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Warnings

/1\ CAUTION

Cables must not be connected or disconnected, nor signal tests carried out, while the power is
switched on.

The Varispeed F7 DC bus capacitor remains charged even after the power has been switched off. To
avoid an electric shock hazard, disconnect the frequency inverter from the mains before carrying out
maintenance. Then wait for at least 5 minutes after all LEDs have gone out.

Do not perform a withstand voltage test on any part of the inverter. It contains semiconductors, which
are not designed for such high voltages.

Do not remove the digital operator while the mains supply is switched on. The printed circuit board
must also not be touched while the inverter is connected to the power.

Never connect general LC/RC interference suppression filters, capacitors or overvoltage protection
devices to the inverter input or output.

To avoid unnecessary overcurrent faults, etc, being displayed, the signaling contacts of any contactor
or switch fitted between inverter and motor must be integrated into the inverter control logic (eg
baseblock).

This is absolutely imperative!
This manual must be read thoroughly before connecting and operating the inverter. All safety
precautions and instructions for use must be followed.

The inverter must be operated with the appropriate line filters, following the installation instructions in
this manual and with all covers closed and terminals covered.

Only then will adequate protection be provided. Please do not connect or operate any equipment with
visible damage or missing parts. The operating company is responsible for any injuries or equipment
damage resulting from failure to heed the warnings in this manual.




———l

Safety Precautions and Instructions for Use

B 1. General

Please read these safety precautions and instructions for use thoroughly before installing and operating this
inverter. Also read all of the warning signs on the inverter and ensure they are never damaged or removed.

Live and hot inverter components may be accessible during operation. Removal of housing components, the
digital operator or terminal covers runs the risk of serious injuries or damage in the event of incorrect installa-
tion or operation. The fact that frequency inverters control rotating mechanical machine components can give
rise to other dangers.

The instructions in this manual must be followed. Installation, operation and maintenance may only be carried
out by qualified personnel. For the purposes of the safety precautions, qualified personnel are defined as indi-
viduals who are familiar with the installation, starting, operation and maintenance of frequency inverters and
have the proper qualifications for this work. Safe operation of these units is only possible if they are used
properly for their intended purpose.

The DC bus capacitors can remain live for about 5 minutes after the inverter is disconnected from the power.
It is therefore necessary to wait for this time before opening its covers. All of the main circuit terminals may
still carry dangerous voltages.

Children and other unauthorized persons must not be allowed access to these inverters.

Keep these Safety Precautions and Instructions for Use readily accessible and supply them to all persons with
any form of access to the inverters.

B 2. Intended Use
Frequency inverters are intended for installation in electrical systems or machinery.

Their installation in machinery and systems must conform to the following product standards of the Low Volt-
age Directive:
EN 50178, 1997-10, Equipping of Power Systems with Electronic Devices
EN 60204-1, 1997-12 Machine Safety and Equipping with Electrical Devices
Part 1: General Requirements (IEC 60204-1:1997)/
Please note: Includes Corrigendum of September 1998
EN 61010-1, A2, 1995 Safety Requirements for Information Technology Equipment
(IEC 950, 1991 + A1, 1992 + A2, 1993 + A3, 1995 + A4, 1996, modified)

CE marking is carried out to EN 50178, using the line filters specified in this manual and following the appro-
priate installation instructions.

B 3. Transportation and storage

The instructions for transportation, storage and proper handling must be followed in accordance with the tech-
nical data.

B 4. Installation

Install and cool the inverters as specified in the documentation. The cooling air must flow in the specified
direction. The inverter may therefore only be operated in the specified position (eg upright). Maintain the
specified clearances. Protect the inverters against impermissible loads. Components must not be bent nor insu-
lation clearances changed. To avoid damage being caused by static electricity, do not touch any electronic
components or contacts.



B 5. Electrical Connection

Carry out any work on live equipment in compliance with the national safety and accident prevention regula-
tions. Carry out electrical installation in compliance with the relevant regulations. In particular, follow the
installation instructions ensuring electromagnetic compatibility (EMC), eg shielding, grounding, filter
arrangement and laying of cables. This also applies to equipment with the CE mark. It is the responsibility of
the manufacturer of the system or machine to ensure conformity with EMC limits.

Your supplier or OYMC representative must be contacted when using leakage current circuit braker in con-
junction with frequency inverters.

In certain systems it may be necessary to use additional monitoring and safety devices in compliance with the
relevant safety and accident prevention regulations. The frequency inverter hardware must not be modified.

B 6. Notes
The VARISPEED F7 frequency inverters are certified to CE, UL, and c-UL.
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EMC Compatibility

H 1. Introduction

This manual was compiled to help system manufacturers using YASKAWA frequency inverters to design and
install electrical switchgear. It also describes the measures necessary to comply with the EMC Directive. The
manual's installation and wiring instructions must therefore be followed.

Our products are tested by authorized bodies using the standards listed below.

