V and 400-V Class Inverters of 2.2 to 45 kW
Para
meter X R Open
Num- | Ut Factory Setting Loop
Vector
ber Control
E1-03 | - 0 1 2 3 4 5 6 7 8 9 A B C D E F
E1-04 | Hz | 500 | 60.0 | 60.0 | 720 | 50.0 | 500 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0 | 60.0
E1;05 V | 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
E1;07 Hz| 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 30
E1;08 V | 140 | 140 | 140 | 140 | 350 | 500 | 350 | 50.0 | 180 | 23.0 | 180 | 230 | 140 | 140 | 140 | 140 | 110
E1-09 |Hz| 13 | 15 | 15 | 15 | 13 | 13 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15 | 15 | 05
E1-10
. v|70| 70| 70| 70 | 60 | 70 | 60 | 70 | 90 | 110 | 90 | 130 | 70 | 70 | 70 | 70 | 20
* 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
Para
meter X R Open
Num- | Ut Factory Setting Loop
Vector
ber Control
E1-03 | - 0 1 2 3 4 5 6 7 8 9 A B C D E F
E1-04 | Hz | 500 | 60.0 | 60.0 | 720 | 50.0 | 500 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0 | 60.0
E1;05 V | 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
BLO7 | hz| 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 30
E1;08 V | 120 | 120 | 120 | 120 | 350 | 500 | 350 | 50.0 | 150 | 20.0 | 150 | 20.0 | 120 | 120 | 120 | 120 | 110
E1-09 |Hz| 13 | 15 | 15 | 15 | 13 | 13 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15 | 15 | 05
E1-10
. V| 60| 60| 60| 60 | 50 | 60 | 50 | 60 | 70 | 90 | 70 | 10| 60 | 60 | 60 | 60 | 20

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




Parameter Tables

€ 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 1.5 2.2 3.7 5.5 7.5 11 15

02-04 kVA selection - 0 1 2 3 4 5 6 7 8

b8-03 Energy-savingfilter time S 0.50 (Open loop vector control)
constant

b8-04 Er;(;rt'gy-savmg coeffi- - 28820 | 22370 | 16940 | 15680 | 12290 | 94.75 72.69 70.44 63.13
Carrier frequency selec-

C6-02 | . equency - 6 6 6 6 6 6 6 6 6
tion

. |Carierfrequency selec- || g 6 6 6 6 6 6 6 6
tion upper limit

E2-01

(E4-01) Motor rated current A 190 | 330 | 6.20 | 850 | 14.00 | 19.60 | 26.60 | 39.7 | 53.0

E2-02 .

(E4-02) Motor rated slip Hz | 290 | 250 | 260 | 290 | 273 | 1.50 | 1.30 | 1.70 | 1.60

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-lineresis-
(E4-05) |tance

E2-06
(E4-06)

Q 9.842 5.156 1.997 1.601 0.771 0.399 0.288 0.230 0.138

Motor leak inductance % | 182 | 138 | 185 | 184 | 196 | 182 | 155 | 195 | 172

210 | Motorironlossfor wl| 14 | 26 53 77 | 112 | 172 | 262 | 245 | 272
torque Compensatl on

Momentary power 10ss

L2-02 | L OBy s| 01| o01]o02] 03] 05| 10| 10| 10| 20
L2-03 {\i"r;';baseb'o"k(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

5-85
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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-savingfilter time S 0.50 (Open loop vector control) 2.00 (Open loop vector control)
constant

b8-04 Er;:t'gy-savmg coeffi- - 5787 | 5179 | 4627 | 3816 | 3578 | 3135 | 2310 | 2310 | 2310
Carrier frequency selec-

c6-02 | . . eduency - 6 6 4 3 3 3 3 3 1
tion

. |Camerfrequencysdlec | g | 6 | 6 | 4 | 4 | 4 | 4 | 4 | 1
tion upper limit

E2-01
Motor rated current A 65.8 772 1050 | 1310 | 1600 | 1900 | 2600 | 2600 | 260.0

(E4-01)

E2-02 .

(E4-02) Motor rated slip Hz | 167 | 1.70 | 1.80 | 133 | 1.60 | 143 | 1.39 | 139 | 139

E2-03

(E4-03) Motor no-load current A 157 | 185 | 219 | 382 | 440 | 456 | 720 | 720 | 720

E2-05 |Motor line-to-lineresis-
(E4-05) |tance

E2-06
(E4-06)

Q 0.101 0.079 0.064 0.039 0.030 0.022 0.023 0.023 0.023

Motor leak inductance % | 201 | 195 | 208 | 188 | 202 | 205 | 20.0 | 200 | 200

Motor iron loss for
E2-10 W 505 538 699 823 852 960 1200 1200 1200

torque compensation

Momentary power l0ss

L2-02 | s omeey | s| 20| 20| 20| 20| 20| 20| 20| 20| 20
L2-03 m:]'; baseblock (BB) s| 10| 10| 21 | 11 | 12 | 12 | 13 | 15 | 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
L8-02 |Overheat pre-darmlevel | °C | 100 %0 %0 95 100 105 95 100 95

Note Attach aMomentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 secondsis required for 200-V class
Inverters with outputs of 0.4 to 11 kW.
* If C6-02issetto0, 1, or F and theinitial value of C6-03 and C6-04 is 2.0 kHz, theinitial settingsfor C6-02 are asfollows: 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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W400-V Class Inverters

Parame-
ter Num- Name Unit Factory Setting
ber
- Inverter Capacity kw | 04 |075| 15 | 22 | 3.7 | 40 | 55 | 75 11 15
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
b8-03 Energy-savingfilter time S 0.50 (Open loop vector control)
constant
b8-04 Er;(:]rt'gy-savmg coeffi- - | 576.40 | 447.40 | 338.80 | 313.60 | 245.80 | 236.44 | 189.50 | 145.38 | 140.88 | 126.26
Carrier frequency selec-
Cc6-02 | . . equency - 6 6 6 6 6 6 6 6 6 6
tion
- Carier frequency selec- | 6 6 6 6 6 6 6 6 6 6
tion upper limit
E2-01 Motor rated current A 1.00 160 | 310 | 420 | 700 | 7.00 | 980 | 1330 | 199 | 265
(E4-01) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
E2-02 Motor rated sli Hz | 29 2.60 250 3.00 270 270 1.50 1.30 1.70 1.60
(E4-02) P ' ' ' : ' ' ' ' ' '
E2-03 Motor no-load current A 060 | 080 140 | 150 | 230 | 230 | 260 | 4.00 56 76
(E4-03) ’ ’ ’ ’ ’ ’ ‘ ’ ’ ’

E2-05 | Motor line-to-lineresis-
(E4-05) |tance

E2-06
(E4-06)

W | 38198 | 22459 | 10.100 | 6.495 | 3.333 | 3.333 | 1595 | 1152 | 0.922 | 0.550

Motor leak inductance % 182 143 18.3 18.7 19.3 19.3 182 155 196 17.2

Motor iron loss for
E2-10 W 14 26 53 77 130 130 193 263 385 440

torque compensation

Momentary power loss

- - . 0.1 0.1 0.2 0.3 05 05 0.8 0.8 1.0 2.0
L2-02 ridethru time S
L2-03 M|n.b lock (BB) S 01 0.2 0.3 0.4 05 06 0.6 0.7 0.8 0.9
time
L2-04 | Voltage recovery time S 0.3 0.3 0.3 0.3 03 03 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 | 185 | 22 30 37 45 55 75 920 110 | 132

02-04 kVA selection - 2A 2B 2C 2D 2E 2F 30 31 32 33

b8-03 Energy-savingfilter time S 0.50 (Open loop vector control) 2.00 (Open loop vector control)
constant

b8-04 Er;:t'gy-savmg coeffi- - | 11574 | 10358 | 9254 | 7632 | 7156 | 67.20 | 4620 | 4122 | 36.23 | 33.18
Carrier frequency selec-

c6-02 | . . equency - 6 6 4 4 4 4 3 3 3 3
tion

. |Camerfrequencysdlec | g | 6 | 6 | 6 | 6 | 6 | 4 | 4 | 4 | 4
tion upper limit

E2-01
Motor rated current A 329 | 386 | 523 | 656 | 797 | 950 | 1300 | 156.0 | 190.0 | 223.0

(E4-01)

E2-02 .

(E4-02) Motor rated slip Hz | 167 | 1.70 | 1.80 | 1.33 | 1.60 | 1.46 | 1.39 | 1.40 | 1.40 | 1.38

E2-03

(E4-03) Motor no-load current A 7.8 92 | 109 | 191 | 220 | 240 | 36.0 | 40.0 | 49.0 | 58.0

E2-05 |Motor line-to-lineresis-

Q | 0403 | 0316 | 0269 | 0155 | 0122 | 0.088 | 0.092 | 0.056 | 0.046 | 0.035
(E4-05) |tance

E2-06

(E4-06) Motor leak inductance % | 201 | 235 | 20.7 | 188 | 199 | 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
torque compensation

Momentary power loss
ridethru time

Min. baseblock (BB)
time

L2-02

L2-03

L2-04 | Voltage recovery time S 0.6 0.6 0.6 | 06 0.6 1.0 1.0 1.0 1.0 1.0

L8-02 |Overheat pre-alarmlevel | °C | 98 78 85 85 90 90 98 108 | 100 95
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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-savingfilter time 2.00 (Open loop vector con-
b8-03 s
constant trol)
b8-04 E_nergy-savlng coeffi- - 30.13 | 3057 | 27.13 | 21.76
cient
Carrier frequency selec-
c6-02 | . . equency - 3 3 1 1
tion
i (_3arr|er freq_uepcy selec- i 4 4 1 1
tion upper limit
E2-01
(E4-01) Motor rated current A 2700 | 3100 | 370.0 | 500.0
E2-02 .
(E4-02) Motor rated slip Hz | 1.35 | 1.30 | 1.30 | 1.25
(Eigg) Motor no-load current A 70.0 81.0 960 | 130.0
E2-05 | Motor line-to-lineresis- o | 0o | 0025 | 002 | 0014
(E4-05) |tance ' ' ' '
E2-06 Motor leak inductance % | 20.0 | 20.0 | 20.0 | 20.0
E2-10 Motor iron loss fqr W | 2850 | 3200 | 3700 | 4700
torque compensation
L2-02 |Momentary powerloss | o1 54 | 50 | 20 | 20
ridethru time
L2-g3 | Min- baseblock (BE) s | 18| 19| 20| 21
time
L2-04 | Voltage recovery time S 1.0 1.0 1.0 1.0
L8-02 |Overheat pre-alarmlevel | °C | 95 95 95 95

Parameter Tables

Note Attach aMomentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 secondsis required for 200-V class
Inverters with outputs of 0.4 to 11 kW.

* If C6-02issetto0, 1, or F and theinitial value of C6-03 and C6-04 is 2.0 kHz, theinitial settings for C6-02 are asfollows: 2: 5.0 kHz, 3: 8.0 kHz, 4:
10 kHz, 5: 12.5kHz, 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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Application and Overload Selections

@ Select the Overload to Suit the Application

Set C6-01 (CT: Low carrier constant torque, VT: High carrier variable torque) depending on the application
for which the Inverter is used. The setting ranges for the Inverter carrier frequency, overload tolerance, and
maximum output frequency depend on the setting in C6-01. If using the Inverter with C6-01 set to the factory
setting (1: VT), use aload application in which load torque reduces with the speed, e.g., fans and pumps.

BRelated Parameters

Name Control Methods
Param- Change Open
eter A Setting | Factory | sduring VIf
Description )
Num- LCD Display # Range | Setting | Opera- | vyf | with | 0OP
ber tion PG vec-
tor
CT/VT selection 0: CT (low carrier, constant torque, 150% per
minute)
Ce-01 1: VT (high carrier, variable torque, 120% per Oorl 1 No Q Q Q
Heavy/Norma Duty minute)
Carrier frequency selection | Select carrier wave fixed pattern.
C6-02 Select F to enable detailed settings using parame- OtoF 6*1 No Q Q Q
CarrierFreq Sel ters C6-03 to C6-05.
Carrier frequency upper
limit
2.0to
©6-03 150 15'91kHZ No A A A
*2+3
CarrierFreq Max
Set upper and lower carrier frequency limitsin
kHz.
Set the carrier wave gain as shown below.
In vector control method, the carrier frequency is
fixed according to C6-03 (Carrier Frequency
Carrier frequency lower | Upper Limit).
limit Carrier frequency
C6-03 04
utput frequency x 4to
C6-04 co-04 —/(6(26-05) xK 150 | 150KHZ 1 o A A | No
*2+3
- Output frequency
E1-04
CarrierFreq Min ) ) _(Maxmum o_utput frequency) )
K is the coefficient determined by the set valuein
C6-03.
C6-03 > 10.0kHz: K =3
10.0 kHz > C6-03 > 5.0 kHz
K=2
5.0kHz >C6-03: K =2
Carrier frequency
proportional gain
C6-05 001099 | 00 No A A | 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 C6-0l isset to 1, and C6-02 isset 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: High Carrier, Variable Torque

Constant Torque

Torque

0 Motor speed

Variable Torque

Torque

0 Motor speed

Constant torque means a fixed load torque for al motor
speed, and it requires overload resi stance capability.
Applicationsinclude pushers, conveyors, cranes, and
other friction or heavy loads.

Variabl e 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 noiseis present.

High carrier: Acoustic noiseis not present.

WSetting 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 parametersis limited as follows:

C6-01 Set Value

0 (Low Carrier, Constant Torque)

1 (High Carrier, Variable Torque)

Inverter Overload Protection Level min

150% Inverter rated current/1

120% Inverter rated current/1
min.

C6-02 (Carrier Freguency Selection)

0: Low carrier, low noise
1: Carrier 2 kHz

0: Low carrier low noise
1: Carrier 2kHz

2: Carrier 5kHz

3: Carrier 8.0 kHz

4: Carrier 10.0 kHz

5: Carrier 12.5 kHz

6: Carrier 15 kHz

Operation)

F: User-set*
E1-04 and E3-02 (Max. Output Fre- 150 Hz 400 Hz
quency)
L3-02 (Stall Prevention Level During 150% 120%
Acceleration) ’ j
L3-06 (Stall Prevention Level During 150% 120%

* Factory settings depend on Inverter capacity.
200V and 400 V Class Inverters for 0.4 to 22 kW: 6 (15 kHz)

200V Class Inverters for 30 to 90 kW, or 400V Class Inverters for 30 to 185 kW: 4 (10 kHz)
200V Class Inverter for 110 kW, or 400 V Class Inverters for 220 to 300 kW: 1 (2 kHz)

» 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.
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Carrier Frequency

When selecting the carrier frequency, observe the following precautions items.

» When using a device with C6-01 set to 1 (VT), adjust the carrier frequency according to the cases shown
below.

If the wiring distance between Inverter and motor islong: Set the carrier frequency low. (Use the following
values as guidelines.

Wiring Length 50 m or less 100 m or less Over 100 m

ge?t'%(came”req”ency) 0106 (15 kH2) 0to 4 (10kH2) 0102 (5 kHz)

If speed and torque are inconsistent at |ow speeds: Set the carrier frequency low.
If Inverter noise is affecting peripheral devices. Set the carrier frequency low.

If leakage current from the Inverter islarge: 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 5-85.

« When using V/f control or V/f control with PG, you can vary the carrier frequency to match the output fre-
guency, 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 Proportiona Gain).

Carrier Frequency

C6-03

C6-04 <4 Sf(tfm frequency x C6-05

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 C6-05to 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 isset from 2 to E.
If C6-01 = 1 and Carrier Frequency Selection C6-02 isset from 7 to E.
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Application and Overload Selections

mCarrier Frequency and Inverter Overload Current Level

When C6-01 is set to 1, the Inverter overload level will be reduced. Even when the overload current falls to
below 120%, OL 2 (Inverter overload) will be detected. The Inverter overload current reduction level is shown

below.
verload current reduction level 200 V class 22 kW or less
A 400 V class 22 kW or less
100%
80% /
200V cla!s
37 to 90 kW, 200 V class
400 V class ig;\\’/v |
7510 185 k class
50% 30 to 55 kW
Carrier frequency
»
0 5kHz 8kHz 10kHz 15kHz

Fig 6.2 Overload Current Reduction Level
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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.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e
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 1 No Q Q Q
3: Option Card
4: Pulse train input
Pulsetrain
: ) ) 0: Frequency reference
He-o1 | inputfunctionselection | 4. pyp feeqback value Oto2 0 No A A A
Pulse Input Sel 2: PID target value
Pulsetrain
input scaling Set the number of pulsestaking the referencetobe | 1000 to
H6-02 100%, in Hz. 32000 1440 Hz Yes A A A
Pulse Input Gain

minput 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.

—
,- 4

i
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2
iy
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Fig 6.3 Frequency Setting Display




Frequency Reference

minputting the Frequency Reference Using Voltage (Analog Setting)

When b1-01isset to 1, you can input the frequency reference from control circuit terminal Al (voltage input),
or control circuit terminal A2 (voltage or current input).

Inputting Master Speed Frequency Reference Only (Asian Model)

If inputting the master speed frequency reference only, input the voltage reference to control circuit terminal
Al

Inverter

2kQ (2 W)

+V (Power supply: 15 V,
20 mA)

Al (Master speed frequency
reference)

A2 (Auxiliary speed frequency
reference)
AC (Analog common)

2 kQ
@w)

Fig 6.4 Master Speed Frequency Reference Input

2-Step Switching: Master/Auxiliary (Asian Model)

If performing 2-step switching between master and auxiliary speed frequencies, input the master speed fre-
guency 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 A1 (master speed frequency reference) will
be the Inverter frequency reference, and when terminal S3is ON, termina A2 (auxiliary speed frequency ref-
erence) will be the Inverter frequency reference.

Inverter

S3 Multi-step speed
Master/ command 1

Auxiliary

SC Sequence common

+V (Power supply: 15 V,
20 mA)

0to 10 Vinput

| Al (Master speed frequency

Oto10V reference)

input

A2 (Auxiliary speed frequency
reference)

AC (Analog common)

Fig 6.5 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).
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Inputting Master Speed Frequency Reference Only (European Model)

If inputting the master speed frequency reference only, input the voltage reference to control circuit terminal
A1l. The voltage range canbe selected by setting H3-01.

When H3-01 =0 When H3-01 =1

Inverter Inverter

2kQ (2W) 2kQ (2w)

+V (Power supply: 15 V,

20 mA) +V ;%onv::; supply: 15 V,
AL (Master speed frequency Al (Master speed frequenc
reference) reference)p 9 Y
2 kQ A2 (Auxiliary speed frequency 2 kQ A2 (Auxiliary speed frequency
@w) reference) @w) reference)
AC (Analog common)

AC (Analog common)

-V (Power supply: =15V,
20 mA)

2kQ (2 W)

Fig 6.6 Master Speed Frequency Reference Input

2-Step Switching: Master/Auxiliary (European Model)

If performing 2-step switching between master and auxiliary speed frequencies, input the master speed fre-
guency 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 A1 (master speed frequency reference) will
be the Inverter frequency reference, and when terminal S3is ON, termina 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: 15 V,
0to 10V input 20 mA)

Al (Master speed frequency

0to10V reference)

input

A2 (Auxiliary speed frequency
reference)

AC (Analog common)

OFF__ON
; DIP switch S1

When H3-01 =1

Inverter

S3 Multi-step speed
Master/ command 1
Auxiliary

SC Sequence common

+V (Power supply: 15 V,
20 mA)

2kQ
2% IZ['I]

2kQ
zwlLloto-10v
010 +10V

Al (Master speed fre-
quency reference)

A2 (Auxiliary speed fre-
quency reference)

AC (Analog common)

0to 10 V input

-V (Power supply: —15 V, 20 mA
OFF _ON

JH oP sviten s

Fig 6.7 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).




Frequency Reference .

minputting Frequency Reference Using Current

When b1-01 is set to 1, you can input the frequency reference from control circuit terminal A2. Input the cur-
rent (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)
theinput on A2 isadded to A1l

Inverter

+V (Power supply: 15 V, 20 mA)

Al (Auxiliary speed frequency
reference)

A2 (Master speed frequency
reference)

AC (Analog common)

1 to 20 mA input

OFF _ON

1 E DIP switch S1
2

Fig 6.8 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 termina A2 to input the master speed reference and terminal A1 to input the auxiliary frequency
reference, set H3-13 (Terminal A1/A2 Switching) to 1.

WSetting 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 (PulseTrain 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

Highlevel voltage| 3.5t013.2V

Heavy duty 30 to 70% 32 kHz ma3X-5 sy
Pulse f 01032 kH JUE “ 7] RP(Pulse train input termi-
e Teareney 0 z Pulse input nal)

AC (Analog common)

Fig 6.9 Frequency Reference Using Pulse Train Input
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€ Using Multi-Step Speed Operation
With SYSDRIVE RV series Inverters, you can change the speed to a maximum of 17 steps, using 16 fre-
guency references, and one jog frequency reference.

The following example of a multi-function input termina function shows a 9-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

BRelated 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 IPETEIEHET Set Value Details
Number
s 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 Terminal S6 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'sjog frequency selection is given priority over multi-step speed references.
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Setting Precautions
When setting anal og 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 b1-01to 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).

EmConnection Example and Time Chart

The following diagram shows a time chart and control circuit termina connection example during a 9-step

operation.
Inverter
—O S1 Forward/stop
[ S2 Reverse/stop
q Error reset
[ Multi-step reference 1
[ Multi-step reference 2
L Multi-step reference 3
[ Jog frequency
SC Sequence common
Fig 6.10 Control Circuit Terminal During 9-step Operation
Frequenc
refe(?'enceys
Frequency
reference 7
Frequenc /
refe?'enceye
Frequency
reference 5
Frequenc /
refe?'encey4
Frequency
Frequency reference 3
reference Frequency refer-
ence 2: Auxiliary
speed frequency
Frequency ref-
lerence 1: Mas- Jog frequency
ter speed H
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 H
Jog frequency | OFF : : N
selection : : .

Fig 6.11 Multi-step Speed Reference/Jog Frequency Selection Time Chart
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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.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e

tor

Operation method selec- Set the run command source.

tion 0: Digital operator
b1-02 1: Control circuit terminal (sequence input) 0to3 1 No Q Q Q
2: RS-422A/485 communications
Run Source 3: Option Card

mPerforming 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/REV). For details on the Digital Operator, refer to Chapter 3.

mPerforming 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-
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.

Inverter
Forward/stop

—O O—O0 si

Reverse/stop

O O0—O 2

O SC Sequence common

Fig 6.12 2-wire Sequence Wiring Example
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Performing Operations Using a 3-wire Sequence

By sdlecting O for any parameter from H1-01 to H1-05 (related to terminas 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)
R St
®.® O O Run command
S? (operates when ON)
Stop command
S5 E;topped when OFF)
O O orward/reverse direction
s¢ (multi-function input)

—‘; Sequence input common

Fig 6.13 3-wire Sequence Wiring Example

50 ms min.
Run command | Can be either ON or OFF
OFF

Stop command | (stopped)
Forward/reverse OFF (forward)l ON (reverse) |
direction

Motor speed
Stop Forward Reverse Stop Forward

Fig 6.14 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
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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.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- Vit with Vi
ber tion PG ee=
tor
Sets the stopping method when a stop command is
Stopping method selection | input.
0: Deceleration to stop
1: Coast to stop
b1-03 2: DC braking stop (Stops faster than coast to Oto3 0 No Q Q Q
. stop, without regenerative operation.)
Stopping Method 3: Coast to stop with timer (Run commands are
ignored during deceleration time.)
Zero speed level (DC S
injection braking starting Sets the frequency to start the DC injection brak-
frequency) ing in units of Hz when deceleration to stop is 00to
b2-01 selected. 1'0 0 0.5Hz No A A A
DC injection braking starts from E1-09 when b2- '
DCInj Start Freq 01 < E1-09.
DC injection braking cur-
rent Setsthe DC injection braking current as a percent, 0to
b2-02 with the Inverter rated current as 100%. 100 50% No A A A
DCInj Current
g(;' njection braking time Sets the DC injection braking time in seconds.
op The motor coasts to a stop after the deceleration 0.00
b2-04 time dueto inertia. DC injection breaking stops to 050s No A A A
coasting. 10.00
DCInj Time@Stop The value 0.00 disables DC injection.
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mDeceleration to Stop

If the stop command isinput (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 6-20 Setting Acceleration and Deceleration Times.

Run command
ON |

OFF

Output frequency H
Decelerates to stop at
deceleration time | N
DC injection brake

DC injection brake time
when stopping (b2-04)

Fig 6.15 Deceleration to Stop

ECoast to Stop

If the stop command isinput (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 inertiaincluding the load.

ON

Run command
| OFF

Output frequency

<—| Inverter output freqeuencty interrupted.

Fig 6.16 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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mDC Braking Stop
If the stop command isinput (i.e., the run command is turned OFF) when b1-03 is set to 2, await 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 isinput.

DC injection brake time

Run command
ON | OFF

b2-04 x 10

Output frequency

<—| Inverter output voltage interrupted |

! DC injection brake

b2-04

Minimum baseblock DC injection brake time| Output frequency at
H H stop command input

time (L2-03)

10% 100% (maximum output frequency)

Fig 6.17 DC Injection Braking (DB) Stop

% Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.

INFO

mCoast to Stop with Timer
If the stop command isinput (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
thetime T has elapsed. The time T depends upon the output frequency when the stop command is input and

the deceleration time.

Operation wait time T

Run command ON OFF | ON OFF ON
: : Deceleration time

Output H H
frequency ' (e.g., C1-02)

| Inverter output voltage interrupted |—>

| Operation wait time T Minimum baseblock
time (L2-03)

Output frequency at
stop command input

100% (Maximum output frequency)

Minimum output frequency

Fig 6.18 Coast to Stop with Timer
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@ Using the DC Injection Brake

Set parameter b2-03 to apply the DC injection brake voltage to the motor whileit 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.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter . Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- \i with Vi
ber tion PG ee=
tor
DC injection braking cur-
rent
. Set the DC Injection Braking Current as a percent- Oto o
b2-02 age of the Inverter rated current. 100 50% No A A A
DCInj Current
aDthi n{ection braking time Used to set the time to perform DC injection brak-
a ing at start in units of 1 second. 0.00
b2-03 Used to stop coasting motor and restart it. When to 0.00s No A A A
the set valueis O, DC injection braking at start is 10.00
DCInj Time@Start not performed.

minputting the DC Injection Brake Command from Control Circuit Terminals

If a multi-function input terminal (H1-OO0) 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. .

Thetime chart for the DC injection brake is shown below.

DC injection brake command I

FRUN I I

Output frequency

DC injection brake  £4.gg 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 6.19 DC Injection Brake Time Chart
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EmChanging 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 10V input (voltage) or 20 mA input (current), 100% of the Inverter rated current will be applied.
DC injection brake voltage level

100% [ d
Inverter rated current :

0 10V
4 (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 6.20 DC Injection Brake Current Using an Analog Input

€ Using a Deceleration Stop from an External Input

Set a multi-function input termina (H1-OOO) 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 (H1-000) to 15, and if it uses normally closed logic, set the multi-function input terminal (H1-010)
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 decel eration stop com-
mand.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e
tor
Deceleration stop time The deceleration time when the multi-function
) input “ Deceleration stop” is ON. 0.0to
C1-03 Thisfunction can be used a stopped method when | 6000.0" 100s . A A A
Fast Stop Time afault has been detected.

* The acceleration and decel eration settings range varies depending on the setting in C1-10. When C1-10 is set to O, the accel eration/decel eration settings
range s 0.00 to 600.00 (seconds).
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.Acceleration and Deceleration Characteristics

This section explains the accel eration and decel eration 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
timeis C1-01, and the factory setting of the deceleration time is C1-02.

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter I Setting | Factory | during VI/f
Description )
Num- LCD Display P Range | Setting | Opera- | v/t | with | \0°P
ber tion PG e
tor
c1-01 Acceleration time 1 Set the acceleration time to accelerate from 0 to Yes 0 Q 0
Accd Time 1 the maximum output frequency, in 1-second units.
c1-02 Deceleration time 1 Set the deceleration time in seconds for the output Yes 0 0 0
Decel Time 1 frequency to fall from 100% to 0%.
Acceleration time 2 Acceleration time when multi-function input
C1-03 "Acceleration/deceleration time selection 1" is Yes A A 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 A
Decel Time 2 ON.
0.0to
Acceleration time 3 Acceleration time when multi-function input 6000.0" 100s
C1-05 "Acceleration/deceleration time selection 2" is No A A 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 A
Decel Time 3 ON.
Acceleration time 4 Acceleration time when multi-function input
"Acceleration/deceleration time selection 1" and
CLo7 ! "Acceleration/deceleration time selection 2" are No A A A
Accel Time 4 ON
Deceleration time 4 Deceleration time when multi-function input
C1-08 "Acceleration/decel eration time selection 1" and No A A A
Decel Time 4 "Acceleration/deceleration time 2" are ON.
Acceleration/deceleration
c1-10 | time setting unit 0: 0.01ls Oori 1 No A A A
1:01s
Acc/Dec Units
Set the frequency at which accel eration/decelera-
Acceleration/deceleration | tion time switches automatically.
time switching frequency | Lessthan set frequency: Acceleration/decel eration
time4 00to
Ci-11 Set frequency or above: Acceleration/dece eration 460 0 0.0Hz No A A A
time 1 '
Multi-function inputs " Acceleration/dece eration
AcdDec SW Freq time selection 1" and " Acceleration/decel eration
time selection 2" are given priority.




.—-

Name Control Methods
Param- Change OrEn
eter N Setting | Factory | during VI/f
Description A
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
S-curve characteristic time
a acceleration start
c2-01 0295 | 0205 No A A A
SCrv Acc® Start Set the S-curve characteristic time for each part in '
seconds.
. When you set the S-curve characteristic time, the
ast' curve Cgf_‘r acter:jslc time | gart time and end time S-curve characteristic
acceleration en ime ; iontimei
time's accel eration/deceleration timeislengthened | 0.00to
C2-02 by 1/2 only. 250 0.20s No A A A
SCrv ACC@ End
Run
command OFF
S-curve characteristic time ON
a deceleration start Output frequency 0,001
C2:03 D0 020 No A A A
2.50
SCrv Dec@ Start
S-curve characteristic time
a deceleration end
C2-04 000to | 5095 No A A A
2.50
SCrv Dec@ End

The acceleration and decel eration settings range varies depending on the setting in C1-10. When C1-10 is set to O, the accel eration/decel eration settings
range s 0.00 to 600.00 (seconds).

WSetting Acceleration and Deceleration Time Units

Set the accel eration/decel eration time units using C1-10. Parameter C1-10 is set to 1 at the factory.

Set value Details
0 The acceleration/decel eration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The accel eration/decel eration time settings range is 0.00 to 600.00 in unitsof 0.1 s.

mSwitching 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-O00) are set to 7 (acceleration/deceleration time selection 1) and 1A (accel eration/decel -
eration time selection 2), you can switch the accel eration/decel eration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the acceleration/decel eration time switching combinations.

OFF OFF C1-01 C1-02
ON OFF C1-03 C1-04
OFF ON C1-05 C1-06
ON ON C1-07 C1-08

mSwitching 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/decel eration
time automatically as shown in the following diagram.

Set C1-11 to avalue other than 0.0 Hz. If C1-11 is set to 0.0 Hz, the function will be disabled.
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Output frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

\ " g : :
C1-07 rate C1-01 rate C1l-02rate C1-08rate

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 6.21 Acceleration/deceleration Time Switching Frequency

mAdjusting 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 accel eration/deceleration time using terminal A2's input voltage.

The Inverter's accel eration time when the accel eration time has been set in C1-01 is as follows:

Acceleration time = C1-01 set value x acceleration/deceleration time gain

Acceleration/deceleration time gain (set value: 5)

100%

50% | - 10 V) = 10 V/Input voltage (V) x 10 (%)

Oway 5V 10V

Fig 6.22 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 decel eration 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.

\3

INFO

Set the S-curve characteristic time to lengthen acceleration/deceleration time as follows:
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 +
Deceleration end time S-curve characteristic time) / 2

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

forX0) C3-03

Output frequency — - ]

C2-0

C2-0

Fig 6.23 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.

BRelated Parameters

Name Control Methods
Param- Change OrEn
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | Vi | with k/°°p
ber tion PG e
tor
Dwell frequency at start 00to
b6-01 Run ON 200.0 0.0Hz No A A A
u .
Dwell Ref@Start Gommand ————— OFF
Dwell time at start Output 00t
b6-02 frequency 00 00s No A A A
Dwell Time@Start :
Dwell frequency at stop . .
b6-03 MT*’G 0l 0603 - dote | 00Hz No A A A
Dwell Ref@Stop b6-02 b6-04 ¢
Dwell time at stop The dwell function is used to output a frequency 00t
b6-04 temporarily when driving a motor with a heavy 10 6’ 00s No A A A
Dwell Time@Stop load. -
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€ Preventing the Motor from Stalling During Acceleration (Stall Prevention
During Acceleration Function)

The Stal 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 accel erates to the value set in L3-02. With this

setting, the accel eration time setting is ignored.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | vif | with | ;2°P
ber tion PG ee=
tor
_ . 0: Disabled (Accelerates according to the setting.
Stall prevention selection Motor may stall if the load is too great.)
during acceleration 1: Enabled (Acceleration stops when the level set
L3-01 in L3-02 is exceeded. Acceleration restarts 0to2 1 No A A 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 dur- | Set as apercent taking the Inverter rated voltage to
ing acceleration be 100%.
L3-02 Normally, itis not necessary to changethissetting. | 0 to 200 120%* No A A A
Lower the set value if the motor stallsusing the
SallP Accel Lvi factory setting,
Stall prevention limit dur- | If using the motor at a frequency higher than the
ing acceleraion setting in E1-06, set the lower limit of the stall pre-
L3-03 vention level during acceleration asa percent, tak- | 0 to 100 50% No A A A
ing the Inverter rated current to be 100%.
SallP CHP LV Normally, it is not necessary to change this setting.

Shows theinitial value when C6-0lisset to 1. If C6-01 isset to 0, theinitial value is 150%.
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BTime Chart

The following figure shows the frequency characteristics when L3-01 isset to 1.

Output current

Stall level during
L3-02 | acceleration

L3-02 [ (N S '
-15% i i
: Time
Output frequency | :
o >
! Output frequency is controlled !
to prevent the motor stalling.
Time

Fig 6.24 Time Chart for Stall Prevention During Acceleration

WSetting 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 Accelera-

tion)

L3-02 x L3-03 (Stall Prevention Limit during Ac-

celeration)

Output frequency

E1-06
Base Frequency (FA)

Fig 6.25 Stall Prevention Level and Limit During Acceleration



Acceleration and Deceleration Characteristics

@ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

The Stal Prevention During Deceleration function makes the rate of deceleration more gentle to suppress
increasesin DC bus voltage when the DC bus voltage exceeds the set value during motor decel eration.

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 isset 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,
decéderation 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.

BRelated Parameters

Name Control Methods
Param- Change OrEn
eter I Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG e

tor

0: Disabled (Motor decelerates according to
setting. When the deceleration time is short,

Stall prevention selection thereisarisk of main circuit overvoltage (0V)
during deceleration func- oceurring.) ) )
tion selection 1: Enabled (Prevents deceleration when main

circuit voltage reaches the overvoltage level.

Deceleration restarts after voltage has been

restored.)

L3-04 2: Intelligent deceleration mode (Minimizes 0to3 1 No Q Q Q
deceleration judging from main circuit
voltage. The deceleration time setting is
ignored.)

StallP Decel Sdl 3: Enabled (with dynamic braking)

tor, Braking Resistor Units, and Braking Units), be
sureto set parameter L3-04to O or 3.
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WSetting Example

An example of stall prevention during deceleration when L3-04 is set to 1 as shown below.

Output frequency Deceleration time controlled to

/ prevent overvoltage

Time

Deceleration timé
(set value)

Fig 6.26 Stall Prevention During Deceleration Operation

WSetting 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)
200V class 380

E1-01> 400V 760
400V class

E1-01 <400V 660

» When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
parameter L3-04to 0 or 3.

» To decelerate at ashorter time than the decel eration time set when L3-04 is set to 0 with the braking option
enabled, set L3-04 to 3.



Adjusting Frequency References .
.Adj usting 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.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during Vi (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG ee=
tor
S'gﬂa' selectterminal AL | 4. \qitage |imit enabled (Below 0V is O V)
H3-01 (voltage) 1: Voltage limit disabled Oorl 0 No A A A
Term A1 LVl Sel Set value 1 can be set for (-E) models.
Gain (terminal A1) ; ;
ey o™ | 208 | 00w | ves | A | A | A
Terminal A1 Gain g max. output Trequency o :
H3-03 Bias (terminal A1) Set the frequency during 0 V input as a percent, '1(32'0 0.0% Yes A A A
Terminal Al Bias taking max. output frequency to be 100%. +100.0
Multi-function analog 0: Limit negative frequency settings for gain and
input terminal A2 signal bias settingsto 0.
level selection 1: Do not limit negative frequency settings for
H3-08 gain ar_1d bias settingsto O (i.e., dlow reverse 0to2 P No A A A
operation).
; 2: 4t0 20 mA (9-bit input).
Term A2 Signal Switch current and voltage input using the switch
on the control panel.
Multi-function analog
input terminal A2 function - : ; : _
H3.09 | sdection Select multi-function analog input function for ter 0to 1F 0 No A A A
minal A2.
Terminal A2 Sel
Gain (terminal A2) Set the reference capacity for each function during
10V (20 mA) input as a percent. 0.0to o
Hg-10 Set the 100% content function selected using H3- 1000.0 100.0% Yes A A A
Terminal A2 Gain 09 to 100%.
Bias (termind A2) Set the reference capacity for each function during -100.0
. 0V (4 mA) input as apercent. )
He-1 Set the 100% content function selected using H3- +l(t)% 0 0.0% Yes A A A
Terminal A2 Bias 09 to 100%.

*

For (-E) models.

mAdjusting 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 A1l 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.
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Frequency reference Frequency reference
H3-02 H3-10
H3-03 Terminal A1l Ha-11 Terminal A2 input
input voltage voltage (current)
ov 10V 0V (4 mA) 10 V(20 mA)
Terminal Al input Terminal A2 input

Fig 6.27 Terminals A1 and A2 Inputs

mAdjusting 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 6.28 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal Al isthe sum of H3-02 and terminal A2 gain. For example, when H3-02 is set
t0 100% and terminal A2 isset to 5V, theterminal A1 frequency reference will be 50%.

Frequency reference

100%--===="====""""~ "7 H3-02

50%

Terminal A1 input voltage

mAdjusting 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-
ageisaddedto Al asabhias.



Adjusting Frequency References

Frequency bias

100%

0V(4mA) 10 V(20 mA)

Multi-function analog input
terminal A2 input level

Fig 6.29 Frequency Bias Adjustment (Terminal A2 Input)

For example, if H3-02 is 100%, H3-03 is 0%, and terminal A2 isset to 1V, the frequency reference from

terminal A1 when OV isinput to A1 will be 10%.

Frequency reference
---------------------------------- —1 H3-02

10% s
Biaso{ ’

Terminal A1 input voltage

@ Operation Avoiding Resonance (Jump Frequency Function)

The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-

ciesin 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.

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter - Setting | Factory | during V/f
Num- LCD Display Description Range | Setting | Opera- | v | with | S0P
ber tion pc | Vec
tor
Jump frequency 1 . .
d3-01 Set the frequency center value at which to prohibit 0.0 Hz No A A A
Jump Freq 1 settings, in hertz.
Set to 0.0 to disable the jump frequency.
Jump frequency 2 Make sure the settings are as follows: d3-01 > d3- 00to
d3-02 02 > d3-03. 460 0 0.0 Hz No A A A
Jump Freq 2 Operation within the jump frequency rangeis pro- '
hibited. Changes during accel eration and decelera-
Jump frequency 3 tion are made gradually without performing
d3-03 jumps. 0.0 Hz No A A A
Jump Freq 3
Jump frequency width Set the jump frequency width in hertz. 00to
d3-04 The jump frequency rangeisas follows: (Jump 2'0 0 10Hz No A A A
Jump Bandwidth frequency +d3-04). ’
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The relationship between the output frequency and the jump frequency referenceis as follows:

Output frequency

/|

\

A

Frequency reference descending . /

A T
1 Jump frequency width d3-04

E : /l:requency:
/ P reference :

ascending!
Y ' v Jump

— / 1 frequency
Vo Jump 1 width d3-04

frequency !
width d3-04 ;

Y

e . .
A Y Y
Jump Jump Jump

frequency frequency frequency
3(d3-03) 2 (d3-02) 1 (d3-01)

Jump frequency reference

Fig 6.30 Jump Frequency

mSetting 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-
guency), 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 6.31 Jump Frequency Setting Using an Analog Input

WSetting Precautions
« Set the jJump frequency according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
» When parameters d3-01 to d3-03 are set to 0 Hz, the jJump frequency function is disabled.

€ 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.
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BRelated Parameters

Adjusting Frequency References

Name Control Methods
Param- Change
eter P Setting | Factory | during v | Open
Num- LCD Display # Range | Setting | Opera- | v | with | S9OP
ber tion pc | Vec-
tor
?el,lles;train input function 0: Frequency reference
H6-01 fon 1: PID feedback value 0to2 0 No A A A
Pulse Input Sel 2: PID target value
Pulsetrain input scaling ; ; _
H6-02 Set the number of pulsesin Hz, taking the refer 1000 to 1440 Hz Yes A A A
Pulse In Scaling ence to be 100%. 32000
Pulsetrain input gain ; ;
H6-03 Set_thelr]put gan Ig/_d asapercent when the pulse 0.0to 100.0% Yes A A A
Pulse Input Gain train set in H6-02 isinput. 1000.0
Pulse train input bias -100.0to
H6-04 Set the input bias when the pulsetrainisO. 10(') 0 0.0% Yes A A A
Pulse Input Bias '
H6-05 Pulsetrain input filter time Set the pulse train input primary delay filter time 0.00to 0.10 Y
; es A A A
Pulse In Filter constant in seconds. 2.00 s
The following diagram shows the method for adjusting the frequency reference using pulse inputs.
Gain and bias R ,
Filter 603 bommnnnns : ! Master speed
RP ovel 1 ' °/° 1 > frequency
° > ycle @ , -
I T o T >
measurement 1+sT H6-04 ! ! PID feedback
Pulse H6-05 0% 100% =°—'—>2 PID target value
""" He-01

Scaling using H6-02

Fig 6.32 Frequency Reference Adjustments Using Pulse Train Inputs

WSetting 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 vaue = 2000 x 60/30 = 4000 Hz (4 kHz)

WSetting 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. M ake 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-
guency) to be 100%.

BRelated Parameters

Name Control Methods
Param- Change e
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-

tor

Frequency reference upper
do-op | limit
Ref Upper Limit

Set the output frequency upper limit as a percent, 0.0to

0,
taking the max. output frequency to be 100%. 110.0 100.0% No A A A

@ 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 al frequencies.

« Adjust the minimum leve 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).

BRelated Parameters

Name Control Methods
Param- Change
i i Open
eter eserien Setting | Factory | during Vi LP
Num- LCD Display Range | Setting | Opera- | v/ | with V%?:P
ber tion PG

tor

Frequency reference lower
limit Set the output frequency lower limit as a percent, 0.0to

d2-02 taking the base reference to be 100%. 110.0 0.0% No A A A
Ref Lower Limit
Il\/laste:_sp_?ed reference Set the master speed reference lower limit as a 00to

d2-03 |'oweriimi percent, taking the max. output frequency to be 1'10 0 0.0% No A A A

Refl Lower Limit 100%.
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Speed Limit (Frequency Reference Limit Function)

mAdjusting Frequency Lower Limit Using an Analog Input

If you set parameter H3-09 (Multi-function Anaog Input Terminal A2 Function Selection) to 9 (output fre-
guency 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 10y terminal A2 input level

(4 mA) (20 mA)

Fig 6.33 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 dlip
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.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- Vit with Vi
ber tion PG ee=
tor
Use this parameter to improve speed accuracy
Slip compensation gain when operating under aload. Normally, thereis no
P pen 9 need to make this setting.
Adjust parameter C3-01 under the following con-
C3-01 ditions: 0.0to 2.5 0.0* Yes A No A
« Increase the set value when the speed falls to
Slip Comp Gain below the target value. )
« Decrease the set va ue when the speed rises to
above the target value.
Set the primary delay time constant for the dip
Slip compensation pri- compensation function in seconds.
mary delay time Normally, thereis no need to make this setting.
Adjust parameter C3-02 under the following con-
c3-02 ditions: I e A | No | A
*  When the dlip compensation response is | ow,
Slip Comp Ti lower the set value.
Ip Comp Time * When the speed is unstabl e, increase the set
value.
Slip compensation limit Set the upper limit of the compensation amount Oto
C3-03 for the dlip compensation function as a percent, 250 200% No A No A
Slip Comp Limit taking the motor rated slip amount to be 100%.
0: Slip compensation is disabled during
Slip compensation during regeneration.
regeneration 1: Slip compensation is enabled during
regeneration.
C3-04 If the dlip compensati on function operates during Oorl 0 No A No A
regeneration, you might have to use the braking
Slip Comp Regan option (braking resistor, Braking Resistor Unit, or
Braking Unit) to momentarily increase the regen-
erative amount.
Output voltage limit opera-
tion selection 0: Disabled.
1: Enabled. (The motor flux will be lowered auto-
G305 matically when the output voltage become sat- Oorl 0 No No No A
. urated.)
V/F Slip Cmp Sel

*
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Improved Operating Efficiency .

mAdjusting 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
Set C3-01 to 1.0 to compensate the rated slip set using the rated torque output status.
Adjust the dlip 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 dlip (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 unladen current. The

motor rated slip is set automatically in the vector control using autotuning.
2. InV/f control, set C3-01 to 1.0. Setting this parameter to 0.0 disables slip compensation.

3. Apply aload, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at atime. If the speed is less than the target value, increase the slip compensation gain, and if
the speed is greater than the target val ue, reduce the slip compensation gain.

mAdjusting Slip Compensation Primary Delay Time Constant
Set the dlip compensation primary delay time constant in ms.
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.

mAdjusting 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.

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 6.34 Slip Compensation Limit
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WSelecting 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.

WSelecting 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 speedsisinsufficient, it isnot necessary to
change the output voltage limit operation.
« |f the power supply voltage istoo 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 asfollows. Motor primary voltage |oss 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
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BRelated Parameters

Improved Operating Efficiency

Name Control Methods
Param- Change oheh
eter_ . Description Setting | Factory durlng_ y/f Lo
Num LCD Display Range | Setting | Opera Vit with Vi
ber tion PG ee=
tor
Set the torque compensation gain using the multi-
Torque compensation gain plication f_actor. Normal Iy,_ thereis no need to
change this parameter. Adjust the torque compen-
sation gainin the following circumstances.
« If thecableis very long, increase the set value.
« If the motor is smaller than the maximum 0.00to
C4-01 gpplicable motor of the Inverter, increase the 2.50 1.00 Yes A A A
set value.
« If the motor is vibrating, reduce the set value.
) Adjust this parameter so that the output current
Torq Comp Gain during low-speed rotation does not exceed the
Inverter rated output current range.
Torque compensation pri- fSl'zj-“'.rt1 étr;::; r’1)r|ln mrﬂrsy delay for the torque compensation
mary delay time constant Normally, thereis no need to make this setting.
Adjust this parameter in the following circum- 0to 200 ms
c4-02 stances. 10000 "1 No A AL A
. « If the motor is vibrating, increase the set value.
Torq Comp Time « If the motor responseis low, decrease the set
value.
Starting torque value (for-
ward)
o )
c4-03 Sets the value based on 100% motor’s rated 00to 0.0% No No No A2
torque. 200.0
F TorqCmp@start
Starting torque value
(reverse)
Sets the value based on 100% motor’s rated -200.0to *2
C4-04 torque. 00 0.0% No No No A
R TorgqCmp@start
Starting torque time con-
stant Sets the rise time constant (ms) for the starting
C4-05 torque value. 0to 200 10 ms No No No NG
The filter isdisabled if set between 0 and 4 ms.
TorgqCmp Delay T

* 1. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
* 2. The starting torque value can be set only for (-E) models.

mAdjusting 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 cableisvery 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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mAdjusting 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, thereis no need to change the set vaue. 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 alight load. This func-
tion can be used in V/f without PG and V/f with PG.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter_ _ Description Setting | Factory durlng_ y/f Lo
Num LCD Display Range | Setting | Opera Vit with Vi
ber tion PG G-

tor

0: Hunting-prevention function disabled
Hunting-prevention func- 1: Hunting-prevention function enabled

tion selection The hunting-prevention function suppresses hunt-
ing when the motor is operating with alight load.
N1-01 Thisfunction isenabled in V/f control method Oorl 1 No A A No
only.

If high responseis to be given priority over vibra-
tion suppression, disable the hunting-prevention
function.

