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Preface

This manual is designed to ensure correct and suitable
application of Varispeed G7-Series Inverters. Read
this manual before attempting to install, operate, main-
tain, or inspect an Inverter and keep it in a safe, conve-
nient location for future reference. Be sure you
understand all precautions and safety information
before attempting application.

General Precautions

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

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

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

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

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

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

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

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

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

1
‘?'A Indicates important information that should be memorized.

IMPORTANT
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Safety Precautions

B Confirmations upon Delivery

/i\ CAUTION

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

B Installation

/A\ CAUTION

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

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

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

B Wiring

/1\ WARNING

» Always turn OFF the input power supply before wiring terminals.
Otherwise, an electric shock or fire can occur.

» Wiring must be performed by an authorized person qualified in electrical work.
Otherwise, an electric shock or fire can occur.

» Be sure to ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class:
Ground to 10 Q or less)
Otherwise, an electric shock or fire can occur.

» Always check the operation of any emergency stop circuits after they are wired.
Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

» Never touch the output terminals directly with your hands or allow the output lines to come into con-
tact with the Inverter case. Never short the output circuits.
Otherwise, an electric shock or ground short can occur.

« If the power supply is turned ON during the FWD (or REV) Run Command is given, the motor will
start automatically.
Turn the power supply ON after verifying that the RUN signal is OFF.
Failure to observe this warning may result in injury.

* When the 3-wire sequence is set, do not make the wiring for the control circuit unless the multi-
function input terminal constant is set.
Failure to observe this warning may result in injury.

A\ CAUTION

» Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
Inverter.
Injury or fire can occur if the voltage is not correct.

» Do not perform voltage withstand tests on the Inverter.
Otherwise, semiconductor elements and other devices can be damaged.

» Connect braking resistors, Braking Resistor Units, and Braking Units as shown in the 1/0O wiring
examples.
Otherwise, a fire can occur and the Inverter, braking resistors, Braking Resistor Units, and Braking Units can be damaged.




/1\ CAUTION

+ Tighten all terminal screws to the specified tightening torque.
Otherwise, a fire may occur.

» Do not connect AC power to output terminals U, V, and W.
The interior parts of the Inverter will be damaged if voltage is applied to the output terminals.

» Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The Inverter can be damaged or interior parts burnt if these devices are connected.

» Do not connect magnetic contactors to the output circuits.

If a load is connected while the Inverter is operating, surge current will cause the overcurrent protection circuit inside the
Inverter to operate.

B Setting User Constants

/i\ CAUTION

» Disconnect the load (machine, device) from the motor before performing rotational autotuning.

The motor may turn, possibly resulting in injury or damage to equipment. Also, motor constants cannot be correctly set
with the motor attached to a load.

 Stay clear of the motor during rotational autotuning.
The motor repeats running and stopping until autotuning has been completed, possibly resulting in injury.

+ In stationary autotuning 1, when the motor is first operated in the drive mode after tuning, the
remaining motor constants E2-02 (Motor rated slip) and E2-03 (Motor no-load current) are set auto-
matically. To perform an operation immediately after stationary autotuning 1, use the following pro-
cedure under the recommended conditions.

(1) Check the values of E2-02 and E2-03 in verify mode or advanced programming mode.

(2) Run the motor once in drive mode under the following conditions.

* The Inverter and the motor are connected.

» The motor shaft is not locked with a mechanical brake or other stopping mechanism (or function).

* A motor-load ratio of 30% or less is maintained.

* A speed of 30% or more of the base frequency set at E1-06 (default = highest frequency) is maintained at
a constant speed for one second or more.

(3) After stopping the motor, check the values of E2-02 and E2-03 again in verify mode or advanced program-
ming mode. [f the values of E2-02 and E2-03 differ from the ones before the first operation was carried out,
the settings have been successfully completed. Next, check if the values are suitable or not.

If the values of E2-02 and E2-03 differed greatly from the reference data of the motor in the test report or the instruction

manual (TOE-S616-60.1), hunting, motor vibrations, insufficient motor torque, or an overcurrent may occur because the

motor is operated although the aforementioned conditions have not been fulfilled after stationary autotuning 1. For eleva-
tors, failure to observe this caution may result in the cage falling or injury. If so, perform stationary autotuning 1 again and

run the motor using the aforementioned procedure under the recommended conditions or perform stationary autotuning 2

or rotational autotuning.

Usually the standard setting for E2-02 is 1 Hz to 3 Hz, and that for E2-03 is 30% to 65% of the rated current for a general-

purpose motor. Generally, the larger the motor capacity is, the smaller the rated slip and the ratio of the no-load current to

the rated current become. Use the data given in Factory Settings that Change with the Inverter Capacity (02-04) of Chap-
ter 5 User Constants as a reference.

B Trial Operation

/A\ WARNING

» Check to be sure that the front cover is attached before turning ON the power supply.
An electric shock may occur.

* Do not come close to the machine when the fault reset function is used. If the alarmed is cleared,
the machine may start moving suddenly.
Also, design the machine so that human safety is ensured even when it is restarted.
Injury may occur.

» Provide a separate emergency stop switch; the Digital Operator STOP Key is valid only when its
function is set.

Injury may occur.




/1\ WARNING

» Reset alarms only after confirming that the RUN signal is OFF.

Injury may occur.

/i\ CAUTION

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

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

» Provide a separate holding brake if necessary.

Always construct the external sequence to confirm that the holding brake is activated in the event

of an emergency, a power failure, or an abnormality in the Inverter.

Failure to observe this caution can result in injury.

If using an Inverter with an elevator, take safety measures on the elevator to prevent the elevator

from dropping.

Failure to observe this caution can result in injury.

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

» Be careful when changing Inverter settings. The Inverter is factory set to suitable settings. For the
Inverters in the 400 V class of 55 kW or more, however, select the correct power supply voltage
jumper according to the input voltage.

Otherwise, the equipment may be damaged.

B Maintenance and Inspection

/\\ WARNING

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

» Always have the protective cover in place when power is being supplied to the Inverter. When
attaching the cover, always turn OFF power to the Inverter through the MCCB.
Doing so can result in electric shock.

» After turning OFF the main circuit power supply, wait until the CHARGE indicator light goes out
before performing maintenance or inspections.
The capacitor will remain charged and is dangerous.

* Maintenance, inspection, and replacement of parts must be performed only by authorized person-
nel.
Remove all metal objects, such as watches and rings, before starting work. Always use grounded tools.
Failure to heed these warning can result in electric shock.

» Provide a separate holding brake if necessary.
Always make any adjustments other than those involving the operation of the Inverter with the holding brake released.
Failure to observe this caution may result in injury.

« If using an Inverter with an elevator, take safety measures on the elevator to prevent the elevator
from dropping.

Failure to observe this caution can result in injury.




/i\ CAUTION

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

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

Doing so can result in personal injury.

B Other

/A\ WARNING

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

/i\ CAUTION

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




Warning Information and Position

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

Warning
information
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Warranty Information

B Free Warranty Period and Scope

Warranty Period
This product is warranted for twelve months after being delivered to Yaskawa’s customer or if
applicable eighteen months from the date of shipment from Yaskawa’s factory whichever comes
first.

Scope of Warranty
Inspections
Periodic inspections must be conducted by the customer. However, upon request, Yaskawa or
one of Yaskawa’s Service Centers can inspect the product for a fee. In this case, if after confer-
ring with the customer, a Yaskawa product is found to be defective due to Yaskawa workman-
ship or materials and the defect occurs during the warranty period, then this fee will be waived
and the problem remedied free of charge.

Repairs

If a Yaskawa product is found to be defective due to Yaskawa workmanship or materials and the
defect occurs during the warranty period, Yaskawa will provide a replacement, repair the defec-
tive product, and provide shipping to and from the site free of charge.

However, if the Yaskawa Authorized Service Center determines that the problem with a
Yaskawa product is not due to defects in Yaskawa’s workmanship or materials, then the cus-
tomer will be responsible for the cost of any necessary repairs. Some problems that are outside
the scope of this warranty are:

¢ Problems due to improper maintenance or handling, carelessness, or other reasons where the
customer is determined to be responsible.

¢ Problems due to additions or modifications made to a Yaskawa product without Yaskawa’s
understanding.

* Problems due to the use of a Yaskawa product under conditions that do not meet the recom-
mended specifications.

 Problems caused by natural disaster or fire.

 Or other problems not due to defects in Yaskawa workmanship or materials.
Warranty service is only applicable within Japan.
However, after-sales service is available for customers outside of Japan for a reasonable fee.
Contact your local Yaskawa representative for more information.

B Exceptions
Any inconvenience to the customer or damage to non-Yaskawa products due to Yaskawa's
defective products whether within or outside the warranty period are NOT covered by this war-
ranty.

B Restrictions

e The Varispeed G7 was not designed or manufactured for use in devices or systems that may
directly affect or threaten human lives or health.

¢ Customers who intend to use the product described in this manual for devices or systems
relating to transportation, health care, space aviation, atomic or electric power, or underwater
use must contact their Yaskawa representatives or the nearest Yaskawa sales office before-
hand.

¢ This product has been manufactured under strict quality-control guidelines. However, if this
product is to be installed in any location where failure of this product could involve or result
in a life-and-death situation or loss of human life or in a facility where failure may cause a
serious accident or physical injury, safety devices must be installed to minimize the likelihood
of any accident.
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Registered Trademarks

The following registered trademarks are used in this manual.

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

* InterBus is a registered trademark of Phoenix Contact Co.
» ControlNet is a registered trademark of ControlNet International, Ltd.

* LONWORKS is a registered trademark of the Echelon.
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Handling Inverters

This chapter describes the checks required upon receiving or installing an Inverter.
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arispeed G7 Introduction

@ Varispeed G7 Models

The Varispeed-G7 Series of Inverters included two Inverters in two voltage classes: 200 V and 400 V. Maximum
motor capacities vary from 0.4 to 300 kW (41 models).

Table 1.1 Varispeed G7 Models

. . Specifications
Maximum Varispeed G7 (Always specify through the protective structure when ordering.)
Voltage Motor -
Class Capacity Outpl}t ‘ Open Chassis Enclosed Wall-mounted
kW Capacity Basic Model Number (IEC IP00) [IEC IP20, NEMA 1 (Type 1)]
kVA CIMR-G7BOOOOO CIMR-G7BOOOOOO
0.4 1.2 CIMR-G7B20P4 20P410
0.75 2.3 CIMR-G7B20P7 20p710
1.5 3.0 CIMR-G7B21P5 21p510
2.2 4.6 CIMR-G7B22P2 Remove the top and bottom cov- 22p2100
3.7 6.9 CIMR-G7B23P7 ers from the Enclosed Wall- 23p710
5.5 10 CIMR-G7B25P5 mounted model. 25p5100
7.5 13 CIMR-G7B27P5 27pP510
11 19 CIMR-G7B2011 20110
200V Class 15 25 CIMR-G7B2015 201510
18.5 30 CIMR-G7B2018 201800 201810
22 37 CIMR-G7B2022 202200 202210
30 50 CIMR-G7B2030 203000 203010
37 61 CIMR-G7B2037 203700 203710
45 70 CIMR-G7B2045 204500 204510
55 85 CIMR-G7B2055 205500 205510
75 110 CIMR-G7B2075 207500 207510
90 140 CIMR-G7B2090 209000 -
110 160 CIMR-G7B2110 211000 -
0.4 1.4 CIMR-G7B40P4 40rP410
0.75 2.6 CIMR-G7B40P7 40r710
1.5 3.7 CIMR-G7B41P5 41P510
2.2 4.7 CIMR-G7B42P2 Remove the top and bottom cov- 42p2100
3.7 6.9 CIMR-G7B43P7 ers from the Enclosed Wall- 43p710
5.5 11 CIMR-G7B45P5 mount model. 45P510
7.5 16 CIMR-G7B47P5 47P510
11 21 CIMR-G7B4011 401110
15 26 CIMR-G7B4015 401510
18.5 32 CIMR-G7B4018 401800 401810
22 40 CIMR-G7B4022 402200 402210
400 V Class 30 50 CIMR-G7B4030 403000 403010
37 61 CIMR-G7B4037 403700 403710
45 74 CIMR-G7B4045 404500 404510
55 98 CIMR-G7B4055 405500 405510
75 130 CIMR-G7B4075 407500 407510
90 150 CIMR-G7B4090 409000 409010
110 180 CIMR-G7B4110 411000 411010
132 210 CIMR-G7B4132 413200 413210
160 250 CIMR-G7B4160 416000 416010
185 280 CIMR-G7B4185 418500 -
220 340 CIMR-G7B4220 422000 -
300 460 CIMR-G7B4300 430000 -




Confirmations upon Delivery .

Confirmations upon Delivery

& Checks

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

Table 1.2 Checks

ltem Method

Has the correct model of Inverter been
delivered?

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

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

i 9
Is the Inverter damaged in any way’ other damage resulting from shipping.

Are any screws or other components

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

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

€ Nameplate Information

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

B Example Nameplate

The following nameplate is an example for a standard domestic (Japan) Inverter: 3-phase, 200 VAC, 0.4 kW,
IEC IP20 and NEMA 1 (Type 1) standards

Inverter model —— (* MODEL : C | MR-G7B20P4 SPEG: 20P41A Y= Inverter
Input specifications = | |NPUT:AC3PH 200-240V 50/60Hz 3. 8A specifications
Output
specifications —— | QUTPUT:AC3PH 0-230V_0-400Hz 3.2A 1.2kVA
Lot number ———| O/N: MASS: 3. Okg <— Mass
Serial number —— [ S/N: PRG: 3030 — Version of software
L e
UL file number —— | UL FILE NO.: E131457
| P20 YASKAWA ELECTRIC CORPORATION wAvE IN JapaN

Fig 1.1 Nameplate




Hinverter Model Numbers
The model number of the Inverter on the nameplate indicates the specification, voltage class, and maximum

motor capacity of the Inverter in alphanumeric codes.

CIMR - G7 B 2 OP4

I
Inverter

Varispeed G7

No. Specification No. Max. Motor Capacity
B China domestic model 0P4 0.4 kW
oP7 0.75 kW
to to .
No. Voltage Class — 300 300 kw
2 AC input, 3-phase, 200 V "P" indicates the decimal point.
4 AC input, 3-phase, 400 V

Fig 1.2 Inverter Model Numbers

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

20P41 A

No. Voltage Class - L

2 AC input, 3-phase, 200 V Design revision order

4 AC input, 3-phase, 400 V

No. Max. Motor Capacity No. Protective Structure
0P4 0.4 kW 0 Open chassis (IEC IP00)
0P7 0.75 kW 1 Enclosed wall-mounted [IEC IP20,
to to NEMA 1 (Type 1)]

300 300 kW

"P" indicates the decimal point.

Fig 1.3 Inverter Specifications

Inverter is mounted in a control panel.

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

an |[EC IP20 or NEMA 1 (Type 1) protective structure.

Open Chassis Type (IEC IP00)
Protected so that parts of the human body cannot reach electrically charged parts from the front when the
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€ Component Names

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

Top protective cover

Mounting
hole
Inverter cover
+—_ Cooling
Front Mounting hole Front cover fan
cover
Digital I~ Diecast case i
o ; Digital ¢
perator Operator
Terminal I 1
cover —— Nameplate Terminal | [——Nameplate
cover I

Bottom protective cover

15 kW or Less 18.5 kW or More

Fig 1.4 Inverter Appearance

Charge indicator

AM [Pl P2 TPCTSC] j—
| SC 1A AR |AJ | +VIAC |-V | R M
(ST [SEIS31S4[SOTS6[S71S8]

~ ominate S g R T

RIZLL | [SI/L21 (T/131) | © ®1
- [R/LT [S/L2| [T/13]  [U/T1] V/Te] W/T3]
(SIS . . .
| Main circuit
terminals 1 _ |
AR WL ST, ~— Charge indicator | U} EJ

P HE—H—— _I—-_v__‘l

Ground terminal

18.5 kW or More

15 kW or Less

Fig 1.5 Terminal Arrangement
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Exterior and Mounting Dimensions

€ Open Chassis Inverters (IP00)

Exterior diagrams of the Open Chassis Inverters are shown below.
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400 V Class Inverters of 55 to 160 kW.
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Fig 1.6 Exterior Diagrams of Open Chassis Inverters



Exterior and Mounting Dimensions

€ Enclosed Wall-mounted Inverters [NEMA1 (Type 1)]

Exterior diagrams of the Enclosed Wall-mounted Inverters NEMAT1 (Type 1)] are shown below.
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200 V Class Inverters of 18.5 to 75 kW
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Fig 1.7 Exterior Diagrams of Enclosed Wall-mounted Inverters




Table 1.3 200 VAC and 400 VAC (0.4 kW to 300 kW) Inverter Dimensions (mm) and Masses (kg)

Max. Dimensions (mm Heat Genera-
Appli- (mm) tion (W)
Voltage | cable Open Chassis (IP00) Enclosed Wall-mounted [NEMA1 (Type 1)] Total | cooling
Class | Motor Mount- | Exter | Inter- geat Method
N en-
Output| w | H | D [W1|H1|[H2|D1|t1 |¥| W | H| D |WI|HO|HT|H2|H3|D1 | t1 [{x| o | nal | nal | o7
[kW] o tion
0.4 21 | 36 | 57
0.75 157 39 3 157 39 3 43 [ 42 ]85 N:;F
1.5 140 | 280 126 266 | 7 5 140 | 280 126 {280 [ 266 | 7 5 M5 | 58 | 47 | 105
22 83 | 53 [ 136
177 59 4 177 0 |59 4
3.7 122 | 64 | 186
5.5 6 6 187 | 87 [ 274
200 [ 300 [ 197 [ 186|285 | 8 |65.5 ——200|300|197| 186|300 |285| 8 65.5 S
7.5 7 7 263 | 112|375
11 350 357 [ 136 | 493
240 | 350 [ 207 | 216 | 335 78 | 2.3 | 11 [240 ——207|216|350] 335 —— 78 | 23| 11 | M6
200V 15 75 380 75 30 473 |1 174 | 647
(3-phase)[ 18.5 [250 [ 400 258 195385 100 21 | 254|535 258 195400 [385| 7 [ 135 24 599 [ 242 | 839
22 275 | 450 220 | 435 24 1279|615 220 | 450 | 435 165 | 100 27 679 [ 257 [ 936 | Fan
30 298 100 57 298 62 878 | 362 (1240
375 600 —— 250 | 575 — —— 380 | 809 —— 250 | 600 | 575 209 -— —
37 328 63 328 68 1080 434 |1514
12.5 3.2 125— 32 ——MI10
45 86 94 1291 510 (1801
450 | 725 | 348 | 325 | 700 130 ——— 453 |1027| 348 | 325 | 725 | 700 302 | 130 —
55 87 95 1474| 607 (2081
75 500 | 850 | 358 | 370 | 820 108 [ 504 (1243|358 [ 370 | 850 | 820 | 15 | 393 45 (114 2009 823 (2832
90 15 4.5 MI12|1660| 871 2531
575 | 885 [ 378 | 445 | 855 140 150 -
110 2389(1194(3583
0.4 10 | 39 | 49 -
157 39 35 157 39 35 Natu
0.75 21 [ 44 | 65| ral
15 |140|280 |126|266| 7 | | 5 | |140|280| | 126|280 266 7 | s | |ms[33]46]| 79
22 177 59 4.5 177 59 4.5 41 | 49 | 90
3.7 0 76 | 64 | 140
5.5 132 79 | 211
200 [ 300 [ 197 | 186 | 285 | 8 |65.5 7 1200|300|197|186|300 (285 8 65.5 7
7.5 198 | 106 | 304
11 246 | 116 | 362
240 | 350 [ 207 | 216 | 335 78 10 | 240|350 (207|216 | 350|335 78 10
15 311 | 135 | 446
18.5 23 23 M6 | 354 | 174 | 528
275 [ 450 | 258 | 220 | 435 100 26 | 279|535 258|220 (450|435 100 29
22 7.5 7.5 g5 516 | 210 | 726 E
S — an
400V 30 633 | 246 | 879
(3-phase) 635 39
37 | 325550283260 |535 105 37 1329 2831260 | 550 | 535 105 737 | 285 (1022
45 1715 | 165 | |40 | 929 | 340 1269
55 90 98 1239|488 (1727
450 | 725|348 | 325|700 | 12.5 3.2 +—45311027| 348 | 325 | 725|700 | 12.5| 302 32 —MI10
75 91 99 1554 596 (2150
130 130
90 109 127 1928] 762 12690
500 [ 850 [ 358 [ 370 | 820 | 15 —— 504 |1243| 358 | 370 [ 850 [ 820 | 15 | 393 —
110 127 137 2299|928 (3227
4.5 45— {M12
132 165 175 2612|1105|3717
5751916 378 | 445 | 855 | 46 | 140 1579 |1324| 378 | 445 [ 916 | 855 | 46 | 408 | 140 1
160 175 185 3614|1501|5115
185
220 See Table 1.4
300
*  Same for Open Chassis and Enclosed Wall-mounted Inverters.
Table 1.4 400 VAC (185 to 300 kW) Inverter Dimensions (mm) and Masses (kg)
Max. Dimensions (mm) Heat Generation (W)
Appli- Open Chassis (IP00) Enclosed Wall-mounted [NEMA (Type1)]

Voltage | cable Total | Cooling
Class | Motor Mount- | Exter- | Inter- | Heat | Method
Output| W | H | D |W1|w2|w3| H1 |H2| D1 |t Aﬁ‘::: W|H|D|W1|[wW2|W3|[H1|H2|D1|t1 "&‘;’::' voos | ™ nal G:[r:;f-
kW] o '

185 260 4436 | 1994 | 6430

710 | 1305 | 413 | 540 | 240 | 270 | 1270 | 15 | 125.5 | 4.5
400V 220 280 - Mi2 5329 2205 7534 Fan
(3-phase)
300 | 916 | 1475 | 413 | 730 | 365 | 365 | 1440 | 15 | 1255 [ 45| 415 6749 | 2941 | 9690




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

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

@ Installation Site

Install the Inverter under the following conditions and a pollution level of 2 or less (UL standard).

Table 1.5 Installation Site

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

Protection covers are attached to the top and bottom of the Inverter. Be sure to remove the protection covers
before installing a 200 or 400 V Class Inverter with an output of 15 kW or less in a panel. Refer to Page 1-17
on how to remove the protection covers.

Observe the following precautions when mounting the Inverter.

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

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

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

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

« Install the Inverter in a location without excessive oscillation.

* Install the Inverter in a location free from chlorides.

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

€ Controlling the Ambient Temperature

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

@ Protecting the Inverter from Foreign Matter

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

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

A

A mm min. B mm min. é

4 ) loe~—1

=
[ [
\ i
0ooua [ =
Ly, 1PN — 0 E4 |
2130 Fm min. 30 mm min—-’l_‘_— 120 mm min.
Air
Horizontal Space Vertical Space

200 V Class Inverters of 110 kW or 400 V Class Inverters of 160 to 220 kW*: A =120, B=120
400 V Class Inverters of 300 kW*: A =300, B =300
All other Inverters*: A =50, B=120

*If, however, there is a fan in the top of the control panel with sufficient exhaust capacity, the following
dimensions may be used: A =50, B = 120.

Fig 1.8 Inverter Installation Orientation and Space

Ny ', 1. The same space is required horizontally and vertically for both Open Chassis (IP00) and Enclosed Wall-
~ mounted [IP20, NEMA 1 (Type 1)] Inverters.
® 2. Always remove the protection covers before installing a 200 or 400 V Class Inverter with an output of
IMPORTANT 15 kW or less in a panel. Refer to Page 1-17 on how to remove the protection covers.

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 18.5 kW or more in a panel.
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Removing and Attaching the Terminal Cover .

Removing and Attaching the Terminal Cover

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

€ Removing the Terminal Cover

B Inverters of 15 kW or Less

Loosen the screws at the bottom of the terminal cover, press in on the sides of the terminal cover in the direc-
tion indicated by arrow 1, and then lift the terminal cover up to an angle of about 30 degrees in the direction
indicated by arrow 2.

Remove the terminal cover in the direction indicated by arrow 3.

Fig 1.9 Removing the Terminal Cover (Model CIMR-G7B23P7 Shown Above)

B Inverters of 18.5 kW or More

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

Fig 1.10 Removing the Terminal Cover (Model CIMR-G7B2018 Shown Above)

1-11
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€ Attaching the Terminal Cover

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

For Inverters with an output of 15 kW or less, insert the tab on the top of the terminal cover into the grove on
the Inverter and press in on the bottom of the terminal cover until it clicks into place.

1-12



Removing/Attaching the Digital Operator and Front Cover .

Removing/Attaching the Digital Operator and
Front Cover

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

@ Inverters of 15 kW or Less

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

The removal and attachment procedures are given below.

ERemoving the Digital Operator

Press the lever on the side of the Digital Operator in the direction of arrow 1 to unlock the Digital Operator
and lift the Digital Operator in the direction of arrow 2 to remove the Digital Operator as shown in the follow-
ing illustration.

Fig 1.11 Removing the Digital Operator (Model CIMR-G7B43P7 Shown Above)
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ERemoving the Front Cover

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

Fig 1.12 Removing the Front Cover (Model CIMR-G7B43P7 Shown Above)

EMounting the Front Cover

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

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

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

EMounting the Digital Operator
After attaching the front cover, mount the Digital Operator onto the Inverting using the following procedure.

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

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

1-14



Removing/Attaching the Digital Operator and Front Cover

Fig 1.13 Mounting the Digital Operator
g g gratp —

< '4 1. Do not remove or attach the Digital Operator or mount or remove the front cover using methods other than
~ those described above, otherwise the Inverter may break or malfunction due to imperfect contact.
® 2. Never attach the front cover to the Inverter with the Digital Operator attached to the front cover. Imperfect
IMPORTANT contact can result.

Always attach the front cover to the Inverter by itself first, and then attach the Digital Operator to the front
cover.
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@ Inverters of 18.5 kW or More

For Inverter with an output of 18.5 kW or more, remove the terminal cover and then use the following proce-
dures to remove the Digital Operator and front cover.

ERemoving the Digital Operator

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

ERemoving the Front Cover

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

Fig 1.14 Removing the Front Cover (Model CIMR-G7B2018 Shown Above)

W Attaching the Front Cover

After completing required work, such as mounting an optional board or setting the control circuit terminal
board, 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.

mAttaching the Digital Operator

Use the same procedure as for Inverters with an output of 15 kW or less.
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Removing and Attaching the Protection Cover .

Removing and Attaching the Protection Cover

Inverters of 15 kW or less have protection covers on the top and bottom as shown in Fig. /.4.Always
remove the protection covers before installing an Inverter of 15 kW or less in a panel. Use the following
procedure to remove and attach a protection cover.

€ Removing the Protection Cover

ETop Protection Cover

Insert the tip of the straightedge screwdriver in the slot. Then, lift the cover up in the direction shown by the
arrow to remove it.

Slot

'5 P

Fig 1.15 Removing the Top Protection Cover (Model CIMR-G7B43P7 Shown Above)

EBottom Protection Cover
. Remove the terminal cover as described on Page 1-11.
. Loosen the two screws, and remove the protection cover.

1
2
3. Return the screws to their original position and tighten (them).
4

/ Terminal Cover

. Reattach the terminal cover as described on Page 1-12.

Screws

Bottom Protection
Cover

Fig 1.16 Removing the Bottom Protection Cover (Model CIMR-G7B43P7 Shown Above)
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€ Attaching the Protection Cover

B Top Protection Cover

The protection cover has four hooks: two hooks on the bottom and two on the sides. Fit the bottom hooks into
the holes, bend the cover slightly, and press the cover down until the hooks on the side snap.

Holes for bottom hooks

Fig 1.17 Attaching the Top Protection Cover (Model CIMR-G7B43P7 Shown Above)

EBottom Protection Cover

To attach the bottom protection cover, reverse the procedure used to remove it.
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Wiring .

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

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

Connections to Peripheral Devices............cccceeveeeeeee. 2-2
Connection Diagram..............oooviiiiiiiiiiiciicccee e 2-3
Terminal Block Configuration............ccccoooviiiiinnnn. 2-5
Wiring Main Circuit Terminals ..., 2-6
Wiring Control Circuit Terminals ..............c.ccoovvvvinnns 2-22
Wiring ChecK ........oooiiiieieeeeee e, 2-30

Installing and Wiring Option Boards ............cccccceunnnn. 2-31
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Connections to Peripheral Devices

Examples of connections between the Inverter and typical peripheral devices are shown in Fig 2.1.
Power supply @
Molded-case
circuit breaker

or ground fault 5
interrupter

Magnetic con-
tactor (MC)

AC reactor for power *
factor improvement

Input noise filter D

I DC reactor for power
factor improvement
V p

Ground —
Output noise filter

—  Ground

Fig 2.1 Example Connections to Peripheral Devices



Connection Diagram .

Connection Diagram

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

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

Thermal relay
Thermal switch contact  trip contact

Braking Unit ) gV [l g
(optional) L@ @, b I
o i
T T
5 i
: [ ) Motor
2MCCB i i Braking Resistor Unit [ |
oMLy Fu i _ __i (optional) .
— AP S _ Fu
o oS 3 5 ! Fv
! ! Fw
1MCCB MG I !
R oM i 5 Inverter 5
3-phase power _Of_\ I ’ Q RIL1 umt @
20010240V § —0 oM—a} ©sLz  CIMR-G7B2018  VM2©
z e
T —3& oM I} © T3 W/T3 ©
e o @ i

Forward Run/Stop J\ S1
|

Reverse Run/Stop 182

0 o

O o
o | s
‘Thermal relay trip contact ©

for Braking Resistor Unit

Thermal switch contact

I

o e 2

(i THRX for Braking Unit ! i I 3

1 i) Z E Catir'y Y | 4
-T2 xternal fault 4

) 5o 3 o :

3

T

for motor cooling fan
y molorcool !
Fault reset — | S4

0 O i -

TAar;T_@ 1 5

Shieded twisted-pair

0 o £y Multi-step speed reference 1 . o 17%2‘ J_ wires ————— : _
(Main speed switching) ~— 1S5 — j}; : T AT Pulse monitor output
- JRX Multi-step speed | i Y 30 mA max.
S @@ L2.0) i | [reference2 5o L se . :@ ¥ [Puses  (wiring distance:
Fault contact Jog frequency i .= 7 30 m max.
) ) 0 O o :
MuI%l-fL{nctlop External | i
contact inputs baseblock command i :IE—;QF 1
[Fat?oryj Multi-step speed e T = = <: :) MP i Pulse train output
setiings . ! ! 0 to 32 kHz (2.2 kQ)
reference 3 o 5 S9 — :@ _()AC [Default: Output ]
Multi-step speed | F | frequency
reference 4 — - S10 :@ :
O O O o’ |
. | | ,~. t--- Ammeter adjustment
Acc/dec time 1 — - S11 AM: | X¥.20kQ
© o P = I> i2-7="7 Multi-function analog output 2
i | ! -10to 10V 2mA
Emergency stop (NO)O—o S12 _ Ty Nl [Defau\t Output current ]
T " | QY 0to+10V
i CN5 (NPN setting) | 424V 8mA i
- ! 1773 Ammeter adjustment
. 1 FM | ¥ 20 kQ !
| | | > el o3
S sC : ! | E Multi-function analog output 1
. | | AC - o).l -10to10V2mA
! [ %7 R U [ Default: Output frequency ]
| 0to+10V
+24V H
- ) E@G)]
Shield wire ()
. connection terminal .
Pulse train input Y ! Master speed — MA ! Error contact output
P SRP  puise trin 5o MAL ¢ @ ) 250VAC, 10 mA min.
Frequency setting 1 0 to 32 kHz (3 ke ) MB 1 A max. [Min. load ]
2k Q adjustment | High level: 3.5 to 13.2 V input O—OE? 30 VAC, 10 mA min. 5VDC, 10 mA
A : @S 1 A max.
s:gl:ency 1 S 4+V Frequency setting power |
3 | +15V, 20 mA |
0to 10V I : — ! P
External @ 2kQ Pl Al Master speed reference oﬂq Multi-function contact oputput
frequency 1 4t020mA P . 0to 10V (20 kQ) M2 250 VAC, 10 mA min. 1 Amax. (Min. load
references ‘5 A2 Master speed reference > 30 VAC, 10 mA min. 1 A max. 5VDC, 10 mA]
| 40 20 mA (250 Q) | [Default: Running }
01010V P | [0to 10V (20 kQ) input] | signal
0 \") A3 :\]/Iuhiifgrclctigg l?Erslog input P1 H
Pt i AC wFactory iening:. ) z | Open collector 1
- OV | Auiliary frequency = . [Default: Zero ]
-t | command | speed
-V (15V 20mA P2 |
—o ([____m_)_ _____ Open collector 2
| | - | };Q I [Detaun: Frequency ]
| : 1O/ 1 Teminaing | pcl agree signal
= 1 A | Lo i e | Multi-function
+ ! . open-collector outputs
T I P3
MEMOBUS I R- : i °[> ! | Open collector 3 | 48 VDC 50 mA max.
- | Factory setting:
communications S+ | | C3 [Inverter operation ]
RS-485/422 v ! ! ! ready
- P4
58 ! ! _ Open collector 4
. | T %’Q | Factory setting:
;5 IG L C4 minor fault
I
i

Fig 2.2 Connection Diagram (Model CIMR-G7B2018 Shown Above)




*? - 1. Control circuit terminals are arranged as shown below.
e
IMPORTANT |E(G)|FM|AC|AM|PI|P2|PC|SC| |MP|P3|C3|P4|C4|
|SC|A1|A2|A3|+V|AC|—V rlRP|R+|R—|S+|S—| ma | mB | mc
[s1[s2|s3]sa[s5]se][s7]ss] |39 |31o|s11|s12| 16 | [ m M2 |E@

2. The output current capacity of the +V and -V terminals are 20 mA. Do not short-circuit between the +V, -V,
and AC terminals. Doing so may result in a malfunction or a breakdown of the Inverter.

. Disable the stall prevention during deceleration (set constant L3-04 to 0) when using a Braking Resistor
Unit. If this user constant is not changed to disable stall prevention, the system may not stop during decel-
eration.

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

5. The wiring for a motor with a cooling fan is not required for self-cooling motors.

6. PG circuit wiring (i.e., wiring to the PG-B2 Board) is not required for control without a PG.

7. Sequence input signals S1 to S12 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 (+24V common and sourcing mode) or to provide a 24-V exter-
nal power supply, refer to Table 2.13.

8. 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.

9. DC reactors to improve the input power factor are built into 200 V Class Inverters for 18.5 to 110 kW and
400 V Class Inverters for 18.5 to 300 kW. A DC reactor is thus an option only for Inverters for 15 kW or
less.

10.Set constant L8-01 to 1 when using a breaking resistor (model ERF). When using a Braking Resistor Unit,
a shutoff sequence for the power supply must be made using a thermal relay trip.

11.The minimum permissible load of a multi-function contact output and an error contact output is 10 mA. Use
a multi-function open-collector output for a load less than 10 mA.

12.Do not ground nor connect the AC terminal on the control circuit to the unit. Doing so may result in a mal-
function or a breakdown of the Inverter.

13.If turning off the power only for the main circuit but leaving the power ON for the control circuit, use a sep-
arate power supply for the control circuit and a specially designed Inverter, which are sold as options.

w

N

14.7F indicates shield wire and 77 indicates twisted-pair shield wire.



Terminal Block Configuration .

Terminal Block Configuration

The terminal arrangement for 200 V Class Inverters are shown in Fig 2.3 and Fig 2.4.

I I i
\E(G)\ M \ AC | AM \ P1 [P2 [PC [SC] [MPPIIC3PAICA

[AP [AS [ +V]AC T -V [  RPR+RK+K] MAMBMC
[S1 \32\33\34\35\36\37\38\ SoRuR1ERIG (M1 Il M2 [EG

@@@@@ -

|
=

22229

RATSL2ZTLI [ © |1 [[@2][ Bl [[B2]UTINTZ
N LA PREWEES(RATERLT (Ra, HIORA L7
MANEB G 1o mim B E000n R LA 121 N1 e ICHARGETL

r\

—— Control circuit terminals

—— Main circuit terminals

Charge indicator 2

Fig 2.3

®

)

=

) )

[EEEEEEEE)

= ‘

65|65 |65 19
\Huggugggtwﬂ

Ground terminal

Terminal Arrangement (200 V Class Inverter for 0.4 kW Shown Above)

I = N NO)]
]

—— Control circuit terminals

Charge indicator

T TTT B S— T T ~T

al tighte
ME 2 3 2. 4N m.
ME:3. 6-5 IN-m  M§:8 2N-10, 2N-m,

ACAUTIDN Refer to manual for connections, ~ ng torque

+Use 75T Cu wires or equivalent.

| RI/LI1 HS/LBHT/LSH | @1 |
R/UJIS/L2)T/L8]  [U/T1\V/T3 W/ T3

Plellellel lele]e

D @QL@J@L@J B

e o ‘

— Main circuit terminals

0+ —

Ground terminal

Fig 2.4 Terminal Arrangement (200 V Class Inverter for 18.5 kW Shown Above)
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iring Main Circuit Terminals

€ Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from to Table 2.3. Refer to instruction manual
TOBPC72060000 for wire sizes for Braking Resistor Units and Braking Units.

Table 2.1 200 V Class Wire Sizes

Inverter Termi- | Tightening Possible ﬁiﬁ%@&
Model Terminal Symbol nal Torque Wire Sizes | v 'size Wire Type
CIMR-O Serews | (N\m) | mm2(AWG) | mm? (awG)
R/L1,S/L2, T/L3, ©, @1, ®2,B1, B2, 51055 5
G7B20P4 [éTl, V/T2, W/T3 M 120l 440 10) (14)
R/L1,S/L2, T/L3, ©, @1, ®2,B1, B2, 21055 5
G7B20P7 IéTl, V/T2, W/T3 M 120 LS 440 10) (14)
R/L1,S/L2, T/L3, ©, @1, ®2,B1, B2, 21055 5
G7B21P5 [éTl, VI/T2, W/T3 M4 12to 1.5 (14 t0 10) (14)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, 21055 3s
G7B22P2 | U/T1. V/T2. W/T3 M4 12t0 1.5 0 '
0 J J (14 to 10) (12)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, 21055 5s
G7B23P7 |U/T1,V/T2, W/T3 M4 12to 1.5 0> ’
o J J (14 to 10) (10)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, %1014 X
G7B25P5 | U/T1, V/T2, W/T3 M5 2.5 y
o (810 6) ®)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, 1 "
G7B27P5 |U/T1, V/T2, W/T3 M5 2.5
o > > 6) (6) Power cables,
e.g., 600 V
R/L1, S/L2, TIL3, ©, @1, D2, UTL | o | 401050 221030 22 vinyl power
V/T2, W/T3 ’ ’ (4t03) (4) cables
G7B2011 Sto 14 ]
B1, B2 M5 2.5 B16)
22 22
M6 4.0105.0
@ ° @) @)
R/L1, S/L2, T/L3, ©, @1, ®2, U/TI, M8 | 900100 22 to 38 30
V/T2, W/T3 (4102) (3)
G7B2015 8to 14 .
B1, B2 M5 2.5 Bt 6)
22 22
M6 4.0105.0
O ° @) @)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 | 900100 30 to 60 30
W/T3, R1/L11, S1/L21, T1/L31 (Btol) 3
G7B2018 81022 .
®3 M6 4.0t05.0 S 104)
22 10 38 22
Q M8 | 9.0to10.0 (4192) @
R/LI, S/L2, T/L3, ©, @1 U/TI, MS 9010 10.0 50 to 60 50
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (1 to 1/0) (1)
G7B2022 81022 .
@3 M6 4.0t05.0 S 104)
22 10 38 22
Q M8 | 9.0to10.0 4192) @




Wiring Main Circuit Terminals

Table 2.1 200 V Class Wire Sizes (Continued)

Inverter i | Tightening Possible Recom-
Termi ) . mended
Model Terminal Symbol nal Torque Wire Sizes | \vire size Wire Type
CIMR-O Serews | (N\m) | mm2(AWG) | mm? (awG)
R/L1, S/L2, T/L3, ©, @1 U/TI 60 to 100 60
) ’ > s ’ MI0 | 17.6t022.5
V/T2, W/T3, R1/L11, S1/L21, T1/L31 ¢ (2/0 to 4/0) (2/0)
551022
3 M8 | 88t010.8 .
G7B2030 © (10to 4)
30t 60 30
@ MI0 | 1760225 | S0 s
05t055 1.25
I'/ﬂ], A/£2 M4 1.3to 1.4 (ZOtO]O) (16)
R/L1,S/L2, T/L3, ©, @1 U/T1 80 to 125 80
’ ) > s ’ MI0 | 17.6t022.5
V/T2, W/T3, R1/L11, S1/L21, T1/L31 ¢ (3/0 to 250) (3/0)
5.5t022
@3 M8 | 88t010.8 -
G7B2037 (10to 4)
3810 60 38
Ml 17.6 to 22.
@ 0| 17610225 1 (520 (1)
051055 1.25
/ / . .
/e, 2/ 1, M4 1.3t0 1.4 (2010 10 o
R/LL S/L2, TIL3, ©, L UTL VT2, | \1i0 | 17610225 | 010100 | 50x2P
W/T3, R1/L11, S1/L21, T1/L31 (1/0 to 4/0) | (1/0 x 2P)
551060
@3 M8 | 8.8t010.8 -
G7B2045 (10 t0 2/0)
30 t0 60 50
@ MIO | 17610225 | SO 10)
05155 1.25
/ / . .
/Ly, 2/ 4, M4 13to1.4 (20 t0 10) (16)
80to 125 80 x 2P
O, ®1 MI2 1 31410392 1 2016250 | (310 x 2P)
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3 80 to 100 80 x 2P
’ ’ ’ ’ ’ ’ MI0 | 17.6t022.5
RI/L11, S1/L21, T1/L31 © (/010 4/0) | (3/0 x 2P) z;wegocoal\’}es’
G7B2055 | @3 M8 | 88t108 | 00 - vinyl power
(10 to 2/0) B
80 to 200 30
@ MI2 | 17610225 | D000 @)
05t055 1.25
15010 200 | 150 x 2P
R/LI, S/L2, T/L3, ©, @1 Mi12 | 31.4t039.2 (250 10 350) | (250 x 2P)
U/T1, V/T2, W/T3, R1/L11, S1/L21, 100 to 150 100 x 2P
T1/L31 MI2 | 31410392 1 40 10300) | (410 x 2P)
551060
G7B2075 M 8o 10. -
@3 8 | sswios | (OO
60 to 150 60 x 2P
© MI2 | 31410392 1 010300) | (20 % 2P)
05155 125
/2y, 2/, M4 1.3t014 2010 10) (16)
200 x 2P, or
20010325 | 50 x 4P
R/L1, S/L2, T/L3, ©, @1 Mi2 | 31.4t039.2 (350 t0 600) | (350 x 2P,
or 1/0 x 4P)
150 x 2P, or
U/T1, V/T2, W/T3, R1/L11, S1/L21, MI2 | 31410392 150 to 325 50 x 4P
G7B2000 | TI/L31 (300 to 600) | (300 x 2P,
or 1/0 x 4P)
551060
M 8o 10. y
®3 8] 880108 15620
150 150 x 2P
@ MI2 | 31410392 (300 (300 x 2P)
05155 125
T/ﬂl,A/ﬂz M4 13t01.4 (20 t0 10) (16)
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Table 2.1 200 V Class Wire Sizes (Continued)

Inverter Termi- | Tightening Possible Recom-
) ermi . . mended .
Model Terminal Symbol nal Torque Wire Sizes | v 'size Wire Type
CIMR-O Serews | (N\m) | mm2(AWG) | mm? (awG)
200 x 2P, or
20010325 | 50 x 4P
MI2 | 31410392
R/LIL, S/L2, T3, ©, @1 ° (350 t0 600) | (350 x 2P,
or 1/0 x 4P)
150 x 2P, or
,or | p bl
U/TL, V/T2, W/T3, RULLL SVL2L T | o |y | 15010325 | 50x 4P 22“;50 v
Gimotio |L31 (30010 600) | (300x2P, | i L
or 1/0 x 4P) cables
5.5t0 60
M8 | 88t010.8 )
®3 ° (10 to 2/0)
130 150 x 2P
MI2 | 31410392
S © (300) (300 x 2P)
051055 125
/8, /1 M4 1.3t0 1.4
R 0 (20 to 10) (16)

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




Wiring Main Circuit Terminals

Table 2.2 400 V Class Wire Sizes

Inverter | Tightening Possible Recom-
i Tom Wire Sizes mended i
Model Terminal Symbol s nal Torque Wire Size Wire Type
CIMR-O0 el (N'm) | mm? (AWG) | mm? (aWG)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, b5 5
0.
G7B40P4 IéTl, V/T2, W/T3 M4 12t01.5 (14 10 10) (4)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, b5 R
0.
G7B40P7 | U/T1, V/T2, W/T3 M4 12t01.5 (140 10) (4)
@)
R/L1,S/L2, T/L3, ©, @1, ®2,B1, B2, b5 5
0.
G7B41P5 IéTl, V/T2, W/T3 M4 1.2to 1.5 (1410 10) (14)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, 3.5
G7B42P2 U/Tl, V/TZ, W/T3 M4 12t01.5 2t05.5 (12)
) (14 to 10) 3
(14)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, b5 35
0. .
G7B43P7 ng, V/T2, W/T3 M4 12t01.5 (1410 10) 1)
2
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2,
G7B45P5 | U/T1, V/T2, W/T3 M4 | 121015 | D133 35 [
) (12 to 10) (10)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, - ;
D to
G7B47P5 gm V/T2, W/T3 M5 2.5 (10106) ®
R/L1,S/L2, T/L3, ©, @1, ®2,B1, B2, S ”s 8 to 14 8 . bl
G7B4011 | U/TL, V/T2, W/T3 ‘ (8 10 6) ®) owel cav’es.
e.g., 600 V
o M5 25 55t 14 55 Vil sower
(M6) | (4.0t05.0) | (10t06) (10) cabTe Sp
R/LI, S/L2, T/L3, ©, @1, @2, U/T1, M5 401050 8 to 14 8
V/T2, W/T3 ' ' (8 to 6) )
G7B4015 | B1, B2 M5 25 8 8
’ (3 (8)
M5 Sto 22 3
@ ey | 40130 (80 4) ®)
R/LI, S/L2, T/L3, ©, @1, @3, U/T1, M6 401050 14 to0 22 14
G7B401s | V/T2, W/T3, R1/L11, S1/L21, T1/L31 (6t0o4) (6)
@ M8 | 9.0t010.0 1(2 :2 ;? (1;')
R/L1, S/L2, T/L3, ©, @1, @3, U/TI, M6 401050 242 242
G7B4022 | V/T2, W/T3,R1/L11, S1/L21, T1/L31 22( )38 (22)
to
D M8 9.0 to 10.0 (4102) @
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, MS 9.01010.0 22 to 60 38
W/T3, R1/L11, S1/L21, T1/L31 (4 to 1/0) )
G7B4030 810 22 ]
@3 M6 4.0105.0 B4
o) M8 | 9.0t010.0 2(i :2 ;;5 (242)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, MS 9.010 10.0 30 to 60 38
W/T3, R1/L11, S1/L21, T1/L31 (2 to 1/0) 2)
G7B4037 310 22 )
@3 M6 4.0105.0 B0 4)
22 10 38 22
D M8 9.0 t0 10.0 4102) @




Table 2.2 400 V Class Wire Sizes (Continued)

Inverter | Tightening Possible Recom-
. Termi ) . mended
Model Terminal Symbol nal Torque Wire Sizes | \vire size Wire Type
CIMR-O Serews | (N\m) | mm? (AWG) | mm? (awG)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 9.010 10.0 50 to 60 50
W/T3, R1/L11, SI/L21, T1/L31 (1 to 1/0) (1
G7B4045 81022 -
@3 M6 4.01t05.0 (10 4)
22 to 38 22
D M8 9.0to 10.0 (4102) @
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 17610225 | 50t0100 50
W/T3, R1/L11, SI/L21, T1/L31 (1/0 to 4/0) (1/0)
5.5t022
@3 M8 | 88t010.8 -
G7B4055 (10 to 4)
3810 60 38
D MI10 | 17.6t022.5 2 10 2/0) @
v/ £ 1, 4200/ £ 5200, 2400/ £,400 M4 | 131014 | 031033 1.25
(20 to 10) 16)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 17610225 | 80t0100 100
W/T3, R1/L11, S1/L21, T1/L31 (3/0 to 4/0) (4/0)
8to022
@3 M8 8.8t0 10.8 -
G7B4075 5(08 to 4)
t0 100 50
D MI10 | 17.6t022.5 (1 to 4/0) )
0.5t05.5 1.25
/44, 4200/ £,200, 2400/ £ 400 3tol.
/1, ) 5 M4 1.3t0 1.4 (2010 10 o
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, MI0 | 17610225 | 30t 100 50 x 2P
W/T3, R1/L11, S1/L21, T1/L33 : | (1/0t04/0) | (1/0 x 2P)
310 60
78409 ®3 Ms | 88108 | 1OV ] Power cables,
60 to 150 60 e.g., 600 V
M1 17. 22. :
© 0| 17610225 1 10 t0300) (2/0) vinyl power
v/ 2, 2200/ 2,200, 2400/ 2,400 M4 | 13014 | 031053 1.25 cables
(20 to 10) (16)
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, MI0 | 17610225 | 60t 100 80 x 2P
W/T3, R1/L11, S1/L21, T1/L33 : | 0t04/0) | (3/0x2P)
810 60
@3 M8 | 8.8t010.8 .
G7B4110 (8 to 2/0)
100 to 150 100
D MI0 | 17.6t022.5 (4/0 10 300) (4/0)
v/ 21, 4200/ £,200, -2 400/ 2,400 M4 | 13014 | 091053 1.25
(20 to 10) (16)
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, M2 | 31410390 | 80t0200 80 x 2P
W/T3, R1/L11, S1/L21, T1/L31 : “ | 3/0t0400) | (3/0x 2P)
810 60
@3 M8 | 8.8t010.8 y
G7B4132 (8 to 2/0)
50 to 150 50 x 2P
© MI2 1 31410392 1 110 16300) | (110 x 2P)
v/ 1, 2200/ £,200, <400/ 2,400 M4 | 131014 | 031033 1.25
(20 to 10) (16)
R/L1, S/L2, T/L3, @, @1, U/T1, V/T2, M2 | 31410390 | 10010200 | 100 x2P
W/T3, R1/L11, S1/L21, T1/L31 (4/0 to 400) | (4/0 x 2P)
80 t0 60
@3 M8 | 8.8t010.8 -
G7B4160 (8 to 2/0)
50 to 150 50 x 2P
© MI2 1 31410392 1 110 300) | (1/0 x 2P)
v/ 41, 4200/ £,200, 2400/ £,400 M4 | 131014 | 031033 1.25
(20 to 10) (16)




Wiring Main Circuit Terminals

Table 2.2 400 V Class Wire Sizes (Continued)

Inverter termi- | Tightening Possible ﬁzﬁ‘zj’:&
Model Terminal Symbol nal Torque Wire Sizes | \\io'size Wire Type
CIMR-O Serews | (N\m) | mm? (AWG) | mm? (awG)
T00t0 325 | 150 x 2P
R/LL, S/L2, T/L3 MI6 | 7841098 | ol | 300 x 2py
U/T1, V/T2, W/T3 100 to 325 125 x 2P
’ ; MI6 | 7841098
RI/L11, SI/L21, T1/L33 0 (4/0 0 600) | (250 x 2P)
100 t0 325 | 200 x 2P
Ml 4t
armatgs |20 B0 O] T8 | @0600) | 400 x 2P)
100 to 325
@3 MI6 | 7841098 | ool ;
100 to 325 150
@ Mis | 7841098 | o0 ooy
1/ 4, 4200/ £,200, 400/ £,400 M4 | 131014 | 021033 1.25
(20 to 10) (16)
100 t0 325 | 200 x 2P
Ml 4t
R/L1, S/L2, T/L3 6 | 7841098 | 000 | (@00 2p)
U/T1, V/T2, W/T3 10010325 | 150 x 2P
’ ; MI6 | 7841098
RI/L11, SI/L21, TI/L33 0 (4/0 t0 600) | (350 x 2P)
100 t0 325 | 250 x 2P
G7B4220 O, ®1, MI6 | T8AWIB 0 10.600) | (500 x 2P)
100 to 325
®3 Mi6 784098 (4/0 to 600) - Power cables,
100 to 325 200 e.g., 600V
© MI6 1 7841098 | 4 010600) | (400) vinyl power
0.5t05.5 1.25 cables
2 2 4 4 3tol.
/2, 2200/ 2,200, 2400/ £,400 M4 13t01.4 2010 10) (16)
325 x 2P
100 to 325 | (600 x 2P),
R/L1, S/L2, T/L3 Mi6 | 7841008 | o0 | s e
(250 x 4P)
325 x 2P
U/T1, V/IT2, W/T3 100 t0 325 | (600 x 2P)
’ , MI6 | 7841098 ’
RI/L11, S1/L21, T1/L33 0 (4/0 to 600) | 125 x 4P
(250 x 4P)
100 t0 325 | 200 x 4P
G7B4300 Ml 4t
o, @1, 6 T8BAI L 010600) | (400 x 4P)
100 to 325
@3 MI6 | 7841098 | ool )
125 x 2P
100 t0 325 | (250 x 2P),
© MI6 | 7841098 1 4010 600) 325
(600)
051055 125
/4 200/ 25,200, 2400/ 2,400 . .
/iy, 2 2200, 2 2 M4 1.3t0 1.4 (20 to 10) (16)

* The wire thickness is set for copper wires at 75°C.
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Table 2.3 Closed-loop Connector Sizes (JIS C2805) (200 V Class and 400 V Class)

Wire Thickness (mm?) Terminal Screws Size
M3.5 1.25t0 3.5
0.5
M4 1.25t0 4
M3.5 1.25t0 3.5
0.75
M4 1.25t0 4
M3.5 1.25t03.5
1.25
M4 1.25t0 4
M3.5 2t03.5
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 8t0 6
M8 8to 8
M6 14to 6
14
M8 14 to 8
M6 22t0 6
22
M8 22t0 8
30/38 MS8 38to 8
M8 60 to 8
50/60
MI10 60to 10
80 80 to 10
M10
100 100 to 10
100 100 to 12
150 M12 150 to 12
200 200 to 12
MI2x2 325t0 12
325
MI16 325t0 16
< ¢ Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
?‘ voltage drop is calculated as follows:

MPORTANTHY 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 Terminal Functions

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

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

Purpose Terminal Symbol Model: CIMR-G7B0

P 4 200 V Class 400 V Class
R/L1, S/L2, T/L3 20P4 to 2110 40P4 to 4300

Main circuit power input
R1/L11, S1/L21, T1/L31 2018 to 2110 4018 to 4300
Inverter outputs U/T1, V/T2, W/T3 20P4 to 2110 40P4 to 4300
DC power input @1, © 20P4 to 2110 40P4 to 4300
géikmg Resistor Unit connec- | 5 g, 20P4 10 2015 40P4 t0 4015
DC reactor connection ®1, D2 20P4 to 2015 40P4 to 4015
Braking Unit connection ®3, © 2018 to 2110 4018 to 4300
Ground D 20P4 to 2110 40P4 to 4300

Note The (B 1 and © input terminals for the DC power do not conform to UL/cUL standards.
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€ Main Circuit Configurations
The main circuit configurations of the Inverter are shown in Fig 2.5.