Product standard: EN 61800-3:1996
EN 61800-3; A11:2000

B 2. Measures to Ensure Conformity of YASKAWA Frequency inverters to the EMC Directive
YASKAWA frequency inverters do not necessarily have to be installed in a switch cabinet.

It is not possible to give detailed instructions for all of the possible types of installation. This manual therefore
has to be limited to general guidelines.

All electrical equipment produces radio and line-borne interference at various frequencies. The cables pass
this on to the environment like an aerial.

Connecting an item of electrical equipment (eg drive) to a supply without a line filter can therefore allow HF
or LF interference to get into the mains.

The basic countermeasures are isolation of the wiring of control and power components, proper grounding and
shielding of cables.

A large contact area is necessary for low-impedance grounding of HF interference. The use of grounding
straps instead of cables is therefore definitely advisable.

Moreover, cable shields must be connected with purpose-made ground clips.

B 3. Laying Cables
Measures Against Line-Borne Interference:

Line filter and frequency inverter must be mounted on the same metal plate. Mount the two components as
close to each other as possible, with cables kept as short as possible.

Use a power cable with well-grounded shield. Use a shielded motor cable not exceeding 20 meters in length.
Arrange all grounds so as to maximize the area of the end of the lead in contact with the ground terminal (eg
metal plate).

Shielded Cable:
— Use a cable with braided shield.

— Ground the maximum possible area of the shield. It is advisable to ground the shield by connecting the
cable to the ground plate with metal clips (see following figure).

Xl
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Ground clip Ground plate

The grounding surfaces must be highly conductive bare metal. Remove any coats of varnish and paint.
— Ground the cable shields at both ends.

— Ground the motor of the machine.
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Schaffner Line Filters

B Recommended Line Filters for Varispeed F7 made by Schaffner EMV AG

Inverter Model Line Filter (Schaffner)
EN Current Weight Dimensions
Varispeed F7 Model 55011 A) (kg) WD xH
Class* 9

CIMR-F7C40P4 B. 50 m
CIMR-F7C40P7 B, 50 m
CIMR-F7C41P5 FS 5972-10-07 B, 50 m 10 1.1 141 x 46 x 330
CIMR-F7C42P2 B, 50 m
CIMR-F7C43P7 B, 50 m
CIMR-F7C44P0 B, 50 m

FS 5972-18-07 ’ 18 1.3 141 x 46 x 330
CIMR-F7C45P5 B, 50 m xAvE
CIMR-F7C47P5 FS 5972-21-07 B, 50 m 21 1.8 206 x 50 x 355
CIMR-F7C4011 FS 5972-35-07 B, 50 m 35 2.1 206 x 50 x 355
CIMR-F7C4015 FS 5972-60-07 B,50m 60 4.0 236 x 65 x 408
CIMR-F7C4018 B, 50 m
CIMR-F7C4022 B, 50 m

FS 5972-70-52 ’ 70 34 80 x 185 x 329
CIMR-F7C4030 B, 50 m XA
CIMR-F7C4037 B, 50 m

F 2-100- ’ 100 4. 1 2
CIMRCEICA043 S 5972-100-35 B.50m 5 90 x 150 x 326
CIMR-F7C4055 FS 5972-130-35 B, 50 m 130 4.7 90 x 180 x 366
CIMR-F7C4075 FS 5972-170-40 B, 50 m 170 6.0 120 x 170 x 451
CIMR-F7C4090 FS 5972-250-37 A,50m 11.7 130 x 240 x 610
CIMR-F7C4110 or 250

FN 3359-250-28 A,50m 7.0 230x 125x 300
CIMR-F7C4132 FS 5972-400-99 A, 50 m 400 18.5 300 x 160 x 610
CIMR-F7C4160 or

FS 3359-410-99 A, 50 m 410 10.5 260 x 115 x 386
CIMR-F7C4185 FS 5972-410-99 A, 50m 410 10.5 260 x 115 x 386
CIMR-F7C4220 FS 5972-600-99 A,50m 600 11 260 x 135 x 386
CIMR-F7C4300 FS 5972-800-99 A, 50m 600 31 300x 160 x 716

Maximum Voltage : AC 480V 3phase

Ambient Temperature : 45°C (max.)