Hunt Prev Select

_ . . Set the hunting-prevention gain multiplication fac-
Hunting-prevention gain | tor.

Normally, thereis no need to make this setting.
Make the adjustments as follows:

N1-02 « |If vibration occurs with light load, increase the Oé)géo 1.00 No A A No
setting. ’
« |f the motor stalls, reduce the setting.
Hunt Prev Gain If the setting istoo large, the voltage will be too
suppressed and the motor may stall.
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@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) stabilizes the speed when aload changes swiftly.

The speed is compensated by the amount of fluctuation from the current feedback torque.

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter - Setting | Factory | during V/f
Num- LCD Display SR Range | Setting | Opera- | vif | with | {2°P
ber tion pGg | Vec
tor
Speed feedback detection | Set theinternal speed feedback detection control
control (AFR) gain gain using the multiplication function.
Normally, thereis no need to make this setting.
. Adjust this parameter as follows: 0.00to
N2-01 « If hunting occurs, increase the set value. 10.00 100 No No No A
« If responseis low, decrease the set value.
AFR Gan Adjust the setting by 0.05 a atime, while check-
ing the response.
Speed feedback detection
control (AFR) time con- ; ;
Set the time constant to decide the rate of change
N2-02 | stant in the speed feedback detection contral. 0t02000 | 50ms No No No A
AFRTime
Speed feedback detection
control (AFR) time con- Set the time constant to decide the amount of
N2-03 | stant 2 change in the speed. 0t02000 | 750 ms No No No A
AFRTime2
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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 aload can handle only limited torque, or when limiting the regeneration amount.

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
Forward drive torque limit
L7-01 — Set the torque limit value as apercent of themotor | 010300 | 200% No No No A
Torg Limit Fwd rated torque.
K T You can set up to four separate limits.
Reverse drive torque limit
L7-02 ° 0to 300 200% No No No A
. utput torque
Torg Limit Rev Posit
ositive torque
Forward regenerative L7-01
L7-03 |torquelimit Reverse No. of motor | 315300 | 200% No No | No | A
Torg Lmt Fwd Rgn I Forward
Reverse regenerative Nesaive
[ egative torque
L7-04 | Orauelimit 0t0300 | 200% No No | No | A
Torg Lmt Rev Rgn

Multi-function Analog Input (H3-09)

Control Methods
Open
e Function 100% of Contents V_/f Loop
Value \i with Vi
ec-
PG
tor
10 Positive torque limit Motor rated torque No No Yes
1 Negative torque limit Motor rated torque No No Yes
12 Regenerative torque limit Motor rated torque No No Yes
15 Positive/negative torque limit Motor rated torque No No 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).

WSetting 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.

mSet 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 isfactory-set as follows:

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.
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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 6.35 Torque Limit by Analog Input

WSetting 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 anaog 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 forv;/ard drive

Reverse positive regenerative torque
torque rg P 9 q

Forward torque limit —
(set value = 10)
Negative torque limit —
(set value = 11)

Regenerative torque limit

Terminal
A2

Forward negative regenerative torque
Min: Minimum value priority circuit

(set value = 12) Reverse
Positive/negative torque limit_| drive
(set value = 15) reverse
=-— - torque

64 ms

Forward torque limit

(L7-01) Forward torque limit L
Fl_e7vgr2§e torque  limit - win | Reverse torque limit

Parame- Forward regenerative torque >{ win |-{ sFs ppForward regenerative
limit (L7-03) torque limit

o min | sFs J»Reverse regenerative

Reverse regenerative torque e T
torque limit

limit (L7-04)

175% of Inverter rated current

Fig 6.36 Torque Limit Using Parameters and an Analog Input
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WSetting 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 limitsusing 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 vaue 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.

» Thetorquelimit accuracy is 5% at the output frequency of 10 Hz or above. When output frequency isless
than 10 Hz, accuracy islowered.

@ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the Inverter's
output frequency when atransient 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 L 3-05. 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.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VIf (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG G-
tor
Stall prevention selection 0: Disabled (Operates according to the setting.
during running function Motor may stall when theload is large.)
selection 1: Enabled--Dece eration time 1 (Stall prevention
. function during operation deceleration timeis
L3-05 setin C1-02) 0to2 1 No A A No
2: Enabled--Decel eration time 2 (Stall prevention
SallP Run So function during operation deceleration timeis
setin C1-04.)
_Stall pre_vention level dur- | Enahled when L3-05 isset to 1 or 2. Set asa per-
Ing running cent, taking Inverter rated current to be 100%. 120%
L3-06 Normally, thereis no need to make this setting. 30to 200 N ° No A A No
Lower the set value if the motor stalls at the fac-
SallP Run Level tory setting.

*

Theinitial value when C6-01 is set to 1is given. If C6-01 isset to 0, the initial value will be 150%.
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€ 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 isthe 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 6.37 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
& 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-M 6/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 (sel ects 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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BRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\Zi

VIf
with
PG

Open

Loop

Vec-
tor

L6-01

Torque detection selection
1

Torg Det 1 Sel

Overtorque/undertorque detection disabled.

Overtorgue detection only with speed agree-

ment; operation continues after overtorque

(warning).

2: Overtorque detected continuously during oper-
ation; operation continues after overtorque
(warning).

3: Overtorque detection only with speed agree-
ment; output stopped upon detection (pro-
tected operation).

4: Overtorque detected continuously during oper-
ation; output stopped upon detection (pro-
tected operation).

5: Undertorque detection only with speed agree-
ment; operation continues after overtorque
(warning).

6: Undertorque detected continuously during

operation; operation continues after over-

torque (warning).

Undertorque detection only with speed agree-

ment; output stopped upon detection (pro-

tected operation).

8: Undertorque detected continuously during

operation; output stopped upon detection (pro-

tected operation).

o

~

Oto8

No

L6-02

Torque detection level 1

Torg Det 1 LvI

Open-loop vector control: Motor rated torqueis
set as 100%.
VIf control: Inverter rated current is set as 100%.

0to 300

150%

No

Torque detection time 1

Torg Det 1 Time

Set the overtorque/undertorque detection timein
1-second units.

0.0to
10.0

01s

No

Torque detection selection
2

Torqg Det 2 Sel

L6-05

Torque detection level 2

Torg Det 2 LvI

L6-06

Torque detection time 2

Torg Det 2 Time

Output of torque detection 1 is enabled by setting
17 for H2-O0O and output of torque detection 1 is
enabled by setting 18 or 18 for H2-OO.

Oto8

No

Oto
300

150%

No

0.0to
10.0

01s

No

Multi-function Digital Outputs (H2-01 to H2-03)

Control Methods
Open
Set : \i
Value Function vif | with | LoOP
Vec-
PG
tor
B Overtorque/undertorque detection 1 NO Yes Yes Yes
(NO contact: Overtorque detection and undertorque detection enabled when contact is ON)
17 Overtorque/undertorque detection 1 NC Yes Yes Yes
(NC contact: Overtorque detection and undertorque detection enabled when contact is OFF)
18 Overtorque/undertorque detection 2 NO Yes Yes Yes
(NO contact: Overtorque detection and undertorque detection enabled when contact is ON)
19 Overtorque/undertorque detection 2 NC Yes Yes Yes
(NC contact: Overtorque detection and undertorque detection enabled when contact is OFF)
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H[6-01 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 Eunction Overtorque/ Overtorque/
Value Undertorque Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
1 Overtorque detecjuon only with speed matching; operation continues after OL 3 flashes OL4 flashes
overtorque (warning).
2 Overtorque detected C(_)ntlnuously during operation; operation continues OL 3 flashes OL4 flashes
after overtorque (warning).
3 (_)vertorque detection _only with speed matching; output stopped upon detec- oL3 it OL4lit
tion (protected operation).
Overtorque detected continuously during operation; output stopped upon . .
4 detection (protected operation). OL3lit OLalit
5 Undertorque dete_ctl on only with speed matching; operation continues after UL3 flashes UL4 flashes
overtorque (warning).
6 Undertorque detected (_:ontlnuously during operation; operation continues UL3 flashes UL4 flashes
after overtorque (warning).
Undertorque detection only with speed matching; output stopped upon . .
! detection (protected operation). UL3lit UL4lit
8 Under_torque detected contl_nuously during operation; output stopped upon UL3 lit UL4 it
detection (protected operation).

WSetting Example
The following diagram shows the time chart for overtorque and undertorque detection.
« Overtorque Detection

Motor current (output torque)

L6-02 or L6-05 |—————>FZ-———— ¥ T SN

L6-03 or k—-:

or overtorque detection2 NO | L6-06 | L6-06 |
: ON : ON

Overtorque detection 1 NO L6-03 or :<—-:

* 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

Undertorque detection 1 NO
or Undertorque detection 2 NO

ON L6-06

* 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 % ooy

Multi-function analog input
terminal A2 input level

0 1oV
(4 mA) (20 mA)

Fig 6.38 Overtorque/Undertorque Detection Level Using an Analog Input

Multi-Function Analog Input (H3-09)

Control Methods

Open

Set g VIf
Function Content at 100%

Value ’ Vit i I\?eoc’?

e tor

Motor rated torque (vector control), Inverter rated current (V/f con-

trol) Yes Yes Yes

7 Overtorque/Undertorque Detection Level
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€ Motor Overload Protection

You can protect the motor from overload using the Inverter's built-in electronic thermal overload relay.

BRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Open

Loop

Vec-
tor

VIf
with
PG

\Zi

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.

0.32to
6.40

190A
*1

No

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
10 6.40

190A
*1

No

L1-01

Motor protection selection

MOL Fault Select

Set to enable or disable the motor overload protec-
tion function using the electronic thermal 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 isarisk 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 athermal relay in

Oto3

No

L1-02

Motor protection time con-
stant

MOL Time Const

Set the electronic therma detection timein min-
utes.

Normally, thereis no need to make this setting.
The factory setting is resistance at 150% for 1 min.
If the motor overload resistanceis clear, set the
overload resistance protection time during hot
start to suit the motor.

0.1to
5.0
0.1to
20.0)

1.0 min
(8.0 min)

No

* 1. Factory settings depend on Inverter capacity. (The values shown are for a200 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 a200 V Class Inverter for 0.4 kW.)

Multi-Function Digital Outputs (H2-01 to H2-03)

Control Methods
Open
Set Function s Loop

Value VIf with Vi
ec-
PG
tor
1F Motor overload (OL 1, including OH3) pre-alarm (ON: 90% or more of the detection level) Yes Yes Yes
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WSetting 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.

mSetting 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.

Licon Electronic Thermal Opera-
Vileute Motor Type Tolerance Load Characteristics Cooling Ability tion (at 100% Motor Load)

Short time 60 Rated rotation
speed = 100%

Use this motor for
operations using a
commercial power
supply. This motor
construction yields

When operating continu-

ously at 50/60 Hz or less,

motor overload detection

(OL1) is detected. The
N best cooling effect Inverter outputs the error

speed of Franje number Max . contact, and the motor

201 speqioiieomio o | When operating at 50/

I G P coasts to a stop.

1 Max. speed of 132

Y/ \Wiax. 30 min.
150% ED or 30

General-purpose
1 motor (standard i
motor) B0

i Continuous

7,

S S S SR S
0110 33 50 100 120 167 200
(60 Hz)
Rotation speed

150 Rated rotation
Short time 60 speed = 100%
S0 This motor yields a
[}
Inverter motor 3 cooling effect even .
5 g ettec Operates continuously at 6
2 (constant torque) = ; when operating at
(1:10) gyl Continuou \ low speeds (approx 10 50/60 Hz.
" 50 Frame roibef q:) app "
Max. spéed €200
¥ i Frarhe number Max. 6 HZ)
# spegd of 160 MJ to 180
i | Frame number
i/ Max. speed of 132
U110 00720 167 260
(60 Hz)
Rotation speed
150
Rated rotation
Shorttime 60's. |\ speed = 100%
g . .
S ‘go This motor yields a
=} .
g cooling effect even .
Vector motor < ‘ ; 9 - Operates continuously at
3 i Continuou | : when operating at
(1:1200) Frame nter tremely | 0.6 to 60 Hz.
50| ZOO;J min. § extrem y ow q) S
i Frame number Max. (mprox 06 HZ)
i speed of 160 MJ to 180
. Frame number
é‘/Max. speed of 132
01 100 120 167 2;]0
(60 Hz)

Rotation speed (%)
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WSetting Motor Protection Operation Time
Set the motor protection operation timein 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 isset to 1)

Operating time (min.)

- Cold start

0.4 [romrmrmmmm """""" """""" T — Hot start

0.1

: : i Motor current (%)
0 100 150 200 E2-01 is set to 100%

Fig 6.39 Motor Protection Operation Time

WSetting Precautions
« If multiple motors are connected to one Inverter, set parameter L 1-01 to O (disabled). To protect the motor,
install athermal 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 arisk 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 overloadsin good time, set the set value in parameter L1-02 to alow setting.
» When using a general-purpose motor (standard motor), the cooling ability will be lowered by fU/4 (fre- 6

guency). Consequently, the frequency may cause motor overload protection (OL 1) to occur, even below I
the rated current. If operating using the rated current at alow frequency, use a special motor.

mSetting 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 terminas M 1-M2, P1-PC, M3-M4, M5-M6, and P2-PC function selection) to 1F
(motor overload OL 1 pre-alarm), the motor overload pre-alarm will be enabled. If the el ectronic 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.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during yﬁ Lo
Num- LCD Display Range | Setting | Opera- Vit with Vi
ber tion PG ee=
tor
Set H3-09 to E, and select the operation when the
Alarm operation selection | input motor temperature (thermistor) input
during motor overheating | exceedsthe alarm detection level (1.17 V).
0: Decelerate to stop
L1-03 1: Coast to stop 0to3 3 No A A A
2: Emergency stop using the deceleration timein
C1-09.
Mtr OH Alarm Sel 3: Continue operation (H3 on the Digital Opera-
tor flashes).
. Set H3-09 to E, and select the operation when the
{\i/l ocﬁc;;c;\(/:teirgﬁat INg operar motor temperature (thermistor) input exceeds the
operation detection level (2.34 V).
L1-04 0: Decelerate to stop Oto2 1 No A A A
1: Coast to stop
Mtr OH Fault Sel 2: Emergency stop using the deceleration timein
C1-09.
Motor temperature input
filter time constant Set H3-09 to E, and set the primary delay time 0.00t0
L1-05 constant for motor temperature (thermistor) inputs 1'0 00 020s No A A A
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

Class H
180°C

Temperature

Tr: Temperature threshold value

Fig 6.40 PTC Thermistor Temperature-Resistance Value Characteristics
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WOperation during Motor Overheating

Set the operation if the motor overheats in parameters L 1-03 and L 1-04. Set the motor temperature input filter
time parameter in L 1-05. 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 L 1-03.
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 dlarm OH3 or OH4 using the PTC temperature-resi stance characteristics, and protect the
motor. The terminal connections are shown in the following diagram.

S Inverter . :
Multi-function o—0 o——4 M1 Multi-function
contact input S W contact output
I [
| oo 4m
+V | yg Fault contact Note:The portion in dotted lines
él (+15V, 20mA) _Q—Q_? output can also be as follows:
. L 5
. L2 ===,
Branch resistance | : . | .
18 kQ i L [ . ! .
: . —Q P : ' o o—bms Multi-
A2 | ::liE: ! | : Lé wa function !
I (4-20 m) T ' _ _ : ! 5% M5 Sﬁ?éﬁfé !
PTC thermistor PNl - py Multi-function . L ,
: > PHC output ! ' !
// | X —> | X ' I '
| AC LT | :

Fig 6.41 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.)

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter A Setting | Factory | during V/f
Description h
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-

tor

Prohibition of reverse 0: Reverse enabled
Oorl

bl-04 |OPeration 1: Reverse disabled 0Bz 0 No A A A
2: Switch phase order (reverse enabled)*

Reverse Oper

* Can be set only for (-E)) model. Disabled for V/f with PG,
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Continuing Operation

This section explains functions for continuing or automatically restarting Inverter operation even if an
error occurs.

€ Restarting Automatically After Power Is Restored

Even if atemporary power loss occurs, you can restart the Inverter automatically after power is restored to
continue motor operation.

To restart the Inverter after power isrestored, set L2-01to 1 or 2.

If L2-01isset to 1, when power is restored within thetime set in L2-02, the Inverter will restart. If the time set
in L2-02 is exceeded, alarm UV 1 (main circuit undervoltage) will be detected.

If L2-01is 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 UV 1 (main circuit undervolt-
age) will not be detected.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during Vi (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG ee=
tor
0: Disabled (main circuit undervoltage (UV)
Momentary power loss detection)
detection 1: Enabled (Restarted when the power returns
within thetime for L2-02. When L2-02 is
L2-01 exceeded, main circuit undervoltage detec- Oto2 0 No A A A
tion.)
PwrL Selection 2: Enabled while CPU is operating. (Reiartg
when power returns during control operations.
Does not detect main circuit undervoltage.)
Momentary power loss
ridethru time Ridethrough time, when momentary power loss 0.1s
L2-02 selection (L2-01) isset to 1, in units of seconds. 01020 *1 No A A A
PwrL Ridethru t
Set the Inverter’s minimum baseblock time in
Min. baseblock (BB) time | Units of one second, when the Inverter is restarted
after power loss ridethrough.
Sets the time to approximately 0.7 timesthe motor 01s
L2-03 secondary circuit time constant. 011050 1 No A A A
When an overcurrent or overvoltage occurs when
PwrlL Baseblock t starting a speed search or DC injection braking,
increase the set values.
; Set the time required to return the Inverter output
Voltager erytime voltage to normal voltage at the completion of a 00to
L2-04 speed search, in units of one second. 5 0 03s? No A A A
Set the time required to recover from O V to the ’
Pwrl V/F Rampt maximum voltage.
Undervoltage (UV) detec- | Sets the main circuit undervoltage (UV) detection
tion level level (main circuit DC voltage) in V units. 15010
. Usually setting is not necessary. 190V
L2:05 Insert an AC reactor in the Inverter input side to 2*120 *2 No A A A
PUV Det Level :g\;vetler the main circuit undervoltage detection

* 1. Factory settings depend on Inverter capacity. (The values shown are for a200 V Class Inverter for 0.4 KW.)
* 2. Thesevaluesarefor a200 V Class Inverter. For a400V Class Inverter, double the values.

WSetting Precautions

« Error output signals are not output during momentary power |oss 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.



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 UV 1 (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 commercia power supply, and then restarts, for example, a fan that is rotating
due to the mechanical inertia.

BRelated Parameters

Name Control Methods
Param- Change
eter ) Describtion Setting | Factory | during v | open
Num- LCD Dis- P Range | Setting | Opera- | v | with | 2P
ber play tion pGg | Vec
tor
Enables/disables the speed search function for the run com-
Speed search | mand 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 calculated and 0to3 21 No A A A
acceleration/decel eration is performed from the calculated
speed to the specified frequency (motor direction is also
: searched).
g'P Comp Current Detection
an 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
?gn??gﬁgr;#r' Sets the speed search operation current as a percentage, taking
; the Inverter rated current as 100%. Oto
b3-02 | detection) Not usually necessary to set. When restarting is not possible 200 120% No A No A I
Spd Srch Cur- with the factory settings, reduce the value.
rent
Speed search
tqecel eration t Sets the output frequency deceleration time during speed
b3-03 c;gscg:”rren search in 1-second units. 0.1to 20s No A No A
ion) Set the time for decel eration from the maximum output fre- 10.0 ’
SpdSrch Dec quency to the minimum output frequency.
time
Speed search
wait time
(current Sets the contactor operating delay time when thereis a contac-
detection or tor on the output side of the Inverter. When a speed search is 0.0to
b3-05 speed calcula- | performed after recovering from a momentary power |oss, the 20.0 02s No A A A
tion) search operation is delayed by the time set here.
Search Delay
Min. base- Sets the Inverter’s minimum baseblock time in units of one sec-
block time ond, when the inverter isrestarted after power loss ridethrough.
L2-03 S_etst_he-_tlmeto approximately 0.7 times the motor secondary 011050 | 01s°? No A A A
PwiL Base- circuit time constant. )
block t If an overcurrent or undercurrent occurs when starting a speed
search or DC injection braking, increase the set values.
Voltage Sets the time required to return the Inverter output voltage to
recovery time | normal voltage at the completion of a speed search, in units of 00to
L2-04 one second. 5 0 0352 No A A A
PwrL V/F Setsthe time required to recover from 0 V to the maximum '
Rampt 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 a200 V Class Inverter for 0.4 kW.)
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Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods

Open
Set q VIt
Function
Value Vit | with b‘;‘;p
PG

tor

External search command 1

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)

61 Yes No Yes

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 exter-
nal search command 1)
Current detection: Start speed search from set frequency (reference frequency when search command was
input).

62 Yes No Yes

WSetting Precautions

« When both external search commands 1 and 2 are set for the multi-function contact terminals, an OPEO3
(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-
guency 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).

WApplication 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.

A . . . . . . .
‘? - The motor will not operate when stationary autotuning or stationary autotuning only for line-to-line
P4 h resistance is performed.

IMPORTANT]
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WSpeed 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
lor3.

Table 6.1 Search Methods

Search Name Estimated Speed Current Detection

Estimates the motor speed when the search

starts, and accelerates and decelerates from the Starts speed search from the frequency when

thetemporary power losswas detected, or from

NGNS | e et eer e | g ey s
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, motorstwo
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

WEstimated Speed Search
Thetime 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 frequency
Run command | ; : _ reference

Start using
spe:eed detected

Output frequency

Output current . :

5 i 10s

<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 6.42 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 (L 2-03)

AC power supply ON OFF

_ Set frequenc
Start using referen(i:e ’
speed detected /

Output frequency

Output current

> ‘ 10 ms

<> *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 6.43 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
: : Set frequency
: ,/_/— reference
Output frequency :

Output current A/,—;

: —
— > 10 ms

Minimum baseblock time Speed Search Wait Time
(L2-03) (b3-05)

Fig 6.44 Speed Search After Baseblock (Estimated Speed: Loss Time > L2-03)

mCurrent Detection Speed Search

Thetime 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.
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Continuing Operation

Run command OFF ON Deceleration time set in b3-03

Maximum output_: -—

: <~ Set frequency
frequéncy or /v reference
set frequency

Output frequency

Qutput current

0 " :
- e *

Minimum basebldck iime * Lower limit is set using Speed Search Time (b3-05).
(L2-03)

Fig 6.45 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

: ; T Deceleration reference
: : : ; time set in b3-03
Output frequency ! :

b3-02
speed search operating current

Output current

- > *1 Baseblock time may be reduced by the output frequency

7 : immediately before baseblock.

*2 After AC power supply recovery, motor waits for the minimum
Speed Search Wait Time (b2-03).

Minimum baseblock time (L2-03) 1
Ve
Fig 6.46 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 : /

b3-02
Speed search operating time

Qutput current

«——»  «—» Speed search wait time (b3-05)

Minimum baseblock time
(L2-03)

Fig 6.47 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 lossis 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).

BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- Vit with Vi
ber tion PG G-
tor
Operation when frequency | O: Stopped (Operation follows frequency refer-
referenceis missing ence.)
1: Operation a 80% speed continues (At 80% of
L4-05 speed before the frequency reference was Oorl 0 No A A A
lost.)
Ref Loss Sel Frequency referenceis lost: Frequency reference
dropped over 90% in 400 ms.
Frequency reference for ) )
Enables operation selection when frequency ref-
loss of frequency reference : ] .
L4-06 erenceis lost and operation at the following 0.0to 80.0 No
speed: 100.0% A A A
Fref at Floss (Speed prior to loss) x L4-06

* For (-E) models only. Otherwise always 80.0%.

€ 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. Thisiscalled 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 an fault not listed below occurs, the protec-
tion function will operate and the auto restart function will not.

* OC (Overcurrent) * RH (Braking resistor overheated)
¢ GF (Ground fault) * RR (Braking transistor fault)

¢ PUF (Fuse blown) e OL1 (Motor overload)

* OV (Main circuit overvoltage) e OL2 (Inverter overload)

« UV1 (Main Circtit Undervoltage, Main Circuit MC Operation Failure)”  * OH1 (Motor overheat)
¢ PF (Main circuit voltage fault) ¢ OL3 (Overtorque)
e LF (Output phase failure) ¢ OL4 (Overtorgue)

* When L2-01is set to 1 or 2 (continue operation during momentary power 10ss)
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mAuto 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).

BRelated Parameters

Name Control Methods
Param- Change oheh
eter_ . Description Setting | Factory durlng_ y/f Lo
Num LCD Display Range | Setting | Opera Vit with Vi
ber tion PG G-

tor

Number of autto restart Set the number of auto restarts attempts.

L5-01 altempts Automatically restarts after afault and conductsa | 0to 10 0 No A A A
Num of Restarts speed search from the run frequency.
g\el Uégt_feiaf t operation Sets whether afault contact output is activated
on during fault restart.
L&-02 0: Not output (Fault contact is not activated.) Oorl 0 No A A A
Restart Sel 1: Output (Fault contact is activated.)

W 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 isturned OFF, and then ON again.

« Do not use the auto restart function with variable |oads.
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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 (3G3IV-PERFLO).

When overheating in a mounted braking resistor is detected, an dlarm RH (M ounted braking resistor overheat-
ing) is displayed on the Digital Operator, and the motor coaststo a stop.

BRelated Parameters

Name Control Methods
Param- Change OrEn
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
Protect selection for inter-
g nal DB resistor 0: Disabled (no overheating protection)
L8-01 1: Enabled (overheating protection) Oor1 0 No A A A
DB Resistor Prot

Multi-function Digital Outputs (H2-01 to H2-03)

Control Methods

Vi Open
Set Value Details
vif | with | LooP
PG Vec-
tor
D Braking resistor fault (ON: Resistor overheats or brake transistor fault) Yes Yes Yes

The most likely causes of RH (Mounted braking resistor overheating) being detected are that the deceleration
time is too short or that the motor regeneration energy is too large. In these cases, lengthen the deceleration

time or replace the Braking Resistor Unit with one with a higher breaking capacity.
INFO



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-alarmsin 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.

BRelated Parameters

Name Control Methods
Param- Change
i i Open
eter s Setting | Factory | during Vi LP
Num- LCD Display Range | Setting | Opera- | v/ | with V%?:P
ber tion PG

tor

Overheat pre-alarm level | Sets the detection temperature for the Inverter
overheat detection pre-darmin °C.

L8-02 The pre-darm detects when the cooling fin tem- 5010130 9°C No A A A
OH Pre-Alarm Lvl perature reaches the set value.
Operation selection after Sets the operation for when the Inverter overheat
overheat pre-alarm pre-alarm goes ON.
0: Decelerate to stop in deceleration time C1-02.
L8-03 1 Coast to stop 0to3 3 No A A A

2: Fast stop in fast-stop time C1-09.

3: Continue operation (Monitor display only.)
OH Pre-Alarm Sel Afault_will bggivgninsgttingOtoZand aminor
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., Digita
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 terminalsto remote, set b1-01 and b1-02 to 1 (Control circuit terminals).

BRelated Parameters

Name Control Methods
Param- Change e
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-

tor

. Set the frequency reference input method.
Reference selection 0: Digital Operator

1: Control circuit terminal (analog input)

b1-01 2: RS-422A/485 communications Oto4 1 No Q Q Q
Reference Source 3: Option Card
4: Pulse input
Operation method selec- | et the run command input method
tion 0: Digital Operator
b1-02 1: Control circuit terminal (sequence input) 0to3 1 No Q Q Q
2: RS-422A/485 communications
Run Source 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 Digital Operator. When
Digital Operator will be disabled.

INFO
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Input Terminal Functions

@ Blocking Inverter Outputs (Baseblock Commands)

Set 8 or 9 (Baseblock command NO/NC) in one of the parameters H1-01 to H1-05 (multi-function input ter-
minal S3 to S7 function selection) to perform baseblock commands using the terminal's ON/OFF operation,

and prohibit Inverter voltage output using the baseblock commands.

Clear the baseblock command to restart the operating using speed search from frequency references from the

previous baseblock command input.

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Open
Set : \i
Value Function vif | with | Loop
PG Vec-
tor
8 External baseblock NO (Normally Open contact: Baseblock when ON) Yes Yes Yes
9 External baseblock NC (Normally Closed contact: Baseblock when OFF) Yes Yes Yes
ETime Chart
The time chart when using baseblock commands is shown bel ow.
Forward operation/Stop OFF J ON
Input | Cleared
Baseblock command P
Frequency reference I
/ Search from stored frequency reference
Output frequency
Coast to a stop
Fig 6.48 Baseblock Commands
1
-~ If using baseblock commands with a variable load, do not frequently input baseblock commands during oper-
?‘ ation, as this may cause the motor to suddenly start coasting, and may result in the motor falling or slipping.
®
IMPORTANT
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@ Stopping Acceleration and Deceleration (Acceleration/Deceleration
Ramp Hold)

The acceleration/deceleration ramp hold function stops acceleration and deceleration, stores the output fre-
guency at that point in time, and then continues operation.

Set one of the parameters H1-01 to H1-05 (multi-function input terminal S3 to S7 function selection) to A
(acceleration/dece eration ramp hold) to stop acceleration and deceleration when the terminal is turned ON

and to store the output frequency at that point in time. Acceleration and deceleration will restart when the ter-
mind is turned OFF.

If d4-01 is set to 1 and the Acceleration/Deceleration Ramp Hold command is input, the output frequency is
till stored even after the power supply isturned OFF.

BRelated Parameters

Name Control Methods
Param- Change
3 3 Open
eter Description Setting | Factory | during Vi Lp
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e

tor

Set whether or not frequencies on hold will be
Frequency referencehold | recorded.
function selection 0: Disabled (when operation is stopped or the
power isturned ON again startsat 0.)
da-01 1: Enabled (when operation is stopped or the
power isturned ON again starts at the previ-
ous hold frequency.)

Thisfunction is available when the multi-function
MOP Ref Memory inputs “Accel/Decel Ramp Hold” or “up/down”
commands are set.

Oorl 0 No A A A

BTime Chart

The time chart when using Accel eration/Deceleration Ramp Hold commands is given below.

Power supply

Forward/Stop  OFF | ON | | ON

Acceleration/Deceleration OFFi | ON | OFF | ON :

Ramp Hold

Frequency reference

Output frequency

,,,,,,,,,,,,,,, ?"";;---""d4—01 =1*

1 d4-01 = 0

Hold Hold

Fig 6.49 Acceleration/Deceleration Ramp Hold
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WApplication Precautions

» When d4-01 isset to 1, the output frequency on hold is stored even after the power supply isturned OFF. If
performing operations using this frequency after the Inverter has also been turned OFF, input the run com-
mand with the A cceleration/Deceleration Ramp Hold turned ON.

» When d4-01 is set to 0 and a run command is input while the Acceleration/Deceleration Ramp Hold is
turned ON, the output frequency will be set to zero.

« If you input an Acceleration/Deceleration Ramp Hold command by error when decelerating during posi-
tioning, deceleration may be canceled.

€ Raising and Lowering Frequency References Using Contact Signals (UP/
DOWN)

The UP and DOWN commands raise and lower Inverter frequency references by turning ON and OFF amulti-
function contact input terminal S3to S7.

To use this function, set one of the parameters H1-01 to H1-05 (multi-function input terminal S3 to S7 func-
tion selection) to 10 (UP command) and 11 (DOWN command). Be sure to alocate two terminals so that the
UP and DOWN commands can be used as a pair.

The output frequency depends on the acceleration and decel eration time. Be sure to set b1-02 (Run command
selection) to 1 (Control circuit terminal).

BRelated Parameters

Name Control Methods
Param- Change e
eter I Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
Frequency reference upper
d2-01 limit Set the output frequency upper limit as a percent, 0.0to 100.0% No A A A L
taking the maximum output frequency to be 100%. 110.0 '
Ref Upper Limit
Frequency reference lower
g limit Set the output frequency lower limit as a percent- 0.0to
d2-02 age of the maximum output frequency. 110.0 0.0% No A A A
Ref Lower Limit
mﬂi?ﬁw reference Set the master speed frequency reference lower 00to
d2-03 limit as a percent, taking the maximum output fre- 1'10 0 0.0% No A A A
Refl Lower Limit quency to be 100%. '

BPrecautions

When setting and using UP and DOWN commands, observe the following precautions.

Setting Precautions

If multi-function input terminals S3 to S7 are set as follows, operation error OPEO3 (Invalid multi-function
input selection) will occur:

» Only either the UP command or DOWN command has been set.
« UP/DOWN commands and Acceleration/Decel eration Ramp Hold have been alocated at the same time.
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Application Precautions

» Fregquency outputs using UP/DOWN commands are limited by the frequency reference upper and lower
limits set in parameters d2-01 to d2-03. Here, frequency references from analog frequency reference termi-
na Al becomes the frequency reference lower limit. If using a combination of the frequency reference
from terminal A1 and the frequency reference lower limit set in either parameter d2-02 or d2-03, the larger
lower limit will become the frequency reference lower limit.

« If inputting the run command when using UP/DOWN commands, the output frequency accelerates to the
frequency reference lower limit.

» When using UP/DOWN commands, multi-step operations are disabled.

» When d4-01 (Frequency Reference Hold Function Selection) is set to 1, the frequency reference held using
the UP/DOWN functions is stored even after the power supply is turned OFF. When the power supply is
turned ON and the run command is input, the motor accelerates to the frequency reference that has been
stored. To reset (i.e., to 0 Hz) the stored frequency reference, turn ON the UP or DOWN command while
the run command is ON.

mConnection Example and Time Chart

The time chart and settings example when the UP command is alocated to the multi-function contact input
terminal S3, and the DOWN command is alocated to terminal $4, are shown below.

Parameter Name Set Value
H1-01 Multi-function input (terminal S3) 10
H1-02 Multi-function input (terminal $4) 1

Inverter

e Forward
1 operation/Stop
—O S2  Reverse

operation/Stop

S3  Up command

S4  Down command

SC Sequence

0to 10V analog common
signal A1 Frequency
reference lower limit

AC

Fig 6.50 Connection Example when UP/DOWN Commands Are Allocated



Input Terminal Functions

Output frequency
Upper limit [y e e
Acceleratesto __/
lower limit Same d4-01 = 1
frequency /
l \ \d4-01 = 0
Lower limit | Ycee L 0 — :
Forward operation/stop P ON
UP command o éReferenceg —— I_l
ON; | i frequency reset Q\ .
DOWN command . f L D
Frequency ION |_|
matching signal*
Power supply | oN [ | N

* The frequency matching signal turns ON when the motor is not accelerating/
decelerating while the run command is ON.

Fig 6.51 UP/DOWN Commands Time Chart
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@ Accelerating and Decelerating Constant Frequencies in the Analog Refer-
ences (+/- Speed)
The +/- speed function increments or decrements the frequency set in analog frequency reference d4-02 (+/-
Speed Limit) using two contact signal inputs.

To use this function, set one of the parameters H1-01 to H1-05 (multi-function terminal inputs S3 to S7 func-
tion selection) to 1C (Trim Control Increase command) and 1D (Trim Control Decrease command). Be sure to
allocate two terminals so that the Trim Control Increase command and Trim Control Decrease command can
be used as apair.

BRelated Parameters

E— Name Gl Control Methods
eter Description Setting | Factory | during VI (L)pen tF:rlrl?lTri_—
Num- | LCD Display Range | Setting | Opera- | v/ | with V°°” b
a ec- er
ber tion PG
tor
Set the frequency to be add to or subtracted
+/- speed limits | from the analog frequency reference as a per-
cent, taking the maximum output frequency to
d4-02 be 100%. Oto 100 10% No A A A 299H
; Enabled when theincrease (+) speed command
I:/'|m Control or decrease (-) speed command is set for a
multi-function input.

ETrim Control Increase/Decrease Command and Frequency Reference

The frequency references using Trim Control Increase/Decrease command ON/OFF operations are shown
below.

Frequency Reference

Set Frequency Refer-
ence

Set Frequency Refer-
ence

Frequency Reference

(d4-02 not added or subtracted)

Command Terminal

+d4-02 - d4-02

Trim Control Increase

Command Terminal ON OFF ON OFF
Trim Control Decrease OFF ON ON OFF

mApplication Precautions

« Trim Control Increase/Decrease command is enabled when speed reference > 0 and the speed referenceis

from an analog input.

» When the master speed frequency reference value from the analog input - d4-02 < 0, the frequency refer-

enceisset to 0.

» The auxiliary frequency reference is added after calculating the master speed frequency reference +d4-02.

« If only the Trim Control Increase command or Trim Control Decrease command has been set for a multi-
function contact input terminal S3 to S7, operation error OPEO3 (invalid multi-function input selected)

will occur.
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€ Hold Analog Frequency Using User-set Timing

When one of H1-01 to H1-05 (multi-function input terminal S3 to S7 function selection) is set to 1E (sample/
hold analog frequency command), the anal og frequency reference will be held from 100 ms after the terminal
isturned ON, and operation will continue thereafter at that frequency.

The analog value 100 ms after the command is turned ON is used as the frequency reference.

ON ON ON
Sample/hold H ,__\—
command 5 100 e »-100 4 100 ;

émsec ‘msec ‘msec i :

Analog input

x Frequency reference

Fig 6.52 Sample/Hold Analog Frequency

BPrecautions

When setting and executing sample and hold for analog frequency references, observe the following precau-
tions.

Setting Precautions

When using sample/hold of analog frequency reference, you cannot use the following commands at the same
time. If these commands are used at the same time, operation error OPEQ3 (invalid multi-function input selec-
tion) will occur.

» Acceleration/Deceleration Ramp Hold command
« UP/IDOWN command
« Trim Control |ncrease/Decrease command

Application Precautions

» When performing sample/hold of analog frequency references, be sure to store references of 100 ms mini-
mum. If the reference time is less than 100 ms, the frequency reference will not be held.

» The anaog frequency reference that is held will be deleted when the power supply is turned OFF.
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@ Switching Operations between a Communications Option Card and Con-
trol Circuit Terminals

You can switch reference input between the Communications Option Card and the control circuit terminals.
Set one of the parameters H1-01 to H1-05 (multi-function input terminal S3 to S7 function selection) to 2

(Option/Inverter selection) to enable switching reference input using the terminal ON/OFF status when the
Inverter is stopped.

WSetting Precautions

To switch command inputs between the Communications Option Card and the control circuit terminals, set the
following parameters.

» Set b1-01 (Reference Selection) to 1 (Control circuit termina [analog input])
» Set b1-02 (Operation Method Selection to 1 (Control circuit terminal (sequence inputs])

» Set one of the parameters H1-01 to H1-05 (multi-function contact input terminal S3 to S7 function selec-
tion) to 2 (Option/Inverter selection).

Terminal Status Frequency Reference and Run Command Selection
Inverter
OFF (Can be operated from frequency reference or control circuit termina from analog input termi-
nal.)
ON Communications Option Card
(Frequency reference and run command are enabled from communications Option Card.)

@ Jog Frequency Operation without Forward and Reverse Commands
(FJOG/RJOG)

The FIOG/RJOG command functions operate the Inverter using jog frequencies by using the terminal ON/
OFF operation. When using the FJOG/RJOG commands, there is no need to input the run command.

To usethis function, set one of the parameters H1-01 to H1-05 (multi-function contact input terminal S3 to S7
function selection) to 12 (FJOG command) or 13 (RJOG command).

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e
tor
Jog frequency reference The frequency reference when the jog frequency Oto
d1-17 reference selection, FJOG command, or RIOG 400.00 6.00 Hz Yes Q Q Q
command is ON. '
Jog Reference
Multi-Function Digital Inputs (H1-01 to H1-05)
Control Methods
Open
Set . VIf
Value Function vif | with | LoOP
PG Vec-

tor

12 FJOG command (ON: Forward run at jog frequency d1-17) Yes Yes Yes

13 RJOG command (ON: Reverserun at jog frequency d1-17) Yes Yes Yes
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WApplication Precautions

» Jog frequencies using FJOG and RJOG commands are given priority over other frequency references.

» When both FJOG command and RJOG commands are ON for 500 ms or longer at the same time, the

Inverter stops according to the setting in b1-03 (stopping method selection).

@ Stopping the Inverter by Notifying Programming Device Errors to the

Inverter (External Error Function)

The external error function performs the error contact output, and stops the Inverter operation if the Inverter
peripheral devices break down or an error occurs. The digital operator will display EFx (External error [input
terminal Sx]). The x in EFx shows the terminal number of the terminal that input the external error signal. For
example, if an external error signal isinput to terminal S3, EF3 will be displayed.

To use the external error function, set one of the values 20 to 2F in one of the parameters H1-01 to H1-05
(multi-function contact input terminal S3 to S7 function selection).

Select the value to be set in H1-01 to H1-05 from a combination of any of the following three conditions.
« Signal input level from periphera devices
« External error detection method
» Operation during external error detection

The following table shows the relationship between the combinations of conditions and the set value in H1-
Oon.

Sai (lsrg;u[tjgfgil,) Error Dete(':\lt;cig gl'l;ethod (See Operation During Error Detection
Value Constant DTG el Decelerate to Coast to Emergency Comilie
IN©) CormiE NS CmEe Detection Durlng Olper= Stop (Error) | Stop (Error) | Stop (Error) Opera_tlon
ation (Warning)
20 Yes Yes Yes
21 Yes Yes Yes
22 Yes Yes Yes
23 Yes Yes Yes
24 Yes Yes Yes
25 Yes Yes Yes
26 Yes Yes Yes
27 Yes Yes Yes
28 Yes Yes Yes
29 Yes Yes Yes
2A Yes Yes Yes
2B Yes Yes Yes
2C Yes Yes Yes
2D Yes Yes Yes
2E Yes Yes Yes
2F Yes Yes Yes

Notel.Set theinput level to detect errors using either signal ON or signal OFF. (NO contact: External error when ON; NC contact: External error when OFF).

2. Set the detection method to detect errors using either constant detection or detection during operation.
Constant detection: Detects while power is supplied to the Inverter.
Detection during operation: Detects only during Inverter operation.
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Monitor Parameters

This section explains the analog monitor and pulse monitor parameters.

€ Using the Analog Monitor Parameters

This section explains the analog monitor parameters.

BRelated Parameters

Name Control Methods
Param- Change 5
eter Description Setting | Factory | during Vi ngn
Num- LCD Display Range | Setting | Opera- \i with Vi P
ber tion PG ee=
tor
Monitor selection (termi-
nal FM) Sets the number of the monitor item to be output
(U1-00) from terminal FM.
H4-01 4,10t014, 28, 34, 39, 40 cannot be set. 17, 23, 25, | 11040 2 No Al A A
Terminal FM Sel 29, 30, 31, 35 are not used.
Gain (termina FM) Sets the multi-function analog output 1 voltage 0.00to
level gain. 250 1.00
H4-02 Sets whether the monitor item output will be out- 0.0to (100.0%) Yes Q Q Q
) ) put in multiplesof 10 V. g *1
Termina FM Gain The maximum output from the terminal is 10 V. 1000.0)
Bias (terminal FM) Sets thg multi-function analog output 1 voltage -100to
level bias. +10.0
H4-03 Sets output characteristic up/down parallel move- (-100 6to 0.0% Yes A A A
. A ment as a percentage of 10 V. pNoes
Terminal FM Bias The maximum output from the termina is 10 V. +110.0)
Monitor selection (termi-
nal AM) Sets the number of the monitor item to be output
(U1-00) from terminal AM.
H4-04 4,10t0 14, 28, 34, 39, 40 cannot be set. 17, 23, 25, |+ 040 3 No A A A
Terminal AM Sel 29, 30, 31, 35 are not used.
Gain (terminal AM) Set the voltage level gain for multi-function ana- 0.00to
log output 2. 250 0.50
H4-05 Set the number of multiples of 10 V to be output © 0 to (50.0%) Yes Q Q Q
) ) as the 100% output for the monitor items. The g 1
Terminal AM Gain maimum output from the terminal is 10 V. 1000.0)
Bias (terminal AM) Set the multi-function analog output 2 voltage -10.0to
level bias. +10.0
H4-06 Sets output characteristic up/down parallel move- (-100 6to 0.0% Yes A A A
) ) ment as a percentage of 10 V. +110'0*1
Termina AM Bias The maximum output from the terminal is 10 V. 0)
f'\ngllosgelompm 1signal Sets the signal output level for multi-function
ev ection output 1 (terminal FM) Oorl
H4-07 0: 0to 10 V output 1 0 No A A A
1: 0to +10'V output (Otw2
AO Level Selectl (2: 4t0 20 mA)*
f'\ngllosgelompm 2signdl Sets the signal output level for multi-function out-
ev ection put 2 (terminal AM) Oorl
H4-08 0: 0to +10 V output 1 0 No A A A
1: 0to+10 V output (002
AO Level Select2 (2241020 mA)*1




Monitor Parameters

Name Control Methods
Param- Change OrEn
eter I Setting | Factory | during VI/f
Description )
Num- LCD Display P Range | Setting | Opera- | v/t | with | \0°P
ber tion PG ee=
tor
Channel 1 monitor selec-
tion . . .
F4-01 . : . 1t040 2 No A2 A2 A2
Effective when the Analog Monitor Card is used.
AO Chl Select Monitor selection:
Set the number of the monitor item to be output.
Channel 1 gain EBU'LDD) 0001
ain: .00to - - o
Fa-02 ) Set the multiple of 10 V for outputting monitor 250 100 Yes A A A
AO Chl Gain items.
4,10t0 14, 28, 34, 39, 40 cannot be set. 17, 23, 25,
Channel 2 monitor selec- | 29, 30, 31, 35 are not used.
tion When the AO-12 Anaog Monitor Card is used, - - .
Fa-03 outputsof +10 V are possible. To output +10V, set | 11040 3 No A A A
AO Ch2 Select F4-07 or F4-08 to 1. When the AO-08 Analog
Monior Card is used, only outputs of 0 to +10 V
} arepossible.
Channel 2 gain A meter calibration function is available. 0.001t0
F4-04 250 0.50 Yes A2 | A2 | A2
AO Ch2 Gain '
Channel 1 output monitor
bias Set the channel 1 item biasto 100%/10 V when -100to 2 2 *2
Fa-05 the analog monitor card is used. 10.0 00 Yes A A A
AO Chl Bias
Channel 2 output monitor
bias Set the channel 2 item biasto 100%/10 V when -10.0to o o 2
Fa-06 the analog monitor card is used. 10.0 00 Yes A A A
AO Ch2 Bias
Analog output signal level
for channel 2 0:0to 10V o o 2
F4-08 1 1010 10V Oorl 0 No A A A
AO Opt Level Chl

* 1. For (-E) models. The shunt connector CN15 must be set. For details, refer to page 2-43.
* 2. Analog Monitor Cards are not available for (-E) models. Usethe AM or FM terminal as a substitute.

mSelecting Analog Monitor Items

The digital operator monitor items (U1-00 [status monitor]) are output from multi-function analog output
terminals FM-AC and AM-AC. Refer to Chapter 5 Parameters, and set the values for the OO part of U1-00
(status monitor).

Alternatively, you can output monitor items (U1-00 [status monitor]) from analog output option terminal
channels 1 and 2 on analog monitor cards AO-08 and AO-12. Refer to the table of parameters, and set the val -
ues.

mAdjusting the Analog Monitor Items

Adjust the output voltage for multi-function analog output terminals FM-AC and AM-AC using the gain and
biasin H4-02, H4-03, H4-05, and H4-06. Also, adjust the output voltage for output channels 1 and 2 of Ana
log Output Option Cards AO-08 and AO-12 using the gain and biasin F4-02, F4-04, and F4-06.

Adjusting the Meter

Display the data setting display for the gain and bias constants corresponding to the output channel of the
Inverter Unit and the AO Option Card while the Inverter is stopped to output the following voltages to the ana-
log monitor terminal, to enable meter adjusting while the Inverter is stopped.
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10 V/100% monitor output x output gain + output bias

Output voltage

Gain X 10V [

10V

.} Bias x 101100 v

ov Monitor item
0% 100 %

Fig 6.53 Monitor Output Adjustment

mSwitching Analog Monitor Signal Levels

Monitor items corresponding to 0 to +10 V output 0 to 10 V signals when the monitor value is positive (+),
and 0 to -10 V signals when the monitor value is negative (-). For monitor items correspondingto O to 10V,
refer to Chapter 5 Parameters.

% You can select the signal levels separately for multi-function analog output terminals and analog output option
terminals.

INFO

€ Using Pulse Train Monitor Parameters

This section explains pulse monitor parameters.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during V/f Loop
Num- LCD Display Range | Setting | Opera- \i with Vi
ber tion PG ee=
tor
Pulsetrain monitor selec- | Select the pulse train monitor output items (value
tion of the OO part of U1-010J). 1,25
H6-06 There are two types of monitor items: Speed- 20, 24, 36 2 es A A A
Pulse Moni Sel related items and PID-related items.
Pulse train monitor scaling | Set the number of pulses output when speed is
100% in hertz. Oto
H6-07 Set H6-06 to 2, and H6-07 to 0, to make the pulse 32000 1440 Hz Yes A A A
Pulse Moni Scale train monitor output synchronously to the output
frequency.