Table 2.5 Inverter Main Circuit Configurations

1 Cooling fan is provided for

200 V Class 400 V Class
CIMR-G7B20P4 to 2015 CIMRG7B40P4 to 4015
B1B2

®1 T T |
®279 i
RL1 — 4@‘ um
SiL2 & L —0 V/T2
T3 &——| 4é WIT3
0 ¢ =

re |

! Inverters of 2.2 kW or more.

®s3 @3
2 1 |
@1 ; | @1
RIL1 1 ! RIL1
%tg $ o um s/L2
@ 1 é VT2
R1/L11 mT - i T3
Si/L21 g & WIT3 RIL11
; S1/L21
THST i TIA31
O ! €]
i
i
i
i
i i
®1 [ = i
i a |
i b !
i — i
RIL1 1 !
siL2 T ¢ um
T3 g ——% vim2
R1/L11 - L& w3
St/L21 ;
i T34 i
3 © = !
: vl 0 i
i I
i £200/12200 Cortral ‘
P Control Jontr i
supply rcuis i _4400//2400 gircuits [
I
i
I
i
I
i

Note Consult your Yaskawa representative before using 12-phase rectification.

* These terminals are wired before shipment. When using DC power for the main circuit power supply, remove the wires between R-r/¢; and S-.2//,, then,
for 200 V Class Inverters, input 200 VAC to 1//}- .a/(;, or, for 400 V Class Inverters, input either 200 VAC to 1//,- .4200/¢,200 or 400 VAC to 1/ /-
4400/ (,400.




Wiring

Main Circuit Terminals

€ Standard Connection Diagrams

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

ECIMR-G7B20P4 to 2015 and 40P4 to

both 200 V Class and

ECIMR-G7B2018, 2022, and 4018 to 4045

Braking Resistor
T Braking Resistor m Unit (optional)
DC reactor i O Braking Unit
(optional) - (optional)

CES

O®1®2B1 B2 |

RIL1 U1 ©

S/L2 VT2 ©-®
T/L3 W/T3

3-phase 200
VAC (400 VAC

OO,
3-phase 200
VAC (400 VAC)

~
~

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

Unit (optional)
@ -
3

The DC reactor is built in.

u

©
Q
Q

U ©
VIT2 ©-‘M'
WTe—

reactor.
1
Ny~ When connecting a separately-installed type Braking Unit (model CDBR), connect the B1 terminal of the
?‘ Inverter to the + terminal of the Braking Unit and connect the — terminal of the Inverter to the — terminal of the
® Braking Unit. The B2 terminal is not used in this case.
IMPORTANT
ECIMR-G7B2030 to 2110 ECIMR-G7B4055 to 4300
Braking Resistor Braking Resistor
Unit (optional) Unit (optional)
ll Braking Unit 7O Braking nit
: (optional)

L ©--©- (optional)
-
& @30 |

R/L1 ' R%1 ®s
Um
O S/L2 VT2 g-'w S/L2
=0 T/L3 WTo— O T/L3
|

3-phase
200 VAC

3-phase
400 VAC

Fig 2.5 Main Circuit Terminal Connections

©
@ — OO

©

!
U1

©
VIT2 @-m
W,Ta

< ', If a Braking Unit or a Braking Resistor Unit is connected to a wrong terminal, the Inverter, Braking Unit, or
p‘ Braking Resistor Unit can be damaged.
®
IMPORTANT
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€ Wiring the Main Circuits

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

EWiring Main Circuit Inputs

Observe the following precautions for wiring the main circuit power supply inputs.

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.

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

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

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

Inverter
Power
supply M/Q\C B AA
20P4 to 2030: 3-phase,
200 to 240 VAC, 50/60 Hz oM
2037 to 2110: 3-phase, —
200 to 230 VAC, 50/60 Hz O—N\ AW
40P4 to 4300: 3-phase, *
380 to 460 VAC, 50/60 Hz MC S MB
Fault output
o [ ey
OFF (NC)
MG
MC

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

Fig 2.6 MCCB Installation

Installing a Ground Fault Interrupter

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. At the Inverter pri-
mary side, use a ground fault interrupter for Inverters with a countermeasure against high frequency to detect
only the leakage current in the frequency range that is hazardous to humans and to ignore high-frequency leak-
age current. Use one or several ground fault interrupters with a total cumulative sensitivity amperage of at
least 30 mA per Inverter.

Using a ground fault interrupter without a countermeasure against high frequency may result in a malfunction
caused by high-frequency leakage current. If a ground fault interrupter without a countermeasure malfunc-
tions, replace it with a ground fault interrupter with a countermeasure against high frequency or reduce the
carrier frequency of the Inverter. Alternatively, use one or several ground fault interrupters with a total cumu-
lative sensitivity amperage of at least 200 mA per Inverter.
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Installing a Magnetic Contactor
If the power supply for the main circuit is to be shut off during a sequence, a magnetic contactor can be used.

When a magnetic contactor is installed on the primary side of the main circuit to forcibly stop the Inverter,
however, the regenerative braking does not work and the Inverter will coast to a stop.

» The Inverter can be started and stopped by opening and closing the magnetic contactor on the primary side.
Frequently opening and closing the magnetic contactor, however, may cause the Inverter to break down.
Start and stop the Inverter at most once every 30 minutes.

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

« If 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 is irrelevant to the phase sequence.

Installing an AC Reactor or DC Reactor

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

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

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

Installing a Surge Absorber

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

Installing a Noise Filter on Power Supply Side
Install a noise filter to eliminate noise transmitted between the power line and the Inverter.

* Correct Noise Filter Installation

O

Power
supply MCcB
——0 OM—INoise
@\/ & oM lfiter | Inverter :{@
5 oM — I
MCCB
5 OM Other
L 5 oM controllers
Use a special-purpose noise filter for Inverters.

Fig 2.7 Correct Power supply Noise Filter Installation
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 Incorrect Noise Filter Installation

Power
supply MCCB
O oM |
= 3
~ 5 oM— | Inverter ﬂ)
S oM
MCCB General-
& OM—ourpose — Other
L5 oM__|noise filter| _|controllers
Power
supply Mccs
—0 OM—General-
@/( 6 oM purpose || Inverter ﬂﬂ)
r noise filtel |
MCCB
S oM Other
S oM lcontrollers Do not use general-purpose noise filters. No general-
purpose noise filter can effectively suppress noise
generated from the Inverter.

Fig 2.8 Incorrect Power supply Noise Filter Installation

EWiring the Output Side of Main Circuit

Observe the following precautions when wiring the main output circuits.

Connecting the Inverter and Motor
Connect output terminals U, V, and W to motor lead wires U, V, and W, respectively.

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

Never Connect a Power Supply to Output Terminals

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

Never Short or Ground Output Terminals

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

Do Not Use a Phase Advancing Capacitor or Noise Filter

Never connect a phase advancing capacitor or LC/RC noise filter to an output circuit. The high-frequency
components of the Inverter output may result in overheating or damage to these part or may result in damage
to the Inverter or cause other parts to burn.

Do Not Use a Magnetic Contactor

Never connect a magnetic contactor between the Inverter and motor and turn it ON or OFF during operation.
If the magnetic contactor is turned ON while the Inverter is operating, a large inrush current will be created
and the overcurrent protection in the Inverter will operate.

When using a magnetic contactor to switch to a commercial power supply, stop the Inverter and motor before
operating the magnetic contactor. Use the speed search function if the magnetic contactor is operated during
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operation. If measures for momentary power interrupts are required, use a delayed release the magnetic con-
tactor.

Installing a Thermal Overload Relay

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

Installing a Noise Filter on Output Side

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

Power MCCB
supply g -
— | Inverter Noise
°0_© filter
OM
\ Radio noise
} e 2
- - Inductive
Signal line noise I
Inductive Noise: Electromagnetic induction generates noise on the signal line, causing the controller to malfunction.
Radio Noise: Electromagnetic waves from the Inverter and cables cause the broadcasting radio receiver to make
noise.

Fig 2.9 Installing a Noise Filter on the Output Side

Countermeasures Against Inductive Noise

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

Power MCCB Metal pipe
supply 5 oM

5 oM Inverter

|

¢ 30 cm min.
Signal line

Fig 2.10 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 a totally enclosed steel box.

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

5 Steel box .
owelr MCCB A S
supply P — | . fommnnn- -
— o |Noise T erter [ [Noise [T )
> © filter filter
" || ||

Fig 2.11 Countermeasures Against Radio Interference

Cable Length between Inverter and Motor

If the cable between the Inverter and the motor is long, the high-frequency leakage current will increase, caus-
ing the Inverter output current to increase as well. This may affect peripheral devices. To prevent this, adjust
the carrier frequency (set in C6-02) as shown in Table 2.6. (For details, refer to Chapter 5 User Constants.)

Table 2.6 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.
EGround Wiring

Observe the following precautions when wiring the ground line.

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

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

Always use a ground wire that complies with technical standards on electrical equipment and minimize the
length of the ground wire.

Leakage current flows through the Inverter. Therefore, if the distance between the ground electrode and the
ground terminal is too long, potential on the ground terminal of the Inverter will become unstable.

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

O X

OK NO L ™

Ve ®
=
IIH— ®

Fig 2.12 Ground Wiring
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mConnecting the Braking Resistor (ERF)

A Braking Resistor that mounts to the Inverter can be used with 200 V and 400 V Class Inverters with outputs
from 0.4 to 3.7 kW.

Connect the braking resistor as shown in Fig 2.13.

Table 2.7
L8-01 (Protect selection for internal DB resistor) 1 (Enables overheat protection)
L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)
(Select ither one of them.) 3 (Enables stall prevention function with braking resistor)

Inverter

Braking resistor

Fig 2.13 Connecting the Braking Resistor I

\
*? - The braking resistor connection terminals are B1 and B2. Do not connect to any other terminals. Connecting

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

EConnecting the Braking Resistor Unit (LKEB) and Braking Unit (CDBR)

Use the following settings when using a Braking Resistor Unit. Refer to Wiring Examples on page 10-20 for
connection methods for a Braking Resistor Unit.

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

3.7 kW.
Table 2.8
L8-01 (Protect selection for internal DB resistor) 0 (Disables overheat protection)
L3-04 (Stall prevention selection during deceleration) 0 (Disables stall prevention function)
(Select either one of them.) 3 (Enables stall prevention function with braking resistor)

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

The Braking Resistor Unit cannot be used and the deceleration time cannot be shortened by the Inverter if L3-
04 is set to 1 (i.e., if stall prevention is enabled for deceleration).
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iring Control Circuit Terminals

@ Wire Sizes and Closed-loop Connectors

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

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

Shield terminal
coui

O +V Speed setting power supply, +15 V 20 mA
2kQ
2kQ i i A1 Master speed reference 0to 10V (-10 to 10 V)
777777777777777 A A2 Master speed reference 4 to 20 mA
(0to 10V, -10t0 10V)
p
2kQ
2kQ

A3 Auxiliary reference 0to 10V (-10 to 10 V)

RP Pulse train input 32 kHz max.

A
-
) )

N\

PP PL P
v v g AC Analog common

V

-V Speed setting power supply -15V 20 mA

Fig 2.14
Terminal numbers and wire sizes are shown in Table 2.9.

Table 2.9 Terminal Numbers and Wire Sizes (Same for all Models)

. ) . . . Recom-
Termi- | Tightening | Possible Wire | -~
Terminals nal Torque SZiZGS Wire Size Wire Type
Screws Nem
(N°m) mm%(AWG) mm2(AWG)
FM, AC, AM, P1, P2,
PC, SC, Al, A2, A3, +V, ) 075
-V,S1,82,83,84,85,86, | M35 [08t010 |03102 -
S7, S8, MA, MB, MC, (20 to 14)
M1 M2 « Shielded, twisted-pair wire" !
Single wire™3: * Shielded, polyethylene-cov-
P3,C3,P4,C4, MP.RP, | . 0.14t02.5 0.75 ered, vinyl sheath cable
R+, R-, 89, $10, S11, OMX 1051006 | Stranded wire: | : (KPEV-S by Hitachi Electri-
S12, S+, S-, IG type 0.14t0 1.5 (18) cal Wire or equivalent)
(26 to 14)
)
E (G) M35 [08to10 |03102 1.25
(20 to 14) (12)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Refer to Table 2.3 Closed-loop Connector Sizes (JIS C2805) (200 V Class and 400 V Class) for suitable closed-loop crimp terminal sizes for the wires.
* 3. We recommend using straight solderless terminal on signal lines to simplify wiring and improve reliability.
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Wiring Control Circuit Terminals

W Straight Solderless Terminals for Signal Lines

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

Table 2.10 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model d1 d2 L Manufacturer
0.25 (24) AT10.25-8YE 0.8 2 12.5
0.5 (20) A10.5 - SWH 1.1 25 14
0.75 (18) AI0.75 - 8GY 1.3 2.8 14 Phoenix Contact
1.25 (16) Al 1.5 - 8BK 1.8 34 14
2 (14) Al 2.5-8BU 2.3 4.2 14

N

8 mm

S Y

Fig 2.15 Straight Solderless Terminal Sizes

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

1. Loosen the terminal screws with a thin-slot screwdriver.
2. Insert the wires from underneath the terminal block.

3. Tighten the terminal screws firmly.

Thin-slot screwdriver Blade of screwdriver

Control circuit
terminal block

J@|@|@/| O

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

Fig 2.16 Connecting Wires to Terminal Block
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& Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in 7able 2.11. Use the appropriate terminals for the

correct purposes.
Table 2.11 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 | Multi-function input 1*! Factory setting: External fault when ON.
S4 | Multi-function input 2! Factory setting: Fault reset when ON.
. o Factory setting: Multi-speed reference 1
*1
S5 | Multi-function input 3 effective when ON.
. L Factory setting: Multi-speed reference 2
*1
S6 | Multi-function input 4 effective when ON.
Factory setting: Jog frequency selected when
e S7 | Multi-function input 5'1 ON v & Jogled Y
quence : 24 VDC, 8 mA
input o Photocoupler isolation
ion Factory setting: External baseblock when p
senls |88 | Multi-function input 61 ON i g
. L Factory setting: Multi-speed reference 3
*1
S9 | Multi-function input 7 effective when ON.
. o Factory setting: Multi-speed reference 4
*]
S10 | Multi-function input 8 effective when ON.
S11 . o *1 Factory setting: Acceleration/deceleration
Multi-function input 9 time selected when ON.
. L. Factory setting: Emergency stop (NO con-
*1
S12 | Multi-function input 10 tact) when ON.
SC | Sequence input common -
+V | +15 V power output +15 V power supply for analog references 5V
P P P PPl & (Max. current: 20 mA)
-V |-15V power output -15 V power supply for analog references 15V
p P P PPLy & (Max. current: 20 mA)
- + +
Master speed frequency ref- |-10 to +10 V/-100 to 100% 10 t0 . 10V, 0to+10V
Al rence 0 to +10 V/100% (Input impedance:
¢ 20 kQ)
4 to 20 mA/100%, -10 to +10 V/-100 to :rf;’e_zg;;% ()Input imped-
Analog +1009 + o :
ot | A2 | Multi-function analog input | 007 010 #10 V/100% 110t +10V,0to +10 V
signals Factory setting: Added to terminal Al . .
(H3-00 = 0) (Input impedance:
20 kQ)
- + - +100° +
10 to +10 V/-100 to +100%, 0 to +10 V/ 10t0+10V,0t0+10V
. . . 100% .
A3 | Multi-function analog input . e (Input impedance:
Factory setting: Auxiliary speed frequency 20 kQ)
reference 1 (H3-05 = 2)
AC | Analog reference common ov -
E(G) Shield wire, optional ground ) )

line connection point




Wiring Control Circuit Terminals

Table 2.11 Control Circuit Terminals (Continued)

Type | No. Signal Name Function Signal Level
. . Factory setting: Zero-speed
P1 | Multi-function PHC output 1 Zero-speed level (b2-01) or below when ON.
Factory setting: Frequency agreement detec-
. . tion
P2 | Multi-function PHC output 2 Frequency within 2 Hz of set frequency
when ON.
Photo-
coupler | 1, Photocoupler output common ) 50 mA max. at 48 VDC*2
outputs for P1 and P2
P3 o .
Multi-function PHC output 3 Factory setting: Ready for operation when
C3 ON.
P4
Multi-function PHC output 4 | Factory setting: Minor fault.
C4
MA Fault output signal (NO con-
tact) Fault when CLOSED across MA and MC Dry contacts
MB Fault Output Signal (NC con- Fault when OPEN across MB and MC Contact Capacity:
tact) 10 mA min. 1 A max. at
Relay 250 VAC
ouputs | MC Relay contact output com- ) 10 mA min. 1 A max. at
mon 30 VDC
Minimum permissible
Ml . . . .
Multi-function contact output | Factory setting: Operating load: 5 VDC. 10 mA*4
M2 (NO contact) Operating when ON across M1 and M2.
M Multi-function analog moni- | Factory setting: Output frequency
ol tor 1 0 to 10 V/100% frequency
nalog _ + +509,
mont- Multi-function analog moni- | Factory setting: Current monitor 1010 +10 VDC £5%
torout- | AM , 2 mA max.
puts tor 2 5 V/Inverter's rated current
AC | Analog common -
. . . Factory setting: Frequency reference input
RP | Multi-function pulse input”> (H6-01 = 0) 0to 32 kHz (3 kQY)
Pulse
/O o
MP | Multi-function pulse monitor Factory_settlng. Output frequency 0 to 32 kHz (2.2 kQ)
(H6-06 =2)
R+ | MEMOBUS communica- Differential input, photo-
ti input . ler isolati
RS- R- 1ons tnpu For 2-wire RS-485, short R+ and S+ as well couprer isotalion
R- -.
485/ | St | MEMOBUS communica- asR-and $ Differential output, pho-
422 g. | tions output tocoupler isolation
IG | Communications shield wire - -

1. 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, and jog

frequency command for S8.

2. When driving a reactive load, such as a relay coil, always insert a flywheel diode as shown in Fig 2.17.

B W

. Pulse input specifications are given in the following table.
. Use the photocoupler outputs when the minimum permissible load is 5 VDC or less and 10 mA or less.

Low level voltage 0.0t00.8V
High level voltage 35t0132V
H duty 30% to 70%
Pulse frequency 0to 32 kHz
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- FIywh:eeI diode

) /56\ The rating of the flywheel diode
. | Coil . must be at least as high as the
External power: i
48 V max. 'I' 50 mA max. ...j—--f circuit voltage.

Fig 2.17 Flywheel Diode Connection

BShunt Connector CN5 and DIP Switch S1

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

<—— ol on | Terminating resistance

VA

[ v "1 Analog input switch

7
V)

w; - Factory settings

Note: Refer to Table 2.12 for S1
functions and to Table
2.13 for CN5 functions.

Fig 2.18 Shunt Connector CN5 and DIP Switch S1
The functions of DIP switch S1 are shown in the following table.

Table 2.12 DIP Switch S1

Name Function Setting
S1-1 RS-485 and RS-422 terminating resis- OFF: No terminating resistance
tance ON: Terminating resistance of 110 Q

OFF: 0to 10V, -10 to 10 V (internal resistance: 20 k()

S1-2 | Input method for analog input A2 ON: 4 t0 20 mA (internal resistance: 250 Q)

B 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.
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Wiring Control Circuit Terminals

Table 2.13 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply
CN5 CN5
720 ) i
CN5 (NPN set) Factory setting o CN5 (EXT set)
wl oXe)
¢ ?3.3.2& | T P24V (24 V) External +24 V| I&,_ L Py (24 V)
SC! scC!
— ¢ — =0t
Sink- > m .

P
P

| |
ing | L dunsl - | 111 -
Mode s1] “‘ﬂi( st !Aﬂl(
! 51 l—
' i
| ¢ B | ¢ -
S2; ”iﬂi( s2 | Uiﬂi(

P
>

i i
2
CN5 CN5
e [

CN5 (PNP set) CN5 (EXT set)

YO
ORYY

7,
(OR©)

External + 24 —
T P24V (24 V) IP24V (24 V)

SC ! sc
|
i

141

:

Sourc-
ing
Mode S1
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€ Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.79.

! !
! !
| Inverter |
i i
%I CIMR-G7B2018 "\-',-I\,
| |
| |
Forward Run/Stop 5o 1 S1 :@ |
| |
Reverse Run/Stop 9*_0_ )‘\SZ — ’:@ |
D ] i
External fault ';ET | s3 @ I
0 O ¢ fm} I
Fault reset = | s4 _ j@ [
Multi-step command 1 | |
(Main speed switching) | |
Multi-step speed | l
setting 2 J—
T ol s [THe] |
Jog frequency | l
! ! selection 5o ’ S7 . |
Multi-function External | |
contact input baseblock command — 1 S8 :I}&—;@r |
— MP .
Defaul - ° o S @‘_JJ Pulse train output
efaults Multi-step speed | |
soting 3 _ l'sg Ac 010 32 kHz (2.2 kQ)
0 O o} fom! el [De!aul(: Output ]
Multi-step speed | { | frequency
setting 4 — - $10 :
0 O e} i |
Acc/dec time 1 o l's14 :@ AM [N % Q(Tl(mgfteradjustment
0 o P O > i2-F-7"Multi-function analog output 2
N | t -10to10V2mA
Emergency S‘OP(NO)ﬁ I s12 . :@ l - +! [Detaum:ompmcurremJ
T | @”‘ 0to+10V
|CN5 (NPN setting) | *24V 8mA !
: (=== .
| I | > 4
»5SC Hpjf= | Multi-function analog output 1
; | | AC - - + -10to 10V 2 mA
I e 1 €7 AW @7" [ Default: Output cuvrem]
w | | 0to+10V
i E +24V E(G)l
Shield wire . a4
: connection terminal
L A | |
Pulse train input SORP  Master speed pulse train —0 0-MA3 4@ Y Error contact output
" | 0to 32 kHz (3 k) \ .
Frequency setting | ) i 250 VAC, 10 mA min. 1 A max. (Min. load
2KQ adjustment i ;‘]‘sﬂ'e"e"“ o132V 30 VDC, 10 mA min. 1 A max. [5 VDC, 10 mA]
zgg:ency 3 é +V Frequency setting power. |
5 01010V i +15V 20 mA i
External @) 2k | | <|>A1 Master speed reference 7oﬂc? Multi-function contact output
frequency T 41020mA P i 01010V (20 k) M2 } 250 VAC, 10 mA min. 1 A max. [Min, load }
references 0 A2 Master speed reference ? 30 DC, 10 mA min. 1 A max. 5VDC, 10 mA
| 41020 mA (250 Q) | [Delau\t: Running ]
0to 10V P i [0to '10 \ (go kQ) ianft] | signal
<|> A3 Multi-function anlog input |
pt L AC 0to 10V (20 kQ) ~ Open collector 1
.6—%0\/ Factlory setting: [Default: Zero]
S e speed
>V (}15! omy ‘ Open collector 2
! | = o in! Default:
| I'ph 1 &/ (Terminating) Frequency
o~ | a i : {_fes'sm"ce } agree signal Multi-function
? *le l ]> ! P3i o ) open-collector outputs
R- | | pen collector 3 [ 48 VDC, 50 mA
MEMOB_US . T | O ! | Factory setting;
communications S+ | C3: Inverter operation
RS-485/422 N } : roscly
LS } i
) |

! i Open collector 4
——————————— Z | F
Eﬂl ca. [ J
Q
l l
|

Fig 2.19 Control Circuit Terminal Connections
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Wiring Control Circuit Terminals

€ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits.
* Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2,
W/T3, ©, @1, @2, and @3) 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.

» Use shielded twisted-pair cables for control circuits to prevent operating faults. Process cable ends as
shown in Fig 2.20.

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

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

Shield sheath Armor

Do not connect here.

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

(G)

Insulate with tape

Fig 2.20 Processing the Ends of Shielded Twisted-pair Cables
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Wiring Check

& Checks

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

* Is all wiring correct?
» Have any wire clippings, screws, or other foreign material been left?
* Are all screws tight?

» Are any wire ends contacting other terminals?
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Installing and Wiring Option Boards .
Installing and Wiring Option Boards

€ Option Board Models and Specifications

Up to three option boards can be mounted in the Inverter. You can mount up one Board into each of the three

places on the control board (A, C, and D) shown in Fig 2.21.

Table 2.14 lists the type of option boards and their specifications.

Table 2.14 Option Board Specifications

Mounting Loca-

Board Model Specifications .
tion
PG-A2 Serial open-collector/complimentary inputs A
PG-B2 Phase A/B complimentary inputs A
PG Speed Control Boards
PG-D2 Single line-driver inputs A
PG-X2 Phase A/B line-driver inputs A
Input signal levels
0to 10 V DC (20 kQ), 1 channel
AU 4 620 mA (250 Q), 1 channel ¢
Input resolution: 14-bit
Input signal levels
Speed Reference Boards
p AL 14B 0to 10 VDC (20 kQ) c
4 to 20 mA (250 Q), 3 channels
Input resolution: 13-bit with sign bit
DI-08 8-bit digital speed reference setting
DI-16H2 16-bit digital speed reference setting
DeviceNet Communications SI-N1 DeviceNet communications support C
Board
Ifroﬁbus-DP Communica- SI-P1 Profibus-DP communications support C
tions Board
CC-Link Communications SI-C CC-Link communications support C
Board
SI-J
LONWOBKS. LONWORKS communications support C
Communications Board SI-W1
MEC.HATROLINK Commu- SI-T MECHATROLINK communications support C
nication Board
AO-08 8-bit analog outputs, 2 channels D
Analog Monitor Board
AO-12 12-bit analog outputs, 2 channels D
DO-08 Six photocoupler outputs and 2 relay outputs D
Digital Output Board
DO-02C 2 relay outputs D
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& Installation

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

The side of the front cover of the Inverter for 200/400 V Class 0.4 to 3.7 kW can be cut out as described in Fig
2.22 to make wiring of the option board easy. If the side of the front cover is cut out, the protective structure
will be open chassis (IEC IP00).

Refer to documentation provided with the option board for actual mounting instructions for option slots A, C,
and D.

B Preventing C and D Option Board Connectors from Rising

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

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

4CN
A option board connector
2CN
C option board connector
A option board mounting spacer
(Provided with A Option Board.)
I — C option board mounting spacer
| = NN .
C option board
Option Clip
(To prevent raising of
C and D option boards) D
al — D option board
3CN b X —
D option board connector PN | ™ D option board mounting spacer
A option board % A option board mounting spacer

Fig 2.21 Mounting Option Boards

Front Cover

Fig 2.22 Cutting the Front Cover

Cut out the slits on the front cover with nippers. Be careful to avoid injury.



Installing and Wiring Option Boards

@ PG Speed Control Board Terminals and Specifications

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

mPG-A2

The terminal specifications for the PG-A2 are given in the following table.

Table 2.15 PG-A2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
3 +12 V/open collector switching ter- Terminal for sw1tch1ng betweenl2 V Voltage. input
minal and open collector input. For open collector input,
4 short across 3 and 4.
TAl
H:+4to 12 V; L: +1 V max. (Maximum response fre-
5 , 2
Pulse input terminal quency: 30 kHz)
. I
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 -
EPG-B2

The terminal specifications for the PG-B2 are given in the following table.

Table 2.16 PG-B2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (+5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
H:+8t0 12V
3 ) ) L: +1 V max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TAl
4 Pulse input common
H:+8t0 12V
5 ) ) L: +1 V max.
B-phase pulse input terminal (Maximum response frequency: 30 kHz)
6 Pulse input common
1 Open collector output, 24 VDC, 30 mA max.
A-phase monitor output terminal
2 A-phase monitor output common
TA2
3 Open collector output, 24 VDC, 30 mA max.
B-phase monitor output terminal
4 B-phase monitor output common
TA3 (E) Shield connection terminal -
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mPG-D2

The terminal specifications for the PG-D2 are given in the following table.

Table 2.17 PG-D2 Terminal Specifications

Terminal No. Contents Specifications

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

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

Line driver output (RS-422 level output)

8 Pulse monitor output - terminal

TA2 (E) Shield connection terminal -

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

EPG-X2

The terminal specifications for the PG-X2 are given in the following table.

Table 2.18 PG-X2 Terminal Specifications

Terminal No. Contents Specifications
1 12 VDC (£5%), 200 mA max.*
2 Power supply for pulse generator 0 VDC (GND for power supply)
3 5 VDC (£5%), 200 mA max.*
4 A-phase + input terminal
5 A-phase - input terminal
TAl
6 B-phase + input terminal Line driver input (RS-422 level input)
7 B-phase - input terminal Maximum response frequency: 300 kHz
8 Z-phase + input terminal
9 Z-phase - input terminal
10 Common terminal 0 VDC (GND for power supply)
1 A-phase + output terminal
2 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 same time.
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Installing and Wiring Option Boards

€ Wiring

Wiring examples are provided in the following illustrations for the option boards.

® Wiring the PG-A2

Wiring examples are provided in the following illustrations for the PG-A2.

Three-phase, 200 Inverter

VAC (400 VAC
( M @

+12 V power supply 7

0 V power supply b
4CN - 4CN

12 V voltage input (A/B phase)
Pulse 0 V o

} Pulse monitor output [

Fig 2.23 Wiring a 12 V Voltage Input

Three-phase,
200 VAC (400 VAC) Inverter

M ©@rut um @—h
o—N\— si2 vz © M @
/_B-N\— TIL3 WIT3 @J

PG-A2

+12 V power supply {0

0V power supply

4CN

(Short circuit across !
terminals 3-4) '
)

Pulse input (+)
Pulse input (-) o

Ho 00 0 Q000

} 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 100 meters.

Fig 2.24 Wiring an Open-collector Input

1 _

PG power |C
supply

+12V
2 = .
o NY\H ov +12VT :L Pulse input

+12Vv

ﬂj‘ ) I &
Shortfor r - - MO =
Fp?n—col— ' +12v
lector ' ov 7
input 4 +12V <l7
. - - -lof |;| 10}
Pulse
. 2k ok monter
Pulse O
input 3K 8 -
6
O ov ©]

3.9k
ov

Fig 2.25 1/0 Circuit Configuration of the PG-A2
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m Wiring the PG-B2

Wiring examples are provided in the following illustrations for the PG-B2.

PG power
supply +12V

A-phase pulse
input

B-phase pulse
input

2-36

Three-phase 200

wn > w N -

[0 0 0 o o oJF

Inverter

PG-B2

TA1

4CN

TA3 (E)

TA2

o A W N =
HO 00 00 0 © 0 0 OH

S~ W N =

Power supply +12 V

PG

Power supply 0 V

-F -|-

A-phase pulse output (+)

A-phase pulse output (-)

B-phase pulse output (+)

B-phase pulse output (-)

A-phase pulse monitor output

} B-phase pulse monitor output

&

< -F -]-4

¢ 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 100 meters.

¢ The direction of rotation of the PG can be set in user constant F1-05. The factory preset if for forward
rotation, A-phase advancement.

150

150
150

+12V
ov
180
180
180
180

470

470

Fig 2.26 PG-B2 Wiring

o7

a4

[ad

A-phase
pulses

—

O O

-

B-phase
pulses

[ad

—

| Division rate circuit

[ay

| O

A-phase pulse
monitor output

B-phase pulse
monitor output

* 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 constant F1-06 (PG division rate).

S N B A-phase pulses
[ I R I
B-phase pulses

* The pulse monitor emitter is connected to common inside the PG-B2. The emitter common must be used
for external circuits.

Fig 2.27 1/0 Circuit Configuration of the PG-B2
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EWiring the PG-D2

Wiring examples are provided in the following illustrations for the PG-D2.

Three-phase 200 Inverter

VAC (400 VAC) o

Q—N\—@S/Lz vz @ 4 M ) PG
O—N\—@ ™ws w3 (Q Q —

m[ won

PG-D2

Power supply +12 V
Power SUBB|¥ oV

-F - -

Power supply +5 V

Pulse input + (A/B phase)

TA1 Pulse input - (A/B phase)

~ |- -|- 4

} Pulse monitor output

HO0 000 00O

* 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). 2
Using it for another purpose can cause malfunctions due to noise.

* The length of the pulse generator's wiring must not be more than 100 meters.

Fig 2.28 PG-D2 Wiring

EWiring the PG-X2

Wiring examples are provided in the following illustrations for the PG-X2.

Three-phase Inverter
200 VAC (400
VAC) [ M @R/L1 U/ a))
[1
o—M—Co) s/L2 vim2 @ ,’ ™M ) PG
O)TIL3  WITS
PG-X2
Power supply +12 V -
At ; 8 Power SUBSI¥ oV (]
4CN 4N Power supply +5 V .
- L 3 |O - O
A-phase pulse input (+)
4 |O - -
o A-phase pulse input (-) o
5 B-phase pulse input (+) o
s |O - I
B-phase pulse input (-) .
7 |O (W]
g |O ®
9 |O
10 O
s
me 4 |O }A—phase pulse monitor output
2 |0
3 |O } B-phase pulse monitor output
4 |O
5 |O )
@ E E } Z-phase pulse monitor output
W 6 |O
TA3 (E)
= @ 19

¢ 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 100 meters.

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

Fig 2.29 PG-X2 Wiring
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€ Wiring Terminal Blocks

Use no more than 100 meters of wiring for PG (encoder) signal lines, and keep them 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.

EWire Sizes (Same for All Models)

Terminal wire sizes are shown in Table 2.19.

Table 2.19 Wire Sizes

Terminal 2)

Terminal Wire Thickness (mm

Screws Wire Type

Pulse generator power supply
Pulse input terminal - + Shielded, polyethylene-covered, vinyl
Pulse monitor output terminal

Stranded wire: 0.5 to 1.25 | Shielded, twisted-pair wire

Single wire: 0.5 to 1.25 sheath cable

Shield connection terminal M3.5 0.5t02 equivalent)

(KPEV-S by Hitachi Electric Wire or

EStraight Solderless Terminals for Control Circuit Terminals

We recommend using straight solderless terminal on signal lines to simplify wiring and improve reliability.

Refer to Straight Solderless Terminal Sizes for specifications.

HClosed-loop Connector Sizes and Tightening Torque

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 2.20.

Table 2.20 Closed-loop Connectors and Tightening Torques

Terminal

Wire Thickness [mm?] Screws Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-3.5
0.75 1.25-35
M3.5 0.8
1.25 1.25-3.5
2 2-35

EWiring Method and Precautions

The wiring method is the same as the one used for straight solderless terminals. Refer to page 2-23. Observe
the following precautions when wiring.

2-38

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

Connect the shield when connecting to a PG. The shield must be connected to prevent operational errors
caused by noise. Also, do not use any lines that are more than 100 m long. Refer to Fig 2.20 for details on
connecting the shield.

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

When not using straight solderless terminals, strip the wires to a length of approximately 5.5 mm.




Installing and Wiring Option Boards

@ Selecting the Number of PG (Encoder) Pulses

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

mPG-A2/PG-B2
The maximum response frequency is 32,767 Hz.

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

Motor speed at maximum frequency output (min~")
60

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

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

Table 2.21.
Table 2.21 PG Pulse Selection Examples o
. o PG Rating PG Output Frequency for Maximum Fre-
] 1
Motor's Maximum Speed (min™") (plrev) quency Output (Hz) I
1800 600 18,000
1500 600 15,000
1200 900 18,000
900 1200 18,000

Note 1. The motor speed at maximum frequency output is expressed as the sync rotation speed.
2. The PG power supply is 12 V.

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

PG power supply
P oV 12V

Capacitor for momentary
power loss

b

+1jHe

i

I Signals

Fig 2.30 PG-B2 Connection Example
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BPG-D2/PG-X2

There are 5 V and 12 V PG power supplies.
Check the PG power supply specifications before connecting.

The maximum response frequency is 300 kHz.

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

Motor speed at maximum frequency output (min™")

x PG rating (p/rev
0 g (p/rev)

fpg (Hz) =

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

PG-X2
- PG power
supply
|
—L AC oV +12V
IP12 |10
2 Y
16 © Capacitor for
IP5 |30 |momentary
A |40 power loss
A(-) |50
B (+) |60
B() |70
Z(+) |80
Z(-) |90
IG 0
T

(o]
qi
i

I

Fig 2.31 PG-X2 Connection Example (for 12 V PG power supply)



Digital Operator and Modes

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

operating modes and switching between modes.



—
Digital Operator

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

& Digital Operator Display

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

Drive Mode Indicators (LED)

— FWD: Lit when there is a Forward Run Command input.

] REV: Lit when there is a Reverse Run Command input

SEQ: Lit when the Run Command from the control
circuit terminal is enabled.

REF:  Lit when the frequency reference from control
circuit terminals A1 and A2 is enabled.

ALARM: Lit when error activated.
Blinks when alarm activated.

Data Display

Displays monitor data, constant numbers, and settings.

PR A T ST

Mode Display (Displayed at upper left of data display.)
] DRIVE: Litin Drive Mode.

QUICK: Litin Quick Programming Mode.

ADV: Lit in Advanced Programming Mode.
VERIFY: Lit in Verify Mode.

A. TUNE: Lit in Autotuning Mode.

—— Keys

Execute operations such as setting user constants,
monitoring, jogging, and autotuning.

Fig 3.1 Digital Operator Component Names and Functions

@ Digital Operator Keys

The names and functions of the Digital Operator Keys are described in 7able 3.1.

Table 3.1 Key Functions

Key Name Function
LOCAL Switches between operation via the Digital Operator (LOCAL) and
REMOTE LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting user constant 02-01.
“./'.I.E.I\SU MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.

Enables jog operation when the Inverter is being operated from the

JOG JOG Key Digital Operator.




Digital Operator

Table 3.1 Key Functions (Continued)

Name Function
Selects the rotation direction of the motor when the Inverter is being
FWD/REV Key operated from the Digital Operator.
. Sets the number of digits for user constant settings.
Shift/RESET Key Also acts as the Reset Key when a fault has occurred.
Selects menu items, sets user constant numbers, and increments set
A Increment Key values.
Used to move to the next item or data.
Selects menu items, sets user constant numbers, and decrements set
V Decrement Key values.
Used to move to the previous item or data.
DATA Pressed to enter menu items, user constants, and set values.
ENTER DATA/ENTER Key Also used to switch from one display to another.
Constants cannot be changed when Undervoltage (UV) is detected.
L Starts the Inverter operation when the Inverter is being controlled by
RUN RUN Key the Digital Operator.
rY Stops Inverter operation. 3
STOP STOP Key This Key can be enabled or disabled when operating from the control
circuit terminal by setting user constant 02-02. L

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

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

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

FWD >
REV V RESET

° e
RUN STOP

Inverter output frequency

;

STOP f {STOR! 1
Frequency settingI - 3 : |
RUN (] O o ° O
STOP ¥ ° ¥ T 3

r:Lit O :Blinking @ : Not it

Fig 3.2 RUN and STOP Indicators




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

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

Table 3.2 Relation of Inverter to RUN and STOP Indicators

Priorit RUN STOP Inverter Conditions
y Indicator | Indicator Status

1 [ ) [ ) Stopped Power supply is shut down.

Emergency stop

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

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

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

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

Command is sent from the external terminal.

Switched from the Quick or Advanced Quick programming mode to the

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

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

4 ) Or Stopped Stopped

During deceleration to a stop

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

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

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

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

Inverter.

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




Modes .

[]
Modes

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

@ Inverter Modes

The Inverter's user constants and monitoring functions are organized in groups called modes that make it eas-
ier to read and set user constants.The Inverter is equipped with 5 modes.

The 5 modes and their primary functions are shown in the 7able 3.3.

Table 3.3 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 user constants to operate the

Quick programming mode Inverter (e.g., the operating environment of the Inverter and Digital Operator).

Advanced programming mode Use this mode to reference and set all user constants.

. Use this mode to read/set user constants that have been changed from their factory-
Verify mode

set values.
Use this mode when running a motor with unknown motor constants in the vector 3
Autotuning mode* control method. The motor constants are calculated and set automatically. -

This mode can also be used to measure only the motor line-to-line resistance.

* Always perform autotuning with the motor before operating using vector control. Autotuning mode will not be displayed during operation or when an error
has occurred. The default setting of the Inverter is for open-loop vector 1 control (A1-02 = 2).




€ Switching Modes

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

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

Display at Startup

-DRIVE- Rdy
Bkt 2
U1-[@l= 60. 00Hz

Mode Selection

Display Monitor Display Setting Display

VO
(3] ( \* ¥
4 = AT
—-DRIVE- -DRIVE- Rdy —DRIVE- Rdy —DRIVE- Rdy
IR EHARE R < > ERIES > EES
* 67 * (e [WEl-01= 60. 00Hz (< U1- [ll= 60. 00Hz |- U1-01= [§60. 00Hz
ESC ESC
MENU
v Data
—QUICK— —QUICK— —-QUICK—
fEl Z I FRR » B LR - > FEPGR S5
* 67 * e A1-02= 2 2k |« A1-02= *2k
MENU
: (]
BREFER > RFIRE > XFIREE > 3bd
* 67 * | 3 -00= 7 < A= 7 #7* |« A1-00= T
ESC ESC
MENU
VERIFY- Y VERIFY- The constant number will be displayed if a
RagiEs > FASE — constant has been changed. Press the
* G7 * g DATA/ENTER Key to enable the change.
ESC
)
v DaTa
—A. TUNE- —A. TUNE- —A. TUNE-
BE 3K > EEAFIER |- > TEsER B F 3]
* G7 * e TI-[fl= 0 xox [« T1-01= m *0%
ESC ESC

Fig 3.3 Mode Transitions

played on the LCD screen) and then press the DATA/ENTER Key from the drive mode display to bring up the
monitor display. Run Commands can't be received from any other display. (Monitor display in the drive mode
IMPORTANTE will appear when the power is turned ON.)

A
*? - When running the Inverter after using Digital Operator, press the MENU Key to select the drive mode (dis-
®



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 Shift/RESET Keys to change the frequency. The user constant will be
written and the monitor display will be returned to when the DATA/ENTER Key is pressed after changing the
setting.

EExample Operations

Key operations in drive mode are shown in the following figure.

Display at Startup

—DRIVE- Rdy
RS
U1-[ll= 60. 00Hz

Mode Selection Monitor Display Frequency Setting Display
Display

(2]
—1 ® o9 O
* o [
“DRIVE- DRI VE* REsET ~DRIVE- Rdy ENTER ~DRIVE- Rdy

TRt - ) < > SRS < > SRS 3
* 67 * DE-01= 60. 00Hz [ U1-[f]= 60. 00Hz U1-01=[g60. 00Hz
A Es¢ A I
ESC
(=)
y o
v g — The Frequency Setting
~auick- e - " DRIVE&ﬁ&&,ﬁg Ray Display will not be
CEL ke = < > ) i [
LT, " MH-02= 0.00H: Ul-[B= 0.00Hz g'nsaplg’g’fgf:’:;régs'”g an
~ '
,
v -DRIVE- Rdy > ‘ -DRIVE- Rdy
o L s < 131%?%?&“&%'%
EEIEFER -84= 0.00Hz i<t -Ed= 0.00Hz

* G7 * ESC
b b ot
— ﬂ“ VY
~VERIFY- A4 The fault name will be

EY
il
2.
@V

RS [ e oRIVE displayed if the DATA/ENTER
* G7 * MR IR BR < g HETHIPE ; ;
R P - Key is pressed while a constant
U2-01=- - < u2-01=- - is being displayed for which a

VEN Y ; ; ;
Esc fault code is being displayed.
v
-DRIVE- Rdy ENTER -DRIVE- Rdy

> 3 R > E B RE
U2 - [ =0v < U2-02=0v

A

—A. TUNE—

E

-DRIVE- Rdy

B N
. e . - SRR
[A-02=0v

— -é @5-
Qo 1

A

A

<
=
=
&
| &
<
R

RESET TDRIVE- ENTER TDRIVE-

— R < > DR BT > s

WEl-01=0C < u3-[dl=0c <t U3-01=0C

A ESC Y Esc
= )

-DRIVE- Rdy > —DRIVE- Rdy -DRIVE- Rdy
N HEIT R N d 23R BT d FEEIABE

us-[@=ov < U3 -[R =ov < U3 -02=0V

ESC

ESC

A b

®

Fig 3.4 Operations in Drive Mode
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Note When changing the display with the Increment and Decrement Keys, the next display after the one for the last parameter number will be the one for the
first parameter number and vise versa. For example, the next display after the one for U1-01 will be U1-40. This is indicated in the figures by the letters
A and B and the numbers 1 to 6.

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

€ Quick Programming Mode

In quick programming mode, the constants required for Inverter trial operation can be monitored and set.

Constants can be changed from the setting displays. Use the Increment, Decrement, and Shift/ RESET Keys to
change the frequency. The user constant will be written and the monitor display will be returned to when the
DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Constants for details on the constants displayed in quick programming mode.

EExample Operations

Key operations in quick programming mode are shown in the following figure.



Modes

Mode Selection Display Monitor Display Frequency Setting Display
MENU
-DRIVE-
AR
* G7 *
TE
B SEFER > IR < g TEPGR 2 ¥
* a7 * € S A1-02= 2 s2x [« A1-02= *25k
ESC
VN
N\ ~QuIcK- -QUICK-
T BEIESHE (€ > BT
EREFER b1-01= 1 =xix [« b1-01= *1k
ESC
SR %
_DATA
—-QUICK- ENTER —-QUICK-
¥ EITRSIEE < » 25 B BR i
v b1-02= 1 *1x |« b1-02= *1x
-VERIFY- £sc
RIRHER
e
MENU ¥ _°U|CIK' —OUICIK— 3
HTMEE [« SR i T
A TUNE- Y H4-05= 0.50 |« H4-05= [J.50 I
. A £so
* G7 * ZQUICK- ~QUICK~
BAHRIPIIREIEE  |<€ » AR
L1-01= 1 x*1x |€ L1-01= *Tk
ESC
Ay 1M
\ —-QUICK- —-QUICK-
BIEFG LR FIEE € > /Y
L3-04= 1 *ix [« L3-04= H *1

1%
®

Fig 3.5 Operations in Quick Programming Mode




€ Advanced Programming Mode

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

Constants can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET Keys to
change the frequency. The user constant will be written and the monitor display will be returned to when the
DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Constants for details on the constants.

EmExample Operations

Key operations in advanced programming mode are shown in the following figure.

Mode Selection Display Monitor Display Setting Display

® OJ O

| ¥ ( AN} 6

—ADV— —ADV- - ¥ . —ADV—
BREFER INEIRE > XFIEE » 3z

* G7 * g < —00: 7 A1-00= *7%

ESC

|
>
5]
5

Y

X
=

|

1l

» =~
*

~

*

/Y

ESC

N ESC
* ResET At
Y —ADV- ~ADV~ |  -ADV-

P

~VERIFY- IR E > EHERmE [ TPk Bz
. mg?ﬁ . M-02= 2 < A-[A= 2 #ox ‘ A-02= B o
TANE
; ~? P
—A. TUNE-
B SER X ( = .
* G7 * \ —ADV- *ADV* @ ~ADV-
PIDi= I > PI DI Ik HE > PIDFZL
l Bg-01= o < b5-[Hl= 0 *0x |« b5-01= [@ 0%
A ESC A ESC
A
e PID{zH) > Rk A 7| RigdEskib e
ﬂ [3-14= 1.0sec i« b5-[E= 1. Osec (oo b5-14= [}i. Osec
v HAE S
—QUICK—
HSiEFEER ( @
L ~P
SRR > IE4E RS EIRIR > IE4E R EEEERIR
[M-01= 200% |« L7-BHl= 200% |e L7-01= [FJ00%
Y ESC Y ESC
A\ 4
H5EARIR > e EA G ERIR P REEEEREERIR
[M1-04= 200% i< L7-[@= 200% [€ — L7-04= H300%

ESC

®© O ©

Fig 3.6 Operations in Advanced Programming Mode




Modes

mSetting User Constants

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

Table 3.4 Setting User Constants in Advanced Programming Mode

S,’\E? Digital Operator Display Description
-DRIVE- Rdy
1 MEES Power supply turned ON.
Ul-[ll= 60. 00Hz
-DRIVE-
2 xR MENU Key pressed to enter drive mode.
* G7 *
-QUICK-
3 5 IR FIER MENU Key pressed to enter quick programming mode.
* G7 *
—ADV-
4 BREFERR MENU Key pressed to enter advanced programming mode.
* G7 *
3
-Hov- —
5 IMRERE DATA/ENTER pressed to access monitor display.
[Xl-00= 7
-ADV-
6 PniE / R Increment or Decrement Key pressed to display C1-01 (Acceleration Time 1).
(Bi-01=10. Osec
-ADV-
7 AER N DATA/ENTEI} Key pressed to access setting display. The setting of C1-01
¢1-01=[J010. Osec (10.00) is displayed.
~ADV-
8 RO Shift/RESET Key pressed to move the flashing digit to the right.
C1-01=0[10. Osec
—ADV-
9 A i8] 1 Increment Key pressed to change set value to 20.00 s.
C1-01=00MO0. Osec
-ADV-
10 AR 1 DATA/ENTER Key pressed to enter the set data.
C1-01=00H0. Osec
~ADV- N, o )
1 B “ 5 N5EEE ” is displayed for 1.0 s after the data setting has been confirmed
SATEE with the DATA/ENTER Key.
~ADV-
12 0z B 8 1 The monitor display for C1-01 returns.
C1-[ll= 20.0sec

3-11



mExternal Fault Setting Procedure

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

Mode Selection Display Monitor Display Setting Display
\E O @y @-M 7y o
—ADV- *l\DV*I v —~ADV- —~ADV- v :
SRS > 2 PN > FSIIAEIRE AR R B HRIET
* 67 * le< GHl-o1= 24 < HI-[H = 24 o4+ [« H1-01= | +24%
ESC A ESC ESC 7'y
v \ ~ADV- ~ADV- \ —ADV-
R KA > TSR BRI B BIE(T
. MEE’;%K . El-02= 14 < HI-[B= 14 *14+ H1-01= PH *24x

m
@D
3

A A
~ADV~- reser ~ADV— —ADV-

— i sTeA > ETSIoRE S METHEmET
EESTEE Bi-o0s= 8 < Hi-[l= 8 8« H1-01= 24
* G7 * ESC

8

A [

= A
A, 2]

/\ \ i “ADV-
5o |

v A 4 BiE1TH B HIEIT
“ORIVES \ v H1-01= 24

RENIER

*
[
~
*
o
=
|
o

A
A, ™M

A4 ~ADV-
e \
nggﬁ . BN R
E@-o1= o

A\ 4

T A —5
LN N [ -
é H1-01= *24%

Fig 3.7 External Fault Function Setting Example
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@ Verify Mode

Verify mode is used to display any constants that have been changed from their default settings in a program-
ming mode or by autotuning. “ JGAZ 5 » will be displayed if no settings have been changed.

Of the environment mode settings, only A1-02 will be displayed if it has been changed. Other environment
modes settings will not be displayed even if they have been changed from their default settings.

Even in verify mode, the same procedures can be used to change settings as are used in the programming
modes. Use the Increment, Decrement, and Shift/RESET Keys to change the frequency. The user constant will
be written and the monitor display will be returned to when the DATA/ENTER Key is pressed after changing
the setting.

EExample Operations

An example of key operations is given below for when the following settings have been changed from their
default settings: b1-01 (Reference Selection), C1-01 (Acceleration Time 1), E1-01 (Input Voltage Setting), and
E2-01 (Motor Rated Current).

Mode Selection Display Monitor Display Setting Display

_DATA
ENTER

~ADV-
BREFER
* G7 *

l
'
ENTER -DATA_
-VERIFY- -VERIFY- ENTER —-VERIFY-

IHERX MEIRSIEIF iBEs
* 67 * 1-01= 1 *1x
_~ b1-0 56 b1-01= *1%
N1
- -VERIFY- ENTER -VERIFY-

A TUNE- hnik A e s A E] 1
BEIJER C1-01= 200.0sec Cc1-01=[]200.0sec

* G7 * l T
~VERIFY- ENTER -VERIFY-
L WMABE MARE

A 4
A A
A4

A
Y

g

A A

m
@
ﬁ -

A 4

A A

y

ORIVE- E1-01= 220VAC — E1-01= H20VAC
NI
* 67 * \ -VERIFY- -VERIFY-
AL BT > FRAATE B

A A

E2-01=  2.00A
Y ESC
®

E2-01=00H.00A

R RFER
* G7

*
_ =

Fig 3.8 Operations in Verify Mode
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€ Autotuning Mode

Autotuning automatically tunes and sets the required motor constants when operating in the vector control
methods. Always perform autotuning before starting operation.

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 Yaskawa
representatives to set motor constants by calculation.

The Inverter's autotuning function automatically determines the motor constants, while a servo system's auto-
tuning function determines the size of a load, so these autotuning functions are fundamentally different. The
default setting of the Inverter is for open-loop vector 1 control.

EmExample 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.

Constants can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET Keys to
change the frequency. The user constant will be written and the monitor display will be returned to when the
DATA/ENTER Key is pressed after changing the setting.

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



Mode Selection Display

_DATA
ENTER

—VERIFY-
IR
* G7 *

Y

-A. TUNE-
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\ 4

m
%
8
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[
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STOP
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autotuning starts.

R
P-
®

IMPORTANT

Fig 3.9 Operation in Autotuning Mode

The setting displays in for autotuning depend on the control method (V/f, V/f with PG, or open-loop vector). If
a fault occurs during autotuning, refer to Chapter 7 Troubleshooting.
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Trial Operation

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

of trial operation.

Overview of Trial Operation Procedure........................ 4-2
Trial Operation Procedures..............cccoovevvvivieivvenennnnnnn. 4-3

Adjustment Suggestions .........cccceeeiiieiiiiiiiiie, 4-18
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Overview of Trial Operation Procedure

Perform trial operation according to the following flowchart.

Installation

| Set power supply voltage.*1 |

Turn ON power.

Confirm status.

isleerziing Basic settings
method. (Quick programming mode)

Vector (A1-02=2, 3, or 4)'5

VI/f control?

\i YES
(Default: A1-02=0

VIf with PG
(A1-02=1)

Set E1-03. Set E1-03, E2-04, and F1-0172
V/f default: 200V/50Hz(400V/50Hz) VIf default: 200V/50Hz
(400V/50Hz)

Settings according
to control mode

Load is
connected to motor when
operating motor first time
after autotuning?

Motor cable over
50 m or heavy load possibly YES

causing motor to stall o
overload?

NO

OK to operate+3
motor during
autotuning?