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

XIV
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Line Filters (Schaffner)

EN . . .
. Current Weight Dimensions
Varispeed F7 Type 55011 (A) (kg) W x D x H
Class
CIMR-F7C20P4 B*
CIMR-F7C20P7 FS 5972-10-07 B* 7 1.1 141 x 45 x 330
CIMR-F7C21P5 B*
CIMR-F7C22P2 FS 5972-18-07 B* 18 1.7 141 x 46 x 330
CIMR-F7C23P7 35- *
FS 5973-35-07 B* 35 1.4 141 x 46 x 330
CIMR-F7C25P5 B
CIMR-F7C27P5 FS 5973-60-07 B*
60 3 206 x 60 x 355
CIMR-F7C2011 B* xOUX
CIMR-F7C2015 FS 5973-100-07 A
1 4. 2 0x4
CIMR-F7C2018 A 00 ? 36X 80 x 408
CIMR-F7C2022 FS 5973-130-35 A
130 43 90 x 180 x 366
CIMR-F7C2030 A XU
CIMR-F7C2037 FS 5973-160-40 A 160 6 120 x 170 x 451
CIMR-F7C2045 FS 5973-240-37 A 240 1 130 x 240 x 610
CIMR-F7C2055 A
CIMR-F7C2075 A
CIMR-F7C2090 FS 5973-500-37 A 500 19.5 300 x 160 x 564
CIMR-F7C2110 A

* max. motor cable length: 10 m Class B, 50 m Class A

Rated Voltage: AC240V 3 ph.
Ambient Temperature: 45°C (max.)




B Installation inverters and EMC filters

PE L3
Ll_u Ground Bonds
L1L2 ( remove any paint )
N
L~ N
PE
C\ /\
U ||
N
Line
Inverter
Filter
Load 2 Vv
PE L1113 U WPE
)
||
1|
|
Cable Length BEE
as short as possible
/\ )
LN
Metal Plate
i Motor cable
screened

Ground Bonds
( remove any paint )
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Registered Trademarks

The following registered trademarks are used in this manual.

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

* InterBus is a registered trademark of Phoenix Contact Co.

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

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

Varispeed F7 Introduction ............ccoooiiiiiiiiii i 1-2
Confirmations upon Delivery.........cccccooiiiiiiiiiiiiiieeee 1-4
Exterior and Mounting DImensions ................ccccceiiiiinieeeeeeeen. 1-8
Checking and Controlling the Installation Site .................... 1-11
Installation Orientation and Space ...........ccccoevvvvviviiccceenn. 1-12
Removing and Attaching the Terminal Cover....................... 1-13

Removing/Attaching the Digital Operator and Front Cover..1-14
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Varispeed F7 Introduction

@ Varispeed F7 Applications

The Varispeed F7 is ideal for the following applications.
* Fan, blower, and pump applications

» Conveyors, pushers, metal tooling machines, etc.

Settings must be adjusted to the application for optimum operation. Refer to page 4-1, Trial Operation

@ Varispeed F7 Models

The Varispeed F7 Series includes Inverters in two voltage classes: 200 V and 400 V. The maximum motor capacities
vary from 0.55 to 300 kW (42 models).

Table 1.1 Varispeed F7 Models

Varispeed F7 . SpeciﬁcatiFJHS .
Voltage Maximum (Always specify thr0}1gh the protective structure when ordering.)
Class Mgtor Output Open Chassis Enclosed Wall-mounted
Capacity kW | Capacity Basic Model Number (IEC IP00) (IEC IP20, NEMA 1)
kVA CIMR-F7ZzO0000O0OO CIMR-F7z0O0000O0OO
0.55 1.2 CIMR-F7Z20P4 20P410
0.75 1.6 CIMR-F7Z20P7 20p710
1.5 2.7 CIMR-F7Z21P5 21p510
22 3.7 CIMR-F7Z22P2 22p210
37 57 CIMR-F7Z23P7 Remove the top and bottom covers 237100
from the Enclosed Wall-mounted

5.5 8.8 CIMR-F7Z25P5 model. 25p510
7.5 12 CIMR-F7Z27P5 27P510
11 17 CIMR-F772011 2011103
200V class 15 22 CIMR-F7Z22015 201510
18.5 27 CIMR-F7Z2018 201810
22 32 CIMR-F7Z22022 202200 202210
30 44 CIMR-F7Z2030 203000 203010
37 55 CIMR-F7722037 203700 203710
45 69 CIMR-F7Z22045 204500 204510
55 82 CIMR-F7Z2055 205500 205510
75 110 CIMR-F7722075 207500 207510