WSelecting Pulse Monitor Items

Output digital operator monitor items (U1-00 [status monitor]) from pulse monitor terminal MP-SC. Refer to
Chapter 5 Parameters, and set the OO part of U1-00 (Status monitor). The possible monitor selections are
limited as follows: U1-01, 02, 05, 20, 24, 36.



mAdjusting the Pulse Monitor Iltems

Monitor Parameters

Adjust the pulse frequency output from pulse monitor terminal MP-SC. Set the pulse frequency output when
100% frequency is output to H6-07.

Set H6-06 to 2, and H6-07 to 0, to output the frequency synchronous with the Inverter's U-phase output.

WApplication Precautions

When using a pulse monitor parameter, connect a peripheral device according to the following load condi-
tions. If the load conditions are different, there is a risk of characteristic insufficiency or damage to other

devices.

Using a Sourcing Output

Output Voltage (Iso-
lated) Load Impedance (kQ)
VRL (V)
+5V min. 1.5kQ min.
+8V min. 3.5kQ min.
+10V min. 10 kQ min.
Using a Sinking I nput

External Power Supply 12 VDC+10%,
V) 15 VDC+10%
Sink Current (mA) 16 mA Max

MP

AC

Load impedance

Jrd

External power supply

MP

AC

Load impedance

<— Sinking current
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Communications Functions

This section explains the individual communications functions.

€ Using RS-422A/485 Communications

You can perform serial communications with SY SMAC CS-series Programmable Controllers (PLCs) or simi-
lar devices using the RS-422A/485 protocol.

BRelated Parameters

Name Control Methods
Param- Change OrEn
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display P Range | Setting | Opera- | v/t | with | \0°P
ber tion PG ee=
tor
. Set the frequency reference input method
Reference selection 0: Digital Operator
: 1: Control circuit terminal (analog input)
b1-01 2: RS-422A/485 communications Oto4 1 No Q Q Q
Reference Source 3: Option Card
4: Pulsetrain input
Operation method selec- Set the run command input method
tion 0: Digital Operator
b1-02 1: Control circuit terminal (sequence input) 0to3 1 No Q Q Q
2: RS-422A/485 communications
Run Source 3: Option Card
Slave address 01020
H5-01 Set the Inverter save address. 0 1F No A A A
Serial Comm Adr
Communication s Set the baud rate for 6CN RS-422A/485 commu-
election peed nications.
0: 1200 bps
H5-02 1. 2400 bps Oto4 3 No A A A
2: 4800 bps
Serial Baud Rate 3: 9600 bps
4: 19200 bps
Communications parity Set the parity for 6CN RS-422A/485 communica-
selection tions.
H5-03 0: No parity 0to2 0 No A A A
; 1: Even parity
Serial Com Sel 2: Odd parity
. Set the stopping method for communications
Stopping method after errors.
communi cation error 0: Deceleration to stop using decelerationtimein
C1-02
H5-04 1: Coast toastop 0to3 3 No A A A
2: Emergency stop using deceleration timein C1-
Serial Fault Sel 02
3: Continue operation
Communications error Set whether or not a communications timeout isto
detection selection be detected as a communications error.
H5-05 0: Do not detect Oorl 1 No A A A
Serial FIt Dtct 1: Detect
Send wait time : .
Transmit Wait TIM :
RTS control ON/OFF Select to enable or disable RTS control.
H5-07 0: Disabled (RTSis always ON) Oorl 1 No A A A
RTS Control Sel 1: Enabled (RTS turns ON only when sending)
Frequency units of refer- (0 0.01 Hz units
ence setting and monitor 1 0.01% units Oto
01-03 2t039: r/min units 39999 0 No A A A
Display Scaing 4010 39999: User desired display




Communications Functions

Name Control Methods
Param- Change OrEn
eter I Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-

tor

Bit0: CRCerror
RS-422A/485 communica- | Bit 1: Datalength error
tions error Bit2: Not used.

Bit3: Parity error
U1-39 Bit4: Overrun error 0toFF B R A A A
Bit5: Framing error

Bit6: Timeout

Transmit Err Bit 7: Not used.

Refer to the parameter tables for Digital Operator
displays.

*  Set H5-01 to O to disable Inverter responses to RS-422A/485 communications.

RS-422A/485 communications can perform the following operations regardiess of the settings in b1-01 and
b1-02.

» Monitoring operation status from the PLC
« Setting and reading parameters

» Resetting errors

« |Inputting multi-function commands

An OR operation is performed between the multi-function commands input from the PLC and commands
input from multi-function contact input terminals S3to S7.

WRS-422A/485 Communications Configuration

RS-422A/485 communications are configured using 1 master (PLC) and a maximum of 32 slaves. Serial com-
muni cations between master and slave are normally started by the master, and the slave responds.

The master performs signal communications with one slave at a time. Consequently, you must set the address
of each slave beforehand, so the master can perform signal communications using that address. Slaves receiv-

ing commands from the master perform the specified function, and send a response to the master. -

SYSMAC-series PLC

e

eEnmil

Inverter Inverter Inverter

RS-485 connections
example

Fig 6.54 Example of Connections between PLC and Inverter
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ECommunications Specifications

The RS-422A/485 communications specifications are shown in the following table.

Item

Specifications

Interface

RS-422, RS-485

Communications Cycle

Asynchronous (Start-stop synchronization)

Baud rate: Select from 1,200, 2,400, 4,800, 9,600, and 19,200 bps.
Data length: 8 bits fixed
Communications Parameters
Parity: Select from even, odd, or none.
Stop bits: 1 bit fixed
Communications Protocol MODBUS

Number of Connectable Units

32 units max. (when using RS-485)

BECommunications Connection Terminal

RS-422A/485 communications use the following terminals: S+, S-, R+, and R-. Set the terminating resistance
by turning ON pin 1 of switch S1 for the last Inverter only, as seen from the PLC.

<

O S-
RS-422A
or RS-485 _ R+

O R_ /ﬂ1

b4
°/Switchﬂ>

O

S1
gc[CEDJM «—
F QIO D2

<>

Terminating resistance (1/2 W, 110 Ohms)

Fig 6.55 Communications Connection Terminal

A
P-
®

IMPORTANT]

D

Wl

R+

S+ S—

L | |

Terminating

resistance

77727
OFF %/

| ON [

V)

1. Separate the communications cables from the main circuit cables and other wiring and power cables.

2. Use shielded cables for the communications cables, connect the shield cover to the Inverter earth terminal,
and arrange the terminals so that the other end is not connected to prevent operating errors due to noise.

3. When using RS-485 communications, connect S+ to R+, and S- to R-, on the Inverter exterior.



mConnection Example to a PLC

This section provides a connector pin arrangements and standard wiring diagram for the Serial Communica

tions Boards/Units.

Connector Pin Arrangement for Serial Communications Board/Unit

The connector pin arrangement for the CS1W-SCB41, CS1W-SCU41, and C200HW-COMO06-V 1 Serial Com-

muni cations Boards/Units is shown below.

Communications Functions

Pin No. | Code Signal name /0 Pin No. Code Signal name /0
9 5 1 SDA Send data (-) Output 6 RDA | Receivedata(-) Input
=
¢,
© 5 2 SDB Send data (+) Output 7 NC - -
O
O .
Oq 3 NC - - 8 RBD | Receivedata(+) Input
9)
Q
— 4 NC - - 9 NC - -
6
1 5 NC - - Frame | FG FG -
Standard Wiring Diagrams
Wiring diagrams are provided below for RS-485 and RS-422A.
* RS-485 (2-wire)
Communications Board SYSDRIVE RV
Code | Pin No. Shielded cable Code
Control cir-
SDA 1 S— cuit terminal
SDB 2 S+ | block (com-
RS-422A/485 munictions
interface RDA 6 R— terminals)
RDB 8 R+
FG | Frame |—
9-pin D-sub connector SYSDRIVE RV
(Connector on cable: Male) Code Control cir-
S— | cuit terminal
block (com-
S+ munictions
R— | terminals)
R+

Note Turn ON the terminating resistance switches at the end Inverters. Turn OFF the terminating resistance switches at all other Inverters.

Fig 6.56 RS-485 Wiring
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*« RS-422A (4-wire)

Communications Board B500-AL001 Link Adapter SYSDRIVE RV
Code | Pin No. Shielded cable Pin No. | Code Code | Pin No. Shielded cable Code
Control cir-
SDA| 1 9 |SDA SDA| 9 S— | cuitterminal
SDB 2 5 SDB . SDB 5 S+ block (com-
RS-422A/485 RS-422A munictions
interface RDA 6 6 RDA [ intertace RDA 6 R— terminals)
RDB 8 1 RDB RDB 1 R+
FG | Hood |— Rs.422A 3 SG SG 3 RS-422A
9-pin D-sub connector — 7 FG FG 7
(Connector on cable: Male) Code |SDA|SDB|RDA|RDB| SG | FG
PinNo. | Q 5 6 1 3 7
SYSDRIVE RV
Shielded cable
Code
_ Control cir-
S cuit terminal
S+ block (com-
munictions
R— terminals)
R+

RS-422A

Note Turn ON the terminating resistance switch at all Inverters.

Fig 6.57 RS-422A Wiring

BMessage Format

In RS-422A/485 communications, the master sends commands to the slave, and the slave responds. The mes-
sage format is configured for both sending and receiving as shown below, and the length of data packets is
changed by the command (function) contents.

Message data Slave address Function code Communications Error check

(Request message or response = (1 byte) (1 byte) data (2 bytes)

The space between messages must support the following.

PLC to Inverter Inverter to PLC PLC to Inverter

-
>

Command message Response message Command message

- oot
24 bits Iong—T T— H5-06 24 bits Iong—T T— 5 ms min.

setting

Time (Seconds)

Fig 6.58 Message Spacing
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Communications Functions

Slave Address

Set the Inverter address from 0 to 32. If you set 0, commands from the master will be broadcast (i.e., the
Inverter will not return responses).

Function Code

The function code specifies commands. There are three function codes, as shown below.

Command Message Response Message
Function Code .
. Function

(Hexadecimal) Min. (Bytes) | Max. (Bytes) | Min. (Bytes) | Max. (Bytes)

03H Read storage register contents 8 8 7 37

08H L oopback test 8 8 8 8

10H Write multiple storage registers 1 11 8 8

Data

Configure consecutive data by combining the storage register address (test code for a loopback address) and
the data the register contains. The datalength changes depending on the command details.

Error Check

Errors are detected during communications using CRC-16. The CRC-16 data is the remainder of dividing all

of the message data blocks as a continuous string of data by a specific binary number (1 1000 0000 0000
0101), as shown in the following diagram.

8 bits
When calculating the CRC-16 data, the LSB of the slave ad-
MSB LSB dress is treated as the MSB.
i
Note 1. Although normally the initial value for the CRC-16 calculation is 0, “-1”
(all 16 bits set to 1) is used here instead.

2. The CRC-16 data is calculated using the LSB of the slave address as
the MSB and the last MSB of the communications data as the LSB.
data 3. Calculate the CRC-16 data for the response message from the slave

rrrrrrrrrrrr and verify that it is the same as the one in the response message.
U
nd of communications
Fig 6.59
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BDSR Message

An example of command/response messages is given bel ow.

Reading Storage Register Contents (Function Code: 03 Hex)

Read the contents of the storage register only for specified quantities whose addresses are consecutive, starting
from a specified address. The contents of the storage register are separated into higher place 8 bits and lower
place 8 bits, and comprise the data within response messages in address order.

The following table shows message examples when reading status signals, error details, data link status, and
frequency references from the slave 2 Inverter.

Response Message Response Message
Command Message &P P
(Normal Meesage) (Error Message)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
Start Higher 00H Number of attached data | g Error code 03H
Address place bytes
(register i i
numben) Lower 20H Higher 00H Higher F1H
place Lead stor- place place
- age register CRC-16
Higher 00H L ower 65H L ower 31H
Quantity place place place
onmass | Lower | gy, Hoer 1 oo N o Lahen et coore
place Next stor- place :
; age register
Higher 45H L ower 00H
place place
CRC-16 -
Lcl)wer FOH Hllgher 00H
place Next stor- place
age register
Lower 00H
place
Hllgher 01H
Next stor- place
age register
L ower FaH
place
Higher AFH
place
CRC-16
Lower 82H
place
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Loopback Test (Function Code: 08 Hex)

The loopback test returns command messages directly as response messages without changing the contents to
check the communications between the master and slave. You can set user-defined test code and data val ues.

Communications Functions

The following table shows a message example when performing a loopback test with the slave 1 Inverter.

Response Message Response Message
Command M ge (Normal Message) (Error Message)
Slave address 01H Slave address O1H Slave address 01H
Function code 08H Function code 08H Function code 88H
Higher | 504 Higher | o4 Error Code O1H
place place
Test Code 1 Test Code o
ower 00H Lower O00H Higher 864
place place place
oh - CRC-16
igher ABH Higher ABH Lower 504
place place place
Data L Data L Note The MSB of the function code will be
ote e Ol e runction ewl
p(l)Ya\;:eer 37H p(I)\ja\;;eer 37H set to 1 when an error occurs.
Higher DAH Higher DAH
place place
CRC-16 ) CRC-16
OWer | gpH Lower | gy
place place

Writing to Multiple Storage Registers (Function Code: 10 Hex)

Write the specified data to each specified storage register from the specified addresses. The written data must
bein the following order in the command message: Higher place 8 bits, then lower place 8 bits, in storage reg-

ister address order.

The following table shows an example of a message when forward operation has been set at afrequency refer-
ence of 60.0 Hz in the slave 1 Inverter by the PLC.

Response Message Response Message
Command M ge (Normal Message) (Error Message)
Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
Sart | Higher | gq Higher | oo Error code 02H
Address place Start place
ist Add -
(register | Lower 01H ress [ Lower 01H Higher CDH
number) place place place
High High CRCIE I
_ 'ONer 1 ooH 'O ooH OWEr | c1H
Quantity place . place place
Quantity - -
(10H max.) | Lower o2H Lower o0PH Note The MSB of the function code will be
pl ace pl ace set to 1 when an error occurs.
Number of attached 04H Higher 10H
data bytes place
Tiah CRC-16 T
o | ooH A
Lead data Lp P
OWer 1 o1H
place
Next data Lp
OWer 1 sgH
place
Higher 63H
place
CRC-16 3
OWer 1 3oH
place
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Set the number of data specified using command messages as quantity of specified messages x 2. Handle
response messages in the same way.

INFO

mData Tables

The data tables are shown below. The types of data are as follows. Reference data, monitor data, and broadcast
data.

Reference Data

The reference data table is shown below. You can both read and write reference data.

Register No. Contents

0000H Reserved

Frequency reference

Bit 0 Run/stop command 1: Run O: Stop

Bit 1 Forward/reverse operation  1: Reverse O: Forward
Bit 2 External error 1: Error (EFO)

Bit 3 Error reset 1: Reset command

Bit 4 ComNet

0001H Bit5 ComCitrl
Bit 6 Multi-function input command 3
Bit 7 Multi-function input command 4
Bit 8 Multi-function input command 5
Bit 9 Multi-function input command 6

Bit A Multi-function input command 7

BitsBtoF | Not used

0002H Frequency reference (Set units using parameter 01-03)

0003H to 0005H | Not used

0006H PID target value
0007H Andog output 1 setting (-11 V/-726 to 11 V/726)
0008H Andog output 2 setting (-11 V/-726 to 11 V/726)

Multi-function contact output setting

Bit 0 Contact output (Terminal M1-M2) 1: ON 0: OFF
Bit 1 PHC1(Contact P1-PC) 1:ON 0: OFF
Bit 2 PHC2(Contact P2-PC) 1:ON 0: OFF

0009H

Bits3to5 | Not used

Bit 6 Set error contact (terminal MA-MC) output using bit 7. 1: ON 0: OFF

Bit 7 Error contact (terminal MA-MC) 1: ON 0: OFF

Bits8to F | Not used

000AH to 000EH | Not used
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Communications Functions

Register No. Contents

Reference selection settings
Bit O Not used

Bit 1 PID target value (register 0006H) 1: Enabled 0: Disabled
Bits3toB | Not used

000FH
C Broadcast data S5 1: Enabled 0: Disabled
D Broadcast data S6 1: Enabled 0: Disabled
E Broadcast data S7 1: Enabled 0: Disabled
F Not used

Note Write 0 to all unused bits. Also, do not write data to reserved registers.

Monitor Data

The following table shows the monitor data. Monitor data can only be read.

Register No. Contents
Inverter status
Bit 0 Operation 1: Operating 0: Stopped
Bit 1 Reverse operation 1: Reverse operation 0: Forward operation
Bit 2 Inverter startup complete 1: Completed 2: Not completed
Bit 3 Error 1: Error
0020H
Bit 4 Data setting error 1: Error
Bit5 Multi-function contact output (terminal M1 - M2) 1: ON 0: OFF
Bit 6 Multi-function output 1 (terminal P1 - PC) (M3-M4)1: ON 0: OFF
Bit 7 Multi-function output 2 (terminal P2 - PC) (M5-M6) 1: ON 0: OFF
Bits8toF | Not used
Error details
Bit 0 Overcurrent (OC) Ground fault (GF)
Bit 1 Main circuit overvoltage (OV)
Bit 2 Inverter overload (OL2)
Bit 3 Inverter overheat (OH1, OH2)
Bit 4 Injection brake transistor resistance overheat (rr, rH)
Bit5 Fuse blown (PUF)
Bit 6 PID feedback reference lost (FbL)
0021H Bit 7 Externa error (EF, EFO)
Bit 8 Hardware error (CPF)
Bit 9 Motor overload (OL1) or overtorque 1 (OL3) detected
Bit A PG broken wire detected (PGO), Overspeed (OS), Speed deviation (DEV)
BitB Main circuit undervoltage (UV) detected
Bt C Main _ci rc_uit undervoltage (UV 1), control power supply error (UV2), inrush preven-
tion circuit error (UV 3), power loss
BitD Missing output phase (LF)
BitE RS-422A/485 communications error (CE)
Bit F Operator disconnected (OPR)
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Register No. Contents
Datalink status
Bit 0 Writing data
Bit 1 Not used
0022H Bit 2 Not used
Bit 3 Upper and lower limit errors
Bit 4 Dataintegrity error
Bits5toF | Not used
0023H :::gé‘:”cy " | Monitors U1-01
0024H qoﬁégg;fre Monitors U1-02
0025H Output voltage reference (U1-06)
0026H Output current | U1-03
0027H Output power | U1-08
0028H Torque refer- U1-09
ence
0029H Not used
002AH Not used
Sequence input status
Bit 0 Multi-function input terminal S1 1: ON 0: OFF
Bit 1 Multi-function input terminal S2 1: ON 0: OFF
Bit 2 Multi-function input terminal S3 1: ON 0: OFF
002BH Bit 3 Multi-function input terminal S4 1: ON 0: OFF
Bit 4 Multi-function input terminal S5 1: ON 0: OFF
Bit5 Multi-function input terminal S6 1: ON 0: OFF
Bit 6 Multi-function input terminal S7 1: ON 0: OFF
Bits7toF | Not used
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Register No. Contents

Inverter status

Bit 0 Operation 1: Operating
Bit 1 Zero speed 1: Zero speed
Bit 2 Fregquency matching 1: Matched

Bit 3 User-defined speed matching 1: Matched

Bit 4 Frequency detection 1 1: Output frequency < L4-01
Bit5 Frequency detection 2 Output frequency > L4-01
Bit 6 Inverter startup completed 1: Startup completed
002CH Bit 7 Low voltage detection 1: Detected
Bit 8 Basebl ock 1: Inverter output baseblock
Bit9 Fregquency reference mode 1: Not communi cations 0: Communi cations
BitA Run command mode 1: Not communications 0: Communications
Bit B Overtorque detection 1: Detected
BitC Frequency reference lost 1: Lost
BitD Retrying error 1: Retrying
BitE Error (including RS-422A/485 communications time-out) 1:Error occurred
Bit F Communications time-out 1: Timed out

Multi-function output status

Bit 0 Multi-function output (terminal M1-M2) 1: ON 0: OFF
002DH Bit 1 Multi-function output 1 (terminal P1-PC, M3-M4): 1: ON 0: OFF
Bit 2 Multi-function output 2 (terminal P1-PC, M5-M#6): 1: ON 0: OFF
Bits3toF | Not used I

002EH - 0030H | Not used

0031H Main circuit DC voltage
0032H - 0037H | Not used

0038H PID feedback quantity (Input equivalent to 100%/Max. output frequency; 10/1%; without sign)
0039H PID input quantity (+100%/+M ax. output frequency; 10/1%; with sign)

003AH PID output quantity (+100%/+Max. output frequency; 10/1%,; with sign)

003BH CPU software number

003CH Flash software number

Communications error details

Bit0 CRC error
Bit 1 Invalid data length
Bit 2 Not used

003DH Bit 3 Parity error
Bit 4 Overrun error
Bit5 Framing error
Bit 6 Time-out

Bits7to F Not used
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Register No. Contents
003EH KVA setting
003FH Control method

Note Communications error details are stored until an error reset is input (you can al so reset while the Unit is operating). Communications error details can

also be read by using the register numbers given in the Register column in the U: Monitor parameter table.

Broadcast Data

The following table shows the broadcast data. Thisis write data only.

Register Address Contents
Operation signal
Bit 0 Run command 1: Operating 0: Stopped
Bit 1 Reverse operation command 1: Reverse 0: Forward
Bits2and 3 | Not used
Bit 4 External error 1: Error (set using H1-01)
0001H Bit5 Error reset 1: Reset command (set using H1-02)
Bits6toB | Not used
BitC Multi-function input S5
Bit D Multi-function input S6
Bit E Multi-function input S7
BitF Not used.
0002H ;r:gé‘:”cy | 300001100%

Note Bit signals not defined in the broadcast operation signals use local node data signal's continuously.

BENTER Command

When writing parameters to the Inverter from the PLC using RS-422A/485 communications, the parameters
are temporarily stored in the parameter data area in the Inverter. To enable these parameters in the parameter
data area, use the ENTER command.

There are two types of ENTER commands: ENTER commands that enable parameter data in RAM, and
ENTER commands that write data to EEPROM (non-volatile memory) in the Inverter at the same time as
enabling datain RAM.

The following table shows the ENTER command data. ENTER command data can only be written.
The ENTER command is enabled by writing O to register number 0900H or 0901H.

Register No. Contents

0900H
0910H

A\

INFO

Write parameter datato EEPROM

Parameter data is not written to EEPROM, but refreshed in RAM only.

The maximum number of times you can write to EEPROM using the Inverter is 100,000. Do not frequently
execute ENTER commands (0900H) written to EEPROM.

The ENTER command registers are write-only. Consequently, if reading these registers, the register address
will become invalid (Error code: 02H).
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BError Codes

The following table shows RS-422A/485 communications error codes.

Error Code Contents

Function code error

O1H A function code other than 03H, 08H, or 10H has been set by the PLC.

Invalid register number error
02H « Theregister address you are attempting to access is not recorded anywhere.
« With broadcast sending, a start address other than 0000H, 0001H, or 0002H has been set.

Invalid quantity error
03H * The Quantity (number of data item) in the command message must be in range between 1 to 16.
 In the write command message, the Numbers of attached data bytes must be twice of the Quantity.

Data setting error
« A simple upper limit or lower limit error has occurred in the control data or when writing parame-

21H
ters.
* When writing parameters, the parameter setting isinvalid.
Write mode error
« Attempting to write parameters during operation.
291 « Attempting to write an ENTER command during operation.

« Attempting to write parameters other than A1-00 to A1-05, E1-03, or 02-04 when warning alarm
CPFO03 (defective EEPROM) has occurred.
« Attempting to write read-only data.

Writing during main circuit undervoltage (UV) error
23H * Writing parameters from the PLC during UV (main circuit undervoltage) alarm.
« Writing ENTER commands from the PLC during UV (main circuit undervoltage) alarm.

Writing error during parameters processing

24H Attempting to write parameters from the PLC while processing parametersin the Inverter.

mSlave Not Responding

In the following cases, the slave will ignore the write function. If the slave address specified in the command
messageis 0, all slaves execute the write function, but do not return response messages to the master.

« When a communications error (overrun, framing, parity, or CRC-16) is detected in the command message.
» When the slave address in the command message and the slave address in the Inverter do not agree.

« When the data that configures the message and the data time length exceeds 24 hits.

» When the command message data length isinvalid.

Application Precautions

Set a timer in the master to monitor response time from the slaves. Make the setting so that if no response is
sent to the master from the slave within the set time, the same command message is sent again from the mas-
ter.
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mSelf-Diagnosis

The Inverter has a built-in function for self-diagnosing the operations of serial communications interface cir-
cuits. Thisfunction is called the self-diagnosis function. The self-diagnosis function connects the communica-
tions parts of the send and receive terminas, receives the data sent by the Inverter, and checks if
communications are being performed normally.

Perform the self-diagnosis function using the following procedure.

1. Turn ON the power supply to the Inverter, and set 67 (communications test mode) in parameter H1-05
(Terminal S7 Function Selection).

Turn OFF the power supply to the Inverter.
Perform wiring according to the following diagram while the power supply is turned OFF.
Turn ON the terminating resistance. (Turn ON pin 1 on DIP switch 1.)

a s~ DN

Turn ON the power supply to the Inverter again.

| st []s2 | s3 [ sa | s5s | s6 | s1 | | re [ Re [R—] s+ [5—]

Fig 6.60 Details of Communications Terminals

Pass will be displayed on the Digital Operator if the diagnosis have finished correctly.

If an error occurs, a CE (RS-422A/485 communications error) alarm will be displayed on the Digital Operator,
the error contact output will be turned ON, and the Inverter operation ready signal will be turned OFF.
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mConverting Register Data

Register data (such as monitor values or parameter set value data) is placed in the communications data block
of the message data (i.e., request message or response data). The datain each register is sent as 2-byte data. It
is processed under the following rules and sent in hexadecimal.

The datais converted to a hexadecimal value using a minimum setting unit for each register of
1

For example, if the frequency reference is 60 Hz and the minimum unit of setting is 0.01 Hz, the datawill be
converted as follows:

60 Hz/0.01 (Hz) = 6000 = 1770 Hex

The minimum unit of setting of each parameter is given in the description of the parameter and in the parame-
ter tables in Chapter 5 Parameters.

The minimum unit of setting of frequency reference data or frequency monitor data is determined by 01-03
(register 502 Hex: frequency reference/monitor unit selection). The unit of setting of each of the three registers
below is determined by the set value in 01-03. The set value in 01-03 has nothing to do with frequency data
items set as parameters (e.g., frequency references 1 through 16, inching frequency reference, maximum fre-
guency, minimum output frequency, jump frequency). For these items, the unit of setting is as shown in Chap-
ter 5 Parameters.

« Monitor Items
Register 0023H: Frequency reference monitor
Register 0024H: Output frequency monitor

» Communications Register
Register 0002H: Frequency reference
In spite of the set value in 01-03, however, set the maximum frequency to 30000 when the frequency refer-
enceis executed with a broadcast message. In this case, the Inverter rounds off any value less than 0.01 Hz.

If the jump frequency is 100.0 Hz and the minimum unit of setting is 0.01 Hz, the data will be converted as
follows:

100.0 (H2)/0.01 (Hz) = 10000 = 2710 Hex

Negative values are expressed in 2's complements
If the frequency biasin H3-03 is-100%, the minimum unit of setting will be 1% and the datawill be converted
asfollows:
100 (%)/1 (%) = 100 = 0064 Hex
— 2'scomplement: FFOC Hex

0064 Hex = |oooo|oooo|o11o|01oo|

¢ Bit reversed.

|1111|1111|1001|1011| = FF9B Hex

¢ 1 is added.

1 111[1 11110 01]11 00| =FFoCHex

Fig 6.61

Whether the data is positive or negative is determined by the parameter set value.

The MSB of negative-value datais always set to 1. Data with its MSB set to 1 is not, however, always nega-
tive-value data.

For example, the setting range of parameter d3-01 (register 294 Hex: jump frequency 1) is within arange from
0.00 to 400.0 Hz. If the jump frequency is 400.0 Hz, the data is obtained from the following formula and its
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MSB will be 1.
400.0 (Hz)/0.01 (Hz) = 40000 = 9C40 Hex

Set All Unused Bits to 0

Bits 11 through 15 of the RUN command (register 0001H) are not used. When writing the data, be sure to set
all of these bitsto 0. These bits when read are set to O.

No Data Settings in Unused Registers

Registers described “not used” may be used for internal processing. Do not write any data to such registers.

4 Communications with a Programmable Controller

The RS-422A/485 communications of the 3G3RV Inverter conform to the MODBUS Communications Proto-
col. This protocol cannot share the same line with any other communications protocol.
To control the 3G3RV through RS-422A/485 communications with the Programmable Controller, mount a
Serial Communications Board or Unit to the Programmable Controller and use the protocol macro function.
The following settings and operations are necessary for serial communications using the protocol macro func-
tion.
» Configure system settings for the Serial Communications Board or Unit
» Create Send & Recv procedures conforming to the MODBUS Communications Protocol by means of pro-
tocol macro tools (CX-Protocol or Protocol Support Tool), and transfer them to the Serial Communications
Board.

» Execute the PMCR instruction on the CPU Unit of the Programmable Controller.

W Applicable Programmable Controllers and Peripheral Devices
A Serial Communications Board or Unit can be mounted to the following SY SMAC CPU Units.

Table 6.2 Applicable Programmable Controllers

Series CPU Unit models

High-speed models; CS1H-CPU67-E/66-E/65-E/64-E/63-E
Low-speed models: CS1G-CPU45-E/44-E/43-E/42-E

SYSMACCJ CJ1G-CPU44/45

C200HX-CPU34-E/44-E/54-E/64-E/34-ZE/44-ZE/54-ZE/64-ZE/65-ZE/85-ZE
SYSMAC C200HX/HG/HE | C200HG-CPU33-E/43-E/53-E/63-E/33-ZE/43-ZE/53-ZE/63-ZE
C200HE-CPU32-E/42-E/32-ZE/42-ZE

SYSMAC CQM1H CQM1H-CPU61/51

SYSMACCS
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W Applicable Serial Communications Boards and Unit
The following Serial Communications Boards and Unit can be used with the RS-422A/485 port.

The RS-232C port can be used if an RS-422/485 Conversion Adapter isinstalled. For ease of wiring, however,
it is recommended that the RS-422/485 port be used. The following information is for the RS-422/485 port.

Table 6.3 Applicable Serial Communications Boards

Series Serial Communications Board/Unit Mounting method Specifications
A | Board of * One RS-232C port
sanInner Board o
SYSMACCS CS1W-SCB41 the CPU Unit ¢ One RS-422A/485 p(_)rt
 Protocol macro function
* One RS-232C port
SYSMACCJ CJIW-SCU41 CPU Bus Unit * One RS-422A/485 port
 Protocol macro function
C200HW-COMO06-EV 1 Mounted to an * One RS-232C port
SYSMAC M ake sure that the model number has the suffix optional slot of the | * One RS-422A/485 port
C200HX/HG/HE | “EV1,” otherwise the CRC-16 check code can- CPU Unit « Protocol macro function
not be used.
SYSMAC A | Board of * One RS-232C port
sanInner Board o
COM1H CQM1H-CPU61/51-E the CPU Unit ¢ One RS-422A/485 p(_)rt
 Protocol macro function

mPeripheral Devices

The following peripheral devices are required to use the protocol macro function.

Table 6.4 Peripheral Devices

Name Model Specification
The following peripheral devices support the protocol macro function of the
entire SY SMAC series.
Personal computer environment
Personal com- IBM PC/AT or compatible computer
puter
CPU Minimum regquirement: Pentium 90 MHz
Recommended: Pentium 166 MHz or faster
CX-Protocol WS02-PSTC1-E (O] Microsoft Windows 95 or Windows 98
Memo Minimum: 16 MB
Y Recommended: 24 MB min.
Hard disk Minimum: Avalllable_spaceof 24 MB
Recommended: Available space of 50 MB
Monitor SVGA or better
. FDD: 1 or more
Drive

CD-ROM drive: 1 or more
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Table 6.4 Peripheral Devices

Name Model Specification
The following peripheral devices support the protocol macro function of the
SYSMAC C200HX/HG/HE series.

Personal computer environment

Personal com- IBM PC/AT or compatible computer
puter
CPU Minimum reguirement: Pentium 90 MHz
Recommended: Pentium 166 MHz or faster
Protocol SUp- | \yso1-PSTFLE 0S Microsoft Windows 95 or Windows 98
port Tool

Minimum: 16 MB
Recommended: 24 MB min.

Minimum: Available space of 24 MB
Recommended: Available space of 50 MB
Monitor SVGA or better

FDD: 1 or more
CD-ROM drive: 1 or more

Memory

Hard disk

Drive

EmManuals for Related Equipment and the Support Tool

The following manuals provide detail s on equipment and the Protocol Support Tool.

Table 6.5 List of manuals

Name, series, model Cat. No.

W339 Users Manual

SYSMAC CS series, CPU Unit W340 Instruction Reference Manual
W394 Programming Manual

W393 Operation Manual
SYSMAC CJ series, CPU Unit W340 Instruction Reference Manual
W394 Programming Manual

W302 Ingtallation Guide
W303 Operation Manual

W363 Operation Manual
W364 Programming Manual

SYSMAC C200HX/HG/HE, CPU Unit

SYSMAC CQM1H CPU Unit

Serial Communications Board, CS1W-SCB21/41

Serial Communications Unit, CS1IW-SCU21 W336 Users Manual
Serial Communications Unit, CS1W-SCU41

Serial Communications Board, C200HW-COMO06-V 1 W304 Operation Manual
Serial Communications Board, CQM1H-SCB41 W365 Operation Manual
CX-Protocol, WS02-PSTC1-E W344 Operation Manual
Protocol Support Tool WS01-PSTF1-E W319 Operation Manual

ESerial Communications Board/Unit SystemSettings

The system settings for the Serial Communications Board and Unit are given below.

For the CS/CJ series:

Use the following ports for the CS/CJ series.
« CS1W-SCB41 Serial Communications Board: Port 2
e CJIW-SCUA41 Serid Communications Unit: Port 2
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m = D30000 + 100 x Unit No. (Wd)

DM Area
Board Unit Bit Setting Value
Port 1 Port 2 Port 1 Port 2
15 Port setting -- 0: Default, 1*: Desired setting
14t012 |Reserved
Serial communications mode
Hto08 (6 Hex*: Protocol macro)
07t005 |Reserved
D32000 | D32010 m m+10 o Start bit -- 0*: 1 bit, 1: 1 bit (fixed at 1 bit regardlessof | 860E
the setting)
03 Data length -- O: 7 bits, 1*: 8 bits
02 Stop bit -- 0: 2 bits, 1*: 1 bit
01 Parity -- 0: With, 1*: Without
00 Parity -- 0*: Even, 1: Odd
15t004 |Reserved
D32001 | D32011 | m+l | me+lL Transmission rate (unit: bps) 0006
03to 00 |O: Default (9,600), 3: 1,200, 4: 2,400, 5: 4,800,
6*: 9,600, 7: 19,200, 8: 38,400
15 Transmission method -- 0: Half-duplex, 1*: Full-
D32008 | D32018 | m+8 m+18 duplex 8000
14t0 00 |Reserved
1 q _— %
D32009 | D32019 m49 m+19 |15 t0 00 Max. number of bytesin send/receive data -- 00C8* to 00C8
03E8 Hex
*  Settothisvalue
For the SYSMAC C200HX/HG/HE and CQM1H Series:
Use the following ports for the SY SMAC C200HX/HG/HE and CQM 1H series. I
» C200HW-COMO06-V 1 Communications Board: Port A
« CQM1H-SCB41 Serial Communications Board: Port 2
Communications
Board . .
Bit Setting Value
Port 1 Port 2
Port A Port B

Standard format setting
00to 03 | O Hex: Standard setting (default)

1 Hex": Settingsin bits 00 to 15 of DM6656 and DM 6551 are used.
04to11 | 00: Default

Serial Communications Board
DM6555 | DM 6550 0 Hex: Host link (default) 6001
1 Hex: Not protocol

2Hex: 1:1 Link dave

3 Hex: 1:1 Link master

4 Hex: NT link (1:1 mode)

5 Hex: Hex: NT link (1:N mode)

6 Hex": Protocol macro

12t0 15
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Communications
Board Bit Setting Value
Port 1 Port 2
Port A Port B
Communications speed
00 Hex: 1,200 bps (default)
01 Hex: 2,400 bps
01007 655 Hex: 4,800 bps
03 Hex*: 9,600 bps
04 Hex: 19,200 bps
Frame format
Start Stop .
bits D22 bits Parity
00 Hex: 1 7 1 Even (default)
DM6556 | DM 6551 01 Hex: 1 7 1 0dd 0803
02 Hex: 1 7 1 None
03 Hex: 1 7 2 Even
081015 | o4 Hex: 1 7 2 odd
05 Hex: 1 7 2 None
06 Hex: 1 8 1 Even
07 Hex: 1 8 1 Odd
08 Hex: 1 8 1 None
09 Hex: 1 8 2 Even
10 Hex: 1 8 2 Odd
11 Hex: 1 8 2 None

* Settothisvalue.
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BProtocol Macro Function

The protocol macro function makes it possible to customize a communications protocol in order to create a
macro according to the specifications of the serial communications port of a genera-purpose periphera
device.

The protocol macro function is mainly used for the following jobs.

« Creation of the message communications frame
» Creation of Send & Recv procedures for the message communications frame

exchanged.
Message: A DSR message or response.
TERMS DSR message: A message sent by the Master for instructions to the Inverter.
Response: A message that the Inverter returns in compliance with a DSR message from the Master.

@ This manual uses the terms “message, DSR message, and response” to express the communications data

Creating a Message

The message can be created according to the communications specifications of the general-purpose peripheral
device (Inverter) as a counterpart.

A DSR message can include variables to set datain the I/O memory (such as data memory) of the CPU Unit or
write response data to the I/O memory.

Each component of a message is in the memory of the Communications Board. Therefore, the CPU Unit can
just execute the PMCR instruction to send or receive the data, with no need to write ladder programs for the
communications protocol.

CPU Unit Serial Communications Board SYSDRIVE 3G3RV

DSR message

— T

= [ [ [ ] —

Reception

Fig 6.62 Creating a Message

Step to Send and Receive Messages

Sending and receiving messages as a single step includes step-type commands, such as Send, Recv, Send &
Recv, and Wait commands.
The step can be finished or switched to another step according to the result of the step.

CPU Unit Serial Communications Board SYSDRIVE 3G3RV
- [ [ [ |
Step 0
PMCR Instruction - - l ‘ ‘ ‘ ‘ _ ‘
Next process — l ‘ ‘ ‘ ‘ — l ‘
according to To step n according
the result. = l ‘ ‘ ‘ ‘ - to the result

Fig 6.63 Sending and Receiving Messages
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mConfiguration of the Protocol Macro Function

The protocol consists of one or more sequences. A sequence is an independent set of actions to perform
together with a general-purpose peripheral device, such as an Inverter. For example, the RUN command and
the frequency reference are given to the Inverter and the status of the Inverter is read in a single sequence.

A sequence consists of one or more steps. A step consists of a Send & Recv command + a Send & Recv mes-
sage + a step branch in accordance with the processing result + Completion.

Sequence

When repeating actions to give the RUN command and frequency reference to the Inverter and read the status
of the Inverter, for example, the actions can be registered as one sequence, or more than one if necessary. On
page 101 under Creating a Project File, an example is shown with all actions registered as a single sequence.
A sequence may include the following parameters.

Parameter Description

Set the method of control, such as flow control.

Transmission control Select only modem control for communications with the 3G3RV.

Set the area for sharing the data between the Programmable Controller and Communications
Link word Board.
On page 101 under Creating a Project File, an example is shown without such an area set.

Set the periods to monitor the transmission and reception steps with timers Tr, Tfr, and Tfs.

Monitor time Set a period of approximately 0.5 s each for communictions with the 3G3RV.

A method to write reception data to the 1/0 memory of the Programmable Controller.

Response notify method Select “notify by scan” for communictions with the 3G3RV.

CPU Unit Serial Communications Board SYSDRIVE 3G3RV

Step 00

DSR message
(Write the RUN command
and frequency response.)

- | [ [ |-

—|PMCR instruction

= [ [ | |e=

Response

Step 01
Sequence 000
DSR message

(Read the inverter status)

- [ [ [ |-

= [ [ | |e=

Response
(Inverter status)

Fig 6.64
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Step

In a single step, a DSR message is sent and a response for the DSR message is received. A step may not
include aresponse if it is a broadcast message.

In the case of repetitive actions to issue the RUN command and frequency reference to the Inverter and read
the status of the Inverter, for example, the actions to give the RUN command and frequency reference consti-
tute one step. The reason is that these register numbers are consecutive and can be sent with a single DSR
message. The action to read the status of the Inverter is another step.

A step includes a command and a maximum of two messages. The above exampl e uses the Send & Recv com-
mand. The DSR message and response are both messages.

A step may include the following parameters.

Parameter Description
The Send, Recv, Send & Recv, Wait, Flush, Open (ER-ON) or Close (ER-OFF) is set.
Command Under Creating a Project File, an example is shown with the Send & Recv command

used. The Send command is used for a broadcast message.

Send message | A DSR message is set for the Send command used.

Recv message | A responseis set for the Recv command.

Message Send & Recv mes- A DSR message and response are set for the Send & Recv command.

sage

If there are two or more responses for the Send or Send & Recv command, the next

Recv matrix process is selected per response.

The number (N) of times to repeat the step is set within arange from 0 to 255.
It is possible to change messages by making use of the number (N).

Repeat counter Under Creating a Project File, an exampleis shown with this function used for
enabling three Slaves to repeat the same process.
The number of times to retry the command can be set within arange from 0 to 9 only

Number of retries when the Send & Recv command is used.
It is recommended that the number be set to 3 or larger.

Send Wait Time The waiting time until datais sent with the Send or Send & Recv command executed.

. . Determines whether or not to write the reception data in the response.
Response ertﬁi(ev(\gl)th operand Under Creating a Project File, an example is shown with this function used for writ-
Spec ing the Inverter status to the memory.
Next process Determines which step isto be processed next, or finishes the opertion after the step is

finished normally.

Determines which step isto be processed next, or finishes the operation, if the the step
has an error.

Error processing
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mData Created by Protocol Support Tool and CX-Protocol

A project file is used by the Protocol Support Tool to create and control data. A project
file consists of the following data.

Single project file Protocol list Protocol name
Protocol name | A maximum of 20 protocols
(A maximum of 1,000 sequences per project)

Protocol name
Trace list

Protocol name — Sequence 000/Sequence name
A maximum of 60 sequences/protocol

(Single protocol) I Seq.uence 001/Sequence name | iy st sequence number and last sequence number
Sequence 999/Sequence name are specified by each protocol.

— Send message list —— Message name
— Message name
A maximum of 300 messages

— Recv message list —7— Message name

— Message name

— Recv matrix ——— Matrix name
: A maximum of 100 matrixes
— Matrix name
Sequence #O OO Step 00
Step 01
e:p A maximum of 16 steps
Step 15

Fig 6.65 Project File Configuration

The standard system protocol incorporated by the Communications Board cannot be edited or transferred. To make use of
the standard system protocol, copy it to the project file and edit it.

Under Creating a Project File, an exampleto create anew project fileis shown without making use of the standard system
protocol.
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mCreating a Project File

The following descripton provides information about how to create a project file to send the RUN command
and frequency references to three Inverters and read the Inverter status. (“PST” indicates the WS01-PSTF1-J
Protocol Support Tool.)

First, select from 1/0O items, monitor items, and parameters the data to be exchanged according to the applica
tion. Then consider what sequence is required by using the protocol macro function.

Example: Writes control input items (such asthe RUN command and multi-function input) of the Inverter and
frequency reference, monitors the control output (such as error output and RUN output) of the Inverter, and
monitors the Inverter status.

Three Inverters with Slave addresses from 01 to 03 are installed for communications.

Checking the Register Numbers
In the above example, the following three registers are required.
Control Input: Register 0001 Hex for RUN command

Frequency Reference: Register 0002 Hex
Control Output: Register 002C Hex for Inverter status

Memory Allocations

The PMCR instruction sends each Slave the datain consecutive words specified by the operand and beginning
with the first word (S), and writes in the memory area beginning with the first word (D) the data received.
The following memory allocations are made in the above example.

Control data
— — —— — Communications SYSDRIVE
co| PP E b P Board/Unit 3G3RV
R i p— - J
Communica-  Serial port Communications Board/Unit
tions port . X number designation
}— PMCR 0to 7 Hex Egg ; ; :Zx Inner Board: E1 Hex
CPU Bus Unit: Unit No.+10 Hex
C1 H H H H H H H H H H H H
c2 | oo ‘ oo ‘ oo oo
c2 Sequence No. _
s 0000 to 03E7 Hex (000 to 999)
Word Data
D aes aee
S Number of data items sent in accordance with - -
PMCR instruction (000B)
__— S+1 No. of Slaves (0003) -
S+2 First Slave address (0001) 3
S+3 RUN command to Slave 1 §
S+4 Frequency reference to Slave 1 5
S+5 Second Slave address (0002) ]
3 RS-422A
S+6 RUN command to Slave 2 > 1485
S+7 Frequency reference to Slave 2 §
S+8 Third Slave address (0003) g
S+9 RUN command to Slave 3
S+10 Frequency reference to Slave 3
D Number of data items received in accordance with |
PMCR instruction (0003)
D+1 Slave 1 Inverter status
D+2 Slave 2 Inverter status
D+3 Slave 3 Inverter status ~—

SYSMAC CS or CJ-series Programmable Controllers
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Board 3G3RV
C: Control data (See note.)
15 12 11 0
Communications Sequence No. —_
H PMmcR port 000 to 999 (BCD)
1: Port A
C 2: Port B
Word Dat
s H
D \ S No. of dgt’a g??m_s stenttin a%ggrgaa)nce with - -
Instruction
S+1 No. of Slaves (0003) -
\/\ S+2 First Slave address (0001) S
S+3 RUN command to Slave 1 §
S+4 Frequency reference to Slave 1 5
S+5 Second Slave address (0002) 2
S+6 RUN command to Slave 2 o RS/ZE%ZA
S+7 Frequency reference to Slave 2 %
S+38 Third Slave address (0003) §'
S+9 RUN command to Slave 3
S+10 Frequency reference to Slave 3
D No. of datapi’slegs _recte\vetd \n(%co%asrgjance with -
instruction
Note Control data for the SYSMAC D+1 Slave 1 Inverter status
CZOOHX(HG/HE is.indicated. The SYSMAC D+2 Slave 2 Inverter status
CS1 Series uses different control data. D43 Slave 3 Inverter status -,

SYSMAC C200HX/HG/HE or CQM1H Programmable Controllers

Fig 6.66 Memory Allocations

ECreating a New Project and Protocol

Use the following procedure to create a new project and protocol.

1

Select New from File in the Menu Bar or click on the New icon with the left button of the mouse to create
anew project.

If CX-Protocol is used, set the PC name, PC model, and network type according to the actual conditions.
The network type refers to the type of the network conected to the Support Software and it does not refer to
the communi cati ons configuration between the Programmable Controller and the SY SDRIVE RV.

The above settings will not be displayed if the PST is used.

Double-click on New Project with the left button of the mouse to display Protocol List.

Click on Protocol List with the left button of the mouse and click on a blank space with the right button of
the mouse.

Select Create Protocol.

mCreating a Sequence

Use the following procedure to create a new sequence.

1

Click on New Protocol with the left button of the mouse. Then click on a blank space with the right button
of the mouse.

Select Create Communication Sequence.
The following table will appear. Set the parameters related to the sequence in the table.
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* | # Cor:(;tr;ir:::;ion Link word Control Response Ti;r;er Ti1r_rf1rer Ti1r_rf1§r
Inverter 1/0 Send & . .
000 | Racy ——— Set (Setting required) Scan 0.5 05 0.5

#

Sequence number. The sequence number is automatically set.

Communication Sequence

Thelabel (name) of the sequence. Input an appropriate, easy-to-distinguish name.

Link Word

Set the area for sharing the data between the Programmable Controller and Communications Board.
In this example, the link word is specified by the operand of the PMCR instruction. Therefore no link word is
set here.

Control
Set the control method, such as flow control.

Select only “modem control” for communications with the 3G3RV.

Response

A method to write reception data to the I/O memory of the Programmable Controller.
Select “notify by scan” for communications with the 3G3RV.

Timer Tr, Timer Tfr, and Timer Tfs

Set the periodsto monitor the transmission and reception steps with timers Tr, Tfr, and Tfs. The following tim- I

ing chart shows the meaning of each monitor.

Be sure to set the periods according to the application.