Stationary autotuning for *4
line-to-line resistance only

Rotational Stationary Stationary
autotuning autotuning 176 autotuning 2 *6

] ) |

Application settings

(Advanced programming mode) *1 Set for 400 V Class Inverter for 55 kW or more.

No-load operation
Loaded operation

Optimum adjustments and
constant settings

*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.

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

*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

*5 The default control mode is open-loop vector control 2
(A1-02 =2).

*6 If the maximum output frequency is different from the base

frequency, set the maximum output frequency (E1-04)
after autotuning.

Fig 4.1 Trial Operation Flowchart



Trial Operation Procedures .

Trial Operation Procedures

The procedure for the trial operate is described in order in this section.

@ Setting the Power Supply Voltage Jumper (400 V Class Inverters of 55 kW
or Higher)

Set the power supply voltage jumper after setting E1-01 (Input Voltage Setting) for 400 V Class Inverters
of 55 kW or higher. Insert the jumper into the power tap nearest to the actual power supply

voltage. If the wrong jumper is selected, the Inverter may be damaged.

The jumper is factory-set to 400/415 V when shipped. If the power supply voltage is not 400/415 V, use the
following procedure to change the setting.

1. Turn OFF the power supply and wait for at least 5 minutes.

2. Confirm that the CHARGE indicator has gone out.

3. Remove the terminal cover.

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

5

. Return the terminal cover to its original position.

-]
-
220/ 23
Power tap
F1 @ 4
\TB1
OrL L

200 V Class power supply|
400 V class power supply

CHARGE indicator

Fig 4.2 Power Supply Voltage Jumper

4 Power ON

Confirm all of the following items and then turn ON the power supply.

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

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

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

* When using a PG Speed Control Board, 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

~DRIVE- Rdy
MERS
U1-01= 50. 00Hz

The frequency reference monitor is dis-
played in the data display section.

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

Display for fault operation

-DRIVE-

uv
E R KB E

The display will differ depending on the
type of fault.
A low voltage alarm is shown at left.
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@ Basic Settings

Switch to the quick programming mode (“QUICK” will be displayed on the LCD screen) and then set the fol-
lowing user constants. Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating proce-
dures and to Chapter 5 User Constants and Chapter 6 Constant Settings by Function for details on the user

constants.

Constants that must be set are listed in Table 4.1 and those that are set according to the application are listed in

Table 4.2.
Table 4.1 Constants that Must Be Set
Con- .
stant Name Description Setting Factp Y Page
Range Setting
Number
Set the control method for the Inverter.
0: V/f control
AL-02 Contrf)l method 1: V/f control with PG 0to4 2 5.8
selection 2: Open-loop vector 1 control
3: Flux vector
4: Open-loop vector 2 control
Set the frequency reference input method.
0: Digital Operator 5-10
b1-01 Reference selec- | 1: Control circuit terminal (analog input) 0to4 | 6-2
) tion 2: MEMOBUS communications ° 6-76
3: Option board 6-94
4: Pulse train input
Set the Run Command input method.
. 5-10
Operation 0: Digital Operator 6-10
b1-02 p teh dO lecti 1: Control circuit terminal (sequence input) 0to3 1 6-76
MEtho@ selecton 1 ». MEMOBUS communications )
. 6-94
3: Option board
Acceleration time | Set the acceleration time in seconds for the output 5-21
Cl-ot- 1, frequency to climb from 0% to 100%. 0.0t0 6000.0 100 6-18
Deceleration time | Set the deceleration time in seconds for the output 5-21
C1-02 1 frequency to fall from 100% to 0%. 0.0t0 6000.0 100 6-18
200V
Set the Inverter's nominal input voltage in volts 15510255V (200 v
E1-01 Input voltage set- This setting is used as a refefence Valie in rote;c- (200 V Class) Class) >-33
ting . ﬁfns P 310t0510V | 400V | 6-120
’ (400 V Class) | (400 V
Class)
Setting for
general-
10% to 200% | purpose 5-34
E2-01 Motor rated cur- Set the motor rated current. of Inverter's | motor of | 6-57
rent
rated current same 6-117
capacity
as Inverter
Set to enable or disable the motor overload protec-
tion function using the electronic thermal relay.
Motor protection | 0: Disabled 5-57
Li-o1 selection 1: General motor protection Oto3 ! 6-57
2: Inverter motor protection
3: Vector motor protection




Table 4.2 Constants that Are Set as Required

Con-

stant Name Description Setting Factp Y Page
Range Setting
Number
Select stopping method when Stop Command is
sent.
b1-03 Stopp.mg method | 0: Deceleration to stop 0to3 0 5-10
selection 1: Coast to stop 6-12
2: DC braking stop
3: Coast to stop with timer
Depends
on capac-
C6-02 Carrier fre- . ltoF ity, volt- 5.6
quency selection age, and
The carrier frequency is set low if the motor cable control
is 50 m or longer or to reduce radio noise or leak- method.
) age current.
quency seecion Depends
C6-11 | Jeney 5 €eHo 104 onkVA | 5-26
for open-loop .
setting.
vector 2 control
d1-01 to
41-01 to Frequency refer- . . d1-04-
d1-04and | €ees 1to4and |Setthe requllred spe‘ed r?ferences for multi-step 0 10 400.00 Hz | 0.00 Lz 5.07
jog frequency ref- | speed operation or jogging.
d1-17 ron d1-17:
erence 6.00 Hz
H4-02 Set the voltage level gain for the multi-function H4-02:
and HA- FM and AM ter- |analog output 1 (H4-02) and 2 (H4-05). 0.00 t0 2.50 1.00 5.53
05 minal output gain | Set the number of multiples of 10 V to be output as ' ’ H4-05:
the 100% output for the monitor item. 0.50
0: Disabled (Deceleration as set. If deceleration
time is too short, a main circuit overvoltage
may result.)
1: Enabled (Deceleration is stopped when the
main circuit voltage exceeds the overvoltage
level. Deceleration restarts when voltage is
Stall prevention returned.) 5.60
L3-04 |selection during 2: Intelligent deceleration mode (Deceleration 0to3 1 6-25

deceleration

rate is automatically adjusted so that the
Inverter can decelerate in the shortest possible
time. Set deceleration time is disregarded.)
3: Enabled (with Braking Resistor Unit)
When a braking option (Braking Resistor, Braking
Resistor Unit, Braking Unit) is used, always set to
0or 3.
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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 settings in quick programming mode and autotuning mode according to the following flow-
chart.

START

NO
Vector control (A1-02=2,3,0r4)%  —

V/f control?

(A1-02=0 or 1)

Control mode selection

PG?
YES
NO (A1-02=1)
(Default:
A1-02=0) /
Set E1-03. SetE1-03, E2-04, and F1-01. "2 4

V/f default; 200V/50Hz(400V/50Hz) | | V/f default: 200V/50Hz(400V/50Hz)

Load is
connected to motor when

Motor cable over

) OK to operate
50 m or heavy load possibly

YES

; motor during X e
causing motor to stall autotuning? *1 operating motor first time
or overload? 9 fter autotuning?
NO
A
Stationary autotuning for Rotational *4 Stationary *4 Stationary *4
line-to-line resistance only autotuning autotuning 1 autotuning 2
END

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. Always perform rotational autotuning when
using open-loop vector 2 control.

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

. The default setting of the Inverter is for open-loop vector 1 control (A1-02 = 2).

. If the maximum output frequency is different from the base frequency, set the maximum output frequency (E1-04) after autotuning.

Fig 4.3 Settings According to the Control Method

* % %
BN




mSetting the Control Method

Any of the following five control methods can be set.

Control Method

Constant Set-

Basic Control

Main Applications

control

(factory setting)

Current vector control without a PG

ting
Variable speed control, particularly
V/f control Al1-02=0 Voltage/frequency ratio fixed control control of multip le.rnotor.s V.Vlth one
Inverter and replacing existing Invert-
ers
. Applications requiring high-precision
V/f control with PG | A1-02=1 Vgltage/frequency ratl.o ﬁxeq control speed control using a PG on the
with speed compensation using a PG ..
machine side
Open-loop vector I | A1-02 =2 Variable speed control, applications

requiring speed and torque accuracy
using vector control without a PG

Very high-performance control with a
PG (simple servo drives, high-preci-

control

(Always perform rotational autotun-
ing.)

Flux vector control | A1-02 =3 Flux vector control .
sion speed control, torque control, and
torque limiting)
Current vector control without a PG Very high-performance cqntrol with-
. out a PG (torque control without a PG,
Open-loop vector 2 _ with an ASR (speed controller) L L. ..
Al-02=4 torque limiting, applications requiring

a 1:200 speed control range without a
PG)

Note With vector control, the motor and Inverter must be connected 1:1. The motor capacity for which stable control is possible is 50% to 100% of the capac-

ity of the Inverter.

VIf Control (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 60 Hz:

E1-03=1

Simple operation of a general-purpose

motor at 50 Hz:

E1-03 =F (default) or 0
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 50 Hz

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

VIf Control with PG (A1-02=1)

* Set either one of the fixed patterns (0 to E) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics in E1-04 to E1-13 in advanced program-

ming mode.

Simple operation of a general-purpose

motor at 60 Hz:

E1-03 =1

Simple operation of a general-purpose

motor at 50 Hz:

E1-03 =F (default) or 0
If E1-03 =F, the default setting in the user setting from
E1-04 to E1-13 are for 50 Hz

* Set the number of motor poles in E2-04 (Number of Motor Poles)

* Set the number of rotations per pulse in F1-01 (PG Constant). If there is a reduction gear between the
motor and PG set the reduction ratio in F1-12 and F1-13 in advanced programming mode.
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* 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 1 Control (A1-02 = 2)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning 1 or 2. Refer to the following section on Auftotuning for details on autotun-
ing.

Flux Vector Control (A1-02 = 3)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning 1 or 2. Refer to the following section on Aufotuning for details on autotun-
ing.

Open-loop Vector 2 Control (A1-02 = 4)

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning 1 or 2. Refer to the following section on Autotuning for details on autotun-
ing.

€ Autotuning

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

If the control method was changed after autotuning, be sure to perform autotuning again.

One of the following four autotuning modes can be set.
* Rotational autotuning
* Stationary autotuning 1
* Stationary autotuning for line-to-line resistance only

« Stationary autotuning 2

B Precautions Before Using Autotuning
Read the following precautions before using autotuning.

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

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

« Use stationary autotuning 1 or 2 whenever performing autotuning for a motor that is connected to a load.

* Use rotational autotuning whenever performing autotuning for a motor that has fixed output characteris-
tics, when high precision is required, or for a motor that is not connected to a load.

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




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

« If the motor cable is long (50 m or longer), perform stationary autotuning for line-to-line resistance only
even when using V/f control.
* The status of the multi-function inputs and multi-function outputs will be as shown in the following table

during autotuning. When performing autotuning with the motor connected to a load, be sure that the hold-
ing brake is not applied during autotuning, especially for conveyor systems or similar equipment.

Tuning Mode Multi-function Inputs Multi-function Outputs
. . . Same as during normal
Rotational autotuning Do not function. .
operation
. . . Maintain same status as
Stationary autotuning 1 Do not function. .
when autotuning is started.
Stationary autotuning for line- . Maintain same status as
. . Do not function. ..
to-line resistance only when autotuning is started.
. . . Maintain same status as
Stationary autotuning 2 Do not function. .
when autotuning is started.

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

» 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.

mSetting the Autotuning Mode

Rotational Autotuning (T1-01 = 0)

Rotational autotuning is used for open-loop vector control and flux vector control. Set T1-01 to 0, input the
data from the nameplate, and then press the RUN Key on the Digital Operator. The Inverter will stop the
motor for approximately 1 minute and then set the required motor constants automatically while operating the
motor for approximately 1 minute.

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.

1
*? - 1. Always disconnect the motor from the machine and confirm that it is safe to operate the motor before
®

Stationary Autotuning 1 (T1-01 = 1)

Stationary autotuningl is used for open-loop vector control and flux 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 E2-02 (motor rated slip) and E2-03 (motor no-load current) will be set auto-
matically the first time operation is started in drive mode. To perform an operation immediately after station-
ary autotuningl, use the following procedure under the recommended conditions.
1. Check the values of E2-02 and E2-03 in verify mode or advanced programming mode.
2. Run the motor once in drive mode under the following conditions.

* The Inverter and the motor are connected.

» The motor shaft is not locked with a mechanical brake or other stopping mechanism (or function).

* A motor-load ratio of 30% or less is maintained.

» A speed of 30% or more of the base frequency set at E1-06 (default = highest frequency) is maintained at a
constant speed for one second or more.
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3. After stopping the motor, check the values of E2-02 and E2-03 again in verify mode or advanced program-
ming mode. If the values of E2-02 and E2-03 differ from the ones before the first operation was carried
out, the settings have been successfully completed. Next, check if the values are suitable or not.

If the values of E2-02 and E2-03 differed greatly from the reference data of the motor in the test report or the
instruction manual, hunting, motor vibrations, insufficient motor torque, or an overcurrent may occur because
the motor is operated although the aforementioned conditions have not been fulfilled after stationary
autotuningl. For elevators, failure to observe this caution may result in the cage falling or injury. If so, per-
form stationary autotuningl again and run the motor using the aforementioned procedure under the recom-
mended conditions or perform stationary autotuning 2 or rotational autotuning.

Usually the standard setting for E2-02 is 1 Hz to 3 Hz, and that for E2-03 is 30% to 65% of the rated current
for a general-purpose motor. Generally, the larger the motor capacity is, the smaller the rated slip and the ratio
of the no-load current to the rated current become. Use the data given in Factory Settings that Change with the
Inverter Capacity (02-04) of Chapter 5 User Constants as a reference.

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

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

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

Autotuning can be used to prevent control errors when the motor cable is long (50 m or longer) or the cable
length has changed since installation or when the motor and Inverter have different capacities.

Set T1-01 to 2, and then press the RUN Key on the Digital Operator. The Inverter will supply power to the sta-
tionary motor for approximately 20 seconds and the Motor Line-to-Line Resistance (E2-05) and cable resis-
tance will be automatically measured.

< ', 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.

Stationary Autotuning 2 (T1-01 = 4)

If using Inverters for applications with constant loads such as for elevators, or with a motor load ratio exceed-
ing 30% at startup, and rotational autotuning without loads cannot be performed, perform stationary autotun-
ing 2 (T1-01=4).

Stationary autotuning 2 is used for open-loop vector control and flux vector control. Set T1-04 to 4, and Motor
no-load current (T1-09) will be added as a setting item. Input the data from the nameplate. Be sure to input the
value or motor no-load current (motor exciting current) from motor examination results to T1-09. After auto-
tuning, the value of T1-09 will be written in E2-03. When not setting T1-09, the value of Yaskawa standard

motor’s no-load current will be written in E2-03.

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

Lower the base voltage based on Fig 4.4 to prevent saturation of the Inverter’s output voltage when the rated
voltage of the motor is higher than the voltage of the power supply to the Inverter. Use the following proce-
dure to perform autotuning.

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

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

3. Perform autotuning.

After having completed autotuning, set E1-04 (Max. output frequency) to the base frequency shown on the
motor nameplate.

Output voltage
A

Rated voltage from f----------mmmmmmmmmrmnmmm s o
motor nameplate T

TH-03 frormrmmmmmmmsseen o v’

0 . : » Output frequency
Base frequency
Base frequency from motor nameplate

from motor nameplate xT1-03

Rated voltage from motor nameplate

Fig 4.4 Motor Base Frequency and Inverter Input Voltage Setting

rated voltage) to the input power supply voltage x 0.9.
2. When operating at high speeds (i.e., 90% of the rated speed or higher), the output current will increase as
IMPORTANT the input power supply voltage is reduced. Be sure to provide sufficient margin in the Inverter current.

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

HPrecautions After Using Rotational and Stationary Autotuning

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

* In stationary autotuning 1, when the motor is first operated in the drive mode after tuning, the remaining
motor constants E2-02 (Motor rated slip) and E2-03 (Motor no-load current) are set automatically. To per-
form an operation immediately after stationary autotuning 1, use the following procedure under the recom-
mended conditions.

Check the values of E2-02 and E2-03 in verify mode or advanced programming mode.
2. Run the motor once in drive mode under the following conditions.
* The Inverter and the motor are connected.
» The motor shaft is not locked with a mechanical brake or other stopping mechanism (or function).
* A motor-load ratio of 30% or less is maintained.

* A speed of 30% or more of the base frequency set at E1-06 (default = highest frequency) is maintained
at a constant speed for one second or more.

3. After stopping the motor, check the values of E2-02 and E2-03 again in verify mode or advanced program-
ming mode. If the values of E2-02 and E2-03 differ from the ones before the first operation was carried
out, the settings have been successfully completed. Next, check if the values are suitable or not.
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If the values of E2-02 and E2-03 differed greatly from the reference data of the motor in the test report or the
instruction manual, hunting, motor vibrations, insufficient motor torque, or an overcurrent may occur because
the motor is operated although the aforementioned conditions have not been fulfilled after stationary autotun-
ing 1. For elevators, failure to observe this caution may result in the cage falling or injury. If so, perform sta-
tionary autotuning 1 again and run the motor using the aforementioned procedure under the recommended
conditions or perform stationary autotuning 2 or rotational autotuning.

Usually the standard setting for E2-02 is 1 Hz to 3 Hz, and that for E2-03 is 30% to 65% of the rated current
for a general-purpose motor. Generally, the larger the motor capacity is, the smaller the rated slip and the ratio
of the no-load current to the rated current become. Use the data given in Factory Settings that Change with the
Inverter Capacity (02-04) of Chapter 5 User Constants as a reference.
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B Constant Settings for Autotuning

The following constants must be set before autotuning.

Table 4.3 Constant Settings before Autotuning

Con Name Data Displays during Autotuning
stant Displa Setting Factory \ii ?ggn Flux (?c;));en
Num- | Display play Range Setting | V/ | with Pl Vec- P
ber PG Vec- tor Vec-
tor 1 tor 2
Motor 1/2 | When switching to motor 2 is
selection™! | selected, set the motor for
which autotuning is to be per-
T1-00 formed. .(Thls consFant s lor2 1 Yes Yes Yes Yes Yes
ignored if motor 2 is not
AL selected.)
1: Motor 1
2: Motor 2
Autotun- | Set the autotuning mode.
ing mode 0: Rotational autotuning
selection 1: Stationary autotuning 1
T1-01 2: Stationary autotuning for Oto4 2(ViD Yes | Yes | Yes | Yes | Yes
line-to-line resistance only 4 0 (Vector)
R .. . g
Rz 3: Shipping adjustment
4: Stationary autotuning 2"
Motor out-
T1-02 put power Set the output power of the 0.00 to 0.40 kW v v v v v
- * es es es es es
) motor in kilowatts.™ *7 650.00 kW *2
HLLATE T
Motor 0.0 to
rated volt- 2550V 2000V
age (200 vV (200 vV
Set the rated voltage of the Class) Class)
T1-03 | motor in volts.*S 6 00 to 4000V - - Yes Yes Yes
HLHLATUE 510.0 V 400V
I (400 V Class)
Class)
Motor
ted cur-
rare@ et | Set the rated current of the 0.32to N
T1-04 |rent i .5 +7 #3 | 1.90A™ | Yes | Yes | Yes | Yes | Yes
motor in amps. 6.40 A
HLALAE i
it
Motor base
frequency | Set the base frequency of the
T1.05 | e e 0010 | s00Hz | - | - | Yes | Yes | Yes
diplLASE | motor n hertz. 400.0 Hz
Number of
motor
poles
2to 48
T1-06 Set the number of motor poles. poles 4 poles - - Yes Yes Yes
LRI




Trial Operation Procedures

Table 4.3 Constant Settings before Autotuning (Continued)

Con Name Data Displays during Autotuning
stant Displa Setting Factory V/f Cl)g;an Flux Olggn
Num- | Display play Range Setting V/f with P Vec- P
Vec- Vec-
ber PG tor
tor 1 tor 2
Motor base
speed
Set the base speed of the motor 1450
T1-07 . 1 #5 0 to 24000 .1 - - Yes Yes Yes
inmin~". min
CiviIKiEs
i3
Number of
PG pulses
when turn- | Set the number of pulses for the
ing PG (pulse generator or
T1-08 encoder). Set the number of 0 to 60000 600 - Yes - Yes -
pulses per motor revolution
PG Bl without a multiplication factor.
Motor no- | Set the current value recorded
load cur- | in the motor’s test results for a
rent motor without a load. 0.00 to 1.89 1.20A
T1-09 Displayed only when Stationary *9 *2 No No Yes Yes Yes 4
HLIZ# | autotuning 2 is selected (T1-01
it =4). I

. Not normally displayed. Displayed only when a motor switch command is set for a multi-function digital input (one of H1-01 to HI-10 set to 16).

*

. The factory setting depends on the Inverter capacity. Values are given for a 200 V Class, 0.4 kW Inverter.

. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for a 0.4 kW is given.
. 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.

. For fixed output motors, set the base speed value.

[ S

* % % %

. For Inverter motors or for specialized vector motors, the voltage or frequency may be lower than for general-purpose motors. Always confirm the infor-
mation on the nameplate or in test reports. If the no-load values are known, input the no-load voltage in T1-03 and the no-load current in T1-05 to
ensure accuracy.

* 7. The settings that will ensure stable vector control are between 50% and 100% of the Inverter rating.
* 8. Refer to Chapter 8 Procedure for Adjusting Constants after Replacement of Control Board (Page 8-3) for the details of setting 3 (Shipping adjustment).
* 9. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given. The upper limit depends on the setting of

Refer to page 3-15 for Digital Operator displays during autotuning.

B Precautions for Precision Settings
Settings for autotuning are different when performing autotuning using motor test reports or design data. Use

the following table as reference.

Operator Display Simple Setting Precision Setting
Voltage under no-load con-
T1-03 Motor rated voltage ditions at motor rated speed
T1-05 Motor base frequency Frequency under no-load

conditions at rated speed
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€ Application Settings

User constants are set as required in advanced programming mode (“ADV” will be displayed on the LCD
screen). All the constants that can be set in quick programming mode can also be displayed and set in
advanced programming mode.

mSetting Examples

The following are examples of settings for applications.

* When using an Inverter-mounted braking resistor (ERF), set L8-01 to 1 to enable ERF 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 50 Hz motor by 10%, set E1-04 to 55.0 Hz.

» To use a 0 to 10-V analog signal for a 50 Hz motor for variable-speed operation between 0 and 45.0 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 being no-load operation (without connecting the machine and 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).

Always confirm safety around the motor and machine before starting Inverter operation from the Digital
Operator. Confirm that the motor works normally and that no errors are displayed at the Inverter.

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

be provided to start Inverter operation.

% Both a Run Command (forward or reverse) and a frequency reference (or multi-step speed reference) must
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
Digital Operator or by using control circuit terminal signals).

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

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



Trial Operation Procedures

mOperation using the Digital Operator
 Use the Digital Operator to start operation in LOCAL mode in the same way as in no-load operation.
« If fault occurs during operation, make sure the STOP Key on the Digital Operator is easily accessible.

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

B Checking Operating Status

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

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

 Continuously driving a general-purpose motor with its rated current at a speed of less than 20 Hz may
cause motor overheat. Further, if a current exceeding 70 to 80% of the load current flows for more than one
minute while the motor is running at a low speed, OL1 (Motor Overload) will be generated.

* When neither a braking unit (braking resistor) nor a regenerative converter is connected, some operation
conditions may cause an overvoltage. Check the DC bus voltage monitor (U1-07), and adjust the accelera-
tion/deceleration time, etc. as required. (200 V class: less than 350 V, 400 V class: less than 700 V)

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

€ Check and Recording User Constants 4

Use verify mode (“VERIFY” will be displayed on the LCD screen) to check user constants that have been
changed for trial operation and record them in a user constant table.

Any user constants that have been change by autotuning will also be displayed in verify mode.

If required, the copy function in constants 03-01 and 03-02 displayed in advanced programming mode can be
used to copy the changed settings from the Inverter to a recording area in the Digital Operator. If changed set-
tings 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 user constants.
* Recording user constants
* Setting access levels for user constants

* Setting a password

B Recording User Constants (02-03)

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

BUser Constant Access Levels (A1-01)

A1-01 can be set to 0 (monitoring-only) to prevent user constants from being changed. A1-01 can also be set
to 1 (User-specified Constants) and used along with A2 constants to display only constants 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 user constants will
be displayed only when the correct password is input.
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Adjustment Suggestions

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

most commonly used user constants.

Table 4.4 Adjusted User Constants

Recom-
Control Name (Constant Performance Factp Y mended Adjustment Method
Method Number) Setting )
Setting
Reduce the setting if
Controlling hunting torque is insufficient for
Hunting-prevention and vibration in mid- heavy loads.
gain (N1-02) dle-range speeds (10 to 1.00 0.50 102.00 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 high.
. . . 0 to L
selection * Controlling hunting | on capac- Reduce the setting if hunt-
o . default . o
(C6-02) and vibration at low | ity ing or vibration occurs at
speeds low to middle-range
speeds.
V/f control Torque compensation | Increasing torque Depends E)fr:dlli(e:i)ihse Z:glrtgs 1(fmse is
(A1-02=0 " pet and speed response P 200 to 1000 4 P P
or 1) primary delay time « Controlline hunting | ° €3P3¢ | o slow.
constant (C4-02) oHng £ ity Increase the setting if hunt-
and vibration . L
ing or vibration occurs.
. Increase the setting if
* Improving torque at .. .
torque is insufficient at
Torque compensation low speeds (10 Hz low speeds.
gain (C4-01) or lower) |10 05010 1.50 | ¢ cduce the setting if hunt-
* Controlling hunting . o
o ing or vibration occurs for
and vibration .
light loads.
N1[11::cl ; 323’; tefre- » Improving torque at | Depends Increase the setting if
quency & P £ forq p Default to torque is insufficient at
(E1-08) low speeds oncapac- | o
. . ) efault + 3 low speeds.
Minimum output fre- |+ Controlling shock at | ity and * L
toSV Reduce the setting if shock
quency voltage startup voltage at startup is laree
(E1-10) D 18 farge.
* Increasing torque .
R th 1t f
Speed feedback detec- and speed response educe the setting i .
tion control (AFR) * Controlling hunting torque or speed response is
. oo . >0 1.00 0.50 t0 2.00 slow.
gamn and vibration in mid- Increase the setting if hunt-
(N2-01) dle-range speeds (10 ing or vibration ocgcurs
to 40 Hz) & :
. Reduce the setting if
. * Increasing torque .
Torque compensation torque or speed response is
Open-loop . . and speed response 20 to
primary delay time * Controlling huntin 20 ms 100 ms slow.
vector 1 constant (C4-02) otng J Increase the setting if hunt-
control and vibration . S
ing or vibration occurs.
(A1-02=2) - —
. . . | * Increasing speed Reduce the setting if speed
Slip compensation pri- .
mary delay time (C3- response 200 ms 100 to response is slow.
02) Y Y  Improving speed sta- 500 ms Increase the setting if the
bility speed is not stable.
Increase the setting if
Slip compensation * Improving speed 10 0510 1.5 speed response is slow.
gain (C3-01) accuracy ' ' ’ Reduce the setting if the
speed is too fast.




Table 4.4 Adjusted User Constants (Continued)

Adjustment Suggestions

Recom-
Control Name (Constant Performance Factp Y mended Adjustment Method
Method Number) Setting .
Setting
* Reducing motor * Increase the setting if
magnetic noise Depends motor magnetic noise is
Carrier frequency * Controlling hunting on 221 ac- 0 to high.
selection (C6-02) and vibration at low it P default * Reduce the setting if hunt-
Open-loop speeds (10 Hz or Y ing or vibration occurs at
vector 1 less) low speeds.
control Middle output fre- L
(A1-02=2) | quency voltage  Improving torque at | Depends » Increase the setting if
Default to torque or speed response is
(E1-08) low speeds on capac-
Mini t fr Controlling shock at |ityand | o oui 1| slow.
inimum output fre- ontrolling shock at | ity an or2 V'l + Reduce the setting if shock
quency voltage startup voltage at startup is laree
(E1-10) P 15 farge.
ASR proportional gain | ¢ Torque and speed » Increase the setting if .
torque or speed response is
1 (C5-01) and response 10.00 to
. . . . 20.00 slow.
ASR proportional gain |+ Controlling hunting 50.00 .
oo * Reduce the setting if hunt-
2 (C5-03) and vibration . o
ing or vibration occurs.
ASR integral time 1 * Reduce the setting if
. + Torque and speed .
(high-speed) (C5-02) torque or speed response is
response 0.300 to
and + Controlling hunting | 2% 1.000s slow.
ASR integral time 2 and vibrati%) N & ' * Increase the setting if hunt-
(low-speed) (C5-04) ing or vibration occurs.
Set the output frequency at
Switching the ASR which to change the ASR
Flux vector ASR switching fre- proportlolnal gain and 0.0 to max. propo_rtlonal gain and inte-
control uency (C5-07) integral time accord- | 0.0 Hz output fre- gral time when the same val-
(A1-02 =3) 4 Y ing to the output fre- quency ues cannot be used for both
quency high-speed and low-speed
operation.
. . . Increase the setting if
ASR primary delay Contrf)lhng hunting 0.004 s 0.004 to machine rigidity is low and
time (C5-06) and vibration 0.020 s . .
the system vibrates easily.
* Increase the setting if
* Reducing motor motor magnetic noise is
. magnetic noise Depends 2.0 kHz to high.
Ca}rrl::ir rfﬁglzgg  Controlling hunting | on the ' 9 * Reduce the setting if hunt-
selectio and vibration at low | capacity. default ing or vibration occurs at
speeds (3 Hz or less) low to middle-range
speeds.
* Increase the setting if
ASR proportional gain | ¢ Torque and speed torque or speed response is
slow. (Refer to Procedure
1 (C5-01) and response 10.00 to .
. . . . 10.00 for Increasing the Speed
Open-loop | ASR proportional gain |+ Controlling hunting 50.00
2 (C5-03) and vibration Response below.)
vector 2 * Reduce the setting if hunt-
control ing or vibration occurs.
(A1-02=4) - - —
ASR integral time 1 » Reduce the setting if
. » Torque and speed .
(high-speed) (C5-02) torque or speed response is
and response 0.500 s 0.300 to slow
 Controlling hunting | 1.000 s :

ASR integral time 2
(low-speed) (C5-04)

and vibration

* Increase the setting if hunt-
ing or vibration occurs.
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Table 4.4 Adjusted User Constants (Continued)

Control
Method

Name (Constant
Number)

Performance

Factory
Setting

Recom-
mended
Setting

Adjustment Method

Open-loop
vector 2
control
(A1-02=4)

ASR switching fre-
quency (C5-07)

Switching the ASR
proportional gain and
integral time accord-
ing to the output fre-
quency

0.0Hz

0.0 to max.
output fre-
quency

Set the output frequency at
which to change the ASR
proportional gain and inte-
gral time when the same val-
ues cannot be used for both
high-speed and low-speed
operation.

ASR primary delay
time (C5-06)

* Controlling hunting
and vibration

0.010s

0.04 to
0.020 s

0.035 s

0.010 to
0.035s

Increase the setting if
machine rigidity is low and
the system vibrates easily.
(Enabled in the range 0 to
35 Hz. Refer to Procedure
for Increasing the Speed
Response below.)

ASR primary delay
time 2 (C5-10)

* Controlling hunting
and vibration

0.010s

0.010 to
0.035s

Increase the setting if
machine rigidity is low and
the system vibrates easily.
(Enabled above 35 Hz. Refer
to Procedure for Increasing
the Speed Response below.)

Integral time of speed
estimator (N4-07)

* Speed response
* Controlling hunting
and vibration

0.030 ms

0.015 to
0.060 ms

(Enabled below the N4-11

setting.)

» Reduce the setting if speed
response is slow. (Typi-
cally, reduce in intervals of
0.05. Refer to Procedure
for Increasing the Speed
Response below.)

* Increase the setting if hunt-
ing or vibration occurs.

High-speed propor-
tional gain of speed
estimator (N4-10)

* Speed response
 Controlling hunting
and vibration

15

10 to 60

(Enabled below the N4-11

setting.)

* Increase the setting if
speed response is slow.
(Typically, increase in
intervals of 5. Refer to
Procedure for Increasing
the Speed Response
below.)

* Reduce the setting if hunt-
ing or vibration occurs.

Carrier frequency
selection (C6-11)

* Reducing motor
magnetic noise

 Controlling hunting
and vibration at low
speeds (3 Hz or less)

Depends
on the
capacity.

Default
value

* Increase the setting if
motor magnetic noise is
high.

* Reduce the setting if hunt-
ing or vibration occurs at
low to middle-range
speeds.

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

* 2. The factory setting for 400V 132kW and 220kW flax vector control (A1-02 = 3) is 1.5 kHz, for software version VSG123032 or later.




Adjustment Suggestions

Procedure for Increasing the Speed Response

Increase the speed response.

Increase the setting for the ASR proportional gain (C5-01).
(Typically, increase in intervals of 5.)

Reduce the setting for the ASR primary delay time (C5-06)
(Typically, reduce in intervals of 0.01.)

Speed > N4-11

Is the speed response to be
increased for low-speed
operation or high-speed

Increase the setting for the high-speed proportional gain of
speed estimator (N4-10). (Typically, increase in intervals
of 5.)

Speed < N4-11

Reduce the setting for the integral time of
speed estimator (N4-07). (Typically,
reduce in intervals of 0.005.)

* Do not change the Torque Compensation Gain (C4-01) from its default setting of 1.00 when using open-
loop vector 1 control.
« If speeds are inaccurate during regeneration in open-loop vector 1 control, enable Slip Compensation Dur-
ing Regeneration (C3-04 = 1). 4
* Use slip compensation to improve speed control during V/f control (A1-02 = 0). I
Set the Motor Rated Current (E2-01), Motor Rated Slip (E2-02), and Motor No-load Current (E2-03), and
then adjust the Slip Compensation Gain (C3-01) to between 0.5 and 1.5. The default setting for V/f control
is C3-01 = 0.0 (slip compensation disabled).
 To improve speed response and stability in V/f control with a PG (A1-02 = 1), set the ASR constants (C5-
01 to C5-05) to between 0.5 and 1.5 times the default. (It is not normally necessary to adjust this setting.)
ASR for V/f control with a PG will only control the output frequency; a high gain, such as is possible for
open-loop vector 2 control or flux vector control, cannot be set.

The following user constants will also indirectly affect the control system.

Table 4.5 Constants Indirectly Affecting Control and Applications

Name (Constant Number) Application

Dwell function (b6-01 to b6-04) Used for heavy loads or large machine backlashes.

Used to soften the torque or to balance the load between two motors. Can

Droop function (b7-01 to b7-02) be used when the control method (A1-02) is set to 3 or 4.

Acceleration/deceleration times

(C1-01 to CI-11) Adjust torque during acceleration and deceleration.

S-curve characteristics (C2-01 to C2-04) Used to prevent shock when completing acceleration.
Jump frequencies (d3-01 to d3-04) Used to avoid resonance points during operation.
Analog input filter time constant (H3-12) Used to prevent fluctuations in analog input signals caused by noise.

Used to prevent overvoltage errors and motor stalling for heavy loads or
rapid acceleration/deceleration. Stall prevention is enabled by default and
the setting does not normally need to be changed. When using a braking

resistor, however, disable stall prevention during deceleration by setting

L3-04 to 0.

Stall prevention
(L3-01 to L3-06, L3-11, L3-12)
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Table 4.5 Constants Indirectly Affecting Control and Applications (Continued)

Name (Constant Number) Application

Set the maximum torque during vector control. If a setting is increased,
Torque limits (L7-01 to L7-04, L7-06, L7-07) | use a motor with higher capacity than the Inverter. If a setting is reduced,
stalling can occur under heavy loads.

Used to increase response for acceleration/deceleration or to reduce over-
shooting when there is low machine rigidity and the gain of the speed
Feed forward control (N5-01 to N5-03) controller (ASR) cannot be increased. The inertia ratio between the load
and motor and the acceleration time of the motor running alone must be
set.
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User Constants

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

User Constant Descriptions ...........c.oovvveiiiiiieneeeeeeee. 5-2

Digital Operation Display Functions and Levels .......... 5-3
User Constant Tables ..., 5-8
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User Constant Descriptions

This section describes the contents of the user constant tables.

@ Description of User Constant Tables

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

example.
Name ch Control Methods
Con- Setting | Fact du?ir;%e Qpen Dpen MgL'\JAsO _
tant Description eting actory V/If | -loop | Flux | Loop N P
Nzri?)er Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- age
tion PG | tor | tor | tor ter
1 2
Reference Set the frequency reference
selection input method.
0: Digital Operator
1: Control circuit terminal
b1-01 (analog input) 0to4 1 No Q Q Q Q Q 180H -
BiFE4%E | 2: MEMOBUS communi-
# cations
3: Option board
4: Pulse train input

* Constant Number: The number of the user constant.

* Name: The name of the user constant.

* Description: Details on the function or settings of the user constant.

* Setting Range: The setting range for the user constant.

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

Refer to page 5-86 for factory settings by control method.
* Change during Operation: Indicates whether or not the constant can be changed while the
Inverter is in operation.
Yes: Changes possible during operation.
No: Changes not possible during operation.
* Control Methods: Indicates the control methods in which the user constant 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:  Ttems which can be monitored and set only in advanced pro-
gramming mode.

No: Items which cannot be monitored or set for the control method.
* MEMOBUS Register: The register number used for MEMOBUS communications.

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



Digital Operation Display Functions and Levels .

Digital Operation Display Functions and Levels

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

| No. | Function | Display | Page |
U1 Status Monitor Constants Monitor | 5-77
MENU Drive Mode U2 Fault Trace Faul Trace| 5-83
K] Fault History Fault History |  5-85
Inverter can be operated and
its status can be displayed.
A1 Initialize Mode Initialization| ~ 5-8
A2 User-specified Setting Mode ol | 59
b1 Operation Mode Selections Sequence | 5-10
b2 DC Injection Braking DC Braking| 5-12
b3 Speed Search Sheed | 5-13
- - b4 Timer Function Delay Timers| 5-15
Quick Programming Mode
b5 PID Control PID Control| 5-15
:\/Imlmumt_constantt)s requn_l;ed ; b6 Dwell Functions Reference | 517
or o;:era ion can be monitore o7 Droop Control Droon, 518
or set.
b8 Energy Saving Sy | 5-19
b9 Zero-servo Zero Servo| 5-20
C1 Acceleration/Deceleration Accel/Decel| 5-21
C2 [S-curve Acceleration/Deceleration| Romve [ 5-22
C3 Motor Slip Compensation MeraP | 5-23
N Torque _
Advanced Programming Mode c4 Torque Compensation Comp 524
C5 Speed Control (ASR) ASR Tuning | 5-25
All constants can be monitored Cé Carrier Frequency Carrier Freq | 5-26
or set. d1 Preset Reference rresel | 5-27
d2 Reference Limits Reference |~ 528
d3 Jump Frequencies Frommies| 5-29
d4 Reference Frequency Hold Sequence| 5-29
d5 Torque Control Torque Control|  5-30
dé Field Weakening woeming | 5-31
Verity Mod E1 V/f Pattern V/f Pattern| 5-33
erity Mode E2 Motor Setup oo 534 S
Constants changed from the E3 Motor 2 V/f Pattern VirPatiem 2| 5-36 I
default settings can be moni- E4 Motor 2 Setup Wotor Setwp | 5.37
tored or set. F1 PG Option Setup PEOMen | 5.38
F2 Analog Reference Board Al-14 setup | 5-40
F3 Digital Reference Board Pt | 541
F4 Analog Monitor Boards Ao | 5-42
F5 Digital Output Boards PO%ess | 543
F6 | Communications Option Boards | “amOPT [ 5-44
Autotuning Mode P i
H1 Multi-function Contact Inputs nouts | 9745
Automatically sets motor con- H2 Multi-function Contact Outputs | 5% | 5-48
stants if autotuning data (from H3 Analog Inputs /I*:EE?SQ 5-50
motor nameplate) is input for H4 Multi-function Analog Outputs | A73%9 | 5-53
open-loop vector control or to — ST Cor
measure the line-to-line resis- Hs MEMOBUS Communications Setup 5-54
tance for V/f control. H6 Pulse Train Pl | 556
L1 Motor Overload ovoter | 5-57
L2 Power Loss Ridethrough Rutoss | 5-58
L3 Stall Prevention preoalon | 5-60
L4 Reference Detection e | 561
L5 Fault Restart Fault Restart| 5-62
L6 Torque Detection poave | 5-63
L7 Torque Limits Torque Limit |  5-64
L8 Hardware Protection prawe 1 5-65
N1 Hunting Prevention Function  |Hunting Prev| 5-68
N2 | Speed Feedback Protection Control | AFR 5-69
N3 High-slip Braking High Slip| 5-69
N4 Speed Estimation Observer| 5-70
N5 Feed Forward Feedioward | 5.71
ot Monitor Select Moniior | 5-72
02 Multi-function Selections selons | 574
03 Copy Function LoRY | 5-75

—| T | Motor Autotuning |Aulo»Tumng| 5-76 |
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€ User Constants Settable in Quick Programming Mode

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

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

Name Control Methods
con- Setting | Fact %ha'n o Goen open MBEBASO -
stant , Description cling | faciory | curng VIt | -loop | Flux | Loop .
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Control Set the control method for the Inverter.
method 0: V/f control
selection 1: V/f control with PG
Al-02 2: Open-loop vector 1 control Oto4 2 No Q Q Q Q Q 102H
FEHIEAIE | 3: Flux vector control
# 4: Open-loop vector 2 control
Reference | Set the frequency reference input
selection method.
0: Digital Operator
bl1-01 1: Control circuit terminal (analog 0to4 | No Q Q Q Q Q 130H
Hiik4ik | mpub
# 2: MEMOBUS communications
3: Option board
4: Pulse train input
Operation | Set the Run Command input method
method 0: Digital Operator
b1-02 selection 1: S:;I::tr)()l circuit terminal (sequence 0103 | No Q Q Q Q Q 181H
121746541 | 2: MEMOBUS communications
e 3: Option board
Stopping | Select stopping method when Stop
method Command is sent.
selection 0: Deceleration to stop
1: Coast to stop
2: DC braking stop (Stops faster than | 0 to 3
b1-03 coast to stop, without regenerative *10 0 No Q Q Q Q Q 1820
{5 1k operation.)
# 3: Coast to stop with timer (Run
Commands are disregarded during
deceleration time.)
Accel.era- Set the acceleration time in seconds
C1-01 |tontime 1 | gy ¢he output frequency to climb from Yes Q Q Q Q Q 200H
g 1 | 0% to 100%. 0.0 to
6000.0 | 10.0s
l?ece!era- Set the deceleration time in seconds *1
Cl-02 |tontime U for the output frequency to fall from Yes Q Q Q Q Q 201H
st 1 | 100% to 0%.
Carrier fre-
quency Select carrier wave fixed pattern. Lo F 6 N
C6-02 | selection | gelect F to enable detailed settings *t?l o No Q| Q Q Q *](3) 224H
B using constants C6-03 to C6-07.
#




Digital Operation Display Functions and Levels

Name Control Methods
Con- Setting | Fact %ha'n o pen Dhen MBESASO _
stant ) Description etling | Factory | during VIf | -loop | Flux | Loop S
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Carrier fre-
quency for Select carrier frequency when open-
open-loop | loop vector 2 control is used. N N
: o 0
611 |veetor2 | 11 2KHZ 104 | ] No |[Nol S .s I N @ |22pm
control 2: 4kHz *2 *13 *13
3: 6kHz
T PCRE | 4: 8kHz
2 3
Frequency | Set the frequency reference in the unit
d1-01 reference 1 | specified in 01-03 (Frequency Units 0.00Hz!| Yes Q 0 Q Q o | 2800

for Reference Setting And Monitor,
HWiEFEL 1 | default: Hz)

Frequency Frequency reference when multi-step

d1-02 |reference 2 | gooed reference 1 is ON for a multi- 000Hz| Yes | Q| Q| O | @ | @ |281H
iz a4 2 function input (unit: Set in 01-03).

Frequency Frequency reference when multi-step

d1-03 |reference 3 speed reference 2 is ON for a multi- 0Oto [0.00Hz| Yes Q Q Q Q Q 282H
iS4 3 function input (unit: Set in 01-03). 400.00

7

Frequency | Frequency reference when multi-step
reference 4 | speed reference 1 and 2 are ON for a

di-04 multi-function input (unit: Set in o1- 0.00Hz|  Yes Q Q Q Q Q 283H
WL 1] 03).
Jog
frequency Frequency reference when Jog Fre-

) reference | quency Selection, FJOG command, or

di-17 RJOG command is ON for a multi- 6.00Hz|  Yes Q Q Q Q Q 292H S
RN L | function input (unit: Set in 01-03). L
i
Input V(?lt_ Set the Inverter input voltage in 1 volt. | 155 to

. age setting : : : 200 V

E1-01 This set value will be the basis for the 255 3 No Q Q Q Q Q 300H
BT protection functions. *3
V/f pattern
selection 0 to E: Select from 15 preset patterns.

E1-03 F: Custom user-set patterns (Applica- | Oto F F No Q Q No | No | No | 302H
V/F kg ble for setting E1-04 to E1-10).

e




)

Name Control Methods
(s:tg:t Description Setting | Factory %T‘?i?‘%e Vi 355; Flux CL)SES MBEBASO -
Number | Display Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Max.
output
frequency 40.0 to 50 0Hz
E1-04 | (FMAX) 400.0 s No | Q| Q| Q| Q| Q |303H
*7
ik e Output voltage (V)
ES (E10%)
(&%)
Max.
voltage E1%8) 0.0to | 200.0
E1-05 | (vMAX) VMIN 255.0 |V No | Q| Q| Q| Q| Q |304H
(E1-10) : *3 *3k
f KHUE (E?".B'é) (E1F%7) (E:-/Bs) (E’%})
Frequency (Hz)
Base fre-
quency To set V/f characteristics in a straight 0.0 to 50.0Hz
E1-06 | (FA) line, set the same values for E1-07 and | 400.0 '*4 No Q Q Q Q Q 305H
n E1-09. In this case, the setting for E1- *7
HEABE | 08 will be disregarded.
Min. out- Always ensure that the fgur frequen-
put fre- cies are set in the following manner:
quency E1-04 (FMAX) > E1-06 (FA) > E1-07 | 0.0to 0.5 Hy
E1-09 | (FMIN) (FB) 2 E1-09 (FMIN) 400.0 | 7, No Q| Q Q A Q | 308H
*7
R Ay A
Base Change this setting only when making
voltage advanced adjustments for V/f in the 0.0 to 0.0V
E1-13 |(VBASE) | fixed outputs area. Normally, there is 255.0 '*5 No A A Q Q Q | 30CH
no need to make these settings. *3
FEAR L
Motor Set the motor rated current in amps.
rated cur- | Thig set value becomes the base value | 0.32 to 190 A
E2-01 |rent for motor protection, torque limit, and | 6.40 : o No Q Q Q Q Q | 30EH
Wb | tordue control. It is set automatically 6
A ; when using autotuning.
Number of
motor Set the number of motor poles. The
E2-04 | poles value is set automatically during auto- | 2 to 48 | 4 poles No No | Q No Q Q 311H
tuning.
CIRIIN S
Motor
rated Set the output of the motor in units of
output . . . 0.00 to 0.40
E2-11 tp 0.01kW. This constant is automatically 650.00 s No Q Q Q Q Q 318H
blaiET) | Set during autotuning. '
PG con- Set the number of pulses per rotation
stant for the PG (pulse generator or 0 to
F1-01 . N N H
0 encoder) being used. (Do not set as a 60000 600 © o Q No Q No | 380
PG BkE | multiple.)
Gain (ter- | Set the voltage level gain for multi-
minal FM) | function analog output 1.
Set the number of multiples of 10 V to
H4-02 be output as the 100% output for the 0'200(;" 100 | Ys | Q| Q| @ | 0| @ |4En
i - FM 4% | monitor items. Voltage output from the >
Fin terminals, however, have a 10 V max.

meter calibration function.”!3




Digital Operation Display Functions and Levels

Name Control Methods
Con- Setting | Fact %ha'n o Open Open MBESASO )
stant , Description etting | Factory | during VIf | -loop | Flux | Loop S
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2

Gain (ter- | Set the voltage level gain for multi-
minal AM) | function analog output 2.

Set the number of multiples of 10 V to
be output as the 100% output for the 0.00 to
monitor items. Voltage output from the 2.50
terminals, however, have a 10 V max.
A meter calibration function is avail-

able.”13

H4-05 0.50 Yes | Q| Q Q Q Q | 421H
Uity AM 4

Tl

Motor pro- | Set to enable or disable the motor
tection overload protection function using the
selection | electronic thermal relay.
0: Disabled
1: General-purpose motor protection
2: Inverter motor protection
3: Vector motor protection
In some applications when the
Inverter power supply is turned off,
LR D) the thermal value is reset, so even if
et this constant is set to 1, protection
may not be effective.
‘When several motors are connected to
one Inverter, set to 0 and ensure that
each motor is installed with a protec-
tion device.

L1-01 0to3 1 No |Q| Q| Q| @ | Q |4s0H

Stall pre- 0: Disabled (Deceleration as set. If

vention deceleration time is too short, a

selection main circuit overvoltage may 5

during result.)

decelera- 1: Enabled (Deceleration is stopped I

tion when the main circuit voltage
exceeds the overvoltage level.
Deceleration restarts when voltage
is returned.)

2: Intelligent deceleration mode 0to3
(Deceleration rate is automatically *9
adjusted so that the Inverter can

SR 2 d.ecelerate in the shortgst po'ssible

T time. Set deceleration time is

disregarded.)
3: Enabled (with Braking Resistor
Unit)

When a braking option (Braking

Resistor, Braking Resistor Unit, Brak-

ing Unit) is used, always set to 0 or 3.

L3-04 1 No | Q| Q| Q| Q| Q |49

* 1. The setting range 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 settings depend on the Inverter capacity. The values for a 200 V Class Inverter for 0.4 kW are given.

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

. The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.
. E1-13 is set to the same value as E1-05 by autotuning.

. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.
For the motor no-load current, set E2-03 to a value less than that of E2-01.

7. The setting range for open-loop vector 2 control is 0 to 132.0.

8. The same capacity as that of the Inverter will be set if the constants are initialized.

9. The setting range for flux vector and open-loop vector 2 control is 0 to 2.

10.0 or 1 for flux vector control and open-loop vector 2 control.

11.The setting range depends on the capacity of the Inverter. The values for a 200 V Class Inverter for 0.4 kW are given.
12.Displayed in Quick Programming Mode when motor 2 is set for a multi-function input.

13.The CH1 output can be adjusted when the H4-02 or H4-03 setting is displayed in Quick, Advanced, or Verify mode while the motor is stopped.
The CH2 output can be adjusted when the H4-05 or H4-06 setting is displayed in quick, Advance, or Verify mode while the motor is stopped.
For analog output, the value equivalent to 100% of output value of monitored item is multiplied by the gain setting and the set bias is added.

* % % % * % % % %
AN AW N

* % %
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User Constant Tables

@ A: Setup Settings

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

H Initialize Mode: A1

User constants for the environment modes are shown in the following table.

Name ch Control Methods
ange

Con- Setting | Fact duringg Open Open MgL'\JAsO _

stant . Description etling | Factory VIf | Loop | Flux | Loop S | page

Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- 9

tion PG | tor tor tor ter

1 2

Language Used to select the language
selection for | displayed on the Digital
Digital Operator (LCD).

Operator 0: English
display 1: Japanese
2: German
3: French 0to7 7 Yes Al A A A A 100H -
4: Italian
5
6
7

A1-00

: Spanish

: Portuguese

: Chinese
This constant is not initialized
by the initialize operation.

Constant Used to set the constant

access level | access level (set/read.)

0: Monitoring only
(Monitoring drive mode
and setting A1-01 and A1-
04.)

1: Used to select user
constant

Al1-01 (Only constants setin A2- | 0to 2 2 Yes A | A A A A 101H

SRS 2% 01 to A2-32 can be read
and set.)

2: Advanced
(Constants can be read
and set in both quick
programming mode and
advanced programming
(A) mode.)

4-17
6-156

Control Used to select the control
method method for the Inverter
selection 0: V/f control
1: V/f with PG feedback
2: Open-loop vector 1 con- 4-5
Al1-02 trol 0to4 2 No Q Q Q Q Q 102H | 4-7
3: Flux vector 4-18
FEHIRAIERE | 4. Open-loop vector 2 con-
trol
This constant is not initialized
by the initialize operation.




User Constant Tables

Name Control Methods
Change MEMO-
. . Open Open
Setting | Factory during VIf | Loop | Flux | Loop | BUS Page
Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter

1 2

Con-

stant ) Description
Number | Display

Initialize Used to initialize the con-
stants using the specified
method.
0: No initializing
1110: Initializes using the
User constants 0to 6-11
Al-03 WAL 2220: Initialiges using a 3330 0 No Al A A A A 103H 1 6150
two-wire sequence.
(Initializes to the
factory setting.)
3330: Initializes using a
three-wire sequence.

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

. 0to 4-17
Al1-04 . If the password is changed, 9999 0 No A A A A A 104H 6157
n A1-01 to A1-03 and A2-01 to
A2-32 constants can no
longer be changed. (Program-
ming mode constants can be
changed.)

&
=
piiS

Password Used to set a four digit num-
setting ber as the password.

This constant is not usually
displayed. When the Pass- 0to 7
A1-05 word (A1-04) is displayed, 9999 0 No A | A A A A 105H 6-157 S
B hold down the RESET Key

and press the Menu Key and
the password will be dis-
played.

mUser-set Constants: A2

The constants set by the user are listed in the following table.

Name Control Methods
(s:tg:; Description Setting | Factory %Z?ir:%e VIf fgfg Flux fgﬁ; MlBEL’jASO Page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- [ -
tion PG | tor | tor | tor ter
1 2
User setting | Used to set the constant num-
constants bers that can be set/read.
Maximum 32.
A2-01 Effective when the Constant | bl1-01 106H
to Access Level (A1-01) is set to to - No A| A A A A to 6-157
A2-32 5% User Program (1). Constants | 03-02 125H
set in constants A2-01 to A2-
32 can be set/read in pro-
gramming mode.




@ b: Application Constants

The following settings are made with the application constants (B constants): Operation method selection, DC
injection braking, speed searching, timer functions, dwell functions, droop control, energy saving control, and
zero-servo control.

B Operation Mode Selections: b1

User constants for operation mode selection are shown in the following table.