90 130 CIMR-F7Z2090 209000 -

110 160 CIMR-F7Z2110 211000 -




Varispeed F7 Introduction

Varispeed F7 . Speciﬁcati'ons .
Voltage Maximum (Always specify thro'ugh the protective structure when ordering.)
Clles MO_tOT Output Open Chassis Enclosed Wall-mounted
Capacity kW | Capacity Basic Model Number (IEC 1P00) (IEC 1P20, NEMA 1)
kVA CIMR-F7ZzO0000O0OO CIMR-F7z0O000O0O0OO
0.55 1.4 CIMR-F7Z40P4 40P410
0.75 1.6 CIMR-F7Z40P7 4o0p710
1.5 2.8 CIMR-F7Z41P5 41p510
2.2 4.0 CIMR-F7Z42P2 42p210
3.7 5.8 CIMR-F7Z43P7 Remove the top and bottom covers 43p7100
4.0 6.6 CIMR-F7Z44P0 from the Enclosed Wall-mount 44P01
55 9.5 CIMR-F7Z45P5 model. 45P5100
7.5 13 CIMR-F7Z47P5 47p510
11 18 CIMR-F7Z4011 4011103
15 24 CIMR-F774015 401510
18.5 30 CIMR-F7Z4018 401810
400V class 22 34 CIMR-F774022 402200 402210
30 46 CIMR-F774030 403000 403010
37 57 CIMR-F774037 403700 403710
45 69 CIMR-F7Z4045 404500 404510
55 85 CIMR-F7Z4055 405500 405510
75 110 CIMR-F7Z4075 407500 407510
90 140 CIMR-F7Z4090 409000 409010
110 160 CIMR-F7Z4110 411000 4110103
132 200 CIMR-F7Z4132 413200 413210
160 230 CIMR-F7Z4160 416000 416010
185 280 CIMR-F7Z4185 418500 -
220 390 CIMR-F774220 422000 -
300 510 CIMR-F774300 430000 -
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Confirmations upon Delivery

& Checks

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

Table 1.2 Checks

ltem Method

glealivt:;(cigrrect model of Inverter been 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 OYMC 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 European Inverter: 3-phase, 400 VAC,
0.55 kW, IEC IP20 and NEMA 1 standards

N Inverter

Inverter model —p( MODEL: CIMR-F7Z40P4 SPEC: 40P41 ~+— specifications
Input specifications —| INPUT: AC3PH 380-480V 50/60Hz 2.34A

Output specifications — g | OUTPUT: AC3PH 0-480V 0-400Hz  1.8A 1.4kVA
Lot number — | LOT NO.: MASS: 3.0kg <«— Mass
Serial number —»| SER NO.: PRG:

S IP20 YASKAWA ELECTRIC CORPORATION

Fig 1.1 Nameplate



Confirmations upon Delivery

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-F7Z20P4

Inverter — 1 |

Varispeed F7

No. Specification No. Max. Motor Capacity

z OYMC Europ. Std. _0P_4 | 055kw
O0P7 0.75 kW
to to

No. Voltage Class — 300 300 kW

2 AC Input, 3-phase, 200 V “P” Indicates the decimal point.

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

No. Voltage Class =

AC Input, 3-phase, 200 V

AC Input, 3-phase 400 V
No. Max. Motor Capacity No. Protective Structure
0P4 0.55 kW 0 Open chassis (IEC IP00)

oP7 | T T o75kW T ]| 1 TEnclosed wall-mounted (IEC 1P20, |

to to NEMA Type 1)
300 300 kW

“P” Indicates the decimal point

Fig 1.3 Inverter Specifications

€ Component Names

B Inverters of 18.5 kW or Less

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




Top protective cover (Part of Enclosed Wa

mounted Type (IEC IP20, NEMA Type 1)

Front cover

Digital Operator

Terminal cover

Bottom protective cover

Mounting

Diecast case

Nameplate

Fig 1.4 Inverter Appearance (18.5 kW or Less)

ﬂm—

ey | =0

— Control circuit terminals

[sTsc s [ [wz T rc T-vwe Jac [re [R+ [R- ] [uo [we [wa [we [uc |
[51 [s2 [53 [s# [ss [s6 [s7 [P Jac [ [ic [+ [s- | [wa [we ui] [w2

]

Q020222222222 2222

He ;
ﬁ

L— Main circuit terminals

BAISL2TL3] © [T |[@2[ BT [B2|UTINTZ
ABCDE

@[ || Charge indicator

=
O
I

A

Ground terminal

Fig 1.5 Terminal Arrangement (18.5 kW

or Less)



Confirmations upon Delivery

B Inverters of 22 kW or More

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

Mounting holes
Inverter cover

Cooling fan
Front cover

Digital Operator —

| Nameplate

Terminal cover —

Fig 1.6 Inverter Appearance (22 kW or More)

®
Control
circuit *«
terminals
Charge indicator
e e g RO,
[RiLh ] [s2i] T3 [ @ J[©F ] :
o [RAT][542][TL3] [Um][Vva2][WT3] .
e
circuit He =
terminals Sl N +

[ r \ {@ @ y Ground terminal

Fig 1.7 Terminal Arrangement (22 kW or More)




Exterior and Mounting Dimensions

€ Open Chassis Inverters (IP00)

Exterior diagrams of the Open Chassis Inverters are shown below.

W1

(®)

4-d
| W1 4-d
I re J{ 777777 ’l_ﬂ < } 1
‘ — 5 =
| U
| H =
!I::I i ! EEE -
= - B B T =
| L |
| Il ]
\ tomo] — E — e —
N
C ~ N/ ! T
\ 1]l
N (5) w (5)
W D1
3 D
200 V/400 V Class Inverters of 0.55 to 18.5 kW 200 V Class Inverters of 22 or 110 kW
400 V Class Inverters of 22 to 160 kW
W1
Wz 6—d
1
L“nn:l * 4 :nu;\ nj
=1 = =
| | |
5 i 3 {
q ! P o
=N |
=] = =
(T T"EWOROTT 4= [ 5
M T e
W1 DI
{16 W (15 (5} D

400 V Class Inverters of 185 to 300 kW




Exterior and Mounting Dimensions .