The step will be retried if the step is not completed within the monitor periods. An error will occur if the step
is not completed within the monitor time again.

Set a period of approximately 0.5 s each for communications with the 3G3RV.

Ts L—
Send & Recv: Send ™ T Monitored for -
Monitored for
. Recy Tfs period Tr period
’ Monitored for

Tfr period

Ts: Send wait time set per step. Nothing is sent during this period.

Tfs: Monitors the completion of the data sent. If the data transmission is not finished within this period,
the data will be re-transmitted.

Tr:  Monitors the response to be received. If the response is not returned within this period, the response will
be re-transmitted.

Tfr:  Monitors the reception completion of the response. If the response transmission is not finished within this
period, the response will be re-transmitted.

Note If the Tr period is too long, the time to detect a communications error will be longer, during which the Inverter

cannot be controlled. Therefore, be sure to set an appropriate period.

Fig 6.67
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ECreating a Step
1. Double-click on New Protocol with the |eft button of the mouse.

2. Click on New Sequence with the left button of the mouse and click on a blank space with the right button
of the mouse.

3. Select Create Sep.
The following table will appear. Set the parameters related to the step in the table.

* | Step Repeat Command | Retry Send wait SRR RS- | REE mEs- Response Next | Error
sage sage
| 00 | Ressyr(y | XMd& 3 0.02 Inputsend | PUt Yes Next | Abort
Recv response
| o1 | Resr(y | Xd& 3 0.02 Status Read Yes End | Abort
Recv response
O
Step

Step number. The step number is automatically set.

Repeat

The number (N) of times to repeat the step is set within a range from 0 to 255. It is possible to change mes-
sages by making use of the number (N).

In this example, the same message is sent to three Slaves with addresses different to each other. Therefore, the
number issetto 3inword S+ 1. The number of Slavesis specified by the operand. Therefore, select Channel,
use the Edit command to set Data Address to Operand, and set ON + 1 in order to select word S + 1. In the
abovetable, “Reset” means that the repeat counter must be reset first in the step.

Command
Set the commands, such as Send, Recv, and Send & Recv.

Only the Send & Recv command is used for communications with the 3G3RV except for broadcasting mes-
sages, in which case the Send command is used.

Retry
Set the number of timesto retry the command within arange from 0 to 9.

It is recommended that the number be set to 3 or larger. If atransmission error occurs due to noise, the trans-
mission of the command will be retried. If the number is set to 3, an error will be detected if the transmission
failsthree times.

Send Wait
The waiting time until the datais sent.

For communications with the 3G3RYV, if datais repeatedly transmitted to the same Slave, set the waiting time
to 20 ms or more.

Send Message and Recv Message
Set the labels of the DSR message and response to be used.

Make these settings after deciding the labels in Send M essage Detail Settingsand Recv M essage Detail Set-
tings.
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Response
Determine whether or not to write the reception data in the response.

Always set this parameter to Yes for communications with the 3G3RV.

Next
Determine which step isto be processed next or finish the operation after the step finishes normally.

In this example, step 00 is set to Next and step 01 is set to END because the sequence compl etes be executing
steps 00 and 01.

Error
If the step has an error, determine which step isto be processed next or finish the operation.

In this example, the parameter will be set to Abort to interrupt the sequence if an error occurs.

mSend Message Detail Settings

1. Click on Send Message List with the left button of the mouse, and then click on a blank space with the
right button of the mouse.

2. Select Create Send Message. The following table will appear. Set the send message in the table.

% | Message name| Header <h> | Terminator <t> Check code <c> Length <I> Address <a>
—[ | Input send "~ CRC-16(65535) (2Byte BIN) | (0) (1Byte BIN) |~ (R(3N+2), 1)
-0 Status ~"CRC-16(65535) (2Byte BIN) ~(R(3N+2),1)
-0

Data

(a)+[10]+[00]+[01]+[00]+[02]+(I>+ (R(3N+3),4) +{c)
(ay+[03]+[00]1+[2C]+[00]1+[01]+<c)

Message name
Thelabel (name) of the sequence. Input an appropriate, easy-to-distinguish name.
Set the label in the send message box in the table shown under Creating a Sep.

Header <h> and Terminator <t>
Set the header and terminator.

No header or terminator is used for communications with the 3G3RV. Therefore, set both to None.

Check code <c>
Set the check code.

The CRC-16 check code is used for communications with the 3G3RV. Select the CRC-16 check code and set

the default value to 65535.
Select Rever se for the conversion method. Then select BIN for datatype.
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Length <I>
Set the length of the data.

All communications with the 3G3RV are performed in byte units. Select 1 Byte and BIN. Select No for read-
ing data because there is no datato be read.

Address <a>
Set the addresses of the Slaves.

In this example, the Slave addresses are set in S+ 2, S+ 5, and S + 8. Therefore, retrieve the data from those
locations.

The address is set in the LSB of each word. To read the byte, select Variable Rever se, otherwise the datais
read from the MSB. Then click on Edit Variable with the left button of the mouse. Select Read R () and set
Data/Addressto the operand (3N + 2) using the number (N) of timesto repeat the step.

Set Edit Length to 1 byte as adefault. If the default value has been changed, set it to ON + 1.

Data

Set the DSR message in detail.

» DSR Message Requesting that the RUN Command and Frequency Reference Be Written
The DSR message to write data to two registers from register 0001 Hex (the RUN command) consists of
the following items.

[ [1i0Joioioi1]oioioia] [ & ¢ P [ F i i [P ]

R

CRC-16 check (Set with <c>)
Next register data
Start register data
Number of bytes of attached data (Set with <I>)
Number of write data registers: 2
Write start register number (RUN command: 0001)
“— Function code (Write 10)
— Slave address (Set with <a>)

Set with variables

Setdata — | @)+ [101+[001+[01]+[00]+[02] +{I)+ (R(3N+3), ) +{c) |

(a)
The Slave address is set in the address box. Insert the address with the Insert icon.
[10]+[00]+[01]+[00]+[02]
Set the constants contained in the DSR message.
Use Set Constant and set the constants in Hex.

<1
The length is set in the length box. Insert the length by using the Insert icon. The length is the number of bytes of the
succeeding data (R(3N +3), 4). The length is automatically set by the CX-Protocol.
(R(3N +3), 4)
The Inverter’s actual data to be sent. This example selects Variable and Read R() and sets the operand. Set Data to
3N + 3 because the RUN command data uses four bytes each from S + 3, S +6, and S + 9.
Set Edit Length to ON + 4 so that it will be set to four bytes.

{c)
The check code is set in the check code box. Insert the check code by using the Insert icon. All the data including the
address data before the check code is operated. Mark all the items if the PST is used. The check code is automatically
set by the CX-Protocol.

Fig 6.68 DSR Message to Write Data
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» DSR Message to Read the Inverter Status
The DSR message to read the Inverter status from register 002C Hex consists of the following items.

|013|01012§c|0101011| BN

L CRC-16 check (Set with <c>)
Number of read data registers: 1

Read start register number (Inverter status: 002C)
Function code (Read 03)
Slave address (Set with <a>)

Set data — l {a)+[03]1+[00]+[2C]1+[00]1+[01]+{c)

Set the address data, constant data, and check code data.

Fig 6.69 DSR Message to Read

BmRecv Message Detail Settings
1. With the left button of the mouse, click on Receive M essage List. Then click on a blank space with the

right button of the mouse.

2. Select Create Receive Message.

The following table will appear. Set the Receive message in the table.

* Message |[Header <h>| Terminator <t> Check code <c> Length <I> Address <a>
— [ |Input response ~CRC-16(65535) (2Byte BIN) ~(R(3N+2),1)
— [ |Read response ~CRC-16(65535) (2Byte BIN)| (0) (1Byte BIN) |~ (R(3N+2), 1)
-0
Data
{ay+[10]1+[00]+[01]+[00]+[02] +{c)
(a)y+[03]+<)+ (W(IN+1), 2) +<{c)
Message

Thelabel (name) of the response. Input an appropriate, easy-to-distinguish name.

Set the label in the Recv message box in the table shown under Creating a Sep.

Header <h> and Terminator <t>
Set the header and terminator.

No header or terminator is used for communications with the 3G3RV. Therefore, set both to None.

Check Code <c>
Set the check code.
The CRC-16 check code is used for communications with the 3G3RV. Select the CRC-16 check code and set

theinitial value to 65535.
Select Rever se for the conversion method. Then select BIN as the data type.
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Length <I>
Set the length of the data.

All communications with the 3G3RV are performed in byte units. Select 1 Byte and BIN. Select No for read-
ing data because there is no datato be read.

Address <a>
Set the addresses of the Slaves.

In this example, the Slave addresses are set in S+ 2, S+ 5, and S + 8. Therefore, retrieve the data from those
locations.

The addressis set in the LSB of each word. To read the byte, select Variable Rever se, otherwise the data will
be read from the MSB. Then click on Edit Variable with the left button of the mouse. Select Read R () and
set Data/Addressto the operand (3N + 2) using the number (N) of times to repeat the step.

Set Edit length to 1 byte as a default. If the default value has been changed, set it to ON + 1.

Data

Set the expected response in detail.

» Response to the RUN Command and Frequency Reference
The response to the DSR message written consists of the following items.

[ |1§0|o§0§oi1|0§0%0%2| R

L CRC-16 check (Set with <c>)
Number of write data registers: 2
Write start register number (RUN command: 0001)
Function code (Write 10)
Slave address (Set with <a>)

Set data — [ @)+ [10]+[00]+[01]+[00]+ [02] +¢c)

(a)
The Slave address is set in the address box. Insert the address with the Insert icon.
[10]+[00]1+[01]1+[00]+[02]
Set the constants contained in the response.
Use Set Constant and set the constants in Hex.
{c)
The check code is set in the check code box. Insert the check code by using the Insert icon. All the data including the
address data before the check code is used. Mark all the items if the PST is used. The check code is automatically set
by the CX-Protocol.

Fig 6.70 Response to DSR Message Written
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» Response to the Inverter Status Read
The response to the DSR message to request the Inverter status in register 002C Hex consists of the fol-
lowing items.

[ Jos] [T T 117 ]

CRC-16 check (Set with <c>)
Inverter status data (Set with variable)
Number of bytes of attached data (Set with <I>)
Function code (Write 10)
Slave address (Set with <a>)

Set data — | @) +[03]1+<I)+ (W(IN+1), 2) +{c)

(a), [03], {c)
The address data, constant data, and check code data are the same as the above.

<
The length is set in the length box. Insert the length by using the Insert icon. The length is the number of bytes of the
succeeding data (W(1N + 1), 2). The length is automatically set by the CX-Protocol.
(W(N+1),2)
The Inverter’s actual data is to be sent. This example selects Variable and Write W () (ntlp: English reference
mistakenly(?) says Read R () here) and sets the operand. Set the data to 1N + 1 because the RUN command data
uses two bytes each from D + 1, D + 2, and D + 3. (ntlp: English reference mistakenly(?) says the RUN command data
uses four bytes each from D + 3, D + 6, and D + 9. here)
Set Edit Length to ON + 2 so that it will be set to two bytes.

Fig 6.71 Response to DSR Message Read

mlLadder Program

Connect the PST and the Communications Board, and read the Communications Board system settings from

the PST. Set the start/stop bits both to 1 bit, and data length to 8 bits. I

Transfer the created protocol to the Communications Board. The following example describes how to control
the Inverter with this protocol.

Ry~ - Before using this program in your system, be sure to check the word and data memory allocations and
?‘ change them if necessary so that there will be no word or data memory duplication.
L d +This program will stop all communications if a communications error or fault occurs. Be sure to set H5-05 for

IMPORTANTE  communications error detection selection to 1 (effective) and H5-04 for communications error detection
operation selection to 0 through 2 so that the system will stop with time-over detection.

EMemory Allocations

Starting Communications and Status Signals

Word Functions common to all Slaves
00000 | Inverter control communications (continued when set to ON)

Communications error output (on hold when a communications error

00001 or fault occurs

00002 | Communications fault reset
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Inverter Control Inputs (Register 0001 RUN Command)

The Inverter control inputs for the register 0001 RUN command are listed in the following table.

Word Slave 1 function Word Slave 2 function Word Slave 3 function
00100 | RUN command 00200 | RUN command 00300 | RUN command
00101 | Forward/Reverse 00201 | Forward/Reverse 00301 | Forward/Reverse
00102 | External fault 00202 | External fault 00302 | External fault

00103 | Fault reset 00203 | Fault reset 00303 | Fault reset

00104 | Multi-function input 1 00204 | Multi-function input 1 00304 | Multi-function input 1
00105 | Multi-function input 2 00205 | Multi-function input 2 00305 | Multi-function input 2
00106 | Multi-function input 3 00206 | Multi-function input 3 00306 | Multi-function input 3
00107 | Multi-function input 4 00207 | Multi-function input 4 00307 | Multi-function input 4
00108 | Multi-function input 5 00208 | Multi-function input 5 00308 | Multi-function input 5
00109 | Multi-function input 6 00209 | Multi-function input 6 00309 | Multi-function input 6
00110 | Multi-function input 7 00210 | Multi-function input 7 00310 | Multi-function input 7
00111 Always set to 0. 00211 Always set to 0. 00311 Always set to 0.
00112 Always set to 0. 00212 Alwaysset to 0. 00312 Always set to 0.
00113 Always set to 0. 00213 Alwaysset to 0. 00313 Always set to 0.
00114 Always set to 0. 00214 Always set to 0. 00314 Always set to 0.
00115 Always set to 0. 00215 Alwaysset to 0. 00315 Always set to 0.

Frequency References of Inverter (Register 0002 Frequency Reference)

The frequency references of the Inverter for register 0002 frequency references are listed in the following

table.

DM

Function

D0001

Slave 1 frequency reference

D0002

Slave 2 frequency reference

D0003

Slave 3 frequency reference




Inverter Control Outputs (Register 002C Inverter Status)
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The Inverter control outputs for register 002C Inverter status are listed in the following table.

Word Slave 1 function Word Slave 2 function Word Slave 3 function
01100 | During RUN 01200 | During RUN 01300 | During RUN

01101 | Zero speed 01201 | Zero speed 01301 | Zero speed

01102 | Frequency agree 01202 | Frequency agree 01302 | Frequency agree

01103 | Custom speed agree 01203 | Custom speed agree 01303 | Custom speed agree
01104 | Frequency detection 1 01204 | Frequency detection 1 01304 | Frequency detection 1
01105 | Frequency detection 2 01205 | Frequency detection 2 01305 | Frequency detection 2
01106 | Inverter ready 01206 | Inverter ready 01306 | Inverter ready

01107 |UV 01207 | UV 01307 | UV

01108 | Base block 01208 | Base block 01308 | Base block

01109 | Frequency reference mode 01209 | Frequency reference mode 01309 | Freguency reference mode
01110 | RUN command mode 01210 | RUN command mode 01310 | RUN command mode
01111 | Overtorque detection 01211 | Overtorque detection 01311 | Overtorque detection
01112 | Frequency reference loss 01212 | Frequency reference loss 01312 | Freguency reference loss
01113 | Fault retry 01213 | Fault retry 01313 | Fault retry

01114 | Fault 01214 | Fault 01314 | Fault

01115 | Communications time-over 01215 | Communications time-over 01315 | Communications time-over

Area Used by Operand of PMCR Instruction

The area used by the operand of the PMCR instruction in the CS-series is shown here.

Control Data: C1

Control Data: C2

DM Word DM Word
D01000111001011100001 DO101 0000000000000 0O00O0
—— T —
Communications Serial port 2  Communications Sequence 000 set
port 7 port E1
Send Data: S Recv Data: D
DM Area DM Area
D1000 | 000B (Number of Send data items: D2000 | 0003(Number of Recv data items: 3)
11) See note 1.) See note 2.)
D1001 | 0003 (Number of Slaves) D2001 | Slave 1 Inverter status
D1002 | 0001 (Slave 1 address) D2002 | Slave 2 Inverter status
D1003 | RUN command to Slave 1 D2003 | Slave 3 Inverter status
D1004 | Frequency reference to Slave 1
D1005 | 0002 (Slave 2 address)
D1006 | RUN command to Slave 2
D1007 | Frequency reference to Slave 2
D1008 | 0003 (Slave 3 address)
D1009 | RUN command to Slave 3
D1010 | Frequency reference to Slave 3

Note 1. Set the number of Send data items in Hex to the number of words of D1000 through D1010 (11).
Note 2. The number of words of D2001 through D2003 is written in Hex for the number of Recv data

items.
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Status flags
« Communications Port Enabled Flag
Flag bit for communications port 7: A20207

» Protocol Macro Execution Flag
The Protocol Macro Execution Flag is described below.

Unit/Board Port 1 Port 2
CS1Board |CIO 190915 ClO 191915

Bit 150f CIOn +

CS1Unit |Bit150f CIONn+9 19

n = ClO 1500 + (25 x number of units)

« Communications Port Abort Flag
The Communications Port Abort Flag is described below.

Unit/Board Port 1 Port 2

CS1 Board |CIO 190913 ClO 191913

CSlUnit |Bit13ofCION+g |BIt130fCIO
n+19

n = ClO 1500 + (25 x number of units)
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Ladder Program

Protocol Communications
Macro Execution Port Engbled

00000 00001 Flag Flag

| 4 MOV (021) | —F—F [ PMCR
#72E1 00000 00001 D0100
D0100 D0101
D1000
D2000

MoV (021)
#0000
D0101

Mov(021)
#0008

D1000 Communications

MOV (021) | | |
#0003 " o
D1001 00001 00001

MOV (021) [
#0001

D1002 FAL (06)001

MoV (021)
001
D1003

MoV (021)
D0001
D1004

Mov(021)
#0002
D1005

MoV (021)
002
D1006

MoV (021)
D0002
D1007

MoV (021)
#0003
D1008

MoV (021)
003
D1009

Mov(021)
D0003
D1010

MoV (021)
D2001
011

Mov (021)
D2002
012

MoV (021)
D2003
013

Fig 6.72 Ladder Program
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ECommunications Response Time

The communications response times for communications with an Inverter via the RS-422/485 port of an
Omron-made Communications Board are detailed below. Use this information as a reference when deciding
the number of Slaves to be connected to one network, and when considering the timing of input and output
signals.

Communications Time for One Message

A wide variety of programs for RS-422/485 communications can be created using the protocol macro func-
tion. The communications times will vary according to the contents of the program.
In general, the communications time for one message can be cal culated using the following formula.

Communications time = [Number of bytesin DSR message x 10 (See note 1.) x (1/baud rate) x 1,000 (ms)]

+ [Number of bytesin response x 10 x (1/baud rate) x 1,000 (ms)] + [24 x (1/baud rate) x 1,000 (ms)] + send
wait time setting (ms) + protocol macro waiting time (See note 2.) (ms)

The reason that the number of bytes in the DSR message and response is multiplied by 10 is because both the
start bit and the stop bit require one bit each.
(1 byte = 8 bits) + (start bit: 1 bit) + (stop bit: 1 bit) = 10 bits

With RS-422A/485 communications, set at least 20 ms as the protocol macro waiting time.

Calculation Example

The communications time required for one Slavein the protocol macro created under Creating a Project File, can
be calculated according to the following formula. (Baud rate = 19,200 bps.)

Communications time = [DSR message to write data (13 bytes) + DSR message to read (8 bytes)) x 10 x (1/
19,200) x 1,000 (ms)] + [write response (8 bytes) + read response (7 bytes)) x 10 x (1/19,200) x 1,000 (ms)]
+ [24 x (1/19,200) x 1,000 (ms) x 2] + [10 (ms) x 2] + [20 (ms) x 2] = 81.2 (ms)

If there are N Slaves, the total communications time will be N x 81.2 ms. Consequently, the more Slaves that
are used, the longer the communications time will be. If the number of Slavesistoo high, it is possible that the
detection time of 2 sfor communications time-over will be exceeded. In this case, either disable the time-over
detection function and use a different sequence to detect communications errors, or increase the number of
Masters thereby decreasing the number of Slaves per Master.
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I/O Response Time
The communications processing times for the Inverter are as follows.
 Inverter communicationsinput scan: 8 ms
« Inverter communications output scan: 8 ms
« Internal processing time for the Inverter: Approx. 20 ms

The 1/O response times for the Inverter areillustrated in the following diagram.

Ladder program cycle time I:I

Communications time x 2 I:I I:I
Inverter I/O scan |:| |:|

Internal processing for I:I

the Inverter Max. input | |

Max. output

Fig 6.73 1/0 Response Time
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Individual Functions

This section explains the individual functions used in special applications.

@ Using the Timer Function

Multi-function contact input terminals S3 to S7 can be designated as timer function input terminals, and multi-
function output terminals M1-M2, M3-M4, M5-M6, P1-PC, and P2-PC can be designated as timer function
output terminals. By setting the delay time, you can erase chattering from the sensors and switches.
» Set one of the parameters H1-01 to H1-05 (multi-function contact input terminal S3 to S7) to 18 (timer
function input).
» Set H2-01 to H2-03 (multi-function output terminals M1-M2, M3-M4, M5-M6, P1-PC, and P2-PC func-
tion selection) to 12 (timer function output).

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG e

tor

Timer function ON-delay | set the timer function output ON delay time (dead | 0.0to

time band) for the timer function input in 1-second 300.0
b4-01 units. Enabled when atimer functionissetinH1- | (0.0to 00s No A A A
Delay-ON Timer 00 and H2-OO. 3000.0)"
:_'i mer function OFF-delay | et the timer function output OFF delay time 0.0to
ime (dead band) for the timer function input in 1-sec- 300.0
b4-02 ond units. Enabled when the timer function is set (0.0to 00s No A A A
Delay-OFF Timer in H1-0O and H2-OO. 3000.0)"

* For (-E) models.

WSetting Example

When the timer function input ON time is longer than the value set in b4-01, the timer output function is
turned ON. When the timer function input OFF time is longer than the value set in b4-02, the timer output
function isturned OFF. An example of timer function operation is given in the following diagram.

Timer function input | ON |_| |_| |_| | ON | |_| |_| |_|

Timer function output | ON ON

b4-01 b4-02 b4-01 b4-02

Fig 6.74 Timer Function Operation Example



Individual Functions

@ Using PID Control

PID control is amethod of making the feedback val ue (detection value) match the set target value. By combin-
ing proportional control (P), integra control (1), and derivative control (D), you can even control targets
(machinery) with play time.

The characteristics of the PID control operations are given below.

P control Outputs the amount of operation proportional to the deviation. You cannot, however, set the
deviation to zero using P control alone.

| control Outputs the amount of operation that integrates the deviation. Used for matching feedback
value to the target value. | control is not suited, however, to rapid variations.

D control ~ Outputs the amount of operation derived from the deviation. Can respond promptly to rapid
variations.

mPID Control Operation

To understand the differences between each PID control operation (P, I, and D, the variation in the amount of
operation (output frequency) is as shown in the following diagram when the deviation (i.e., the difference
between the target value and feedback value) is fixed.

Deviation

Time

PID control

Amount of operation .- | control

D control

P control

Time

Fig 6.75 PID Control Operation

mPID Control Applications

The following table shows examples of PID control applications using the Inverter.

Example of Sensor

Application Control Details Used
Speed Con- » Feeds back machlnery speed information, _and matches speed to the target vaue. Tachometer genera-
trol « Inputs speed information from other machinery as the target value, and performs tor
synchronous control using the actual speed feedback.

Pressure . .
Control Feeds back pressure information, and performs constant pressure control. Pressure sensor
Flow Rate . . .
Control Feeds back flow rate information, and controls the flow rate highly accurately. Flow rate sensor
Tempera- . . .

Feeds back temperature information, and performs temperature adjustment control |« Thermocouple
ture Con- - )
trol by rotating the fan. ¢ Thermistor
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BRelated Parameters

Name Control Methods
Param- Change oheh
eter _ Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- \i with Vi
ber tion PG ee=
tor
0: Disabled
PID control mode selection | 1: Enabled (Deviation is D-controlled.)
2: Enabled (Feedback value is D-controlled.)
b5-01 3: PID control enabled (frequency reference + Oto4 0 No A A A
PID output, D control of deviation)
PID Mode 4: PID control enabled (frequency reference +
PID output, D control of feedback value).
Proportional gain (P) Sets P-control proportional gain as a percentage. 0.00
b5-02 P-contral isnot performed when the setting is to 1.00 Yes A A A
PID Gain 0.00. 25.00
Integral (1) time Sets I-control integral timein 1 d unit: 0.0t
s I-control integral timein 1-second units. .0to
b>-03 ) I-control is not performed when the setting is0.0. |  360.0 10s Yes A A A
PID | Time
Integral (1) limit Setsthe | trol limit cent: f th 0.0t
s the I-control limit as a percentage of the .0to o
b5-04 o maximum output frequenc. 100.0 100.0% Yes A A A
PID I Limit
Derivative (D) time Sets D-control derivative timein 1-second units. | ¢ o0
b5-05 D-control is not performed when the setting is 1'0 00 0.00s Yes A A A
PID D Time 0.00. '
PID limit o
b5-06 Setsthe_l imit after PID-control as a percentage of 0.0to 100.0% Yes A A A
o the maximum output frequency. 100.0
PID Limit
PID offset adjustment Setsthe offset after PID-control ¢ -1000
sthe er PID-control asapercentage
b5-07 f to 0.0% Yes A A A
of the maximum outut frequency.
PID Offset eueney +100.0
(F)’(I)lr?sgrl]rtnary delay time Sets the time constant for low pass filter for PID- 0.00to
b5-08 control outputs in 1-second units. 1'0 00 0.00s Yes A A A
PID Delay Time Not usually necessary to set. ’
PID output characteristics | Select forward/reverse for PID output.
selection 0: PID output isforward.
b5-09 1: PID output isreverse (highlights the output Oor1 0 No A A A
Output Level Sel code)
PID output gain 0.0to
b5-10 Sets output gain. 2'5 0 1.0 No A A A
Output Gain )
PID reverse output selection | 0: O limit when PID output is negative.
g 1: Reverse when PID output is negative.
b5-11 0 limit when reverse prohibit is sel ected using b1- Oorl 0 No A A A
Output Rev Sel 04.
Selection of PID feedback 0: No detection of loss of PID feedback
command loss detection 1: Detection of loss of PID feedback. Operation
b continues during detection, with the malfunc-
512 tioning contact not operating. Oto2 0 No A A A
Fb los Det Sdl 2: Detection of loss of PID feedback. Coasts to
stop during detection, and fault contact
IFZ:st L?;gcbt?gﬁ ::ec:lrgmand Set the PID feedback loss detection level asaper-
b5-13 cent, with the maximum output frequency at 0to 100 0% No A A A
Fblos Det Lvi 100%.
PID feedback command
b5-14 loss detection time qu the PID feedback loss detection level in s 0.0to 10s No A A A
] units. 255
Fb los Det Time
PID sleep function opera-
b5-15 tion level Set the PID sleep function start level as afre- 0.0to 0.0 Hz No A A A
quency. 400.0
PID Sleep Level




Individual Functions

Name Control Methods
Param- Change
eter Description Setting | Factory | during Vi (L)pen
Num- LCD Display Range | Setting | Opera- | VA | with V°°”
ber tion PG ee=
tor
PID deep operation delay
time Set the delay time until the PID sleep function 0.0to
b5>-16 . starts in seconds. 255 0.0s No A A A
PID Sleep Time
Accel/decel time for PID
b5-17 reference Set the accel/decel time for PID reference in sec- 0.0to 00s No A A A
. onds. 25.5 ’
PID Acc/Dec Time
PID set point selection 0 PID st boint dissbled
: point di x x x
b5>-18 _ 1 PID set point enabled Oorl 0 No A A A
PID Setpoint Sel
PID set point
b5-19 PID set point %)Otg 0.0% No A oA | oA
PID Setpoint
?eljles;itgﬂm input function 0 Frequency reference
H6-01 1: PID feedback value Oto2 0 No A A A
Pulse Input Sel 2: PID target value
* The parameters b5-18 and b5-19 are enabled only with (-E) models.
E— Name Control Methods
eter - Output Signal Level During | Min. v | open
Num- i DESEFe Multi-Function Analog Output | Unit i Loop
LCD Display g Outpu ni VIf with Vi
ber PG ec-
tor
PID feedback value Monitors the feedback value when
U1-24 PID control is used. 10 V: Max. frequency (Oto + 10 V 0.01% A A A
Theinput for the max. frequency cor- | possible) '
PID Feedback responds to 100%.
PAD input volume PID feedback volume 10 V: Max. frequency (Oto + 10 V
U1-36 Gi . § 1100% bl 0.01% A A A
PID Input iven as maximum frequency b | possible)
PID autput volume PID control output 10 V: Max. frequency (Oto + 10 V
U1-37 Gi N f 1100% bl 0.01% A A A
PID Output iven as maximum frequency b | possible)
PID command f
U138 PID command + PID command bias | 1\, 12y frequency 001% | A A A
PID Setpoint Given as maximum frequency/100%

Multi-Function Digital Inputs (H1-01 to H1-05)

M

Control Methods
Open
Set Function s loop
Value \i with Vi
ec-
PG
tor
19 PID control disable (ON: PID control disabled) Yes Yes Yes
30 PID control integral reset (reset when reset command isinput or when stopped during PID control) Yes Yes Yes
31 PID control integral hold (ON: Integral hold) Yes Yes Yes
34 PID soft starter Yes Yes Yes
35 PID input characteristics switch Yes Yes Yes

ulti-Function Analog Input (H3-09)
Control Methods
Open
Set Function s loop
Value \i with Vi
ec-
PG

tor

B PID feedback Max. output frequency Yes Yes Yes

C PID target value Max. output frequency Yes Yes Yes
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mPID Control Methods
There are four PID control methods. Select the method by setting parameter b5-01.

Set Value Control Method

PID output becomes the Inverter output frequency, and D control is used in the difference between PID

1
target value and feedback value.

2 PID output becomes the Inverter output frequency, and D control is used in the PID feedback value.

3 PID output is added as compensation value of the Inverter output frequency, and D control is used in the
difference between PID target value and feedback value.

4 PID output is added as compensation value of the Inverter output frequency, and D control is used in the
PID feedback value.

EPID Input Methods
Enable PID control using parameter b5-01, and set the PID target value and PID feedback value.

PID Target Value Input Methods

Select the PID control target val ue input method according to the setting in b1-01 (Reference Selection).
Normally, the frequency reference selected in b1-01 isthe PID target value, but you can aso set the PID target
value as shown in the following table.

PID Target Input Method Setting Conditions

Multi-Function Analog Ter- | Set H3-09 to C (PID target value). Also, be sure to set H6-01 (pulse train input function
minal A2 Input selection) to 1 (PID feedback value).

Set RS-422A/485 bit 1 in register address 000FH to 1 (enable/disable PID target value
from communications) to be able to use register number 0006H as the PID target value.

RS-422A/485 register 0006H

Pulse train input Set H6-01 to 2 (PID target vaue).

PID Feedback Input Methods
Select one of the following PID control feedback input methods.

Input Method Setting Conditions

Multi-function analog input | Set H3-09 (Multi-function Analog Input Terminal A2 Selection) to B (PID feedback).
Pulse train input Set H6-01 to 1 (PID feedback).

« Anaog input: Adjust using the analog input terminal gain and bias.

% Adjust PID target value and PID feedback value using the following items.
« Pulsetrain input: Adjust using pulse train scaling, pulse train input gain, and pulse train input bias.

INFO

mPID Adjustment Methods

Use the following procedure to adjust PID while performing PID control and measuring the response wave-
form.

1. Set b5-01 (PID Control Mode Selection) to 1, 2, 3 or 4 (PID control enabled).

2. Increase b5-02 (Proportional Gain (P)) to within arange that does not vibrate.
3. Reduce b5-03 (Integral (1) time) to within arange that does not vibrate.
4. Increase b5-05 (Derivative (D) time) to within arange that does not vibrate.



Individual Functions

BPID Fine Adjustment Methods

This section explains the fine adjustment of PID after setting the PID control constants.

Suppressing Overshoot

If overshoot occurs, reduce derivative time (D), and increase integral time (1).

Response Before adjustment

After adjustment

Time

Set a Rapidly Stabilizing Control Condition

Torapidly stabilize the control even if overshoot occurs, reduce integral time (1), and lengthen derivative time

D).

Response )
/ Before adjustment

After adjustment

Time

Suppressing Long-cycle Vibration

If vibration occurs with alonger cycle than the integral time (1) set value, the integral operation is too strong.
Lengthen the integral time (1) to suppress the vibration.

Response Before adjustment

After adjustment

Time
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Suppressing Short Cycle Vibration

If vibration occurs when the vibration cycle is short, and the cycleis amost identical to the derivative time (D)
set value, the differential operation is too strong. Shorten the derivative time (D) to suppress the vibration.

If vibration continues even when the derivative time (D) is set to 0.00 (D control disabled), reduce the propor-
tiona gain (P), or increase the PID primary delay time constant.

Response Before adjustment

N

After adjustment

Time

WSetting Precautions

« In PID control, the b5-04 parameter is used to prevent the calculated integral control value from exceeding
a specified amount. When the load varies rapidly, Inverter response is delayed, and the machine may be
damaged or the motor may stall. In this case, reduce the set value to speed up Inverter response.

» The b5-06 parameter is used to prevent the arithmetic operation following the PID control calculation from
exceeding a specified amount. Set taking the maximum output frequency to be 100%.

» The b5-07 parameter is used to adjust PID control offset. Set in increments of 0.1%, taking the maximum
output frequency to be 100%.

» Set the low pass filter time constant for the PID control output in b5-08. Enable this parameter to prevent
machinery resonance from occurring when machinery adhesive abrasion is great, or rigidity is poor. In this
case, set the constant to be greater than the resonance frequency cycle. Increase this time constant to
reduce Inverter responsiveness.

» Using b5-09, you can invert the PID output polarity. Consequently, if you increase the PID target value,
you can apply this parameter to applicationsto lower the Inverter output frequency.

» Using b5-10, you can apply gain to the PID control output. Enable this parameter to adjust the amount of
compensation if adding PID control output to the frequency reference as compensation.

« When the PID control output is negative, the output direction can be reversed by the parameter b5-11.
However, PID control output is limited to O when b1-04 (Prohibition of reverse operation) is set to 1
(enabled).

« With the Inverter, by setting an independent acceleration/deceleration time in parameter b5-17, you can
increase or decrease the PID target value using the acceleration/deceleration time. The acceleration/
decel eration function (C1 parameters) used normally, however, is alocated after PID control, so depending
on the settings, resonance with PID control and hunting in the machinery may occur. If this happens,
reduce C1 parameters until hunting does not occur, and maintain the accel eration/decel eration time using
b5-17. Also, you can disable the set value in b5-17 from the external terminals during operation using
multi-function input set value 34 (PID soft starter).



Individual Functions

BPID Control Block

The following diagram shows the PID control block in the Inverter.
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BPID Feedback Loss Detection

When performing PID control, be sure to use the PID feedback |oss detection function. If PID feedback islost,
the Inverter output frequency may accel erate to the maximum output frequency.

When setting b5-12 to 1 and the status of the PID feedback value detection level in b5-13 is insufficient and
continues for the time set in b5-14, an FbL (PID feedback reference lost) alarm will be displayed on the Digi-
tal Operator and Inverter operation will continue.

When b5-12 is set to 2, an FbL (PID feedback reference lost) error alarm will be displayed on the Digital
Operator, the error contact will operate, and Inverter operation will be stopped.

Thetime chart for PID feedback loss detection (set b5-12 to 2) is shown below.

PID feedback value
A

Loss detection
level | N ___ /N _____
(b5-13) T

» Time

No FbL

-« -
detection i
> . FbL detection

Loss detection time Loss detection time
(b5-14) (b5-14)

Fig 6.77 PID Feedback Loss Detection Time Chart

mPID Sleep

The PID sleep function stops the Inverter when the PID sleep function delay time continues while the PID
control target value is at an insufficient level to operate the PID sleep function. When the PID sleep delay time
continues and the PID control target value is above the PID sleep function operation level, Inverter operation
will automatically resume.

When PID control is disabled, the PID sleep function is also disabled. When using the PID sleep function,
select decelerate to stop or coast to stop as the stopping method.

The PID slegp time chart is shown below.

PID target value

Sleep operation

levelb5-15 \ ____________ [/
Sleep operation , | Sleep operation
delay time ! 1 delay time

— > D516 4—— —»b5-164—

Operation | Stopped l

Run command has been input
Operation status output

Internal run command

External run command
Operating

Fig 6.78 PID Sleep Time Chart



Individual Functions

@ Energy-saving

To perform energy saving, set b8-01 (Energy Saving Mode Selection) to 1. Energy-saving control can be per-
formed using both V/f control and open loop vector control. The parameters to be adjusted are different for
each. In V/f control, adjust b8-04 to b8-06, and in open loop vector, adjust b8-02 and b8-03.

BRelated Parameters

Name Control Methods
Param- Change 16)
eter Serel Setting | Factory | during it | [t
Num- | LCD Display Range | Setting | Opera- | v | with | \7°P
ber tion PG ec-
tor
Energy-saving ; _Savi -
mode sdlection tSrtzllec’( whether to enable or disable energy-saving con
b8-01 o Ijisable Oorl 0 No A A A
Energy Save :
Sel 1: Enable
Energy-saving
b8-02 gan Set the energy-saving gain with the open loop vector 0.0to 0.7 Yes No No A
Energy Save control method. 10.0 *1
Gain
Energy-saving
filter time con-
stant Set the energy-saving filter time constant with the open 0.00to 050s
b8-03 loop vector control method. 10.0 *2 Yes No No A
Energy Save
ET
%%’;‘;’mg Set the maximum motor efficiency va ue.
Set the motor rated capacity in E2-11, and adjust the 0.0to
b8-04 " ! - B *4 No A A No
value by 5% at atime until output power reaches amini- | 655.00"3
Energy Save o
COEF mum value.
Power detec-
tion filter time
b8-05 | constant Set the time constant for output power detection. 0t02000 | 20ms No A A No .
kW Filter Time
Search opera- Set the limit value of the voltage control range during
tion voltage search operation.
limiter Perform search operation to optimize operations using o
b8-06 minute variationsin voltage using energy-saving con- 010100 0% No A A No
Search V Limit trol. Set to O to disable the search operation. 100% isthe
motor base voltage.
Motor rated sip Sets the motor rated slip in hertz. These set values will 0.00t0 200 Hz
E2-02 become the reference values for dlip compensation. This 2'0 00 e 5 No A A A
Motor Rated parameter is automatically set during autotuning. '
Sip
Motor rated
E2-11 output Set the rated output of the motor in units of 0.01 kW. 0.00to 0.40 No Q Q Q
Mtr Rated This parameter is automeati cally set during autotuning. 650.00 *5
Power
* 1. The factory setting is 1.0 when using V/f control with PG
* 2. The factory setting is 2.00 s for an Inverter capacity of 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.
* 5. The factory settings depend on the Inverter capacity. (The values shown are for 200-V class, 0.4 kW Inverters.)
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mAdjusting Energy-saving Control

The method of adjustment during energy-saving control operations differs depending on the control method.
Refer to the following when making adjustments.

V/f Control

In V/f control method, the voltage for optimum motor efficiency is calculated and becomes the output voltage
reference.

» b8-04 (Energy-saving Coefficient) is set at the factory for motor use applied to the Inverter. If the motor
capacity differs from the motor applied to the Inverter, set the motor capacity in E2-11 (Motor Rated Out-
put). Also, adjust the output voltage in steps of 5 until it reaches minimum. The larger the energy-saving
coefficient, the greater the output voltage.

» To improve response when the load fluctuates, reduce the power detection filter time parameter b8-05. If
b8-05 is set too small, however, motor rotations when the load is light may become unstable.

» Motor efficiency varies due to temperature fluctuations and differences in motor characteristics. Conse-
guently, control motor efficiency online to optimize efficiency by causing minute variations in voltage
using the search operation. Parameter b8-06 (Search Operation Voltage Limiter) controls the range that
control the voltage using the search operation. For 200 V Class Inverters, set the range to 100%/200 V, and
for 400 V Class Inverters, set the range to 100%/400 V. Set to 0 to disable the search operation.

Open loop vector control
In open loop vector control, control the slip frequency so that motor efficiency is maximized.

» Taking the motor rated slip for the base frequency as optimum slip, calculate the optimum dlip for motor
efficiency for each frequency. In vector control, be sure to perform autotuning, and set the motor rated slip.

« If the motor performs hunting when using energy-saving control in vector control, reduce the set value in
b8-02 (Energy-saving Gain), or increase the set value in b8-03 (Energy-saving Filter Time Constant).



Individual Functions

@ Setting Motor Constant Parameters

In vector control method, the motor constant parameter are set automatically using autotuning. If autotuning
does not compl ete normally, set them manually.

BRelated Parameters

Name Control Methods
Param- Change oheh
eter . Description Setting | Factory | during y/f Lo
Num- LCD Display Range | Setting | Opera- \i with Vi
ber tion PG ee=
tor
Sets the motor rated current in 1 A units.
Motor rated current These set values will become the referencevalues | 0.32to L90A
E2-01 for motor protection and torque limits. 6.40 '*1 No Q Q Q
1 i i 1 *
Motor Rated FLA :’hl_s parameter is automatically set during auto- 2
uning.
; Sets the motor rated slip in Hz units.
Motor rated sip These set values will become the reference values
- ; 0.00to | 2.90Hz
E2-02 for slip compensation. 20.00 1 No A A A
. This parameter is automatically set during auto- ’
Motor Rated Slip tuni
uning.
Motor no-load current Sets the motor no-load current in 1 A units. 0.00to | o0
E2-03 This parameter is automatically set during auto- 1.89 '*1 No A A A
No-Load Current tuning. *3
Number of motor poles Sets the number of motor poles.
E2-04 This parameter is automatically set during auto- 2t048 4 poles No No Q No
Number of Poles tuning.
Motor line-to-lineresis- Sets the motor phase-to-phase resistance in Q 0.000
E2-05 tance units. ) to 9.842 Q No A A A
This parameter is automatically set during auto- 65.000 *1
Term Resistance tuning. ’
Motor leak inductance Sets the voltage drop due to motor leakage induc-
g tance as a percentage of the motor rated voltage. 0.0to o |
E2-06 This parameter is automatically set during auto- 40.0 182% No No No A
Leak Inductance tuning.
Motor iron saturation coef- | Sets the motor iron saturation coefficient at 50%
ficient 1 of magnetic flux. 0.00to
B2-07 This parameter is automatically set during auto- 0.50 050 No No No A
Saturation Compl tuning.
Motor iron saturation coef- | Sets the motor iron saturation coefficient at 75%
ficient 2 of magnetic flux. 0.00to
E2-08 This parameter is automatically set during auto- 0.75 0.75 No No No A
Saturation Comp2 tuning.
Motor iron loss for torque
E2-10 compensation Sets motor iron lossin W units. 63525 lfiN No A A No
Tcomp Iron Loss

Note All factory-set parameters are for a standard 4-pole motor.

* 1. The factory settings depend on Inverter capacity (the values shown are for a200 V Class Inverter for 0.4 kW).

* 2. The setting rangeis 10% to 200% of the Inverter rated output current (the values shown are for a200 V Class Inverter for 0.4 KW).
* 3. The setting range depends on Inverter capacity (the values shown are for a200 V Class Inverter for 0.4 kW).
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EManual Motor Constant Parameter Setting Methods

The motor constant parameters settings methods are given below. Make (enter) settings referring to the motor
test report.

Motor Rated Current Setting
Set E2-01 to the rated current on the motor namepl ate.

Motor Rated Slip Setting
Set E2-02 to the motor rated slip calculated from the number of rated rotations on the motor namepl ate.

Amount of motor rated slip = Motor rated frequency (Hz) - No. of rated rotations (r/min) x No. of motor poles/
120.

Motor No-Load Current Setting

Set E2-03 to the motor no-load current using the rated voltage and rated frequency. The motor no-load current
is not normally written on the motor nameplate. Consult the motor manufacturer.

Factory setting isthe no-load current value for a standard Yaskawa 4-pole motor.

Number of Motor Poles Setting

E2-04 isdisplayed only when V/f control method with PG is selected. Set the number of motor poles (number
of poles) aswritten on the motor namepl ate.

Motor Line-to-Line Resistance Setting

E2-05 is set automatically when performing motor line-to-line resistance autotuning. When you cannot per-
form tuning, consult the motor manufacturer for the line-to-line resistance value. Cal cul ate the resistance from
the line-to-line resistance value in the motor test report using the following formula, and then make the setting
accordingly.

« E-typeisolation: [Line-to line resistance (2) at 75°C of test report] x 0.92 (Q)

« B-typeisolation: [Line-to line resistance (Q2) at 75°C of test repor]t x 0.92 ()

» F-typeisolation: [Line-to line resistance (Q2) at 115°C of test report] x 0.87 (2)

Motor Leak Inductance Setting

Set the amount of voltage drop due to motor leak inductance in E2-06 using the percentage over the motor
rated voltage. Make this setting when the high-speed motor inductance is small. If the inductance is not writ-
ten on the motor nameplate, consult the motor manufacturer.

Motor Iron Saturation Coefficients 1 and 2 Settings

E2-07 and E2-08 are set automatically using autotuning.

Motor Iron Loss for Torqgue Compensation Setting

E2-10 is displayed only when in V/f control method. To increase the torque compensation accuracy when in
V/f control method, set the motor iron loss in Watts.
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@ Setting the V/f Pattern

In V/f control method, you can set the Inverter input voltage and the V/f pattern as the need arises.

BRelated Parameters

Name Control Methods
Param- Change OFEn
eter - Setting | Factory | during V/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
Input voltage setting Set the Inverter input voltagein 1volt. Thissetting | 155to 200V
E1-01 is used as areference value in protection func- 255 1 No Q Q Q
Input Voltage tions. *1
V/f pattern selection 0to E: Select from the 15 preset V/f patterns.
E1-03 F Custom user-set patterns (Application for OtoF F No Q Q No
V/E Selection settings E1-04 to E1-10.)
Max. output frequency
(FMAX) 20010 60.0 Hz
E1-04 400' 0*5 (50.00 No Q Q Q
. *
Max Frequency H2)*6
Max. voltage (VMAX) 00to | 2000V
E1-05 255.0 *1 No Q Q Q
Max Voltage Output voltage (V) *1 *2
VMAX
((E1—05)
V BASE!
Base frequency (FA) (e 00to | 600Hz
E1-06 460 0 (50.00 No Q Q Q
Base Frequency o ’ Hz)*6
(E1-08)
Mid. output frequency (E\;M_'f:,, —————— ’
: 0.0to 30Hz
E1-07 FMIN B FA FMAX * No A A A
Mid Frequency A (E1-09) (E1-07) (E1-08) (E1-04) 400.0 2
Mid. output frequency Frequency (Hz
voltage 4 y (Hz) 00to 15.0V
E1-08 To set V/f characteristicsin astraight line, set the 2550 *1 No A A A
Mid Voltage A same val ues for E1-07 and E1-09. In this case, the *2
setting for E1-08 will be disregarded.
. § Always ensure that the four frequencies are set in
?l/l:\;:'l :\’ll;tp”t requency the following manner:
} E1-04 (FMAX) 2 E1-06 (FA) 0.0to 15Hz
EL-09 >E1-07 (FB) > E1-09 (FMIN) 400.0 *2 No Q Q Q
Min Freguency
Min. output frequency
voltage 0.0to 9.0V
E1-10 255.0 *1 No A A A
Min Voltage 1 2
Mid. output frequency 2
E1-11 ol A IV Al A | A
Mid Frequency B ’
Mid. output frequency ) )
voltage 2 Set only to fine-adjust V/f for the output range. 0.0to 00V
El-12 Normally, this setting is not required. 255.0 '*3 No A A A
Mid Voltage B *1
Base voltage 0.0to 00V
E1-13 255.0 . 4 No A A Q
Base Voltage *1
* 1. Theseare valuesfor a200-V Class Inverter. Values for a400-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. The contents of parameters E1-11 and E1-12 are ignored when set to 0.00.
* 4. E1-13isset to the same value as E1-05 by autotuning.
* 5. When C6-01 is set to O, the upper limit of the setting rangeis 150.0 Hz.
* 6. For (-E) models. Factory setting for base frequency is50 Hz.
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WSetting Inverter Input Voltage

Set the Inverter input voltage correctly in E1-01 to match the power supply voltage. This set value will be the
standard value for the protection function and similar functions.

WSetting V/f Pattern

Set the V/f pattern in E1-03. There are two methods of setting the V/f pattern: Select one of the 15 pattern
types (set value: 0 to E) that have been set beforehand, or set a user-defined V/f pattern (set value: F).

The factory setting for E1-03 is F. The contents of E1-03 when factory-set to F are the same as when E1-03 is
setto 1.

To select one of the existing patterns, refer to the following table.