Name Change Control Methods
Stg:t Description Setting | Factory duri”% Vi ?333 Flux (3533 M!BEBASO - Page
Number | Display P Range | Setting | Opera- | vif | with | Vec- | Vec- | Vec- | Regis- |0
tion PG | tor | tor | tor ter
1 2
Reference Set the frequency reference
selection input method.
0: Digital Operator
. . 4.5
1: Control circuit terminal 6.2
bl1-01 ) (analog input) 0to4 1 No Q Q Q Q Q 180H 6.76
BARAE4E | 2: MEMOBUS communica- 6-94
# tions ;
3: Option board
4: Pulse train input
Operation Set the Run Command input
method method.
selection 0: Digital Operator 4-5
1: Control circuit terminal 6-10
b1-02 (sequence input) 0to3 1 No Q| Q Q Q Q 181H 676
B17354¥% | 2: MEMOBUS communica- 6-94
# tions
3: Option board
Stopping Used to set the stopping
method method used when a Stop
selection Command is input.
0: Deceleration to stop
1: Coast to stop
2: DC injection braking stop 46
b1-03 (Stops faster than coastto | 0to3 * 0 No Q Q Q Q Q 182H 612
TV stop, no regenerative
# operation.)
3: Coast to stop with timer
(Run Commands are
disregarded during
deceleration.)
Prohibition
of reverse
b1.04 |operation | 0t Reverseenabled Oorl | 0 No |A|A| A | A | A |I8H|662
1: Reverse disabled
SR LIk
¥




User Constant Tables

Name Change Control Methods
Cton; Descriotion Setting | Factory dein% VIt CL)EES Flux ?553 M!BEL“JASO - P
Nﬁ:]';er Display P Range | Setting | Opera- | vif | with | Vec- | Vec- | Vec- | Regis- |29
tion PG | tor | tor | tor ter
1 2
Operation Used to set the method of
selection operation when the fre-
for setting quency reference input is less
E1-09 or than the minimum output fre-
less quency (E1-09).
0: Run at frequency reference
(E1-09 not effective).
bl1-05 1: STOP (Frequencies below | 0to3 0 No No [ No | No A No | 184H | 6-12
E1-09 in the coast to stop
Feidem | Sae)
o 2: Run at min. frequency.
(E1-09)
3: Run at zero-speed (Fre-
quencies below E1-09 are
Zero)
Read Used to set the responsiveness
sequence of the control inputs (forward/
input twice | reverse and multi-function
inputs.)
b1-06 0: One scan every Sms (Use | Oor 1 1 No A| A A A A 185H -
WG AT for fast responses.)
Hi 1: Two scans every 5 ms (Use
for possible malfunction
due to noise.)
Operation | Used to set the operation mode
selection by switching to the Remote
after mode using the Local/Remote
switchingto | Key. S
remote 0: Run signals that are input .
mode during mode switching are
bl-07 disregarded. (Input Run Oorl 0 No A | A A A A 186H -
signals after switching the
mode.)
AHh /e | 1: Run signals become
e effective immediately after
switching to the Remote
mode.
Run Com- | Used to set an operation inter-
mand selec- | lock in programming modes.
tion in 0: Cannot operate.
program- 1: Can operate (Disabled
ming modes when Digital Operator is
b1-08 0to2 0 No A | A A A A 187H -
set to select Run Command
(when b1-02 = 0)).
PRG $i74-1k 2: Cannot operate. (Cannot be
¥ in programming mode
during operation.)
Mode selec- | Enable for machines that
tion for rotate the motor only in the
zero-speed | same direction as the speed
b1-10 reference. This setting Oorl 0 No |No|No| No | No| A |IDEH| -
improves the control stability
%ﬁﬂﬁb £ | of the motor at zero-speed.
% 0: Disabled
1: Enabled

* 0or 1 for flux vector control and open-loop vector 2 control.
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EDC Injection Braking: b2

User constants for injection braking are shown in the following table.

Name Control Methods
Con- Setting | Factory %Z?ir:%e Open Open Mgl’)/lso_
Nﬁﬁﬁ; Display Description Range | Setting | Opera- | v\v/éL I\_/%Zp \F/cleucx b%%p Regis- | 29
tion PG | tor | tor | tor ter
1 2
Zero-speed Used to set the frequency
level (DC which starts DC injection
injection braking in units of Hz when
braking start- | deceleration to stop is 0.0 to 6-12
b2-01 | ing fre- selected. 1'0 0 0.5 Hz No A A A A A 189H 6-145
quency) When b2-01 is less than E1- ’
09, E1-09 becomes the DC
FLAHIZIIT4S | injection braking starting fre-
LIES quency.
DC injection
braking cur- | Sets the DC injection braking 0to 6-12
b2-02 | rent current as a percentage of the 100 50% No A | A A No | No | 18AH 6-16
Inverter rated current.
EL B A
DC injection | Used to set the time to per-
braking time | form DC injection braking at
at start start in units of 1 second. 0.00 613
b2-03 Used to stop coasting motor to 0.00s No Al A A A A 18BH 6-16
and restart it. When the set 10.00
EEFZINE | value is 0, DC injection brak-
ing at start is not performed.
DC injection | Used to set the time to per-
braking time | form DC injection braking at
at stop stop in units of 1 second. 0.00
b2-04 Used to prevent coasting after | = " | g 5o | No | A [ A | A | A | A [18cH]| 613
the Stop Command is input.
. 10.00
55 1R When the set value is 0.00,
DC injection braking at stop
is not performed.
Magnetic flux
compensa- Sets the magnetic flux com- 0to
b2-08 | tion volume | pensation as a percentage of 1000 0% No No | No | A No | No | 190H -
the no-load current.
T B




User Constant Tables

ESpeed Search: b3

User constants for the speed search are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open MgL’\JAso )
stant . Description etling | actory | during VI | Loop | Flux | Loop S | page
Display p Range | Setting | Opera- | \/f | with | Vec- | Vec- | Vec- | Regis- 9
Number .
tion PG | tor | tor | tor ter
1 2
Speed Enables/disables the speed
search search function for the Run
selection Command and sets the speed
(current search method.

detection or | 0: Disabled, speed calculation
speed calcu- | 1: Enabled, speed calculation
lation) 2: Disabled, current detection
3: Enabled, current detection

Speed Calculation:

When the search is started, the
motor speed is calculated and
b3-01 acceleration/deceleration is 0to3 2* No A A A No A 191H | 6-65
performed from the calculated
speed to the specified

e frequency (motor direction is
% also searched).

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. 5

Speed Sets the speed search operation .
search oper- | current as a percentage, taking
atingcurrent | the Inverter rated current as

(current 100%. 0to M
b3-02 detection) Not usually necessary to set. 200 100% No A | No A No A 192H | 6-65
When restarting is not possible
HYALRM | with the factory settings,
i reduce the value.
Speed
search Sets the output frequency
decelera- deceleration time during speed
tion time search in 1-second units. 01 to
b3-03 (current Set the time for deceleration 1'0.0 2.0s No A | No| A No | No | 193H | 6-65

detection) | from the maximum output fre-
quency to the minimum output
TRWGEN | frequency.

i)

Speed | Sets the magnetic contactor
s‘earch Walt | gperating delay time when
time (cur- | there is a magnetic contactor
rent detec-

) on the output side of the 0.0 to
b3-05 |tionor Inverter. When a speed search : 0.2s No A | A A A A | 195H | 6-65
spe‘ed caleu- | s performed after recovering 20.0
lation) from a momentary power loss,
IR the searf:h operation is delayed
i) by the time set here.
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Name Control Methods
stant ) Description etling | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis- 9
tion PG| tor | tor | tor ter
1 2
Speed Operation restarts at a speed
search obtained by multiplying the
detection speed from the speed search by
compensa- | the compensation gain (excita-
b3-10 tion gain tion search'only.). . 1.00 to 110 No A | No A No A 19AH | 6-65
(speed cal- | Increase this setting if over- 1.20
culation) voltages occur when a speed
search is performed after a
WRHEEH | long baseblock, for example, in
&AL searches at startup.
Propor- Sets the proportional gain (PI
tional gain | control) of the speed estimator
of the speed | during speed search taking the
estimator setting of N4-08 as equivalent
during to a setting of 1.0.
b3-13 speed search | Usually, ﬂ}ere 15 no need to 0.1 to 1.0% No No | No | ~No | No A 19DH | 6-66
change this setting. If, how- 2.0
ever, the load inertia is large
TR 1L and overvoltages occjur du.ring
P25 the search, reduce this setting.
Increase this setting for greater
speed coincidence response.
Rotation
direction 0: Disabled (operates with
search specified rotation direction)
b3-14 | gelection 1: Enabled (operates with Oorl 1 No A | A A No A 19EH | 6-66
rotation direction found by
e 5 ) 4 search)
Speed
search Sets the current level to retry a
retrial cur- | gpeed h t 0t
peed search as a percentage, 0 o !
b3-17 | rent level taking the Inverter rated cur- 200 150% No A | No A No A IFOH | 6-66
0,
WERER T rent as 100%.
LA
Speed
search
retrial detec- | Sets the time for detection in a 0.00 to
b3-18 | tion time speed search retrial in units of '1 00 0.10s No A | No A No A 1F1H | 6-66
seconds. '
S R
IS a]
Number of
speedsearch )
retrials Sets the number of times that a )
b3-19 speed search can be retried. 0t0 10 0 No A | No A No A IF2H | 6-66
WU RTE
W

* The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.




User Constant Tables

BTimer Function: b4

User constants for timer functions are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant , Description Slng | raciory | cunng Vif | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | vf | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Timer func- | Sets the timer function out-
tion ON- put ON-delay time (dead
delay time band) for the timer function 00to
b4-01 input, in 1-second units. ) 0.0s No A A A A A 1A3H | 6-105
. 300.0
Enabled when a timer func-
ON ZESBHFIT) | tion is set in H1-CICT or H2-
ono.
Timer func- | Sets the timer function out-
tion OFF- put OFF-delay time (dead
delay time band) for the timer function 0.0 to
b4-02 input, in 1-second units. . 00s No A A A A A 1A4H | 6-105
. 300.0
Enabled when a timer func-
OFF ZEIBITA | tion is set in H1-CIO or H2-
ono.

EPID Control: b5

User constants for PID control are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Dpen Mgglso )
stant . Description eling | Faciory | curing VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- [ - 5
tion PG | tor | tor | tor ter
! 2 —
PID control 0: Disabled
method 1: Enabled (Deviation is D-
selection controlled.)
2: Enabled (Feedback value
is D-controlled.)
3: PID control enabled
b5-01 (frequency reference + 0to4 0 No A A A A A 1ASH | 6-107
PID output, D control of
PID % deviation)
4: PID control enabled
(frequency reference +
PID output, D control of
feedback value).
Proportional | Sets P-control proportional 0.00
ps-02 | &4in (®) gain as a percentage. to 100 | Yes | A | A| A | A | A |1A6H |6107
] P-control is not performed 25.00
PID Ji when the setting is 0.00. ’
Integral (I) Sets I-control integral time in
time 1-second units. 0.0 to
b3-03 I-control is not performed 360.0 1.0 Yes Al A A A A IATH | 6-107
PID BT | when the setting is 0.0.
I.nte‘gral M Sets the I-control limit as a 0.0 to
bs-04 | limit percentage of the maximum 160 0 100.0% | Yes A | A A A A 1A8H | 6-107
PID ffji k¢ | output frequency. '
Derivative Sets D-control derivative time
bs-0s | (D) time in 1-second units. 0:00t0 1 o005 | ves [ A | A ] A | A | A |1a9H 6107
D-control is not performed 10.00
PID ST | when the setting is 0.00.
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BESASO )
stant . Description eting | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis- 9
tion PG | tor | tor | tor ter
1 2
PID upper Sets the upper limit after PID- | "
b5-06 | limit control as a percentage of the 160 0 100.0% | Yes Al A A A A | 1AAH | 6-107
PID I-j maximum output frequency. '
PIP offset Sets the offset after PID-con- | -100.0
b5-07 | adjustment trol as a percentage of the to 0.0% Yes A | A A A A | 1ABH | 6-107
PID i maximum output frequency. | +100.0
PI(Ii) ﬁlrst . Sets the time constant for low
order lag time fil -
pass filter for PID-control 0.00 to
- . . A 6-107
b3-08 | constant outputs in 1-second units. 10.00 000 Yes AlA A A A | 1ACH
PID #E3R i ] Not usually necessary to set.
PID output Select forward/reverse for
characteris- | PID output.
b5-09 tics selection | 0: PID output is forward. Oorl 0 No Al a A A A |1aDH | 6107
1: PID output is reverse
S e R (hlghllghts the output
code)
PID output
bs-10 | &M Sets output gain. 02'(5) g’ 1.0 No Al A| A A A | 1AEH | 6-107
PID Gt ¥ 5
PID reverse 0: 0 limit when PID output is
output selec- negative.
bs-11 [1O" I: Reverses when PID output | 0 No | A|A| A | A | A |IAFH |6107
1s negative.
o L0 o 0 limit when reverse prohibit
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 malfunctioning contact 0to?2 0 No Al A A A A IBOH | 6-108
not operating.
2: Detection of loss of PID
RBRERE | feedback.
Coasts to stop during
detection, and fault
contact operates.
PID feed-
back com-
mand loss Sets the PID feedback loss
bs-13 |detection ~|detectionlevelasapercent  0to ) oo | A | A | A | A | A | IBIH [s108
level units, with the maximum out- 100
put frequency at 100%.
PRSI N
Kt
PID feed-
back com-
mand loss
bs-14 | detection Sets the PID fee.:dback.loss 0.0 to 10 No Al a A A A 1B2H | 6-108
time detection level in s units. 25.5
SR KA
IR TR




User Constant Tables

Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEL’\JASO )
stant ) Description eting | Facory | quring VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor tor tor ter
1 2
PID sleep
function )
b5-15 | operation Set the PID sleep function 0.0 to 0.0 Hz No Al a A A A | 1831 | 6-108
level start level as a frequency. 400.0
EHFEEE
PID sleep
operatif)n Set the delay time until the 0.0 to
b5-16 | delay time PID sleep function starts in 2 55 0.0s No A | A A A A | 1B4H |6-108
srpapfpaen | Seconds.
I 1)
Accel/decel
time for PID )
b5-17 | reference Set the accel/dgcel time for 0.0to 00s No Ala A A A 1B5H | 6-108
PID reference in seconds. 25.5
PID finiskid
IR

EDwell Functions: b6

User constants for dwell functions are shown in the following table.

Name Control Methods
gtg:; Setting Fac- (iir:ﬁ%%e Open Open MIEL’\JASO -
. Description to VIf | Loop | Flux | Loop S | page
Num- Display P Range Set{i}rlwg Opera- | vt | with | Vec- | Vec- | Vec- | Redis- 9
ber tion PG | tor | tor | tor ter 5
1 2
Dwell fre- I—
quency at
o1 | start 0.0 to 421
b6-01 400.0 0.0 Hz No Al A A A A 1B6H 6-22
)B4
; R d ON
Dwell time un comman OFF
at start _
b6-02 Output freduency 000 1 ool No [A]A| A | Al A [B7H]|*
R 10.0 6-22
]
Dwell fre- i i |o6-01 bf% Time
quency at Py gy
b6-02 b6-04 . .
b6-03 | Stop 000 100k No |A| A| A | A | A |iBsu|*?!
. 400.0 6-22
1 The dwell function is used to output
T TN . ..
% frequency temporarily when driving
a motor with a heavy load.
Dwell time
at stop _
b6-04 01'8 g’ 00s | No |A|A| A | Aa| A |iBOH 22
{5 1B ) B
[]
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EDroop Control: b7

User constants for droop functions are shown in the following table.

Name Control Methods
Con- Setting | Fact C:iha'n o Open Dpen MgL'\JAsO _
stant . Description Slng | raciory | curng VI | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Droop control | Sets the slip as a percentage
gain of maximum frequency when
the maximum output fre-
quency is specified and the 0.0 to 421
b7-01 rated torque occurs. 160 0 0.0 Yes No | No | No A A | ICAH p _]44
DROOP 425 Droop-control is not per- '
formed when the setting is
0.0.
Droop control | Droop control responsive-
delay time ness constant 0.03 to 4-21
b7-02 . e 0.05 N A A A A A 1A4H
7 When hunting or oscillation 2.00 s ° 6-144
DROOP JE IR occurs, increase the value.




User Constant Tables

EEnergy Saving: b8

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

Name Control Methods
Con- Setting | Factor Cdrt]Jarage Open Open MBESASO-
Nomber |  Display Description Range | Seting Operg- Vit | with | Voo | Ve | Voo, | Regis- | 729°
tion PG | tor | tor | tor ter
1 2
Energy-sav- | Select whether to enable or
ing mode disable energy-saving con-
b8-01 | selection trol. Oorl 0 No A | A A A A | ICCH |6-115
0: Disable
WHEBGUBOE | 1: Enable
Energ}./-sav- Set the energy-saving gain 0.0t
bg-02 |N& gan with the open-loop vector 1 0 00 (117 Yes No | No A A A | ICDH | 6-115
T control method. '
Energy-sav-
ing filter time | Set the energy-saving filter 0.00t0 | 0.50s
b8-03 | constant time constant with the open- 1 0.0 '*2 Yes No | No | A A A | 1CEH |6-115
loop vector control method. ’
i R I )
Energy-sav- | Set the maximum motor effi-
ing coeffi- ciency value.
cient Set the motor rated capacity 0.0t | 28820
b8-04 in E2-11, and adjust the value : No A | A | No | No | No | ICFH |6-115
by 5% at a time until output 655.00 | *3x4
g R AL power reaches a minimum
value.
Power detec-
tion filter ]
b8-05 | time constant | Set the time constant for out- 1 0o 5 (N | A | A | No | No | No | 1DOH | 6115 S
put power detection. 2000
TR 1 I
I 1)
Search opera- | Set the limit value of the volt-
tion voltage | age control range during
limiter search operation.
Perform search operation to
b8-06 optimize operations using 0t 1 g0t | No | A| A | No | No | No | IDIH |6-115
minute variations in voltage 100
WRZIBITHIE | using energy-saving control.
Bt Set to 0 to disable the search
operation. 100% is the motor
base voltage.
* 1. The factory setting is 1.0 when using flux vector control.

* 2. The factory setting is 2.00 s when Inverter capacity is 55 kW min.
The factory setting will change when the control method is changed. The open-loop vector 1 factory setting is given.

* 3. By setting E2-11 (Motor rated output) the appropriate value will be set.
* 4. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
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B Zero-servo: b9

User constants for dwell functions are shown in the following table.

Con-
stant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\i

VIt
with
PG

Open
Loop
Vec-
tor
1

Flux
Vec-
tor

Open
Loop
Vec-
tor
2

MEMO-
BUS
Regis-
ter

Page

b9-01

Zero-servo
gain

F A I 2

Adjust the strength of the
zero-servo lock.

Enabled when the “zero-servo
command” is set for the
multi-function input. When
the zero-servo command has
been input and the frequency
reference drop below excita-
tion level (b2-01), a position
control loop is created and the
motor stops. Increasing the
Zero-servo gain in turn
increases the strength of the
lock. Increasing it by too
much will cause oscillation.

0to
100

No

IDAH

6-145

b9-02

Zero-servo
completion
width

FA e
R

Sets the output width of the
P-lock completion signal.
Enabled when the “zero-servo
completion (end)” is set for a
multi-function input. The
zero-servo completion signal
is ON when the current posi-
tion is within the range (the
Zero-servo position + zero-
servo completion width.)

Set the allowable position dis-
placement from the zero-
servo position to 4 times the
pulse rate of the PG (pulse
generator, encoder) in use.

0to
16383

No

1DBH

6-145




User Constant Tables

€ C: Autotuning Constants

The following settings are made with the autotuning constants (C constants): Acceleration/deceleration times,
s-curve characteristics, slip compensation, torque compensation, speed control, and carrier frequency func-

tions.

BmAcceleration/Deceleration: C1

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

Name Control Methods
Con- Setting | Fact %ha‘n o Open Open M!BESASO _
stant ) Description etting | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Accelera- Sets the acceleration time to 45
C1-01 tion time 1 accelerate from 0 to the maxi- Yes Q Q Q 0 Q 200H | 421
mum output frequency, in 1- 6-18
ABEMTE 1 | second units. )
Decelera- Sets the deceleration time to 45
tion time 1 decelerate from the maximum
C1-02 output frequency to 0, in 1- Yes Q Q Q Q Q 201H 2?;
I TR 1 second units. ;
Accelera- The acceleration time when
C1-03 tion time 2 E‘he multl-func.tlon 171’1;.>ut Yes A A A A A 202H 4-21
accel/decel time 17 is set to 6-18
I ) 2 ON.
Decelera- The deceleration time when
C1-04 tion time 2 | the multl—fun(ftlon 1nput Yes A A A A A | 2030 4-21
“accel/decel time 17 is set to 6-18
PR ) 2 ON.
Accelera- The acceleration time when
C1-05 tion time 3 the multl—fun(ftlon 1,r1]?ut No A A A A A 2041 4-21
“accel/decel time 2” is set to 6-18
Jnadei ) 3 ON. 0.0 to
R 10.0 s
Decelera- The deceleration time when 60(10 0
C1-06 tion time 3 ‘t‘he multl-fun(?tlon 171’1;.)ut No A A A A A 205H 4-21
accel/decel time 2” is set to 6-18
RN ) 3 ON.
Accelera- The acceleration time when
tion time 4 | the multi-function input 491
C1-07 “accel/decel time 1” and No A A A A A 206H 6-18
I 4 “accel/decel time 2” are set to
ON.
Decelera- The deceleration time when
tion time 4 | the multi-function input 421
C1-08 “accel/decel time 1”” and No A A A A A 207H 6-18
SR ] 4 “accel/decel time 2” are set to
ON.
Emergency | The deceleration time when
stop time the multi-function input
“Emergency (fast) stop” is set 421
C1-09 to ON. No A A A A A 208H 6-17
4 | ] This function can be used as a
stopping method when a fault
has been detected.
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Name Control Methods
Con- Setting | Fact %ha'nge Open Open MSBAS() )
stant ) Description etting | Factory | during V/f | Loop | Flux | Loop © | page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Accel/decel
time setting 0001 dun 4
) unit : 0.01-second units -
CI-10 1: 0.1-second units Oorl 1 No A A A A A 209H 6-18
kg i 1]
CE A
Accel/decel | Sets the frequency for auto-
time switch- | matic acceleration/decelera-
ing fre- tion switching.
quency Below set frequency: Accel/
decel time 4 0.0 to 421
Cl-11 Above set frequency: Accel/ 0.0 Hz No A A A A A | 20AH
. 400.0 6-19
decel time 1
P E The multi—fugction input
“accel/decel time 1” or
“accel/decel time 2” take pri-
ority.

* The setting range 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).

EmS-curve Acceleration/Deceleration: C2

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

Con-

stant

Num-
ber

Name

Display

Description

Setting
Range

Fac-

tory
Setting

Change
during
Opera-

tion

Control Methods

\i

\i
with
PG

Open
Loop
Vec-
tor
1

Flux
Vec-
tor

Open
Loop
Vec-
tor
2

MEMO-
BUS
Regis-
ter

Page

C2-01

S-curve
characteris-
tic time at
accelera-
tion start

I IR S
%:

C2-02

S-curve
characteris-
tic time at
accelera-
tion end

TSGR S
&2

C2-03

S-curve
characteris-
tic time at
decelera-
tion start

IR S

C2-04

S-curve
characteris-
tic time at
decelera-
tion end

TR EEH S
5

All sections of the S-curve characteris-
tic time are set in seconds units.

When the S-curve characteristic time is
set, the accel/decel times will increase
by only half of the S-curve characteris-

tic times at start and end.

Run Command

0.00to
2.50

0.20s

No

20BH

4-21
6-19

0.00to
2.50

0.20s

No

20CH

4-21
6-19

Output
frequency ON

C2-01

0.00to
2.50

0.20s

20DH

421
6-19

0.00to
2.50

0.00 s

20EH

4-21
6-19




User Constant Tables

EMotor Slip Compensation: C3

User constants for slip compensation are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )

ioti etting | Factory | during VIf | Loop | Flux | Loo
Nomber | Display Description Range | Setting | Opera- | vir | with | Vec. | Vec. | Vec. | Regis- | 2%
tion PG | tor | tor | tor ter
1 2

Slip compen- | Used to improve speed accu-
sation gain racy when operating with a
load.
Usually setting is not neces-
sary.
Adjust this constant at the fol-
lowing times. 0.0 to 4-18
. Whin actual speed is low, 2.5 1.0% Yes A | No A A No | 20FH 6-36
T 2eA e increase the set value.
* When actual speed is high,
decrease the set value.
Used as the applicable control
gain when using flux vector
control.

C3-01

Slip compen- | Slip compensation primary

sation pri- delay time is set in ms units.

mary delay Usually setting is not neces-

time sary.

Adjust this constant at the fol- 0to | 200 ms 418

C3-02 lowing times. No A [ No| A No | No | 210H

. 10000 * 6-36

* Reduce the setting when

o 2= R IR i) slip compensation respon-
sive is slow.

* When speed is not stabi-
lized, increase the setting. 5

S“P COMPEN- | Sets the slip compensation 0t
C3-03 | sation limit limit as a percentage of motor 200% No A | No A No | No | 211H | 6-36

. 250
Ak e | Tated ship.

Slip compen- | 0: Disabled.

sation selec- 1: Enabled.

tion during When the slip compensation
regeneration | during regeneration function
has been activated, as regen-
C3-04 eration capacity increases Oorl 0 No A | No A No | No | 212H | 6-36
momentarily, it may be neces-
i/l gz | sary to use a braking option
(braking resistor, Braking
Resistor Unit or Braking

Unit.)
Output volt- 0: Disabled.
age limit 1: Enabled. (The motor flux
C3-05 operat'lon will be lowered automati- Oorl 0 No No |No | A A No | 2131 | 636
selection cally when the output

voltage become satu-
it v s PR rated.)

* The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.
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B Torque Compensation: C4

User constants for torque compensation are shown in the following table.

Name Control Methods
Con- Setting | Factory Cd':Jarmgge Open Open M!BEL“JASO )
Normper |  Display Description Range | Seting | Opera- | v | wih | Vo | vec. | Voo, | Regis- | 729
tion PG | tor | tor | tor ter
1 2
Torque com- | Sets torque compensation
pensation gain as a ratio.
gain Usually setting is not neces-
sary.
Adjust in the following cir-
cumstances:
* When the cable is long;
increase the set value.
¢ When the motor capacity is
smaller than the Inverter
capacity (Max. applicable
motor capacity), increase
the set values. 0.00 to 4-18
c4-01 * When the motor is oscillat- | 2.50 1.00 Yes A A A No | No | 2I5H 6-39
He A ing, decrease the set val-
fil ues.
Adjust the output current
range at minimum speed rota-
tion so that it does not exceed
the Inverter rated output cur-
rent.
Do not alter the torque com-
pensation gain from its
default (1.00) when using the
open-loop vector 1 control
method.
Torque com- | The torque compensation
pensation delay time is set in ms units.
primary Usually setting is not neces-
delay time | sary.
constant Adjust in the following cir-
C4-02 cumstances ¢ Oto 120ms | Ny | A | A | A |No| No|216m |+I®
. . 10000 * 6-39
* When the motor is oscillat-
LR ing, increase the set values.
RN * When the responsiveness
of the motor is low,
decrease the set values.
Forward
starting Sets the forward starting 00t
C4-03 | torque torque as a percentage of the 2'0 0 8 0.0% No No | No A No | No | 217H -
FHAR) motor rated torque.
A
Reverse
starting Sets the reverse starting 200.0
C4-04 | torque torque as a percentage of the -to 0'0 0.0% No No | No A No | No | 218H -
P motor rated torque.
R
Starting
torque time Sets the delay time in ms for
starting torque. The filter is 0 to
Ca-05 | Comant | bled ifthe time is set 00 | 200 | 10 | No [ No| No | A | No | No 209 | -
B I to 4 ms.
fi

* The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.




User Constant Tables

mSpeed Control (ASR): C5

User constants for speed control are shown in the following table.

Name Control Methods
st Description Setting | {5 iy vt | Coop | Fiux | Loop "Gus” Page
Num- | Display Range | soiiing | OPCM@ | Vit | with | Vec- | Vec- | Vec- | Redis-
ber tion PG| tor | tor | tor ter
1 2
ASR pro-
portional Sets the proportional gain of the speed 0.00t0 20.00 4-19
CS-01 | (P) gain 1 | 1oop (ASR.) 30&00 “ Yes [No| A | No | A | A |21BH|
LA 25 1
ASR inte-
gral (I) Sets the integral ti 0.000 | 0.500 -
gral time of the speed loop 4-19
C5-02 | time 1 . . to s Yes |[No| A | No | A A |21CH
(ASR) in 1-second units. 100001 *1 6-136
BRI 1
ASR pro-
portional Usually setting is not necessary. 0.00to 20.00 4-19
C5-03 | (P)gain2 | Set to change the rotational speed gain. | 300-00 % Yes [No| A | No | A A | 21DH 6-136
*2
LEA I 4 2 - - P=C501
1=C5-02
ASR inte- ocs.03
gral (I) T ceo4 0.000 | 0.500 4-19
C5-04 | time 2 to s Yes |No| A | No | A A | 21EH 6136
E1-04  Motor speed (Hz) 10.000 *]
BN ] 2
ASR limit | Sets the upper limit for the compensa-
C5-05 tion frequency for the speed control 0.0to 5.0% No I Nol| Al No | No | No | 21FH | 6137
ASR B2 loop (ASR) to a percentage of the 20.0
maximum output frequency.
ASR pri- Sets the filter time constant for output- S
mary delay | ting torque references from the speed s
time Z(:;tf:;litlsop (ASR). It is set in 1-sec- 0.000 | 0.004 o
C5-06 . ) . to s No |No|No| No | A A | 220H
With open-loop vector 2 control, this 0.500 . 6-137
ASR JEIRIF | setting is enabled only for speeds in ’
1] the range 0 to 35 Hz.
Usually setting is not necessary.
ASR
switching | et the frequency for switching 00t | 00 419
C5-07 | frequency | petween Proportion Gain 1, 2 and Inte- 46 0.0 H'Z No |No|[No| No | A A | 221H 6137
19425 ) e gral Time 1, 2 in Hz units. ’
ASR inte-
gral (I) Set to a small value to prevent any rad- 0to
C5-08 | 1imit ical load change. Set to 100% of the 400 400% No No|No| No | A A | 222H | 6-137
maximum output frequency.
Fr B
ASR pri- Sets the filter time constant for output-
mary delay | ting torque references from the speed
time 2 c?lr;tr(;liioop (ASR). It is set in 1-sec- 0.000 0010 420
C5-10 one nrs. ‘ o | No |No|No| No |No | A |231H [6-137
With open-loop vector 2 control, this 0.500 s 6-141
ASR HEIRIN | setting is enabled only for speeds ’
I} 2 greater than 35 Hz.
Usually setting is not necessary.

* 1. When the control method is changed, the factory settings will change. The flux vector factory settings are given. Refer to Factory Settings that Change
with the Control Method (A1-02).

* 2. The setting range for flux vector and open-loop vector 2 controls is 1.00 to 300.00.
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mCarrier Frequency: C6

User constants for the carrier frequency are shown in the following table.

c Name Control Methods
on- Change MEMO-
. Fac- - Open Open
stant Fn Setting during BUS
. Description t Vif | Loop | Flux | Loop S|P
Num- | Display P Range Se%ri}r/,g Opera- | it | witn | Voo | Vec- | Veo. | Regis- | 29
ber tion PG | tor tor tor ter
1 2
Carrier fre-
quency Select carrier wave fixed pattern. Lo F 6 N 4-6
C6-02 | selection | Select F to enable detailed settings to No [Q|Q| Q|0 O | 224H | 4-18
*
. 2 *] *4
Hyl iz | Using constants C6-03 to Co-07. 6-42
EEs
Carrier Set the carrier frequency upper limit and
frequency | lower limit in kHz units. 2.0t0 | 5
C6-03 | upper limit | The carrier frequency gain is set as fol- | 15.0 :
- pp | q y 8 o 05 kHz No A|A| A | A | No |225H |6-42
s N OWS! *1]
BEpoeE b With the vector control method, the *6
R . . .
upper limit of the carrier frequency is
Carrier fixed in C6-03.
604 frequency 04t | 15.0
*3 lower limit 150 | kHz No | A| A | No | No | No |226H |6-42
BWHET | A
B Carrier frequency
Carrier fre- | © [
quency c6-04 Output frequenciy x (C6-05) x K
propor- . Output
tional gain E1-04  frequency
. (Max. output frequency)
©6-05 0011 90 | No |A|A|No|No|No|227H |64
3 K is a coefficient that depends on the 99
HyksZ Ll | setting of C6-03.
151138 5 C6-03>10.0kHz: K=3
10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0kHz>C6-03: K=1
Carrier fre-
quency
selection Select the carrier frequency when open-
for open- | loop vector 2 control is used.
1: 2 kHz 1 No |No | No | No o
C6-11 |loopvee- | = 1to 4 No Q |22DH | 4-20
tor 2 con- | 2:4kHz *1 4| x4 | x4 *4
6-42
trol 3: 6 kHz
4: 8 kHz
76 PG Rk
2 B

* % % %

*

AN N AW N =

. This constant can be monitored or set only when F is set for C6-02.

. Displayed in Quick Programming Mode when motor 2 is set for a multi-function input.

. The maximum output frequency depends on the setting for the carrier frequency (refer to page 6-43).
. The factory setting for 400V 132kW and 220kW flax vector control (A1-02 = 3) is 1.5 kHz, for software version VSG123032 or later.

. The factory settings depend on the capacity of the Inverter. The values for a 200 V Class Inverter for 0.4 kW are given.
. The setting ranges depend on the capacity of the Inverter. The values for a 200 V Class Inverter for 0.4 kW are given.




User Constant Tables

¥ d: Reference Constants

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

BPreset Reference: d1

User constants for frequency references are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant . Description SHuing | Facory | curng VI | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Frequency
) reference 1 Sets the frequency reference 4-6
d1-01 in the units used in 01-03. 0.00Hz | Yes Q Q Q Q Q 280H 6-5
BIHRSRL 1
Frequency The frequency reference
reference 2 when multi-step speed refer- 4-6
d1-02 ence 1 is ON for a multi-func- 0.00Hz|  Yes Q Q Q Q Q 281H 6-5
WIS 2 tion input.
Frequency The frequency reference
reference 3 when multi-step speed refer- 4-6
di-03 ence 2 is ON for a multi-func- 0.00Hz ) Yes Q Q Q Q Q 2824 6-5
Wi e 4 3 tion input.
Frequency The frequency reference
reference 4 when multi-step speed refer- 4-6
di-04 ences 1 and 2 are ON for 0.00Hz|  Yes QlQ Q Q Q 283H 6-5
AR 4 multi-function inputs. 5
Frequency The frequency when multi- I
d1-05 |reference 5 step speed reference 3 is ON 0.00Hz | Yes A | A A A A 284H | 6-5
WiRiE 4 5 for a multi-function input.
Frequency The frequency reference
reference 6 when multi-step speed refer- 0 to
d1-06 ences 1 and 3 are ON for 400.00 0.00Hz| Yes A | A A A A | 285H | 6-5
WA 6 multi-function inputs. *
Frequency The frequency reference
41-07 reference 7 when multi-step speed refer- 000Hz| Yes Al A A A A 286H | 625
ences 2 and 3 are ON for
WERIES T multi-function inputs.
Frequency The frequency reference
d1-08 reference 8 when multi-step speed refer- 000Hz| Yes Al a A A A 287H | 6.5
ences 1, 2, and 3 are ON for
Wi fE4 8 multi-function inputs.
Frequency The frequency reference
d1-09 reference 9 when multl—step speed Fefer— 0.00Hz| Yes Al a A A A | 2881 )
ence 4 is ON for a multi-func-
WSG9 tion input.
Frequency The frequency reference
reference 10 | when multi-step speed refer-
d1-10 0.00Hz | Yes A A A A A 28BH -
ences 1 and 4 are ON for
WiAAE4 10 | multi-function inputs.
Frequency The frequency reference
di-11 reference 11 | when multi-step speed refer- 000Hz| Yes Al a A A A | 2scH )
ences 2 and 4 are ON for a
WEtR 4 11 multi-function inputs.
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEBASO )
stant . Description eting | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis- 9
tion PG | tor | tor | tor ter
1 2
Frequency The frequency reference
di-12 reference 12 | when multi-step speed refer- 0.00Hz| Yes Al A A A A |2spH| -
ences 1, 2, and 4 are ON for
WAAE4 12 | multi-function inputs.
Frequency The frequency reference
d1-13 reference 13 | when multi-step speed refer- 0.00Hz|  Yes Ala A A A | osEH )
ences 3 and 4 are ON for
WiAAE4 13 | multi-function inputs.
Frequency The frequency reference
reference 14 | when multi-step speed refer-
di-14 0.00Hz | Yes Al A A A A | 28FH -
] ences 1, 3, and 4 are ON for
WiEAE4 14 | multi-function inputs. 0to
Frequency The frequency reference 400.00
reference 15 | when multi-step speed refer- *
d1-15 ences 2, 3, and 4 are ON for 0.00Hz | Yes A A A A A 290H -
W4 15 | multi-function inputs.
Frequency The frequency reference
reference 16 | when multi-step speed refer-
d1-16 ences 1,2, 3, and 4 are ON 0.00Hz | Yes A A A A A 291H -
WiA#AE4 16 | for multi-function inputs.
Jog frequency | The frequency reference
reference when the jog frequency refer- 4-6
d1-17 ence selection, FJOG com- 6.00Hz| Yes Q Q Q Q Q 292H | 6-5
SR mand, or RJOG command is 6-84
ON.
Note The unit is set in 01-03 (Frequency units of reference setting and monitor). The default for 01-03 is 0 (increments of 0.01 Hz).
* The setting range for open-loop vector 2 control is 0 to 132.0.
BReference Limits: d2
User constants for frequency reference limits are shown in the following table.
Name Control Methods
Con- Setting | Fact %ha'n o Open Open MSL')ASO )
stant . Description eting | Faciory | curing VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v | with | Vec- | Vec- | Vec- | Regis- [ -9
tion PG | tor | tor | tor ter
1 2
Fr;quency Set the output frequency
reference upper limit as a percent, tak- 0.0 to N 6-34
d2-01 upper limit ing the max. output frequency | 110.0 100.0% | No Al A A A A 289H 6-79
sk L |0 be 100%.
Fr:quency Sets the output frequency
reference s
- lower limit as a percentage of | 0.0 to o 6-34
d2-02 | lower limit the maximum output fre- 110.0 0.0% No Al A A A A | 28AH 6-79
Wit 4 R | duency-
Master speed Set the master speed refer-
42-03 referen‘ce‘ ence lower limit as a percent, | 0.0 to 0.0% No Al a A A A | 2031 6-34
lower limit taking the max. output fre- 110.0 e 6-79
e 4 R | quency to be 100%.




User Constant Tables

EJump Frequencies: d3

User constants for jump frequencies are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant . Description etling ac Ory uring V/f | Loop | Flux | Loop : Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Jump fre- Set the center values of the
d3-01 |quency 1 jump frequencies in Hz. 00Hz | No Al A A A A | 2041 4-21
This function is disabled by 6-31
IR . .
setting the jump frequency to
Jump fre- 0 Hz. Always ensure that the
) quency 2 following applies: 0.0to 4-21
d3-02 d3-01 > d3-02 > d3-03 400.0 0.0 Hz No AlA A A A | 29H 6-31
BRIEIR 2 Operation in the jump fre-
Jump fre- quency range is prohibited
quency 3 but during acceleration and 421
d3-03 deceleration, speed changes 00Hz | No Al A A A A | 296H 6-31
R 3 smoothly without jump.
Jump fre- Sets the jump frequency
) quency width | bandwidth in Hz. 0.0 to 4-21
d3-04 ~ The jump frequency will be 20.0 1.0Hz No AlA A A A | 29H 6-31
FIESRIEIE | the jump frequency = d3-04.
mReference Frequency Hold: d4
User constants for the reference frequency hold function are shown in the following table.
Name Control Methods
Change [e) [e) MEMO-
Con- ) : pen pen
it Setting | Factory | during Vif | L FI L BUS 5
stant . Description ; oop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter L
1 2
Frequency Sets whether or not frequen-
reference cies on hold will be recorded.
hold function | 0: Disabled (when operation
selection is stopped or the power is
turned on again starts at
0.
1: Enabled (when operation
) is stopped or the power is :
d4-01 turned on again starts at Oorl 0 No A | A A A A | 298H | 6-78
the previous hold
R RFEDIRE frequency_)
This function is available
when the multi-function
inputs “accel/decel Ramp
Hold” or “up/down” com-
mands are set.
+ - Speed Set the frequency to be added
limits to or subtracted from the ana-
log frequency reference as a
percent, taking the maximum
output frequency to be 100%. 0 to o
d4-02 - b Enabled when the increase 100 10% No A A A A A 299H | 6-82
[ (+) speed command or
decrease (-) speed command
is set for a multi-function
input.
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ETorque Control: d5

User constants for the torque control are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'nge Open Open MBESASO -

ioti etting | Factory | during VIf | Loop | Flux | Loo
Nomber | Display Description Range | Setting | Opera- | vir | with | Vec. | Vec. | Vec. | Regis- | ~29°
tion PG | tor | tor | tor ter
1 2

Torque con- 0: Speed control (C5-01 to
trol selection C5-07)

1: Torque control
This function is only avail-
able in flux vector control
ds5-01 method. To use the function Oorl 0 No No | No | No A A | 29AH | 6-127
A for switching between speed
and torque control, set to 0
and set the multi-function
input to “speed/torque control
change.”

Torque Set the torque reference delay
reference time in ms units.

delay time This function can be used to
adjust the noise of the torque
ds-02 control signal or the respon-
AR EIEIR siveness with the host con-
I i troller. When oscillation
occurs during torque control,
increase the set value.

0to "
1000 0 No No | No | No A A 29BH | 6-127

Speed limit Set the speed limit command
selection method for the torque control
method.
1: The analog input limit
from a frequency refer-
T A B e ence
2: Limited by d5-04 constant
setting values.

d5-03 1or2 1 No No | No | No A A 29CH | 6-127

Speed limit Set the speed limit during

torque control as a percentage

of the maximum output fre-

quency.

45-04 This fl{nction is ena})led'when -120 to 0 No No | No | No A A | 200H | 6127

R PR d5-03 is set to 2. Directions +120

are as follows.

+: Run Command direction

-: Run Command opposite
direction

Speed limit Set the speed limit bias as a
bias percentage of the maximum
output frequency. 0to
ds-05 Bias is given to the specified 120 10 No No | No | No A A | 29EH | 6-127
AT speed limit. It can be used to

adjust the margin for the
speed limit.
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User Constant Tables

Name Control Methods
gtg:; Description Setting | Factory %'L?'ir:%e VI Egsg Flux (Eggg MBECJAS(‘)- Page
Displa Range | Setting | Opera- | v/i | with | Vec- | Vec- | Vec- | Redis- 9
Number play :
tion PG | tor | tor | tor ter
1 2
Speed/torque | Set the delay time from input-
control ting the multi-function input
switching “speed/torque control
timer change” (from On to OFF or
OFF to ON) until the control
is actually changed, in ms
units.
This function is enabled when
ds5-06 the multi-function input 0to 0 No |No|[No| No | A | A |29FH |6-128
speed/torque control 1000
) change” is set. In the speed/
PRI | torque control switching
timer, the analog inputs hold
the values of when the
“speed/torque control
change” changes. Always be
sure to allow time for this
process to finish completely.
Rotation 0: Disabled
direction 1: Enabled
limit Usually, use a setting of 1
operation (enabled).
d5-07 | selection Be sure to enable this setting | 0or 1 1 No No | No | No | No A | 2A6H | 6-128
when rotating the motor in
ek e B the san?e qlrecFlor} as the
i speed limit (winding opera-
tion).
* The factory setting will change when the control method is changed. The flux vector factory setting is given. 5
L
BField Weakening: d6
User constants for the field weakening command are shown in the following table.
Name Control Methods
Cor- Seting | Factory | durng. A
stant . Description eting | factory | curing VI | Loop | Flux | Loop > | Page
Number| Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec. | Regis- [ -
tion PG | tor | tor | tor ter
1 2
Field weak- | Set the Inverter output volt-
ening level age when the field weakening
command is input.
It is enabled when the field 0o
d6-01 weakening command is set 100 80% No Al A No | No | No | 2A0H -
S for a multi-function input.
Set the level as a percentage
taking the voltage set in the
V/f pattern as 100%.
Field Set the lower limit in hertz of
frequency the frequency range where
field control is valid.
The field weakening com- 0.0t
d6-02 mand is valid only at frequen- 460 8 0.0 Hz No A | A No | No | No | 2A1H -
e cies above this setting and '
only when the speed is in
agreement with the current
speed reference.
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Name

Control Methods

con- Setting | Factory CdTJarir;%e Open Open M!BEBASO )
inti VIf | Loo| Flux | Loo
Nommer | Display Description Range | Setting | Opera- | vt | with | Vec. | Vec. | Vec. | Regis- |~ 29°
tion PG | tor | tor | tor ter
1 2
Field forcing
function Set the field forcing function.
d6-03 | gelection 0: Disabled Oorl 0 No No | No | A A A | 2A2H | -
1: Enabled
Al K S T
A¢R time Set the factor to multiple
constant times the secondary circuit
time constant of the motor to
achieve the A¢R time
constant.
A¢R time constant = 0.00 to
d6-05 Secondary circuit time 1 0.00 1.00 No No | No | No | No A | 2A4H | -
JiE AR T | constant x d6-05 ’
ZH; A¢R will not function when
d6-05 is 0. If d6-05 is not 0,
the lower limit of the value
will be internally adjusted to
200 ms in the Inverter.
Field forcing | Set the excitation current ref-
limit erence’s upper limit for field
forcing. Set the limit as a per-
centage, taking the motor’s 100 to
d6-06 no-load current as 100%. 400 400% No No | No A A A | 2A5H -
il Enabled for operation other
than DC excitation.
Usually, there is no need to
change this setting.




User Constant Tables

@ E: Motor Constant Constants

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

mV/f Pattern: E1

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

Name Control Methods
con S BparT——Topar | VELO
ipti oting | Facory | quring VI | Loop | Flux | Loo
Num- Display DeSCFIptIOH Range | Setting Opera— Vi | with Vecr-) Vec- Vecr-) Regis- Page
ber tion PG | tor tor tor ter
1 2

Input volt- | Set the Inverter input voltage in 1

. 155to
age setting | volt. 200 V 4-5
E1-01 This setting is used as a reference 2*515 *] No QlQ Q Q Q | 300H 6-120
AL value in protection functions.
V/fpattern | 0 to E: Select from the 15 preset
selection patterns.
E1-03 F: Custom user-set patterns OtoF F No Q| Q| No | No | No | 302H |6-120
V/F ki (Applicable for settings E1-04
e to E1-10.)
Max.
output 40.0t0 | 50.0
E1-04 | frequency 400.0 Hz No Q|1 Q| Q Q Q | 303H |6-120
R .
5
Max. 0.0to | 200.0 .
El-05 |Voltage 255.0 \Y No Q| Q| Q Q Q | 304H |6-120
HNHLE Output voltage (V) " 12
E105)
Base (2AsE) 0.0to | 50.0
E1-06 | frequency o 4000 | Hz | No | Q| Q| Q | Q | Q |305H |6-120
A (E1-08) *5 *2
VMIN
Mid. output (E1-10)

E109) (€107 (E10e)ET0H | 0.0
E1-07 | frequency Frequency (2) | gno0 | e | No | A | A | A | No | No | 306H |6-120

SHUIE7 S To set V/f characteristics in a
straight line, set the same values for

lf\:l;g. ZEEPIH E1-07 and E1-09. In this case, the 0.0 to
uency . . . . )
N setting for E1-08 will be disre- 132V 4-18
E1-08 | yoltage garded. 25*51.0 IR No A | A | A | No| No | 307H 6-120
o ] H s Always ensure that the four fre-
quencies are set in the following
Min. output | manner:
frequency | E1.04 (FMAX) > E1-06 (FA) > E1- 0.0t 0.5 Hz
E1-09 . 400.0 ’ No Q1| Q Q A Q | 308H |6-120
Sk L 07 (FB) 2 E1-09 (FMIN) i *2
Min. output
frequency 0.0 to
_ voltage ) 24V 4-18
E1-10 25*51.0 % No A | A| A | No | No | 309H 6-120
TR AR i
JE
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Name Control Methods
Con- Change Open Open | MEMO-
stant s Setting | Factory | during Vif | Loop | Flux | Loop BUS P
Num- Display Descnptlon Range | Setting Opera— Vi | with | Vec- | Vec- | vec- | Regdis- age
ber tion PG | tor | tor | tor ter
1 2
Mid. output 0.0 to .
El-11 | frequency2 4000 | 7 Il No |A|A| A | A | A [30AH|6-120
rh 5 2 "
Mid. output
frequency | Set only to fine-adjust V/f for the 0.0 to 0.0V
EL-12 | yoltage 2 output range. Normally, this setting | 255.0 '*3 No A | A A A A | 30BH | 6-120
is not required. *1
rhn] s 2
Base 0.0 to 0.0V
El-13 |Voltage 255.0 " No A|lA|Q Q Q | 30CH | 6-120
HAHE "
* 1. These are values for a 200 V Class Inverter. Values for a 400 V Class Inverter are double.
* 2. The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.
* 3. E1-11 and E1-12 are disregarded when set to 0.0.
* 4. E1-13 is set to the same value as E1-05 by autotuning.
* 5. The setting range for open-loop vector 2 control is 0 to 132.0.
EMotor Setup: E2
User constants for motor 1 are shown in the following table.
Name Control Methods
Stzrr:; Description Setting | Factory CdTJarir:%e VI (ngg Flux (ngg MSSASO ) Page
Number | Display Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Motor rated | Sets the motor rated current in
current 1 A units.
These set values will become 0.32 ¢ 45
the ref lues for mot 22t0 "
E2-01 e reference values for motor 6.40 1_9*0 A No ol a Q Q Q | 30EH | 6.57
s | PTOtECEION, tOTqUE limits and Y 1 P
HALAE i torque control.
This constant is automatically
set during autotuning.
Motor rated | Sets the motor rated slip in
slip Hz units.
These set values will become 0.00 0 |2.90 H
E2-02 the reference values for slip 2'0 00 ’ *1 Z1 No A A A A A 30FH 2}};
HLAEH % | compensation. ’
This constant is automatically
set during autotuning.
Motor no- Sets the motor no-load cur- 0.00 ¢
. . .00 to
E2-03 load current ren} inl A un}ts. . 189 1.20 A No A A A A A 310H | 6-117
T This constant is automatically 3 *1
R set during autotuning.
Number of Sets the number of motor
motor poles | poles.
E2-04 . . . 2 t0 48 | 4 pol N N N 311H | 6-117
. This constant is automatically ° poles ° o Q ° Q Q
AL set during autotuning.
Motor line- ts th tor phase-to-ph:
to-line resis- feiiitagc??noélpur??tz T | 0000 | 9842
E2-05 . . s to Q No A | A A A A 312H | 6-117
tance This constant is automatically 65.000 “
24 7] L B set during autotuning. '
Motor leak Sets the voltage drop due to
inductance motor leakage inductance as a
0,
E2-06 percentage of the motor rated | 0.0to | 18.2% No No | No A A A 31310 | 6117
1 voltage. 40.0 1
* LR B This constant is automatically
set during autotuning.




User Constant Tables

Name Control Methods
;g:t Description Setting | Factory CdTJ&rlir:l%e \i CL)EES Flux ?553 M!BEL“JASO Page
Number Display p Range | Setting Opera— V/if | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Motor iron Sets the motor iron saturation
saturation coefticient at 50% of mag- 0.00 to
E2-07 | coefficient 1 | netic flux. 0 50 0.50 No No | No A A A 314H | 6-117
[ This constant is automatically ’
AR set during autotuning.
Motor iron Sets the motor iron saturation
saturation coefficient at 75% of mag- 0.00 to
E2-08 | coefficient 2 | netic flux. 0 75 0.75 No No [ No | A A A 315H |6-117
N This constant is automatically '
tmRL 2 set during autotuning.
Motor Sets motor mechanical loss as
mechanical a percentage of motor rated
loss output (W).
Usually setting is not neces-
sary.
Adjust in the following cir- 0.0 to
E2-09 cumstances: 1'0 0 0.0 No No | No | A A A | 316H -
e When torque loss is large ’
due to motor bearing.
WUkt 2k o When the torque loss in the
pump or fan is large.
The set mechanical loss will
compensate for torque.
Motor iron
loss for . .
E2-10 | torque com- | S¢S motor iron loss in W Ol 1 1UW N | A A | No|No| No[317H |e117
pensation units. 65535 *1
B 5
Motor rated | Set the rated output of the
output motor in units of 0.01 kW. 0.00to | 0.40 L
E2-11 PM* This constant is automatically | 650.00 *4 No Qe Q Q Q | 318H J6-1Is
WALEE set during autotuning.
Motor iron Sets the motor iron saturation
saturation coefficient at 130% of mag- 13010
E2-12 | coefficient 3 | netic flux. 1 60 1.30 No No [No | A A A 328H |6-118
/ N This constant is automatically '
AR S set during autotuning.

* 1. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

* 2. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.
For the motor no-load current, set E2-03 to a value less than that of E2-01.

* 3. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given. The upper limit depends on the setting of
E2-01.

* 4. The same capacity as that of the Inverter will be set if the constants are initialized.
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B Motor 2 V/f Pattern: E3

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

Con-

stant

Num-
ber

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\Zi

Vit
with
PG

Open
Loop
Vec-
tor
1

Flux
Vec-
tor

Open
Loop
Vec-
tor
2

MEMO-
BUS
Regis-
ter

Page

E3-01

Motor 2
control
method
selection

P

0: V/f control

1: V/f control with PG

2: Open-loop vector control
3: Flux vector control

4: Open-loop vector 2 control

Oto4

319H

E3-02

Motor 2
max. out-
put fre-
quency
(FMAX)

i

E3-03

Motor 2
max. volt-
age
(VMAX)

= IV

E3-04

Motor 2
max. volt-
age fre-
quency
(FA)

AN

E3-05

Motor 2
mid. out-
put fre-
quency 1
(FB)

RUEETES

E3-06

Motor 2
mid. out-
put fre-
quency
voltage 1
(VO

i H s

E3-07

Motor 2
min. out-
put fre-
quency
(FMIN)

AT A

E3-08

Motor 2
min. out-
put fre-
quency
voltage
(VMIN)

3R REN
3

Output voltage (V)

VMAX
E3-03

VvC
E3-06

VMIN | ...
E3-08

FMIN FB FA  FMAX
E3-07 E3-05 E3-04 E3-02

Frequency (Hz)

To set V/f characteristics in a
straight line, set the same values for
E3-05 and E3-07.

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

Always ensure that the four frequen-
cies are set in the following manner:
E3-02 (FMAX) > E3-04 (FA) > E3-
05 (FB) > E3-07 (FMIN)

40.0to
400.0
*3

50.0
Hz

No

31AH

0.0 to
255.0
1

200.0

*2

31BH

0.0 to
400.0

50.0

31CH

0.0 to
400.0

3.0Hz
*2

31DH

0.0 to
255.0
*1

132V

*1

31EH

0.0 to
400.0

0.5Hz
*2

31FH

0.0 to
255.0
1

24V
*1

320H

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

* 2. The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.