Fig 1.8 Exterior Diagrams of Open Chassis Inverters

€ Enclosed Wall-mounted Inverters (NEMA1)

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

Im ,,,,,, = ﬁiﬂannnnnnununnn@m@ T HM |
|y AN
b L F T

E=5 QH[mnnunuunuﬂﬂuuunnuﬂu@uﬂuﬂmm@‘f 1 ) ) =

400 V Class Inverters of 22 to 160 kW

Fig 1.9 Exterior Diagrams of Enclosed Wall-mounted Inverters
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Table 1.3 Inverter Dimensions (mm) and Masses (kg)
of 200V Class Inverters and 400V Class Inverters of 0.55 to 160 kW

Max. Dimensions (mm Celbie
Appli- i) Value(W)
Voltage | cable Open Chassis (IP00) Enclosed Wall-mounted (NEMAT) Total | Goot
Class | Motor Ap- Ap- | Mount- Exter|Inter- g:it Method
Outputl W | H | D {W1|H1|H2| D1 | t1 |prox | W | H | D [W1|HO | H1|H2|H3|D1| t1 [prox |0, | nal | nal |Z°"
[kW] Mass Mass | g+ tion
0.55 20 | 39 | 59
0.75 27 | 42 | 69 -
157 39 3 157 39 3 Natu
15 50 | 50 [100] ral
140 | 280 126 [ 266 | 7 5 140 | 280 126 (280|266 | 7 5 M5
22 0 70 | 59 [ 129
3.7 112| 74 | 186
177 59 4 177 59 4
5.5 164 | 84 | 248
7.5 6 300 6 219113332
200|300 [ 197 | 186 | 285 65.5 ——1200 —— 197 | 186 | 300 | 285 ——65.5 —
11 7 310 10 7 3741170 | 544
200v | 15 350 0 429 183|612
240 (350207 (216|335 75| 78 |23 | 11 [240 |——207|216(350|335( 7.5 }— 78 [2.3| 11 | M6
(3-phase)| 18.5 380 30 501 (211|712
22 | 250 | 400 195 | 385 21 | 250|535 195 [ 400 | 385 135 24 586 | 274 | 860
258 100 258 —— 100 — Fan
30 | 275450 220 | 435 24 1275|615 220 450 | 435 165 27 865|352 (1217
37 300 100 57 300 100 62 1015 411 |1426
375|600 |—— 250 | 575 ——1 380 | 890 —— 250 | 600 | 575 210 — —
45 330 63 330 68 1266|505 {1771
13 32 13 |— 32 —MI10
55 86 130 94 1588 619 2207
450|725 [ 350 | 325 | 700 130 ——1{455|1100] 350 | 325 | 725 | 700 305 —
75 87 95 2019| 838 (2857
90 | 500 | 850|360 (378 | 820 108 2437|997 (3434
15 4.5 — - Mi12
110 [ 575|885 (380|445 |855 140 150 2733]|1242{3975
0.55 14139 | 53
0.75 157 39 3 157 39 3 RN
1.5 36 | 48 | 84
2.2 140|280 126 [ 266 | 7 5 140 | 280 126 (280|266 | 7 5 M5 |59 | 56 |115
3.7 80 | 68 | 148
177 59 4 177 59 4
4.0 0 70 | 91 [ 161
5.5 127 82 | 209
7.5 193 | 114 | 307
200|300 [ 197 | 186 | 285 65.5 6 (200300197186 300|285 65.5 6
11 252 (158|410
15 326 (172498
400 V 240 350|207 | 216 | 335 78 10 | 240 (350|207 216|350 | 335 78 10
18.5 426|208 | 634
(3-phase) I
22 75 23 7.5 2.3 M6 | 466 | 259 | 725
275|450 [ 258 | 220 | 435 100 21 | 275535258220 (450|435 100 24 Fan
30 85 678 (317|995
37 635 784|360 |1144
45 325550 (283260 (535 105 36 | 325 715 2831260 | 550 | 535 165 105 40 901 [ 4151316
55 1203|495 1698
75 88 96 1399| 575 (1974
450|725 (350(325(700| 13 3.2 —— 455 (1100|350 [ 325|725 |700| 13 |305 3.2 —MI0
90 89 97 1614| 671 (2285
130 130
110 102 122 2097 853 12950
500 [ 850|360 [ 370 | 820 | 14 —1{ 505 |1245| 360 | 370 | 850 | 820 | 15 [395 —
132 4.5 [ 120 4.5 [ 130 |1M12{2388|1002(3390
160 |575(916|378 [445|855| 46 | 140 160 [ 579 |1324| 378 | 445 | 916 | 855 | 46 |408 | 140 170 2791(1147|3938
*  Same for Open Chassis and Enclosed Wall-mounted Inverters
Table 1.4 Inverter Dimensions (mm) and Masses (kg) of 400V Class Inverters of 185 kW to 300 kW
Max. Dimensions (mm) Caloric Value (W)
Applica- Open Chassis (IP00
Voltage ble = (IP00) Mount- Total Cooling
Class Motor Approx ing [Eida | Uiz It Method
Output | W | H | D | W1 | W2 | W3 | H1 | H2 | D1 | t1 ["EF ™| foesq | M@l | nal | Genera-
kW] ass tion
185 260 3237 | 1372 | 4609
400V 710 | 1305 | 413 | 540 | 240 | 270 | 1270 | 15 | 125.5| 4.5
220 280 Mi12 3740 1537 5277 Fan
(3-phase)
300 916 | 1475 | 413 | 730 | 365 | 365 | 1440 | 15 | 1255| 45 | 405 5838 | 2320 | 8158