Characteristic Application Set Value Specifications

0 50 Hz specifications

This pattern is used in general applications, | L (F) |60 Hz specifications

Constant Torque | Used when the load torque is fixed, regard- 60 Hz specifications, voltage saturation at
Characterigtic less of rotation speed, for linear transport 2 50 Hz
systems.
3 72 Hz specifications, voltage saturation at

60 Hz

50 Hz specifications,x 3 decrement

4
This pattern is used for loads with torque 5 50 Hz specifications, x 2 decrement

6

7

Variable torque

proportional to two or three times the rota-

characteristic tion q_‘)eed7 such as fans and pumps. 60 Hz Specifications, X 3 decrement
60 Hz specifications, X 2 decrement
Select the high startup torque V/f pattern 8 50 Hz specifications, medium startup
only in the following cases. torque
* Thewiring distance between Inverter and
High Startup m(l)tor islarge (approx. :30 mmin.) " 9 50 Hz specifications, large startup torque
Torque (See » A largetorqueisrequired at startup (ele-
Note)” vator loads, etc.) A 60 Hz specifications, medium startup
) ¢ An AC reactor isinserted in the Inverter torque
input or output.
* You are_operatmg amotor that is less B 60 Hz specifications, large startup torque
than optimum.
90 Hz specifications, voltage saturation at
C
60 Hz
Fixed Output This pattern is used for frequencies of 60 D 120 Hz specifications, voltage saturation at
Operation Hz or higher. A fixed voltage is applied. 60 Hz
E 180 Hz specifications, voltage saturation at

60 Hz

* Thetorqueis protected by the fully automatic torque boost function, so normally there isno need to use this pattern.

When you select these patterns, the values of parameters E1-04 to E1-10 are changed automatically. There are
three types of values for E1-04 to E1-10, depending on the Inverter capacity.

* 0.4t01.5kW V/f pattern
« 2.21t045KkW V/f pattern
» 5510300 kW V/f pattern

The characteristics diagrams for each are shown in the following pages.



Individual Functions

0.4 to 1.5 kW V/f Pattern

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages by
2.

» Constant Torque Characteristics (Set Value: 0to 3)

Set Value 0 50 Hz Set Value 1 60 Hz Set Value 2 60 Hz Set Value 3 72 Hz

(Initial value of set value F)

200 200(\,) 77777777777777777777777 ‘ 200 o 200(\’) ,,,,,,,,,,,,,,,,,,,,,
.5 | 15 5]
151 ! : oL P ol ( L
9 ‘ ! 9l ; 0153 5060 (Hz) 0153 6072 (H2)
01325 50 (Hz) 0153 60 (Hz)

» Decrement Torque Characteristics (Set Value: 4 to 7)

Set Value 4 50 Hz Set Value 5 50 Hz

200 [Ty ] 200 [T !

50 | /

013 25 50 (Hz) 013 25 50 (Hz) 015 30 60 (H2) 015 30 60 (Hz)

» High startup torque (Set value 8: to b)

Set Value 8 50 Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz

V) M.
200 T 3 200 3 oo ‘ v)

24 [y A N 0 N I S
: 24
19 |-+ : 19 s
1 18 ‘ 1 ‘ ‘ : :
‘ 0153 60 (Hz
01325 50 (HZ) 01325 50 (HZ) ( ) 0153 60 (HZ)

» Fixed Output Operation (Set Value: C to E)

Set Value C 90 Hz Set Value D 120 Hz Set Vaue E 180 Hz

0153 6090 (Hz) 0153 60180 (Hz)
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2.2 to 45 kW V/f Pattern

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages by

2.

» Constant Torque Characteristics (Set Value: 0to 3)

Set Value 0 50 Hz

Set Value 1 60 Hz

(Initial value of set value F)

Set Value 2 60 Hz

72Hz

V)
20 (Y v
2000 200
14 |- i 14}
7 | : 7l-- : N . . .
: ‘ 1, H H
013 25 50 (Hz) 0153 50 (H2) 0153 50 60 (Hz) (Hz)
» Decrement Torque Characteristics (Set Value: 4to 7)
Set Value 4 50 Hz Set Value 5 50 Hz Set Vaue 6 60 Hz Set Value 7 60 Hz

200

18

01325 50 (Hz)

200

23

11

01325 50 (Hz)

0153 60 (Hz2)

0153

M.
200 : 200 1 R 20(§V') """""""""""" '
50 |-
35| ;
4 :
6 o : : N N N . : .
013 25 50 (H2) 013 25 50 (Hz) 015 30 60 (Hz) 015 30 60 (Hz)
» High Startup Torgue (Set Value: 8 to b)
Set Value 8 50 Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz

60 (Hz)

» Fixed Output Operation

(Set Value: Cto E)

Set Value C 90 Hz

20

" |200

Set Value D 120 Hz

)

Set Value E 180 Hz

200




55 to 300 kW V/f Pattern

Individual Functions

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages by

2.

» Constant Torque Characteristics (Set Value: 0to 3)

Set Value 0 50 Hz

Set Value 1 60 Hz

(Initial value of set value F)

Set Value 2 60 Hz

72Hz

200 Y (8 N
20 év) 7777777777777777777777 200 200
12 ol 124 12[ -/
6| - ol Bl : : : 6| Lo
‘ ‘ : : 0153 50 60 (Hz) 0153 6072 (Hz)
01325 50 (Hz) 0153 60 (Hz)
« Decrement Torque Characteristics (Set Value: 4to 7)
Set Value 4 50 Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz

200(\() """"""""" 200 Mo
200
50 |, :
35 [, 35 / :
5 : ; ¢l : : 5 : :
013 25 50(Hz| 013 25  50(Hz| 015 30 goHz| 015 0 60 (H2)
» High Startup Torque (Set Value: 8 to b)
Set Value 8 50 Hz Set Value 9 50 Hz 60 Hz
200 200M ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
20 [
15
o :
7 : ; : 1 : ‘
013 25 50(Hz| 01325  50(Hy| © 153 60(Hz) | 0193 soha)

» Fixed Output Operation

(Set Value: CtoE)

Set Value C 90 Hz

200(\/)

60 90 (Hz)

Set Value D 120 Hz

Set Vaue E 180 Hz

200(V)

60120 (Hz)

60180 (Hz)
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When E1-03 is set to F (User-defined V/f pattern), you can set parameters E1-04 to E1-10. If E1-03 is set to

anything other than F, you can only refer to parameters E1-04 to E1-10. If the V/f characteristics are linear, set
E1-07 and E1-09 to the same value. In this case, E1-08 will be ignored.

Output voltage (V)

E1-05
(VMAX)

E1-13
(V Base)

E1-08
(VC)

E1-10
(VMIN)

Frequency (Hz
E1-09 E1-07 E1-06 a y (Hz)

E1-04
(FMIN) (FB) (FA)

(FMAX)
Fig 6.79 User-Set V/f Pattern

WSetting Precautions

When the setting is to user-defined V/f pattern, beware of the following points.

« When changing control method, parameters E1-07 to E1-10 will change to the factory settings for that
control method.

» Besureto set thefour frequencies as follows:
E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)
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.Digital Operator Functions

This section explains the Digital Operator functions.

@ Setting Digital Operator Functions

You can set Digital Operator-related parameters such as selecting the Digital Operator display, multi-function
selections, and copy functions.

BRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\Zi

VIf
with
PG

Open

Loop

Vec-
tor

01-02

Monitor selection after
power up

Power-On Monitor

Set the monitor item to be displayed when the
power supply is turned ON.

1: Frequency reference

2: Output frequency

3: Output current

4: The monitor item set for 01-01

1to4

Yes

01-03

Frequency units of refer-
ence setting and monitor

Display Scaling

Sets the units that will be set and displayed for the
frequency reference and frequency monitor.

0: 0.01 Hz units

1 0.01% (Maximum output fre-
quency is 100%)
r/min units (Sets the motor poles)
User desired display
Set the desired values for setting
and display for the max. output
frequency.

oooog

t

210 39:
40 to 39999:

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
is200.0, set 12000.

Oto
39999

No

02-01

LOCAL/REMOTE key
enable/disable

Local/Remote Key

Set the run method sel ection key (LOCAL/
REMOTE Key) function.
0: Disabled
1: Enabled (Switches between the Digital Opera-
tor and the parameter settings.)

Oorl

No

02-02

STOP Key during control
circuit terminal operation

Oper STOPKey

Set the STOP Key in the run mode.

0: Disabled (When the run command is issued
from an external terminal, the Stop Key isdis-
abled.)

1: Enabled (Effective even during run.)

Oorl

No

02-03

Parameter initial value

User Defaults

When the frequency reference is set on the Digital
Operator frequency reference monitor, sets
whether the Enter key is necessary.

0: Enter Key needed

1: Enter Key not needed

2: All clear (clears all recorded user initial val-

ues)

When set to 1, the Inverter accepts the frequency
reference without Enter Key operation.

Oto2

No
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Name Control Methods
Param- Change
eter s Setting | Factory | during VI (LDpen
Num- LCD Display Range | Setting | Opera- | v/ | with V°°p
ber tion PG ECS
tor
Frequency reference set-
ting method selection Sets the operation when the Digital Operator is
disconnected.
0: Enter key needed
02-05 1. Enter key not needed Oorl 0 No A A A
Inverter output is cut off, and fault contact is
Operator M.O.P operated.)

Cumulative operation time
setting Sets the cumul ative operation time in hour units. Oto

02-07 Operation time s calculated from the set values. 65535 0 No A A A
Elapsed Time Set
Fan operation time setting | Set theinitial value of the fan operation time using
time units. Oto
02-10 - 0 No A A A
Fan ON Time Set \1/’:'% gperatlon time accumulates from the set 65535

* Factory settings depend on Inverter capacity. (The values shown are for a200V Class Inverter for 0.4 kW.)

EmChanging Frequency Reference and Display Units

Set the Digital Operator frequency reference and display units using parameter 01-03. You can change the
units for the following parameters using 01-03.

» U1-01 (Frequency Reference)

» U1-02 (Output Freguency)

» U1-05 (Motor Speed)

« U1-20 (Output Frequency after Soft Start)
« d1-01 to d1-17 (Frequency references)

mSwitching Monitors when the Power Supply Is ON

Using parameter 01-02, select the monitor item (U1-000 [status monitor]) to be displayed on the Digita
Operator when the power supply is turned ON. For monitors that can be displayed, refer to U1-000 in Chap-
ter 5 Parameters.

Setting Precautions

If selecting monitor parameters other than U1-01 (Frequency Reference), U1-02 (Output Frequency), and U1-
03 (Output Current), first select the monitor items to be displayed in 01-01, and then set 01-02 to 4.

mDisabling the STOP Key

If b1-02 (Operation Method Selection) issetto 1, 2, or 3, the stop command from the STOP Key on the Digital
Operator is an emergency stop command.

Set 02-02 to 0 to disable emergency stop commands from the STOP Key on the Digital Operator.

mDisabling the LOCAL/REMOTE Key

Set 02-01 to 0 to disable the LOCAL/REMOTE Key on the Digital Operator. You cannot switch Inverter ref-
erence inputs set using reference inputs from the Digital Operator, b1-01 (Reference Selection), or b1-02
(Operation Method Selection).
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mIinitializing Changed Parameter Values

You can save to the Inverter parameter set values that you have changed as parameter initial values. Change
the set values from the Inverter factory settings, and then set 02-03 to 1.

Set A1-03 (Initialize) to 1110 to initialize the Inverter parameters using the user-set initial values in memory.

To clear the user-set initial valuesin memory, set 02-03 to 2.

mSetting the Frequency Reference using the UP and DOWN Keys without Using the
Enter Key

Use this function when inputting frequency references from the Digital Operator. When 02-05is set to 1, you
can increment and decrement the frequency reference using the UP and DOWN Keys without using the Enter

Key.

For example, enter the Run command using a 0 Hz reference, and then continuously press the UP Key to
increment the frequency reference by 0.01 Hz only for the first 0.5 s, and then by 0.01 Hz every 80 msfor 3 s
thereafter. Press and hold down the UP Key for 3 s minimum to reach the maximum output frequency 10 s
after that. The frequency reference that has been set will be stored in memory 5 s after the UP or DOWN Keys
arereleased.

mClearing Cumulative Operation Time

Set the cumul ative operation time initial value in time units in parameter 02-07. Set 02-07 to 0 to clear U1-13

(Inverter Operating Time).

mClearing Inverter Cooling Fan Operation Time

Set the fan operation time initial valuein time unitsin parameter 02-10. Set 02-10 to 0 to clear U1-40 (Cooling
Fan Operating Time).

@ Copying Parameters

The Digital Operator can perform the following three functions using the built-in EEPROM (non-volatile
memory).

« Store Inverter parameter set valuesin the Digital Operator (READ)
» Write parameter set values stored in the Digital Operator to the Inverter (COPY)
» Compare parameter set values stored in the Digital Operator with Inverter parameters (VERIFY)

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | Vi | with V°°p
ber tion PG e
tor
Copy function selection 0: Normal operation
1: READ (Inverter to Operator)
03-01 : Oto3 0 No A A A
Copy Func Select 2 CO_PY (Operator to Inverter)
3: Verify (compare)
Read permitted selection . .
03-02 2; Eﬁ pmh'%gd Oorl 0 No A A A
Copy Allowable ’ permi
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mStoring Inverter set values in the Digital Operator (READ)

To store Inverter set values in the Digital Operator, make the settings using the following method. Set 03-02
(Read permitted selection) to 1 (read permitted).

Table 6.6 READ Function Procedure

Sr\igp Digital Operator Display Explanation
[ R Y Y |
1 o N Press the Menu Key, and select advanced pro-
e 0 Py gramming mode.
DRIVE QUICK AD\/ VERIFYTG‘MSG
Iy W
2 I A NN Press the ENTER Key, and select the parame-
e 0 e ters monitor display.
DRIVE QUICK AD‘V VER\FYT/L\J%‘TP?G
= _ _ _ _
3 e R N Display 03-01 (Copy Function Selection) using
PYE Py the Increment Key and Decrement Key.
DRIVEQUICK ADV VERIFY 8010
4 :’_:l :’_:' Pressthe ENTER Key, and select the parame-
e 0 ° ters setting display.
DRIVE QUICK ADV VERIFYTﬁ%NOG
I !
5 o Change the set value to 1 using the Increment
o000 Key.
DRIVEQUICK ADV \/ER\F\('»‘\‘\'{XNOG
- .
6 - C O Set the changed data using the ENTER Key.
o0 0 @ The READ function will start.
DRIVEQUICK ADV \/ERIFYT/GA’{‘WG
= ; E— If the READ function ends normally, End is
7 I - o _-,' - ,’_ o displayed on the_DigitaI Operator. Parameter
- 03-01 is automatically reset to 0, and then the
display returnsto 03-01.

An error may occur while saving to memory. If an error is displayed, press any key to cancel the error display
and return to the 03-01 display. Error displays and their meanings are shown below. (Refer to Chapter 7
Errors when Using Digital Operator Copy Function.)

Error Display Meaning
'l:' ~ :'_: You are attempting to set 03-01 to 1 while 03-02 is set to 0.
s /_—_ Read data length mismatch or read data error.
_ Tried to write parameters to EEPROM on the Digital Operator, but unable to perform write opera-
U

tion.

Select READ Permitted

Prevent overwriting the data stored in EEPROM in the Digital Operator by mistake. With 03-02 setto 0, if you
set 03-01 to 1, and perform the write operation, PrE will be displayed on the Digital Operator, and the write
operation will be stopped.
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m\Writing Parameter Set Values Stored in the Digital Operator to the Inverter (COPY)

To write parameter set values stored in the Digital Operator to the Inverter, make the settings using the follow-

ing method.
Table 6.7 COPY Function Procedure
Sr\igp Digital Operator Display Explanation
| B B By Y |
1 o NN Pressthe MENU Key, and select advanced pro-
e 0 PS gramming mode.
DRIVE QUICK ADV VERIFY AuTO
O _ M
2 T Press the ENTER Key, and select the parame-
0.0 @ ters monitor display.
DRIVE QUICK AI‘:)‘V VERIFY AutO
3 I __l, - l,_ [ Display 03-01 (Copy Function Selection) using
Py the Increment Key and Decrement Key.
4 ll_l’ l'_l' Pressthe ENTER Key, and select the parame-
o0 U P ters setting display.
DRIVEQUICK ADV VERIF A%“TNOG
5 :’_/ ::' Change the set value to 2 using the Increment
oo e Key.
0o .
6 I | Set the changed data using the ENTER Key. s
YRR X The COPY function will start.
— — — If the COPY function ends normally, End isdis-
. Etrmo| — | -] !'| |payedontheDigita Operator. Parameter 03-
— 01 is automatically reset to 0, and then the dis-
play returnsto 03-01.

During the copy operation, errors may occur. If an error is displayed, set the parameters again. Error displays
and their meanings are shown below. (Refer to Chapter 7 Errors when Using Digital Operator Copy Func-

tion.)
Error Display Meaning
,’_- ,’—-’ ,’_: Inverter product code and Inverter software number are different.
' Inverter capacity with which you are trying to copy, and the Inverter capacity stored in the Digital
U Operator are different.
- _ - The Inverter control method in which you are trying to copy, and the Inverter control method stored
L L in the Digital Operator are different.
Il N N Comparison between the parameter written to the Inverter and the parameter in the Digital Operator
L L shows they are different.
ol ol After copying has ended, comparison between the sum value of the Inverter parameter area and the
L L sum value of the Digital Operator parameter area shows they are different.
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EmComparing Inverter Parameters and Digital Operator Parameter Set Values (VERIFY)

To compare |nverter parameters and Digital Operator parameter set values, make the settings using the follow-

ing method.
Table 6.8 VERIFY Function Procedure
Sr\igp Digital Operator Display Explanation
| I R B By Y |
1 o [N Pressthe MENU Key. and select advanced pro-
® 0 gramming mode.
DRIVE QUICK AD\/ VERIFY AuTO
[ A A W
2 T Press the ENTER Key, and select the parame-
® 0 P ters monitor display.
3 ] _‘1’ - l'_ [ Display 03-01 (Copy Function Selection) using
P the Increment Key and Decrement Key.
4 /_1' /_:' Pressthe ENTER Key, and select the function
DRIVEQUICK ADV VEI \FYrﬁ\#“T’\%
5 ll_l’ __l' Change the set value to 3 using the Increment
o000 Key.
DRIVEQUICK ADV VERIFY_AuTO
6 '] = '_—r' Set the changed data using the ENTER Key.
o0 00 The VERIFY function will start.
DRIVEQUICK ADV VERIFY AutO
— — — If the VERIFY function ends normally, End is
7 Faod|l —— a9 -0 ) displayed on the Digital Operator. Parameter
- = = 03-01 is automatically reset to 0, and then the
display returnsto 03-01.

An error may occur during the comparison. If an error is displayed, press any key to cancd the error display
and return to the 03-01 display. Error displays and their meanings are shown below. (Refer to Chapter 7

Errors when Using Digital Operator Copy Function.)

Error Display Meaning

~

/

-~

Verify error (Settingsin the Digital Operator and the Inverter do not match).

)
<

o

mApplication Precautions
When using the copy function, check that the following settings are the same between the Inverter and the
Digita Operator.
 Inverter product and type « Inverter capacity and voltage
« Software number  Control method
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@ Prohibiting Writing Parameters from the Digital Operator

If you set A1-01to O, you can refer to and set the A1 and A2 parameter groups, and refer to drive mode, using

the Digital Operator.

If you set one of the parameters H1-01 to H1-05 (multi-function contact input termina S3 to S7 function
selection) to 1B (write parameters permitted), you can write parameters from the digital operator when the ter-
minal that has been set is ON. When the set terminal is OFF, writing parameters other than the frequency ref-
erence is prohibited. You can, however, reference parameters.

BRelated Parameters

Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | v/ | with | \2°P
ber tion PG ee=
tor
Used to set the parameter access level (set/read.)
0: Monitoring only (Monitoring drive mode and
Parameter access level setting AL-01 and A1-04.)
1: Used to select parameter
: (Only parameters set in A2-01 to A2-32 can
A1-01 be read and set.) Oto2 2 Yes A A A
2: ADVANCED
Access Level (Parameter_s can beread and set in both quick
programming mode and advanced program-
ming (A) mode.)

@ Setting a Password

When a password is set in A1-05, if the set values in A1-04 and A1-05 do not match, you cannot refer to or
change the settings of parameters A1-01 to A1-03, or A2-01 to A2-32.

You can prohibit the setting and referencing of all parameters except A1-00 by using the password function in

combination with setting A1-01 to O (Monitor only).

BRelated Parameters

Name
Param-

eter
Num-

LCD Display
ber

Description

Setting
Range

Factory
Setting

Change

Control Methods

during
Opera-
tion

\Zi

VIf
with
PG

Open

Loop

Vec-
tor

Parameter access level

A1-01

Access Level

Used to set the parameter access level (set/read.)

0: Monitoring only (Monitoring drive mode and
setting A1-01 and A1-04.)

1: Used to select parameter
(Only parameters set in A2-01 to A2-32 can
be read and set.)

2: ADVANCED
(Parameters can be read and set in both quick
programming mode and advanced program-
ming (A) mode.)

Oto2

Yes

Password

A1-04

Enter Password

Password input when a password has been set in
A1-05.

This function write-protects some parameters of
theinitialize mode.

If the password is changed, A1-01 to A1-03 and
A2-01 to A2-32 parameters can no longer be
changed. (Programming mode parameters can be
changed.)

Oto

No
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Name Control Methods
Param- Change
eter Description Setting | Factory | during VI (L)pen
Num- LCD Display Range | Setting | Opera- | VA | with V°°p
ber tion PG G-
tor
P ; Used to set afour digit number as the password.
ord setting This parameter is not usually displayed. When the Oto
A1-05 password (A1-04) is displayed, hold down the 9999 0 No A A A
RESET Key and press the Menu Key and the pass-
Select Passward word will be displayed.

WSetting Precautions

Parameter A1-05 cannot be displayed using normal key operations. To display A1-05, hold down the RESET
Key and pressthe MENU Key while A1-04 is displayed.

& Displaying User-set Parameters Only
You can set and refer to parameters necessary to the Inverter only, using the A2 parameters (user-set parame-
ters) and A1-01 (Parameters Access Level).

Set the number of the parameter to which you want to refer in A2-01 to A2-32, and then set A1-01 to 1. You
can set and refer to parameters set in A1-01 to A1-03 and A2-01 to A2-32 only, using advanced programming
mode.

BRelated Parameters

Name Control Methods
Param- Change
i i Open
eter eserien Setting | Factory | during Vi LP
Num- LCD Display Range | Setting | Opera- | vi | with V%?:P
ber tion PG

tor

User setting parameters Used to set the parameter numbers that can be set/

A2-01 read. Maximum 32. b1-01
to Effective when the access level (A1-01) is set to to - No A A A
A2-32 User Program (1). Parameters set in A2-01 to A2- 02-08
User Param 1 to 32 32 can be set/read in programming mode.
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.Options

This section explains the Inverter option functions.

@ Performing Speed Control with PG

This section explains functions with V/f control with PG.

BRelated Parameters

Param-
eter
Num-
ber

Name

LCD Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\Zi

VIf
with
PG

Open

Loop

Vec-
tor

F1-01

PG constant

PG Pulsed/Rev

Set the number of PG (pulse generator or encoder)
pulses. Sets the number of pulses per motor revo-
lution.

Oto
60000

600
(1024

No

No

No

F1-02

Operation selection at PG
open circuit (PGO)

PG Fdbk Loss Sel

Sets the PG disconnection stopping method.

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

1: Coast to stop

2: Fast stop (Emergency stop using the decelera-
tion timein C1-09.)

3: Continue operation (To protect the motor or
machinery, do not make this setting.)

Oto3

No

No

No

F1-03

Operation selection at
overspeed (OS)

PG Overspeed Sel

Sets the stopping method when an overspeed (OS)
fault occurs.
0: Ramp to stop (Deceleration stop using the
deceleration time 1, C1-02.)
1: Coast to stop
2: Fast stop (Emergency stop using the decelera-
tion timein C1-09.)
3: Continue operation (To protect the motor or
machinery, do not make this setting.)

Oto3

No

No

No

F1-04

Operation selection at
deviation (DEV)

PG Deviation Sel

Sets the stopping method when a speed deviation
(DEV) fault occurs.
0: Decelerate to stop (Decd eration stop using the
deceleration time 1, C1-02.)
1: Coast to stop
2: Emergency stop (Emergency stop using the
deceleration timein C1-09.)
3: Continue operation (DEV is displayed and
operation continued.)

Oto3

No

No

No

F1-05

PG rotation

PG Rotation Sel

0: Phase A leads with forward run command.
(Phase B leads with reverse run command.)

1: Phase B leads with forward run command.
(Phase A leads with reverse run command.)

Oorl

No

No

No

F1-06

PG division rate (PG pulse
monitor)

PG Output Ratio

Sets the division ratio for the PG speed control
card pulse output.

Divison ratio = (1 + n)/m

(n=00r1, m=1to32)

F1-06=0 (I[J
n m

This parameter is effective only when aPG-B2 is
used.

The possible division ratio settings are 1/32 < F1-
06<1

1to 132

No

No

No

F1-07

Integral value during accel/
decel enable/disable

PG Ramp PI/I Sel

Setsintegral control during acceleration/decelera-
tion to either enabled or disabled.

0: Disabled (Theintegral function isn't used
while accelerating or decelerating; it is used at
constant speeds.)

1: Enabled (Theintegral functionis used at all
times.)

Oorl

No

No

No
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Name Control Methods
Param- Change OrEn
eter N Setting | Factory | during VI/f
Description )
Num- LCD Display o Range | Setting | Opera- | vif | with k/°°p
ber tion PG G-
tor
Overspeed (OS) detection
level
F1-08 K 0to 120 115% No No A No
Sets the overspeed detection method.
PG Overspd Level Frequencies above that set for F1-08 (set as a per-

centage of the maximum output frequency) that
Overspeed detection delay | continue to exceed this frequency for the time set
time (OS) in F1-09 are detected as overspeed faults.

F1-09 00t0o2.0 10s No No A No

PG Overspd Time

Excessive speed deviation
F1-10 | (DEV) detection level Sets the speed deviation detection method. 0t050 10% No No A No
- Any speed deviation above the F1-10 set level
PG Deviate Level (set as a percentage of the maximum output fre-
ocsi - quency) that continues for thetime set in F1-11is
dE;tzedel ay ticrjne«élatlon detected as a speed deviation.
F1-11 | (DEV) Speed deviation is the difference between actual 0.0to 05s No No A No
motor speed and the reference command speed. 10.0 '

PG Deviate Time

Number of PG gear teeth 1 Sets the number of teeth on the gearsif there are

F1-12 gears between the PG and the motor. 0 No No A No
PG# Gear Teethl
Input pulses input from PG X 60 « F1-13 0101000
F1-01 F1-12
Number of PG gear teeth 2
F1-13 A geare{atiqofselt\t/vil(;beused if either of these 0 No No A No
PG# Gear Teeth2 parameters Is st to .
;ﬁ:pen'c' reuit detection Used to set the PG disconnection detection time. 00to
F1-14 PGO will be detected if the detection time contin- ) 20s No No A No

; 10.0
PGO Detect Time ues beyond the set time.

* Thefactory setting for (-E) modelsis 1024.

mUsing PG Speed Control Card

There are four types of PG Speed Control Card that can be used in V/f control with PG,
» 3G3FV-PPGA2: A-phase (single) pulse input, compatible with open collector or complimentary outputs.
» 3G3FV-PPGB2: A/B-phase pulse input, compatible with complimentary outputs.
« 3G3FV-PPGD2: A-phase (single) pulse input, compatible with line drivers.
» 3G3FV-PPGX2: A/B/Z-phase pulse input, compatible with line drivers.

For the connection diagram, refer to page 2-50.

mSetting Number of PG Pulses

Set the number of PG (Pulse Generator/Encoder) pulses in pulses/rotation. Set the number of A-phase or B-
phase pulses per 1 motor rotation in F1-01.

EmMatching PG Rotation Direction and Motor Rotation Direction

Parameter F1-05 matches the PG rotation direction and the motor rotation direction. If the motor is rotating
forwards, set whether it is A-phase driven or B-phase driven. Make this setting when using 3G3FV-PPGB2 or
3G3FV-PPGX2.



Inverter

Forward
command

A-phase driven when set value = 0

Motor

-

PG (encoder)

I ) —

/DUIse output

B-phase driven when set value = 1

A-phase -/ L]

B-phase J

[
1

L A-phase
J |

Example: Forward rotation of standard Yaskawa motor (PG used: E6B2-CWZ6C)

Forward
command

The standard PG has A-phase driven (CCW) when motor rotation is forward.

Motor output axis rotates
counter-clockwise during In-
verter forward command.

A-phase
B-phase

Rotation

(chi

— I

B_phase _I I_, I_, I_

Options

Generaly, PG is A-phase driven when rotation is clockwise (CW) see from the input axis. Also, motor rota-
tion is counter-clockwise (CCW) seen from the output side when forward commands are output. Conse-
guently, when motor rotation is forward, PG is normally A-phase driven when aload is applied, and B-phase

driven when aload is not applied.

mSetting Number of Gear Teeth Between PG and Motor

Set the number of PG gear teeth in F1-12 and F1-13. If there are gears between the motor and PG, you can

operate the motor by setting the number of gear teeth.

When the number of gear teeth has been set, the number of motor rotations within the Inverter is calculated
using the following formula.

No. of motor rotations (r/min.) = No. of input pulses from PC x 60/ F1-01 x F1-13 (No. of gear teeth on load
side) / F1-12 (No. of gear teeth on motor side)

mMatching Motor Speed During Acceleration and Deceleration to Frequency Reference

You can select whether to enable or disable integral operation during accel eration and decel eration.

To match the motor speed as closely as possible to the frequency reference even during acceleration and decel -
eration, set F1-07 to 1.

)N "
P:
®

IMPORTANT]

If F1-01 is set to 1, overshoot or undershoot may occur easily immediately after acceleration and decelera-

tion. To minimize the possibility of overshoot or undershoot occurring, set F1-01 to 0.
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mSetting PG Pulse Monitor Output Dividing Ratio

This function is enabled only when using PG speed control card 3G3FV-PPGB2. Set the dividing ratio for the
PG pulse monitor output. The set value is expressed as n for the higher place digit, and m for the lower place 2
digits. The dividing ratio is calculated as follows:

Dividing ratio = (1 + n)/m (Setting range) n: O or 1, m: 1to 32

F1-06= 0O 0O

n m

The dividing ratio can be set within the following range: 1/32 < F1-06 < 1. For example, if thedividing ratiois
1/2 (set value 2), half of the number of pulsesfrom the PG are monitor outputs.

mDetecting PG Open Circuit

Set F1-09 (PGO detection time) to detect PG cable disconnection and select the stopping method when PG
cable disconnection is detected.

PG disconnection is detected when the speed feedback from the PG is O for the time set in F1-14 whenever the
frequency referenceis 1% or more of the maximum speed. PGO is not detected during DC braking.

mDetecting Motor Overspeed

An error is detected when the motor speed exceeds the limit. An overspeed (OS) is detected when a PG Input
frequency that exceeds the set value in F1-08 continues for longer than the time set in F1-09. After detecting
an overspeed (OS), the Inverter stops according to the setting in F1-03.

mDetecting Speed Difference between the Motor and Speed Reference

An error is detected when the speed deviation (i.e., the difference between the designated speed and the actual
motor speed) istoo great. Speed deviation (DEV) is detected after a speed agreement is detected and when the
speed reference and actual workpiece speed are within the setting of L4-02, if a speed deviation great than the
set value in F1-10 continues for longer than the time set in F1-11. After a speed deviation is detected, the
Inverter stops according to the setting in F1-04.
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Troubleshooting

This chapter describes the fault displays and countermeasures for the Inverter, and motor prob-
lems and countermeasures.
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Protective and Diagnostic Functions

This section describes the alarm functions of the Inverter. The alarm functions include fault detection,
alarm detection, operation error detection, and autotuning error detection.

@ Fault Detection

When the Inverter detects a fault, the fault contact output operates, and the Inverter output is shut OFF causing
the motor to coast to a stop. (The stopping method can be selected for some faults, and the selected stopping
method will be used with these faults.) A fault code is displayed on the Digital Operator.

When afault has occurred, refer to the following table to identify and correct the cause of the fault.

Use one of the following methods to reset the fault after restarting the Inverter:
» Set amulti-function contact input (H1-01 to H1-05) to 14 (Fault Reset) and turn ON the error reset signal.
» Pressthe RESET Key on the Digital Operator.
« Turn the main circuit power supply OFF and then ON again.

Table 7.1 Fault Displays and Processing

Display Meaning Probable Causes Corrective Actions

A short-circuit or ground fault
occurred at the Inverter output. (A
short or ground fault can be caused
by motor burn damage, worn insu-
- Overcurrent lation, or adamaged cable.)

He The Inverter output current exceeded | Theload istoo large or the accelera- | Reset the fault after correcting its
Over the overcurrent detection level. (200% | tion/deceleration timeistoo short. | cause.

Current | of rated current) « A special-purpose motor or motor
with a capacity too large for the
Inverter is being used.

* A magnetic switch was switched at
the Inverter output.

Ground Fault
OF The ground fault current at the
Ground | Inverter output exceeded approxi-
Fault mately 50% of the Inverter rated out-
put current.

A ground fault occurred at the Inverter
output. (A ground fault can be caused | Reset the fault after correcting its
by motor burn damage, worn insula- | cause.

tion, or adamaged cable.)

The output transistor hasfailed
because of a short-circuit or ground
fault a the Inverter output.

ouE Check whether there is a short-circuit
Fuse Blown between the following terminals. A Replace the Inverter after correct-

DCBUS | Thefusein the main circuit is blown. ing the cause.

Fuse Open short-circuit will damage the output

transistor:
B1(®3)«<——U,V,W
© «——U,V,W

Main Circuit Overvoltage The deceleration time istoo short and | Increase the deceleration time or

o o | Themaincircuit DC voltage exceeded the regenerative energy from the connect a braking resistor (or
D(_i Bus | the overvoltage detection level. motor istoo large. Braking Resistor Unit).
Overvolt | 200V class: Approx. 410 V _ _ Decrease the voltage so it's within
400V class: Approx. 820 V The power supply voltageistoo high.

specifications.
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Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
Main Circuit Undervoltage
The main circuit DC voltage is below .
the Undervoltage Detectiza Leve : _An open-phase occurred with the
(L2-05) input power supply.
. * A momentary power |0ss occurred.
., ., |200V class: Approx. 190 V . . . .
=" 1400V class: Approx. 380 V Tgvev;rvgng ;[ergler}zz;sf:r theinput | o ocet the fault after correcting its
DCBUS | Main Circuit MC Operation Failure ] 'FI)'hevoIt pi?luctuation.sinthein ot | case
Undervolt | The MC stopped responding during a0 P
- power supply are too large.
Inverter operation. .
Applicable Inverter Capacities T A fa_ult oceurr ed in the surge pre-
200 V class: 37 to 110 kW vention circuit.
400V class. 75 to 300 kW
{/wc | Control Power Fault * Try turning the power supply
~ off and on.
CTLPS ;:]Oe ngtrd power supply voltage i * Replace the Inverter if the fault
Undervolt Pped. continues to occur.
Inrush Prevention Circuit Fault
Overheating occurred in the inrush
g |reSsorn * Try turning the power suppl
=~ | The MC did not respond for 10 seven |+ The MC in the main circuit failed. offyand ong P PRy
MC though the MC ON signal has been * The MC excitation coil is burned ) .
Answer- output, out. . Repl_ace the Inverter if the fault
back Applicable Inverter Capacities continues to oceur.
200V class: 37 to 110 kW
400V class: 75 to 300 kW
« Anopen-phase occurred in theinput
power supply.
Main Circuit Voltage Fault * A momentary power |0ss occurred.
s Themain circuit DC voltage oscillates | The wiring terminal s for the input L
Input Pha | unusualy (not when regenerating). power supply are loose. (I?:Q;ssete thefault after correcting its
Loss Thisfault is detected when L8-05is |« Thevoltage fluctuationsin theinput )
set to “Enabled.” power supply are too large.
¢ Thevoltage balance between phases
isbad.
¢ Thereisabroken wire in the output
cable. L
Output Open-phase « Thereis abroken wirein the motor | Roxt the fault after correcting its
{ £ | Anopen-phase occurred at the winding. cause.
Output Pha | Inverter output. * The output terminals are loose.
Loss Thisfault is detected when L8-07 is : :
set to “Enabled.” The motor being used has acapacity | ooy the motor and Inverter
less than 5% of the Inverter's maxi- capacity
mum motor capacity. P '
Cooling Fin Overheating The ambient temperature istoo high. | Install a cooling unit.
The temperature of the Inverter's cool- -
. ing fins exceeded the setting in L8-02 There is a heat source nearby. Remove the heat source.
o
or 105°C.
gveg:an OH: The temperature exceeded the
(ot ’F)) setting in L8-02 (Stopping method can
&7 17 | be changed by L8-03.). ' i
Heatsink OH1: Tﬁe terxperatur; exceeded The Inverter's cooling fan has stopped. Replace the cooling fan. (Contact
"\I'/Ie?n)[() 100°C (Stopping method: Coast to our sales representative.)

stop).

Inverter's Cooling Fan Stopped

The Inverter's cooling fan has stopped.
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Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
Check the size of the load and the
) length of the acceleration, deceler-
R Motor Overhe_atlng Alarm _ ation, and cycle times.
- The Inverter will stop or will continue The motor has overheated
Motor {4 operate according to the setting of ' Check the V/f characteristics.
Overheat 1 || 1 3.
Check the motor temperature
input on terminals Al and A2.
Check the size of the load and the
length of the acceleration, deceler-
oMY | Motor Overheating Fault ation, and cycle times.
Motor The_ Inverter will stop according to the | The motor has overheated. Check the V/f characteristics.
Overheat 2 | Setting of L1-04.
Check the motor temperature
input on terminals A1 and A2.
Installed Braking Resistor Over- * Reduce the load, increase the
~H heating The deceleration time is too short and deceleration time, or reduce the
DynBrk | Thebraking resistor is overheated and | the regenerative energy from the motor speed.
Resistor | the protection function has operated if | motor istoo large. « Changeto aBraking Resistor
it has been enabled in L8-01. Unit.
. . ¢ Try turning the power supply
- Internal Braking Transistor Fault
The braking transistor is not operatin - off and on.
DynBrk roper] 9 peraing « Replacethe Inverter if the fault
Transistr | PrOperty. continues to occur.
Theload istoo heavy. The accelera- | Check the size of the load and the
tion time, deceleration time, and cycle | length of the acceleration, deceler-
., | Motor Overload time are too short. ation, and cycle times.
=% ' | The motor overload protection func- o .
Motor | tion has operated based on the internal ;I]'iheh\(/)iftggalrjvt\:/terlstlcs VOltageistoo | o the /f characteristics.
Overloaded | g ectronic thermal value. 9 )
The Motor Rated Current (E2-01) is | Check the Motor Rated Current
incorrect. (E2-01).
Theload istoo heavy. The accelera- | Check the size of theload and the
tion time, deceeration time and cycle | length of the acceleration, deceler-
, - |Inverter Overload time are too short. ation, and cycle times.
O C .
The Inverter overload protection func- . -
Inv OVer- | tion has operated based on the internal ;I]'iheh\(/)iftf):alrjvt\;/terlstlcs VOltageistoo | o the v/t characteristics.
loaded | gjectronic thermal value. 9 '
The Inverter capacity istoo low. Replace the Invert_er with one that
has alarger capacity.
¢ Make sure that the settingsin
ol 3 Overtorque Detected 1 L6-02 and L 6-03 are appropri-
Over- | There has been acurrent greater than i ate.
torque | thesettingin L6-02for longer than the » Check the mechanical system
Det1 |SettinginL6-03. and correct the cause of the
overtorque.
* Make surethat the current set-
ol 4 Overtorque Detected 2 ting in L6-05 and time setting in
Over- There has been a current greater than i L 6-06 are appropriate.
torque | thesettingin L6-05for longer than the  Check the mechanical system
Det2 | SettinginL6-06. and correct the cause of the

overtorque.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
* Makesuretheload isan inertial
_, ~ |High-slip Braking OL N - load.
= ' | The output frequency did not change ;rr]eemertlareturned totheloadistoo || o e system so that the decel-
HSB-OL | for longer than the time set in N3-04. ge. eration time that does not pro-
duceOV is120 sor less.
« Make sure that the settingsin
.+, = |Undertorque Detected 1 L6-02 and L6-03 are appropri-
=== | There has been a current less than the ) ae.
Undertorq | setting in L6-02 for longer than the « Check the mechanical system
Det 1 setting in L6-03. and correct the cause of the
overtorque.
* Make sure that the current set-
.1 o | Undertorque Detected 2 ting in L6-05 and time setting in
“ " | There has been a current less than the ) L6-06 are appropriate.
Undertorq | getting in L6-05 for longer than the « Check the mechanical system
Det 2 setting in L6-06. and correct the cause of the
overtorque.
Oversl_wootmg/Undershootmg are Adjust the gain again.
occurring.
- Overspeed
= The speed has been greater than the i i Check the reference circuit and
Overspeed | satting in F1-08 for longer than the The reference speed is too high. reference gain.
Det setting in F1-09. —— —
The settingsin F1-08 and F1-09 aren't | Check the settingsin F1-08 and
appropriate. F1-09.
Thereisabreak in the PG wiring. |Fr:g);( the broken/disconnected wir-
PG Disconnection Detected — - —
[y PG pulses were input when the The PG iswired incorrectly. Fix the wiring.
PG Open | Inverter was outputting afrequency | poyer jgnit bej ng supplied to the PG. | Supply power to the PG properly.
(soft start output > E1-09).
i Check for open circuit when using
brake (motor).
Theload is too heavy. Reduce the load.
The acceleration time and deceleration | Lengthen the acceleration time
) o time are too short. and deceleration time.
e Excessive Speed Deviation
= | The speed deviation has been greater | The load is locked. Check the mechanical system.
eed than the setting in F1-10 for longer — —
Deviaion | than the setti ng in F1-11. The settingsin F1-10 and F1-11 aren't | Check the settingsin F1-10 and
appropriate. F1-11.
i Check for open circuit when using
brake (motor).
Control Fault
CF The torque limit was reached continu-
Outof |oudy for 3 secondsor longer during a - Check the motor constants.
Control | deceleration stop during open-loop
vector control.
PID Feedback Reference Lost
A PID feedback reference loss was
Fbi detected (b5-12 = 2) and the PID feed-
Feedback | back input was less than b5-13 (PID - -
Loss feedback loss detection level) for

longer than the time set in b5-14 (PID
feedback loss detection time).
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Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
EFD . . Check the Communications
External fault input from Communi- i Option Card and communications
Opt Exter- | cations Option Card P
nal Flt signals.
EF3
Ext Fault | External fault (Input terminal 3)
S3
EFH
Ext Fault | External fault (Input terminal 4)
A
EFS An “external fault” was input from a ) Rese_t emf"“" f_ault inputsto the
External fault (Input terminal 5) multi-function input terminal (S3 to multi-function inputs.
Ext Fault P ) P + Remove the cause of the exter-
=3 ' nal faut.
EFG
Ext Fault | External fault (Input terminal 6)
S6
EFT
Ext Fault | External fault (Input terminal 7)
S7
Digital Operator Connection Fault
R i iqi
o The connecti on_tothe Dlg!tal Operator Check the connection to the Digi-
Oper Dis- | Was broken during operation for a -
I, tal Operator.
connect | RUN command from the Digital
Operator.
. RS-422A/485 Communications Check the communications
L Error - A .
. . devices and communications sig-
Memobus | A normal reception was not possible - nals.
Com Err | for 2sor longer after control datawas
received once.
o Option Co_mm_unlcatlons Error Check the communi cations
ouh A communications error was detected - - .
. - . devices and communications sig-
Option | duringarun command or while setting - nals.
Com Err | afrequency reference from a Commu-
nications Option Card.
Digital Operator Communications | The Digital Operator's connector isn't | Disconnect the Digital Operator
Error 1 connected properly. and then connect it again.
Communications with the Digital
Operator werenot established within 5 The Inverter's control circuits are
I £ £ 07| seconds after the power was turned falty. Replace the Inverter.
cPe | O™
i Try turning the power supply off
CPU External RAM Fault and on again.
The control circuits were destroyed. | Replace the Inverter.
Digital Operator Communications | The Digital Operator isn't connected | Disconnect the Digital Operator
~_ |Error2 properly. and then connect it again.
L A F L 1| After communications were estab-
cpro1 | lished, there was acommunications | 1 | nyerter's control circuiits are

error with the Digital Operator for
more than 2 seconds.

faulty.

Replace the Inverter.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
=== Try turning the power supply off
o L - .
BB Circuit | Baseblock circuit error and on again.
Err The control circuit is damaged. Replace the Inverter.
roEng ) Try turning the power supply off
EEROM | EEPROM error and on again.
Error The control circuit is damaged. Replace the Inverter.
roEny i Try turning the power supply off
Internal | CPU internal A/D converter error and on again.
A/D Err The control circuit is damaged. Replace the Inverter.
feEnS i Try turning the power supply off
Externa | CPU internal A/D converter error and on again.
A/D Err The control circuit is damaged. Replace the Inverter.
_____ The Option Card is not connected Turn off the power and insert the
CPEOS properly. Card again.
Option | Option Card connection error :
error The Inverter or Option Card is faulty. Replace the Option Card or the
Inverter.
Try turning the power supply off
— ocC - 7
=Y T ASIC internal RAM fault and on again.
RAM-Err N
The control circuit is damaged. Replace the Inverter.
i Try turning the power supply off
L 77 H S \watchdog timer fault and on again.
WAT-Err

The control circuit is damaged.

Replace the Inverter.

CPU-ASIC mutual diagnosis fault

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

ASIC version fault

The Inverter control circuit is faulty

Replace the Inverter.

Communications Option Card A/D

The Option Card is not connected
properly.

Turn off the power and insert the
Card again.

Option
A /g error Converter ermor The Option Card's A/D converteris | Replace the Communications
faulty. Option Card.
= "= " communications Option Card self
Option | giagnostic error
CPU down
CREZ2
= ' ' =% | Communications Option Card
Option | model code error Communications Option Card fault. | Replace the Option Card.
Type Err
CPFE23
Option | Communications Option Card
DPRAM | DPRAM error
Err
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@ Alarm Detection

Alarms are detected as a type of Inverter protection function and do not operate the fault contact output. The
system will automatically return to its original status once the cause of the alarm has been removed.

The Digital Operator display flashes and the alarm is output from the multi-function outputs (H2-01 to H2-
03).

When an alarm occurs, take appropriate countermeasures according to the table bel ow.

Table 7.2 Alarm Displays and Processing

Display Meaning Probable causes Corrective Actions

[

~ " | Forward/Reverse Run Commands Check the sequence of the forward and
(blink- Input Together reverse run commands.

ing) Since the rotational direction is

g Both the forward and reverse run com- - .

External | mands have been ON for more than unknown, the motor will be deceler-
ated to a stop when this minor fault
Fault 05s
’ OCCUr'S.
Main Circuit Undervoltage
The following conditions occurred
/v | when there was no Run signal.
(blink- |* Themain circuit DC voltage was
ing) below the Undervoltage Detection | See causesfor UV1, UV2, and UV3 | See corrective actionsfor UV1, UV2,
DCBus | Level Setting (L2-05). faultsin the previous table. and UV 3 faults in the previous table.
Under- |* Thesurgecurrent limiting contactor
volt opened.
« The control power supply voltage
when below the CUV level.
oo Main Circuit Overvoltage
(blink- | Themain circuit DC voltage exceeded Decrease the voltage so it's within
ing) the overvoltage detection level. The power supply voltageis too high. ccifications.
DC Bus | 200V class Approx. 400 V ®
Overvolt | 400V class: Approx. 800 V
ot The ambient temperature istoo high. | Install a cooling unit.
ink- ooling Fin Overheating ereis aheat source nearby. emove the heat source
(blink-"| cooling Fin Overh Th h b R heh
’ ing) . The temperature of the Inverter's cool -
easK | jng fins exceeded the setting in L8-02. i
Over- The Inverter cooling fan has stopped. Replace the cooling fan. (Contact your
dedler.)
temp
o Hc | Inverter Overheating Pre-alarm
(blink- | AN QHZ aarm _signal (Inv_erter over- Clear the multi-function input termi-
ing) heating alarm signal) was input from a - nal's overheating alarm input
Over | multi-function input terminal (S3 to ’
Heat 2 |S7)-

. Check the size of the load and the
o ) length of the acceleration, decelera-
(blink- | Motor ovirheatmg it tion, and cycle times.

i E was set for H3-09 and the motor
ing)
temperature thermistor input exceeded The motor has overheated. Check the V/f characteristics.
Motor
Over- |theaarm detection level. -
heat 1 Check the motor temperature input on

terminals Al and A2.