* 3. The setting range for open-loop vector 2 control is 0 to 132.0.




User Constant Tables

EMotor 2 Setup: E4

User constants for motor 2 are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant . Description etling ac Ory uring V/f | Loop | Flux | Loop N Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Motor 2 rated | Sets the motor rated current in
current 1 A units.
These set values will become 0.32
E4-01 the refe‘rence Value§ fqr motor 0 6.40 1.90 A No A A A A A 210 | 6257
protection, torque limits and *2 *]
WALBUE IR | torque control.
This constant is automatically
set during autotuning.
Motor 2 rated | Sets the motor rated slip in
slip Hz units.
These set values will become 0.00t0 |2.90 1
E4-02 the reference values for slip 2 0.00 ’ “ “1 No A| A A A A 322H -
WHL2 BUEH | compensation. ’
% This constant is automatically
set during autotuning.
i\/lo(;or 210- | Sets the motor no-load cur- 0,00+
oad current : . . 0
E4-03 i ! /;\ S et | 189 | O No A A A | A A 3H]| -
HUHL 2 Akt is constant is automatically Y
A set during autotuning.
Motor 2 num-
ber of poles | Sets the number of motor
E4-04 | (number of | poles. . . 21048 [4poles| No |[No| A | No | A | A |324H | -
poles) This constant is automatically 5
set during autotuning.
HLBL 2 B L
Motor 2 line-
to-line resis- Setis the m(?tor pha§e—t0—phase 0.000 | 9.842
E4.05 |tance resistance in Qunits. to o No |A|A| A | A | A [325H] -
This constant is automatically 65.000 .
AL 2 ML | set during autotuning, ’
BH
Motor 2 leak | Sets the voltage drop due to
inductance motor leakage inductance as a
0,
E4-06 percentage of the motor rated | 0.0to | 18.2% No No | No | A A A 326H )
voltage. 40.0 *1
WbL 2 9 | This constant is automatically
set during autotuning.
Motor 2 rated | get the rated output of the
capacity ; ;
E4-07 Toorn s of ot,01 ktW‘ " 2‘5000(;8 0801 No |A|Aa| A | A]| A [32m]| -
HUPL 2 e is constant is automatically .
B set during autotuning.
* 1. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

* 2. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.

* 3. If a multi-function input is set for motor 2 (H1-OO = 16), the setting range will depend upon the Inverter capacity. The value for a 200 V Class Inverter
of 0.4 kW is given. The upper limit depends on the setting of E4-01.

* 4. The same capacity as that of the Inverter will be set if the constants are initialized.
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€ F: Option Constants

The following settings are made with the option constants (F constants): Settings for option boards

EPG Option Setup: F1

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

Con-
stant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\i

\i
with
PG

Open
Loop
Vec-
tor
1

Flux
Vec-
tor

Open
Loop
Vec-
tor
2

MEMO-
BUS
Regis-
ter

Page

F1-01

PG constant

PG Jikh %

Sets the number of PG (pulse
generator or encoder) pulses.
Sets the number of pulses per
motor revolution.

0 to
60000

600

380H

6-158

F1-02

Operation
selection at
PG open cir-
cuit (PGO)

PG i fEiE e

Sets the PG disconnection
stopping method.

0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.)

1: Coast to stop

2: Fast stop (Emergency stop
using the deceleration
time in C1-09.)

3: Continue operation (To
protect the motor or
machinery, do not
normally make this
setting.)

0to3

No

No

No

No

381H

6-158

F1-03

Operation
selection at
overspeed
(0s)

0S ik FE

Sets the stopping method
when an overspeed (OS) fault
occurs.

0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.)

1: Coast to stop

2: Fast stop (Emergency stop
using the deceleration
time in C1-09.)

3: Continue operation (To
protect the motor or
machinery, do not
normally make this
setting.)

0to3

382H

6-158

F1-04

Operation
selection at
deviation

DEV Z)) {4

Sets the stopping method
when a speed deviation
(DEV) fault occurs.

0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.)

1: Coast to stop

2: Fast stop (Emergency stop
using the deceleration
time in C1-09.)

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

0to3

383H

6-158




User Constant Tables

Name Control Methods
Con- Setting | Factory Cdearif;]%e Open Open M!BEL“J/ISO )
ipti VIf | Loop | Flux | Loo
Nomer | Display Description Range | Setting | Opera- | vt | witn | Vec. | Veo. | Veo. | Regis- |~ 29°
tion PG | tor | tor | tor ter
1 2
PG rotation 0: Phase A leads with
Forward Run Command.
(Phase B leads with
F1-05 Reverse Run Command.) | 0 No |No| A | No | A | No | 384H |6-158
PG 7 5 1: Phase B leads with
Forward Run Command.
(Phase A leads with
Reverse Run Command.)
PG division | Sets the division ratio for the
rate (PG PG speed control board pulse
pulse moni- | output.
tor) Division ratio = (1+ n) /m
(n=0 or 1 m=1 to 32)
F1-06 Fl1-06=0 00 i;;’ 1 No |[No| A | No| A | No |385H |e150
n m
PG #ith 404tk | This constant is only effective
when a PG-B2 is used.
The possible division ratio
settings are: 1/32 <F1-06 < 1.
Integral value | Sets integral control during
during accel/ | acceleration/deceleration to
decel enable/ | either enabled or disabled.
disable 0: Disabled (The integral
function isn't used while
F1-07 accelerating or Oorl 0 No No| A | No | No | No | 386H |6-159
decelerating; it is used at
BUN SR constant speeds.)
1: Enabled (The integral
function is used at all
times.)
Overspeed
detection Sets the overspeed detection 0to
F1-08 | evel method. 120 115% No No | A | No A A | 387H | 6-159
Frequencies above that set for
IR A F1-08 (set as a percentage of
Overspeed the maximum output fre-
detection quencg)t }zl'latf continue tfo N 0o
. exceed this frequency for the .0 to )
F1-09 | delay time time set in F1-09 are detected 2.0 0 S ; No No | A No A A 388H | 6-159
0S A H as overspeed faults.
I i
Excesswe. Sets the speed deviation
SPeed devia- | otection method.
F1-10 t¥on detec- Any speed deviation above 0to 50 10% No No A No A A 389H | 6-159
tion level the F1-10 set level (set as a
DEV #% i 1 | percentage of the maximum
output frequency) that contin-
Excessive ues for the time setin F1-11 is
speed devia- | detected as a speed deviation.
tion detec- | Speed deviation is the differ- | 0.0 to
FI1-11 | tion delay ence between actual motor 10.0 05s No No | A No A A 38AH | 6-159
time speed and the reference com-
DEV £ th i i mand speed.
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Name Control Methods
(s:tg:t Description Setting | Factory Cdr:ﬁir:%e Vit (L)ggg Flux (L)gg; M!BEBASO- Page
Number | Display Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis-
tion PG | tor | tor | tor ter
1 2
Number of Sets the number of teeth on
PG gear teeth | the gears if there are gears
F1-12 | between the PG and the 0 No No | A No No No | 38BH | 6-159
motor.
PG 4R 14 1 0t
Input pulses from PGX60  FI-13 10000
Number of FI-01 FL-12
PG gear teeth
F1-13 |2 A gear ratio of 1 will be used 0 No No| A | No | No | No | 38CH |6-159
if either of these constants is
PG ki E 2 | set to 0.
PG open-cir- | Used to set the PG disconnec-
cuit detection | tion detection time. PGO will 00to
F1-14 | time be detected if the detection 1'0 0 2.0s No No | A No A No | 38DH | 6-159
time continues beyond the set '
PGO KX I 1] | time.
* When the control method is changed, the factory setting will change. The flux vector factory setting is given.
EAnalog Reference Board: F2
User constants for the Analog Reference Board are shown in the following table.
Name Control Methods
Con- Setting | Fact tha'n o Open Open MSSASO )
stant . Description eting | factory | curing VI | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Bi-polar or Sets the functions for channel
uni-polar 1 to 3 which are effective
input selec- | when the AI-14B Analog
tion Reference Board is used.
0: 3-channel individual
(Channel 1: terminal Al,
Channel 2: terminal A2,
Channel 3: terminal A3)
- 6-165
F2-01 1: 3-channel addition (Addi- | ° 71 [ © Noo Al A A AL A 38
tion values are the fre-
AT14 F Mk quency reference)

When set to 0, select 1 for bl-
01. In this case the multi-
function input “Option/
Inverter selection” cannot be
used.




User Constant Tables

mDigital Reference Board: F3

User constants for the Digital Reference Board are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open M!BEL’\JASO )

it etting | Factory | during VIf | Loop | Flux | Loo
Nomber | Display Description Range | Setting | Opera- | vir | with | Vec. | Vec. | Vec. | Regis- | 2%
tion PG | tor | tor | tor ter
1 2

Digital input | Sets the Digital Reference
option Board input method.
: BCD 1% unit
: BCD 0.1% unit
: BCD 0.01% unit
BCD 1 Hz unit
: BCD 0.1 Hz unit
: BCD 0.01 Hz unit
: BCD special setting (5- 0to7 0 No A| A A A A 390H | 6-165
DI By ANk dlglt input)

7: Binary input
6 is only effective when the
DI-16H2 is used.
When 01-03 is set to 2 or
higher, the input will be BCD,
and the units will change to
the 01-03 setting.

F3-01
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HAnalog Monitor Boards: F4

User constants for the Analog Monitor Board are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open MgL'\JAsO -
stant , Description Slng | raciory | curng VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Channel 1 Effective when the Analog
monitor Monitor Board is used.
F4-01 | selection Monitor selection: 1to 50 2 No A A A A A 391H | 6-89
D Set the number of the monitor
CHL Hiy i P item to be output. (U1-00)
Channel 1 Gain:
i Set th Itiple of 10 V fi .
F4-02 | gain ct the multiple of 10 Vo1 0.00t0 1y g0 | e | A | A | A | A | A |392H | 689
outputting monitor items. 2.50
CHl it sl | 4, 10 to 14, 25, 28, 34, 39, 40
cannot be set. 29 to 31 and 41
Ch 12
mo?:il::; are not used. When the AO-
F4-03 | selection 12 Analog Monitor Boardis | 14550 | 3 No | A|A| A | A | A |393H|689
used, outputs of = 10 V are
CH2 it 53 | possible. To output £ 10V, set
F4-07 or F4-08 to 1. When
Channel 2 | the A0-08 Analog Monitor
gam Board is used, only outputs of | (5 ¢,
F4-04 0to +10 V are possible. '2'50 0.50 Yes A | A A A A 394H | 6-89
CH2 #yth 25 | A meter calibration function
is available.
Channel 1
output moni- Sets the channel 1 item bias 10.0t0
F4-05 | tor bias to 100%/10 V when the Ana- A 0.0 Yes A | A A A A | 395H | 6-89
. . 10.0
log Monitor Board is used.
AO CHI fi &
Channel 2
output moni- Sets the channel 2 item bias 10010
F4-06 | tor bias to 100%/10 V when the Ana- : 0.0 Yes Al A A A A 396H | 6-89
. . 10.0
log Monitor Board is used.
AO CH2 i i
Analog out-
put signal
) level for 0:0to 10V .
F4-07 chamnel 1 1 10 to +10 V Oorl 0 No A A A A A 397H | 6-89
CHI {555 1
Analog out-
put signal
F4-08 | level for 0:0to 10V Oor1 0 No | A|A| A | A | A |39H|689
channel 2 1:-10to +10 V
CH2 {55 H°F




mDigital Output Boards (DO-02C and DO-08): F5

User constants for the Digital Output Board are shown in the following table.

User Constant Tables

Name Control Methods
Con- Setting | Factory %Tjarirr]%e Open Open M!BEl’jASO )
stant . Description ) VI | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Channel 1 Effective when a Digital Out-
output selec- | put Board (DO-02C or DO-
F5-01 |tion 08) is used. 0to 37 0 No A | A A A A 399H | 6-162
Set the number of the multi-
DO CHI ## | function output to be output.
Channel 2 Effective when a Digital Out-
output selec- | put Board (DO-02C or DO-
F5-02 |tion 08) is used. 0to 37 1 No A A A A A | 39AH | 6-162
Set the number of the multi-
DO CH2 #E# | function output to be output.
Channel f Effective when a DO-08 Dig-
output selec- | i) Output Board is used.
F5-03 | tion Set the number of the multi- 0to 37 2 No A A A A A 39BH | 6-162
DO CH3 HEf% function output to be output.
Channel ‘1‘ Effective when a DO-08 Dig-
output selec- | ja1 Output Board is used.
F5-04 | tion Set the number of the multi- 0to 37 4 No A | A A A A | 39CH | 6-162
DO CHA 4% function output to be output.
Channel f Effective when a DO-08 Dig-
output selec- | ja1 Output Board is used.
F5-05 | tion Set the number of the multi- 0to 37 6 No A | A A A A | 39DH | 6-162
DO CH5 e function output to be output.
Channel f Effective when a DO-08 Dig-
output selec- | ji,) Output Board is used.
F5-06 | tion Set the number of the multi- 0to 37 37 No A | A A A A | 39EH | 6-162
DO CHE 1E4% function output to be output.
Channel 7 Effective when a DO-08 Dig-
output selec- | ital Output Board is used.
F5-07 |tion Set the number of the multi- | 0to 37 OF No A | A A A A 39FH | 6-163
function output to be output.
DO CH7 i&#
Channel f Effective when a DO-08 Dig-
output selec- | ja1 Output Board is used.
F5-08 | tion Set the number of the multi- 0to 37 OF No A A A A A 3A0H | 6-163
DO CHS 4% function output to be output.
DO-08 out- | Effective when a DO-08 Dig-
put mode ital Output Board is used.
selection Set the output mode.
F5-09 0: i;ct}s‘annel individualout-| o5 | 9 No | A|A| A | A | A |3AIH]|6163
DO-08 4% 1: Binary code output
2: Output according to
F5-01 to F5-08 settings.
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ECommunications Option Boards: F6

User constants for a Communications Option Board are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open MgL'\JAsO -
stant . Description etiing ac _ory uring V/f | Loop | Flux | Loop > Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Operation Set the stopping method for
selectionafter | communications errors.
communica- | 0: Deceleration stop using
tions error deceleration time in C1-
F6-01 . 02 O0to3 1 No A | A A A A |3A2H | -
1: Coast to stop
| 2: Emergency stop using
BUS # thi 3 1 deceleration time in C1-
09
3: Continue operation
Input level of
external fault
from Com- 0: Alwavs d
. Y : ys detect B
F6-02 munications 1: Detect during operation Oorl 0 No Al A A A A | 3A3H
Option Board
EFO A t P8
Stopping 0: Deceleration stop using
method for deceleration time in C1-
external fault 02
Fe.03 |TomCom- ) I:Coastlostop 03| 1 | No |A|A| A | A]| A |[384H] -
munications 2: Emergency stop using
Option Board deceleration time in C1-
09
EFO Kttt 211 | 3. Continue operation
Trace sam-
pling from
Communica- 0 to
F6-04 | tions Option - 50000 | © No |[A|A| A | A | A |[3ASH]| -
Board
PRERIUR:
Torque refer-
ence/torque 0: Torque reference/?or.que
limit selec- limit from transmission
F6-06 | tion from N dTlsabled' forence! Oorl | 0 No |[No|No| No | A | A |3ATH| -
optical option | !+ Torque reference/torque
limit from transmission
IR M enabled.
s
Operation Set the stopping method for
selectionafter | SI-T WDT errors (E5).
SI-T WDT 0: Deceleration stop using
error deceleration time in C1-
F6-08 02 0to3 1 No A A A A A 3B6H -
1: Coast to stop
2: Emergency stop using
SI=T WpT deceleration time in C1-
09
3: Continue operation
Number of
SI-T BUS )
F6.09 | error detec- Set the number which SI-T 210 5 No A A A A A IB7H )
tion detects BUS errors.
SI-T BUS




User Constant Tables

€ H: Terminal Function Constants
The following settings are made with the terminal function constants (H constants): Settings for external ter-

minal functions.

B Multi-function Contact Inputs: H1

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

Name Control Methods
o Description Setting | Factory %T’a”r;‘%e i ?ESS Flux (Eggg s Page
Display Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
Number -
tion PG | tor | tor | tor ter
1 2
Terminal S3
function selec-
H Multi-fi i tacti t
H1-01 |tion lu“ unctioncontactinput | o 49 | 54 No | A|A| A | A ]| A |400H]| -
St S3 Thfie ik
Terminal S4
function selec- : . :
Multi-funct tact input
HI-02 | tion wii-lunction confactmput | o ¢ 79 | 14 No | A|A| A | A ]| A |4H]| -

2

i1 S4 BeE

Terminal S5
function selec- . . .
HI1-03 | ion I3\/Iu1t1 function contact input 0079 | 3(0)' No Al a A A A | 4021 )
Ui f S5 BT 5
Terminal S6
function selec- . . . L
HI-04 | ion Z/Iultl function contact input 0079 | 43) No Al a A A A | 2031 )
Ui 1~ S6 BE
Terminal S7
function selec- . . .
HI-05 | ion E/Iultl function contact input 0079 | 6 () No Al A A A A | 2041 )
Ui ST e

Terminal S8

function selec- | Myiti-function contact input

H1-06 | tion 6 0t079 | 8(6)" No Al A A A A | 405H -
Ui~ S8 BT
Terminal S9

H1-07 fl-‘ﬁftm selee I;dum'f”ncmnComamnp”t 01079 | 5 No | A|A| A | A | A |406H]| -
3 - S9 Bk
Terminal S10

H1-08 g:mn selee g/[ulti'fumﬁo“Comaai“p“t 0t079 | 32 No | A|A| A | A]| A |4mH]| -
Ui f S10 &
Terminal S11

H1-09 tfl_l::tlon selec- Multi-function contact input 01079 7 No Al a A A A 408H )

9

T S11 SE
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Name Control Methods
Con- Setting | Factory CdTJarir;%e \V/i (Bpen Fl (Bpen M!BESASO )
stant . Description ) oop | Flux | Loop > | Page
Number Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Terminal S12
function selec- . : :
HI-10 | gon I]\/(I)ultl function contact input 0t0 79 15 No Al A A A A | 4001 )
Ui S12 W
* The factory settings in the parentheses are for 3-wire sequence.
Multi-function Contact Input Functions
Control Methods
Set- Open Open
ting Function \{/f Loop | Flux | Loop | page
Val VIif | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
0 3-wire sequence (Forward/Reverse Run Command) Yes | Yes | Yes | Yes | Yes | 6-11
1 Local/Remote selection (ON: Local, OFF: Remote) Yes | Yes | Yes | Yes | Yes | 6-76
. . . 6-83
2 Option/Inverter selection (ON: Option board) Yes | Yes | Yes | Yes | Yes 6-164
Multi-step speed reference 1
3 When H3-05 is set to 0, this function is combined with the master/auxiliary speed | Yes | Yes | Yes | Yes | Yes | 6-5
switch.
4 Multi-step speed reference 2 Yes | Yes | Yes | Yes | Yes | 6-5
5 Multi-step speed reference 3 Yes | Yes | Yes | Yes | Yes | 6-5
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | Yes | Yes | 6-5
7 Accel/decel time 1 Yes | Yes | Yes | Yes | Yes | 6-19
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | Yes | Yes | 6-77
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | Yes | Yes | 6-77
A Acceleration/deceleration ramp hold (ON: Acceleration/deceleration stopped, fre- ves | Ves | Yes | Yes | ves | 6.78
quency on hold)
OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes | Yes -
C Multi-function analog input selection (ON: Enable) Yes | Yes | Yes | Yes | Yes -
D No V/f control with PG (ON: Speed feedback control disabled,) (normal V/f con- No | Yes | No | No | No |6-137
trol)
E Speed control integral reset (ON: Integral control disabled) No | Yes | No | Yes | Yes |6-137
F Not used (Set when a terminal is not used) - - - - - -
10 | Up command (Always set with the down command) Yes | Yes | Yes | Yes | Yes | 6-79
11 Down command (Always set with the up command) Yes | Yes | Yes | Yes | Yes | 6-79
12 FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes | 6-84
13 RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes | 6-84
14 Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes | Yes | 7-2
15 Emergeqcy stop. (Normally open condition: Deceleration to stop in deceleration Yes | Yes | Yes | Yes | Yes | 6.17
time set in C1-09 when ON.)
16 Motor switch command (Motor 2 selection) Yes | Yes | Yes | Yes | Yes -
17 Emergeqcy stop (Normally closed condition: Deceleration to stop in deceleration Yes | Yes | Yes | Yes | Yes | 6.17
time set in C1-09 when OFF)
Timer function input (Functions are set in b4-01 and b4-02 and the timer function
18 outputs are set in H1-OO and H2-O10O.) Yes | Yes | Yes | Yes | Yes | 6-105
19 PID control disable (ON: PID control disabled) Yes | Yes | Yes | Yes | Yes | 6-109




User Constant Tables

Control Methods

Set- Open Open
ting Function VI | Loop | Flux | Loop | page
Val V/f | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
1A | Accel/Decel time 2 Yes | Yes | Yes | Yes | Yes | 6-19
B Constants write enable (ON: All coqstants can be written-in. OFF: All constants Yes | Yes | Yes | Yes | Yes 6-156
other than frequency monitor are write protected.) 7-24

Trim control increase (ON: d4-02 frequency is added to analog frequency refer-

1C Yes | Yes | Yes | Yes | Yes | 6-82
ence.)

D Trim control decrease (ON: d4-02 frequency is subtracted from analog frequency Yes | Yes | Yes | Yes | Yes | 6.82
reference.)

1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | Yes | 6-83

20 to | External fault (Desired settings possible)

2F Input mode: NO contact/NC contact, Detection mode: Normal/during operation Yes | Yes | Yes | Yes | Yes | 6-85

PID control integral reset (reset when reset command is input or when stopped

30 during PID control) Yes | Yes | Yes | Yes | Yes | 6-109
31 PID control integral hold (ON: Hold) Yes | Yes | Yes | Yes | Yes | 6-109
32 Multi-step speed reference 4 Yes | Yes | Yes | Yes | Yes -

34 | PID soft starter ON/OFF Yes | Yes | Yes | Yes | Yes | 6-109
35 PID input characteristics switch Yes | Yes | Yes | Yes | Yes | 6-109
60 DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | Yes | Yes | 6-16

61 External search command 1 (ON: Speed search from maximum output frequency) | Yes | No | Yes | No | Yes | 6-67

62 External search command 2 (ON: Speed search from set frequency) Yes | No | Yes | No | Yes | 6-67
63 lg;ld weakening command (ON: Field weakening control set for d6-01 and d6- Yes | Yes | No | No | No ) 5
64 External speed search command 3 (NC contact) Yes | Yes | Yes | Yes | Yes - I
65 KEB (deceleration at momentary power loss) command (NC contact) Yes | Yes | Yes | Yes | Yes -
66 KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes | Yes -
67 Communications test mode (“Pass” is displayed when the communications test is ves | Yes | ves | Yes | Yes |6-104
passed.)
68 High-slip braking (HSB) Yes | Yes | No | No | No -
6-129
71 Speed/torque control change (ON: Torque control) No | No | No | Yes | Yes 6-135
72 Zero-servo command (ON: Zero-servo) No | No | No | Yes | No |6-146
77 Speed control (ASR) proportional gain switch (ON: C5-03) No | No | No | Yes | Yes | 6-137
78 Polarity reversing command for external torque reference No [ No | No | Yes | Yes |6-129
79 Brake ON signal (Brake Signal)* No | No | No | No | Yes -

* If the multi-function input is set to 79 and the input value is “closed,” operation will be performed with a speed specification of 0.
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B Multi-function Contact Outputs: H2

User constants for multi-function outputs are shown in the following tables.

Con-
stant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

\%i

\i
with
PG

Open
Loop
Vec-
tor
1

Flux
Vec-
tor

Open
Loop
Vec-
tor
2

MEMO-
BUS
Regis-
ter

Page

H2-01

Terminal M1-
M2 function
selection
(contact)

Sty 1+ MIM2
Lo

BOE

Multi-function contact output

0to3D

40BH

H2-02

Terminal P1
function
selection
(open collec-
tor)

P P1ESE

Multi-function contact output

—_

0to 3D

40CH

H2-03

Terminal P2
function
selection
(open collec-
tor)

3 P2 BeE

Multi-function contact output
2

0to 3D

40DH

H2-04

Terminal P3
function
selection
(open collec-
tor)

Ui P3 B E

Multi-function contact output
3

0to 3D

40EH

H2-05

Terminal P4
function
selection
(open collec-
tor)

Ui~ P4 BT

Multi-function contact output
4

0to 3D

10

40FH




User Constant Tables

Multi-function Contact Output Functions

Control Methods

Set- Open Open
ting Function VI | Loop | Flux | Loop | page
val VIf | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
0 During run (ON: Run Command is ON or voltage is being output) Yes | Yes | Yes | Yes | Yes | 6-86
1 Zero-speed Yes | Yes | Yes | Yes | Yes | 6-86
2 Frequency agree 1 (L4-02 used.) Yes | Yes | Yes | Yes | Yes | 6-51

Desired frequency agree 1 (ON: Output frequency = +1.4-01, L4-02 used and dur-

3 . Yes | Yes | Yes | Yes | Yes | 6-51
ing frequency agree)
. 41401 > > T 4. :
4 Frequency (FOUT) detection 1 (ON: +L4-01 > output frequency > -L4-01, L4-02 Yes | Yes | Yes | Yes | Yes | 651
used)
Frequency (FOUT) detection 2 (ON: Output frequency > +L4-01 or output fre-
Y Y Y Y Y -51
> | quency < -L4-01, L4-02 used) es | Yes | Yes | Yes | Yes | 6-3
Inverter operation ready
6 READY: After initialization, no faults Yes | Yes | Yes | Yes | Yes .
7 During DC bus undervoltage (UV) detection Yes | Yes | Yes | Yes | Yes -
8 During baseblock (ON: during baseblock) Yes | Yes | Yes | Yes | Yes -
9 Frequency reference selection (ON: Frequency reference from Operator) Yes | Yes | Yes | Yes | Yes -
A Run Command selection status (ON: Run Command from Operator) Yes | Yes | Yes | Yes | Yes -
B Oven?rque/undenorque detection 1 NO (NO contact: Overtorque/undertorque Yes | Yes | Yes | Yes | Ves | 6-54
detection at ON)
C Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes | Yes | Yes | 6-71
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | Yes | Yes | 6-74 5
E Fault (ON: Digital Operator communications error or fault other than CPF00 and vYes | Yes | Ves | Yes | Ves ) .
CPFO1 has occurred.)
F Not used. (Set when the terminals are not used.) - - - - - -
10 Minor fault (ON: Alarm displayed) Yes | Yes | Yes | Yes | Yes -
11 Fault reset command active Yes | Yes | Yes | Yes | Yes -
12 Timer function output Yes | Yes | Yes | Yes | Yes | 6-105
13 Frequency agree 2 (L4-04 used) Yes | Yes | Yes | Yes | Yes | 6-51
14 pesned frequency agree 2 (ON: Output frequency = L4-03, L4-04 used, and dur- Yes | Yes | Yes | Yes | Yes | 6.51
ing frequency agree)
15 Frequency detection 3 (ON: Output frequency < -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes | 6-51
16 Frequency detection 4 (ON: Output frequency > -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes | 6-51

17 Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | Yes | Yes | 6-54

18 Overtorque/undertorque detection 2 NO (NO Contact: Torque detection at ON) Yes | Yes | Yes | Yes | Yes | 6-54

19 Overtorque/undertorque detection 2 NC (NC Contact: Torque detection at OFF) | Yes | Yes | Yes | Yes | Yes | 6-54

1A | During reverse run (ON: During reverse run) Yes | Yes | Yes | Yes | Yes -
1B | During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes | Yes | Yes -
1C Motor selection (Motor 2 selected) Yes | Yes | Yes | Yes | Yes -
ID | During regeneration (ON: During regeneration) No | No | No | Yes | Yes -
1E | Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | Yes | 6-72
IF Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detec- Yes | Yes | Yes | Ves | Yes 6-58
tion level) 6-87
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes | Yes | Yes | Yes | Yes | 6-87
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Control Methods
Set- Open Open
ting Function VIf | Loop | Flux | Loop | page
Val VIif | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
Maintenance Time
2F ON: The operation time of either the electrolytic capacitors or the cooling fan has | Yes | Yes | Yes | Yes | Yes -
reached the specified maintenance time.
30 During torque limit (current limit) (ON: During torque limit) No | No | Yes | Yes | Yes -
31 During speed limit (ON: During speed limit) No | No | No | Yes | No | 6-87
Speed control circuit operating for torque control (except when stopped).
1 The external torque reference will be limited if torque control is selected (internal No | No | No | ves | ves | 6.120
torque reference < external torque reference).
Output when the motor is rotating at the speed limit.
. 6-87
33 Zero-servo end (ON: Zero-servo function completed) No | No | No | Yes | No 6-146
Frequency (FOUT) detection 5 (ON: Output frequency >+ L4-01 or output
36 frequency < L4-01, L4-02 used, OFF: during baseblock Yes | Yes | Yes | Yes | Yes | 6-30
37 ]?urmg run 2 (ON: Frf:quency output, OFF: Base block, DC injection braking, ini- vYes | Yes | Ves | Yes | Ves | 6-36
tial excitation, operation stop)
3D Inverter's Cooling Fan Fault detected Yes | Yes | Yes | Yes | Yes | 6-73
EAnalog Inputs: H3
User constants for analog inputs are shown in the following table.
Name Control Methods
Conr Seting | Factory | during Open T | e M5ls
stant , Description euing | racory | cunng VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Signal level
selection (ter- | 0: 0t0 10V
H3-01 |minal AD) l-10Vio 10V . Oorl | 0 No | A|A| A | A | A |410H | 628
[11-bit + polarity (posi-
Ui AL RS tive/negative) input]
Gain (termi- | gefg the frequency when 10 V 0.0 to
H3-02 |nal AD) is input, as a percentage of the | | 109 1100.0% | Yes | A | A | A | A | A |4lIH | 628
BT AL 2% maximum output frequency. '
Bias (termi- | gefg the frequency when 0 V. | -100.0
H3-03 |nalAD is input, as a percentage of the to 0.0% Yes A | A A A A 412H | 6-28
WAL R maximum frequency. +100.0
Signal level
selection (ter- | 0: 0t 10V
i 1:-10Vto 10 V 6-28
H3-04 | minal A3) . . . 1 N Al A| A | A]| A |413H
3-0 [11-bit + polarity (posi- 0 or 0 ° 3 6-128
Ui - A3 {5 tive/negative) input]
H1T
Multi-func-
tion analog
input (termi- Select multi-function analog 6-28
H3-05 | nal A3) func- | input function for terminal 0to 1F 2 No A | A A A A | 414H 6-128
tion selection | A3. Refer to the next page.
Ui - A3 BT
Gain (termi- | Sets the input gain (level)
nal A3) when 10 V is input. 0.0 to o 6-28
H3-06 Set according to the 100% | 1000.0 | [000% | Yes | A AL A AT A AISH 0o
Ui A3 935 | value selected from H3-05.




User Constant Tables

Name Control Methods
Con Seting | Factory | during OpenT | o] als
stant . Description etling | Factory | during V/f | Loop | Flux | Loop . Page
Number | Display P Range | Setting | Opera- | v/t | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Bias (termi- | Sets the input gain (level) 100.0
nal A3) when 0 V is input. ' 6-28
H3-07 . to 0.0% Yes A A A A A 416H
] i Set according to the 100% 41000 6-128
WY A3ME | value selected from H3-05. :
Signal level 0: 0to 10V
selection 1: -10V to 10V
H3-08 (terminal A2) | 2: 4 to 20 mA (9-bit input). 0t02 ) No Al a A A A 417H 6-28
Switch current and voltage 6-128
Ui A2 {55 | input using the switch on the
e control panel.
Multi-func-
tion analog
input (termi- | Select multi-function analog 628
H3-09 | nal A2) func- | input function for terminal 0to 1F 0 No A | A A A A | 418H 6-128
tion selection | A2. Refer to the next table.
i A2 BERE
Gain Sets the input gain (level)
(terminal A2) | when 10 V (20 mA) is input. 0.0 to 6-29
H3-10 Set according to the 100% 1600 0 100.0% | Yes Al A A A A 419H 6-128
BT A2 W25 value for the function set for '
H3-09.
Bias Sets the input gain (level)
(terminal A2) | when 0 V (4 mA) is input. -100.0
P 6-29
H3-11 Set according to the 100% to 0.0% Yes Al A A A A | 41AH 6-129
BT A2 value for the function set for | +100.0
H3-09. 5
Analog input | gets primary delay filter time L
filter time constant in seconds for the 0.00t0 | 003
H3-12 | constant analog input terminal. 2 00 .s No A | A A A A | 41BH | 6-29
ey Effective for noise control
) etc.
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H3-05,H3-09 Settings

Control Methods
Set- Open Open
ting Function Contents (100%) VI | Loop | Flux | Loop | page
Val VIf | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
. . 6-30
0 Add to terminal A1l Maximum output frequency Yes | Yes | Yes | Yes | Yes 6-129
| Frequency gain Frequency reference (voltage) command Yes | Yes | Yes | Yes | Yes | 6-30
value
Auxiliary frequency reference 1 .
2 Maximum output frequency Yes | Yes | Yes | Yes | Yes 6-5
(2nd step analog)
3 Auxiliary frequency reference 2 Maximum output frequency Yes | Yes | Yes | Yes | Yes 6-5
(3rd step analog)
4 Voltage bias 200 V (200 V Class)/400 V (400 V Class) | Yes | Yes | No | No | No -
Accel/decel change (reduction Set acceleration and deceleration times
> | coefficient) (C1-01 to C1-08) Yes | Yes | Yes | Yes | Yes | 6-18
6 DC injection braking current Inverter rated output current Yes | Yes | Yes | No | No [ 6-17
7 Overtorque/undertorque detection | Motor rated torque for vector control vYes | Yes | Ves | Yes | Ves | 6-56
level Inverter rated output current for V/f control
8 Stall prevention level during run Inverter rated output current Yes | Yes | No | No | No | 6-50
9 il:);]luency reference lower limit Maximum output frequency Yes | Yes | Yes | Yes | Yes | 6-35
A Jump frequency Maximum output frequency Yes | Yes | Yes | Yes | Yes | 6-32
B PID feedback Maximum output frequency Yes | Yes | Yes | Yes | Yes | 6-109
C PID target value Maximum output frequency Yes | Yes | Yes | Yes | Yes | 6-109
D Frequency bias 2 Maximum output frequency Yes | Yes | Yes | Yes | Yes | 6-31
E Motor temperature input 10 V =100% Yes | Yes | Yes | Yes | Yes | 6-61
10 Positive torque limit Motor's rated torque No | No | Yes | Yes | Yes | 6-47
11 Negative torque limit Motor's rated torque No | No | Yes | Yes | Yes | 6-47
12 Regenerative torque limit Motor's rated torque No | No | Yes | Yes | Yes | 6-47
13 Torque reference/torque limit at Motor’s rated torque No | No | No | Yes | Yes | 6-129
speed control
14 Torque compensation Motor’s rated torque No | No | No | Yes | Yes | 6-129
15 Positive/negative torque limit Motor's rated torque No | No | Yes | Yes | Yes | 6-47
IF Analog input not used. - Yes | Yes | Yes | Yes | Yes | 6-6
16 to 1E | Not used - - - - - - -
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B Multi-function Analog Outputs: H4

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

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant . Description etling ac Ory uring V/f | Loop | Flux | Loop N Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Monitor Sets the number of the monitor
selection item to be output (U1-000)
(terminal from terminal FM.
H4-01 FM) 4,100 14, 25, 28, 34, 39, 40 1 to 45 2 No A | A A A A | 41DH | 6-88
cannot be set. 29 to 31 and 41
355 M BSE | are not used.
Gain (ter- Sets the multi-function analog
minal FM) | output 1 voltage level gain.
Sets whether the monitor item
output will be output in multi- 0.00 to 4-6
H4-02 ples of 10 V. 250 1.00 Yes Q| Q Q Q Q | 41EH 6.88
Uiy - FM 355 | The maximum output from the
terminal is 10 V. A meter cali-
bration function is available.”
Bias (termi- | Sets the multi-function analog
nal FM) output 1 voltage level bias.
Sets output characteristic up/
down parallel movement as a -10.0to )
H4-03 percentage of 10 V. +10.0 0.0% Yes A A A A A 41FH | 6-88
Ui FM 2 | The maximum output from the
terminal is 10 V. A meter cali-
bration function is available.”
Monitor Sets the number of the monitor 5
selection item to be output (U1-010)
(terminal from terminal AM. L
H4-04 AM) 4,10 to 14, 25, 28, 34, 39, 40 1to 45 3 No A A A A A 420H | 6-88
cannot be set. 29 to 31 and 41
Ui - AMBEE | are not used.
Gain (ter- Set the voltage level gain for
minal AM) | multi-function analog output 2.
Set the number of multiples of
10 V to be output as the 100% | 0.00 to 4-6
H4-05 output for the monitor items. 2.50 0.50 Yes Q Q Q Q Q 421H 6-88
Ui AM 3938 | The maximum output from the
terminal is 10 V. A meter cali-
bration function is available.”
Bias (termi- | Sets the multi-function analog
nal AM) output 2 voltage level bias.
Sets output characteristic up/
down parallel movement as a -10.0to .
H4-06 percentage of 10 V. +10.0 0.0% Yes A | A A A A | 422H | 6-88
Ui AMff’E | The maximum output from the
terminal is 10 V. A meter cali-
bration function is available.”
Analog out-
put 1 signal Sets the signal output level for
level selec- | multi-function output 1 (termi-
H4-07 | tion nal FM) Oorl 0 No A | A A A A | 423H | 6-88
0: -10 to 10 V output
AO1 {55 1: -10 to 10 V output
;’L
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Name Control Methods
con- Setting | Factory CdTJarir;%e \V/ (Bpen Fl (Bpen MSBASO-
stant . Description ) oop | Flux | Loop S | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis- 9
tion PG | tor | tor | tor ter
1 2
Analog out-
put 2 signal Sets the signal output level for
level selec- | multi-function output 2 (termi-
H4-08 | tion nal AM) Oorl 0 No A | A A A A 424H -
0: 0 to +10 V output
A2 A5 | 1: 0 to+10 V output
e
* The CHI output can be adjusted when the H4-02 or H4-03 setting is displayed in Quick, Advanced, or Verify mode while the motor is stopped.
The CH2 output can be adjusted when the H4-05 or H4-06 setting is displayed in Quick, Advanced, or Verify mode while the motor is stopped.
For analog output, the value equivalent to 100% of output value of monitored item is multiplied by the gain setting and the set bias is added.
EMEMOBUS Communications: H5
User constants for MEMOBUS communications are shown in the following table.
Name Control Methods
Con- Setting | Factory %Tjar‘%gge Open Open M!BEL“JASO )
stant . Description ) VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Slave
H5-01 |address Set the Inverter's slave address. 0 t(i 20 1F No A A A A A 425H | 6-94
A3 ik
Communi- | Set the baud rate for MEMO-
cation BUS communications of com-
speed selec- | munications connection
tion terminals.
H5-02 0: 1200 bps 0to4 3 No A | A A A A 426H | 6-94
1: 2400 bps
WML | 2: 4800 bps
¥ 3: 9600 bps
4: 19200 bps
Communi- | Set the parity for MEMOBUS
cation par- | communications of communi-
H5-03 ity selection | cations 001?necti0n terminals. 0t02 0 No Ala A A A 4271 | 6-94
0: No parity
MWFERHIE | 1: Even parity
# 2: Odd parity
Stopping Set the stopping method for
method communications errors.
after com- 0: Deceleration to stop using
munication deceleration time in C1-02
H5-04 0to3 3 No A | A A A A 428H | 6-94
error 1: Coast to stop
2: Emergency stop using
AR R deceleration time in C1-09
[T =1 . .
R 3: Continue operation
Communi- Set whether or not a communi-
cation error | cations timeout is to be
detection icati
H5-05 | gelection S:j:ted as a communications g 1 No | A|A| A | A | A |429H |694
A O Do not detect.
e 1: Detect
Send wait
time Set the time from the Inverter
H5-06 receiving data to when the 5t065 | S5ms No Al A A A A | 42AH | 6-94
TBAFAEAFIY | Inverter starts to send.
Ji]
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEL’\JASO )
inti eting | Factory uring V/f | Loop | Flux | Loo
Nﬁtri'éter Display Description Range | Seting | Opera- | vt | with | Veo. | Veo- | Veo. | Regis- | 2%
tion PG | tor tor tor ter
1 2
RTS con- Select to enable or disable
trol ON/ RTS control.
ms-07 | OFF 0: ggibled (RTS is always Oorl 1 No | A|A| A | A | A |4BH|694
RTS £l | 1: Enabled (RTS turns ON
# only when sending)
Qnit Selec- Selects the units used for
;‘I’g]\f{"é MEMOBUS registry 0025H
- monitors the output voltage
H5-10 | BUS Regis- Eeference)' P 8 Oorl 0 No | A|A| A | A | A |43H|695
ter 0025H | 0. 0.1 V units
MEM25H Hfir 1: 1 V units

* Set H5-01 to 0 to disable Inverter responses to MEMOBUS communications.
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BPulse Train 1/0: H6

User constants for pulse I/O are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open MgL'\JAsO -
stant . Description etiing ac _ory uring V/f | Loop | Flux | Loop > Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Pulse train
input func-
tion selec- 0: Frequency reference 6-2
H6-01 | jon 1: PID feedback value 0to2 0 No A | A A A A | 42CH | 6-33
2: PID target value 6-108
Jik iy A\ 3k
#
Pulse train
input scal- ;
., Set the ngmber of pulses in 100010 | 1440 62
He6-02 g hertz, taking the reference to be 32000 Hy Yes A | A A A A | 42DH 6-33
Bty | 100%.
i
Pulse train
input gain Set the input gain level as a per- 0.0 to
He6-03 cent when the pulse train set in 1600 0 100.0% | Yes Al A A A A | 42EH | 6-33
kAR | H6-02 is input. '
il
Pulse train
i i . . -100.0
input bias
H6-04 Se{ thf input z‘as when the o | 00% | Yes | A|A| A | A | A |42FH|633
kb A gy | PUISC tram s & 100.0
EH
Pulse train
ipput filter | Set the pulse train input pri- 0,00t | 0.10
H6-05 | time mary delay filter time constant 2 00 .s Yes A | A A A A | 430H | 6-33
ke npg | I seconds.
WEINTH]
Pulse train | Select the pulse train monitor
monitor output items (value of the OO
selection art of U1-0100) 1,25,
H6-06 P ) . 20, 24, 2 Yes Al A A A A | 431H | 6-90
There are two types of monitor 36
Jk i BLIE | items: Speed-related items and
e PID-related items.
Pulse train | Set the number of pulses output
monitor when speed is 100% in hertz.
scaling Set H6-06 to 2, and H6-07 to 0, 0to 1440
H6-07 to make the pulse train monitor | 32000 Hz Yes Al A A A A 432H | 6-90
JkEALEE | output synchronously to the
i output frequency.
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@ L: Protection Function Constants

The following settings are made with the protection function constants (L constants): Motor selection func-
tion, power loss ridethrough function, stall prevention function, frequency detection, torque limits, and hard-
ware protection.

BMotor Overload: L1

User constants for motor overloads are shown in the following table.

Name Control Methods
Stg:t Description Setting | Factory CdTJ&rlir:l%e VI CL)EES Flux ?533 M!BEL“JASO Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Motor pro- | Sets whether the motor over-
tection load function is enabled or dis-
selection abled at electric thermal
overload relay.
0: Disabled
1: General-purpose motor
protection
2: Inverter motor protection
3: Vector motor protection
L1-01 In some applications When the 0t03 | No Q Q Q Q Q 480H 4-5
Inverter power supply is 6-57
LIRS Y) | turned off, the thermal value is
figii e reset, so even if this constant is
set to 1, protection may not be
effective. S
When several motors are con- .
nected to one Inverter, set to 0
and ensure that each motor is
installed with a protection
device.
Motor pro- | Sets the electric thermal detec-
tection time | tion time in seconds units.
constant Usually setting is not necessary.
The factory setting is 150%
overload for one minute. 0.1to .
L1-02 When the motor's overload 5.0 1.0 min | No Al A A A A | 481H | 6-57
HIBLERY N | resistance is known, also set the
i) overload resistance protection
time for when the motor is hot
started.
Alarm oper- | Set H3-09 to E and select the
ation selec- | operation when the input motor
tion during | temperature (thermistor) input
motor over- | exceeds the alarm detection
heating level (1.17 V).
L1-03 0: Decelerate to stop using the |, ' 3 No | A|A| A | A | A |48H]|660
deceleration time in C1-02.
1: Coast to stop
OH3 2: Emergency stop using the
il fF deceleration time in C1-09.
3: Continue operation (H3 on
the Operator flashes).
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEBASO )
stant ) Description etling | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis- 9
tion PG | tor | tor | tor ter
1 2
Motor over- | Set H3-09 to E and select the
heating operation when the motor tem-
operation perature (thermistor) input
selection exceeds the operation detec-
L1-04 tion level 234 V). 0t02 | 1 No |AlAal| A | a| A |48H]660
0: Decelerate to stop using the
OH K th ) deceleration time in C1-02.
e 1: Coast to stop
2: Emergency stop using the
deceleration time in C1-09.
Motor tem-
perature
input filter Set H3-09 to.E and set the pri-
L1-05 | time con- mary delay time constant for 0.00 to 020s No Al a A A A 4341 | 6-60
stant motor temperature (thermistor) | 10.00
inputs in seconds.
OH4 £5; 1 7))
[
HPower Loss Ridethrough: L2
User constants for power loss ridethroughs are shown in the following table.
Name Control Methods
Con- Setting | Fact %ha'n o Open Dpen MSL')ASO _
stant . Description eling | Faciory | curing VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | vt | with | Vec- | Vec- | Vec. | Regis- |0
tion PG | tor | tor | tor ter
1 2
Momentary | 0: Disabled [main circuit
power loss undervoltage (UV1)
detection detection]
1: Enabled [Restarted when
the power returns within the
time for L2-02. When L2-
02 is exceeded, main circuit
L2-01 undervoltage (UV1) is 0to?2 0 No A | A A A A 485H | 6-63
wnpppygy | detected] ,
BT 2: Enabled while CPU is
operating. [Restarts when
power returns during
control operations. Does not
detect main circuit
undervoltage (UV1).]
Momentary
power loss | Ridethrough time, when
ridethru Momentary P Loss Selec- 0
i ! ry Power Loss Selec to 0.1s ’
L2-02 | time tion (L2-01) is set to 1, in units | 25.5 *1 No Al A A A A | 486H | 6-63
W 2 of seconds.
B2 ]
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Name Control Methods
Con- Setting | Factory Cdearif;]%e Open Open M!BEL“JASO )
ipti VIf | Loop | Flux | Loo
Nomer | Display Description Range | Setting | Opera- | vt | witn | Vec. | Veo. | Veo. | Regis- |~ 29°
tion PG | tor | tor | tor ter
1 2
Min. base- | Sets the Inverter's minimum
block time | baseblock time in units of one
second, when the Inverter is
restarted after power loss ride-
through.
Sets the time to approximately | 0.1 to 0.2s 6-63
L2-03 0.7 times the motor secondary 5.0 *1 No Al A A A A 487H 6-66
15/ BB I | circuit time constant.
When an overcurrent or over-
voltage occurs when starting a
speed search or DC injection
braking, increase the set values.
Voltage Sets the time required to return
recovery the Inverter output voltage to
time normal voltage at the comple-
L2-04 tion of a speed search, in units 0.0 to 03s No A A A A A 488H 6-63
of one second. 5.0 *1 6-66
HURMKEIN | Sets the time required to
1] recover from 0 V to the maxi-
mum voltage.
Undervolt- | Sets the main circuit undervolt-
age detec- | age (UV) detection level (main
tion level circuit DC voltage) in V units.
Usually setting is not necessary. 150 to 190 V
L2-05 . 210 No A A A A A 489H | 6-64
Insert an AC reactor in the “ *2
PUV foiiify | Inverter input side to lower the
main circuit undervoltage
detection level. S
KEB decel- | Sets in seconds the time I
eration time | required to decelerate from the
12-06 speed where the deceleration at | 0.0 to 00s No Ala A A A | asAm )
KEB pfory | momentary power loss com- 200.0
il mand (KEB) is input to zero-
speed.
Momentary
recovery Set in seconds the time to
L2.07 |time accelerate to the set speed after | 0.0to | 0.0s No Ala A A A |asBH | -
recovery from a momentary 25.5 *3
WK | power loss.
SRl
Frequency | Sets as a percent the about to
reduction reduce the output frequency at
gainat KEB | the beginning of deceleration at 0o
L2-08 |start momentary power loss (KEB). 300 100 No A | A A A A | 48CH -
Reduction = slip frequency
KEB #HZIH | before KEB operation x L2-08
i x 2

Note Attach a Backup Capacitor Unit for Momentary Power Loss if compensation for power interruptions of up to 2.0 seconds is required for 200 V/400 V
Class Inverters with outputs of 0.4 to 7.5 kW.

* 1. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
* 2. These are values for a 200 V Class Inverter. Value for a 400 V Class Inverter is double.
* 3. Ifthe setting is 0, the axis will accelerate to the specified speed for the specified acceleration time (C1-01 to C1-08).
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mStall Prevention: L3

User constants for the stall prevention function are shown in the following table.

Name Control Methods
Con- Setting | Factory %Tjar‘irr]?ge Open Open M!BEL“JASO )
Normper | Display Description Range | Seting | Opera- | vt | with | Voo | vec. | Voo, | Regis- | 729
tion PG | tor | tor | tor ter
1 2
Stall pre- 0: Disabled (Acceleration as
vention set. With a heavy load, the
selection motor may stall.)
during accel | 1: Enabled (Acceleration
stopped when L3-02 level is
exceeded. Acceleration
L3-01 starts again when the 0to2 | 1 No | A|A| A |No| No |aseu |*2]
current is returned.) 6-23
I 2: Intelligent' acceleration
R mode (Using the L3-02
level as a basis, acceleration
is automatically adjusted.
Set acceleration time is
disregarded.)
Stall pre- Effective when L3-01 is set to 1
vention or2.
level dur- Set as a percentage of Inverter
ing accel rated current. 0to 4-21
L3-02 Usually setting is not necessary. 200 150% No Al A A No | No | 490H 6-23
T The factory setting reduces the
e difl set values when the motor
stalls.
Stall pre- Sets the lower limit for stall
vention prevention during acceleration,
limit dur- as a percentage of the Inverter 0to 491
L3-03 |ingaccel rated current, when operation is 100 50% No A A A No | No | 491H 6.23
in the frequency range above
IR IER | E1-06.
HARKR Usually setting is not necessary.
Stall pre- 0: Disabled (Deceleration as
vention set. If deceleration time is
selection too short, a main circuit
during overvoltage may result.)
decel 1: Enabled (Deceleration is
stopped when the main
circuit voltage exceeds the
overvoltage level.
Deceleration restarts when
voltage is returned.)
2: Intelligent deceleration 46
mode (Deceleration rate is 0to3
L3-04 automatically adjusted so *] ! No Qe Q Q Q | 492H | 4-21
6-25
that the Inverter can
I 1E K decelerate in the shortest
i possible time. Set
deceleration time is
disregarded.)
3: Enabled (with Braking
Resistor Unit)
When a braking option (Brak-
ing Resistor, Braking Resistor
Unit, Braking Unit) is used,
always set to 0 or 3.
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Name Control Methods
Con- Setting | Factory %f:]a;ir:%e Open Open MlBEL’jASO )
lejt;?,; Display Description Range | Setting | Opera- | v/ \m\ I\_/Z?:p Céuc)i I\_/Oe(;p Regis- | F29°
tion PG | tor | tor | tor ter
1 2
Stall pre- 0: Disabled (Runs as set. With
vention a heavy load, the motor may
selection stall.)
during run- | 1: Deceleration time 1 (the
ning deceleration time for the 421
L3-05 stall prevention function is 0to?2 1 No A A No | No | No | 493H
6-49
C1-02))
BTk 2: Decelerat.ion Fime 2 (the
TR deceleration time for the
stall prevention function is
C1-04.)
Stall pre- Effective when L3-05 is 1 or 2.
vention Set as a percentage of the
level dur- Inverter rated current. 300 421
L3-06 |ing running | Usually setting is not necessary. 200 160% No A | A | No | No | No | 494H 6-49
The factory setting reduces the
BT | set values when the motor
S stalls.
Overvolt- 0: Disabled
age inhibit 1: Enabled
selection Used to enable or disable the
function for inhibiting main cir-
cuit overvoltages by reducing
the regenerative torque limit 4-21
L3-11 according to the main circuit Oorl 0 No No [ No | A A A | 4C7H | 6-27
e over.voltage. lerel. 7-3
YR If this function is enabled, 5
when the main circuit voltage
rises, operation will be per- I
formed with the regenerative
torque less than the set value.
Overvolt- Sets the main circuit voltage
age inhibit | level for which the regenerative
voltage torque limit is restricted to 0.
level Usually, there is no need to 350 to 380V 491
L3-12 change this setting. If main cir- 390 “ No No | No A A A 4C8H 6.27
cuit overvoltages occur even *2
oV I HUE | with the overvoltage inhibit
i function enabled, reduce this
setting.
* 1. The setting range for flux vector and open-loop vector 2 controls is 0 to 2.
* 2. These values are for a 200 V Class Inverter. For a 400 V Class Inverter, double the values.
HReference Detection: L4
User constants for the reference detection function are shown in the following table.
Name Control Methods
Con- Setting | Factory Cdrllarir;lgge Open Open MlBEL“J/ISO-
inti VIf | Loo Flux | Loo
Nﬁt:f;ter Display Description Range | Setting | Opera- | v/f | with VecF—) Vec- Vec'—) Regis- | 29°
tion PG | tor tor tor ter
1 2
Speed agree | Effective when “Desired fre-
detection quency (ref/setting) agree 1,”
level “Frequency detection 1,” or 0.0 to
L4-01 “Frequency detection 2" is set 460 0 0.0 Hz No Al A A A A | 499H | 6-50
for a multi-function output. '
BRI | Frequencies to be detected are
set in Hz units.
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEBASO )
stant , Description eting | Faclory | quring VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Speed agree | Effective when “Frequency
detection (speed) agree 1,” “Desired fre-
width quency (speed) agree 1,” or
“Frequency (FOUT) detection 0.0 to
L4-02 1,” Frequency (FOUT) detec- 2'0 0 2.0Hz No A | A A A A | 49AH | 6-50
. _ | tion 2 is set for a multi-function '
BRARL
i output.
Sets the frequency detection
width in Hz units.
Speedagree | Effective when “Desired fre-
detection quency (speed) agree 2,” “Fre-
level (+/-) | quency (FOUT) detection 3,”
or “Frequency (FOUT) detec -400.0
L4-03 T Trequency ‘ to |00Hz| No | A|A| A | A | A |49BH |6-51
tion 4" is set for a multi-func- +400.0
PR HE | tion output. ’
- Frequency that should be
detected is set in Hz units.
Speed agree | Effective when “Frequency
detection (speed) agree 2,” “Desired fre-
width (+/-) | quency (speed) agree 2,” Fre-
L4-04 quency (FOUT) detection 3 or | 0.0t0 |y | \o | A [ A | A | A | A |49cH |651
— Frequency detection 4" is set 20.0
’;?ﬁ | for a multi-function output.
- Frequency detection width is
set in Hz units.
Operation 0: Stop (Operation follows the
when fre- frequency reference.)
quency ref- | 1: Operation at 80% speed
erence is continues. (At 80% of speed
L4-05 | missing before the frequency Oorl 0 No Al A A A A | 49DH | 6-71
reference was lost)
J k) Frequency reference is lost:
e Frequency reference dropped
over 90% in 400 ms.
EFault Restart: L5
User constants for restarting faults are shown in the following table.
Name Control Methods
Con- Setting | Fact %ha‘n o Open Open M!BEBASO -
stant ) Description etling | Factory | during V/f | Loop | Flux | Loop ° | page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor tor | tor ter
1 2
Number of | et the number of auto restart
auto restart | atempts,
L5-01 |attempts Automatically restarts aftera | 0to 10 0 No | A|A| A | A | A |49EH |672
R K fault and conducts a speed
¥ search from the run frequency.
Auto restart | Sets whether a fault contact
operation output is activated during fault
selection restart.
L5-02 0: Not output (Fault contactis | Oor1 0 No Al A A A A 49FH | 6-72
o T not activated.) ‘
A 1: Output (Fault contact is
activated.)