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

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

& Installation Site

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

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 18.5 kW or less in a panel.
Observe the following precautions when mounting the Inverter.

* Install the Inverter in a clean location which is free from oil mist and dust. It can be installed in a totally 1
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 L
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 power 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.

I B : :

Air

00000, [ =
vl ~ © |

30 mm m_lé_‘__ 120 mm min. é
A

2y,
_"Q'OH%m min.
Ia) mm min.

Horizontal Space Vertical Space

A B

200V class inverter, 0.55 to 90 kW

400V class inverter, 0.55 to 132 kW 50 mm 120 mm

200V class inverter, 110 kW

400V class inverter, 160 to 220 kw | 120 ™m | 120 mm

400V class inverter, 300 kW 300 mm | 300 mm

Fig 1.10 Inverter Installation Orientation and Space

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

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

H Inverters of 18.5 kW or Less

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

Fig 1.11 Removing the Terminal Cover (Model CIMR-F7Z25P5 Shown Above)

B Inverters of 22 kW or More

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

Fig 1.12 Removing the Terminal Cover (Model CIMR-F7Z2022 Shown Above)

€ Attaching the Terminal Cover

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

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

@ Inverters of 18.5 kW or Less

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

The removal and attachment procedures are described 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 1.13 Removing the Digital Operator (Model CIMR-F7Z45P5 Shown Above)



Removing/Attaching the Digital Operator and Front Cover

HERemoving the Front Cover

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

Fig 1.14 Removing the Front Cover (Model CIMR-F7Z45P5 Shown Above)

EMounting the Front Cover

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

1. Do not mount the front cover with the Digital Operator 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 terminal cover, mount the Digital Operator onto the Inverter using the following proce-
dure.

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).

1-15
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Fig 1.15 Mounting the Digital Operator

U 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
contact can result.
IMPORTANT Always attach the front cover to the Inverter by itself first, and then attach the Digital Operator to the front
cover.

@ Inverters of 22 kW or More

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

ERemoving the Digital Operator

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

HERemoving the Front Cover

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




Removing/Attaching the Digital Operator and Front Cover

Fig 1.16 Removing the Front Cover (Model CIMR-F7Z22022 Shown Above)

B Attaching the Front Cover

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

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

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

HAttaching the Digital Operator

Use the same procedure as for Inverters with an output of 18.5 kW or less.
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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..........cccccceeeeeeee.... 2-2
Connection Diagram ...........coooviiiiiiiiiiiiiieceee e 2-3
Terminal Block Configuration..............cccooiiiiiiiiiiineee. 2-5
Wiring Main Circuit Terminals .............cccooiiiiiiiiiiineee. 2-6
Wiring Control Circuit Terminals ............ccccceiiiiinnnes 2-22
WIirNG CheCK ....ouviiiiiiiiiiiiiieeeeeeeee 2-29

Installing and Wiring Option Cards .............ccccuvvenneee. 2-30
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Connections to Peripheral Devices

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

Power supply @

Molded-case
[/

circuit breaker E'

Magnetic con- #
tactor (MC)

AC reactor for power %
factor improvement

* Braking resistor

Input noise filter @

-~ DC reactor for power

I factor improvement

=l

Inverter

Ground |

Output noise filter @

Fig 2.1 Example Connections to Peripheral Devices



Connection Diagram .

Connection Diagram

The connection diagram of the Inverter is shown in Fig 2.2.
When using the Digital Operator, the motor can be operated by wiring only the main circuits.

DC reactor to improve input
power factor (optional) ) . ’ .
Braking resistor unit (optional)
Uy vy X
|
Short-circuit bar i i

ot [

- ¢ -%-6 -6 -6

Main contactor

[ _| Frequency agree 1]
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- b . .
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Fig 2.2 Connection Diagram (Model CIMR-F7Z47P5 Shown Above)




@ Circuit Descriptions

Refer to the numbers indicated in Fig 2.2.