Protective and Diagnostic Functions

Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions
(_bli_n&- Overtorque 1 * Make sure that the settingsin L6-02
ing) There has been a current greater than i and L6-03 are appropriate.
Over- |thesettingin L6-02 for longer than the * Check the mechanical system and
torque setting in L6-03. correct the cause of the overtorque.
Det 1
ol Y -
- Overtoraue 2 * Make sure that the current setting in
(blink- q L 6-05 and time setting in L6-06 are
ing) There r_]as l_)een acurrent greater than ) appropriate.
Over- tsr;tetissttlirr]]gl_lg_l(_)g-OBfor longer than the « Check the mechanical system and
torque 9 : correct the cause of the overtorque.
Det 2
de3
(blink- | Undertorque 1 * Makesurethat the settingsin L6-02
ing) There has been a current |ess than the i and L6-03 are appropriate.
Under- | Setting in L6-02 for longer than the * Check the mechanica system and
torq Det | Setting in L6-03. correct the cause of the overtorque.
1
I
e Undertoraue 2 + Make sure that the current setting in
(blink- q L6-05 and time setting in L6-06 are
ing) The_re h_as been a current less than the i appropriate.
Under- ig::g :: tggg for longer than the « Check the mechanical system and
toquDet 9 ‘ correct the cause of the overtorque.
oc Oversljootmg/undershootlng are Adjust the gain again.
= occurring.
(blink- | Overspeed
ing) | The speed has been greater than the - ) Check the reference circuit and refer-
Over- |setting in F1-08 for longer than the The reference speed is too high. ence gain.
speed | Settingin F1-09. o — p .
Det Thesettingsin F1-08 and F1-09 aren't | o 1o settings in F1-08 and F1-09.
appropriate.
o0ha o Thereis abreak in the PG wiring. Fix the broken/disconnected wiring.
~ ~ | The PG is disconnected
(t_)l ink- | The Inverter is outputting afrequency, | The PG iswired incorrectly. Fix the wiring.
ing) | put PG pulses aren't being input. - - -
PG Open Power isn't being supplied to the PG | Supply power to the PG properly.
Theload istoo large. Reduce the load.
(—bli—ni- Excessive Speed Deviation The acceleration time and decelera- | Lengthen the acceleration time and
ing) | The speed deviation has been greater tion time are too short. deceleration time.
Speed |thanthesettingin F1-10forlonger | tpe |6 s jocked. Check the mechanical system.
Devia- |than the setting in F1-11.
tion Thesettingsin F1-10and F1-11aren't | oy e settingsin F1-10 and F1-11.
appropriate.
- -~ |External error detected for Com-
=" | munications Card other than SI-K2
Opt Continuing operation was specified - Remove the cause of the external fault.
Ex::elrnal for EFO (F6-03 = 3)and an external
t

fault was input from the Option Card.
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Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions
(blink-
ing) External fault (Input terminal S3)
Ext Fault
S3
(blink-
ing) External fault (Input terminal S4)
Ext Fault
A
[
EFS .
(blink- An external fault was input from a : Eﬁzt felj(:z?::]fiiult inputsto the
. : L - - puts.
ing) External fault (Input terminal S5) multi-function input terminal (S3to | | Remove the cause of the external
S5
(blink-
ing) External fault (Input terminal S6)
Ext Fault
S6
(blink-
ing) External fault (Input terminal S7)
Ext Fault
S7
- .. |PID Feedback Reference Lost
" = | A PID feedback reference losswas
(blink-" | getected (b5-12 = 2) and the PID feed-
ing) | pack input was less than b5-13 (PID - -
Feed- | feedback loss detection level) for
back | |onger than the time set in b5-14 (PID
Loss | feedback |0ss detection time).
-
£ £ | RS-422A/485 Communications
(blink- | Eyror - .
ing) | Normal reception was not possible for - Check the communications devices
. d signals.
Memo- | 2 s or longer after received control andsg
busCom | §ata.
Err
- Option Card Communications
) Error
(t_)“nk‘ A communications error occurredin a Check the communications devices
ing) | mode where the run command or a i and signals.
Option | frequency referenceis set from an
Com BT | communications Option Card.
[ Y B - .
(blink- ggr?rguggfagi;nni;;?by i Check the communications devices
y .
ing) | received when power was turned ON. and signdls.
ComCall




Protective and Diagnostic Functions

@ Operation Errors

An operation error will occur if thereisan invalid setting or a contradiction between two parameter settings. It
won't be possible to start the Inverter until the parameters have been set correctly. (The alarm output and fault
contact outputs will not operate either.)

When an operation error has occurred, refer to the following table to identify and correct the cause of the

errors.
Table 7.3 Operation Error Displays and Incorrect Settings
Display Meaning Incorrect settings
255 ncorrect Inverter . ) , )
KVA Sdec- capacity setting The Inverter capacity setting doesn't match the Unit. (Contact your dealer.)
tion
Y Y iy R ) i
PELC | Parametersettingrange | parameter setting is outside of the valid setting range.
Limit error

One of thefollowing errors has been made in the multi-function input (H1-01 to H1-

06) settings:

* The same setting has been selected for two or more multi-function inputs.

« An up or down command was selected independently. (They must be used
together.)

¢ The up/down commands (10 and 11) and Accel/Decel Ramp Hold (A) were
selected at the same time.

» Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-

_ocm 3 | Multi-function input quency) were selected at the same time.
srev : P « External Baseblock NO (8) and External Baseblock NC (9) were selected at the
Terminal | selection error ametime

¢ The up/down commands (10 and 11) were selected while PID Control Mode
Selection (b5-01) was enabled.

* The Multi-function Analog Input Termina (A2) Function Selection (H3-09) was
set to avalue other than 1F and the Termina 13/14 Switch (1F) was selected, but
the Terminal AL/A2 Switching (H3-13) was set to use the main speed frequency
for A2 (H3-13 = 1).

 Positive and negative speed commands have not been set a the same time.

* The emergency stop command NO and NC have been set at the same time.

oFPEDS
~ ~ 7 7 |Option Card selection | The Option Card was selected as the frequency reference source by setting b1-01 to
Sequence | grror 3, but an Option Card isn't connected (C option).
Select
N
=525 1 Control method selec- | V/f control with PG feedback was selected by setting A1-02 to 1, but a PG Speed
PC_; th tion error Control Card isn't connected.
Missing
The same setting has been selected for the analog input selection and the PID func-
CacAnm tion selection.
=== Multi-function analog |+ H3-09=Band H6-01=1
Anaog  |input selection error « H3-09=Cand H6-01 =2
Selection b1-01 (Reference Selection) is set to 4 (pulse input) and H6-01 (Pulse Train Input

Function Selection) is set to a value other than 0 (frequency reference).

_ar- Ao | Parameter selection A setting has been made that is not required in the current control method. Ex.: A
srEYY derror function used only with open loop vector control was selected for V/f control.

The following settings have been made at the same time.

PID control selection ¢ b5-01 (PID Control Mode Selection) has been set to a value other than 0.

error

* b5-15 (PID Sleep Function Operation Level) has been set to a value other than 0.
* b1-03 (Stopping Method Selection) has been set to 2 or 3.
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Table 7.3 Operation Error Displays and Incorrect Settings (Continued)

Display Meaning Incorrect settings

oFE D Parameters E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:
V/f Ptrn VI/f data setting error « E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)
Setting « E3-02 (FMAX) > E3-04 (FA) > E3-05 (FB) = E3-07 (FMIN)

One of the following parameter setting errors exists.

* C6-05 (Carrier Frequency Gain) > 6, the Carrier Frequency Lower Limit (C6-04)
> the Carrier Frequency Gain(C6-05)

« Upper/lower limit error in C6-03 to 05.

Delay « C6-01is0and C6-02is2t0 E.

e C6-0lisland C6-02is7toE.

R i A
[y

CarrFrg/On- | Parameter setting error

Err A verification error occurred when writing EEPROM.
EEPROM | EEPROM write error ¢ Try turning the power supply off and on again.
R/W Err * Try setting the parameters again.

€ Errors During Autotuning

The errors that can occur during autotuning are given in the following table. If an error is detected, the motor
will coast to a stop and an error code will be displayed on the Digital Operator. The error contact output and
alarm output will not function.

Table 7.4 Errors During Autotuning

Display Meaning Probable causes Corrective Actions

There is an error in the datainput for
autotuning.

Thereisan error in the relationship

_ between the motor output and the motor | | Check the capacity of the Inverter and

o rated current.
! L1 1 | Motor dataerror motor.
i

id Theis an error between the no-load cur- || o o e motor rated current and no-
rent setting and the input motor rated
load current.

current (when autotuning for only line-
to-line resistanceis performed for vector
control).

¢ Check the input data.

A minor fault occurred during autotun-
Alarm

Minor Fault ing (Xxx). « Check the input data.
« Check wiring and the machine.

- _ _ O » Check theload.
Eo L 3 | STOP key input The STQP Key was pressed to cancel
STOP Key autotuning.
£~ - 'Y |Linetolineress _
"~ Resistance tance error * Check the input data.
] . » Check motor wiring.
Autotuning was not completed in the .
— - s « If the motor is connected to the
N L specified time. ; . -
L Lt/ I | No-load current error The results of autotuning has exceeded machine, disconnect it.
No-load current ' 9 « If the setting of T1-03 is higher than
the setting range for a parameter. .
~ O the Inverter input power supply volt-
7~ T L1 13 | Rated slip error age for Er-08, change the input data.
Rated Sip
* Increase C1-01 (Acceleration Time 1).
— — — |Acceleration error . . ¢ Increase L7-01 and L7-02 (Reverse
C _ _ O .
Eor L1 5 | (detected only for The motor did not accelerate in the spec

ified time Torque Limits) if they are low.
Accelerate rotational autotuning) i « If the motor is connected to the
machine, disconnect it.
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Table 7.4 Errors During Autotuning (Continued)

Display Meaning Probable causes Corrective Actions

« |f the motor is connected to the

M otor speed error The torque reference was too high machine, disconnect it.
— _ _ 1 1 |(detectedonly for (100%) during acceleration (for open * Increase C1-01 (Acceleration Time 1).
L ! 1 | rotational autotuning) « Check the input data (particularly the

Motor Speed loop vector control only). number of PG pulses and the number

of motor poles).

The current flow exceeded the motor

rated current.
- 1 71| current detection Check the current detection circuit,
[ error The detected current sign was the oppo- | motor wiring, current detector, and
|-det Circuit site of what it should be. installation methods.
Thereis aphase fault for U, V, or W.
,’_— - = ! _—,’ Leakage inductance | Autotuning was not completed in the Check motor wiring.

error specified time.
Leak Inductance

— The torque reference exceeded 100%

L — VI settings exces- . i
cCorrer 9 and the no-load torque exceeded 70% C_heck and correct the settings.
. sive ; ; « Disconnect the load from the motor.
V/f Over Setting during autotuning.
Autotuning for the motor core saturation
M otor core satura- va ue _coul_d not be completed in the + Check the input data.
- _ _4 o [tionerror (detected | specified time. « Check motor wiring
L 1o only for rotational The results of autotuning has exceeded - )
. . « |If the motor is connected to the
i autotuning) the setting range for a parameter so a . ) -
Saturation . machine, disconnect it.
temporary setting was made for the ’
motor core saturation coefficient.
= _ 1 7| Rated current setting _ _ Check the input data (particularly the
U « Therated current is set high. motor output current and motor rated
alarm t
Rated FLA Alm current).

* Displayed after autotuning has been completed.

@ Errors when Using the Digital Operator Copy Function

The errors that can occur when using the copy function from the Digital Operator are given in the following
table. An error code will be displayed on the Digital Operator. If a Digital Operator key is pressed when an
error code is being displayed, the display will be cleared and 03-01 will be displayed. The error contact output
and alarm output will not function.
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Table 7.5 Errors during Copy Function

Func-

7-14

tion Display Meaning Probable causes Corrective Actions
[ . i
o Digital Operator 03-Ol wassetto Ltowriteaparameler | o 3 5 1 1 1 enable writing
; when the Digital Operator was write- - L
READ write-protected tected (03.02 = 0 parameters with the Digita Operator.
IMPOSSIBLE protected (03-02 = 0).
, ,,: 1'_-_ The read data length does not agree. Repeat the read.
Read | READ DATA Illegal read data _ . Check the Digital Operator cable.
ERROR The write datais incorrect. Replace the Digital Operator.
_ A low Inverter voltage has been
y q ;
— . An attempted write of a parameter to | detected.
=
DATA ERROR lllegal write StAUS | epp oM on the Digital Writer failed. | Repeat the read.
Replace the Digital Operator.
,'_- ,’:’ ,’_—- ID not matched The Inverter product code or software | Use the copy function for the same
ID UNMATCH number is different. product code and software number.
[y : .
L Inverter capacity The capacity of the Inverter being Use the copy function for the same
copied and the capacity in the Digital :
INV. KVA matched Operator are different Inverter capacity.
UNMATCH P :
O
L Control method The control method of the Inverter Use the copy function for the same
being copied and the control method
Copy | CONTROL matched in the Digital Operator are different control method.
UNMATCH grtal Lp :
_ _ The parameter written to the Inverter
o ) .
L oL Verify error \t/;/]asg_o r_rtlgaroed W;Ith the dp?r:ameter """ | Retry the copy.
COPY ERROR " feferlegr:t perator and they were
- C The checksum in the Inverter parame-
! (] ;
= = ter area was compared with the check-
SUM CHECK Checksum error sum in the Digital Operator parameter Retry the copy.
ERROR area and they were different.




Troubleshooting .
.Troubleshooting

Due to parameter setting errors, faulty wiring, and so on, the Inverter and motor may not operate as
expected when the system is started up. If that should occur, use this section as a reference and apply the
appropriate measures.

If the contents of the fault are displayed, refer to Protective and Diagnostic Functions.

@ If Parameters Cannot Be Set

Use the following information if an Inverter parameter cannot be set.

EThe display does not change when the and Keys are pressed.

The following causes are possible.

The Inverter is operating (drive mode).

There are some parameters that cannot be set during operation. Turn the Inverter off and then make the set-
tings.

Parameter write enable is turned OFF.

This occurs when “ parameter write enable” (set value: 1B) is set for a multi-function input terminal (H1-01 to
H1-05). If the parameter write enable input is OFF, the parameters cannot be changed. Turn it ON and then set
the parameters.

Passwords do not match. (Only when a password is set.)

If the parameter A1-04 (Password) and A1-05 (Password Setting) numbers are different, the parameters for
theinitialize mode cannot be changed. Reset the password.

If you cannot remember the password, display A1-05 (Password Setting) by pressing the Reset Key and the
Menu Key simultaneously while in the A1-04 display. Then reset the password. (Input the reset password in
parameter A1-04.)

BMOPEO1 through OPE11l is displayed.

The set vaue for the parameter is wrong. Refer to Operation Errorsin this chapter and correct the setting.

BMCPF00 or CPFO01 is displayed./Nothing appears on Digital Operator display.

This is a Digital Operator communications error. The connection between the Digital Operator and the
Inverter may be faulty. Remove the Digital Operator and then re-install it.
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@ If the Motor Does Not Operate

Use the following information if the motor does not operate.

EmThe motor does not operate when the RUN Key on the Digital Operator is pressed.

The following causes are possible.

< '4 If the Inverter is not in drive mode, it will remain in ready status and will not start. Press the Menu Key to make
~ the DRIVE indicator flash, and enter the drive mode by pressing the DATA/ENTER Key. The DRIVE indicator
® will light when drive mode is entered.
IMPORTANT

The operation method setting is wrong.

If parameter b1-02 (Operation Method Selection) isset to 1 (control circuit terminal), the motor will not oper-
ate when the Run Key is pressed. Either pressthe LOCAL/REMOTE Key to switch to Digital Operator oper-
ation or set b1-02 to 0 (Digital Operator).

The LOCAL/REMOTE Key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 2. It is enabled
when the drive mode is entered.

INFO

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Inverter
will not operate.

Rai se the frequency reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If multi-function analog input H3-09 is set to 1 (frequency gain), and if no voltage (current) is input, then the
frequency reference will be zero. Check to be sure that the set value and analog input value are correct.

BmThe motor does not operate when an external operation signal is input.

The following causes are possible.

The Inverter is not in drive mode.

If the Inverter isnot in drive mode, it will remain in ready status and will not start. Pressthe MENU Key make
the DRIVE indicator flash, and enter the drive mode by pressing the ENTER Key. The DRIV E indicator will
light when drive modeis entered.
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The operation method selection is wrong.

If parameter b1-02 (reference selection) is set to O (Digital Operator), the motor will not operate when an
external operation signal isinput. Set b1-02 to 1 (control circuit terminal) and try again.

Similarly, the motor will also not operate if the LOCAL/REMOTE Key has been pressed to switch to Digital
Operator operation. In that case press the LOCAL/REMOTE Key* again to return to the original setting.

The LOCAL/REMOTE Key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 2. It is enabled
when the drive mode is entered.

INFO

The wiring to the Inverter control circuit terminal is faulty.

If the input wiring to the control circuit terminal is faulty, the Inverter input signal cannot be confirmed. Use
the Digital Operator to check U1-10 (input terminal status).

The sequence input method can be switched between an NPN (factory setting) and PNP input. For details,
refer to Chapter 2 Wiring.

A 3-wire sequence is in effect.

The input method for a 3-wire sequence is different than when operating by forward/stop and reverse/stop (2-
wire sequence). When 3-wire sequence is set, the motor will not operate even when an input terminal suitable
for forward run/stop and reverse run/stop is turned ON.

When using a 3-wire sequence, refer to the timing chart and input the proper signals.

When using a 2-wire sequence, set the multi-function input terminal (H1-01 through H1-05, terminals S3 to
S7) to avalue other than 0.

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Inverter
will not operate. Raise the frequency reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If multi-function analog inputs H3-05 and H3-09 are set to 1 (frequency gain), and if no voltage (current) is
input, then the frequency reference will be zero. Check to be sure that the set value and analog input value are
correct.

EmThe motor stops during acceleration or when a load is connected.

The load may be too heavy. The Inverter has a stall prevention function and an automatic torque boost func-
tion, but the motor responsiveness limit may be exceeded if acceleration istoo rapid or if the load istoo heavy.
L engthen the accel eration time or reduce the load. Also consider increasing the motor capacity.

EmThe motor only rotates in one direction.

“Reverse run prohibited” is selected. If b1-04 (Prohibition of Reverse Operation) is set to 1 (reverse run pro-
hibited), the Inverter will not receive reverse run commands. To use both forward and reverse operation, set
b1-04 to O.
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@ If the Direction of the Motor Rotation is Reversed

If the motor operates in the wrong direction, the motor output wiring is faulty. When the Inverter T1(U),
T2(V), and T3(W) are properly connected to the motor T1(U), T2(V), and T3(W), the motor operatesin afor-
ward direction when aforward run command is executed. The forward direction depends on the manufacturer
and the motor type, so be sure to check the specifications.

The direction of rotation can be reversed by switching two wiresamong U, V, and W.

@ If the Motor Does Not Put Out Torque or If Acceleration Is Slow

Use the following information if the motor does not output torque or if acceleration istoo slow.

EmThe torque limit has been reached.

When a torque limit has been set in parameters L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the torque to be insufficient, or the acceleration time to be too long. Check to be sure that the
value set for the torque limit is suitable.

If torque limits have been set for the multi-function analog input (H3-09 = 10 to 12 or 15), check to be sure
that the analog input value is suitable.

WThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall Prevention Level during Acceleration) istoo low, the acceleration time will be
too long. Check to be sure that the set value is suitable.

WThe stall prevention level during running is too low.

If the value set for L3-06 (Stall Prevention Level during Running) is too low, the speed will drop before out-
putting torque. Check to be sure that the set value is suitable.

mV/f control limit

The output torque at low frequenciesis smaller with V/f control than it is for vector control. Consider whether
it is possible to change to vector control (A1-02 = 2).

mAutotuning has not been performed for vector control

Vector control will not be perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor constants through calculations. Alternatively, change the Control Method Selection
(A1-02) to V/f control (0 or 1).

@ If the Motor Operates Higher Than the Reference

Use the following information if the motor operates higher than the reference.
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BThe analog frequency reference bias setting is wrong (the gain setting is wrong).

The frequency reference bias set in parameter H3-03 is added to the frequency reference. Check to be sure that
the set value is suitable.

WA signal is being input to the frequency reference (current) terminal A1l.

When 1F (frequency reference) is set for parameter H3-09 (Multi-function Analog Input Terminal A2 Func-
tion Selection), a frequency corresponding to the terminal A2 input voltage (current) is added to the frequency
reference. Check to be sure that the set value and analog input value are suitable.

@ If the Slip Compensation Function Has Low Speed Precision

If speed control accuracy is low for the slip compensation function, the slip compensation limit has been
reached. With the slip compensation function, compensation cannot be carried out beyond the slip compensa-
tion limit set in parameter C3-03. Check to be sure that the set valueis suitable.

@ If There Is Low Speed Control Accuracy at High-speed Rotation in Open-
loop Vector Control Mode

The motor's rated voltage is high.

The Inverter's maximum output voltage is determined by its input voltage. (For example, if 200 VAC isinput,
then the maximum output voltage will be 200 VAC.) If, as aresult of vector control, the output voltage refer-
ence va ue exceeds the Inverter output voltage maximum value, the speed control accuracy will decrease. Use

a motor with alow rated voltage (i.e., a special motor for use with vector control), or change to flux vector
control.

@ If Motor Deceleration Is Slow

Use the following information when the motor deceleration is slow.

BThe deceleration time is long even when braking resistor is connected.

The following causes are possible.

“Stall prevention during deceleration enabled” is set.

When braking resistor is connected, set parameter L3-04 (Stall Prevention Selection during Deceleration) to O
(disabled) or 3 (with braking resistor). When this parameter is set to 1 (enabled, the factory setting), braking
resistor does not fully function.

The deceleration time setting is too long.

Check the deceleration time setting (parameters C1-02, C1-04, C1-06, and C1-08).

Motor torque is insufficient.

If the parameters are correct and there is no overvoltage fault, then the motor's power is limited. Consider
increasing the motor capacity.
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The torque limit has been reached.

When a torque limit has been set in parameters L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the deceleration time to be too long. Check to be sure that the value set for the torque limit is
suitable.

If torque limits have been set for the multi-function analog input terminal A2 Function H3-09 (set value: 10to
12 or 15), check to be sure that the analog input value is suitable.

mIf the Vertical-axis Load Drops When Brake Is Applied

The following causes are possible.

There is a fault in the sequence.

The sequenceisincorrect. The Inverter goesinto DC injection braking status for 0.5 seconds after deceleration
iscompleted. (Thisisthe factory-set default.)

To ensure that the brake holds, set frequency detection 2 (H2-01 = 5) for the multi-function contact output ter-
minals (M1 and Mw) so that the contacts will turn OFF when the output frequency is greater than L4-01 (3.0
to 5.0 Hz). (The contacts will turn ON below L4-01.)

There is hysteresis in frequency detection 2 (i.e., a frequency detection width, L4-02 = 2.0 Hz). Change the
setting to approximately 0.5 Hz if there are drops during stop. Do not use the multi-function contact output run
signal (H2-01 = 0) for the brake ON/OFF signal.

DC braking is insufficient.

If the DC braking power isinsufficient, increase the b2-02 setting (DC injection braking current).

The wrong brake is being used.
Use the main brake rather than the holding brake.

@ If the Motor Overheats

Take the following stepsif the motor overheats.

EThe load is too big.

If the motor load is too heavy and the motor is used with the effective torque exceeding the motor's rated
torque, the motor will overheat. Some motor ratings are given for short period performance and are not contin-
uous ratings. Reduce the load amount by either lightening the load or lengthening the accel eration/decelera-
tion time. Also consider increasing the motor capacity.

EMThe ambient temperature is too high.

The motor rating is determined within a particular ambient operating temperature range. The motor will burn
out if it isrun continuously at the rated torque in an environment in which the maximum ambient operating
temperature is exceeded. L ower the motor's ambient temperature to within the acceptable ambient operating
temperature range.

BmThe withstand voltage between the motor phases is insufficient.

When the motor is connected to the Inverter output, a surge is generated between the Inverter switching and
the motor coil. Normally the maximum surge voltage is three times the Inverter's input power supply voltage
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(i.e,, 1,200V for 400 V class). Be sure to use a motor with a withstand voltage between the motor phases that
is greater than the maximum surge voltage. In particular, when using a 400 V class Inverter, use a specia
motor for Inverters.

mAutotuning has not been performed for vector control

Vector control will not perform if autotuning has not been performed. Perform autotuning, or set the motor
constants through calculations. Alternatively, change the Control Method Selection (A1-02) to V/f control (O
or 1).

@ If There Is Noise When the Inverter Is Started or From an AM Radio

If noise is generated by Inverter switching, implement the following countermeasures:

Change the Inverter's Carrier Frequency Selection (C6-02) to lower the carrier frequency. Thiswill help to
some extent by reducing the amount of internal switching.

Install an Input Noise Filter at the Inverter's power supply input area.

Install an Output Noise Filter at the Inverter's power supply output area.

Use metal tubing. Electric waves can be shielded by metal, so encase the Inverter with metal (steel).
Ground the Inverter and motor.

Separate main circuit wiring from control wiring.
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@ If the Ground Fault Interrupter Operates When the Inverter Is Run

The Inverter performs internal switching, so there is a certain amount of leakage current. This may cause the
ground fault interrupter to operate and cut off the power supply. Change to a ground fault interrupter with a
high leakage detection level (i.e., asensitivity current of 200 mA or greater per Unit, with an operating time of
0.1 sor more), or one that incorporates high frequency countermeasures (i.e., one designed for use with Invert-
ers). It will also help to some extent to change the Inverter's Carrier Frequency Selection (C6-02) to lower the
carrier frequency. In addition, remember that the |leakage current increases as the cable is lengthened.

@ If There Is Mechanical Oscillation

Use the following information when there is mechanical oscillation.

BThe machinery is making unusual sounds.

The following causes are possible.

There may be resonance between the mechanical system's characteristic frequency and the
carrier frequency.

If the motor is running with no problems and the machinery is oscillating with a high-pitched whine, it may
indicate that this is occurring. To prevent this type of resonance, adjust the carrier frequency with parameters
C6-02 to C6-05.

There may be resonance between a machine's characteristic frequency and the output fre-
guency of the Inverter.

To prevent this from occurring, either use the jump frequency functionsin parameters d3-01 to d3-04 or install
rubber padding on the motor base to reduce oscillation.

BmThe motor vibrates strongly and won't operate normally.

This may be caused by open phases in the motor output. Failure in one or two of the phases in a three-phase
motor output will cause extremely strong vibration and prevent the motor from operating. Check for a faulty
motor power line or disconnection. The same condition will also occur if the Inverter's output transistor is
open and damaged. Check the balance of the Inverter output voltage.

mOscillation and hunting are occurring with open-loop vector control.

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4-
02 (torque compensation time constant), C2-01 (S-curve Characteristic Time at Acceleration Start), and C3-02
(Slip Compensation Primary Delay Time) in order. Lower the gain setting and raise the primary delay time
setting.

Vector control will not perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor constants through calculations. Alternatively, change the control method selection (A1-
02) to V/f control (0 or 1).
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mOscillation and hunting are occurring with V/f control.

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4-
02 (Torque Compensation Primary Delay Time Constant), N1-02 (Hunting Prevention Gain), and C3-02 (Slip
Compensation Primary Delay Time) in order. Lower the gain setting and raise the primary delay time setting.

mOscillation and hunting are occurring with V/f w/PG control.
The gain adjustment may be insufficient. Adjust the various types of speed control loop (ASR) gain.

If the oscillation cannot be eliminated in this way, set the hunting prevention selection (parameter N1-01) to O
(disabled) and then try adjusting the gain again.

mOscillation and hunting are occurring with PID control.

If there is oscillation or hunting during PID control, check the oscillation cycle and individually adjust P, I,
and D parameters. (Refer to page 6-120.)

mPID control diverges.

The following causes are possible.

Feedback is not being input.

If no feedback is being input and the detection value is zero, PID control will fail to function and the output
will diverge. Thiswill cause the motor speed to increase to the maximum frequency. Check for a break in the
feedback signal or for an incorrect setting of either H3-09 (multi-function analog input terminal A2 function
selection) = B or H6-01 (pulse train input function selection) = 1. Also check to make sure that the PID-related
parameters are correct.

The target values and detection values do not agree.

PID control brings the difference (error) between the target value and detection vaue to zero. Because of this,
it is necessary to unify the input levels for the target value and detection value. Set the gain so that the level of
detection coincides.

Example: H3-10/H3-11 (gain (terminal A2)/bias (termina A2)) or H6-03/H6-04 (pulse train input gain/pulse
train input bias)

The Inverter output frequency and detection value relationship is reversed.

If the Inverter is set so that the detection val ue decreases when the output frequency increases, the PID control
will diverge. Correct this by switching the forward/reverse status of b5-09 (PID output characteristics selec-
tion). For example, if 0 isbeing used, changeit to 1.

WAutotuning has not been performed with vector control.

Vector control will not perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor constants through calculations. Alternatively, change the Control Method Selection
(A1-02) to V/f contral.

@ If the Motor Rotates Even When Inverter Output Is Stopped

If the motor rotates even when the Inverter output is stopped, the DC injection braking is insufficient. If the
motor continues operating at low speed, without completely stopping, and after a deceleration stop has been
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executed, it means that the DC injection braking is not decelerating enough. Adjust the DC injection braking
asfollows:

« Increase the parameter b2-02 (DC Injection Braking Current) setting.
« Increase the parameter b2-04 (DC Injection Braking (initial excitation) Time at Stop) setting.

@ If 0V Is Detected When the Fan Is Started, or the Fan Stalls
Generation of 0 V (main circuit voltage) and stalling can occur if the fan is turning when it is started. The DC
injection braking is insufficient when starting.

This can be prevented by slowing fan rotation by DC injection braking before starting the fan. Increase the
parameter b2-03 (DC injection braking time (initial excitation) at start) setting.

@ If Output Frequency Does Not Rise to Frequency Reference

Use the following information if the output frequency does not rise to the frequency reference.

BThe frequency reference is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency
range. Check to be sure that the Jump Frequency (parameters d3-01 to d3-03) and Jump Frequency Width
(parameter d3-04) settings are suitable.

WmThe frequency reference upper limit has been reached.

The output frequency upper limit is determined by the following formula:
Maximum Output Frequency (E1-04) x Frequency Reference Upper Limit (d2-01) / 100
Check to be sure that the parameter E1-04 and d2-01 settings are suitable.

& Oscillation occurs when using energy-saving control

The energy-saving control setting may be incorrect. If oscillation occurs during energy-saving operation, mea-
sure the oscillation frequency. If the oscillation cycle matches b8-05 (power detection filter time constant), the
search operation will be adversely affected. Set b8-06 (search operation voltage limiter) to 0 to disable search
operation, or increase the power detection filter time constant.

€ An EF (Forward/Reverse Run Commands Input Together) was detected
and the Inverter will not operate, or the motor operates for only an instant
when the control equipment power supply is turned OFF.

When the EF is detected and the Inverter will not operate, use one of the following measures.

Emincorrect Sequence

If the EF is detected when the forward reference and reverse reference are input simultaneously for 0.5 second
or more, revise the sequence.
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Troubleshooting

mincorrect operation due to sneak current.

The Inverter input can become indefinitely ON due to an unwanted current path in the control section output.
If, in the wiring diagram shown below, the output power supply for the control section islower than 24 VDC
or the power supply is OFF, current will flow as shown by the arrows and the Inverter input will operate. If
this occurs, insert adiode at section A in the diagram.

Section A
Control device (Output Unit) @ Inverter (control input)
/ 24V
I o W
T S

-— S1~7

?17 GND
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Chapter 8
Maintenance and
Inspection

This chapter describes basic maintenance and inspection for the Inverter

Maintenance an d InSpection.......ccccceeveviiiiiiieee e, 8-2
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Maintenance and Inspection

@ Daily Inspection

Check the following items with the system in operation.

» The motor should not be vibrating or making unusual noises.
» There should be no abnormal heat generation.
» The ambient temperature should not be too high.

» The output current value shown on the monitor displays should not be higher than normal.

« The cooling fan on the bottom of the Inverter should be operating normally.

@ Periodic Inspection

Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the LED indicators on the front
cover have al turned OFF, and then wait until at least five minutes has elapsed before beginning the inspec-
tion. Be sure not to touch terminals right after the power has been turned off. Doing so can result in electric

shock.

Fig 8.1 Periodic Inspections

Item

Inspection

Corrective Procedure

External terminals,
mounting bolts, connec-

Are all screws and boltstight?

Tighten loose screws and bolts firmly.

Reconnect the |oose connectors.

tors, etc. Are connectorstight?
Clean off any dirt and dust with an air gun using
Cooling fins Arethefinsdirty or dusty? dry air at a pressure of 39.2 x 10*t058.8 x 10* Pa
(40 6 kgecm?).
Clean off any dirt and dust with an air gun using
Is there any conductivedirt or oil mist on |dry air at a pressure of 39.2 X 10*t058.8 x 10* Pa
PCBs 5 2
the PCBs" (410 6 kgecm?).
Replace the boards if they cannot be made clean.
Isthere any abnormal noise or vibration or
Cooling fan has the total operating time exceeded Replace the cooling fan.

20,000 hours?

Power € ements

Is there any conductive dirt or oil mist on
the elements?

Clean off any dirt and dust with an air gun using
dry air at a pressure of 39.2 x 10* t0 58.8 x 10* Pa
(40 6 kgecm?).

Smoothing capacitor

Are there any irregularities, such as dis-
coloration or odor?

Replace the capacitor or Inverter.

&€ Periodic Maintenance of Parts

The Inverter is configured of many parts, and these parts must be operating properly in order to make full use
of the Inverter functions.

Among the electronic components, there are some that require maintenance depending on their usage condi-
tions. In order to keep the Inverter operating normally over along period of time, it is necessary to perform
period inspections and replace parts according to their service life.



Maintenance and Inspection

Periodic inspection standards vary depending on the Inverter's installation environment and usage conditions.
The Inverter's mai ntenance periods are noted below. Keep them as reference.

Fig 8.2 Part Replacement Guidelines

Part Standard Replacement Period Replacement Method
Cooling fan 2to 3years Replace with new part.
. . Replace with new part. (Determine need by

Smoothing capacitor 5years inspection.)

Breaker relays - Determine need by inspection.

Fuses 10 years Replace with new part.

Aluminum capacitors on PCBs 5years R epl ace with new board. (Determine need by
inspection.)

Note The standard replacement period is based on the following usage conditions:
Ambient temperature: Yearly average of 30°C
L oad factor: 80% max.
Operating rate: 12 hours max. per day
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€ Cooling Fan Replacement Outline

m200-V and 400-V Class Inverters of 18.5 kW or Less

A cooling fan is attached to the bottom of the Inverter.

If the Inverter isinstalled using the mounting holes on the back of the Inverter, the cooling fan can be replaced
without removing the Inverter from the installation panel.

Removing the Cooling Fan

1. Pressinon theright and left sides of the fan cover in the direction of arrows 1 and then pull the fan out in
the direction of arrow 2.

2. Pull out the cable connected to the fan from the fan cover and disconnect the relay connector.
3. Open the fan cover on the left and right sides and remove the fan cover from the fan.

Fan cover

Fig 8.3 Cooling Fan Replacement (Inverters of 18.5 kW or Less)

Mounting the Cooling Fan

1. Attach the fan cover to the cooling fan. Be sure that the air flow direction indicated by the arrows above
facesinto the Inverter.

2. Connect the relay connector securely and place the relay connector and cable into the fan cover.

3. Mount the fan cover on the Inverter. Be sure that the tabs on the sides of the fan cover click into place on
the Inverter.
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Maintenance and Inspection .

W200-V and 400-V Class Inverters of 22 kW or More
A cooling fan is attached to the top panel inside the Inverter.

The cooling fan can be replaced without removing the Inverter from the installation panel.

Removing the Cooling Fan
1. Removetheterminal cover, Inverter cover, Digital Operator, and front cover from the front of the Inverter.

2. Remove the controller bracket to which the cards are mounted. Remove all cables connected to the con-
troller.

3. Remove the cooling fan power cable connector (CN26 and CN27) from the gate driver positioned at the
back of the controller.

4. Removethe fan cover screws and pull out the fan cover from the Inverter.
5. Remove the cooling fan from the fan cover.

Mounting the Cooling Fan

After attaching a new cooling fan, reverse the above procedure to attach all of the components.
When attaching the cooling fan to the mounting bracket, be sure that the air flow faces the top of the Inverter.

’ Air flow direction

Controller bracket s Fan cover

Fig 8.4 Cooling Fan Replacement (Inverters of 22 kW or More)
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€ Removing and Mounting the Control Circuit Terminal Card

The control circuit terminal card can be removed and mounted without disconnecting the cables.

Al ) - . . ) ) Lo .
‘?4 Always confirm that the charge indicator is not lit before removing or mounting the control circuit terminal
~ card.

[ J
IMPORTANT]

BmRemoving the Control Circuit Terminal Card

1. Remove the Digital Operator and front cover.
2. Remove the connecting line connectors connected to FE and NC on the control circuit termina card.

3. Loosen the mounting screws (1) on the left and right sides of the control terminals until they are free. (Itis
not necessary to remove these screws completely. They are self-rising.)

4. Pull the terminal card out sideways (in direction 2) with the screws sticking out from the card.

EMounting the Control Circuit Terminal Card
Reverse the removal procedure to mount the terminal card.

Confirm that the terminal circuit card and the controller properly meet at connector CN5 before pressing in on
the card.

The connector pins may be bent if the card isforced into place, possibly preventing correct Inverter operation.

Removing and Mounting the
Control Circuit Terminal Card

»

Fig 8.5 Removing the Control Circuit Terminal Card



Chapter 9
Specifications

This chapter describes the basic specifications of the Inverter and specifications for options and
peripheral devices.
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Standard Inverter Specifications

The standard Inverter specifications are listed by capacity in the following tables.

@ Specifications by Model

Specifications are given by mode in the following tables.

m200-V Class Inverters

Table 9.1 Specifications for 200-V Class Inverters

3,\(4303dRe\|/_ A2004 | A2007 | A2015 | A2022 | A2037 | A2055 [ A2075 | A2110 | A2150 | A2185 | B2220 B2300 | B2370 B2450 | B2550 B2750 | B2900 B211K
(';"u?;uf"(’if\',:lc)ab'e motor 164 lo7s |15 |22 |37 |55 |75 |1 |15 185 |22 |30 |37 |45 |s5 |75 |e0 |10
?:;3 t‘;“;%‘/tA) 12 |16 |27 |37 |57 |ss |12 |17 |22 |27 |32 |4 |s5 |e9 |82 |110 |130 |160
ouput ?ﬁf;ft‘;”)“t 32 |41 |7 |e6 |15 |23 |31 |45 |58 |71 |e5s |15 |145 |180 |215 |283 |346 | 415

specifi- [ Max. output

cations | voltage (V) 3-phase, 200 to 240 VAC (Depends on input voltage.)

Max. output CT (low carrier, fixed torque applications): 150 Hz XJO

frequency (Hz) | VT (high carrier, variable torque applications): 400 Hz Hz

fi/a)ted voltage 3-phase, 200 to 240 VAC, 50/60 Hz

Rated fre- 3-phase, 200 to 240 VAC, 50/60 Hz Cooling Fan: 200 to 220 VAC at 50 Hz,
200to 230 VAC at 60 Hz

quency (Hz)

Power

I Allowable volt-
zu’)pi f)|/ age fluctuation
PEC Allowable fre-

-15% to +10%

cations quency fluctuar | £5%
tion
Powersupply 115 |19 |32 (45 |70 |93 |14 |20 |26 |33 |36 |46 |62 |76 |ov |12 |147 |176
capacity (kVA)
Power consumption (W) |59 |60 | 100 |129 | 186 |248 | 332 | 544 |612 |712 | 860 | 1217 |1416 | 1771 | 2206 |997 | 3434 | 3975
A pprox. weight (kg) 30 |30 |30 |30 |40 |40 |60 |70 |1I |1L |21 |24 |57 |63 |8 |8/ |108 |1%0
Measur%fc_)r power Sup- Optional DC reactor Built-in DC reactor
ply harmonics

Enclose, wall-mounting (NEMA1: Equivalent to IP20) or Mounted in a
panel (equivalent to IPO0)"

Note The specifications for the 3G3RV-A2220 to 3G3RV-A2750 for Europe are the same as those for the 3G3RV-B2220 to 3G3RV-B2750.
*  For applications of aNEMA 1 mounting, remove the top and bottom covers and treat as | POO.

Protective structure Mounted in apanel (equivalent to 1PO0)
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Standard Inverter Specifications

W400-V Class Inverters

Table 9.2 Specifications for 400-V Class Inverters

Ské%céf\ll_ A4004 | A4007 | A4015 | A4022 | A4037 | A4040 | A4055 | A4075 | A4110 | A4150 | A4185
Max. licable motor output (KW 0.4 0.75 15 22 3.7 4 55 75 11 15 185
app p
fff\‘}id) output capacity 14 16 28 4 58 66 95 13 18 24 )
Output specifi- | Rated output current (A) 18 21 37 53 76 8.7 125 17 24 31 39
cations Max. output voltage (V) 3-phase, 380 to 480 VAC (Depends on input voltage.

CT (low carrier, fixed torque applications): 150 Hz

Max. output frequency (Hz) VT (high carrier, variable torque applications): 400 Hz

Rated voltage (V)

Rated frequency (Hz) 3-phase, 380 to 480 VAC 50/60 Hz

Allowable voltage fluctua- | ;0040 41004
Power supply | tion
specifications A!Iowablefrequen(,y fluctu- 5%

ation

S(T/’VAQ; supply capacity 17 19 33 49 69 79 12 15 22 28 36
Power consumption (W) 53 58 84 115 148 148 209 307 410 498 634
Approx. weight (kg) 3.0 30 30 4.0 40 40 40 6.0 6.0 10 10
Measures for power supply harmonics Optional DC reactor
Protective structure Enclose, wall-mounting (NEMA1: Equivalent to 1P20) or Mounted in a panel (equivalent to IP00)”

3'\(2%%?}. B4220 B4300 B4370 B4450 B4550 B4750 B4900 B411K B413K B416K
Max. applicable motor output (KW) 22 30 37 45 55 75 90 110 132 160

fff\‘}id) output capacity % 4 57 69 85 110 140 160 200 230
Output specifi- | Rated output current (A) 45 60 75 91 12 150 180 216 260 304
cations Max. output voltage (V) 3-phase, 380 to 480 VA C (Depends on input voltage.)

Max. output frequency CT (low carrier, fixed torque applications): 150 Hz

(Hz) VT (high carrier, variable torque applications): 400 Hz

Rated voltage (V)

Rated frequency (Hz) 3-phase, 380 to 480 VAC 50/60 Hz

Allowablevoltagefluctua- _15% to +10%
Power supply | tion
specifications Allqmablefrequency fluc- 5%

tuation

gg/"’:; supply capacity 38 52 63 76 a1 125 151 181 217 254
Power consumption (W) 725 995 1144 1316 1698 1974 2285 2950 3390 3938
Approx. weight (kg) 21 21 36 36 36 88 89 102 120 160
Measures for power supply harmonics Built-in DC reactor Built-in DC reactor

. Mounted in a panel (equivalent to «

Protective structure 1P00) panel (eq Mounted in apanel (equivalent to 1PO0)

*  For applications of aNEMA 1 mounting, remove the top and bottom covers and treat as | POO.



4 Common Specifications

The following specifications apply to both 200V and 400 V Class Inverters.

Table 9.3 Common Specifications

sl HulEl Specification
3G3RV-O P
Sine wave PWM
Control method Open loop vector control, V/f control, V/f with PG control (switched by parameter setting)
Speed control range 1:100 (Open loop vector control)
Speed control accuracy +0.2% (25°C £ 10°C) (Open | oop vector control)
Speed control response 5 Hz (Open loop vector control)
Torque characteristics CT selected (low carrier, fixed torque applications): 150% /0.5 Hz
q VT selected (high carrier, variable torque applications): 1209%/0.5 Hz (Open loop vector control)
Torque limits Can be set using parameter settings for open loop vector control only.
Frequency control range 0.01 to 150 Hz (CT selected.), 0.01 to 400 Hz (VT selected.)
@ | Frequency accuracy (tem- Digital references: = 0.01% (-10°C to +40°C)
% | perature characteristics) Analog references: +0.1% (25°C +10°C)
) —
‘8‘ Frequency setting resolu- Digitd references: 0.01 Hz
& |tion Analog references: 0.06 Hz/60 Hz (10 bit with no sign)
o
5 C_)utput frequency resolu- 0.001 Hz
‘g tion
© [ Overload capadity and CT selected: 150% of rated output current per minute™*
maximum current”2 VT selected: 120% of rated output current per minute
Frequency setting signal Voltage input of 0to 10 or 0 to 10 (20 k€2) VDC or current input of 4 to 20 mA
Qﬁﬁgﬂonmecelera- 0.01 to 6000.0 s (4 selectable combinations of independent acceleration and decel eration settings)
Braking torque Approximately 20% (Approximately 125% with Braking Resistor option
Restarting for momentary power loss, speed searches, overtorque detection, torque limits, 16-speed control (maximum), accelera-
tion/decel eration time changes, S-curve acceleration/deceleration, 3-wire sequence, autotuning (rotational or stationary), dwell
Main control functions functions, cooling fan ON/OFF control, slip compensation, torque compensation, jump frequencies, upper and lower limits for
frequency references, DC braking for starting and stopping, high-dlip braking, PID control (with sleep function), energy-saving
control, RS-485/422A communications (Conformsto MODBUS,19.2 kbps maximum), fault reset, and function copying.
Motor protection Protection by electronic thermal overload relay.
Instantaneous overcurrent o
protection Stops at approx. 200% of rated output current.
Overload protection CT sdected (low carrier, fixed torque applications): 150% of rated output current per minute (except for 110 kW Inverters)
p VT selected (high carrier, variable torque applications): 120% of rated output current per minute
1]
§ Overvoltage protection 200 Class Inverter: Stops when main-circuit DC voltage is above 410 V.
‘g agep 400 Class Inverter: Stops when main-circuit DC voltage is above 820 V.
g Undervoltage protection 200 Class Inverter: Stops when main-circuit DC voltage isbelow 190 V.
2 agep 400 Class Inverter: Stops when main-circuit DC voltage is below 380 V.
§ Momentary power loss Stops for 15 msor more.
o
& | ridethru By selecting the momentary power loss method, operation can be continued if power isrestored within 2 s.
Cooling fin overheating Protection by thermistor.
Grounding protection Protection by electronic circuits. (Overcurrent level)
Charge indicator Lit when the main circuit DC voltage is approx. 50 V or more.
Application site Indoor (no corrosive gas, dust, etc.)
Ambient operating tem- -10°C to 40°C (Closed wall-mounted type)
perature 10°C to 45°C (Open chassis type)
. ﬁ;n bient operating humid- 95% max. (with no condensation)
15
g Storage temperature - 20°C to + 60°C (short-term temperature during transportation)
= | Altitude 1000 m max.
@ [ Insulation resistance 5 MW max. (Do not perform insulation resistance with withstand voltage tests.)
Vibration 100 20 Hz, 9.8 m/s? max.; 20 to 50 Hz, 2 m/s? max, oscillation vibration of 20 Hz
Protective structure Enclose, wall-mounting (NEMA1: Equivalent to 1P20) or Mounted in a panel (equivalent to 1P00)
Mounted in apanel (equivalent to |PO0)

Note Rotational autotuning is required to obtain the specifications labeled as open | oop vector control.
* 1. Not including the 200 V Class Inverter for 110 kW and the 400 V Class Invertersfor 220 and 300 kW.
* 2. Increase the Inverter capacity if loads exceeding these current values are expected.



Specifications of Options and Peripheral Devices .

.Specifications of Options and Peripheral Devices

The following options and peripheral devices can be used for the Inverter. Select them according to the
application.

Table 9.4 Options and Peripheral Devices

Purpose

Name

Model (Code)

Description

Protect Inverter wiring

MCCB or Ground
Fault Interrupter”

Example: Mitsubishi
Electric’'s NV Series

Always connect a breaker to the power supply line to pro-
tect Inverter wiring. Use aground fault interrupter suitable
for high frequencies.