User Constant Tables

ETorque Detection: L6

User constants for the torque detection function are shown in the following table.

Name Control Methods
Con- Setting | Factory %Tjaril:%e Open Open M!BEl’jASO )
Nomber |  Display Description Range | Seting | Opera- | vit | with | Vo | vec. | Vee, | Regis- | 729
tion PG | tor | tor | tor ter
1 2
Overtorque/ | 0: Overtorque/undertorque
Under- detection disabled.
torque 1: Overtorque detection only
detection with speed agreement;
selection 1 operation continues after
overtorque (warning).
2: Overtorque detected
continuously during
operation; operation
continues after overtorque
(warning).
3: Overtorque detection only
with speed agreement;
output stopped upon
detection (protected
operation).
4: Overtorque detected
continuously during
operation; output stopped
L6-01 upon detection (protected | oo No |A|A| A | A | A |4A1H|653
operation).
5: Undertorque detection only
Ferbkiih 1 with speed agreement;
ik operation continues after
overtorque (warning). 5
6: Undertorque detected
continuously during I
operation; operation
continues after overtorque
(warning).
7: Undertorque detection only
with speed agreement;
output stopped upon
detection (protected
operation).
8: Undertorque detected
continuously during
operation; output stopped
upon detection (protected
operation).
Overtorque/
Under- Open-loop vector control:
torque Motor rated torque is set as
L6-02 | detection | 1000, 0 1 1500 | No | A | A| A | A | A |4a2H]653
level 1 V/f control: Inverter rated cur- 300
gk 1 | et is set as 100%.
{8
Overtorque/
Under-
torque Sets the overtorque/under- 0.0t
L6-03 | detection | torque detection time in 1-sec- P ot No A|A| A A A | 4A3H | 6-54
time 1 ond units. 100
AL 1
I 1)
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Con-
stant
Number

Name

Display

Description

Change
Setting | Factory | during
Range | Setting | Opera-
tion

Control Methods

\%i

\ii
with
PG

Open
Loop
Vec-
tor
1

Open
Flux | Loop
Vec- | Vec-

tor tor
2

MEMO-
BUS
Regis-
ter

Page

L6-04

Overtorque/
Under-
torque
detection
selection 2

HeSRk 2
Il

L6-05

Overtorque/
Under-
torque
detection
level 2

R 2
fE

L6-06

Overtorque/
Under-
torque
detection
time 2

AR 2
]

Multi-function output for over-

0to8 0

4A4H

6-54

torque detection 1 is output to
multi-function contact output
when overtorque detection 1
NO or overtorque detection 1
NC is selected. Multi-function
output for overtorque detection
2 is output to multi-function
contact output when overtorque

0to

0,
300 150%

4ASH

6-54

detection 2 NO or overtorque
detection 2 NC is selected.

0.0 to

10.0 0.1s

No

4A6H

6-54

ETorque Limits: L7

User constants for torque limits are shown in the following table.

Con-

stant

Num-
ber

Name

Description

Fac-
tory
Setting

Setting
Range

Change
during
Opera-

tion

Control Methods

\i

\i
with
PG

Open
Loop
Vec-
tor
1

Open
Flux | Loop
Vec- | Vec-

tor tor
2

MEMO-
BUS
Regis-
ter

Page

L7-01

Forward
drive
torque
limit

IEFE B
RS

L7-02

Reverse
drive
torque
limit

i
RS

L7-03

Forward

regenera- Reverse

tive torque
limit

IEFE TR
FEAR IR

L7-04

Reverse
regenera-
tive torque
limit

SR
FEAR IR

Sets the torque limit value as a per-
centage of the motor rated torque.
Four individual regions can be set.

Output torque
Positive torque

Negative torque

No. of
motor
rotations

egenera Forward | () to

0to

0,
300 200%

4ATH

421
6-46

0to

0,
300 200%

4A8H

421
6-46

0,
300 200%

4A9H

421
6-46

0to

0,
300 200%

4AA

4-21
6-46




User Constant Tables

Control Methods
Con- Fac- Change Open Open MEMO-
stant Lo Setting during BUS
Name Description tor VI | Loop | Flux | Loop > | Page
Num- P Range sgni),;g Opera- | vt | with | Vec- | Vec- | Vec- | Regis- |79
ber tion PG | tor | tor tor ter
1 2
Integral
t%me set- | Set the integral time for the torque
ting for limit. When integral control is set for Sto 200 41

L7-06 | torque the torque limit, reduce this setting to No |[No|[No| A | No | No |4ACH

limit . . 10,000 | ms 6-46
increase the change in frequency for

A IR the torque limit.

[y

Control

method

selection | Select the control method for the

for torque | torque limit during acceleration and

limit dur- | deceleration.

L7-07 | ing accel- 0: Prop(')rtional control (integral con- 0.1 0 No No | No | A No | No | 4con 4-21
eration and | trol during constant speed) 6-46
decelera- 1: Integral control
tion Normally, this constant does not need

to be set.
BRI PR Az
il PE

EHardware Protection: L8

User constants for hardware protection functions are shown in the following table.

Name Control Methods
Con- Setting | Fact C:iha'n o Open Open Mgl’jﬂso )
stant . Description Suing | Factory | curng VI | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/t | with | Vec- | Vec- | Vec- | Regis- 9 5
tion PG | tor | tor | tor ter
1 2 L
Protect selec-
tlolan(; mter- | 0 Disabled (no overheating
na ;
: protection)
L8-01 | resistor (Type 1+ Enabled (overheating Oorl 0 No Al A A A A | 4ADH | 6-74
ERF) protection)
G LR
Overheat pre- | Sets the detection temperature
alarm level for the Inverter overheat
. ) o
1.8-02 detection pre-alarm in °C. 50 to 95 oC*1 No A A A A A | aaEn | 6.75
ST The pre-alarm detects when 130
1 the heatsink temperature
reaches the set value.
Operation Sets the operation for when
selectionafter | the Inverter overheat pre-
overheat pre- | alarm goes ON.
alarm 0: Ramp to stop
(Deceleration stop using
Deceleration Time 1, C1-
02.)
L8-03 I Coast to stop 0to3 3 No | A|A| A | A | A |4AFH|6-75
2: Fast stop (Emergency stop
SR I using the deceleration
W time in C1-09.)
3: Continue operation
(Monitor display only.)
A fault will be given in set-
ting 0 to 2 and a minor fault
will be given in setting 3.
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Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BESASO )
stant ) Description eting | Faclory | quring VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Input open- 0: Disabled
phase protec- | 1: Enabled (Detects if input
tion selection current open-phase, power
supply voltage imbalance
or main circuit
L8-05 electrostatic capacitor Oorl 0 No A A A A A | 4BIH -
deterioration occurs.)
WINSAIGY" | This fault is detected if a load
is greater than approximately
80% of the maximum motor
capacity.
Output open- | 0: Disabled
phase protec- | 1: Enabled
tion selection | 2: Enabled
Output open-phase is detected
at less than 5% of Inverter
L8-07 rated current. . low2] o No |[A|A| A | A] A |43H]| -
When applied motor capacity
4@?\6‘J%TH P& | is small for Inverter capacity,
1 output open-phase may be
detected inadvertently or
open-phase may not be
detected. In this case, set to 0.
Ground pro-
tection selec- abled
L8-09 | tion 0: Disable Oorl | 1 No |A|A| A | A | A [4B5H]| -
1: Enabled
PR R AP
Cooling fan | Set the ON/OFF control for
control selec- | the cooling fan.
L8-10 tion 0: 8}1:11 only when Inverter is Oor1 0 No Al a A A A | 4Ben )
MEssies | L ON whenever power is
ON
Cooling fan
control delay Set the time in seconds to
: delay turning OFF the cooling | 0 to
- time -
L&-11 fan after the cooling fan OFF 300 60s No AlA A A A | 4B7H
KB PEHIZER | command is received.
I 1)
Ambient tem- | Set the ambient temperature.
Lg.|p |perature If set to 60 °C, tbe Inverte'r 45 to 45°C No Al a A A A |apsi | -
— overload protection function 60
B (OL2) will start 20% earlier.
OL2 charac-
teristics 0: OL2 characteristics at low
L8-15 | sclection at speeds disabled. oorl | 1 No | A|A| A | A | A [4BBH| -
low speeds 1: OL2 characteristics at
low speeds enabled.
K3 OL2 K1k
Soft Current ) )
Ls-1 | Limitation | 0: Disable (gain =0) Oorl | 1 No |A|A| A | A | A [4BEH| -
1: Enable
AT CLA
OHI1 detec-
tion of 0: Disabled (FAN minor
Inverter’ s fault detection) :
L8-32 cooling fan 1: Enabled (OH1 major fault Oorl ! No Al A A A A | 4E2H | 6-73
detection)
OH1 K&t 26 4%




User Constant Tables

Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEL’\JASO )
stant , Description euing | factory | curing V/f | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | vf | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor tor tor ter
1 2
Carrier
frequency 0: Disabled (No carrier
reduction frequency reduction.) |
L8-38 | selection 1: Enabled (Carrier Oorl “ No A A A No No | 4EFH -
frequency is reduced
BRI accordingly.)
Vi
Reduced
carrier . 0,4 to
Sets the reduced carrier fre- 2.0 kHz
L8-39 | frequency quency. 2*30 ] No A | A A | No | No | 4FOH | -
FEAR AR A
Current alarm | Allows or restricts an alarm
from being triggered when
the relative output current
1.8-41 rises above 150%. Oorl 1 No A A A A A 4F2H | 6-181
HLE 0: Disabled.
1: Enabled (alarm will be
output).

1. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
2. If a current exceeding 110% of the Inverter rated current flows through the unit, the carrier frequency will automatically decrease and electromagnetic

noise will occur.

3. The lower limits are 0.4 kHz for V/f control and 1.0 kHz for flux vector control. The upper limit is the same value as that of the factory setting for L8-

39.
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@ N: Special Adjustments
The following settings are made with the special adjustments constants (N constants): Hunting prevention,

speed feedback detection control, high-slip braking, speed estimation, and feed forward control.

EHunting Prevention Function: N1

User constants for hunting prevention are shown in the following table.

Name Control Methods
Con- Setting | Factory %Tjarirr]%e Open Open M!BEBASO -
Nﬁf]ﬁter Display Description Range | Setting | Opera- | v?//liL I\_/Oe%p \'jcleucx b%%p Regis- | 729°
tion PG | tor | tor | tor ter
1 2
Hunting-pre- | 0: Hunting-prevention
vention func- function disabled
tion selection | 1: Hunting-prevention
function enabled
The hunting-prevention func-
tion suppresses hunting when
N1-01 the motor is operating witha | .\ | No | A| A | No | No| No | 58H |6-40
light load.
BiLLRIHDIGE | This function is enabled in V/
g f control method only.
If high response is to be given
priority over vibration sup-
pression, disable the hunting-
prevention function.
Hunting-pre- | Set the hunting-prevention
vention gain | gain multiplication factor.
Normally, there is no need to
make this setting.
Make the adjustments as fol-
lows:
« If vibration occurs with 0.00 to 4-18
N1-02 light load, increase the set- | 2.50 1.00 No A | A | No| No | No\ 38lH 6-40
B 1 2K 1 2 ting.
¢ If the motor stalls, reduce
the setting.
If the setting is too large, the
voltage will be too suppressed
and the motor may stall.
Hunting-pre-
vention time | Set the hunting-prevention 0to
N1-03 | constant primary delay time in units of 500 10ms™| No A | A | No | No | No | 582H | 6-40
ms.
97 1 2 8 ki)

* The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.



User Constant Tables

mSpeed Feedback Protection Control Functions: N2

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

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’j/lso )
stant . Description etling ac Ory uring V/f | Loop | Flux | Loop : Page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Speed feed- | Set the internal speed feed-
back detec- | back detection control gain
tion control using the multiplication func-
(AFR) gain tion.
Normally, there is no need to
make this setting.
Adjust this constant as fol-
N2-01 lows: 0.00t0 1.00 No No | No A No | No | 584H 4-18
. . 10.00 6-41
 If hunting occurs, increase
AFR 1925 the set value.
« Ifresponse is low, decrease
the set value.
Adjust the setting by 0.05 at a
time, while checking the
response.
Speed feed-
b.ack detec—l Set the time constant to
tion contro decide the rate of change i 0t
3 ge in 0 )
N2-02 (AFR) time | 0 speed feedback detection 2000 S0 ms No No | No A No | No | 585H | 6-41
constant control.
AFR I} [
Speed feed-
back detec- | Increase the setting if over-
tion control | voltage (OV) failures occur at 0to S)
N2-03 | (AFR)time | the completion of accelera- 2000 750ms | No No | No | A No | No | 586H | 6-41 .
constant 2 tion or when the load changes
radically.
AFR I} ] 2

BHigh-slip Braking: N3

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

Name Control Methods
Con- Seting | Factory | durng Open] | oo U
stant . Description onng | racony | ounng VIf | Loop | Flux | Loop > | Page
Number | Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec. | Regis- [
tion PG | tor | tor | tor ter
1 2
High-slip
braking Sets the frequency width for

deceleration | deceleration during high-slip
N3-01 | frequency braking as a percent, taking 1t020 | 5% No A | A | No | No | No | 588H -
width the Maximum Frequency
(E1-04) as 100%.

HSB HiA 5

High-slip Sets the current limit for
braking cur- | deceleration during high-slip
rent limit braking as a percent, taking 100 to
N3-02 the motor rated current as 200 150% No A | A | No | No | No | 589H -

100%. The resulting limit
HSB LMD | must be 150% of the Inverter
rated current or less.
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Name Control Methods
(s:tg:; Description Setting | Factory CdTJarir;%e \V/ (ngg Flux ?gg; M!BEBASO ) Page
Number | Display Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Redis-
tion PG | tor | tor | tor ter
1 2
High-slip Set in seconds the dwell time
braking stop | for the output frequency for
N3-03 dwell time FMIN (1.5 Hz) during V/f 0.0 to 10 No Al Al No | No | No | 58AH )
control. 10.0
HSB N il Effective only during deceler-
ation for high-slip braking.
High-slip Set the OL time when the out-
braking OL | put frequency does not 30to
N3-04 | time change for some reason dur- 1200 40s No A | A | No | No | No | 58BH -
ing deceleration for high-slip
HSOL KL | braking,
ESpeed Estimation: N4
User constants for speed estimation are shown in the following table.
Name Control Methods
(s:tg:; Description Setting | Factory %Tﬁﬂgge \V/i CL)EES Flux Egg; MlBEL')ASO _ Page
Number | Display Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Integral time
of speed esti- | Set the integral time of the 0.000 0.030
N4-07 | mator speed estimator for PI con- to .ms No No | No | No | No A | 59AH | 4-20
g o trol. 9.999
HRERER |
A
Proportional
gain of speed | Set the proportional gain of 0to
N4-08 | estimator the speed estimator for PI 1000 15 No No|No| No | No | A |59BH | -
sty | OOk
i
High-speed
proportional .
gain of speed Set the h}gh-speed propor-' 0to
N4-10 | (ctimator tional gain of the speed esti- 1000.0 15.0 No No | No | No | No A | S9DH | 4-20
mator for PI control.
s AR
L
Speed estima- L
tor switching S?th t‘h(}:1 sw1tc(111/1lng frequzncy 0 .
) frequenc of high-speed/low-spee to -
Na-11 d Y operation for the speed esti- 70 70 Hz No No | No | No | No A S9EH 10-4
WEHEE VI | mator.
Low-speed Increase this setting if a
regeneration | higher power for low-speed
stability coef- | regeneration is required. If 0.0 to
N4-15 | ficient 1 the setting is too large, the 3 0 0.3 No No | No | No | No A | SA2H | 7-33
torque reference monitor and '
fIGE P2 R | the actual torque accuracy
1 may deteriorate.
Torque
adjustment ;
N4-17 | i Set the torque adjustment 00t 1 g8 | No |[No|No| No | No | A |5a4H |7-33
g gain for low-speed power. 5.0
BT ARG 28




User Constant Tables

Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEL’\JASO )
stant . Description etling | Factory | during V/f | Loop | Flux | Loop © | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Feeder resis-
tance ad‘J'USt‘ Set the gain for the feeder 0.90t
N4-18 | ment gain resistance in the speed esti- 1 300 1.00 No No | No | No | No A | SASH | -
LI e
Ha
Speed'es}tli.ma- Set the switching frequency
tor switching | ¢ hioh-speed/low-speed 20 to 7-33
N4-28 | frequency 2 operation for the speed esti- 70 S0 Hz No No | No | No | No A | SAFH 10-4
Speedr2 mator during deceleration.
Torque Gradually increase this set-
adjustment ting to improve low-speed
gain 2 power. If the setting is too 0.00 to
N4-29 high, the power may be 0 40 0.10 No No | No | No | No A | 5SB4H | 7-33
reduced. '
Spd gain Usually, there is no need to
change this setting.
Low-speed Increase this setting to ensure
regeneration | stable operation for extremely
stability coef- | low-speed regeneration. If the
ficient 2 setting is set to a high value, 0.00 to
N4-30 the speed will increase with 1'0 00 1.00 No No | No | No | No A | 5B5SH | 7-32
the size of the regenerative ’
Coef 2 load.
Adjust this setting in intervals
of approximately 0.2.
; S)
Speed. estima- | get the lower limit for the
tor gam fluc- | fiyctuation frequency of the 0.0 to L
N4-32 | tuation speed estimator’s low-speed 6'0 0 50Hz| No |[No|[No| No | No | A |5B7H|7-32
frequency 1 proportional gain (PI control). ’
Frql Set the value in Hz.
Speed' estima- | gef the upper limit for the
tor gain fluc- | fyctuation frequency of the 0.010
N4-33 | tuation speed estimator’s low-speed 6 0.0 20.0Hz| No No | No | No | No A | SB8H | 7-32
frequency 2. | - nortional gain (PI control). :
Frq2 Set the value in Hz.
Speed estima- ) )
tor gain fluc- Set ratio 'for ﬂuc,tuatlng the
N4-34 |tuation rate | Speed estimator’s low-speed | [0.0t0 1 555 500 | Ny | No | No | No | No | A | 5BOH [7-32
proportional gain (PI control). | 200.0
%E?ﬁﬂifﬁﬁﬁ Set the value as a percentage.

HBFeed Forward: N5

User constants for the feed forward control are shown in the following table.

Name Control Methods
Con- Setting | Fact %ha'n o Open Open Mgl’)/lso -
inti etting actory uring V/f | Loo Flux | Loo
Nztrirl])ter Display Description Range | Sefting | Opera- | vt | with | Vee. | Veo. | Vec. | Regis- | ~29°
tion PG | tor | tor | tor ter
1 2
Feed f;)rwl ard | Select the feed forward con-
control selec-
: trol. 0 421
N5-01 | tion 0: Disabled Oorl “ No No | No | No A A | 5SBOH 6-142
FF }’f’l‘t“lﬁﬁ 1: Enabled
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Name Control Methods
Con- Setting | Fact %ha'n o Open Open MBEL'\J/ISO -
stant . Description etling | Factory | during V/f | Loop | Flux | Loop S | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Motor accel- | Set the time required to
eration time accelerate the motor at the
rated torque (Ty) to the
rated speed (Nr).
J: GD2/4, P: Motor rated out- | () g01
: 421
N5-02 put o %85 No | No|No|No| A | A |sBim|
T 21+ J [kgm2] - Nr [min-1] 10.000 )
FELH LI st i) ta T80 Tigo N m] [s]
However,
T100~ % r\'l: {;:::]I] x 103 [N - m]
Feed fo_rw ard | get the proportional gain for
prgportlonal feed forward control. 0.00 to 491
N5-03 | ga1n Speed reference response will 160 00 1.0 No No | No | No A A | 5B2H 6142
W P incregse as the setting of N5- ’
% 03 is increased.

* 1. When the control method is changed, the factory setting will change. The flux vector factory setting is given.
* 2. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

@ o: Digital Operator Constants
The following settings are made with the Digital Operator constants (o constants): Multi-function selections

and the copy function.

EMonitor Select: o1

User constants for Digital Operator Displays are shown in the following table.

Name Control Methods
(s:tz::( Description Setting | Factory %Tjar‘%gge VI (Egoe; Flux Egg; M!BEL“JASO- Page
Number | Display Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis-
tion PG | tor | tor | tor ter
1 2
Monitor Set the number of the monitor
selection item to be displayed in the
earliest 4 monitor items. (U1-
ol-01 ooy 40 99 6 Yes Al A A A A | 500H -
The output monitor voltage
LRI H e (factory setting) can be
changed.
Monitor Sets the monitor item to be
selectionafter | displayed when the power is
power up turned on.
1: F fi
01-02 requency reterence lto4 1 Yes | A | A| A | A | A |501H |6148
2: Output frequency
WHEYIRH | 3: Output current
i 4: The monitor item set for
01-01




User Constant Tables

Name Control Methods
Con- Setting | Factory Cdearif;]%e \V/i ?pen Fl (Bpen MlBEL“J/ISO-
stant . Description ) oop | Flux | Loop S | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Frequency Sets the units that will be set
units of refer- | and displayed for the fre-
ence setting | quency reference and fre-
and monitor | quency monitor.
0:  0.01 Hz units
1:  0.01% units (Maximum
output frequency is
100%)
2 to 39:
min~! units (Sets the motor
poles.)
40 to 39999:
User desired display 0 to 6-148
0l-03 Set the desired values for 39999 0 No Al A A A A | S02H 6-166
setting and display for the
IR AL | max. output frequency.
ooodn
T— Set 4-digit number
excluding the decimal
point.
Set the number of digits
below the decimal point
to display.
Example: When the max. out-
put frequency value is 200.0,
set 12000
Setting unit
for frequency | Set the setting unit for fre- S
constants quency reference-related con- .
0104 | related o VI | giants. Oorl | 0 No |No|No| No | A | A |S503H |6-148
characteris- 0: Hz
tics 1:  min”!
S HBLE AL
LCD Zr ight- Set a smaller value to lighten
ness adjust- the LCD and a larger value
01-05 | ment to darken the LCD (stan- Oto5 3 Yes No | No | No A A 504H -
LCD 258 i 4 dard: 3).
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BMulti-function Selections: 02

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

Name Control Methods
Con- Setting | Factory %Tjar‘irr]?ge Open Open M!BEL“JASO )
ioti VIf | Loo Flux | Loo
Nf]t,?]';ter Display Description Range | Setting | Opera- | v/ | with VecF-) Vec- VecF—) Regis- | 29°
tion PG | tor | tor | tor ter
1 2
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 A A S05H | 6-148
between the Digital
L/R ATt Opc?rator and the constant
settings.)
STOP key Sets the Stop Key in the run
during con- | mode.
trol circuit 0: Disabled (When the Run
02-02 | terminal Command is issued from o oy | No |A|A| A | A | A |506H 6149
operation and external terminal, the
Stop Key is disabled.)
STOP fi 1: Engbled (Effective even
during run.)
User con- Clears or stores user initial
stant initial values.
value 0: Stores/not set
1: Begins storing (Records
the set constants as user
initial values.)
02-03 2: All clear (Clears all 0to?2 0 No A | A A A A 507H | 6-149
recorded user initial
iilak¥ (Y values)
When the set constants are
recorded as user initial val-
ues, 1110 will be set in Al-
03.
kVA selection
02-04 A Do not set. 0to FF o* No A A A A A 508H -
Frequency When the frequency reference
reference set- | is set on the Digital Operator
ting method | frequency reference monitor,
selection sets whether the Enter Key is
necessary.
02-05 0: Enter Key needed Oorl 0 No A | A A A A S09H | 6-149
1: Enter Key not needed
SRS S Y When set to 1, the Inverter
accepts the frequency refer-
ence without Enter Key oper-
ation.
Operation Sets the operation when the
selection Digital Operator is discon-
when digital | nected.
operator is 0: Disabled (Operation
disconnected continues even if the
02-06 Digital Operator is Oorl | 0 | No [A|A| A | A | A |[504aH]| -
disconnected.)
1: Enabled (OPR is detected
PAEAS BT at Digital Operator
e disconnection. Inverter
output is cut off, and fault
contact is operated.)
Cumulative
operation Sets the cumulative operation
time settin time in hour units. 0 to
0207 £ Operation time is calculated 65535 0 hr No Al A A A A | S0BH | 6-149
ZBUSATIT | from the set values.
BOE




User Constant Tables

Name Control Methods
Con- Setting | Fact tha'n o Open Open M!BEL’\JASO )
stant . Description eting | Factory | during V/f | Loop | Flux | Loop S | page
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Cumulative 0: Cumulative time when the
operation Inverter power is on. (All
time selection time while the Inverter
power is on is
02-08 accumulated.) Oorl 0 No A A A A A 50CH -
BRGE I 1: (;umulatlve Inverter run
TR time. (Only Inverter
output time is
accumulated.)
Ean opera- Set the initial value of the fan
tion time set- | yyoration time using time
tin . 0 to 6-149
02-10 g units. 65535 | Ohr No A|A| A A A | SOEH | "o,
R BREST The operation time accumu-
S lates from the set value.
i
Ifiaulitgratce/ 0: Disabled (U2 and U3 con-
ault fustory stants are on hold.)
02-12 | clear function 1: Enabled (Initializes U2 L 0 No A A A A A S10H B
e and U3 constants.)
Output POWET | () Holds output power moni-
monitor clear tor
02-14 | selection 1: Initializes output power Oorl 0 No A A A A A 512H | 5-80
KWH W30 4 monitor. (Returns to 0.)
Capacitor Allows the user to set the
maintenance | maintenance time for the
setting electrolytic capacitors (U1- 0to
02-18 61). The user can reset the 150 0% No A | A A A A | 5IDH | 6-184 5
accumulated operation time
HAYEY BUE | back to zero, or to some other L
desired value.

* The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

B Copy Function: 03

User constants for the copy function are shown in the following table.

Name Control Methods
Con- Setting | Factory %Z?ir:%e VIf (Epen Fl Epen MlBEL’jASO_
tant ioti ( oop ux | Loop S | p
Ni;?,e, Display Description Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Regis- [ -0
tion PG | tor | tor | tor ter
1 2
Copy func- 0: Normal operation
tion selection | 1: READ (Inverter to
Operator)
- 6-151
03-01 2: COPY (Operator to 0to3 0 No A | A A A A | 515H
¥ I figie e Inverter)
3: Verify (compare)
Read permit- o
03-02 | ted selection | 0: Read prohibited Oorl | 0 No |[A|A| A | A | A |5I6H [6151
1: Read permitted
B VT IE
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€ T: Motor Autotuning

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

Name Control Methods
Con- Setting | Fact %ha‘n o Open Open M!BEBASO -
stant ) Description eting | Faclory | quring VIf | Loop | Flux | Loop > | Page
Number Dlsplay P Range | Setting Opera— Vi | with | Vec- | Vec- | Vec- | Regis- 9
tion PG | tor | tor | tor ter
1 2
Motor 1/2 Set the location where the
selection autotuned motor constants are
T1-00 to be stored. lor2 1 No Yes | Yes | Yes | Yes | Yes | 700H | 4-14
. 1: Motor 1
JEFE AL 2: Motor 2
Autotuning Set the autotuning mode.
mode selec- 0: Rotational autotuning
tion 1: Stationary autotuning 1
2: Stationary autotuning for -
T1-01 Hrertorine resiatanes Otod | O No | Yes|Yes| Yes | Yes | Yes | 7011 | 519
MR E only .
il 3: Shipping adjustment
4: Stationary autotuning 27
Motor output 0.40
) power Set the output power of the 0.00 to : _
T1-02 motor in kilowatts. 650.00 k*\;\/ No Yes | Yes | Yes | Yes | Yes | 702H | 4-14
FALAIE D)%
Motor rated
voltage Set the rated voltage of the 0.0to | 2000V
T1-03 motor in volts. 255 5%2 ¥ No No | No | Yes | Yes | Yes | 703H | 4-14
FALAIE i s
Motor rated
current Set the rated current of the 0.32t0 | 1.90 A
T1-04 motor in amps. 6.40 ™ o No Yes | Yes | Yes | Yes | Yes | 704H | 4-14
FALAIE H i
Motor base
frequency Set the base frequency of the | 0.0 to
T1-05 motor in hertz. 400.0 50.0Hz| No No | No | Yes | Yes | Yes | 705H | 4-14
AR A S
Number of
motor poles | Set the number of motor 2 to 48
T1-06 poles. poles 4 poles No No | No | Yes | Yes | Yes | 706H | 4-14
LIRS
Motor base heb dofth
T1-07 | SPeed Set the base speed of the 0to | 1450 1 o 1 No | No | Yes | Yes | Yes | 707H | 4-15
- motor in min~". 24000 | min
LA UAR E
Number of Set the number of pulses per
PG pulses revolution for the PG being 0 to
T1-08 | when turning | used (pulse generator or 60000 600 No No | Yes | No | Yes | No | 708H | 4-15
encoder) without any multi-
PG ik # plication factor.
Motor no- Set the current value recorded
load current | in the motor’s test results for 0.00
1 .00 t
T1-09 %ngg;gzlggflyltv?}}gr?%tation- Uo7 | A No | No| Mo | Yes | Yes | Yes | 709H |4-15
EE*LL i ary autotuning 2 is selected ’
o (T1-01 = 4).
* 1. Set T1-02 and T1-04 when 2 is set for T1-01. Only set value 2 is possible for V/f control or V/f control with PG.
* 2. These are values for a 200 V Class Inverter. Values for a 400 V Class Inverter are double.
* 3. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter for 0.4 kW is given.
* 4. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.
* 5. Refer to Chapter 8 Procedure for Adjusting Constants after Replacement of Control Board (Page 8-3) for the details of setting 3 (Shipping adjustment).
* 6. When the control method is changed, the factory setting will change. The open-loop vector 1 control factory setting is given.
* 7

. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given. The upper limit depends on the setting of




User Constant Tables

& U: Monitor Constants

The following settings are made with the monitor constants (U constants): Setting constants for monitoring in
drive mode.

B Status Monitor Constants: U1

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

Name Control Methods
Con- Output Signal Level Min Open Open MBES/ISO—
stant Description During Multi-Function : VIf | Loop | Flux | Loop

Number | Display Unit | vif | with | Vec- | Vec- | Vec- | Regdis-

Analog Output PG | tor tor tor ter
1 2
Frequency
) reference Monitors/sets the fre- 10 V: Max. frequency 0.01
ut-ol quency reference value.* | (-10 to 10 V possible) Hz A A A A A 40H
TS e R4
Output fre-
Monitors the output fre- 10 V: Max. frequency 0.01
1-02 | quency . A A A A A 41H
ut-0 quency.* (-10 to 10 V possible) Hz
LHETES
Output cur- 10 V: Inverter rated output
rent Monitors the output cur- current 0.01
ut-03 rent. (0 to +10 V, absolute value A A A A A A 42H
iyt LR output)
Control
Ul-04 | method 1(1:1};?}(;];81 the current control (Cannot be output.) - Al A A A A 43H S
FE L
Motor speed . .
U1-05 Monitors the detected 10 V: Max. frequ@ncy 0.01 No | A A A A 44T
L motor speed. * (-10 to 10 V possible) Hz
Output volt-

Monitors the output volt-

U1-06 |38 age reference value in the 10'V: 200 VAC (400 VAC)

01V A | A A A A 45H

(0 to +10 V output)
éfﬁﬁ ”_,I s Inverter.
DC bus volt-
age ; : .
U1-07 Mon1tor§ the main DC 10 V: 400 VDC (800 VDC) v iala A A A 46H
I voltage in the Inverter. (0 to +10 V output)
i
Output 10 V: Inverter capacity
power Monitors the output power | (max. applicable motor 0.1
U1-08 (internally detected value). | capacity) kW Al A A A A 47H
v A (-10 to 10 V possible)
Torque refer- | \fonitor in internal torque 10 V: Motor rated tor
Ul1-09 |cnee reference value for vector - iotor ratec forque 0.1% | No | No A A A 48H

| (-10 to 10 V possible)
Wiy | control

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

Con-
stant
Number

Display

Description

Output Signal Level
During Multi-Function
Analog Output

Control Methods

Min.
Unit

\i

Open

Loop

Vec-

tor
1

VIf
with
PG

Flux
Vec-
tor

Open
Loop
Vec-

tor
2

MEMO-
BUS
Regis-
ter

Input termi-
nal status

Ul-10
LIPS ERIN
&

X

Shows input ON/OFF status.
Ul-10= 0000
—1: FWD command
t(Sﬂ is ON.
1: REV command
(S2) is ON.
1: Multi input 1
(83) is ON.
1: Multi input 2
(S4)is ON.
——1: Multi input 3
(S5) is ON.
———1: Multi input 4
(S6) is ON.
1: Multi input 5
(S7)is ON.
1:Multi input 6
(S8) is ON.

The ON/OFF status of the fol-
lowing input terminals can be
checked by displaying U1-10
and pressing the Enter Key.
(Press the Enter Key again to
return to the original dis-
play.)
Ul1-10= 0000 -
—1: Multi input 7

(S9) is ON.

1: Multi input 8

(S10) is ON.

1: Multi input 9

(S11) is ON.

1: Multi input 10

(S12) is ON.

(Cannot be output.)

49H

Output ter-
minal status

Shows output ON/OFF status.
Ul-11= 0000000

Ul-11
i TR
x5

X

)L1: Multi-function
contact output
(M1-M2) is ON.
1: Multi-funtion
contact output 1
(P1) is ON.

1: Multi-funtion
contact output 2
(P2) is ON.
——1: Multi-function
contact output 3
(P3) is ON.
——1: Multi-function
contact output 4
(P4) is ON.
Not used (always 0).
1: Error output
(MA/AB-MC) is ON.

(Cannot be output.)

4AH

Operation
status

Inverter operating status.
U1-12= 00000000

Ul-12

—

Zero speed

:Reverse

: Reset signal
input

: Speed agree

: Inverter
ready

: Minor fault

L1:Run
1:
1

—

—_

—

—

: Major fault

(Cannot be output.)

4BH




User Constant Tables

Name Control Methods
Con- Output Signal Level i Open Open Mg&/lso-
stant , Description During Multi-Function U"?t' Vit | Loop | Flux | Loop | =~
Number | Display Analog Outout nit | v | with | Vec- | Vec- | Vec- | Regis-
nalog Outpu PG | tor tor tor ter
1 2
Cumulative | Monitors the total operating
operation time of the Inverter.
UL-13 time The initial value and the oper- (Cannot be output.) 1 Al A A A A 4CH
ating time/power ON time put. hr
2 i selection can be set in 02-07
and 02-08.
Software
No. (flash
UlI-14 | memory) (Manufacturer’s ID number) | (Cannot be output.) - Al A A A A 4DH
BAF
;l;irminal Monitors the input voltage of
Input the voltage frequency refer- 10 V: 100% (10 V) 0.1
UL-15 Fvoltage ence. An input of 10 V corre- | (-10 to 10 V possible) % ALA A A A 4EH
BT AL R sponds to 100%.
Ten.ninal Monitors the input current of
A2 input the multi-function analog 20 mA: 100% (4 to 20 mA) 0.1
Ul-16 | current input. (0to 10V, -10 to 10 V possi- 0} A|A| A A A | 4FH
(voltage) | A input of 20 mA corre- ble) ?
BT A2 WL sponds to 100%.
Terminal Monitors the input voltage of
A3 input the multi-function analog
. 10 V: 100% (1 .1
Ul-17 |voltage input. (- 10 0\:0 1?)0\? (ogsi\lge) (()) y A A A A A 050H
An input of 10 V corresponds p 0
i 7 A3 K | o 100%.
Motor sec- | Monitors the calculated value
ondary cur- | of the motor secondary cur- 10 V: Motor rated 01
Ul-18 |rent (Ig) rent. secondary current) 0/ A | A A A A 51H
HLBL 2 Yo The motor rated secondary (-10 to 10 V output) °
W current corresponds to 100%.
Motor Monitors the calculated value
Z:rl;lntg(ld) 1(‘)ef ntthe motor excitation cur- 10 V: Motor rated o
Ul-19 ' secondary current) y No | No | A A A 52H
The motor rated secondary 10 t0 10 V output %
HHLIEEH | current corresponds to 100%. (-10to output)
i
Output fre- | Monitors the output frequency
quency after a soft start.
after soft- The fre ; d .
} quency given does not | 10 V: Max. frequency 0.01
U120 start include compensations, such | (-10 to 10 V possible) Hz AlA A A A S3H
P |2 slip .co.mpen.sation.
iz The unit is set in 01-03.
ASR input | Monitors the input to the speed
control loop. 10 V: Max. frequency 0.01
ul-21 HIEPEH | The maximum frequency cor- | (-10 to 10 V possible) % No| A No A A S4H
A responds to 100%.
ASR output ls\g;):(litzi; ttlrl;il;g;ut from the 10 V: Motor rated ool
UL-22 | 4 FERSHI | The motor rated secondary ot sleoctz?daryiztllr;ent) % No | A | No A A 55H
i current corresponds to 100%. “oto possibie
PID feed- | Monitors the feedback value
back value | when PID control is used. 10 V: Max. frequency 0.01
ut-24 ~ The input for the max. fre- (-10 to 10 V possible) % A A A A A S7TH
PID [t quency corresponds to 100%.
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Name

Control Methods

. Output Signal Level Open Open | MEMO-
Con - : : | Min e b | BUS
stant , Description During Multi-Function | j & Vif | Loop | Flux:| Loop | -7
Number | Display Analog Outout nit | v/ | with | Vec- | Vec- | Vec- | Regis-
nalog Outpu PG | tor tor tor ter
1 2
DI-16H2 Monitors the reference value
input status | from a DI-16H2 Digital Refer-
ence Board.
Ul-25 D116 $ Ak The value will be displayed in (Cannot be output.) - A | A A A A 58H
& binary or BCD depending on
user constant F3-01.
Output volt-
agerefer- | Monitors the Inverter internal
U1-26 |ence (Va) | yoltage reference for motor (110 O\t]. 21(())0VVAC (::)(1)0) VAC) OV] No [ No | A A A 59H
I secondary current control. ° possible
V)
Output volt-
age refer- | Monitors the Inverter internal
U1-27 |ence (Vd) | yoltage reference for motor (_110 0\:(') ZI%OVVAcf;s(if)(l)g) VAC) 0\'/,1 No | No | A A A | 5AH
LU excitation current control. p
[QUeD)
Software
No. (CPU) >
Ul1-28 gv[an“fmmr sCPUSsOftware | . ot be output.) - |Aa|lA| A]| A| A |sBH
CPU # -4 o)
=
Output Monitors the Inverter’s output
power power. The display is split into
Ul-29 | lower 4 dig- | upper digits and lower digits in 01 | A | A A A A 5CH
its the following way. kWH
kw546 | OOOOO OO0O.O0 kWH
Output U1-30 U1-29 (Cannot be output.)
power Example: If the output power
upper 5 dlg_ is 12345678.9 kWh, the dis-
U1-30 |its play will be as follows: MWH| A A A A A 5DH
U1-29: 678.9 kWH
KWH 1ii 5 £ U1-30: 12345 MWH
" | Range: 0.0 to 32767999.9
ACR out-
is | Monitors the current control
put of q axis . 0
U1-32 output value for the motor sec- (_110 0\;') 11%0\? ossible) (1/1 No | No | A A A SFH
Q#l ACR%i | ondary current. P ?
“_l,
ACR out- )
put of d axis | Monitors the current control ono
Ul1-33 output value for the motor (_110 0\:(') II%O\f) ossible) (())/1 No | No A A A 60H
D4l ACR#i | excitation current. p ?
th
OPE fault
constant Shows the first constant num-
Ul-34 ber where an OPE fault was - A A A A A 61H
OPE #tfZ | detected.
k4
7.er0-Servo (Cannot be output.)
movement | Shows Fhe number of PG
Ul-35 |pulses pulses times 4 for the move- 1 No | No | No A No | 62m
ment range when stopped at
ENE 5 ZEero.
ikah
PID input
volume PID feedback volume )
U1-36 Given as maximum frequency/ IOI(Yt Nﬁ)x.vfrequéglc Y 0£ ! A | A A A A 63H
PID A | 100% (-10 to possible) ()
=




User Constant Tables

Name Control Methods
Con- Output Signal Level i Open Open Mg&/lso-
stant , Description During Multi-Function Iy VI | Loop | Flux | Loop ;
Number | Display Analog O Unit | v | with | Vec- | Vec- | Vec- | Regis-
nalog Output PG | tor tor tor ter
1 2
PID output
volume PID control output :
Ul1-37 Given as maximum frequency/ l(i(;/t Niz(i)xvfrequir)llc Y 0£ ! A | A A A A 64H
PID [k 100% (-10 to possible) )
i
PID target | pypy target value 0.01
Ul-38 | value Given as maximum frequency/ | 10 V: Max. frequency 0/ Al A A A A 65H
0
PID Hsfi | 100%
MEMOBUS | Shows MEMOBUS errors.
communi- 1j1.39= (0000000
cations t1: CRC error
error code 1: Data length error
Not used (always 0).
1: Parity
U1-39 error (Cannot be output.) - A A A A A 66H
1: Overrun
AR BRAR error
ity 1: Framing
error
—1: Timeout
Not used (always 0).
Cooling fan
qperating Monitors the total operating |
Ul-40 |tme time of the cooling fan. The | (Cannot be output.) hr A | A A A A 68H
RUBHEATIN time can be set in 02-10.
fi
Estimated | Monitors the calculated value
0/ 1 19—
Ul-42 motor flux | of the motor flux. 100% is dis 10 V: Rated motor flux 01 No | No | No | No A 69H
played for the rated motor %
ARG | flyx.
Motor flux
current Monitors motor flux current
. . 10 V: Rated secondary cur-
compensa- 0
Ul-43 | tion CQmpensatlon value. 100% is rent of motor 0.1 No | No | No | No A 6AH
displayed for the rated second- %
t of th " (-10 Vto 10 V)
g | ATy current of the motor.
2
ASR out-
put without | Monitors the output from the
filter speed control loop (i.e., the 10 V: Rated secondary cur- 0.01
Ul-44 primary filter input value). rent of motor 0/ No | No | No A A 6BH
0/ . _ 0
s 100% is displayed for rated (-10Vto 10 V)
H secondary current of the
motor.
Feed for- :
Monitors the output from feed
ward con- o/ i« 1:. | 10 V: Rated secondary cur-
U1-45 | 0] outout forward control. 100% is dis rent of motor 0.01 No | No | No A A 6CH
p played for rated secondary %
(-10 Vto 10 V)
E Ry | current of the motor.
Stable
speed for Monitors the minimum speed
regenera- for which the speed will not 0.01
Ul-48 | tion exceed the speed reference ina | 0.00 to 20.00 I;Iz No | No [ No | No A 6FH
steady state during 100% load
MEMAUE | regeneration.
W
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Name

Control Methods

Con- Output Signal Level . Open Open | MEMO-
stant , Description During Multi-Function | M VIf | Loop | Flux | Loop | BUS
Number | Display Analog Outout Unit | vt | with | Vec- | Vec- | Vec- | Regis-

nalog Outpu PG | tor tor tor ter
1 2
CF error Monitors the CF error code.
code 00: No deceleration for 3 s
after Stop Command
01: Magnetic flux calculation
error
02: Startup status fault
U1-50 04: Speed estimator gain 0 to FFFF H | No | No| No | No A 71H
CF i df adjustment fault
R 08: Low-speed regeneration
fault
10: Zero-speed fault
20: Rotation direction limit
fault
Electrglytic For maintenance purposes,
capacitor this timer shows the amount of
mainte- ; ; ;
UL-61 | nance pme tll;:e‘:‘llzcggr’g::gcacf;apﬁ?rs (Cannot be output.) % | AlA| A | A] A |7cH
gy | 1OrS ShOl.lld be replaced when
1 the monitor reaches 100%.
Cooling fan | This monitor displays the
mainte- amount of time the cooling fan
U1-63 | nance has been operating. Replace (Cannot be output.) 1% | A | A A A A 7EH
the cooling fan when the dis-
7o M e play reads 100%.
Peak hold | pigplays the peak value of the | 10V: Inverter rated output
current current during run. “Peak current 0.01
U1-83 . AlAlA|l A | A]| A |7cFH
W (B A5 P ol Hold” refers to the I'noment (-10to 10 V absolute value .l
W that the peak value is saved. output)
Output
frequency Displavs the f i 0.01
: isplays the frequency value ) .
Ul1-84 zz;ﬁﬁ old when thej output current 1((_)?8 i\feﬁ) f\r/e)quency Hz | A | A A A A | 7DOH
reached its peak value. *2
WAL K4
HEEES

* 1. The minimum unit differs depending on the Inverter capacity. (0.01 A for Inverter of 0.4 kW to 7.5 kW, and 0.1 A for Inverter of 11 kW or more)
* 2. The setting unit can be selected in 01-03.




User Constant Tables

EFault Trace: U2

User constants for error tracing are shown in the following table.

Name Output Signal Control Methods O
Con- Level Durin i Open Open )
stant Description . 9 Min. VIf | Loop | Flux | Loop | BUS
Number | Display Multi-Function Unit | v/ | with | Vec- | Vec- | Vec- R‘fgls-
Analog Output PG “1” tor ‘gr er
Current fault
U2-01 The contents of the current fault. - Al A A A A 80H
T
Previous fault | The contents of the error that
U2-02 occurred just prior to the current - A A A A A 81H
NN fault.
Reference
frequency at | Tpe reference fre
quency when 0.01
U2-03 | fault the previous fault occurred. Hz Al A A A A 82H
TS BeE fir 2
Output fre-
quency at The output frequency when the 0.01
U2-04 | fault previous fault occurred. Hz Al A A A A 83H
iy 1 AR
Output cur-
U2-05 | rent at fault The output current when the pre- oiAal ala A A A g4
vious fault occurred.
iyt LR
Motor speed - dwhen th | (Cannot be output.) 001
U2-06 | at fault e motor speed when the previ- . No | A A A A 351
ous fault occurred. Hz
Lk 5
Outpu; volt- I
age relerence | The output reference voltage
U2-07 1 at fault when the previous fault occurred. 0LV AT AL A A A 86H
g i L L
DC bus volt-
age at fault :
U2-08 The main curr;nt DC voltage vlala A A A Q7H
S [EI B B when the previous fault occurred.
&
Output power
U2-09 |at fault The output power when the pre- 0.1 Al a A A A QRH
vious fault occurred. kW
i th T
Torque refer- | The reference torque when the
U2-10 | €nee at fault | previous fault occurred. The 0.1% | No | No A No A 01
motor rated torque corresponds
AR to 100%.
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Name

Control Methods

Output Signal
- : Open Open | MEMO-
Gon ioti Level During Min. vir | Loop | Flux | Loop | BUS
stant . Description . ) Unit / P P | Regi
Number | Display Multi-Function nit | v/ | with | Vec- | Vec- | Vec- ?9'3-
Analog Output PG for | tor | tor er
Input termi- | The input terminal status when
nal status at | ¢ ious fault d
previous fault occurred.
U211 fault The format is the same as for Ul- AlA A A A 8AH
gasmrns |10
Output termi-
nal status at | The output terminal status when
U2-12 | fault the previous fault occurred. The - Al A A A A 8BH
format is the same as for Ul-11.
it IR
Operation The operating status when the
U2-13 | status at fault | oo ion fault occurred. The for- - A|A| A A A | SCH
B mat is the same as for U1-12.
Cumulative c b
H annot be output.
U2-14 qperatlon The operating time when the pre- ( put.) 1 A A A A A RDH
time at fault | o4 fault occurred. hr
SR )
Peak hold
current at :
Displays the peak hold current 0.01
U221 | fault when the last fault occurred. A¥ ALA A A A | TE6H
[EZERPRET IV
Peak hold
?utput Displays the frequency value at
requency at | the moment the current reached 0.01
U2-22 1 fault its peak value when the last fault Hz AlALA A A | TETH
et k| OccuTed:

Note 1. The following errors are not included in the error trace: CPF00, 01, 02, 03, UV1, and UV2.

2. If the PUF fault is already indicated in U2-00 or U3-00, even if the PUF fault is detected again, the fault trace is not updated.
* The minimum unit differs depending on the Inverter capacity. (0.01 A for Inverter of 0.4 kW to 7.5 kW, and 0.1 A for Inverter of 11 kW or more)




EFault History: U3

User constants for the error log are shown in the following table.

User Constant Tables

Name Control Methods
Con- Output Signal Level Open Open | MEMO-
ioti i i i Min. V/f | Loop | Flux | -loop | BUS
stant . Description During Multi-Function | ) / p P | Reai
Number | Display nit | vyf | with | Vec- | Vec- | Vec- | Regis-
Analog Output PG | tor | tor | tor ter
1 2
Most recent
U3-01 | fault The error contents of Ist ) Al a A A A 90H
previous fault.
1R
Second most
U3-02 | recent fault The error contents of 2nd ) Al a A A A 91H
previous fault.
2 UCHT R
Third most
U3-03 | recent fault The error contents of 3rd ) Al a A A A 01
previous fault.
3 YR A
Fourth/oldest
U3-04 | fault The error contents of 4th _ Al a A A A 031
previous fault.
4 T
Cumulative
qperation The total operating time 1
U3-05 |timeat fault | when the st previous fault hr A | A A A A 94H
ks A | oceurred. (Cannot be output.)
1
Accumulated
time of sec- | The total operating time |
U3-06 | ond fault when the 2nd previous fault w | A|A| A A A | oH
i g | occurred:
2
Accumulated
time of third | The total operating time |
U3-07 | fault when the 3rd previous fault b Al A A A A 96H
g B | ocourred:
3
Accumulated
time of
fourth/oldest | The total operating time |
U3-08 | fault when the 4th previous fault hr A | A A A A 97H
occurred.
e A i)
4

Note The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.
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@ Factory Settings that Change with the Control Method (A1-02)

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

Name Factory Setting
Con- . ) Open- Open
stant Displa Setting Range | Unit VA | Vifwith | loop | Flux | Loop
Number play Control PG Vector | Vector | Vector
1 2
Speed search selection
b3-01 0to3 1 2 3 2 - 2
IR
Speed search operating current
b3-02 0 to 200 1% 120 - 100 - 10
AL R AR
Energy-saving gain
b8-02 0.0 to 10.0 0.1 - - 0.7 1.0 0.7
T RENE o
Energy-saving filter time constant
b8-03 0.0 to 10.00 0.01s - - 0.50 0.01 0.50
TREUER I
Slip compensation gain
C3-01 0.0t0 2.5 0.1 0.0 - 1.0 1.0 1.0
TEZEAMEI B
Slip compensation primary delay time
C3-02 0 to 10000 1 ms 2000 - 200 - -
T ZEHMEE I 1)
Torque compensation primary delay time
C4-02 | constant 0 to 10000 tms | 20200 20 - -
HEREAMEE BRIV 1)
ASR proportional (P) gain 1
C5-01 0.00 to 300.00 0.01 - 0.20 - 20.00 | 10.00
L3 25 1
ASR integral (I) time
C5-02 0.000 to 10.000 0.001 s - 0.200 - 0.500 | 0.500
BN IR 1
ASR proportional (P) gain 2
C5-03 0.00 to 300.00 0.01 - 0.02 - 20.00 | 10.00
Lb Al 4 2
ASR integral (I) time 2 0.001
C5-04 0.000 to 10.000 ) - 0.050 - 0.500 | 0.500
B 1] 2 sec.
ASR primary delay time
C5-06 0.000 to 0.500 0.001 - - - 0.004 | 0.035
ASR ZEIR I (1)
Carrier frequency selection
C6-02 1to F™® - 6" 6" 6" 77
BRI
Torque reference delay time
ds5-02 0 to 1000 1 ms - - - 0 10
B AR I ()
. Max. output frequency (FMAX)
}; 8‘2‘ 0.0104000% | 01Hz | 00 | 500500 1 500 | 500
02 g ’ ’
i Max. voltage (VMAX)
s 0.0 10 255.0 oV | 2000120001 2000 | 2000 | 2000
. KL
i Base frequency (FA)
E1-06 00104000 | 0Hz | %0 | 390 500 | 500 | s0.0
. Mid. output frequency (FB)
E1-07 00104000 | 01Hz | 2> | 25 | 30 | 00 | 00
E3-05 | upgion 3 3




User Constant Tables

Name Factory Setting
Con- . . Open- Open
stant Displa Setting Range | Unit VA | Vi with | loop | Flux | Loop
Number play Control PG Vector | Vector | Vector
1 2
R Mid. output frequency voltage (VC)*2
E1-08 0.0 t0 255.0 01V 15.0 15.0 132 00 | 00
E3-06 o ] H (0.0 to 510.0) *3 *3
. Min. output frequency (FMIN)
o 00104000 | 0.1Hz | 12 L2 05 | 00 | 03
07| el i } }
E1-10 | Min. output frequency voltage (VMIN)*? 0.0 to 255.0 9.0 9.0
0.1V 2.4 - -
E3-08 A (0.0 to 510.0) *3 *3
Overspeed detection delay time
F1-09 0.0 to 2.0 0.1s - 1.0 - 0.0 0.0
0S b4y H 1N 1]
Feedforward control selection
N5-01 0,1 1 - - - 0 1

FF £ e $%

. The settings will be 0.05 (Flux vector)/1.00 (open-loop vector) for Inverters of 45kW or larger.