@
@

A\l 4

-
~

-
®
IMPORTANT

These circuits are hazardous and are separated from accessible surfaces by protective separation

These circuits are separated from all other circuits by protective separation consisting of double and
reinforced insulation. These circuits may be interconnected with SELV (or equivalent) or non-
SELV circuits, but not both.

Inverters supplied by a four-wire-system source (neutral grounded)

These circuits are SELV circuits and are separated from all other circuits by protective separation
consisting of double and reinforced insulation. These circuits may only be interconnected with
other SELV (or equivalent) circuits.

Inverters supplied by a three-wire-system source (ungrounded or corner grounded)

These circuits are not separated from hazardous circuits other circuits by protective separation, but
only with basic insulation. These circuits must not be interconnected with any circuits which are
accessible, unless they are isolated from accessible circuits by supplemental insulation

N

. Control circuit terminals are arranged as shown below.

'SNIsc|sPA1|az |+ |AC |-v|MP |AC |RPR+ |R-
E©)| |s1]s2s3|s4/s5/s6|s7|FM|AC|AM|IG s+ |s-

M5 | M6 | MA | MB |MC |
M3 [ma 1] [m2] o)

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

gle circles.

. The wiring of the digital inputs S1 to S7 is shown for the connection of contacts or NPN transistors (0V

common and sinking mode). This is the default setting.
For the connection of PNP transistors or for using a 24V external power supply, refer to Table 2.14.

. The master speed frequency reference can be input either at terminal A1 or at terminal A2 by changing

the setting of parameter H3-13. The default setting is terminal A1.

. The multi-function analog outputs are dedicated meter outputs for analog frequency meters, ampmeters,

voltmeters, wattmeters, etc. Do not use these outputs for feedback control or for any other control pur-
poses.

. DC reactors to improve the input power factor are built into 200 V Class Inverters from 22 up to 110 kW

and 400 V Class Inverters from 22 up to 300 kW. A DC reactor is an option only for Inverters of 18.5 kW
or less. Remove the short circuit bar when connecting a DC reactor.



Terminal Block Configuration .

Terminal Block Configuration

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

| e —

T =7 | x|
[st [sc [sp [t [we [wvTac J-v e [ac [re [Re [R- ] [uo [ue [we [u8 [uc | . ) .
51 [s2 [53 [s [so [s6 [s7 [ [, [aw [c [s+ [s-| [wa [wa [wi [ wz] Control circuit terminals
] [ ]
2022002222222 222 22| ”)»

2o il| — Main circuit terminals
RAISLZTL3 © [@1I[@2) BT BZIUTINT 1
ABCDE il -

——— [JI—— Charge indicator

Ground terminal

Fig 2.3 Terminal Arrangement (200 V/400 V Class Inverter of 0.4 kW) 2
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i i
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Fig 2.4 Terminal Arrangement (200 V/400 V Class Inverter of 22 kW or more)
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Wiring Main Circuit Terminals

€ Applicable Wire Sizes and Closed-loop Connectors

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

Table 2.1 200 V Class Wire Sizes

X Recom-
Inverter Termi. | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O Screws (N-m) mmz(AWG) mm?2
(AWG)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, b 1055 5
F7Z20P4 | U/TL, V/T2, W/T3 M4 12t01.5 :
5 (14 to 10) (14)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, b i05s 5
F7Z20P7 | U/T1, V/T2, W/T3 M4 12t01.5 :
3 (14 to 10) (14)
R/L1, S/L2, T/L3, @, @1, ®2,B1, B2, 51055 5
to
F7Z21P5 UéTl, V/T2, W/T3 M4 12t01.5 (1410 10) (14
R/LL, S/L2, T/L3, ©, ®1, @2, B1, B2, 2053 s
F7Z22P2 | U/T1, V/T2, W/T3 M4 12t0 1.5 :
(14 to 10) (14)
D
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, 351055 35
F7Z23P7 | U/T1, V/T2, W/T3 M4 12t01.5 : : ‘
(12 to 10) (12)
@)
R/L1, S/L2, T/L3, ©, @1, @2, B, B2, ss ss
F7Z25P5 | U/T1, V/T2, W/T3 M4 12t01.5 : :
5 (10) (10)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, %o 14 0
F7Z27P5 | U/T1, V/T2, W/T3 M5 2.5
5 (8 to 6) ®)
R/L1, /L2, T/L3, ©, @1, @2, BI, B2, 0 g |Fower cables,
F722011 | U/TL, V/T2, W/T3 M5 2.5 e.g,, 600 Vvinyl
D (60 4) (6 power cables
R/LL, S/L2, T/L3, ©, @1, @2, U/T1, V/T2, M6 40105.0 30 to 38 30
W/T3 (4t02) 4)
Sto 14
F722015 B
BI, B2 M5 2.5 B106)
22 22
D M6 4.0t05.0
4) “4)
R/L1,S/L2, T/L3, ©, @1, @2, U/T1, V/T2, M8 9.01010.0 30 to 38 30
W/T3 (Bto2) 3)
Sto 14
F772018 B
Bl1, B2 M5 2.5 @106)
22 22
D M6 4.0t05.0
4) “4)
R/LL, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 | 9.0t 10.0 30 to 60 30
W/T3, R1/L11, S1/L21, T1/L31 (Btol) 3)
Sto22
F722022 B
®3 M6 4.0t05.0 104)
22 10 38 22
D M8 9.0 to 10.0 @102) @
R/LL, S/L2, T/L3, ©, @1 U1, Mg | 9.0t 100 50 to 60 50
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (1 to 1/0) (1)
Sto22
F722030 B
®3 M6 4.0t05.0 S 104)
2210 38 22
D M8 9.0 to 10.0 4102) @