Prevents burning when

Install to prevent the braking resistor from burning out

machinein a set time

Unit

3G3IV-PLKEBO

aBraking Resistor is Megnetic Contac- Examp_le: Fuji Electric's when oneis used. Always attach a surge absorber to the
tor SC Series h
used. coil.
Contains switchin Absorbs surge from the magnetic contactor and control
9 Surge Absorber DCR2-0O0 relays. Connect surge absorbersto all magnetic contactors
surge
and relays near the Inverter.
Isolates 1/0 signals Isolator pePO Isol_at%_thel/(_) sgn_alsofthelnverter and is effective
against inductive noise.
Used to improve the input power factor of the Inverter. All
Improve the input . Inverters of 22 kW or higher contain built-in DC reactors.
power factor of the Rg ng: gggR/VPFCJUZZB?_\'L\B?:‘D These are optiond for Inverters of 18.5 kW or less. Ingtall
Inverter DC and AC reactors for applications with alarge power
supply capacity (600 kVA or higher).
Reduces noise coming into the inverter from the power
Inout Noise Filter 3G3IV-PFNO supply line and to reduce noise flowing from the inverter
Reduce the affects of p 3G3EV-PLNFO into the power supply line. Connect as close to the
radio and control device Inverter aspossible.
noise
Output Noise Fil- Reduces noise generated by the Inverter. Connect as close
ter SG3IV-PLFO tothe Inverter as possible.
. : Consumesthe regenerative motor energy with aresistor to
Braking Resistor | 3G3IV-PERF150WJHI01 reduce deceleration time (use rate: 3% ED).
Enable stopping the Braking Resi stor Consumesthe regenerative motor energy with aresistor to

reduce deceleration time (use rate: 10% ED).

Used with a Braking Resistor Unit to reduce the decelera-

nally.

Braking Unit 3G3IV-PCDBROB tion time of the motor.
Allows frequency reference settings and ON/OFF opera-
g]na;ﬁg IC;ps)tei::ator 3G31V-PVOPI5O tion control to be performed by analog references from a
o atgr) remote location (50 m max.).
per Frequency counter specifications: 60/120 Hz, 90/180Hz
pertesth it | Ar00 e oo o et o et
(Standard steel- 3G3IV-PIVOPI6O :
externally late Operator) remote location (50 m max.).
P per Freguency counter specifications: 75 Hz, 150 Hz, 220 Hz
1 mcable: (3G3IV-
Digita Operator PCN126) Extension cable to use a Digital Operator remotely.
Connection Cable | 3 mcable: (3G3IV- Cablelength: 1mor 3m
PCN326)
Provides Inverter Momentary Power Handles momentary power losses for the control power
momentary power loss | Loss Recovery 3G3IV-PCNO26 supply for models 2.2 kW or less (maintains power for
recovery time Unit 25s).
Set/monitor frequen- :
cies and voltages exter- | Scaling Meter K3TIV110 Measures the output voltage externally and designed for

use with aPWM Inverter.

* Useaground fault interrupter with a current sensitivity of 200 mA minimum and an operating time of 0.1 s minimum to prevent
operating errors. The interrupter must be suitable for high-frequency operation.
Example:NV series by Mitsubishi Electric Corporation (manufactured in or after 1988)

EG, SG series by Fuji Electric Co., Ltd. (manufactured in or after 1984)

Power supply @

MCCB or
ground fault
interrupter

Magnetic
contactor

AC Reactor to
improve power 1
factor

Ii*i%

} Braking
Resistor

Input-line
noise filter

2,

; %
Inverter { <\/

Analog
Operator

Output-line
noise filter

Ground



Options and Peripheral Devices

There are several types of options and peripheral devices for Inverters: Separately installed options, spe-
cial options, Option Cards, and recommended separately installed options. The specifications of these

options are provided in this sections.

Separately Installed Options Special Options

A
@

K3TJ-v1iil] A
Scaling Meter 3G3IV-PCDBRLIB

Braking Unit

< I
3G3IV-PLKEBL! 3G3IV-PERF150WJLI01
Braking Resistor Unit  Braking Resistor

I
[

= il
=]
< il
~< Y HHNHHHHH’
3G3IV-PJVOP96L]  3G3IV-PIVOPI5L] 3G3HV-PUZDABL %.Gi':?’bp CN?ZS Digital Operator
Analog Operator Analog Operator DC Reactor Clc?rllr?ecti%?]r?:gtrale ggg:x—gjxggigé &EB))

(standard, steel panels) (small, plastic)

Recommended Separately Installed
Options
Recommended Separately Installed
o Options
3G3EV-PLNFDLJ
Simple Input Noise U
gy . Filter > V
Ny I T
-~ e W
3G3IV-PUZBABLI]
AC Reactor
3G3IV-PLFL]
Output Noise Filter
13t/ * *
3G3IV-PFN
Input Noise Filter
RIS|T
3-phase inductive
motor

Power supply
3-phase, 200 VAC (200-V Class)
3-phase, 400 VAC (400-V Class)

Option Cards

3G3IV-PA008 3G3IV-PA012 3G3FV-PPGA2 3G3FV-PPGB2 3G3FV-PPGD2 3G3FV-PPGX2 3G3FV-PDRT1-SIN
/Analog Monitor Card |Analog Monitor Card | PG Speed Control | PG Speed Control | PG Speed Control | PG Speed Control | DeviceNet Commu-
Card Card Card Card nications Card

Fig. 3.1 Options and Peripheral Devices




Options and Peripheral Devices

Table 9.1 Options and Peripheral Devices

Installed Options

dard with steel pands)

Type Name Model number Application
Special Mounted Replacement fan for Inverters equipped with a cooling fan.
Ontions Fan Unit 3G3IV-PFANL] Replace the Cooling Fan when the fan replacement time has come or a cooling fan fault
i (FAN) alarm has been displayed.
: Connects to a multi-function analog output from the Inverter.
Scaling Meter KSTFVILL Used to display rotational speeds of motors, line speeds, etc., in physical units.

g Allows frequency reference settings and ON/OFF operation control to be performed by

Separately Analog Operator (stan 3G3IV-PIVOP96L] analog references from aremote location (50 m max.).

Frequency counter specifications: 75 Hz, 150 Hz, 220 Hz

Allows frequency reference settings and ON/OFF operation control to be performed by

A@fg Operator (small, 3G3IV-PIVOP95L] analog references from aremote location (50 m max.).
P Frequency counter specifications: 60/120 Hz, 90/180Hz

Used with a Braking Resistor Unit to reduce the deceleration time of the motor.
Braking Unit 3G3IV-PCDBRLIB Not required with Inverters of 7.5 kW or lessfor 200-V classInvertersor for Inverters of

15 kW or lessfor 400-V class Inverters.

Braking Resistor Unit

3G3IV-PLKEBL]

Consumes the regenerative motor energy with aresistor to reduce deceleration time (use
rate: 10% ED).

Braking Resistor

3G3IV-PERF150WJJ01

Consumes the regenerative motor energy with aresistor to reduce deceleration time (use
rate: 3% ED).

Not required with Inverters of 3.7 kW or lessfor 200-V classInvertersor for Inverters of
2.2 kW or less for 400-V class Inverters.

(Tokin)

'al Options sed | h ed by th d h f
. Used to control harmonics generated by the Inverter and to improve the input power fac-
DC Reactor 3G3HV-PUZDABL] tor of the Inverter. All Inverters of 18.5 kW or higher contain built-in DC reactors.
Digital Operator with .
LCD Display 3G3IV-PIVOP160 Displays messages on an LCD.
Digital O perator with 3G3IV-PIVOP161 Display messages on an LED display. Standard in Asia and Europe.
LED Display
Digital Operator Connec- | 3G3IV-PCN126 (1 m) Extension cable to use a3G3RV-series Digital Operator remotely.
tion Cable 3G3IV-PCN326 (3 m) Cablelength: 1mor 3m
3G3IV-PAOO8 Theresolution of the analog output from the Inverter is 11 bits. Usethis Card if there are
not enough analog outputs.
Analog Monitor Cards* 2 The output resolution of the 3G3IV-PAO08 is (0 to 10 V output for frequency meters or
3G3IV-PAO12 output current meters) and the output resolution of the 3G31V-PAO12 is 1/2048 (0 to
10V for control applications).
Phase-A (single-phase) pul se input and open collector output for V/f control with a PG
3G3FV-PPGA2 B i A :
Maximum response frequency: 30 kHz, with pul se monitor output.
Option Cards 3G3FV-PPGB2 Pha&_—}A/B pulse inputs and open collector output for flux vector control.
Maximum response frequency: 30 kHz, with pul se monitor output.
PG Speed Control Cards - - - - -
Phase-A (single-phase) pulse input and line driver output (RS-422) for V/f contral with aPG.
3G3FV-PPGD2 - . h -
Maximum response frequency: 300 kHz, with pulse monitor output.
3G3FV-PPGX2 Phase-A/B/Z pulse inputs and line driver output (RS-422) for flux vector control.
Maximum response frequency: 300 kHz, with pulse monitor output
DeviceNet Communica- Used for DeviceNet communications with a Programmable Controller or other
tions Card SG3FV-PDRTL-SIN DeviceNet master device.
. Used to control harmonics generated by the Inverter or when the power supply capacity
AC Reactor (Yaskawa) 3G3IV-PUZBABL] is greatly larger than the Inverter’s capacity. Also used to increase the power factor.
Simole Inout Noise Filter Reduces noise coming into the inverter from the power supply line and to reduce noise
R as?( aw a;) 3G3EV-PLNFDLJ flowing from the inverter into the power supply line. Connected to the power supply
input side.
Recommended P - — - - -
Separately Inout Noise Filter Reduces noise coming into the inverter from the power supply line and to reduce noise
Installed (S?:h affner) 3G3IV-PFNLJ flowing from the inverter into the power supply line.Connected to the power supply
B input side.
Options™® _ s
Input Noise Filter
(Schaffner) for EMC 3G3RV-PFSO Required for the 3GRV Inverter to meet the EMC Directive.
Directive
Output Noise Filter 3G3IV-PLFL] Controls noise generated by the Inverter so it does not enter the power supply. Con-

nected to the motor output side.

* 1. Recommended Options can be ordered from OMRON using the above model numbers.
* 2. Not applicable to (-E) models.
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@ Special Mounted Options

The specia mounted options are described in this section.

B Fan Unit

Replacement fan for Inverters equipped with a cooling fan.

Replace the Cooling Fan when the fan replacement time has come or a cooling fan fault (FAN) alarm has been

displayed.

Models and Application
The standard models of Fan Units are listed in the following table.

Inverter Replacement Cooling Fan
Max.Applicable
el Motor Capacity Model No. Model No. Qty Used
Class
(kw)
0.4 3G3RV-A2004
0.75 3G3RV-A2007 No Fan i
15 3G3RV-A2015
2.2 3G3RV-A2022
3.7 3G3RV-A2037 1
55 3G3RV-A2055
-5 GIRV-AT0TS 3G3IV-PFAN001041 »
11 3G3RV-A2110
3-phase, 200 15 3G3RV-A2150
VAC 185 CIRV-ADLES 3G3IV-PFAN001042 2
22 3G3RV-B2220
30 G3RV-B2300 3G3IV-PFAN001039 2
37 3G3RV-B2370
75 3G3RV-B2450 3G3IV-PFAN001049 2
55 3G3RV-B2550
-5 G3RV-B2750 3G3IV-PFAN001052 2
0 3G3RV-B2900
10 3GIRV-BITIK 3G3IV-PFAN000111 2
0.4 3G3RV-A4004
0.75 3G3RV-A4007 No Fan -
15 3G3RV-A4015
2.2 3G3RV-A4022
3.7 3G3RV-A4037 3G3IV-PFAN001041 1
55 3G3RV-A4055
75 3G3RV-A4075
11 3G3RV-A4110
15 GIRV-AAIS0 3G3IV-PFAN001042 2
3-phase, 400 185 3G3RV-A4185
VAC 22 3G3RV-B4220
30 G3RV-BA300 3G3IV-PFAN001039 2
37 3G3RV-B4370
45 3G3RV-B4450 3G3IV-PFAN001044 2
55 3G3RV-B4550
75 3G3RV-B4750
50 3G3RV-BA900 3G3IV-PFAN001052 2
110 3G3RV-B411K
132 3G3RV-B413K 3G3IV-PFAN000111 2
160 3G3RV-B416K

Refer to Chapter 8 Maintenance and I nspection for the Fan Unit replacement procedure.
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@ Separately Installed Options

The separately installed options include Scaling Meters and Analog Operators.

W Scaling Meters

A Scaling Meter is attached to a multi-function analog output from the Inverter and is used to display rota-
tiona speeds of motors, line speeds, etc., in physical units.

K3TJ-vi1Od

Models and Application
The standard models of Scaling Meters are listed in the following table.

Model No. Control Power Supply Display
K3TJV11IR Red LED
100 to 200 VAC
K3T3}V111G Green LED
K3TJV116R 24 V/DC, isolated Red LED
K3TJV116G (Seenote.) Green LED

Note The power supply circuit isisolated from the input circuits.

Standard Specifications
The standard specifications of the Scaling Meters are listed bel ow.

K3TJ-V1io Specifications
Sampling Period 2 times/s
Display Refresh Cycle 2 times/s

Measurement Averaging Methods | Simple average or moving average
Number of Samplesfor Averaging |1, 2, 4, or 8 samples

Max. No. of Display Digits 4 digits (-1999 to 9999)

Display 7-segment LEDs, character height: 14.2 mm

Decimal Point Display User-set using function selection switch and up/down keys.

Scaling Method Shifting and scaling are user-set using function selection switch and up/down
keys.

Scaling Range -1999 to 9999

Zero Limit Range 0to 99 digits

Overrange Values Flashing display

Zero Suppression Supported

External Controls Present value hold (by short-circuiting terminal on front panel)

Protective Structure (conforming to Front panel display: P51

IEC standards) Case:_ IP20 .
Terminal section: |POO

Memory Protection Non-volatile memory

*k 1P51 requires that the optional K32-L49SC Drop-proof Cover be used. The protective structure is IP50 without it.
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Wiring Example

A wiring example for a Scaling Meter is shown below.

MCCB

3-phase ¢ o  Inside Inverter [J_
power s S v HOLD
supply T 1 Inverter W —
+ Analog output u
IR ! 5 6 8 T
[Analog D ]
monitor LIV
2 9
| GND
K31y
Dimensions
The dimensions of a Scaling Meter are given bel ow.
| |
i [ [
4536 + +
i -
-~ 0270 75 min
1
+ +
| |
I 120 min —-l

Recommended Panel
Cutout Dimensions

..
—| . | A

96— — 66— 7.8 mm
3.5 Display LED Size
Weight: 200 g

0]
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W Analog Operators: Standard with Steel Panels or Small in Plastic

An Anaog Operator alows frequency reference settings and ON/OFF operation control to be performed by
anal og references from aremote location (50 m max.)

3G3IV-PIVOP96L] 3G3IV-PIVOP95L]

Analog Operator Analog Operator
(standard steel panels) (small, plastic)

Models and Application
The standard models of Analog Operators are listed in the following table.

Frequency Meter
Specifications
3G3IV-PIVOP961 |DCF-6A,3V,1mA, 75Hz
3G3IV-PIVOP962 | DCF-6A,3V, 1 mA, 150 Hz
3G3IV-PIVOP963 | DCF-6A,3V, 1 mA, 220 Hz
3G3IV-PIVOP951 | TRM-45,3V, 1 mA, 60/120 Hz
3G3IV-PIVOP952 | TRM-45,3V, 1 mA, 60/120 Hz

Model No.

Dimensions

The dimensions of an Analog Operator are given below.

Front panel mounting space

oo ‘V—L_'b 3
e
27N rJ
N \
4
Q
- 2 q
N
oX KRt @
L \ N
1
, » |
e \ {
0
I M | Y T
s asa v IR IR L5 4
hmanH T 4-é17 o= _
. 40 4
-l |\ Y TN O —
100 I 122 Mounting taps
2-423: Panel cutout hole

Rubber bushing

Weight: 1.8 kg Panel Cutout

Standard Analog Operator with Steel Panels

. Front
2 w|m panel

s
mounting e —1 -
space ' —

Panel-
cutout N\ |

140
150

p

TR (AL OTVASTEK KL

SOUKCE AT ;
o ©o

hole

130

RESFT

L

fM Mounting taps

Weight: 0.8 kg Panel Cutout

Small Plastic Analog Operator

9-11
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W Braking Unit

A Braking Unit is used with a Braking Resistor Unit to reduce the deceeration time of the motor. It is not
required with Inverters of 18.5 kW or less.

@E BRAKING UNIT X@

WARNING.

3G31V-PCDBROB

Models and Application
The standard models of Braking Units are listed in the following table.

Inverter Braking Unit Vi FaeEas
Voltage Max. Applicable Motor '
Class Capacity (kW) Model No. Qty Used. (Q)
04 48
0.75 48
15 48
22 16
g; Built-in 12
75 9.6
11 9.6
15 9.6
200-V Class 185 96
22 3G3IV-CDBR2022B 1 6.4
30 3G3IV-CDBR2015B 2 9.6
37 3G3IV-CDBR2015B 2 9.6
45 3G3IV-CDBR2022B 2 6.4
55 3G3IV-CDBR2022B 2 6.4
75 3G3IV-CDBR2022B 3 6.4
90 3G3IV-CDBR2022B 4 6.4
110 3G3IV-CDBR2022B 5 6.4
04 96
0.75 96
15 64
22 64
g; Built-in g;
75 32
11 20
15 20
185 19.2
400-V Class 22 3G3IV-CDBR4030B 1 19.2
30 3G31V-CDBR4030B 1 19.2
37 3G3IV-CDBR4045B 1 12.8
45 3G3IV-CDBR4045B 1 12.8
55 3G31V-CDBR4030B 2 19.2
75 3G31V-CDBR4045B 2 12.8
90 3G3IV-CDBR4045B 2 12.8
110 3G31V-CDBR4030B 3 19.2
132 3G3IV-CDBR4045B 3 12.8
160 3G3IV-CDBR4045B 4 12.8

*k The minimum resi stance is the minimum value per Braking Unit except for Inverters of 18.5 kW or less, in which case it the minimum value per Inverter.

9-12



Dimensions

The dimensions of aBraking Unit are given below.

Up
Mounting direction 1

Four, M4
mounting
holes
4 S
33
f@l | ny
‘ T38 | 38 |
128 .
30 min. 140 30 min

ThZe, wire pullout holes

(with 22-mm-dia. rubber bushings)

Options and Peripheral Devices

100 min.

9-13
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W Braking Resistor Unit

A Braking Resistor Unit is used to absorb the regenerative motor energy with aresistor to reduce deceleration
time (use rate: 10% ED). A 10% ED means that the 10% of the operating cycle time can be used to control
braking (deceleration time).

9-14

Models and Application

A ey
SRR

3G3IV-PLKEBLI

The standard models of Braking Resistor Units are listed below.

Inverter Braking Resistor Unit
Ap’\al(l)(tl(f)i:ﬂe Re_s_isto_r Approx Braking
Voltage Class . Model No. Specifications Qty Used
Capacity ; Torque (%)
(kw) (per Unit)
04 3G3IV-PLKEB20P7 70W,200Q 1 220
0.75 3G3IV-PLKEB20P7 70W, 200 Q 1 125
15 3G3IV-PLKEB21P5 260 W, 100 Q 1 125
22 3G3IV-PLKEB22P2 260 W, 100 Q 1 120
37 3G3IV-PLKEB23P7 390W, 40Q 1 125
55 3G3IV-PLKEB25P5 520 W, 30 Q 1 115
75 3G3IV-PLKEB27P5 780W,20Q 1 125
11 3G3IV-PLKEB2011 2400W, 13.6 Q 1 125
200-V Class 15 3G3IV-PLKEB2015 3000 W, 10 Q 1 125
185 3G3IV-PLKEB2015 3000W, 10 Q 1 125
22 3G3IV-PLKEB2022 4800 W, 6.8 Q 1 125
30 3G3IV-PLKEB2015 3000 W, 10 Q 2 125
37 3G3IV-PLKEB2015 3000 W, 10 Q 2 100
45 3G3IV-PLKEB2022 4800 W, 6.8 Q 2 120
55 3G3IV-PLKEB2022 4800 W, 6.8 Q 2 100
75 3G3IV-PLKEB2022 4800 W, 6.8 Q 3 110
90 3G3IV-PLKEB2022 4800 W, 6.8 Q 4 120
110 3G3IV-PLKEB2018 4800 W, 8 Q 5 100
04 3G3IV-PLKEB40P7 70W, 750 Q 1 230
0.75 3G3IV-PLKEB40P7 70W, 750 Q 1 130
15 3G3IV-PLKEB41P5 260 W, 400 Q 1 125
22 3G3IV-PLKEB42P2 260 W, 250 Q 1 135
37 3G3IV-PLKEB43P7 390W, 150 Q 1 135
55 3G3IV-PLKEB45P5 520 W, 100 Q 1 135
75 3G3IV-PLKEB47P5 780W, 75Q 1 130
11 3G3IV-PLKEB4011 1040W, 50 Q 1 135
15 3G3IV-PLKEB4015 1560 W, 40 Q 1 125
400-V Class 185 3G3IV-PLKEB4018 4800W, 32 Q 1 125
22 3G3IV-PLKEB4022 4800W, 27.2Q 1 125
30 3G3IV-PLKEB4030 6000 W, 20 Q 1 125
37 3G3IV-PLKEB4037 9600 W, 16 Q 1 125
45 3G3IV-PLKEB4045 9600 W, 13.6 Q 1 125
55 3G3IV-PLKEB4030 6000 W, 20 Q 2 135
IE) 3G3IV-PLKEB4045 9600 W, 13.6 Q 2 145
) 3G3IV-PLKEB4045 9600 W, 13.6 Q 2 100
110 3G3IV-PLKEB4030 6000 W, 20 Q 3 100
132 3G3IV-PLKEB4045 9600 W, 13.6 Q 4 140
160 3G3IV-PLKEB4045 9600 W, 13.6 Q 4 140




Dimensions

The dimensions of a Braking Resistor Unit are given below.

Options and Peripheral Devices

Voltage Mggzll\lzo. Dimensions Dimensions (mm) RIEHTHIG Weight
Class PLKEBO Diagram A B C D Screws (kg)
20P7 1 105 275 50 260 M5x 3 3.0
21P5 1 130 350 75 335 M5 x 4 45
22P2 1 130 350 75 335 M5 x 4 45
23P7 1 130 350 75 335 M5 x 4 5.0
25P5 1 250 350 200 335 M6 x 4 75
200-V Class
27P5 1 250 350 200 335 M6 x 4 85
2011 2 266 543 246 340 M8 x 4 10
2015 2 356 543 336 340 M8 x 4 15
2018 2 446 543 426 340 M8 x 4 19
2022 2 446 543 426 340 M8 x 4 19
40P7 1 105 275 50 260 M5x 3 3.0
41P5 1 130 350 75 335 M5 x 4 45
42P2 1 130 350 75 335 M5 x 4 45
43P7 1 130 350 75 335 M5 x 4 5.0
45P5 1 250 350 200 335 M6 x 4 75
47P5 1 250 350 200 335 M6 x 4 85
400-V Class 4011 2 266 543 246 340 M8 x 4 10
4015 2 356 543 336 340 M8 x 4 15
4018 2 446 543 426 340 M8 x 4 19
4022 2 446 543 426 340 M8 x 4 19
4030 2 356 956 336 740 M8 x 4 25
4037 2 446 956 426 740 M8 x 4 33
4045 2 446 956 426 740 M8 x 4 33
Mounting screw
& -3 Mounting screw :‘%t
N +
|
| ¢ r
50 min. A 60 min. =
o t% B
4 Q &
30 mini. A &p min. w

) . . Dimensions Diagram 2
Dimensions Diagram 1

9-15
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W Braking Resistors

A Braking Resistor consumes the regenerative motor energy with a resistor to reduce deceleration time (use
rate: 3% ED). A 3% ED means that the 3% of the operating cycle time can be used to control braking (decel-

eration time).

3G3IV-PERFOI (Yaskawa)

Models and Application
The standard models of Braking Resistors are listed below.

Inverter Braking Resistor Abbrevi-
Max. Appli- ated Brak-
Voltage |cable M(_)tor Model No. Re_s_isto_r Qty |ingTorque
Class Capacity Specifications | Used (3%ED)
(kW) (%)
04 1 220
3G3IV-PERF150WJ201 150 W, 200 Q
0.75 1 125
200-V Class 15 3G3IV-PERF150WJ101 150 W, 100 Q 1 125
22 3G3IV-PERF150WJ700 150 W, 70 Q 1 120
3.7 3G3IV-PERF150WJ620 150 W, 62 Q 1 100
04 1 230
3G3IV-PERF150WJ751 150 W, 750 Q
0.75 1 130
400-V Class 15 3G3IV-PERF150WJ401 150 W, 400 Q 1 125
22 3G3IV-PERF150WJ301 150 W, 300 Q 1 115
3.7 3G3IV-PERF150WJ201 150 W, 400 Q 1 110"

*k Application rate: 2%ED

Dimensions

The dimensions of a Braking Resistor are given below.

182
170

150

1.2
j S
. » S
13

9-16
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W Digital Operator Connection Cable

Connected the Inverter to a Digital Operator in aremote locations. Both 1-m and 2-m Cables are available.

3G31V-PCNI26

Models and Application

Model No. Specifications
3G3IV-PCN126 Cablelength: 1 m
3G3IV-PCN326 Cable length: 3m

9-17
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B DC Reactor

A DC Reactor is used to control harmonics generated by the Inverter. It is more effective than and can be used
in combination with an AC Reactor. It is also used to increase the power factor.

3G3HV-PUZDABOI (Yaskawa)

Models and Application
The standard models of DC Reactors are listed bel ow.

Inverter DC Reactor
Max. Appli- Rated | Rated
Voltage |cable Motor Inductance Loss
- Model No. Voltage | Current
Class Capacity W) (A) (mH) (W)
(kW)
0.4/0.75 | 3G3HV-PUZDAB5.4A8MH 54 8 8
15t03.7 |3G3HV-PUZDAB18A3MH 18 3 18
5.5/7.5 3G3HV-PUZDAB36A1MH 36 1 22
200-V Class 3G3HV- DC800
/15 PUZDAB72A0.5MH 2 05 29
3G3HV-
185 PUZDAB90A0.4MH %0 04 45
3G3HV-
0.4/0.75 PUZDAB3.2A28MH 32 28 9
3G3HV-
15t022 PUZDABS5.7A11IMH 57 1 1
3G3HV-
3.7 PUZDAB12A6.3MH 12 63 16
400-V Class 3G3NV DC800
5875 PUZDAB23A3.6MH 23 36 27
3G3HV-
/15 PUZDAB33A1.9MH 3 19 26
3G3HV-
185 PUZDAB47A1.3MH 47 13 42
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Dimensions

The dimensions of aDC Reactor are given below.

Model Dimensions (mm) .

3G3HV- Dig;znrsaicr)nns Weight
PUZDABL] g H " w1 D D1 D2 t dl d2 (kg)
5.4A8MH 1 53 85 74 60 32 - 0.8 M4 - 0.8
18A3MH 2 76 86 60 72 55 80 12 M4 | M5 20
36A1MH 2 93 105 64 92 80 90 16 M6 | M6 32
72A0.5MH 2 93 105 64 112 | 100 | 105 16 M6 | M8 49
90A0.4MH 2 117 | 133 86 105 80 120 16 M6 | M8 6.5
3.2A28MH 1 53 85 74 60 32 - 0.8 M4 - 0.8
5.7A11IMH 1 60 90 80 60 32 - 0.8 M4 - 1.0
12A6.3MH 2 76 86 60 72 55 80 12 M4 | M5 20
23A3.6MH 2 93 105 64 92 80 90 16 M6 | M5 3.2
33A1.9MH 2 93 105 64 102 90 95 16 M6 | M6 40
47A1.3MH 2 100 | 115 72 115 90 125 16 M6 | M6 6.0

( ) Ao Saromsr s 02

O O s - \\o

+ W
2 mounting holes ] I'—‘l\
App. screws: d1 = L ! D |

4 mounting holes
\\ [ [ App. screws: d1
1 1

W +
W

Dimensions Diagram 1 Dimensions Diagram 2

9-19
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B AC Reactor

An AC Reactor is used to control harmonics generated by the Inverter or when the power supply capacity is
greatly larger than the Inverter’s capacity. It is also used to increase the power factor. Select the AC Reactor
from the following table according to the motor capacity.

3G31V-PUZBABOI (Yaskawa)

Models and Application
The standard models of AC Reactors are listed in the following table.

Inverter AC Reactor
Max. Appli-
Voltage |cable M(_)tor Model No. Current Inductance Loss
Class Capacity (A) (mH) (W)
(kw)
04 3G3IV-PUZBAB2.5A4.2MH 25 4.2 15
0.75 3G3IV-PUZBAB5A2.1MH 5 21 15
15 3G3IV-PUZBAB10A1.1MH 10 11 25
22 3G3IV-PUZBAB15A0.7MH 15 0.71 30
3.7 3G3IV-PUZBAB20A0.53MH 20 0.53 35
55 3G3IV-PUZBAB30A0.35MH 30 0.35 45
75 3G3IV-PUZBAB40A0.265MH 40 0.265 50
200-V Class 1 3G3IV-PUZBAB60A0.18MH 60 0.18 65
15 3G3IV-PUZBAB80A0.13MH 80 0.13 75
18.5 3G3IV-PUZBAB90A0.12MH 90 0.12 90
22 3G3IV-PUZBAB120A0.09MH 120 0.09 90
30 3G3IV-PUZBAB160A0.07MH 160 0.07 100
37 3G3IV-PUZBAB200A0.05MH 200 0.05 110
45 3G3IV-PUZBAB240A0.044MH 240 0.044 125
55 3G3IV-PUZBAB280A0.038MH 280 0.038 130
04 3G3IV-PUZBAB1.3A18.0MH 13 18.0 15
0.75 3G3IV-PUZBAB2.5A8.4MH 25 8.4 15
15 3G3IV-PUZBAB5A4.2MH 5 4.2 25
22 3G3IV-PUZBAB7.5A3.6MH 75 3.6 35
3.7 3G3IV-PUZBAB10A2.2MH 10 22 43
55 3G3IV-PUZBAB15A1.42MH 15 142 50
75 3G3IV-PUZBAB20A1.06MH 20 1.06 50
400-V Class 1 3G3IV-PUZBAB30A0.7MH 30 0.7 65
15 3G3IV-PUZBAB40A0.53MH 40 0.53 90
18.5 3G3IV-PUZBAB50A0.42MH 50 042 90
22 3G3IV-PUZBAB60A0.36MH 60 0.36 90
30 3G3IV-PUZBAB80A0.26MH 80 0.26 95
37 3G3IV-PUZBAB90A0.24MH 90 0.24 110
45 3G3IV-PUZBAB120A0.18MH 120 0.18 130
55 3G3IV-PUZBAB150A0.15MH 150 0.15 150
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Wiring Example

A wiring example for an AC Reactor is shown below.

Ue Motor
v .@
W
Inverter
Dimensions
The dimensions of aDC Reactor are given below.
Model Dimen- Dimensions (mm) g
3G3IV sions W(ek'g)m
-PUZBABO | Diagram A B Bl C D E F H J K L M g
25A4.2MH 120 71 - 120 40 50 105 20 M6 10.5 7 M4 25
SA2.IMH 1 120 71 - 120 40 50 105 20 M6 10.5 7 M4 25
10ATIMH 130 88 - 130 50 65 130 22 M6 115 7 M4 3
15A0.7IMH 130 88 - 130 50 65 130 22 M6 15 7 M4 3
20A0.53MH 130 88 114 105 50 65 130 22 M6 15 7 M5 3
30A0.35MH 130 88 119 105 50 70 130 22 M6 9 7 M5 3
40A0.265MH 130 98 139 105 50 75 130 22 M6 15 7 M6 4
60A0.18MH 160 105 1475 130 75 85 160 25 M6 10 7 M6 6
80A0.13MH 180 100 155 150 75 80 180 25 M6 10 7 M8 8
90A0.12MH 2 180 100 150 150 75 80 180 25 M6 10 7 M8 8
120A0.09MH 180 100 155 150 75 80 180 25 M6 10 7 M10 8
160A0.07MH 210 100 170 175 75 80 205 25 M6 10 7 M10 12
200A0.05MH 210 115 1828 175 75 95 205 25 M6 10 7 M10 15
240A0.044MH 240 126 218 | 215%5 150 110 240 25 M6 8 7 M10 23
280A0.038MH 240 126 218 | 215%5 150 110 240 25 M8 8 10 M12 23
13A180MH 120 71 - 120 40 50 105 20 M6 10.5 7 M4 25
25A8.4MH 120 71 - 120 40 50 105 20 M6 10.5 7 M4 25
SA4.2MH 1 130 88 - 130 50 70 130 22 M6 9 7 M4 3
75A3.6MH 130 88 - 130 50 70 130 22 M6 9 7 M4 3
10A2.2MH 130 88 - 130 50 65 130 22 M6 115 7 M4 3
15AT.42MH 130 98 - 130 50 75 130 22 M6 115 7 M4 4
20A1.06MH 160 90 115 130 75 70 160 25 M6 10 7 M5 5
30A0.7MH 160 105 1325 130 75 85 160 25 M6 10 7 M5 6
40A0.53MH 180 100 140 150 75 80 180 25 M6 10 7 M6 8
S50A0.42MH 180 100 145 150 75 80 180 25 M6 10 7 M6 8
60A0.36MH 2 180 100 150 150 75 75 180 25 M6 10 7 M6 85
80A0.26MH 210 100 150 175 75 80 205 25 M6 10 7 M8 12
90A0.24MH 210 115 1775 175 75 95 205 25 M6 10 7 M8 15
120A0.18MH 240 126 103~ | 2055 150 110 240 25 M8 8 10 M10 23
150A0.15MH 240 126 103~ | 2055 150 110 240 25 M8 8 10 M10 23
M: Terminal M: Terminal Nameplate
/ + + T
\ Nameplate T = - 5
l; §) \Y w
(]
+ b4+ +
© X Y z
H | — — H
[ e .
= =N ]
-+ | = c
H A
LT:__E_, L 8
A B ;"’L‘jfl Bl
L ) . Mounting hole detail K )
. = J: 4 mounting bolts 9 J: 4 mounting bolts
Mounting hole detail I
Dimensions Diagram 1 Dimensions Diagram 2
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B Input Noise Filters for EMC Directives (3G3RV-PFSL], by Schaffner)

When conformance to the EMC Directives in the EC Directives is required, aways use one of these Filters.
The Filter is connected between the Inverter’s power supply input terminals (R/L1, S/L2, T/L3) and the power

supply.
There are holes for mounting the Noise Filters to Inverters on the top of the Noise Filters. Use these holes to
secure the Noise Filters to the Inverters.

Models and Application
The standard models of Input Noise Filtersfor EMC Directives are listed in the following table.

Inverter Input Noise Filter for EMC Directives
Max. Applicable Rated Cur- Weight | pimensions
Vel Ckes Motor Capacity (kW) rent (A) W) N (kg) Diagram
0.4
0.75 10 3G3RV-PFS5972-10-07 11
15 1
22 18 3G3RV-PFS5972-18-07 13
2; 35 3G3RV-PFS5973-35-07 14
5 60 3G3RV-PFS5973-60-07 3 2
3-phase, 200 VAC 11
1255 100 3G3RV-PFS5973-100-07 4.9 3
gg 130 3G3RV-PFS5973-130-35 43 5
37 160 3G3RV-PFS5973-160-40 6 6
gg 240 3G3RV-PFS5973-240-37 1 7
0.4
0.75
5 10 3G3RV-PFS5972-10-07 11
2.2 1
3.7
4.0 18 3G3RV-PFS5972-18-07 13
55
3-phase, 400 VAC 7lf 35 3G3RV-PFS5972-35-07 21 2
1255 60 3G3RV-PFS5972-60-07 4 3
gg 70 3G3RV-PFS5972-70-52 34 4
37
45 130 3G3RV-PFS5972-130-35 4.7 5
55

Wiring Example

A wiring example for an Input Noise Filter for EMC Directives is shown below.

Inverter

MCCB lltl1oise filter o Clamp core
LZO CLZ' OR/L1 u/T1
O © ©S/L2 V/T2
LS’) C‘L3' OT/L3 W/T3
3-phase 200 VAC @ 3

Single-phase 200 VAC
3-phase 400 VAC Q

i Q@ Oo—
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Dimensions

Options and Peripheral Devices

The dimensions of an Input Noise Filter for EMC Directives are given below.

46

M3s
. . . . Ve
0000000000000 0000000000000 ﬁ
2307

330
313
4l 15 85
i
a
— g o o |
t
e L ]
s
SN
e M5 (Inverter mounting holes x 4) +E%
¢ ®
a ||l
Y 266
25 281 25

Dimensions Diagram 1

65

j—fﬂ@ ﬁllﬂlllﬂllllllllﬂllﬂllﬂﬂlllllﬂlllllIlliilllﬂllﬂﬂllllﬂllﬂﬂllﬂlll!lllﬂllﬂﬂllllﬁ €EE'§E"*

o
s 408
3%

A=

i

£ | ° ® &
I
o
— ° || 3s0%
H <
E 3 WIRE AWG 6
ol - YELLOW/GREEN
B
M6 /| M5 (Inverter mounting holes x 4)
&b /
9 ‘ IxWIRE AWG 6
| 335 ‘ Suace
265 355 26.5)

Dimensions Diagram 3

g g
3‘ Nl—@ 0000000000000

95
w
0|

v - /-HB
0000000000000
290

185

355
336
) 85
— H
—teh* hd “
'i [ ]
)
ge |I€ =
@
s _1#
M6 (|nverter mounting holes x 4)
*
=
3 ‘ 285 l
265 302 26.5)
Dimensions Diagram 2
STRIP TERMINAL BLOCK FOR:
SOLID WIRE 25mm2
300 FLEX WIRE AWG 4
FLEX WIRE 16mm2
g ® s /\
=
Il (] "} '] L
t ;
. 329 )
‘ 31
;—v
| ] &y
; 0N 2

Dimensions Diagram 4
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: : R —24
< 5! 000000000000000 4 = *
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| Dimensions Diagram 5
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« =
— s R
A
Ez f . - o
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Dimensions Diagram 7

== M1,
! 102 I
120
. E I omoummmmm .
= CHE oo :
‘ s HDFK95

Dimensions Diagram 6
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W Simple Input Noise Filter

A Simple Input Noise Filter reduces noise coming into the inverter from the power supply line and to reduce
noise flowing from the inverter into the power supply line. Connected the Filter to the power supply input
side.

3G3EV-PLNFD (Yaskawa)

Models and Application
The standard models of Simple Input Noise Filters listed in the following table.

Inverter Simple Input Noise Filter
Voltage Max.AppIicab_Ie Rated
Class Motor Capacity Model No. Qty Current

(kw) (A

0.4 3G3EV-PLNFD2103DY 1 10

0.75 3G3EV-PLNFD2103DY 1 10

15 3G3EV-PLNFD2103DY 1 10

22 3G3EV-PLNFD2153DY 1 15

3.7 3G3EV-PLNFD2303DY 1 30

200-V Class 55 3G3EV-PLNFD2203DY 2 40
75 3G3EV-PLNFD2303DY 2 60

11 3G3EV-PLNFD2303DY 3 90

15 3G3EV-PLNFD2303DY 3 0
185 3G3EV-PLNFD2303DY 4 120
22 3G3EV-PLNFD2303DY 4 120

0.4 3G3EV-PLNFD4053DY 1 5

0.75 3G3EV-PLNFD4053DY 1 5

15 3G3EV-PLNFD4103DY 1 10

22 3G3EV-PLNFD4103DY 1 10

3.7 3G3EV-PLNFD4153DY 1 15

55 3G3EV-PLNFD4203DY 1 20

400V Class 75 3G3EV-PLNFD4303DY 1 30
11 3G3EV-PLNFD4203DY 2 40

15 3G3EV-PLNFD4303DY 2 60

185 3G3EV-PLNFD4303DY 2 60

22 3G3EV-PLNFD4303DY 3 90

30 3G3EV-PLNFD4303DY 3 0
37 3G3EV-PLNFD4303DY 4 120
45 3G3EV-PLNFD4303DY 4 120
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Options and Peripheral Devices

Wiring Example

A wiring example for a Simple Input Noise Filter is shown below.

Input Noise Filter Inverter

MCCB IN
R—0 | 0N RU
S—0 |0 SV
T—0 o/ TéN

Dimensions

The dimensions of a Simple Input Noise Filter are given below.

Dimensions .
Model Dimensions Mountin Weight
3G3EV- Diagam | W | D |Hmax| A | A" | B 9 1 (kg)
Screws
PLNFD2103DY 120 80 55 108 - 68 Ma>x 4 0.2
20 mm
PLNFD2153DY 1 120 80 55 108 - 68 Ma>x 4 0.2
20 mm
PLNFD2203DY 170 90 70 158 - 78 Ma>x 4 0.4
20 mm
PLNFD2303DY 170 | 110 70 - 79 98 M4 6 0.5
20 mm
PLNFD4053DY 170 | 130 75 - 79 118 M4 6 0.3
30 mm
PLNFD4103DY 170 | 130 95 - 79 118 M4 6 0.4
2 30 mm
PLNFD4153DY 170 | 130 95 - 79 118 M4 6 0.4
30 mm
PLNFD4203DY 200 | 145 100 - 94 133 M4>x 6 0.5
30 mm
PLNFD4303DY 200 | 145 100 - 94 133 M4>x 6 0.6
30 mm
W W I
N N
R
S m|a
1
n Lo s
L] L] Ty
Dimensions Diagram 1 Dimensions Diagram 2
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W Input Noise Filter

An Input Noise Filter reduces noise coming into the inverter from the power supply line and to reduce noise
flowing from the inverter into the power supply line. Connected the Filter to the power supply input side.

3G31V-PFNO (Schaffner)

Models and Application
The standard models of Input Noise Filters are listed in the following table.

Inverter Input Noise Filter
Max. Applicable
el Motor E:gpacity Model No. Qty | Rated (A)
Class (kW)

55 3G3IV-PFN258L4207 1 42

75 3G3IV-PFN258L5507 1 55

11 3G3IV-PFN258L 7534 1 75

15 3G3IV-PFN258L 10035 1 100

185 3G3IV-PFN258L 13035 1 130

22 3G3IV-PFN258L 13035 1 130

200-V Class 30 3G3IV-PFN258L 18007 1 180
37 3G3IV-PFN359P25099 1 250

45 3G3IV-PFN359P25099 1 250

55 3G3IV-PFN359P30099 1 300

75 3G3IV-PFN359P25099 2 500

90 3G3IV-PFN359P25099 2 500

110 3G3IV-PFN359P30099 2 600

11 3G3IV-PFN258L4207 1 42

15 3G3IV-PFN258L5507 1 55

185 3G3IV-PFN258L5507 1 55

22 3G3IV-PFN258L 7534 1 75

30 3G3IV-PFN258L 10035 1 100

37 3G3IV-PFN258L 13035 1 130

400-V Class 45 3G3IV-PFN258L 13035 1 130
55 3G3IV-PFN258L 18007 1 180

75 3G3IV-PFN359P25099 1 250

90 3G3IV-PFN359P30099 1 300

110 3G3IV-PFN359P30099 1 300

132 3G3IV-PFN359P25099 2 500

160 3G3IV-PFN359P25099 2 500

Wiring Example

Wiring for an Input Noise Filter isthe same as that for a Simple Input Noise Filter.
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Dimensions

The dimensions of an Input Noise Filter are given below.

Options and Peripheral Devices

i i Dimensions (mm) Weight
Model 3G3ly- | Pimensions
Diagram A B C D E F G H J (kg)
PFN258L 4207 1 329 | 300 | 325 185 70 M6 45 314 | 4-M5 2.8
PFN258L 5507 329 | 300 | 353 185 80 M6 55 314 | 4-M5 31
PFN258L 7534 329 | 300 | 377 | 220 80 M6 55 314 | 4-M5 4
PFN258L 10035 2 379 | 350 | 436 | 220 90 M10 65 364 | 4-M5 55
PFN258L 13035 439 | 400 | 486 | 240 110 | M10 80 414 | 4-M5 7.5
PFN258L.18007 3 438 | 400 | 480 | 240 110 | M10 80 413 | 4-M5 11
PFN359L 25099 4 - - - - - - - - - 16
PFN359L 30099 - - - - - - - - - 16
A n
B J (mounting screw)
B 19 (mounting screw)
<] i
wl ol o (I mArn == s
(I —
c
c |
| [J o [J
- o o o j
\_ — —— 1 \_
| H 1 1
Dimensions Diagram 1 | - - - H
Dimensions Diagram 2
A 42 210 210 42
B J (mounting screw) |
+ £ +
. B
[IIoFt] IRDRROREOREOODIROOIRO0N E:ﬂ {:
[Me[T] nunmonmontao | 1 2
Ml R EREOpEROOIRO00 = gl
- D ™| N o
3 & 3 2
- N\ 6-fie. 9 i
/_ %:I:I =
1
L o M12
: e 2 - j}
| | 510 ”
| H [ 47 516 41|

Dimensions Diagram 3

Dimensions Diagram 4
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W Output Noise Filter

An Output Noise Filter controls noise generated by the Inverter so it does not enter the power supply. It is con-
nected to the motor output side.

3G3IV-PLFO (Tokin)

Models and Application
The standard models of Output Noise Filtersare listed in the following table.

Inverter Output Noise Filter
Max.Applicable Inverter Rated
Voltage . .
Class Motor Capacity | Capacity No. Qty | Current

(kw) (kVA) (A)

0.4 12 3G3IV-PLF310KA 1 10

0.75 16 3G3IV-PLF310KA 1 10

15 2.7 3G3IV-PLF310KA 1 10

2.2 3.7 3G3IV-PLF310KA 1 10

3.7 5.7 3G3IV-PLF320KA 1 20

55 8.8 3G3IV-PLF350KA 1 50

75 12 3G3IV-PLF350KA 1 50

1 17 3G3IV-PLF350KA 2 100

15 22 3G3IV-PLF350KA 2 100

200-V Class 185 27 3G3IV-PLF350KA 2 100
22 32 3G3IV-PLF350KA 3 150

30 44 3G3IV-PLF350KA 3 150

37 55 3G3IV-PLF3110KB 2 220

45 69 3G3IV-PLF3110KB 2 220

55 82 3G3IV-PLF3110KB 3 330

75 110 3G3IV-PLF3110KB 4 440

90 130 3G3IV-PLF3110KB 4 440

110 160 3G3IV-PLF3110KB 5 550

0.4 14 3G3IV-PLF310KB 1 10

0.75 16 3G3IV-PLF310KB 1 10

15 238 3G3IV-PLF310KB 1 10

2.2 4 3G3IV-PLF310KB 1 10

3.7 5.8 3G3IV-PLF310KB 1 10

55 9.5 3G3IV-PLF320KB 1 20

75 13 3G3IV-PLF320KB 1 20

11 18 3G3IV-PLF335KB 1 35

15 24 3G3IV-PLF335KB 1 35

185 30 3G3IV-PLF345KB 1 45

400-V Class 22 34 3G3IV-PLF375KB 1 75
30 46 3G3IV-PLF375KB 1 75

37 57 3G3IV-PLF3110KB 1 110

45 69 3G3IV-PLF3110KB 1 110

55 85 3G3IV-PLF375KB 2 150

75 110 3G3IV-PLF3110KB 2 220

90 140 3G3IV-PLF3110KB 3 330

110 160 3G3IV-PLF3110KB 3 330

132 200 3G3IV-PLF3110KB 4 440

160 230 3G3IV-PLF3110KB 4 440

*k Connect the Filtersin paralel when connecting more than one Filter, and use arelay terminal block to balance the current.
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Wiring Example

A wiring example for an Output Noise Filter is shown below.

Dimensions

The dimensions of an Output Noise Filter are given below.

MCCB

R—0 |0
S—0 |0

T—0 o

Inverter

Output Noise Filter

Options and Peripheral Devices

évlgffl\ell UG A B c D E F (Diar(n;eter) (Diar|n-|eter) W(ilg)ht
PLF310KA | TE-K55M4 | 140 | 100 | 100 | 90 70 45 7x45 45 0.5
PLF320KA | TE-K5.5M4 | 140 | 100 | 100 | 90 70 45 7x45 45 0.6
PLF350KA | TE-K22M6 | 260 | 180 | 180 | 160 | 120 65 7x45 45 20
PLF310KB | TE-K55M4 | 140 | 100 | 100 | 90 70 45 7x45 45 0.5
PLF320KB | TE-K55M4 | 140 | 100 | 100 | 90 70 45 7x45 45 0.6
PLF335KB | TE-K5.5M4 | 140 | 100 | 100 | 90 70 45 7x45 45 0.8
PLF345KB | TE-K22M6 | 260 | 180 | 180 | 160 | 120 65 7x45 45 20
PLF375KB | TE-K22M6 | 540 | 320 | 480 | 300 | 340 | 240 9% 6.5 6.5 12.0
PLF3110KB | TE-K60M8 | 540 | 340 | 480 | 300 | 340 | 240 9% 6.5 6.5 195

T

4 %W

-
1
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Appendix

This chapter provides precautions for the Inverter, motor, and peripheral devices and also pro-
vides lists of parameters.

Inverter Application Precautions...........ccccoeevvvvvvinnnn. 10-2
Motor Application Precautions...........ccoceeevvviiiiieeennns 10-5
Wiring EXamples........oiiiiiiiiiiiee e 10-7
Parameters ... 10-14
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Inverter Application Precautions

This section provides precautions for selecting, installing, setting, and handling Inverters.