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

. Settings vary as shown in the following tables depending on the Inverter capacity and E1-03.

. The setting range for open-loop vector 2 control is 0 to 132.0.

. 1000 ms for Inverters of 200 V Class 30 to 110 kW and 400 V Class 55 to 300 kW.

. The setting range depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

*
~N N R W N -

* % % %

m200 V and 400 V Class Inverters of 0.4 to 1.5 kW

gtz:; . Open | Open 5
Num- | Ut Factory Setting Vector | Veator | vector

ber S | S | S I
E103| - | O 1 2 3|/4|5|6|7 |89 A|B|C|D|E]|F ! 2

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

EI;OS 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 | 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 | 50.0 | 50.0 | 50.0 [ 0.0

E1-07 [Hz | 2.5 3.0 3.0 3.0 | 250 | 25.0 | 30.0 | 30.0 | 2.5 2.5 3.0 3.0 3.0 3.0 3.0 2.5 3.0 3.0 0.0

El;OS V [ 150 [ 150 | 15.0 [ 15.0 | 35.0 | 50.0 | 35.0 [ 50.0 | 19.0 | 24.0 | 19.0 | 240 | 150 | 150 | 150 | 150 | 132 [ 159 | 0.0

E1-09 [Hz | 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.2 0.5 0.3 0.0
E1-10
*

\% 9.0 9.0 9.0 9.0 8.0 9.0 8.0 9.0 11.0 | 13.0 | 11.0 | 15.0 | 9.0 9.0 9.0 9.0 2.4 L5 0.0

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

m200 V and 400 V Class Inverters of 2.2 to 45 kW

S'EZ?\:E Open | Open

. H Loop | Loop | Flux
Num- Unit FaCtory Settlng Vector | Vector | Vector
ber Con- Con- | Con-

trol trol trol

E103| - | O 1 23|45 |6|7 |8 ]9 A|B|C|DJ|E]|F ! 2
E1-04 | Hz | 50.0 | 60.0 | 60.0 [ 72.0 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 [ 50.0 [ 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 50.0 [ 50.0 | 50.0 | 50.0
EI;OS 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 | 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 [ 50.0 [ 50.0 [ 50.0 | 0.0

E1-07 [ Hz | 25 3.0 3.0 3.0 | 25.0 | 25.0 | 30.0 | 30.0 | 25 25 3.0 3.0 3.0 3.0 3.0 25 3.0 3.0 0.0

EI;OS V | 140 | 140 | 140 | 140 | 350 | 50.0 | 350 | 50.0 | 18.0 | 23.0 | 18.0 | 23.0 | 140 | 140 | 140 | 140 | 132 | 159 [ 0.0

E1-09 [Hz | 1.3 1.5 L5 1.5 1.3 1.3 1.5 L5 1.3 1.3 1.5 1.5 L5 1.5 1.5 1.2 0.5 0.3 0.0
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;:13?1; Open | Open
. H Loop Loop Flux
Num- Unit FaCtory Settlng Vector | Vector | Vector
ber Con- | Con- | Con-
trol trol trol
E103| - | O 1 2 3 4 5 6 7 8 9| A|B|C|D|E F ! 2
El;lO \'% 7.0 7.0 7.0 7.0 6.0 7.0 6.0 7.0 9.0 11.0 9.0 13.0 7.0 7.0 7.0 7.0 24 1.5 0.0
* 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
gtglr'; Open | Open
" H Loop Loop Flux
Num- Unit Factory Settlng Vector | Vector | Vector
ber Con- | Con- | Con-
trol trol trol
E103| - | O 1 2 3 4 5 6 7 8 9|A|B|C|D]|E F ! 2
E1-04 | Hz | 50.0 | 60.0 | 60.0 [ 72.0 | 50.0 | 50.0 | 60.0 | 60.0 [ 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 50.0 | 50.0 | 50.0 | 50.0
EI;OS 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 | 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 | 50.0 [ 50.0 | 50.0 0.0
E1-07 | Hz | 25 3.0 3.0 3.0 25.0 | 25.0 | 30.0 | 30.0 | 25 25 3.0 3.0 3.0 3.0 3.0 25 3.0 3.0 0.0
EI;OS V| 12.0 | 12.0 | 12.0 | 12.0 | 350 | 50.0 | 35.0 | 50.0 | 15.0 | 20.0 | 15.0 | 20.0 | 12.0 | 12.0 | 12.0 | 12.0 | 13.2 | 15.9 0.0
E1-09 [Hz | 13 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.2 0.5 0.3 0.0
El-10
% \% 6.0 6.0 6.0 6.0 5.0 6.0 5.0 6.0 7.0 9.0 7.0 11.0 6.0 6.0 6.0 6.0 24 1.5 0.0

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




User Constant Tables

@ Factory Settings that Change with the Inverter Capacity (02-04)

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

m200 V Class Inverters

Con-
stant Name Unit Factory Setting
Number
- Inverter Capacity
E2-11 | Motor Rated Capacity
2nd Motor Rated

kw| 04 | 0.75 | 15 22 3.7 5.5 7.5 1 15

E4-07 .
Capacity
02-04 kVA selection - 0 1 2 3 4 5 6 7 8
b8-03 Energy-saving filter time S 0.50 (Open-loop vector control)
constant
b8-04 | Energy-saving coefficient - 28820 | 22370 | 16940 | 15680 | 12290 | 94.75 | 72.69 | 70.44 | 63.13
Carrier frequency selec-
C6-02 . - 6 6 6 6 6 6 6 6 6
tion
Carrier frequency selection
C6-11 | for open-loop vector 2 con- - 1 1 1 1 1 1 1 1 1
trol 2
) Carrler'frﬁ?quency selection ) 6 6 6 6 6 6 6 6 6
upper limit
E2-01
(E4-01) Motor rated current A 1.90 3.30 6.20 8.50 14.00 | 19.60 | 26.60 39.7 53.0 5
E2-02 L
Motor rated slip Hz 2.90 2.50 2.60 2.90 2.73 1.50 1.30 1.70 1.60
(E4-02)
E2-03
(E4-03) Motor no-load current A 1.20 1.80 2.80 3.00 4.50 5.10 8.00 11.2 15.2

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

Q 9.842 | 5.156 | 1.997 | 1.601 | 0.771 | 0.399 | 0.288 | 0.230 | 0.138

E2-06 Motor leak inductance % 18.2 13.8 18.5 18.4 19.6 18.2 15.5 19.5 17.2
(E4-06)

Ea.1o | Motoriron loss fortorque |y, |, 26 53 77 12 | 172 | 262 | 245 | 272
compensation

L2-0p |Momentary powerlossride-| | 02 03 0.5 1.0 1.0 1.0 2.0 2.0
thru time

L2-03 Min. baseblock (BB) time S 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

L2-04 | Voltage recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6

L8-02 | Overheat pre-alarm level °C 95 95 100 95 95 95 95 90 100

L8-39 | Reduced carrier frequency | kHz 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Hunting-prevention time

N1-03
constant

N5-02 | Motor acceleration time s 0.178 0.142 0.166 0.145 0.154 0.168 0.175 0.265 0.244
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Con-
stant Name Unit Factory Setting
Number

- Inverter Capacity
E2-11 | Motor Rated Capacity
2nd Motor Rated

kw | 18.5 22 30 37 45 55 75 90 110

E4-07 .
Capacity
02-04 kVA selection - 9 A B C D E F 10 11
E -saving filter ti
b8-03 nergy-saving filter time S 0.50 (Open-loop vector control) 2.00 (Open-loop vector control)
constant
b8-04 | Energy-saving coefficient - 57.87 | 51.79 | 46.27 | 38.16 | 35.78 | 31.35 | 23.10 | 20.65 18.12
C6-02 | Carrier frequency selection - 6 4 4 4 4 4 4 1 1
Carrier frequency selection
C6-11 for open-loop vector 2 con- - 1 1 1 1 1 1 1 1 1
trol "2
) Carrler‘fre‘:quency selection ) 6 6 4 4 4 4 4 1 |
upper limit
E2-01
(E4-01) Motor rated current A 65.8 77.2 105.0 131.0 160.0 190.0 260.0 260.0 260.0
£2-02 Motor rated sli H 1.67 1.70 1.80 1.33 1.60 1.43 1.39 1.39 1.39
(E4-02) p z . . . . . . . . .
E2-03
(E4-03) Motor no-load current A 15.7 18.5 21.9 38.2 44.0 45.6 72.0 72.0 72.0

E2-05 | Motor line-to-line resis-

(E4-05) | tance Q 0.101 | 0.079 | 0.064 | 0.039 | 0.030 | 0.022 | 0.023 | 0.023 | 0.023

E2-06

(E4-06) Motor leak inductance % 20.1 19.5 20.8 18.8 20.2 20.5 20.0 20.0 20.0

Motor iron loss for torque

E2-10 . w 505 538 699 823 852 960 1200 1200 1200
compensation

L2.02 | Momentary powerlossride-\ | 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
thru time

L2-03 | Min. baseblock (BB) time s 1.0 1.1 1.1 1.2 1.2 1.3 1.5 1.7 1.7

L2-04 | Voltage recovery time s 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0 1.0

L8-02 | Overheat pre-alarm level °C 90 90 95 100 100 110 100 110 110

L8-39 | Reduced carrier frequency | kHz 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Ni-o3 |Hunting-preventiontime | 1, 10 10 10 10 10 10 100 | 100
constant

N5-02 | Motor acceleration time S 0.317 0.355 0.323 0.320 0.387 0.317 0.533 0.592 0.646

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 200 V Class
Inverters with outputs of 0.4 to 7.5 kW.

* 1. The initial settings for C6-02 are as follows: 0: Low noise PWM, 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10.0 kHz, 5: 12.5 kHz, and 6: 15.0 kHz. If the
carrier frequency is set higher than the factory setting for Inverters with outputs of 5.5 kW or more, the Inverter rated current will need to be reduced.

* 2. The initial settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.
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m400 V Class Inverters

Con-
stant . .
Nam nit Fact ttin
NUM- ame U actory Setting
ber
- Inverter Capacity
E2-11 Motor Rated
Capacity kw 04 | 075 | 1.5 2.2 3.7 4.0 55 7.5 11 15
2nd Motor Rat
E4-07 d Moto! Ra ed
Capacity
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
b8-03 Energy-saving filter time s 0.50 (Open-loop vector control)
constant
b8-04 | Energy-saving coefficient - 57640 | 44740 | 338.80 | 313.60 | 245.80 | 236.44 | 189.50 | 145.38 | 140.88 | 126.26
Carrier frequency selec-
C6-02 | = - 3 3 3 3 3 3 3 3 3 3
tion
Carrier frequency selec-
C6-11 | tion for open-loop vector - 1 1 1 1 1 1 1 1 1 1
2 control
) Carrler freq}legcy selec- ) 3 3 3 3 3 3 3 3 3 3
tion upper limit
E2-01
(E4-01) Motor rated current A 1.00 1.60 | 3.10 | 420 | 7.00 | 7.00 | 9.80 | 13.30 | 199 | 26.5
E2-02 .
Motor rated slip Hz 2.90 2.60 2.50 3.00 2.70 2.70 1.50 1.30 1.70 1.60
(E4-02)
(gi:gg) Motor no-load current A 0.60 0.80 1.40 1.50 2.30 2.30 2.60 4.00 5.6 7.6 S

E2-05 | Motor line-to-line resis-

(E4-05) |tance Q 38.19822.459 | 10.100 | 6.495 | 3.333 | 3.333 | 1.595 | 1.152 | 0.922 | 0.550

(Ei'gg) Motor leak inductance % | 182 | 143 | 183 | 187 | 193 | 193 | 182 | 155 | 196 | 172
Ep.19 | Motoriron loss fortorque |y, 14 26 53 77 130 | 130 | 193 | 263 | 385 | 440

compensation

1202 | Momentary power loss s 01 | 02 | 03 | 05 | 05 | 08 | 08 | 10 | 20 | 20

ridethru time

L2-03 | Min. baseblock (BB) time s 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9 1.0

L2-04 | Voltage recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6

L8-02 | Overheat pre-alarm level °C 95 95 95 95 95 95 95 90 95 95

1g-39 | Reduced carrier kKHz | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
frequency
Hunting-prevention time

N1-03 ms 10 10 10 10 10 10 10 10 10 10
constant

N5-02 | Motor acceleration time s 0.178 | 0.142 | 0.166 | 0.145 | 0.154 | 0.154 | 0.168 | 0.175 | 0.265 | 0.244
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Con-

stant Name Unit Factory Setting
Number
- Inverter Capacity
E2-11 Motor Rated
Capacity kW | 185 | 22 30 37 45 55 75 90 110 | 132 | 160 | 185 | 220 300
E4-07 2nd Motor_Rated
Capacity
02-04 kVA selection - 2A 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37
b8-03 Energy-savmg filter s 0.50 (Open-loop vector control) 2.00 (Open-loop vector control)
time constant
b8-04 ir;flrtgy'savmgcoefﬁ' - | 11574 | 10358 | 92.54 | 76.32 | 71.56 | 67.20 | 46.20 | 38.91 | 36.23 | 32.79 | 30.13 | 30.57 | 27.13 | 21.76
Carrier frequency " *
C6-02 . - 3 3 3 3 3 2 2 F F F3 1 1 F3 1
selection
Carrier frequency
C6-11 | selection for open- - 1 1 1 1 1 1 1 1 1 1 1 1 1 1
loop vector 2 control 2
i Carrle.r frequency . ) 3 3 3 3 3 2 2 30 | 3.0 1 1 1 1 1
selection upper limit
E2-01
E401) Motor rated current A |329]386| 523|656 797|950 | 130.0 | 156.0 | 190.0 | 223.0 | 270.0 | 310.0 | 370.0 | 500.0
E2-02 .
(E4-02) | Motor rated slip Hz | 1.67 | 1.70 | 1.80 | 1.33 | 1.60 | 1.46 | 1.39 | 1.40 | 1.40 | 1.38 | 1.35 | 1.30 | 1.30 | 1.25
E2-03
(E4-03) Motor no-load current | A 7.8 9.2 10.9 | 19.1 | 22.0 | 24.0 | 36.0 | 40.0 | 49.0 | 58.0 | 70.0 | 81.0 | 96.0 | 130.0
E2-05 ] Motor line-to-line Q | 0403 | 0316 | 0.269 | 0.155 | 0.122 | 0.088 | 0.092 | 0.056 | 0.046 | 0.035 | 0.029 | 0.025 | 0.020 | 0.014
(E4-05) | resistance
E2-06 .
(E4-06) Motor leak inductance | % | 20.1 | 23.5 | 20.7 | 18.8 | 19.9 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0
E2-10 | Motor iron loss for W | 508 | 586 | 750 | 925 | 1125 | 1260 | 1600 | 1760 | 2150 | 2350 | 2850 | 3200 | 3700 | 4700
torque compensation
[2-02 |Momentary power s | 2020202020 20]20]20]201]20]201]20]20]| 20
loss ridethru time
12.03 | Min.baseblock (BB) | 1y ol Lo a2 s [ as |7 |7 s 1o | 20| 20 | 2
time
L2-04 | Voltage recovery time S 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
L8-02 8::{heatpre'alarm °c | 95 | 95 | 95 | 95 | 95 | 100 | 105 | 105 | 120 | 110 | 115 | 100 | 110 | 115
Reduced carrier
L8-39 kHz | 2.0 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
frequency
Ni-03 | Hunting-prevention o 1 1 19 | 10 | 10 | 30 | 30 | 30 | 30 | 30 | 30 | 100 | 100 | 100
time constant
N5-02 ?n?;macceleramn s 03170355 | 0323|0320 | 0387 | 0317 | 0.533 | 0.592 | 0.646 | 0.673 | 0.777 | 0.864 | 0.910 | 1392

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 400 V Class Inverters
with outputs of 0.4 to 7.5 kW.

Inverters of 90 or 110 kW: 3.0 kHz).

. The initial settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.
. The factory setting for 400V 132kW and 220kW flax vector control (A1-02 = 3) is 1.5 kHz, for software version VSG123032 or later.

. The initial settings for C6-02 are as follows: 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10.0 kHz, 5: 12.5 kHz, 6: 15.0 kHz, and F: optional setting (initial value for
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Frequency Reference

This section explains how to input the frequency reference.

@ Selecting the Frequency Reference Source

Set constant b1-01 to select the frequency reference source.

ERelated Constants

Name Control Methods
con- Setting | Fact tha'n o pen- Open Mgﬂﬂso _
stant . Description euing | Faclory | ouring VIf | loop | Flux | Loop ;
Number | Display P Range | Sefting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
tion PG tor tor tor ter
1 2
Reference Set the frequency reference input
selection method.
0: Digital Operator
b1-01 1: Control circuit terminal (analog 0to4 | No Q Q Q Q Q 180H
st | nPud
P 2: MEMOBUS communications
3: Option board
4: Pulse train input
Pulse train
input func-
tion selec- 0: Frequency reference
H6-01 | tion 1: PID feedback value 0to2 0 No A A A A A 42CH
2: PID target value
ik A i
#
Pulse train
input scal- ) 1000
H6-02 | ing Set the number of pulses in hertz, tak- to 1440 Yes A A A A A 42DH
ing the reference to be 100%. 32000 Hz
Jik g A\ LE
1

Hinput the Reference Frequency from the Digital Operator
When b1-01 is set to 0, you can input the reference frequency from the Digital Operator.
Input the reference frequency from the Digital Operator's reference frequency setting display.

For details on setting the reference frequency, refer to Chapter 3 Digital Operator and Modes.

- DRIVE - Rdy
PRI
U1-01=50. 00Hz

Fig 6.1 Frequency Setting Display



Frequency Reference

Hinputting the Frequency Reference Using Control Circuit Terminal (Analog Setting)

When b1-01 is set to 1, you can input the frequency reference from control circuit terminal A1 (voltage input),
or control circuit terminal A2 (voltage or current input).

Inputting Master Speed Frequency Reference Only (Voltage Input)

When inputting a voltage for the master speed frequency reference, input the voltage to control circuit termi-
nal Al.

Inverter

+V Power supply: 15V,
20 mA
A1 Master speed frequency
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequency
reference 1
Analog common

2kQ

Fig 6.2 Voltage Input for Master Speed Frequency Reference

Inputting Master Speed Frequency Reference Only (Current Input)

When inputting a current for the master speed frequency reference, input the current to control circuit terminal
A2, input 0 V to terminal A1, set H3-08 (Multi-function analog input terminal A2 signal level selection) to 2
(current input), and set H3-09 (Multi-function analog input terminal A2 function selection) to 0 (add to termi-
nal Al).

Inverter s

+V Power supply: 15V,
20 mA
Al Master speed frequency
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequencyi
reference 1
AC Analog common

s 0P ow
DIP switch
\2/ , St

4 to 20-mA input

Fig 6.3 Current Input for Master Speed Frequency Reference

A2
'~ Turn ON pin 2 of DIP switch S1 (toward I), the voltage/current switch, when inputting a current to terminal A2.

~ Turn OFF pin 2 of DIP switch S1 (toward V), the voltage/current switch, when inputting a voltage to terminal
® A2. Set H3-08 to the correct setting for the type of input signal being used.
IMPORTANT

Switch between 2 Step Speeds: Master/Auxiliary Speeds

When switching between the master and auxiliary speeds, connect the master speed frequency reference to
control circuit terminal A1 or A2 and connect the auxiliary speed frequency reference to terminal A3. The ref-
erence on terminal Al or A2 will be used for the Inverter frequency reference when the multi-function input
allocated to multi-speed command 1 is OFF and the reference on terminal A3 will be used when it is ON.




When switching between the master and auxiliary speeds, set H3-05 (Multi-function analog input terminal
A3) to 2 (auxiliary frequency reference, 2nd step analog) and set on of the multi-function input terminals to
multi-step speed reference 1.

When inputting a current to terminal A2 for the master speed frequency reference, set H3-08 (Multi-function
analog input terminal A2 signal level selection) to 2 (current input), and set H3-09 (Multi-function analog
input terminal A2 function selection) to 0 (add to terminal A1).

Inverter

S5 Multi-step speed
reference 1

Power supply: 15V,
20 mA

Master speed
A1 frequency reference
(voltage input)
Master speed
.................... A2 frequency reference
(current input)
A3 Auxiliary speed
frequency reference 1
Analog common

Fig 6.4 Switching between Master and Auxiliary Frequencies

B Setting Frequency Reference Using Pulse Train Signals
When b1-01 is set to 4, the pulse train input to control circuit terminal RP is used as the frequency reference.

Set H6-01 (Pulse Train Input Function Selection) to 0 (frequency reference), and then set the 100% reference
pulse frequency to H6-02 (Pulse Train Input Scaling).

Pulse Input Specifications Inverter
Low level voltage 00t0 0.8V
High level voltage | 3.5to 13.2V
- dut 30 to 70% 32 kHz max.
cavy duty 0 /07 35t013.2V
JLreste RP(Pulse train input termi-
Pulse frequency 0to 32 kHz Pulse input nal)

AC (Analog common)

Fig 6.5 Frequency Reference Using Pulse Train Input



Frequency Reference

€ Using Multi-Step Speed Operation
With Varispeed-G7 series Inverters, you can change the speed to a maximum of 17 steps, using 16 frequency
references, and one jog frequency reference.

The following example of a multi-function input terminal function shows a 9-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

ERelated Constants

To switch frequency references, set multi-step speed references 1 to 3 and the jog reference selection in the
multi-function contact inputs. Setting examples are shown below.

Multi-function Contact Inputs (H1-01 to H1-10)

Terminal Constant Set Value Details
Number (Factory Setting)

S5 H1-03 3 Multi-step speed reference 1 (Also used for master speed/auxiliary speed switching when
multi-function analog input H3-05 is set to 2 (auxiliary frequency reference 1).)

s6 H1-04 4 Multi-step speed reference 2 [Also used for auxiliary frequency reference 2 when multi-
function analog input H3-09 is set to 3 (auxiliary frequency reference 2).]

S9 H1-07 5 Multi-step speed reference 3

S7 H1-05 6 Jog frequency selection (given priority over multi-step speed reference)

Combination of Multi-Function References and Multi-Function Contact Inputs

You can change the selected frequency reference by combining the ON/OFF status of S5 to S9 (multi-function
contact input terminals) to set multi-step speed references 1 to 3 and the jog frequency selection. The follow-

ing table shows the possible combinations. 6
TerminalS5 TerminalS6 TerminalS9 TerminalS7 I
Speed Multi-step Multi-step Multi-step Jog Fre- Selected Frequency
Speed Refer- | Speed Refer- | Speed Refer- | quency Selec-
ence 1 ence 2 ence 3 tion
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 1
3 OFF ON OFF OFF Frequency reference 3 d1-03, auxiliary frequency 2
4 ON ON OFF OFF Frequency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Frequency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Frequency reference 8 d1-08
9 - - - ON* Jog frequency d1-17

* Terminal S7's jog frequency selection is given priority over multi-step speed references.




Setting Precautions

Refer to the following to set step 1 to step 3 to analog inputs.

e Step 1

When setting terminal A1's analog input to step 1, set b1-01 to 1, and when setting d1-01 (Frequency Ref-

erence 1) to step 1, set b1-01 to 0.

e Step 2

When setting terminal A3's analog input to step 2, set H3-05 to 2 (auxiliary frequency reference 1). When
setting d1-02 (Frequency Reference 2) to step 2, set H3-05 to 1F (Analog input not used).

e Step 3

When setting terminal A2's analog input to step 3, set H3-09 to 3 (auxiliary frequency reference 2). When
setting d1-03(Frequency Reference 3) to step 3, set H3-05 to 1F (Analog input not used).
When inputting 0 to 10 V to terminal A2’s analog input, set H3-08 to 0, and turn OFF pin 2 to DIP switch

S1 on the control circuit terminal board. (Refer to page 2-26.)

EConnection Example and Time Chart

The following diagram shows a time chart and control circuit terminal connection example during a 9-step

operation.

Inverter

S1 Forward/stop

S2 Reverse/stop

S3 External fault

S4 Fault reset

S5 Multi-step speed reference 1
S6 Multi-step speed reference 2
S9 Multi-step speed reference 3
S7 Jog frequency

SC Sequence common

+V Frequency setting power (+15 V)

A1 Master speed referennce (0 to 10 V)
[Master speed frequency (b1-01=1)]

A2 Master speed referennce (4 to 20 mA)
[Auxiliary speed frequency1 (H3-09=2)]

A3 Auxiliary speed frequency (0 to 10 V)
[Auxiliary speed frequency 2 (H3-05=3)]

AC Analog common 0 V

Fig 6.6 Control Circuit Terminal During 9-step Operation



Frequency Reference

Frequenc
refeqrencey8

Frequency
reference 7

Frequenc
refeqrencey6 /
Frequency
reference 5
Frequenc
refe(iencey4
Frequency /

Frequenc reference 3:
refecll'encey Frequency ref- Aucxiliary
erence 2: Auxil-Speed fre-
iary speed quency 2
frequency 1
fé?eigﬁzgﬁ : Jog frequency
Master speed
 frequency
Forward/stop | ON OFF
Multi-step speed
reference 1 OFF ON
Multi-step speed | OFF : Oﬂ
reference 2 - : i
Multi-step speed OFF :
reference 3 ON f
Jog frequency OFF i i
selection | T

Fig 6.7 Multi-step speed reference/Jog Frequency Selection Time Chart




@ Varispeed G7 Function Block

f Varispeed G7.

The following diagram shows the function block diagram o
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Frequency Reference

< : ) Primary 0 ) :'q_®
delay filter d 00O 7‘ .
H3-12 T]
[ H3-08 | | H3-09* |
A l l =0
H3-10
| Primary 0 0, 2
@ delay filter H3-11 > Oﬁ B

A 0V %
H3-12

* 2 is current input.

H3-04 H3-05" || = 0
yy (5
0 :

A 4

SO Q

Primary
delay filter

$ T1 0
H3-12

* The same value can not be set in H3-05 and H3-09.

Fig 6.9 Al Input Detailed Diagram
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Run Command

This section explains input methods for the Run Command.

@ Selecting the Run Command Source

Set constant b1-02 to select the source for the Run Command.

ERelated Constants

Name Control Methods
Con- Setting | Fact tha'n o Open- Open MSGASO )
stant ) Description etting | Factory | auring VIf | loop | Flux | Loop :
Number | Display P Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
tion PG tor tor tor ter
1 2

Operation Set the Run Command input method

method 0: Digital Operator
b1-02 selection I:COntrol circuit terminal (sequence 0103 1 No Q Q Q Q Q 181H

input)
BATHR2E | 2: MEMOBUS communications
# 3: Option board

EPerforming 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 Digital Operator and Modes.

EPerforming 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.

|
Forward/stop nverter

—O O—=O0 si

Reverse/stop

—O O—O0 $2

O SC Sequence common

Fig 6.10 2-wire Sequence Wiring Example



Run Command

Performing Operations Using a 3-wire Sequence

When any constant from H1-01 to H1-10 (multi-function contact input terminals S3 to S12) is set to 0, termi-
nals S1 and S2 are used for a 3-wire sequence, and the multi-function input terminal that has been set func-
tions as a Forward/Reverse Run Command terminal.

When the Inverter is initialized for 3-wire sequence control with A1-03, multi-function input 3 becomes the
input terminal for the Forward/Reverse Run Command.

Stop  switch  Operation switch
(NC contact) (NO contact)
L

o .©® O O Run Command
2 (operates when ON)
Stop Command
S5 F:stopped when ON
O O orward/Reverse Command
sc (multi-function input)

_47 Sequence input common

Fig 6.11 3-wire Sequence Wiring Example

- 50 ms min
Run Command | Can be either ON or OFF
OFF

Stop Command| (stopped)
Forward/Reverse OFF (forward)| ON (reverse) |
Command

Motor speed 6
I
Stop Forward Reverse Stop Forward

Fig 6.12 Three-wire Sequence Time Chart

Run Command self-holding in the Inverter.
2. When the 3-wire sequence is set, do not make the wiring for the control circuit unless the multi-function
INFO input terminal constant is set. Failure to observe this warning may result in injury.

% 1. Use a sequence that turns ON terminal S1 for 50 ms or longer for the Run Command. This will make the

6-11
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Stopping Methods

This section explains methods of stopping the Inverter.

@ Selecting the Stopping Method when a Stop Command is Sent

There are four methods of stopping the Inverter when a Stop Command is sent:
 Deceleration to stop
* Coast to stop
* DC braking stop

 Coast to stop with timer

Set constant b1-03 to select the Inverter stopping method. A DC braking stop and coasting to a stop with a
timer cannot be set for flux vector control.

ERelated Constants

Name Control Methods
gtg?]; Description Setting | Factory %ﬁi?\%e Vi ?ggg- Flux (ngg MIIBEGASO )

Display Range | Sefting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
Number .

tion PG tor tor tor ter
1 2

Stopping Select stopping method when Stop

method Command is sent.

selection 0: Deceleration to stop

1: Coast to stop
2: DC injection braking stop (Stops

b1-03 faster than coast to stop, no 0to 3% 0 No Q Q Q Q Q 182H
by ikiE regenerative operation.)
¥ 3: Coast to stop with timer (Run
Commands are disregarded during
deceleration.)
Operation Used to set the method of operation
selection when the frequency reference input
for setting is less than the minimum output fre-
E1-09 or quency (E1-09).
less 0: Run at frequency reference (E1-09
b1-05 not effective). 0to3| 0 | No [No| No | No | A | No | 184n

—

: STOP (Frequencies below E1-09
in the coast to stop state.)

AREACHS | 2: Run at min. frequency.

F)fE (E1-09)

: Run at zero-speed (Frequencies
below E1-09 are zero)

w

Zero-speed

level (DC | Used to set the frequency which starts

injection DC injection braking in units of Hz
braking when deceleration to stop is selected. | 0.0 to
0201 starting fre- | When b2-01 is less than E1-09, E1-09 | 10.0 |2 HZ| Noof A A A A A 189H
quency) becomes the DC injection braking
gk | Starting frequency.
JIpHE
DC injec-
tion brak-

: Sets the DC injection braking current 0to
b2-02 |Mgcurrent | a5 4 percentage of the Inverter rated 50% No A A A No | No | 18AH

100
gkl | current.

525
Ui




Stopping Methods

Name Control Methods
gtg:t Description Setting | Factory Cdr:‘?'?‘%e Vit ?ggg | Fiux (L)ggg MBEBASO -
Displa Range | Setting | Opera- | v/f | with | Vec- | Vec- | Vec- | Regis-
Number y X
tion PG tor tor tor ter
1 2
DC injec- Used to set the time to perform DC
tion brak- | injection braking at start in units of 1
ing time at | second. 0.00
b2-03 | start Used to stop coasting motor and to 0.00s | No A A A A A 18BH

restart it. When the set value is 0, DC | 10.00
@ZJJ%UZJJUT injection braking at start is not per-
1] formed.

DC injec- | Used to set the time to perform DC

tion brak- | injection braking at stop in units of 1
ing time at | second. 0.00
b2-04 | stop Used to prevent coasting after the to 0.50s | No A A A A A 18CH

Stop Command is input. When the set | 10.00
FFIEHIEI | value is 0.00, DC injection braking at
1] stop is not performed.

* 0or 1 for flux vector control and open-loop vector 2 control.

EDeceleration to Stop

If the Stop Command is input (i.e., the Run Command is turned OFF) when b1-03 is set to 0, the motor decel-
erates 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 6-18 Setting Acceleration and Deceleration Times.

Run command
ON |

OFF 6
Output frequency :
L

Decelerates to stop at
deceleration time

DC injection brake
-———

DC injection brake time|
when stopping (b2-04),

Fig 6.13 Deceleration to Stop

6-13




The operation after stopping depends on the setting of b1-05 when flux vector control is selected (A1-02 = 3).

Run Command OFF ON OFF
Frequency reference
via analog input E1-09
0
Run Command turns OFF
and zero-speed control start
hen motor speed drops to b2-01.
b1-05=0 W peed drop
(frequency reference) Injection brake Zero speed
time at start control
Baseblocki b2-03 b2-04 Baseblock
Frequency reference drops to less
_ _— than E1-09 and zero-speed control
b1-05=1 Iruechon brake Zero speed starts when motor speed drops to
(Coast) time at start control b2-01
" Baseblock " 52_05 l;2 04' h Baseblock
- Run Command turns OFF
b1-05=2 and zero-speed control start
(Run on E1-09) Injection brake when motor speed drops to b2-01.
time at start Zero speed control
D > < Baseblock”
Baseblock b2-03 b2-04
Run Command turns OFF
b1-05=3 o and zero-speed control start
(Zero-speed) Ihjectlon brake when motor speed drops to b2-01.
time at start Zero speed control
Baseblock | 1,5 3 b2-04 Baseblock

Fig 6.14 Deceleration to Stop (for Flux Vector Control)

Setting Precautions

* When using flux vector control, the zero-speed control starts when motor speed drops to b2-01 during
deceleration. Also, the setting b2-01 < E1-09 is possible.

* The current level during injection brake time at start is the value of E2-03 (motor no-load current). Accord-
ingly, b2-02 is invalid in flux vector control.

mCoast to Stop
If the Stop Command is input (i.e., the Run Command is turned OFF) when b1-03 is set to 1, the Inverter out-

put voltage is interrupted. The motor coasts to a stop at the deceleration rate that counterbalances damage to
the machine and inertia including the load.

Run Command

ON | OFF

Output frequency

<—| Inverter output fregeuencty interrupted.

Fig 6.15 Coast to Stop



Stopping Methods

% After the Stop Command is input, Run Commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO

EDC Braking Stop

If the Stop Command is input (i.e., the Run Command is turned OFF) when b1-03 is set to 2, a wait is made
for the time set in L2-03 (Minimum Baseblock (BB) Time) and then the DC injection brake current set in b2-
02 is sent to the motor to apply a DC injection brake to stop the motor. The DC injection brake time is deter-
mined by the set value in b2-04 and the output frequency when the Stop Command is input.

DC injection brake time

Run Command |

ON OFF

b2-04 x 10

Output frequency

<—| Inverter output voltage interrupted |

DC injection brake

— : f L b2:04 - :
Minimum baseblock DC injection brake time : :
time (L2-03) H ' Output frequency at
: H Stop Command input
10% 100% (maximum output frequency)

Fig 6.16 DC Injection Braking (DB) Stop

% Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.
INFO

HCoast to Stop with Timer —

If the Stop Command is input (i.e., the Run Command is turned OFF) when b1-03 is set to 3, the Inverter out-
put is interrupted to coast the motor to a stop. After the Stop Command is input, Run Commands are ignored
until the time T has elapsed. The time T depends upon the output frequency when the Stop Command is input
and the deceleration time.

Operation wait time T
Run Command ON | OFF | ON OFF ON p

Output : : Deceleration time
frequency : (e.g., C1-02)

Inverter output voltage interrupted |—>

Minimum baseblock
time (L2-03)

| Operation wait time T

Output frequency at
Stop Command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.17 Coast to Stop with Timer
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@ Using the DC Injection Brake

Set constant b2-03 to apply the DC injection braking current to the motor while it is coasting to a stop, to stop
the motor and then restart it.

Set b2-03 to 0 to disable the DC injection brake at start.

Set the DC injection brake current using b2-02. DC injection braking is used at startup for flux vector control
with the current set in E2-03 (Motor no-load current).

ERelated Constants

con. Name Change Contrgl Methods - MEMO
Lot Setting | Factory | during V/E pen | g pen | BUS
stant . Description ) L ux | -
Range | Setting | Opera- i 0op . 00p | Regis-
Number Display 9 9 t?on Vit V;'g’ Ve<1:t0r Vtif Ve;tor tegr
DC i‘njection Sets the DC injection braking cur- 0to
b2-02 | braking current | o o percentage of the 100 50% No A A A No No | 18AH
BRI Inverter rated current.
DC injection Used to set the time to perform
braking time at | DC injection braking at start in
start units of 1 second. 0.00
s sed to stop coasting motor an to .00 s 0
b2-03 Used P ing d 0.00 N A A A A A 18BH
restart it. When the set value is 0, | 10.00
B ) DC injection braking at start is not
performed.

Hinputting the DC Injection Brake Command from Control Circuit Terminals

If you set a multi-function contact input terminal (H1-OO) to 60 (DC injection brake command), you can
apply the DC injection brake to the motor by turning ON the terminal for which the DC injection brake com-
mand has been set when the Inverter is being stopped. DC injection braking is used at startup for flux vector
control.

The time chart for the DC injection brake is shown below.

DC injection brake command |

FRUN

Output frequency

DQ_inje_ction brgke E1-09 b2-01 DC injection brake
(DC injection braking at (DC injection braking at
startup is used for flux startup is used for flux
vector control.) vector control.)

If you input the DC injection brake command from an external terminal, or if the Run Com-
mand and jog command are input, the DC injection brake will be disabled, and operation will
resume.

Fig 6.18 DC Injection Brake Time Chart



Stopping Methods

EChanging the DC Injection Brake Current Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 6 (DC injection brake current), you can change the DC
injection brake current level using the analog input.

At 10 V input (voltage) or 20 mA input (current), 100% of the Inverter rated current will be applied.
DC injection brake voltage level

10Q% [y d
Inverter rated current :

0 10V
4 (20 mA)

Fig 6.19 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

Set a multi-function input terminal (H1-OOO) to 15 or 17 (emergency stop) to decelerate to a stop at the decel-
eration time set in C1-09. If inputting the emergency stop with an NO contact, set the multi-function input ter-
minal (H1-OOO) to 15, and if inputting the emergency stop with an NC contact, set the multi-function input
terminal (H1-O0) to 17.

After the emergency Stop Command has been input, operation cannot be restarted until the Inverter has
stopped. To cancel the emergency stop, turn OFF the Run Command and emergency Stop Command. 6

HRelated Parameters

Name Control Methods

Con- Change S S MEMO
ot Setting | Factory | during Vi pen | g pen | BUS
stant . Description . 1 Loo UX | Loo ;
Nuber | Display
or
1 2

Emergency stop | The deceleration time when the
time multi-function input “Emergency
(fast) stop” is set to ON.

This function can be used as a
BEFIET | stopping method when a fault has
been detected.

0.0 to
6000.0 | 10.0s | No A A A A A 208H
*

C1-09

* The setting range 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).
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Acceleration and Deceleration Characteristics

This section explains the acceleration and deceleration characteristics of the Inverter.

@ Setting Acceleration and Deceleration Times

Acceleration time indicates the time taken for the output frequency to climb from 0% to 100%. Deceleration
time indicates the time taken for the output frequency to reduce to 0%. The factory setting of the acceleration
time is C1-01, and the factory setting of the deceleration time is C1-02.

ERelated Parameters

con. Name Change Contrcc))l Methods _ MEMO
ot Setting | Factory | during Vi pen | g pen | BUS
stant , Description ) 2| Loo U1 oo .
Number Display Range | Setting Otpera— VI | with Vectgr Vec- Vectgr Regis-
ion PG 1 tor 5 ter
Acceleration Sets the acceleration time to accel-
cl-1 |timel erate from 0 to the maximum output Yes Q Q Q Q Q 200H
I 1 frequency, in 1-second units.
]?eceleration Sets the deceleration time to decel-
Cl-02 |tme ! erate from the maximum output fre- Yes Q Q Q Q Q 201H
ORI 1 quency to 0, in 1-second units.
Acceleration

’ The acceleration time when the
C1-03 |time2 multi-function input “accel/decel Yes A A A A A 202H
I3 2 time 1” is set to ON.

Deceleration The deceleration time when the

C1-04 time 2 multi-function input “accel/decel Yes A A A A A 203H
I I 2 time 17 is set to ON.

0.0to
; 6000.0 | 10.0's
Acceler ation | The geceleration time when the *
Cl1-05 |time3 multi-function input “accel/decel No A A A A A 204H

R 3 time 2” is set to ON.

Deceleration The deceleration time when the

Cl-06 |time3 multi-function input “accel/decel No A A A A A 205H
NI 3 time 2” is set to ON.

Acceleration | The acceleration time when the
time 4 multi-function input “accel/decel

C1-07 time 1” and “accel/decel time 2" are No A A A A A 206H
TN RS ] 4 set to ON.
Deceleration | The deceleration time when the

C1-08 time 4 multi-function input “accel/decel No A A A A A 207H

time 1” and “accel/decel time 2" are
PRI T 4 set to ON.

Accel/decel

time setting .
C1-10 |unit 0: 0.01-second units Oorl| 1 No | A | A A A A | 209H

1: 0.1-second units
bz e ]
HLp




Acceleration and Deceleration Characteristics

*

the setting range is 0.00 to 600.00 (s).

mSetting Acceleration and Deceleration Time Units

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

Set the acceleration/deceleration time units using C1-10. Constant C1-10 is set to 1 at the factory.

Set value Details
0 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time settings range is 0.00 to 6000.0 in units of 0.1 s.

ESwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

con. Name Change Contrgl Methods _ MEMO
‘ot Setting | Factory | during VIE pen | g pen | BUS
stant . Description ) L ux- o ;
Range | Setting | Opera- i 0op _ 00pP | Regis-
Number Display 9 9 t?on it V;'g’ Vector Vtec Vector tegr
1 or 2
Accel/decel Sets the frequency for automatic
time switch- | acceleration/deceleration switching.
ing frequency | Below set frequency: Accel/decel
time 4 0.0 to
Cl-11 Above set frequency: Accel/decel 460 0 0.0Hz | No A A A A A 20AH
time 1 '
PIES RS The multi-function input “accel/
decel time 17 or “accel/decel time
2” take priority.
S-curve char-
acteristic time
0.00 t
C2-01 | ataccelera- °1020s| No | A|A| A | A | A |20BH
tion start 2.50
IS S 5 .
- All sections of the S-curve charac-
S-curve char- | teristic time are set in seconds units.
acteristic time | When the S-curve characteristic
Cc2-02 |at accelera- tir.ne.is set, the accel/decel times 0.00to 0.20s No A A A A A 20CH
tion end will increase by only half of the S- 2.50
A — | curve characteristic times at start
IR EEH S 7 and end.
S-curve char- | rRyn Command
acteristic time | output oN OFF
frequenc 0.00 t
C2-03 |atdecelera- i TP °1020s| No | A | A| A | A | A |20DH
tion start 250
C2-01
IR S A
S-curve char-
acteristic time
.00t
C2-04 |atdecelera- 0000 0| No | A | A | A | A | A |20EH
tion end 2.50
: 6
I

Using the Inverter, you can set four acceleration times and four deceleration times. When the multi-function
input terminals (H1-OO) are set to 7 (acceleration/deceleration time selection 1) and 1A (acceleration/decel-
eration time selection 2), you can switch the acceleration/deceleration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleration/Decelera-
tion Time Selection 2 Ter-
minal

OFF

Acceleration/Decelera-
tion Time Selection 1 Ter-
minal

OFF

Acceleration Time Deceleration Time

C1-01 C1-02
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6-20

Acceleration/Decelera- Acceleration/Decelera-
tion Time Selection 1 Ter- | tion Time Selection 2 Ter- Acceleration Time Deceleration Time
minal minal
ON OFF C1-03 C1-04
OFF ON C1-05 C1-06
ON ON C1-07 C1-08

ESwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch acceleration/deceleration time automatically using the set frequency.

When the output frequency reaches the set value in C1-11, the Inverter switches the acceleration/deceleration
time automatically as shown in the following diagram.

Set C1-11 to a value other than 0.0 Hz. If C1-11 is set to 0.0 Hz, the function will be disabled.

Output frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

—

C1-07 rate  C1-01 rate. C1-02 rate  C1-08 rate

When output frequency > C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 1 (C1-01, C1-02).

When output frequency < C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 4 (C1-07, C1-08).

Fig 6.20 Acceleration/deceleration Time Switching Frequency

EAdjusting Acceleration and Deceleration Time Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function

Analog Input Terminal A3 Function Selection) to 5 (acceleration/deceleration time gain), you can adjust the
acceleration/deceleration time using terminal A2's input voltage.

The Inverter's acceleration time when the acceleration time has been set in C1-01 is as follows:

Acceleration time = C1-01 set value x acceleration/deceleration time gain

Acceleration/deceleration time gain (set value: 5)

100%

(Acceleration/deceleration gain from 1 to

50% 10 V) = 10 V/Input voltage (V) x 10 (%)

Owvav 5V 10V

Fig 6.21 Acceleration/Deceleration Time Gain Using an Analog Input




Acceleration and Deceleration Characteristics

BEntering S-curve Characteristics in the Acceleration and Deceleration Time

By performing acceleration and deceleration using an S-curve pattern, you can reduce shock when starting and
stopping the machine.

Using the Inverter, you can set an S-curve characteristic time for each of the following: Acceleration start
time, deceleration start time, acceleration end time, and deceleration end time.

Acceleration time = Selected acceleration time + (Acceleration start time S-curve characteristic time +
Acceleration end time S-curve characteristic time) / 2
Deceleration time = Selected deceleration time + (Deceleration start time S-curve characteristic time +
INFO . ) o
Deceleration end time S-curve characteristic time) / 2

% Set the S-curve characteristic time to lengthen acceleration/deceleration time as follows:

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

C502  C503

Output frequency —-62_(;-1—-—-—-—-—- : - = -

C502 €303

Fig 6.22 S-curve Characteristic during Operation Switching
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€ 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, you can prevent the motor from stalling. When using the dwell function, you must select
a deceleration stop. Set b1-03 (Stopping Method Selection) to 0.

B Related Parameters

con. Name Change Contrcc)JI Methods - MEMO
it Setting | Factory | during Vi pen | g pen | BUS
stant , Description . L ux | -
Range | Setting | Opera- ; 00p - 00p | Regis-
Number | Display 9 9 tl?on VIE | with 1 yector | VeS| vector tegr
PG 1 tor 5
Dwell fre-
quency at
b6-01 | Start 00w \oomz| No | A | A A A A | 1B6H
400.0
BT
Run command ON
Dwell time OFF
at start Output frequency 0.0 to
b6-02 1'0 0 0.0s No A A A A A 1B7H
FaEfap ey :
[i2]
Dwell fre- : i [p6-01 b6-037Y—\ Time
quency at b6-02 b6-04
b6-03 | Stop - 0.0to 0.0Hz| No A A A A A 1B8H
The dwell function is used to 400.0
fFILEFH | output frequency temporarily
# when driving a motor with a heavy
Dwell time load.
at stop
b6-04 Ol'gt)o 0.0s No A A A A A 1B9H
(Al :
]
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Acceleration and Deceleration Characteristics

During Acceleration Function)

The Stall Prevention During Acceleration function prevents the motor from stalling if a heavy load is placed

on the motor, or sudden rapid acceleration is performed.

If you set L3-01 to 1 (enabled) and the Inverter output current exceeds the -15% level of the set value in L3-

02, the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

If you set L3-01 to 2 (optimum adjustment), the motor current accelerates to the value set in L3-02. With this

setting, the acceleration time setting is ignored.

BRelated Parameters

@ Preventing the Motor from Stalling During Acceleration (Stall Prevention

Con- e - Setting | Factory %Z?;%e S/?ntrgil)el\’:let::js Open MBEJASO
Nomer | Display pescription Range | Seing | Opere- | it | it | (S8 | Vec- | 0P | Regi-
1 tor 5
Stall preven- 0: Disabled (Acceleration as set.
tion selection With a heavy load, the motor
during accel may stall.)
1: Enabled (Acceleration
stopped when L3-02 level is
exceeded. Acceleration starts
L3-01 again when the current is 0to2| 1 | No | A | A| A | No| No |4sFH
returned.)
iR IERHEIE | 2: Intelligent acceleration mode
# (Using the L3-02 level as a
basis, acceleration is
automatically adjusted. Set
acceleration time is
disregarded.)
Stall preven- Effective when L3-01 is set to 1
tion level dur- | or 2.
ing accel Set as a percentage of Inverter 0to
L3-02 rated current. 200 150% | No A A A No No | 490H
I Usually setting is not necessary.
Jesdifly The factory setting reduces the set
values when the motor stalls.
Stall preven- Sets the lower limit for stall pre-
tion limit dur- | vention during acceleration, as a
L3-03 ing accel percentage of the Inv.erte.r r'ated 0 to 50% No A A A No No | 4911
current, when operation is in the 100
I3 K8 | frequency range above E1-06.
i Usually setting is not necessary.
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BTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

Stall level during
L3-02 | @cceleration __——"""
13-02 [ T B >
158 L -
1 Time
Output frequency | i | 3
Output frequency is controlled |
to prevent the motor stalling.
Time

Fig 6.23 Time Chart for Stall Prevention During Acceleration

ESetting 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 constants 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 6.24 Stall Prevention Level and Limit During Acceleration
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Acceleration and Deceleration Characteristics

@ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

The Stall Prevention During Deceleration function makes the rate of deceleration more gentle to suppress
increases in DC bus voltage when the DC bus voltage exceeds the set value during motor deceleration.

This function automatically lengthens the deceleration time with respect to the bus voltage, even if the decel-
eration time has been set to a considerably small value.

If L3-04 is set to 1 or 2, when the main circuit DC voltage approaches the stall prevention level during decel-
eration, deceleration stops, and when deceleration falls below the level, is restarted. Using this operation,
deceleration time is automatically lengthened. If L3-04 is set to 1, deceleration time returns to the set value,
and if L3-04 is set to 2, deceleration is automatically adjusted to a faster deceleration time within the range of
the stall prevention level during deceleration.

ERelated Constants

Name Change Control Methods MEMO

Setting | Factory | during vii | Open | x| Open | BUS
Range | Setting | Opera- | v | with | 2P | vec. | .LOOP | Regis-

tion PG Vez,tor tor Vegtor ter

Con- o
stant . Description
Number Display

Stall preven- 0: Disabled (Deceleration as set.

tion selection If deceleration time is too

during decel short, a main circuit
overvoltage may result.)

1: Enabled (Deceleration is
stopped when the main circuit
voltage exceeds the
overvoltage level.
Deceleration restarts when 6
voltage is returned.)

2: Intelligent deceleration mode I

L3-04 (Deceleration rate is 0to 3" 1 No Q Q Q Q Q 492H

SR 1 2k automatically adjusted so that

% the Inverter can decelerate in

the shortest possible time. Set
deceleration time is
disregarded.)

3: Enabled (with Braking
Resistor Unit)

When a braking option (Braking

Resistor, Braking Resistor Unit,

Braking Unit) is used, always set

to 0 or 3.

* The setting range for flux vector and open-loop vector 2 controls is 0 to 2.
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mSetting Example

An example of stall prevention during deceleration when L.3-04 is set to 1 as shown below.

Deceleration time controlled to

/ prevent overvoltage

Output frequency

Time

Deceleration timé
(set value)

Fig 6.25 Stall Prevention During Deceleration Operation

ESetting Precautions

* The stall prevention level during deceleration differs depending on the Inverter capacity. Refer to the fol-
lowing table for details.

Inverter Capacity Stall Prevention Level during Deceleration (V)
200 V Class 380
E1-01 2400 V 760
400 V Class
E1-01 <400 V 660

* When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
constant [.3-04 to 0 or 3.

* To decelerate at a shorter time than the deceleration time set when L.3-04 is set to 0 with the braking option
enabled, set L3-04 to 3.

* The setting of L3-04 is ignored for flux vector control or open-loop vector 2 control.

€ Preventing Overvoltage by Automatically Reducing the Regenerative
Torque Limit (Overvoltage Inhibit Function)

The overvoltage inhibit function is a function that, by reducing the regenerative torque limit to a value less
than its set value according to the main circuit voltage level, suppresses voltage rises with regenerative torque.
Using this function means that if, for example, the main circuit voltage rises during deceleration, the regener-
ative torque limit will be reduced and so the deceleration rate will be reduced automatically, suppressing rises
in the main circuit voltage.

This function is effective for suppressing overvoltages that occur during stabilization after an overshoot fol-
lowing sudden acceleration. This function differs from the stall prevention during deceleration function in this
respect.

This function is enabled during vector control.
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Acceleration and Deceleration Characteristics

ERelated Constants

con Name Change Contrcc))l Methods _ MEMO
" I Setting | Factory | during VI pen | g pen | BUS
stant Description ) L ux :
i Range | Setting | Opera- i 0op _ | Loop | Regis-
Number Display 9 o Eon Vit V;'g] Vector Vti(r: Vector tegr
1 2

Overvoltage 0: Disabled

inhibit selection | 1: Enabled

Used to enable or disable the
function for inhibiting main cir-
cuit overvoltages by reducing the
regenerative torque limit accord-
L3-11 ing to the main circuit overvoltage | 0 or 1 0 No No | No A A A | 4C7TH
OV i Th fiE level.

L4 If this function is enabled, when
the main circuit voltage rises,
operation will be performed with
the regenerative torque less than
the set value.

Overvoltage Sets the main circuit voltage level
inhibit voltage | for which the regenerative torque
level limit is restricted to 0.
i 350to
L3-12 Usually, there isnoneed to 1380 No [ No|No| A | A | A |4csu
change this setting. If main circuit | 390 V*

OV 40 i A8 overvoltages occur even with the
overvoltage inhibit function
enabled, reduce this setting.

* These values are for a 200 V Class Inverter. For a 400 V Class Inverter, double the values.

ESetting Precautions

When this function is enabled, if the main circuit voltage rises, the regenerative torque limit will decrease to a
value less than its set value and so the motor will not rotate at the speed specified by the speed reference.
Therefore, in applications where it is necessary to rotate the motor at the speed specified by the speed refer-
ence, disable this function and use a converter, a dynamic braking resistor, or a power regenerative unit to sup- L
press rises in the main circuit voltage.
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Adjusting Frequency References

This section explains methods of adjusting frequency references.

€ Adjusting Analog Frequency References

Gain and bias are among the constants used to adjust analog inputs.