@ Selection

Observe the following precautionsin selecting an Inverter.

minstalling Reactors

A large peak current will flow in the power input circuit when the Inverter is connected to a large-capacity
power transformer (600 kVA or higher) or when switching a phase capacitor. Excessive peak current can
destroy the convertor section. To prevent this, install a DC or AC reactor (optional) to improve the power sup-
ply power factor.

DC reactors are built into 200-V class Inverters of 22 to 110 kW and 400-V class |nverters of 22 to 300 kW.

If athyristor convertor, such as a DC drive, is connected in the same power supply system, connect a DC or
AC reactor regardless of the power supply conditions shown in the following diagram.

Power supp|§‘,000 DC or AC reactor
capacity (kVA) Required

600

DC or AC reactor
Not required

0 60 400
Inverter capacity (kVA)

Fig 10.1

minverter Capacity

When connecting specia motors or multiple motors in parallel to an Inverter, select the Inverter capacity so
that the rated output current of the Inverter is 1.1 times the sum of all the motor rated currents.

Minitial Torque

The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the
Inverter that is driving the motor. The torque characteristics are generaly less than those required when start-
ing using a norma commercial power supply. If a large initial torque is required, select an Inverter with a
somewhat larger capacity or increase the capacity of both the motor and the inverter.

BMEmergency Stop

Although the Inverter's protective functions will stop operation when a fault occurs, the motor will not stop
immediately. Always provide mechanical stop and protection mechanisms on equipment requiring an emer-
gency stop.

mOptions

Terminas Bl, B2, ©, ®1, ®2, @3 are for connecting only the options specifically provided by OMRON.
Never connect any other devices to these terminals.
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Inverter Application Precautions .

@ Installation

Observe the following precautions when installing an Inverter.

EInstallation in Enclosures

Either install the Inverter in a clean location not subject to oil mist, airborne matter, dust, and other contami-
nants, or install the Inverter in a completely enclosed panel. Provide cooling measures and sufficient panel
space so that the temperature surrounding the Inverter does not go beyond the allowable temperature. Do not
install the Inverter on wood or other combustible materials.

BInstallation Direction

Mount the Inverter vertically to awall or other horizontal surface.

& Settings

Observe the following precautions when making settings for an Inverter.

mUpper Limits

The Digital Operator can be used to set high-speed operation up to a maximum of 400 Hz (depends on the car-
rier frequency). Incorrect settings can be dangerous. Use the maximum frequency setting functions to set
upper limits. (The maximum output frequency is factory-set to 60 Hz.)

mDC Injection Braking

The motor can overheat if the DC injection braking voltage or braking timeis set to alarge value.

BmAcceleration/Deceleration Times

The motor's acceleration and decel eration times are determined by the torque generated by the motor, the load

torque, and the load's inertial moment (GD2/4). If the stall prevention functions are activated during accelera
tion or deceleration, increase the accel eration or deceleration time. The stall prevention functions will increase
the accel eration or decel eration time by the amount of time the stall prevention function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and Inverter.
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€ Handling

Observe the following precautions when wiring or performing maintenance for an Inverter.

m\Wiring Check

The Inverter will be internally damaged if the power supply voltage is applied to output termina U, V, or W.

Check wiring for any mistakes before supplying power. Check all wiring and sequences carefully.
EmMagnetic Contactor Installation

Do not start and stop operation frequently with a magnetic contactor installed on the power supply line. Doing

so can cause the Inverter to malfunction. Do not turn the Inverter ON and OFF with a magnetic contactor more

than one time every 30 minutes.

EmMaintenance and Inspections

After turning OFF the main circuit power supply, always confirm that the CHARGE indicator is not lit before
performing maintenance or inspections. The voltage remaining in the capacitor may cause €l ectric shock.



Motor Application Precautions .
.Motor Application Precautions

This section provides precautions for motor application.

@ Using the Inverter for an Existing Standard Motor

When a standard motor is operated with the Inverter, power lossis slightly higher than when operated with a
commercia power supply. Observe the following precautions when using an Inverter for an existing standard
motor.

mLow-speed Range

Cooling effects diminish in the low-speed range, resulting in an increase in the motor temperature. Therefore,
the motor torque should be reduced in the low-speed range whenever using a motor not made by OMRON. If
100% torque is required continuously at low speed, consider using a special inverter or vector motor.

minstallation Withstand Voltage

If the input voltage is high (440 V or higher) or the wiring distance is long, the motor insulation voltage must
be considered. Contact your dealer for details.

mHigh-speed Operation

When using the motor at a high speed (60 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact your dealer for details.

ETorque Characteristics

The motor may require more accel eration torque when the motor is operated with the Inverter than when oper-
ated with acommercia power supply. Check the load torque characteristics of the machine to be used with the
motor to set aproper V/f pattern.

mVibration

The Inverter uses ahigh carrier PWM to reduce motor vibration. (A parameter can be set to select low carrier,
PWM modulation control aswell.) When the motor is operated with the Inverter, motor vibration is almost the
same as when operated with acommercia power supply.

Motor vibration may, however, become greater in the following cases.

Resonance with the Natural Frequency of the Mechanical System

10

Take specia care when amachine that has been operated at a constant speed is to be operated in variable speed L

mode. If resonance occurs, install vibration-proof rubber on the motor base or use the frequency jump function
to skip any frequency resonating the machine.

Unbalanced Rotor

Take special care when the motor is operated at a higher speed (60 Hz or more).

ENoise

Noise varies with the carrier frequency. At high carrier frequencies, the noise is aimost the same as when the
motor is operated with a commercia power supply. Motor noise, however, becomes louder when the motor is
operated at a speed higher than the rated speed (60 Hz).
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@ Using the Inverter for Special Motors

Observe the following precautions when using a special motor.

mPole-changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select, therefore, an
appropriate Inverter according to the maximum input current of the motor to be used. Before changing the
number of poles, always make sure that the motor has stopped. Otherwise, the overvoltage protective or over-
current protective mechanism will be actuated, resulting in an error.

BSubmersible Motor

The rated input current of submersible motors is higher than that of standard motors. Therefore, always select
an Inverter by checking its rated output current. When the distance between the motor and Inverter islong, use
a cable thick enough to connect the motor and Inverter to prevent motor torque reduction.

mEXxplosion-proof Motor

When an explosion-proof motor isto be used, it must be subject to an explosion-proof test in conjunction with
the Inverter. Thisis also applicable when an existing explosion-proof motor isto be operated with the Inverter.
Since the Inverter itself is, however, not explosion-proof, always instal it in a safe place.

EGearmotor

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
In particular, continuous operation of an oil-lubricated motor in the low-speed range may result in burning. If
the motor isto be operated at a speed higher than 60 Hz, consult with the manufacturer.

EmSynchronous Motor

A synchronous motor is not suitable for Inverter control. If a group of synchronous motors is individually
turned ON and OFF, synchronism may be lost.

mSingle-phase Motor

Do not use an Inverter for a single-phase motor. The motor should be replaced with a 3-phase motor.

€ Power Transmission Mechanism (Speed Reducers, Belts, and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will
be affected when the motor operates only in the low-speed range. The power transmission mechanism will
make noise and the service life and durability will be reduced if the motor is operated at a speed higher than 60
Hz.
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Wiring Examples .

.Wiring Examp

les

This section provides wiring examples to connect a Braking Unit and other peripheral devices to the main
circuits, examples of wiring atransformer to Inverter 1/O, and other aspects of Inverter wiring.

@ Using a Braking Resistor Unit

This example shows wiring for a Braking Resistor Unit.

3G3RV-A2004 to 3G3RV-A2185 (200-V class Inverters of 0.4 to 18.5 kW)
3G3RV-4004 to 3G3RV-A4185 (400-V class Inverters of 0.4 to 18.5 kW)

A sequence is required to turn
OFF the power supply for the ther-
mal overload relay trip contacts of

the Braking Resistor Unit.

3-phase power
200 to 230 V 50/60 Hz
or 380 to 460 V

Short-circuit bar
ﬂ ©-

s—-——o/\o—-N\—

50/60 Hz

Braking Resistor overheating contacts
(Thermal overload relay trip contacts)

DC Reactor to ji
h 5"3

improve input

power factor
(Optional)
,ﬂ‘v‘ i

Braklng Resistor Unit "3

Tl M

THRX _oFf _ ON.
1..0—Q1LO-10 ¢

[
|
'
|
1
i
{
i
1
i
|
t
'
1
'
!
1
1
1
[

0.
Overload relay mp contact
of R?Laklng Resistor Unit

Ld @2 o B
MM R/L1 UmL © '\Lomr

© SiL2 VIT2 )
$ © T3 WIT3 & -
o Inverter

200-V class Inverters: Ground to
- 100 Q max., 400-V class Inverters:
~L 7 Ground to 10 Q max.)

3
3
3
E
THRX | | =t
1
LEBJ ' * 1. A transformer is not required for 200-V class
> —wa : * 2. Remove the short-circuit bar (normally connected) from + 1 and
@} ! + 2 when connecting a DC Reactor (Optional).
' * 3. Disable stall prevention during deceleration by setting L3-04 and
i (. e ,:’éun comacts using a Braking Resistor Unit. The motor may not stop within the

deceleration time if this setting is not changed.

Fig 10.2

€ Using a Braking Unit and Braking Resistor Unit

This example shows wiring for a Braking Unit and Braking Resistor Unit.
3G3RV-A2220, 3G3RV-A2300 (200-V class Inverters of 22 kW, 30 kW)

A sequence is required to turn
OFF the power supply for the
thermal overload relay trip con-
tacts of the Braking Resistor

DC Reactor to

Braking Unit 7;] Braking Resistor Unit™

improve input | (Optional) - gé . (Optional)
power factor e
(Optional) ‘ %f)rl_c%zj

| Braking Resistor overheating contacts

de” T
Leg00a |

*

rmoes
T
'

: |
unit. L (Thermal overload relay trip contacts)
Short-circuit bar ﬂ_o
O R ()
MCCB ler g a0 & 1
MC : !
I | L Motor
3-phase power R C -—-——-l © RILL UTL ®
20010230 V50160 Hz  § ——0_C F—0siL2 VIT2 & °
! WIT3 g

Overload relay trip contact
of Braking Resistor Unit

Fault contacts

Forward Run/Stop

1
|
1
!
I
!
|
!
I
I
t
I
!
I
I
1
-

l————(‘) © TIL3
- Inverter

TN

i

| |

. %

.,.J:«\)}j. Ground to 100 Q max.
L

* 1. Remove the short-circuit bar (hormally connected) from + 1 and + 2 when
connecting a DC Reactor (Optional).

* 2. Disable stall prevention during deceleration by setting L3-04 and using a
Braking Resistor Unit. The motor may not stop within the deceleration time
if this setting is not changed.

Forward run command (forward run when ON)

Reverse Run/Stop

T

0 C

Braking Unit _

1
t
i
]
i

81
:‘Ksz Reverse run command (reverse run when ON)

i
i
I
[
'
I

Fig 10.3
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A sequence is required to turn OFF the
power supply for the thermal overload relay

€ Using Braking Units in Parallel

trip contacts of the Braking Resistor Unit.

MCCB

- - q -
e S

This example shows wiring for using two Braking Unitsin parallel.

MC i
T e g Y 5 invere
to z .
200t0230V 60Hz S .. it () Sz
T e—() | ¢y TIL3
r Cooling fan
! et ey B
¢ | THRX oFr ON MC ! e
[ Lo—at H{BAH 1
| Overload relay trip contact |
{ | of Braking Resistor Unit THRX P '
i Pty gt ‘ !
' vwowﬁ) Oy 1
R S |
: ve i
| 0 O i
i
i |
s |
| i
b e e A — 2 ok
Fault contacts
" Forward run com-
Forward Run/StopG.m& RN g1 mand (forward run
J when ON)
Reverse Run/Stop !
ok ‘T) S2 Revedrse( run com-
i it 1 mand (reverse run
Brakln_ag(.gmt [ ! when ON)
i
)

-

lSS

Thermal switch

urL Q-

®
<. Ground to

MA

G—0 Fault contact ou
MB
MmC

Thermal
Thermal protector
protector
qi Brak- 1 2Brak-
ing ing
Resis- Resis-
P for Unit; BT tor Unit
So Sidl Bo 80
MASTER
1
SLAVE
45 :: Braking Unit 2 5
62 6
%
3 t4 3] 14

Thermal switch

100 Q max.

tput

* Disable stall prevention during deceleration by setting L3-04 to Resistor Unit. The motor may
not stop within the deceleration time if this setting is not changed.

Fig 10.4



Wiring Examples

€ Using a Braking Unit and Three Braking Resistor Units in Parallel

This example shows wiring for using three Braking Resistor Unitsin paralldl.

Thermal Thermal Thermal
protector protector protector

1 2 Braking 2 Braking 2 Braking
Resistor Resistor K Resistor
A sequence is required to turn OFF the '3 “ Unit 1 B} Unit { Unit

Pl
power supply for the thermal overload relay ‘E?JT"B*
trip contacts of the Braking Resistor Unit.

Braking Unit

MCCB o l_ &3 o ‘
N
e} ()....M..__.....l O RILL UL Motor
3-phase power e Inverter
380 to 480 V S mmammernrel} Clend ¥ Y] [ SIL2 VT2 g3 M
50/60 Hz : £ & T3 w3 ‘
400/200V Cooling fan 1
o F““ “ 'va'taaé'“m x
I settin
i |THRX oFF _ON 1 Db
! RO, 8 ; 480/460/440/
1 [ 1 415/400/380V L
{ |Overload relay trip comact o 1 ! 4 Ground to 10 Q max.
{ | of Braking Resistor Unit ] -
1 e
| L*O—f;ﬁ'(}—z— ,,,,,,,,,,,,, } .
: L2 |
|
| _Mc TRX I
| G O AT } |
| Leg | |
L TR L "
!
MA
b e - JO '-?j‘— 4 S G Fault contact output
- Fault contacts MB
- Forward run com-
Forward Run/Stop e Al g1 mand (forward run MC
{ | when ON)
Reverse Run/Stopv—“ L s» Reverse run com-
P mand (reverse run
Braklrlg*L_Jnlt : ! when ON) =
|External fault ﬁ = a i J)
5 TA77 83

* Disable stall prevention during deceleration by setting L3-04 to Resistor Unit. The motor may
not stop within the deceleration time if this setting is not changed.

Fig 10.5 10

10-9



€ Using an Analog Operator

This example shows wiring for using an Analog Operator. The Analog Operator model number is 3G3IV-
PJv OP950 or 3G3IV-PJvOP960.

This example shows wiring for the 3G3RV-A2075 (200-V class Inverters of 7.5 kW)

Short-circuit bar

™" Zero speed signal)

AM Multi-function ~
analog output __J

Multi-function open-
collector output 48 V,
50 mA max.

Open collector 2 (Default:
Speed agreement signal)

MTR CAL

Mulu function
analog output
(Default: Output
frequency)

Frequency meter J

M )
5l 1 T

E

Multi-function output
common P

(Standard) r@ ) @ @ @)
MCCB et @2 = B1 B2
] )
[ — 3 RIL1
~ N
3-phase power s “/__\ & siL2 Inverter
T e ¥ 75 TIL3
3G3IV-PJVOP-950,
C-96+0 Analog Operator
FWD RUN sToP REVRUN ! @Q
FE ; {—-—’ 1/L "wr s1 Forward run command ___Ground to 100 Q max.
! ' ' 2 £ t | (forward run when closed)
=t ';‘71@ — Reverse run command
1 T i | (reverse run when closed)
' 1
' RESET -~ ' (F
i 1
[ -y |(- 4}\ \ :
MASTER ! ! T
QIAUX 53} I I1 s5 | Multi-function contact inputs
1
°r 1 N
' t !
!
b
! {
. [
11 “ l' 1.8C Sequence common (0 V) 0
‘T + Shield terminal
15— r
:;I f" +V Speed setting power (15 V, 20 mA)
FREQSET 1 k[ } ] H’M Master speed (0 to 10 V, 20 k)
by
- ' [ A2 Master speed (4 to 20 mA, 250 Q)
H PP '
oy .
by
17 T AC
hi o bov
) b
SOURCE _ _.» J P
e ] M1 e
"} ) T |' : Yt ¢ Multi-function contact
' RUN A 101 ﬁMz output (Default: Running|
i @ < : ! signal)
FAULT 18;[ F’i ' MA oo
s I @ .I : G O
T : ] MB o - Fault contact output
]
| i MC . Open collector 1 (Default:
Lo
po
o
! i
! |
L
: i
i
Lo
e

g

Fig 10.6




Wiring Examples

€ Using Transistors for Input Signals and a 0-V Common in Sinking Mode
with an Internal Power Supply

Set CN5 (shunt connector) on the control card to NPN as shown below for a sequence that uses an NPN tran-
sistor for an input signal (0-V command and sinking mode) and an internal +24-V power supply.

@ — O —@ -0 -0

L : %7 01010 V (20 k) input
0

| @t @2 © B1 B2 |
MCCB | |
—~ . .
R o oM © R/LI U © Motor
3-phase power i \
phase power oM ®s/L2 V2 & 0
T 3 oM (%9 /L3 Inverter W13 ©
! O |
|
o . -7 Ground
? I'si [
r ¢ {3 |
Forward Run/Stop —( . < .
IR
Reverse Run/Stop——( . < |
=
fExternaI fault ( ! T 9 |
E 'L s4 - I
Fault reset 1< Do | . |
Multi-function ! 1 85 _ :@ I
contact inputs R
< Multi-step d i | [ |
Factory N '\\ . . .
N speed setting 1 i A S6 |
settings v + Q = .
Multi-step \ | | < |
speed setting 2 | & ST _ |
Jog frequency r | | .
\ selection l ! cN5 (NPN setting) | 24 V 8 mA |
: | T [
I i
i : H I |IP24 V(24 V) :
! |
Ll e i i
i | | ! |
. L .
S !
N | |
Shield i
i terminal |
! [
! !
| |
. Pl Master speed pulse train 1
Pulse train input _ CI> RP Oto32 khz (3kQ) I
Frequency setting | High level: 3.5 to 13.2 V input |
adjustment I .
2 kQ | [
| |
Frequency l_'.ﬂ Q +V Frequency setting power -
External setter 3 +15V 20 mA |
frequency T _, 0to+10V L 1
references 2 kQ | |- :l:)A1 Master speed reference I
2 L20mA P I 0 t010V (20kQ) I
1 A2 :
I Master speed reference |
P 1 AC 4 1020 mA (250Q) i
[
[

10-11
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€ Using Transistors for Input Signals and a 0-V Common in Sinking Mode
with an External Power Supply

Set CN5 (shunt connector) on the control card to EXT as shown below for a sequence that uses an NPN tran-
sistor for an input signal (0-V command and sinking mode) and an external +24-V power supply.

O —O- -0 -0-60-

;@1 ®2 0o B1 B2 :
veee i |

R o oM © R/L1 /Tt © Motor

3-phase power g 3 oM @ S/L2 V/12 0
T oM ,\%DT/B Inverter W3

| ®

o1

— |
Forward Run/Stop _[( ) |
— i}:% |
Reverse Run/Stop ——( :@ |
! |
[External fault < :@ |
- |
Fault reset ( | |
Multi-function :@ :
contact inputs = l
Multi-step 4 |
Factory . |
settings } speed setting 1 _ :@ i
Multi-step 4 |
speed setting 2 - .
Jog fr(_equency H l
\selection ! CN5 (EXT setting) +24 V 8 mA |
'@E_}_ 1P24 V(24 V) !
fo—o} |
H .
u_n_,‘_ |
|
|
Shield |
| terminal .
|
! i
Pulse train input ! d) Rp Master speed pulse train |
Frequency setting | 0 to 32kHz (3kQ) .
) k%djustment | High level: 3.5 to 13.2 V input |
! |
Frequenc .
sett?ar Y l_é :!) +y  Frequency setting power |
External 010410V | +15 V 20 mA |
0+ -
:ﬁgf:ﬁfg’s @ 2 kQ | - ?AI Master speed reference |
2 st20mA P b 01010V (20 kQ) i
i | A2 Master speed reference .
Pyi SAC 41020 mA (250Q) !
L) b {70to 10V (20 kQ) input |
' oV i
|— -
Note: i

When using an external +24-V power supply for

L
]

a sequence connection for a PNP tansistor

|
|
!
input signal, set the EXT as shown at the right. © CN5 (EXT settin +24 V 8 mA I
| External | (___ ing)

24V o IBER T (Pevey [
I—0 lo=o3, [

. H I
[ s !
S |

Fig 10.8



Wiring Examples

€ Using Contact and Open Collector Outputs

This example shows wiring for contact outputs and open collector outputs.

The following example isfor the 3G3RV-A2075 (200-V class Inverter for 7.5 kW).

O @ —@ = O —O—

| © ®2 © B B2 |
MCCB i !
o~ !
R o oM O /LI uT © Motor
3-phase power § 3 oM © s/L2 V12 © 0
T S oM @ L3 Inverter Wiz ©

= Ground

--= Ammeter scale adjustment resistor
N

A l é 20.kQ
> v ¢ 1: Multi-function analog output 2
! -10to +10 V2 mA
!

— @j’.' [Default: Ouput current, ]
O0to+10V

|

|

! 1-- Frequency meter scale adjustment resistor
D> M é i 20 kQ

|

Multi-function analog output 1

AC 4 “(m )t -l0to+l0V2mA
{7 | N [Default: output frequency, ]
. Oto+10V
|
E(G) ;-
A 1 Sequence

Surge
absorber

Error contact output l

250 VAC, 1 A max. !
30 VDC, 1 A max. !

250 VAC max.

30 VDC max.

250 VAC, 1 A max.
Flywheel

|
T Multi-function output
|
| 30 VDC, 1 A max.
|

(Default: RUN) diode
— M
| !
W ;! i
] | 48 VDC max.
E(G) I/I ! Flywheel
S e ! diode
P11 % :
s i 48 VDC max.
}, | 11 Open collector 1
- | 1 | (Default: zero speed) Fiywheel
Sl diode
. P2 L
— .
}ZQ I i Open collector 2 !
. PC E | (Default: Freq agree) . !
vl |_O

i
|
i
i
i
i
|
i
i
i
i
|
i
i
i
i
|
i
: MB -
i Fz—@—‘?
i MC
i
|
i
i
i
|
i
i
i
i
|
i
i
i
i
|
i
i

~-7 Multi-function
open collector output
48 VDC 50 mA max.

Sequence external power
supply

10
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Parameters

Factory settings are given in the following table. These settings are for a 200-V class Inverter of 0.4 kW
set to factory set control method (open loop vector contral).

Table 10.1 Parameters

Fac- | gop. Fac- | gop.
No. Name tory tin No. Name tory tin
Setting 9 Setting 9
A1-00 Language_selectlon for digital "1 b5-14 F_’I D f_eedback command loss detec- 10
operator display tion time
A1-01 |Parameter access level 2 b5-15 |PID sleep function operation level 0.0
A1-02 |Control method selection o'l b5-16 |PID sleep operation delay time 0.0
A1-03 |Initialize 0 b5-17 Acceleration/deceleration time for 00
PID reference
A1-04 [Password 0 b5-18 |PID set point selection 0
A1-05 [Password setting 0 b5-19 [PID set point 0.0
AAZ';%;O User setting parameters - b6-01 |Dwell frequency at start 0.0
b1-01 [Reference selection 1 b6-02 |Dwell time at start 0.0
b1-02 |Operation method selection 1 b6-03 |Dwell frequency at stop 0.0
b1-03 [Stopping method selection 0 b6-04 |Dwell time at stop 0.0
b1-04 |Prohibition of reverse operation 0 b8-01 |Energy-saving mode selection 0
b1-06 |Read sequence input twice 1 b8-02 |Energy-saving gain 0.7
Operation selection after switching S . 5
b1-07 to remote mode 0 b8-03 |Energy-saving filter time constant | 0.50
b1-08 Run com mand selection in pro- 0 b8-04 |Energy-saving coefficient *6
gramming modes
b2-01 Zero_ speed I_e'vel (DCinjection 05 b8-05 Power detection filter time con- 20
braking starting frequency) stant
b2-02 |DC injection braking current 50 b8-06 |Search operation voltage limiter 0
b2-03 [DC injection braking time at start 0.00 C1-01 |[Accderationtimel 10.0
b2-04 |DC injection braking time at stop 0.50 C1-02 |[Decederationtimel 10.0
b3-01 |Speed search sdection 2°2*3 C1-03 |Accéerationtime 2 10.0
b3-02 |Speed search operating current 120°2 C1-04 |Deceerationtime 2 10.0
b3-03 |Speed search deceleration time 20 C1-05 |Acceerationtime3 10.0
b3-05 |Speed search wait time 0.2 C1-06 |Decderationtime3 10.0
b4-01 |Timer function ON-delay time 0.0 C1-07 |Accderationtime4 10.0
b4-02 |Timer function OFF-delay time 0.0 C1-08 |Decderationtime4 10.0
b5-01 [PID control mode selection 0 C1-09 |Deceleration stop time 10.0
b5-02 [Proportiona gain (P) 1.00 C1-10 |Acce/decel time setting unit 1
b5-03 |Integral (1) time 10 crqn |Acce/deceltimeswitchingfre- | -
quency
L S-curve characteristic time at
b5-04 |Integra (1) limit 100.0 C2-01 acceleration start 0.20
b5-05 |Derivative (D) time 0.00 Ca-gp | Curve charactenisiic time at 0.20
acceleration end
b5-06 | PID limit 100.0 Ca-03 | Curve charactenistic time at 0.20
deceleration start
b5-07 |PID offset adjustment 0.0 Ca-04 |3 CUrVe charactensiic time at 0.00
deceleration end
b5-08 |PID primary delay time constant 0.00 C3-01 |Slip compensation gain 003
b5-09 F_’I D output characteristics selec 0 C3-02 S_llp compensation primary delay | 2000
tion time
b5-10 |[PID output gain 1.0 C3-03 |[Slip compensation limit 200
b5-11 |PID reverse output selection 0 C3-04 Slip compensaﬂon selection during 0
regeneration
b5-12 Selection of PI D_feedback com- 0 C3-05 Outpu_t voltage limit operation 0
mand |oss detection selection
b5-13 E!i lf;?:lbaCk command [oss detec- 0 C4-01 |Torque compensation gain 1.00




Table 10.1 Parameters (Continued)

Parameters

Fac-

Fac-

No. Name tory ﬁst' No. Name tory ?ﬁt'
Setting 9 Setting 9
_ Torque compensation primary o ] ) )
C4-02 delay time constant 200 d6-01 |Field weakening level 80
C4-03 |Starting torque value (forward) 0.0 d6-02 |Field frequency 0.0
C4-04 |Starting torque val ue (reverse) 0.0 E1-01 |Input voltage setting 2007
C4-05 |[Starting torque time constant 10 E1-03 [V/f pattern selection F
C5-01 |[ASR proportiond (P) gain 1 0.20 E1-04 |[Max. output frequency 60.0
200.0
C5-02 |ASRintegral (I) time 1 0.200 E1-05 [Max. voltage kg7
C5-03 |ASR proportiond (P) gain 2 0.02 E1-06 |Basefrequency 60.0"2
C5-04 |ASRintegral (1) time 2 0.050 E1-07 |Mid. output frequency 302
C5-05 |ASR limit 5.0 E1-08 [Mid. output frequency voltage 15.02"7
C6-01 |CT/VT selection 1 E1-09 |Min. output frequency 1572
C6-02 |Carrier frequency selection 66 E1-10 [Min. output frequency voltage 9.0°2%7
C6-03 |Carrier Frequency Upper Limit 15.0°6 E1-11 |Mid. output frequency 2 0.0°
C6-04 |Carrier Frequency Lower Limit 15.0"6 E1-12 |Mid. output frequency voltage 2 0.0°°
C6-05 gz:er Frequency Proportional 00 E1-13 |Basevoltage 0.0°10
d1-01 |Frequency reference 1 0.00 E2-01 [Motor rated current 1.90°6
d1-02 |Frequency reference 2 0.00 E2-02 |Motor rated dip 29076
d1-03 |Frequency reference 3 0.00 E2-03 [Motor no-load current 1.20°6
d1-04 |Frequency reference 4 0.00 E2-04 |Number of motor poles 4
d1-05 |Frequency reference5 0.00 E2-05 [Motor line-to-line resistance 0.842°6
d1-06 |Frequency reference 6 0.00 E2-06 [Motor leak inductance 18276
d1-07 |Frequency reference7 0.00 E2-07 [Motor iron saturation coefficient 1 | 0.50
d1-08 |Frequency reference 8 0.00 E2-08 [Motor iron saturation coefficient 2 | 0.75
d1-09 |Frequency reference 9 0.00 E2-10 g/lat(i)g: iron loss for torque compen- 144
d1-10 |Frequency reference 10 0.00 E2-11 |Motor rated output 0.4074
d1-11 |Freguency reference 11 0.00 E3-01 [Motor 2 control method selection 0
d1-12 |Frequency reference 12 0.00 E3-02 Motor 2 max. output frequency 60.0°2
(FMAX)
d1-13 |Frequency reference 13 0.00 E3-03 |Mator 2 max. voltage (VMAX) 200.0°2
d1-14 |Frequency reference 14 0.00 E3-04 '(V'th)or 2 max. voltagefrequency | ¢
d1-15 |Frequency reference 15 0.00 E3-05 '(\:l:(ét)o r2 mid. output frequency 1 3.0%2
Motor 2 mid. output frequency 7
d1-16 |Frequency reference 16 0.00 E3-06 voltage 1 (VC) 15.0
d1-17 |Jog frequency reference 6.00 E3-07 '(V'F:\’;‘I’,r\s min. output frequency | ) o2
L Motor 2 min. output frequency 7
d2-01 |Frequency reference upper limit 100.0 E3-08 voltage (VMIN) 9.0
d2-02 |Frequency reference lower limit 0.0 E4-01 |Motor 2 rated current 1.90 6
d2-03 |Master speed reference lower limit| 0.0 E4-02 |Motor 2 rated dip 29076
d3-01 |Jump frequency 1 0.0 E4-03 [Motor 2 no-load current 1.20°6
d3-02 | Jump frequency 2 00 E4-04 Motor 2 number of poles (number 4
of poles)
d3-03 |Jump frequency 3 0.0 E4-05 [Motor 2 line-to-line resistance 0.842°6
d3-04 |Jump frequency width 1.0 E4-06 [Motor 2 leak inductance 18276
Frequency reference hold function . 6
d4-01 sdection 0 E4-07 |Motor 2 rated capacity 0.40
d4-02 [+ - Speed limits 10 F1-01 |[PG congtant 600

10-15
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Table 10.1 Parameters (Continued)

Fac- | g Fac | gqp.
No. Name tory tin No. Name tory tin
Setting 9 Setting 9
Operation selection at PG open cir- . . . g
F1-02 cuit (PGO) 1 H1-04 |Terminal S6 function selection 4(3)
F1-03 %’Se)ra“on selectionat overspeed | H1-05 |Terminal S7 function selection | 6 (4)'8
F1-04 |Operation selection at deviation 3 H2-01 |[Terminal M1-M2 select 0
Terminal P1 function select (open
. collector)
F1-05 | PG rotation 0 H2-02 \reminal M-V function select !
(contact)
Terminal P2 function select (open
PG division rate (PG pul se moni- collector)
F1-06 tor) ! H2-03 Terminal M5-M6 function select 2
(contact)
Integral value during accel/decel : .
F1-07 enable/disable 0 H3-01 |Signal select terminal Al (voltage) 0
F1-08 |Overspeed detection level 115 H3-02 [Gain (termina A1) 100.0
F1-09 |Overspeed detection delay time 1.0 H3-03 |Bias (termina Al) 0.0
Excessive speed deviation detec- Multi-function anal og input termi-
F1-10 tion level 10 H3-08 nal A2 signal level selection 2
Excessive speed deviation detec- Multi-function anal og input termi-
Fi-11 tion delay time 05 H3-09 nal A2 function selection 0
F1-12 [Number of PG gear teeth 1 0 H3-10 [Gain (termina A2) 100.0
F1-13 |Number of PG gear teeth 2 0 H3-11 |Bias(termina A2) 0.0
F1-14 |PG open-circuit detection time 20 H3-12 [Analog input filter time constant 0.00
F4-01 [Channel 1 monitor selection 2 H3-13 [Terminal A1/A2 switching 0
F4-02 |Channel 1 gain 1.00 H4-01 |[Monitor selection (terminal FM) 2
F4-03 [Channel 2 monitor selection 3 H4-02 [Gain (termind FM) 1.00
F4-04 |Channel 2 gain 0.50 H4-03 |Bias (termina FM) 0.0
F4-05 |Channel 1 output monitor bias 0.0 H4-04 |Monitor selection (terminal AM) 3
F4-06 |Channel 2 output monitor bias 0.0 H4-05 [Gain (terminal AM) 0.50
Fa-g7 |AAnalogoutput signal fevel for 0 H4-06 |Bias (terminal AM) 0.0
channel 1
Analog output signal level for .
F4-08 channd 2 0 H4-07 Qg:log output 1 signal level selec- 0
F5-01 [Not used 0
F5-02 |Not used 1 H4-08 Qgr?'og output 2 signal level selec- |,
F5-03 [Not used 2 H5-01 [Slave address 1F
F5-04 |[Not used 4 H5-02 |Communication speed selection 3
F5-05 |[Not used 6 H5-03 [Communication parity selection 0
F5-06 |Not used 37 H5-04 Sto_ppl ng method after communi- 3
cation error
F5.07 |Not used OF H5-05 Comn_1un|ca1|on error detection 1
selection
F5-08 [Not used OF H5-06 [Send wait time 5
F5-09 [Not used 0 H5-07 |RTS control ON/OFF 1
F6-01 Eoer\]/lceNet fault operation sefec- 1 H6-01 |Pulsetraininput function selection 0
Communications external fault . .
F6-02 input detection method selection 0 H6-02 |Pulsetraininput scaling 1440
Communications external fault . ;
F6-03 input operation selection 1 H6-03 |Pulsetraininput gain 100.0
F6-04 |Not used 0 H6-04 |Pulsetraininput bias 0.0
F6-05 r[r):;)ilt?/r unit selection for current |, H6-05 |Pulse train input filter time 0.10
H1-01 |[Terminal S3 function selection 24 H6-06 [Pulse train monitor selection 2
H1-02 |[Terminal $4 function selection 14 H6-07 |Pulsetrain monitor scaling 1440
H1-03 |Terminal S5 function selection 3(0)"8




Table 10.1 Parameters (Continued)

Parameters

Fac-

Fac-

No. Name tory ﬁst' No. Name tory ?ﬁt'
Setting 9 Setting 9
L1-01 [Motor protection selection 1 L7-03 |Forward regenerative torque limit 200
L1-02 [Motor protection time constant 1.0 L7-04 |Reverseregenerative torque limit 200
L1-03 Alarm operati on selection during 3 L8-01 Prqtect selection for internal DB 0
motor overheating resistor
L1-04 i\i"o‘:or overheating operation selec-| L8-02 |Overheat pre-alarm level 95
L1-05 M otor temperature input filter time 0.20 L8-03 Operation selection after overheat 3
congtant pre-alarm
L2-01 |Momentary power |oss detection 0 L8-05 ,I[;Z;Ut Open-phase protection sefec- |
L2-02 M omentary power [0ss ridethru 0.1°6 L8-07 Outpu_t open-phase protection 0
time selection
L2-03 [Min. baseblock time 0.1 L8-09 |Ground protection selection 1
L2-04 [Voltage recovery time 0.3 L8-10 |[Cooling fan control selection 0
L2-05 |Undervoltage detection level 190"/ L8-11 |Cooling fan control delay time 60
L2-06 |KEB decelerationtime 0.0 L8-12 |Ambient temperature 45
. OL2 characteristics selection at
- *11 .
L2-07 |Momentary recovery time 0 L8-15 low speeds 1
L2.0g | /oMY reduction gain @ KES 13 L8-18 |Soft CLA selection 1
L3-01 Stall prevention selection during 1 N1-01 Huntlng-preventl on function selec- 1
accel tion
L3-02 |Stall prevention level during accel 120 N1-02 |Hunting-prevention gain 1.00
L3-03 [Stall prevention limit during accel 50 N2-01 Speed fee_dback detection control 1.00
(AFR) gain
Stall prevention selection during Speed feedback detection control
L3-04 decel ! N2-02 (AFR) time constant 0
L3-05 Stall_pre'ventl on selection during 1 N2-03 Speed f_eedback detection control 750
running (AFR) time congtant 2
L3-06 S_tall prevention level during run- 120 N3-01 ngh-sllp_braklng deceleration fre- 5
ning guency width
L4-01 |Speed agreement detection level 0.0 N3-02 [High-dip braking current limit 150
L4-02 |Speed agreement detection width 20 N3-03 [High-dip braking stop dwell time 1.0
L4-03 if’/e;ad agreement detectionlevel | 49 N3-04 |High-slip braking OL time 40
L4-04 (Sf/e;ad agreement detectionwidth |5 g 01-01 |Monitor selection 6
L4-05 Operfatl on when frequency refer- 0 01-02 [Monitor selection after powerup 1
enceislost
L4-06 Frequency reference for loss of fre- 80.0 01-03 Erequency un_lts of reference set- 0
quency reference ting and monitor
L5-01 [Number of auto restart attempts 0 01-05 [LCD brightness 3
L5-02 |Auto restart operation selection 0 02-01 IE;bCI)eCAL/REM OTE key enable/dis- 1
L6-01 |Torque detection selection 1 0 02-02 STO.P Key dur g controf circuit 1
terminal operation
L6-02 |Torque detection level 1 150 02-03 |Parameter initial value 0
L6-03 |Torque detection time 1 0.1 02-04 |kVA selection 06
L6-04 |Torgue detection selection 2 0 02-05 Frequency reer rence setting 0
method selection
L6-05 | Torque detection level 2 150 op-0p |OPeralion selectionwhendigital |
operator is disconnected
L6-06 |Torque detection time 2 0.1 02-07 |Cumulative operation time setting 0
L7-01 |Forward drive torque limit 200 02-08 :iisr:nulatlve operation time selec- 0
L7-02 |Reversedrive torque limit 200 02-09 |Factory use -

10-17
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Table 10.1 Parameters (Continued)

Fac- Set- Fac- Set-
No. Name tory ting No. Name tory ting
Setting Setting
02-10 |Fan operation time setting 0 T1-02 |[Motor output power 0.40
Fault trace/fault history initidiza- 7
02-12 tion 0 T1-03 |Motor rated voltage 200.0
03-01 |Copy function selection 0 T1-04 |Motor rated current 1.90°6
03-02 |Read permitted selection 0 T1-05 |[Motor base frequency 60.00
T1-00 |[Motor 1/2 selection 1 T1-06 |[Number of motor poles 4
T1-01 [Autotuning mode selection 0 T1-07 |[Motor base speed 1750

. Not initialized. (Japanese standard specifications: A1-01=1, A1-02 = 2)

. Thefactory setting will change if the control method is changed. The factory settings given above are for V/f with PG control.
. Factory setting depends on the control method (A1-02).

. For V/f with PG control: 1.0

. For Inverters with a capacity of 55 kW or more: 2.00

. Setting range and initial setting depend on Inverter capacity.

. Setting for 200-V class Inverters. For 400-V class Inverters, double the value.

. Factory setting in the parentheses is for 3-wire sequence.

. The contentsisignored if the setting is 0.0.

* 10.E1-13 will have the same value as E1-05 after autotuning.

* 11.If the set value is 0, acceleration will be to the speeds for the acceleration times (C1-01 to C1-08)

* 12.The setting range is 10% to 200% of the Inverter rated output. (The value given isfor a200-V class Inverter for 0.4 KW.)

*
© 0N U WNRE



I ndex

Symbols

+/- speed, 6-68

Numerics

2-wire sequence, 6-12
3-wire sequence, 6-13

A

AC reactor, 2-22

accel eration and deceleration times, 6-19
Advanced Programming Mode, 3-5, 3-9
Andog Opertor, 10-10

ASIC internd RAM fault (CPFQ7), 7-7
ASIC version fault (CPF10), 7-7

auto restart external outputs, 6-59
autotuning, 4-11

Autotuning Mode, 3-5, 3-12

B

Baseblock circuit error (CPF02), 7-7
Braking Resistor, 2-26

Braking Resistor Unit, 2-26, 10-7
Braking Unit, 2-26, 10-7

C

common specifications, 9-4
Communications on Standby (CALL), 7-10

Communications Option Card A/D converter error (CPF20),
7-7

Communications Option Card DPRAM error (CPF23), 7-7

Communications Option Card model code error (CPF22), 7-
7

Communications Option Card self diagnostic error (CPF21),
7-7

control circuit terminals for Asian models, 2-29
control circuit terminals for European models, 2-37
Control Fault (CF), 7-5

Control method selection error (OPEO6), 7-11
control methods, 4-10

Control Power Fault (UV2), 7-3

Cooling Fin Overheating (OH), 7-3, 7-8

Index-1

CPU internal A/D converter error (CPF04), 7-7
CPU internal A/D converter error (CPF05), 7-7
CPU-ASIC mutua diagnosis fault (CPFQ09), 7-7
crimp terminal, 2-14, 2-54

D

daily inspection, 8-2

DC reactor, 2-22

deceleration stop, 6-18

detecting motor overspeed, 6-146

detecting PG open circuit, 6-146

Digital Operator, 3-2

Digital Operator Communications Error 1 (CPF00), 7-6
Digital Operator Communications Error 2 (CPFO1), 7-6
Digital Operator Connection Fault (OPR), 7-6

Digital Operator display functions and levels, 5-3
Drive Mode, 3-5, 3-7

dwell function, 6-22

E

EEPROM error (CPFO3), 7-7

EEPROM write error (ERR), 7-12
electromagnetic switch (MC), 2-23
Excessive Speed Deviation (DEV), 7-5, 7-9

External error detected for Communications Card other than
SI-K2 (EFO), 7-9

external error function, 6-71

External fault (input termina 3) (EF3), 7-6
External fault (input termina 4) (EF4), 7-6
External fault (input termina 5) (EF5), 7-6
External fault (input terminal 6) (EF6), 7-6
External fault (input termina 7) (EF7), 7-6

Externa fault input from Communications Option Card
(EFO0), 7-6

F

FJOG/RJOG commands, 6-70

Forward/Reverse Run Commnads Input Together (EF), 7-8
frequency reference, 6-6

frequency reference adjustment, 6-27

Fuse Blown (PUF), 7-2
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G motor protection operation time, 6-49

motor rotation direction, 6-51
Ground Fault (GF), 7-2

ground wiring, 2-25

motor torque detection, 6-43

multi-function analog input, 6-40

Multi-function analog input selection error (OPEQ7), 7-11
Multi-function input selection error (OPEO3), 7-11

H multi-step speed operation, 6-10

grounding, 2-23

High-slip Braking OL (OL7), 7-5
hunting prevention function, 6-38 N

noisefilter, 2-24
| no-load operation, 4-16

Incorrect Inverter capacity setting (OPEOL), 7-11
inductive noise, 2-24 O
Inrush Prevention Circuit Fault (UV3), 7-3
installation site, 1-9

open-loop vector control, 4-10

Operation Errors, 7-11
Installed Braking Resistor Overheating (RH), 7-4 Option Card Communications Error (BUS), 7-10

Internal Braking Transistor Fault (RR), 7-4 Option Card connection error (CPF06), 7-7

Inverter input voltage, 6-130 Option Card selection error (OPEO5), 7-11
Inverter modes, 3-5 Option Communications Error (BUS), 7-6
Inverter Overheating Pre-alarm (OH2), 7-8 options and peripheral devices, 9-5
Inverter Overload (OL2), 7-4 Output Open-phase (LF), 7-3
Overcurrent (OC), 7-2

J Overspeed (05), 7-5
Overspeed (05), 7-9
Overtorque 1 (OL3), 7-9
Overtorque 2 (OL4), 7-9
I— Overtorque Detected 1 (OL3), 7-4

Overtorque Detected 2 (OL4), 7-4

jump frequency function, 6-29

loaded operation, 4-16

) parameter access levels, 4-17
magnetic contactor, 2-22

Main Circuit Overvoltage (OV), 7-2, 7-8
Main Circuit Undervoltage (UV), 7-8
Main Circuit Undervoltage (UV1), 7-3
Main Circuit Voltage Fault (PF), 7-3

parameter descriptions, 5-2

Parameter selection error (OPEOS), 7-11
Parameter setting error (OPEO11), 7-12
Parameter setting range error (OPE02), 7-11

parameters
maintenance and inspection, 8-1 acceleration/deceleration (C1), 5-19
molded-case circuit breaker (MCCB), 2-21 analog inputs (H3), 5-49
motor constant parameters, 6-127 analog monitor cards (F4), 5-41
Motor Overheating (OH3), 7-8 carrier frequency (C6), 5-25
Motor Overheating Alarm (OH3), 7-4 communications option cards (F6), 5-44

copy function (03), 5-73

Motor Overheating Fault (OH4), 7-4 S !
DC injection braking (b2), 5-12

Motor Overload (OL1), 7-4

Index-2
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dwell functions (b6), 5-17
energy saving (b8), 5-18
fault history (U3), 5-80
fault restart (L5), 5-62
fault trace (U2), 5-79
field weakening (d6), 5-31
hardware protection (L8), 5-65
high-slip braking (N3), 5-69
hunting prevention function (N1), 5-67
initialize mode (A1), 5-9
jump frequencies (d3), 5-29
monitor select (ol), 5-69
motor 2 setup (E4), 5-37
motor 2 V/f pattern (E3), 5-35
motor autotuning (T), 5-73
motor overload (L1), 5-56
motor setup (E2), 5-33
motor slip compensation (C3), 5-22
multi-function anal og outputs (H4), 5-52
multi-function digitd inputs (H1), 5-45
multi-function digita outputs (H2), 5-47
multi-function selections (02), 5-71
not used (F5), 5-43
operation mode selections (bl), 5-11
PG option setup (F1), 5-38
PID control (b5), 5-15
power loss ridethrough (L2), 5-57
preset reference (d1), 5-27
pulsetrain 1/O (H6), 5-54
reference detection (L4), 5-61
reference frequency hold (d4), 5-30
reference limits (d2), 5-29
RS-422A/485 communications (H5), 5-53
S-curve acceleration/decel eration (C2), 5-21
speed control (ASR) (C5), 5-24
speed feedback protection control functions (N2), 5-68
speed search (b3), 5-13
stall prevention (L3), 5-59
status monitor parameters (U1), 5-75
timer function (b4), 5-14
torque compensation (C4), 5-23
torque detection (L6), 5-63
torque limits (L 7), 5-65
user-set parameters (A2), 5-10
V/f pattern (E1), 5-31
parameters settable in quick programming mode, 5-4

password, 4-17

password setting, 6-141

periodic inspection, 8-2

periodic maintenance of parts, 8-2
PG (encoder) pulse, 2-55

Index-3

PG Disconnection Detected (PGO), 7-5
PG is disconnected (PGO), 7-9

PG pulse setting, 6-144

PG rotation direction, 6-144

PG Speed Control Card, 2-48, 6-144

PID control applications, 6-117

PID control selection error (OPE09), 7-11
PID Feedback Reference Lost (FBL), 7-5
PID Feedback Reference Lost (FbL), 7-10
power ON, 4-4

Q

Quick Programming Mode, 3-5, 3-8

R

radio noise, 2-25

rated current, 6-48

RS-422A/485 communications, 6-76

RS-422A/485 Communications Error (CE), 7-6, 7-10
run command, 6-12

S

S-curve characteristics, 6-22

setting number of gear teeth between PG and motor, 6-145
setting PG pulse monitor output dividing ratio, 6-146
dlip compensation function, 6-34

speed control with PG, 6-143

speed feedback detection function, 6-39

stall prevention, 6-23, 6-25, 6-43

standard connection diagrams, 2-20

standard Inverter specifications, 9-2

stopping methods, 6-14

straight solderless terminal, 2-30

straight solderless terminals, 2-38, 2-54

surge absorber, 2-22

switching monitors when the power supply isON, 6-136

T

teminal block configuration, 2-6
thermal relay, 2-24
tightening torque, 2-14, 2-29, 2-54
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timer function, 6-116
torque compensation, 6-36
torque limit function, 6-40
trial operation, 4-1
Troubleshooting, 7-1, 7-15

U

Undertorque 1 (UL3), 7-9
Undertorque 2 (UL4), 7-9
Undertorque Detected 1 (UL3), 7-5
Undertorque Detected 2 (UL4), 7-5

V

V/f control with PG, 4-10

V/f control without PG, 4-10

V/f data setting error (OPE10), 7-12
V/f pattern setting, 6-129, 6-130
Verify Mode, 3-11

W

watchdog timer fault (CPF08), 7-7
wire sizes, 2-14, 2-29, 2-37
wiring, 2-1
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