ERelated Constants

con. Name Change Contr(c))l Methods _ MEMO
‘ot Setting | Factory | during Vi pen | g pen | BUS
stant . Description ) L ux | -
Range | Setting | Opera- i 00p _ | LOOP | Regis-
Number Display 9 9 t?on VIf | with Vector Vec Vector tegr
PG 1 tor 5
Signal level 0:0to 10V
selection (ter- 1:-10t0 10 V
H3-01 | minal A1) [11-bit + polarity (positive/ Oorl 0 No AL A A A A | 410H
BT AL £ R negative) input]
Gain (terminal | gef the frequency when 10 V is 0.0t | 100.0
H3-02 |AD input, as a percentage of the maxi- 10'00 0 %’ Yes A A A A A 411H
B AL 25 mum output frequency. ’
Bias (terminal | e the frequency when 0 V is -100.0
H3-03 |AD input, as a percentage of the maxi- to 0.0% | Yes A A A A A 412H
BT AL R mum frequency. +100.0
Signal level 0:0to 10V
selection (ter- 1:-10t0 10 V
H3-04 | minal A3) [11-bit + polarity (posiive/ | CO 1| O | Ne | A LA A LA | A 43H
BT AS BT negative) input]
Multi-function
analog input
(terminal A3) | geject multi-function analog i
. - g Input
H3-05 function selec- | ynetion for terminal A3. OolF) 2 No Al A A A A | 414
tion
U7 A3 BE
Gain (terminal | Sets the input gain (level) when
A3) 10 V is input. 0.0to | 100.0
H3-06 ] Set according to the 100% value | 1000.0 % Yes A A A A A 415H
Uiy 1 A3 H 5 selected from H3-05.
Bias (terminal | Sets the input gain (level) when -100.0
w07 |AY 0 Vis input. o |00% | Yes | A A| A | A | A |46n
Set according to the 100% value +100.0
Ui A3 fi selected from H3-05. '
Signal level 0:0to 10V
selection 1:-10to 10V
H3-08 (terminal A2) 2: 4 to 20 mA (9-bit mput): 0102 5 No A A A A A 417H
Switch current and voltage input
BT A2 £ B R using the switch on the control
panel.
Multi-function
analog input
(terminal A2) | geject multi-function analog i
) X ) g Input
H3-09 | function selec- function for terminal A2. Oto IF 0 No A A A A A 418H
tion
ST A2 BE




Adjusting Frequency References

con. Name Change Contrgl Methods _ MEMO
ot Setting | Factory | during V/E pen | g pen | BUS
stant . Description ) L ux | ;
Range | Setting | Opera- i 0op _ 00p | Regis-
Number Display 9 9 t?on it V;'g’ Vector Vtec Vector tegr
1 o2
Gain (terminal | Sets the input gain (level) when
A2) 10 V (20 mA) is input. 0.0 to | 100.0
H3-10 Set according to the 100% value | 1000.0| % | Yo | A | A | A | A | A J4DH
Ui ¥ A2 W3R for the function set for H3-09.
Bias (terminal | Sets the input gain (level) when 0
A2) V (4 mA) is input -100.0
H3-11 'S 1 o [00% | Yes | A| A | A | A | A |41aH
Set according to the 100% value +100.0
U5 A2 fiE for the function set for H3-09. ’
Analog input
filter time con- | Sets primary delay filter time con-
H3-12 | stant stant in seconds for the analog 0.00to | 0.03 No A A A A A | a1BH
input terminal. 2.00 s
ﬁ%ﬂﬁiﬁi‘i& Effective for noise control etc.
i [11)

EAdjusting Analog Frequency Reference Using Constants
The frequency reference is input from the control circuit terminals using analog voltage and current.

If using frequency reference terminal A1 as an input terminal, perform adjustments using constants H3-02 and
H3-03. If using multi-function analog input terminal A2 as a frequency reference terminal, perform adjust-
ments using H3-10 and H3-11.

Adjustment can be made using H3-06 and H3-07 when multi-function analog input terminal A3 is used as a
frequency reference terminal.

Frequency reference Frequency reference
H3-02 H3-10
(H3-06) 6
L
H3-03 Terminal A1 (A3) H3-11 Terminal A2 input
(H3-07) input voltage voltage (current)
oV 10V 0V(4mA) 10 V(20 mA)
Terminal A1, A3 input Terminal A2 input

Fig 6.26 Terminals A1 and A2 Inputs
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mAdjusting Frequency Gain Using an Analog Input

When H3-09 or H3-05 is set to 1 (frequency gain), you can adjust the frequency gain using the analog input
terminal A2 or A3.

Frequency gain

100%
Multi-function analog input
terminal A2 input level
0V (4mA) 10 V(20 mA)

Fig 6.27 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal A1 is the product of H3-02 and terminal A2 gain. For example, when H3-02
is set to 100% and terminal A2 is set to 5 V, the terminal A1 frequency reference will be 50%.

Frequency reference

100% f--=========""""~ "7 H3-02

50%

Terminal A1 input voltage

EAdjusting Frequency Bias Using an Analog Input

When constant H3-09 or H3-05 is set to 0 (add to terminal A1), the frequency equivalent to the terminal A2 or
A3 input voltage is added to A1 as a bias.

Frequency bias

100%
Multi-function analog input
terminal A2 or A3 input level
0V{4mA) 10 V(20 mA)

Fig 6.28 Frequency Bias Adjustment (Terminal A2 or A3 Input)

For example, if H3-02 is 100%, H3-03 is 0%, and terminal A2 is set to 1 V, the frequency reference from
terminal A1 when 0 V is input to A1 will be 10%.
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Frequency reference

10% ’
Bias { ’

H3-02

oV

Adjusting Frequency References

Terminal A1 input voltage

When constant H3-09 or H3-05 is set to D (frequency bias 2), the frequency equivalent to the terminal A2 or
A3 input voltage is added to Al as a bias.

€ Operation Avoiding Resonance (Jump Frequency Function)

The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-

cies in the machinery.

This function is effective in creating a frequency reference dead band.

During constant-speed operation, operation within the jump frequency range is prohibited. Smooth operation
still used during acceleration and deceleration, i.e., jumps are not performed.

ERelated Constants

con. Name Change Contrcc))l Methods - MEMO
- Setting | Factory | during V/E pen | g pen | BUS
stant . Description - L W ;
Range | Setting | Opera- i 00p _ | LOOP | Regis-
Number Display 9 9 tFi)on VK \g'g] Vet1:tor Vti(r: Vegtor tegr

Jump fre- Set the center values of the jump

d3-01 quency 1 frequencies in Hz. 0.0 Hz No A A A A A 294H
T This function is disabled by set-
WRILAUR | ting the jump frequency to 0 Hz.
Jump fre- Always ensure that the following

) quency 2 applies: 0.0 to

d3-02 43-01 > d3-02 > d3-03 400.0 0.0Hz | No A A A A A 295H
R ARAR 2 Operation in the jump frequency
Tump fre- range is prohibited but dur.ing
quency 3 acceleration and deceleration,

d3-03 speed changes smoothly without 0.0Hz| No Al A A A A | 296H
AR 3 jump.
Jump fre- Sets the jump frequency band-
quency width width in Hz. 0.0 to

d3-04 The jump frequency will be the 20.0 1LOHz)| No A A A A A 297H
ZRESERIRE | jump frequency + d3-04.

The relationship between the output frequency and the jump frequency reference is as follows:
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Output frequency

Frequency reference descending E E /

A —H—
+ Jump frequency width d3-04
A(requencyi
/ HE reference !
P ascending !
Y A _>:_r_Jump :
T / E frequency
H Jump 1 width d3-04
! frequency |
width d3-04 ;
——— s |
Y Y A
Jump Jump Jump

frequency frequency frequency
3(d3-03) 2 (d3-02) 1(d3-01)

Jump frequency reference

Fig 6.29 Jump Frequency

mSetting Jump Frequency Reference Using an Analog Input

When constant H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-func-
tion Analog Input Terminal A3 Function Selection) is set to A (jump frequency), you can change the jump fre-
quency using the terminal A2 input level.

Jump frequency

Max. output frequency
E1-04

Multi-function analog input
oV 10y terminal A2 or A3 input level

(4 mA) (20 mA)

Fig 6.30 Jump Frequency Setting Using an Analog Input

ESetting Precautions
* Set the jump frequency according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
* When constants d3-01 to d3-03 are set to 0 Hz, the jump frequency function is disabled.



Adjusting Frequency References

€ Adjusting Frequency Reference Using Pulse Train Inputs

The frequency reference can be adjusted when b1-01 (Reference Selection) is set to 4 (Pulse Train Input). Set
the pulse frequency in constant H6-02 to 100% reference, and then adjust the gain and bias accordingly using
H6-03 and H6-04.

ERelated Constants

con. Name Change Contrgl Methods _ MEMO
ot Setting | Factory | during V/E pen | g pen | BUS
stant Description ) L ux- o ;
i Range | Setting | Opera- i 0op _ 00p | Regis-
Number Display 9 9 t?on VIE | with T yector | VS | vector te%
PG 1 tor 2

Pulse train
input function 0: Frequency reference
H6-01 | gelection 1: PID feedback value 0to2 0 No A A A A A | 42CH
2: PID target value

Jhk s N e 6
Pulse train ) 1000
H6.02 | input scaling Set. the number of pulses in hertz, to 1440 Yes A A A A A |apH
taking the reference to be 100%. 32000 Hz
Jhk T L]
Pulse train ; i _
Set the input gain level as a per: 0.0t | 1000

" input gain . .
H6-03 cent when the pulse train set in 1000.0 % Yes A A A A A 42EH

Tk ARG 25 H6-02 is input.

Pulse train ) ) -100.0
He6-04 | input bias Set the input bias when the pulse | "\ g g00 | ves | A | A | A | A | A |4rm
train is 0. 100.0
I N i :
Pulse train o )
input filter time Set the puls§ train input primary | o o0 1 010 6
H6-05 delay filter time constant in sec- 200 s Yes A A A A A 430H .

ks NSEBEIN | onds.
[]

The following diagram shows the method for adjusting the frequency reference using pulse inputs.

Gain and bias

Filter =0 Master speed
RP Cvel 1 ° =1 > frequency
JLIL o | Cyce — == to— o——» PID feedback
measurement 1+sT ' :
Pulse H6-05 % :;—E—> PID target value
T He01

Scaling using H6-02

Fig 6.31 Frequency Reference Adjustments Using Pulse Train Inputs
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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 constant d2-01.

Set the upper limit value of the Inverter output frequency as a percent, taking E1-04 (Maximum Output Fre-
quency) to be 100%.

ERelated Constants

con. Name Change Contrcc))l Methods _ MEMO
‘ot Setting | Factory | during Vi pen | g pen | BUS
stant . Description ) 2| Loo Y1 oo .
Number Display Range | Setting | Opera- | v/t | with Vectgr Vec- Vectgr Regis-
tion PG : tor 5 ter
Frequency ref-
erence upper Set 'the output frequer}cy upper 0.0to | 1000
d2-01 | 1{imit limit as a percent, taking the max. 110.0 o No A A A A A 289H
output frequency to be 100%. ’ ?
B4 LR

€ Limiting Minimum Frequency

If you do not want the motor to rotate at below a given frequency, use constants d2-02 or d2-03.
There are two methods of limiting the minimum frequency, as follows:
¢ Adjust the minimum level for all frequencies.

 Adjust the minimum level for the master speed frequency (i.e., the lower levels of the jog frequency, multi-
step speed frequency, and auxiliary frequency will not be adjusted).

ERelated Constants

con. Name Change Contr(c))FI)el\:Iethods - MEMO
i Setting | Factory | during VI El BUS
stant . Description ) L ux | -
Range | Setting | Opera- i 00p _ | LOOP | Regis-
Number Display 9 9 tpi'on VIE | with 1 yector | VS | vector tegr
PG 1 tor 5
Frequency ref-
erence lower Sets the output frequency lower 0.0 to
d2-02 [ 1{imit limit as a percentage of the maxi- 1'10 0 0.0% No A A A A A | 28AH
mum output frequency. ’
BIFRIE T
M?ster spclaed Set the master speed reference
reference lower || limit t. taki 0t
4203 | jimit ower limit as a percent, taking 0.0to 0.0% No A A A A A 293

the max. output frequency to be 110.0

e FR | 100%
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Speed Limit (Frequency Reference Limit Function)

BAdjusting Frequency Lower Limit Using an Analog Input

If you set constant H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-
function Analog Input Terminal A3 Function Selection) to 9 (frequency reference lower limit 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 or A3 input level
(4 mA) (20 mA)

Fig 6.32 Output Frequency Lower Level for Multi-function Analog Input

If constant d2-02 and terminal A2 output frequency lower level have been set at the same time, the larger set
% value will become the frequency lower limit.

INFO
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Improved Operating Efficiency

This section explains functions for improving motor operating efficiency.

€ Reducing Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the amount of motor slip also grows large and the motor speed decreases. The slip
compensation function controls the motor at a constant speed, regardless of changes in load. When the motor
is operating at the rated load, constant E2-02 (Motor Rated Slip) x the frequency in constant C3-01 is added to

6-360

the output frequency.

ERelated Constants

Con- e o Setting | Factory %Z?i?\%e S/;:nt'gle'\:et:z(:s Open MBElB\ASO
v, | Display Peserption | s | seng | opere- | wr | i | (08 | Ve | Lo | rege
1 2
Slip compensa- | Used to improve speed accuracy
tion gain when operating with a load.
Usually setting is not necessary.
Adjust this constant at the follow-
ing times.
C3-01 . When actual speed is low, 0.0to 1 0% Yes A | No A A No | 20FH
increase the set value. 2.5
THZEAMEI » When actual speed is high,
decrease the set value.
Used as the applicable control
gain when using flux vector con-
trol.
Slip compensa- | Slip compensation primary delay
tion primary time is set in ms units.
delay time Usually setting is not necessary.
Adjust this constant at the follow- 200
ing times. 0to
€3-02 * Reduce the setting when slip 10000 n:s No A | No A No No | 210H
TR ] compensation responsive is
slow.
* When speed is not stabilized,
increase the setting.
SIip COmPpensa- | Sets the slip compensation limit
C3-03 | tion limit as a percentage of motor rated (2) 5t8 200% | No A | No| A No | No | 211H
iz | S
Slip compensa- | 0: Disabled.
tion selection 1: Enabled.
during regener- | When the slip compensation dur-
ation ing regeneration function has
C3-04 been activated, as regeneration Oorl 0 No A | No A No No | 212H
capacity increases momentarily, it
FA T T A may be necessary to use a braking
option (braking resistor, Braking
Resistor Unit or Braking Unit.)
Output voltage | 0: Disabled.
limit operation | 1: Enabled. (The motor flux will
C3-05 | selection be lowered automatically Oorl 0 No No | No A A No | 213H
when the output voltage
ity 1 P s PR become saturated.)

* The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.




Improved Operating Efficiency

mAdjusting Slip Compensation Gain
You can switch the C3-01 constant settings as shown below by changing the control method.
* V/f control: 0.0
* Open-loop vector control: 1.0
¢ Flux vector control: 1.0
Set C3-01 to 1.0 to compensate the rated slip set using the rated torque output status.
Adjust the slip compensation gain using the following procedure.
1. Set E2-02 (Motor Rated Slip) and E2-03 (Motor No-load Current) correctly.
You can calculate the motor rated slip from the values on the motor nameplate using the following for-
mula.
Amount of motor rated slip (Hz) = Motor rated frequency (Hz) - No. of rated rotations (min_l.) 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. In V/fcontrol, set C3-01 to 1.0. Setting this constant to 0.0 disables slip compensation.

3. Apply a load, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at a time. If the speed is less than the target value, increase the slip compensation gain, and if
the speed is greater than the target value, reduce the slip compensation gain.

For flux vector control, the slip compensation gain is used as the motor temperature compensation gain. When
the motor temperate increases, the motor’s internal constant increases, resulting in an increase in slip. If C3-01
is set, the amount of slip is adjusted as the temperature rises. Set C3-01 if the amount of torque varies with the
temperature when using torque control or a torque limit. The larger the value of C3-01, the larger the compen-
sation.

mAdjusting Slip Compensation Primary Delay Time Constant 6
Set the slip compensation primary delay time constant in ms.

You can switch the factory settings as follows by changing the control method.
* V/f control: 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.

HAdjusting Slip Compensation Limit
In C3-03, set the upper limit for the slip compensation amount as a percent, taking the motor rated slip amount
as 100%.

If the speed is lower than the target value but does not change even when you adjust the slip compensation
gain, the motor may have reached the slip compensation limit. Increase the limit, and check the speed again.
Make the settings, however, to make sure that the value of the slip compensation limit and reference frequency
does not exceed the tolerance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.
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Slip compensation limit

C3-03

‘ Output frequency
E1-06 E1-04

E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.33 Slip Compensation Limit

ESelecting Slip Compensation Function During Regeneration
Set whether to enable or disable the slip compensation function during regeneration.

If the slip compensation function operates during regeneration, you might have to use the braking option
(braking resistor, Braking Resistor Unit, and Braking Unit) to momentarily increase the regenerative amount.

ESelecting Output Voltage Limit Operation

If output voltage saturation occurs while the output voltage limit operation is disabled, the output current will
not change, but torque control accuracy will be lost. If torque control accuracy is required, change the settings
to enable the output voltage limit operation.

If the output voltage limit operation is enabled, motor magnetic flux current is controlled automatically, and
torque control accuracy is maintained to limit the output voltage references. Consequently, the output current
will increase by approximately 10% maximum (with rated load) compared with when the output voltage limit
operation is disabled, so check the Inverter current margin.

Setting Precautions
* If using the device at medium to low speed only, if the power supply voltage is 10% or more higher than
the motor rated voltage, or if the torque control accuracy at high speeds is insufficient, it is not necessary to
change the output voltage limit operation.
« If the power supply voltage is too low compared with the motor rated voltage, torque control accuracy may
be lost even if the output voltage limit operation is enabled.

€ Compensating for Insufficient Torque at Startup and Low-speed Opera-
tion (Torque Compensation)

The torque compensation function detects that the motor load has increased, and increases the output torque.

V/f control calculates and adjusts the motor primary loss voltage according to the output voltage (V), and
compensates for insufficient torque at startup and during low-speed operation. Calculate the compensation
voltage as follows: Motor primary voltage loss x constant 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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ERelated Constants

Improved Operating Efficiency

Name

Con-
stant
Number

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-
tion

Control Methods

Vit

Open
Loop
Vector
1

VIt
with
PG

Flux
Vec-
tor

Open
Loop
Vector

MEMO
BUS
Regis-
ter

Torque com-
pensation gain

C4-01
HEREAMAI 2

Sets torque compensation gain as

a ratio.

Usually setting is not necessary.

Adjust in the following circum-

stances:

* When the cable is long;
increase the set value.

* When the motor capacity is
smaller than the Inverter capac-
ity (Max. applicable motor
capacity), increase the set val-
ues.

» When the motor is oscillating,
decrease the set values.

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 compensa-

tion gain from its default (1.00)

when using the open-loop vectorl

control method.

0.00to
2.50

1.00

No

No

215H

Torque com-
pensation pri-
mary delay time
constant

C4-02

HEIAME IE R I
i)

The torque compensation delay

time is set in ms units.

Usually setting is not necessary.

Adjust in the following circum-

stances:

» When the motor is oscillating,
increase the set values.

* When the responsiveness of the
motor is low, decrease the set
values.

0to
10000

20 ms

216H

* The factory setting will change when the control method is changed. The open-loop vector 1 factory settings are given.

B Adjusting Torque Compensation Gain

Normally, there is no need to make this adjustment. Do not adjust the torque compensation gain when using
open-loop vector control.

Adjust the torque compensation gain using V/f control in the following circumstances.

* If'the cable is very long, increase the set value.

* If the (maximum applicable) motor capacity is smaller than the Inverter capacity, increase the set value.

« If the motor is vibrating, reduce the set value.

Adjust this constant so that the output current during low-speed rotation does not exceed the Inverter rated

output current range.

EAdjusting the Torque Compensation Primary Delay Time Constant

Set the torque compensation function primary delay in ms.

You can switch the factory settings as follows by changing the control method settings:

* V/f control: 200 ms

* V/f control with PG: 200 ms

* Open-loop vector control: 20 ms
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Normally, there is no need to make this setting. Adjust the constant as shown below.
« If the motor is vibrating, increase the set value.

« If the motor response is low, decrease the set value.

€ Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with a light load. This func-
tion can be used in V/f and V/f with PG

ERelated Constants

con. Name Change Contrcc))l Methods - MEMO
- Setting | Factory | during V/E pen | g pen | BUS
stant ) Description : L L i
Range | Setting | Opera- i 00p _ 00D | Regis-
Number Display Y 9 t?on i vélg] Vet1:tor Vti(r: Ve;tor tegr
Hunting-pre- 0: Hunting-prevention function
vention func- disabled
tion selection 1: Hunting-prevention function
enabled
The hunting-prevention function
suppresses hunting when the
i i ith a ligh
N1-01 EZ;‘" is operating witha fight | | No | A | A | No | No| No |580H
Wi iR I D) it This function is enabled in V/f
it control method only.
If high response is to be given pri-
ority over vibration suppression,
disable the hunting-prevention
function.
Hunting-pre- Set the hunting-prevention gain
vention gain multiplication factor.
Normally, there is no need to
make this setting.
Make the adjustments as follows:
+ If vibrati ith light 0.00t
N1-02 vibration occurs with lig °1 100 | No | A | A | No | No | No |581H
load, increase the setting. 2.50
B 1E K 1 7 « If the motor stalls, reduce the
setting.
If the setting is too large, the volt-
age will be too suppressed and the
motor may stall.
Hunting-pre-
vention time : ; :
Set the hunting-prevention pri- 0to *
NI1- Lo . N A A N N 2H
03 | constant mary delay time in units of ms. 500 10ms ° No ° o |8
75 11 2R 1 B )

* The factory setting depends upon the Inverter capacity. The value for a 200 v Class Inverter of 0.4 kW is given.



Improved Operating Efficiency

@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) function measures the stability of the speed when a load is sud-
denly applied, by calculating the amount of fluctuation of the torque current feedback value, and compensat-
ing the output frequency with the amount of fluctuation.

ERelated Constants

con. Name Change Contrgl Methods _ MEMO
ot Setting | Factory | during V/E pen | g pen | BUS
stant Description ) L ux- o ;
i Range | Setting | Opera- i 0op _ 00p | Regis-
Number Display 9 9 t?on it V;'g’ Vez1:tor Vti? Ve;tor tegr
Speed feed- Set the internal speed feedback
back detection | detection control gain using the
control (AFR) | multiplication function.
gain Normally, there is no need to
make this setting.
Adjust this constant as follows: 0.00to
N2-01 * If hunting occurs, increase the 1' 0.00 1.00 No No | No A No No | 584H
set value. ’
AFR #9125 » Ifresponse is low, decrease the
set value.

Adjust the setting by 0.05 at a
time, while checking the
response.

Speed feed-

back detection Set the time constant to decide the

N2-02 | control (AFR) | 1ee of change in the speed feed- 0 to 50ms | No No | No A No No | 585H

time constant back detection control. 2000
AFR i) 6
Speed feed- I

back detection | Increase the setting if overvoltage
control (AFR) | (OV) failures occur at the comple- | 0 to 750
time constant 2 | tion of acceleration or when the 2000 ms
load changes radically.

N2-03 No No | No A No No | 586H

AFR INf[i] 2
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Machine Protection

This section explains functions for protecting the machine.

€ Reducing Noise and Leakage Current

The switching frequency of the Inverter’s output transistor can be changed to reduce carrier noise and leakage
current from the motor.

ERelated Constants

Name Control Methods
Change O MEMO
Con- . ) pen
. Setting | Factory | during Vi Open Fl L BUS
stant . Description ) ux | Loop ;
Number | Display p Range | Sefting | Opera- | vf | with \'/—gcotgr Vec- | Vec- | Regis-
tion PG 1 tor | tor ter
2
Carrier fre-
quency Select carrier wave fixed pattern. ltoF N
C6-02 | selection Select F to enable detailed settings using 2 e No Q| Q Q Q *f 224H
U constants C6-03 to C6-07.
%
Carrier Set the carrier frequency upper limit and
frequency | lower limit in kHz units. 20t | 15.0
C6-03 | upper limit | The carrier frequency gain is set as fol- 150 | kHz No Al A A A No | 225H
3 S lows: ) *5 -
Bpeir I With the vector control method, the
Fié - . .
upper limit of the carrier frequency is
Carrier fixed in C6-03.
fi
C6-04 lreque?cy- Carrier frequency 04to | 15.0
- ower limit 150 | kHz No A | A No | No | No | 226H
P 2 5 ) %5 %
fR i
c6-04 Output frequency x (C6-05) x K
Carrier fre- | Output
quency E1-04  [requency
(Max. output frequency)
propor-
" tional gai i i
C6-05 |tional gam | K isa coefficient that depends on the 00 to 00 No Al A No No | No | 227H
*3 setting of C6-03. 99
1] 4425 10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0kHz>C6-03: K=1
Carrier fre-
quency Select the carrier frequency when open-
selection loop vector 2 control is used.
for open- 1: 2 kHz 1 No | No No No
C6-11 loop vector |5. 4 kHz 1to4 . No | w w Q | 22DH
2 control 3: 6 kHz
I PG e dt 2 4: 8 kHz

. The factory settings depend on the capacity of the Inverter. The values for a 200 V Class Inverter for 0.4 kW are given.
. The setting ranges depend on the capacity of the Inverter. The values for a 200 V Class Inverter for 0.4 kW are given.
. This constant can be monitored or set only when F is set for C6-02.

*

. Displayed in Quick Programming Mode when motor 2 is set for a multi-function input.
. The maximum output frequency depends on the setting for the carrier frequency (refer to page 6-43).

L S R

* % %




Machine Protection

mControl Method and Carrier Frequency Settings

Carrier frequency settings are restricted as listed in the following table according to the control method selec-
tion.

Control Method Carrier Frequency

:2.0kHz

:5.0kHz

: 8.0 kHz

:10.0 kHz

:12.5kHz

:15.0 kHz

: Any setting*

Detailed settings are available in C6-03, C6-04, and C6-05.

:2.0kHz

:5.0kHz

: 8.0 kHz

:10.0 kHz

:12.5 kHz

1 15.0 kHz

: Any setting*

The upper limit of the carrier frequency is determined by C6-03.

1: 2.0 kHz
2:4.0 kHz
3:6.0kHz
4: 8.0 kHz

V/f control with or without a PG

o s W N —

Open-loop vector 1 control or
Flux vector control

O R W N —

Open-loop vector 2 control

* The upper limit of the carrier frequency depends on the Inverter capacity.

HCarrier Frequency Setting Precautions

When selecting the carrier frequency, observe the following precautions.

 Adjust the carrier frequency according to the cases shown below.

If the wiring distance between Inverter and motor is long: Set the carrier frequency low. (Use the following 6
values as guidelines.) I
Wiring Length 50 m or less 100 m or less Over 100 m

C6-02 (carrier frequency

selection) setting 1 to 6 (15 kHz) 1to 4 (10 kHz) 1to2 (5 kHz)

If speed and torque are inconsistent at low speeds: Set the carrier frequency low.
If leakage current from the Inverter is large: Set the carrier frequency low.
If metallic noise from the motor is large: Set the carrier frequency high.

* When using V/f control or V/f control with PG, you can vary the carrier frequency according to the output
frequency, as shown in the following diagram, by setting C6-03 (Carrier Frequency Upper Limit), C6-04
(Carrier Frequency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).
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Carrier Frequency

C6-03
C6-04 <4 OutPut frequency x C6-05
x K
. . ) Output frequency
* Kiis the coefficient determined by the set E1-04
value in C6-03. Max. Output Frequency

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 6.34

With vector control, the carrier frequency is fixed to the Carrier Frequency Upper Limit in C6-03 if user-
set or by the carrier frequency set in C6-02.

To fix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05 to 0.

If the settings are as shown below, OPE11 (Constant setting error) will occur.
If Carrier Frequency Proportional Gain (C6-05) > 6 and C6-03 < C6-04.

The Inverter overload current level can be reduced by the carrier frequency setting, and an OL2 (Inverter
overload) may be detected even if the overload current is smaller than 150%. The reduction levels of the
Inverter overload current are shown in the following figures.

Overload current reduction level

A
100%
80%
200V Class,
22 kW
50%
» Carrier frequency
0 10 kHz 15 kHz

Fig 6.35 Reduction Levels for V/f, V/f with PG, Open-loop Vector 1, and Flux Vector Control



Machine Protection

Overload current reduction level

A
100%
87% i
200V Class,
30 to 75 kW
50%
» Carrier frequency
0 4 kHz 8 kHz

Fig 6.36 Reduction Levels for Open-loop Vector 2 Control

For 400 V Class Inverters, the following limitations apply to the maximum output frequency that can be set
for the carrier frequency settings.

Carrier Frequency 04 kHz | 1kHz [1.5kHz*| 2kHz 3 kHz 5 kHz 8 kHz

Maximum output frequency setting 33 Hz 83 Hz 120Hz | 166 Hz | 250Hz | 400 Hz | 400 Hz

Applicable Inverter capacity 40P4 to | 40P4to | 40P4 to
CIMR-G7BOOO0O 40P4 1o 4300 4110 | 4075 | 4045

* The factory setting for 400V 132kW and 220kW flax vector control (A1-02 = 3) is 1.5 kHz, for software version VSG123032 or later.
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€ Limiting Motor Torque (Torque Limit Function)

The motor torque limit function is enabled with flux vector control and open-loop vector control.

In the open-loop vector control and flux vector control, the user-set value is applied to the torque limit by cal-
culating internally the torque output by the motor. Enable this function if you do not want a torque above a
specified amount to be applied to the load, or if you do not want a regeneration value above a specified
amount to occur.

ERelated Constants

Name Control Methods
Change Open | MEMO
Setting | Factory | during vii | open | ey Loop | BUS
Range | Setting | Opera- | /i | with | .L9°P | vec. | Vec. | Regis-
tion PG Ve(1:tor tor | tor ter

2

Con- Lo
stant , Description
Number | Display

Forward
drive

L7-01 |torque limit 010 | 200% | No |No|No| A A | A |4A7H

300
LB
FERR R

Reverse
drive
L7-02 | torque limit

Sets the torque limit value as a percent-
age of the motor rated torque. 0 to

Four individual regions can be set. 300 200% | No | No | No A A A | 4ASH

S I Wi Bl
SR PR Output torque
Positive torque

Forward
regenera-

tive torque 0to
L7-03 | limit

0,
300 200% | No | No | No A A A | 4A9H

B AR
S PR Negative torque

Reverse
regenera-

tive torque 0to

L7-04 | imit 200 | 200% | No [ No|No| A | A | A |4AAH

ST
R IR

Integral
time set- Set the integral time for the torque limit.
ting for When integral control is set for the Sto 200
L7-06 | torque limit | torque limit, reduce this setting to 10,000 ms No [No|No | A No | No |4ACH
increase the change in frequency for the ’

R | torque limit.
fi]

Control

method
selection Select the control method for the torque

for torque | limit during acceleration and decelera-
limit during | tion.

L7.07 |accelera- 0: Proportional control (integral control
tion and during constant speed)

decelera- 1: Integral control

tion Normally, this constant does not need to
be set.

0,1 0 No No | No A No No | 4C9H

HEREAR R
S
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Multi-function Analog Input (H3-05, H3-09)

Control Methods

Set- Open Open
ting Function Contents (100%) Vif | Loop | Flux | Loop
Val VIif | with | Vec- | Vec- | Vec-

alue PG tor tor tor

1 2
10 Positive torque limit Motor's rated torque No | No | Yes | Yes | Yes
11 Negative torque limit Motor's rated torque No | No | Yes | Yes | Yes
12 Regenerative torque limit Motor's rated torque No No | Yes | Yes | Yes
15 Positive/negative torque limit Motor's rated torque No | No | Yes | Yes | Yes

Note The forward torque limit is the limit value when the analog input signal generates forward torque. This torque limit setting is enabled even when the
analog input signal generates forward torque while the motor is operating (regeneration).

ESetting the Torque Limit in Constants

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.

ESet 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 terminals A2 and A3.
The analog input terminal signal level is factory-set as follows:

Multi-function analog input terminal A2: 4 to 20 mA
Multi-function analog input terminal A3: 0 to 10

The following diagram shows the relationship between the torque limits.

6
Output torque
4 [
Positive » . L
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 6.37 Torque Limit by Analog Input
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mSetting Torque Limits Using Constants and an Analog Input

The following block diagram shows the relationship between torque limit using constants and torque limit
using an analog input.

Terminal
A2 or A3

Constants

Multi-function analog input Positive forvsf/ard drive

Reverse positive regenerative torque
1 torque 9 P 9 q

Forward torque limit
(set value = 10)

Negative torque limit
(set value = 11)
Regenerative

(set value = 12) Reverse
Positive/negative torque limit_| drive

i (set value = 15) reverse

Forward negative regenerative torque
Min: Minimum value priority circuit

torque limit.

-— torque
. 64 ms
Forward torque limit -
(L7-01) Forward torque limit
&%Vgrzs)e torque  limit 1 win | Reverse torque limit
Forward regenerative torque H Min H SFS |.>Forward regenerative
limit (L7-03) torque limit

o] min | sFs [»Reverse regenerative

Reverse regenerative torque °
torque limit

limit (L7-04)

175% of Inverter rated current

Fig 6.38 Torque Limit Using Constants and an Analog Input

ESelecting the Control Method for Torque Limit during Acceleration and Deceleration

L7-07 is used to select the control method for the torque limit during acceleration and deceleration. The selec-
tions are proportional control and integral control. For applications, such as presses, in which the torque limit
will be reached during acceleration and deceleration, torque control can be given priority by selecting integral
control. To increase the change in frequency for the torque limit when integral control is selected, decrease the
value set for L7-06 (Integral Time Setting for Torque Limit).

ESetting Precautions

When the torque limit function is operating, control and compensation of the motor speed is disabled
because torque control is given priority. Therefore, the acceleration and deceleration times may increase or
the number of motor rotations may decrease.

When using the torque limit to raise and lower loads, do not carelessly lower the torque limit value, as this
may result in the motor falling or slipping.

Torque limits using an analog input are the upper limit value (during 10 V or 20 mA input) of 100% of the
motor rated torque. To make the torque limit value during 10 V or 20 mA input 150% of the rated torque,
set the input terminal gain to 150.0 (%). Adjust the gain for multi-function analog input terminal A2 using
H3-10 and for multi-function analog input terminal A3 using H3-06.

The torque limit accuracy is +5% at the output frequency of 10 Hz or above. When output frequency is less
than 10 Hz, accuracy is lowered.

When the torque is limited while L7-07 is set to 1 (integral control), the acceleration and deceleration
times may increase or the motor speed may not agree with the speed reference value.
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@ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the Inverter's
output frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation is enabled only during V/f control. If the Inverter output current continues to
exceed the setting in constant L.3-06 for 100 ms or longer, the motor speed is reduced. Set whether to enable or
disable deceleration time using constant .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.

ERelated Constants

con. Name Change Contrcc))l Methods - MEMO
it Setting | Factory | during Vi pen | g pen | BUS
stant Description . L ux -
i Range | Setting | Opera- i 00p _ | Loop | Regis-
Number Display 9 9 ﬁon Vit v;u(t; Ve?tor vt:a; Ve gtor tegr
Stall preven- 0: Disabled (Runs as set. With a
tion selection heavy load, the motor may
during running stall.)
1: Deceleration time 1 (the
L3-05 deceleration time for the stall | 0to 2 1 No A A No No No | 493H
BT preventior} fun.ction is C1-02.)
% 2: Deceleration time 2 (the
deceleration time for the stall
prevention function is C1-04.)
Stall preven- Effective when L3-05 is 1 or 2.
tion level dur- | Set as a percentage of the Inverter 6
ing running rated current. 30 to
L3- S 1609 A A N 494H
3-06 Usually setting is not necessary. 200 60% | No No No © ? I
IZATHPIIERH | The factory setting reduces the set
it values when the motor stalls.
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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) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 8 (stall prevention level during run), you can change the stall
level during operation by setting H3-10 (Gain (Terminal A2)) and H3-11 (Bias (Terminal A2)) or H3-06 (Gain
(Terminal A3)) and H3-07 (Bias (Terminal A3).

The stall prevention level during operation enabled is the multi-function analog input terminal A2 or A3 input
level or the set value in constant L.3-06, whichever is the smaller.

A\

INFO

Stall prevention level during operation

100%

30%

0 3v

10V

(4 mA) (8.8 mA) (20 mA)

Multi-function analog input

terminal A2, A3 input level

Fig 6.39 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.

€ Using Frequency Detection: L4-01 to L4-05

Set these constants when outputting one of the frequency agree or frequency detection signals from a multi-
function output. When using flux vector control, the motor speed is detected.

ERelated Constants

con. Name Change Contr(c;l Methods - MEMO
P Setting | Factory | during V/E pen | g pen | BUS
stant . Description ) L ux- || -
Range | Setting | Opera- i 0op - 00p | Regis-
Number Display 9 9 t?on i V;'g’ Vector Vtec Vector tegr
1 ol 2
Speed agree Set the speed that you want to
detection level | detect in Hz. 0.0 to
L4-01 The set speed is an absolute value, 4'0 0.0 0.0Hz | No A A A A A 499H
P so the speed is detected in forward '
) or reverse.
Speed agree ] ]
La-0p | detection width IS-Iezt the speed detection range in 028 :)0 20Hz| No A A A A A |a9an
B IR E
Speed agree
detection level | Set the speed that you want to 400.0
L4-03 | (+) detect in Hz. to [00Hz| No | A | A| A | A | A |49BH
Set positive values for forward, 14000
AR negative values for reverse. '
+ —




Machine Protection

con Name Change Contrgl Methods _ MEMO
. - Setting | Factory | during VI pen | g pen | BUS
stant . Description ’ L ux-io :
Range | Setting | Opera- i 0op _ 00p | Regis-
Number Display 9 9 tﬁon VIE | with T yector | VS | vector tegr
PG 1 tor >
Speed agree
detection width ) )
Lao4 | () IS{eZt the speed detection range in 02(()) E)o 20Hz| No A A A A A 49CH
PR I
+ J—

EConstants and Output Signals
User Constant Number Name Function

Fref/Set Agree 1

Frequency Detection 1
Frequency Detection 2
Frequency Detection 5

L4-01 Speed agree detection level

Fref/Fout Agree 1
Fref/Set Agree 1
L4-02 Speed agree detection width Frequency Detection 1
Frequency Detection 2
Frequency Detection 5

Fref/Set Agree 2
L4-03 Speed agree detection level (+/-) Frequency Detection 3
Frequency Detection 4

Fref/Fout Agree 2
Fref/Set Agree 2
Frequency Detection 3
Frequency Detection 4

L4-04 Speed agree detection width (+/-)

Set the corresponding setting in the multi-function output (H2-01 to H2-05) to output the desired Fref/Fout ;
Agree signal, Fref/Set Agree signal, or Frequency Detection signal.
Function Setting

Fref/Fout Agree 1 2
Fref/Set Agree 1 3
Frequency Detection 1 4
Frequency Detection 2 5
Fref/Fout Agree 2 13
Fref/Set Agree 2 14
Frequency Detection 3 15
Frequency Detection 4 16
Frequency Detection 5 36
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Timing Chart for Frequency Detection Operation

Related L4-01: Speed Agree Level L4-03: Speed Agree Level +/-
constant L4-02: Speed Agree Width L4-04: Speed Agree Width +/—
Fref/Fout Agree 1 Fref/Fout Agree 2
Frequency —#=— Frequency *
reference reference Y A N\ 7
Output frequency Output frequency J
Fre f/Fout or motor speed or motor speed : :
Agree : :
Fref/Fout Agree 1 ~ OFF | ON | | | Fref/Fout Agree 2 OFF | ON |
(Multi-function output setting = 2) (Multi-function output setting = 13)
Fref/Set Agree 1 Fref/Set Agree 2 +/—
(ON at the following conditions during frequency (ON at the following conditions during frequency
agree) agree)
ﬂ L4-04
Y AR Y — L4-01 f ______________ * —= L4-03
Fref/Set | put frequency f : \__f Quiput frequency /2 \_{
Agree notor speed . . P . . V
f/Set Agree 1 OFF | ON | | | Fref/Set Agree 2 OFF| ON |
Multi-function output setting = 3) (Multi-function output setting = 14)
Frequency (FOUT) Detection 1 Frequency (FOUT) Detection 3
(L4-01 > | Output frequency |) (L4-03 > Output frequency)
L4-02 L4;O4
N £ \ ¥ ~- 1403
Output frequency J : Output frequency
or motor speed : or motor speed : : U
Freq. Detection 1 ON | OFF ] | | Freq. Detection 3 ON | OFF |
(Multi-function output setting = 4) (Multi-function output setting = 15)
Frequency (FOUT) Detection 2 Frequency (FOUT) Detection 4
(L4-01 < | Output frequency |) (L4-01 < Output frequency)
L4-02 L4-04
/ + —=—4-01 Y A - —=-14-03
Fre- Output frequency / \ } Output frequency / \ }
quency or motor speed - - or motor speed " "
Detection 5 : U
Freq. Detection 2 OFF | ON | | | Freq. Detection 4 OFF | ON |
(Multi-function output setting = 5) (Multi-function output setting = 16)
Frequency (FOUT) Detection 5
(L4-01 < | Output frequency |)
L4-02
/N * —=—14-01
Output frequency : \ }
or motor speed - -
Freq. Detection 5 OFF | ON | | |
(Multi-function output setting = 36) OFF during baseblock
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@ Detecting Motor Torque
If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
you can output an alarm signal to multi-function output terminal M1-M2, P1-PC, P2-PC, P3-C3, or P4-C4.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection NO/
NC) in one of the following constants: H2-01 to H2-05 (multi-function output terminals M1-M2, P1-PC, P2-
PC, P3-C3, and P4-C4 function selection).

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.

ERelated Constants

Name Change Control Methods MEMO
Setting | Factory | during vii | Open | x| Open | BUS
Range | Setting | Opera- | v | with | 5P | vec. | .LOOP | Regis-

tion PG Vez,tor tor Vegtor ter

Con- o
stant . Description
Number Display

Torque detec- 0: Overtorque/undertorque

tion selection 1 detection disabled.

: Overtorque detection only
with speed agreement;
operation continues after
overtorque (warning).

2: Overtorque detected
continuously during
operation; operation continues
after overtorque (warning).

3: Overtorque detection only
with speed agreement; output
stopped upon detection 6
(protected operation).

4: Overtorque detected I
continuously during
operation; output stopped
upon detection (protected

PR 1 operation). .

I 5: Undertorque detection only
with speed agreement;
operation continues after
overtorque (warning).

6: Undertorque detected
continuously during
operation; operation continues
after overtorque (warning).

7: Undertorque detection only
with speed agreement; output
stopped upon detection
(protected operation).

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

—_

L6-01 0to8 0 No A A A A A 4A1H

Torque detec- | Open-loop vector control: Motor
tion level 1 rated torque is set as 100%. 0 to

V/f control: Inverter rated current | 300
FESAI 1A is set as 100%.

L6-02 150% | No A A A A A | 4A2H
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con. Name Change Contr(c;l Methods - MEMO
P Setting | Factory | during V/E pen | g pen | BUS
stant . Description ) L ux- | -
Range | Setting | Opera- i 0op - 00p | Regis-
Number Display 9 ¢ ﬁon Vit V;'g’ Vector Vti? Vector tegr
1 2
Torque detec-
tion time 1
L6-03 Sets tl.le oYenorque/undertorq'lle 0.0 to 01s No A A A A A laazn
PR 1 detection time in 1-second units. 10.0
IR i)
Torque detec-
tion selection 2 : :
L6-04 Multl-functlgn output for over- 0to8 0 No A A A A A | 4A4H
FEAER 2 torque detection 1 is output to
g multi-function contact output
when overtorque detection 1 NO
Torque detec- | o overtorque detection 1 NC is 0to
L6-05 |tionlevel2 selected. Multi-function output 300 |150% | No | A | A | A | A | A |4A5H
AT 2 fi for overtorque detection 2 is out-
put to multi-function contact out-
Torque detec- | put when overtorque detection 2
tion time 2 NO or overtorque detection 2 NC | (.0 to
L6-06 is selected 0.1s No A A A A A | 4A6H
ko 2 is selected. 10.0
IR i)
Multi-function Output (H2-01 to H2-05)
Control Methods
Set- Open Open
ting Function VIf | Loop | Flux | Loop
Val VIif | with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
B S:;:fg;e):/undertorque detection 1 NO (NO contact: Overtorque/undertorque detec- Yes | Yes | Yes | Yes | Yes
17 S::r;?g;;/)undertorque detection 1 NC (NC Contact: Overtorque/undertorque detec- Ves | Ves | Yes | Yes | Yes
13 t(i):gr;)gl;e):/undertorque detection 2 NO (NO Contact: Overtorque/undertorque detec- Yes | Yes | Yes | Yes | Yes
19 :i)gf;:l:fgqll:l;/)undertorque detection 2 NC (NC Contact: Overtorque/undertorque detec- Yes | Yes | Yes | Yes | Yes




Machine Protection

mL6-01 and L6-04 Set Values and LCD Indications

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.

LCD Indications
Set . Overtorque/ | Overtorque/
Function
Value Undertorque | Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
1 Overtorque detec?lon only with speed matching; operation continues after OLA3 flashes OL4 flashes
overtorque (warning).
) Overtorque detected cqntmuously during operation; operation continues OL23 flashes OL4 flashes
after overtorque (warning).
3 Qvertorque detection F)nly with speed matching; output stopped upon detec- OLA3 lit OL4 lit
tion (protected operation).
4 Overthque detected conthuously during operation; output stopped upon OL3 it OL4 lit
detection (protected operation).
5 Undertorque dete.ctlon only with speed matching; operation continues after UL3 flashes UL4 flashes
overtorque (warning).
6 Undertorque detected @ntmuously during operation; operation continues ULA flashes UL4 flashes
after overtorque (warning).
7 UnderForque detection only with speed matching; output stopped upon ULA lit UL4 lit
detection (protected operation).
p Under.torque detected contl'nuously during operation; output stopped upon UL3 lit ULA lit
detection (protected operation).

ESetting Example

The following diagram shows the time chart for overtorque and undertorque detection.

* Overtorque Detection

Overtorque detection 1 NO
or overtorque detection 2 NO

Motor current (output torque)

L6-02 or L6-05

L6-03 or :<—-:

L6-06

[ov ] i

o]

* Overtorque detection disabled band is approximately 10% of the Inverter rated output

current (or motor rated torque).




* Undertorque Detection

Motor current (output torque)

L6-020rL6-05 [==--S=z------=> - } ——————

—— ——
L6-03 1 : L6-03 | :
Undertorque detection 1 NO or | or :
or Undertorque detection 2 NO | L6-06 : ON L6-06 : ON

* 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 constant H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-
function Analog Input Terminal A3 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

L

Multi-function analog input
terminal A2, A3 input level

0 10V
(4 mA) (20 mA)

Fig 6.40 Overtorque/Undertorque Detection Level Using an Analog Input

Multi-Function Analog Input (H3-05, H3-09)

Control Methods

Set- Open Open
ting Function Contents (100%) VIf | Loop | Flux | Loop
Val VIif | with | Vec- | Vec- | Vec-
alue PG tor tor tor

1 2

7 Overtorque/undertorque detection Motor rated torque for vector control Ves | Ves | Yes | Yes | Yes

level Inverter rated output current for V/f control

6-56



Machine Protection

€ Motor Overload Protection

You can protect the motor from overload using the Inverter's built-in electronic thermal overload relay.

ERelated Constants

Name Change Control Methods MEMO

Setting | Factory | during v | Open | x| Open | Bus
Range | Setting | Opera- | v | with | 2°°P | vec. | .OOP | Regis-
tion PG Ve<1:tor tor Vector | tgr

Con- L
stant . Description
Number Display

Motor rated Sets the motor rated currentin 1 A
current units.

These set values will become the
reference values for motor protec- 0.32to 1.90 A

tion, torque limits and torque con- 6.40 *1 No Q Q Q Q Q 30EH

WAL | trol. 2
This constant is automatically set
during autotuning.

E2-01

Motor 2 rated Sets the motor rated currentin 1 A
current units.

These set values will become the 0.32
reference values for motor protec- to |1.90 A
tion, torque limits and torque con- | 6.40 *]
FATLATE 3 trol. *3
This constant is automatically set
during autotuning.

E4-01 No A A A A A 321H

Motor protec- | Sets whether the motor overload
tion selection function is enabled or disabled at
electric thermal overload relay.

0: Disabled

1: General-purpose motor 6

protection

2: Inverter motor protection —

3: Vector motor protection
L1-01 In some applications when the 0to3 1 No Q Q Q Q Q 480H
HIBLERS DIREIE | Inverter power supply is turned
# off, the thermal value is reset, so

even if this constant is set to 1,
protection may not be effective.
When several motors are con-
nected to one Inverter, set to 0 and
ensure that each motor is installed
with a protection device.

Motor protec- | Sets the electric thermal detection

tion time con- | time in seconds units.

stant Usually setting is not necessary.

The factory setting is 150% over- 01 to L0

L1-02 load for one minute. ) : No A A A A A 481H
. 5.0 min

When the motor's overload resis-

FLHLORAP I 1] tance is known, also set the over-

load resistance protection time for

when the motor is hot started.

* 1. The factory setting depends on the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.

* 2. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.
For the motor no-load current, set E2-03 to a value less than that of E2-01.

* 3. The setting range is from 10% to 200% of the Inverter rated output current. The value for a 200 V Class Inverter for 0.4 kW is given.
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Multi-Function Outputs (H2-01 to H2-05)

Control Methods

Set- Open Open
ting Function Vi | Loop | Flux | Loop
Val VIf with | Vec- | Vec- | Vec-

alue PG tor tor tor

1 2

; ; ] oo -
IF i\él\(])g;r overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection ves | Yes | Yes | ves | ves

mSetting Motor Rated Current

Set the rated current value on the motor nameplate in constants 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.

L1-01 Electronic Thermal
Set Motor Type Tolerance Load Characteristics Cooling Ability Operation (at 100%
Value Motor Load)
150\|’" T \  Rated rotation speed
=100% speed
Short time 60 s.
| .
Use this motor for . .
s operations using a When operating continu-
£ 1w ! p . & ously at 50/60 Hz or less,
g ® commercial power .
General-purpose | & |/ supply. This motor motor overload detection
=} . .
1 motor (standard = PPLY- 1 . (OL1) is detected. The
oy construction yields
motor) S0f - Continuous |+ grame . Inverter outputs the error
B | best cooling effect contact, and the motor
255 TR | when operating at 50/ | S0t
LJ ming i Frame number Max. 60 Hz p-
# speed of 132 MJ *
33 67 200
Rotation speed (%)
150} Rated rotation speed
Short time 60 =100% speed
é'm This motor yields a
Inverter motor z cooling effect even .
8 . Operates continuously at 6
2 (constant torque) when operating at
1:10 | RS— ‘ | 4 to 50/60 Hz.
( - ) 501 Framen:u be; Max. ow spee S (approx'
speed of 200\:J min.
v ‘ Frariwe number Max. speed 6 HZ)
#of 150 MJ to 180 L
: { Frame number Max.
i speed of 132 MJ
Y110 100 120 757 250
(60t
Rotation speed (%)
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L1-01 Electronic Thermal
Set Motor Type Tolerance Load Characteristics Cooling Ability Operation (at 100%
Value Motor Load)
T

This motor yields a
cooling effect even
when operating at

‘ extremely low speeds
Frar‘tne number Max. speed (approx‘ 0.6 HZ)

i,0f 160 MJ to 180 LJ

Frame number Max.
i#speed of 132 MJ

Torque (%)
s

Vector motor

3 Continuous

(1:100)

Operates continuously at
0.6 to 60 Hz.

50,

01 W10 167 10
#0H)

Rotation speed (%)

@ Setting Motor Protection Operation Time

Set the motor protection operation time in L1-02.

If, after operating the motor continuously at the rated current, a 150% overload is experienced, set the (hot
start) electronic thermal protection operation time. The factory setting is resistance to 150% for 60 seconds.

The following diagram shows an example of the characteristics of the electronic thermal protection operation
time (L1-02 = 1.0 min., operation at 60 Hz, general-purpose motor characteristics, when L1-01 is set to 1)

Operating time (min.)

10 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Fopr e 6

I SRRSO U0 WS O [

~_Cold start

T SO * R S
0.4 """""" """"" P—— ~—Hot start
0.1 1 1 3 Motor current (%)

0 100 150 200 E2-01 is set to 100%

Fig 6.41 Motor Protection Operation Time

mSetting Precautions

* If multiple motors are connected to one Inverter, set constant L1-01 to 0 (disabled). To protect the motor,
install a thermal relay in the motor power cable, and perform overload protection on each motor.

» With applications where the power supply is often turned ON and OFF, there is a risk that the circuit cannot be pro-
tected even if this constant has been set to 1 (enabled), because the thermal value will be reset.

* To detect overloads in good time, set the set value in constant L1-02 to a low setting.

* When using a general-purpose motor (standard motor), the cooling ability will be lowered by £l/4 (fre-
quency). Consequently, the frequency may cause motor overload protection (OL1) to occur, even below
the rated current. If operating using the rated current at a low frequency, use a special motor.
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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
H2-05 (multi-function output terminals M1-M2, P1-PC, P2-PC, P3-C3, and P4-C4 function selection) to 1F
(motor overload OL1 pre-alarm), the motor overload pre-alarm will be enabled. If the electronic thermal value
reaches minimum 90% of the overload detection level, the output terminal that has been set will be turned ON.

€ 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.

ERelated Constants

con. Name Change Contr(c;l Methods - MEMO
Lot Setting | Factory | during V/E pen | g pen | BUS
stant . Description ) L ux- | -
Range | Setting | Opera- i 0op . 00p | Regis-
Number Display 9 9 t?on Vit V;'g’ Ve<1:t0r Vti? Vegtor tegr
Alarm opera- Set H3-09 to E and select the
tion selection operation when the input motor
during motor temperature (thermistor) input
overheating exceeds the alarm detection level
(1.17 V).
0: Decelerate to st ing th
L1-03 ceelerate fo stop using the g4 3 | 3 No | A | A| A | A | A |4820
deceleration time in C1-02.
0H3 1: Coast to stop
e 2: Emergency stop using the
deceleration time in C1-09.
3: Continue operation (H3 on the
Operator flashes).
Motor over- Set H3-09 to E and select the
heating opera- | operation when the motor temper-
tion selection ature (thermistor) input exceeds
the operation detection level (2.34
L1-04 V). . Oto2 1 No A A A A A 483H
0: Decelerate to stop using the
OHA Ha H ZH 1 deceleration time in C1-02.
1: Coast to stop
2: Emergency stop using the
deceleration time in C1-09.
Motor temﬁf‘a' Set H3-09 to E and set the pri-
ture input filter | . delav ti
; y delay time constant for 0.00 to
L1-05 | time constant motor temperature (thermistor) 10.00 0.20s | No A A A A A 484H
OH4 Kt ZN e inputs in seconds.




Machine Protection

BPTC Thermistor Characteristics

The following diagram shows the characteristics of the PTC thermistor temperature to the resistance value.

Class H
Resistance (ohms) Cl1a5sOsO(F: 180°C

1330

Tr: Temperature threshold value
550

Temperature

Tr—5 Tr Tr+5

Fig 6.42 PTC Thermistor Temperature-Resistance Value Characteristics

HOperation during Motor Overheating

Set the operation if the motor overheats in constants L.1-03 and L1-04. Set the motor temperature input filter
time constant in L1-05. If the motor overheats, the OH3 and OH4 error codes will be displayed on the Digital
Operator.

Error Codes If the Motor Overheats

Error Code Details
OH3 Inverter stops or continues to operate, according to the setting in L1-03.
OH4 Inverter stops according to the setting in L1-04.
By setting H3-09 (Multi-function Analog Input Terminal A2 Function Se