Wiring Main Circuit Terminals

. . . Recom-
Inverter termi- | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O0 Srevs | (Nem) | mm2(AWG) (Rﬂvr\llﬂé)
R/LL, S/L2, T/L3, ©, @1 U/Tl, MI0 | 17610225 | 6010100 60
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (2/0 to 4/0) (2/0)
®3 M8 | 880108 flf)tt‘(’jé _
F722037
30 to 60 30
D MI0 | 17.6t022.5 @ 10.2/0) s
/11, M2 M4 | 13t014 ?2'(5) I‘; ?OS) 2125
R/LL, S/L2, T/L3, ©, @1 U/Tl, MI0 | 17610225 | 80t 100 80
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (3/0 to 4/0) (3/0)
®3 M8 | 880108 flf)tt‘(’)fé _
F722045
3810 60 33
D MI10 | 17.6t022.5 (1 t0 2/0) )
v/11, A2 M4 | 13t014 ?2'(5) I‘; ?OS) 2125
50 to 100 | 50 x 2P
RILL /L2, T3, ©, D1 MI2 1 314103920 16 400) | (10 x 2P)
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L31 MI10 | 17.6t022.5 (1;(/)(())) (1;(/)(())) 2
F722055 | @3 M8 | 880108 (?65;)0 26/8) _
30 to 60 50
<) MI10 | 17.6t022.5 3 to 4/0) (10)
vl, A2 M4 | 131014 ?2‘3 E‘) ?05) 2125
80to 125 | SO x2P
RILL 12, TA3, O, ®1 MI2 | 31410392 13016 250) | (3/0 % 2P)
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L31 MI10 | 17.6t022.5 (2?0?014(;8) (f/%xxz;;) » o
OWer cabples,
5.5t0 60 _ e.g., 600V vinyl
F722073 ®3 M8 8810 10.8 (10 to 2/0) power cables
100 to 200 100
D MI10 | 17.6t0225 (310 to 400) 3/0)
o, A2 M4 | 131014 ?2‘3 N ?OS) (133
150 t0 200 | 150 x 2P
RILL 12, TA3, ©, @1 MI2- | 31410392 1 950t 400) | (250 x 2P)
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L31 MI12 | 31.4t039.2 (L(/)gt‘;’ 3133) (293:225)
F722090 | @3 M8 | 8810108 (%5;)026/3) _
6010 150 | 60 x 2P
D MIZ 1 31410392 1 56 40.300) | (2/0 x 2P)
w1, A2 M4 | 131014 ?2'(5) o ?05) 2125
200 x 2P,
or 50 x 4P
200 to 325
R/L1, S/L2, T/IL3, ©, @1 MI12 | 31410392 (350 t0 600) (350 x 2P,
or 1/0 x
2P)
150 x 2P,
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L31 MI2 | 31410392 | 12010325 (();53:;5
F7Z2110 ’ ’ ’ ’ ’ : | G000 600) | 1T
4p)
55 t0 60
®3 M8 8.8 10 10.8 (10 to 2/0) -
150 150 x 2P
<) MI2 | 31410392 300) (300 X 2F)
vl, A2 M4 | 131014 ?2‘3 E‘) ?05) 2125

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




Table 2.2 400 V Class Wire Sizes

. Recom-
Inverter Termi- | Tightening Possible mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
Glilhe Seews | (Nem) | mm? (AWG) |  mm?
(AWG)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, b 05s 5
F7Z40P4 tgl, V/T2, W/T3 M4 12t01.5 (1410 10) (4)
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, D05 R
F7Z40P7 Uéﬂ, V/T2, W/T3 M4 12t01.5 (1410 10) (4)
R/LL,S/L2, T/L3, ©, @1, @2, B1, B2, b i05s 5
F7Z41P5 | U/T1, V/T2, W/T3 M4 12t01.5 :
D (14 10 10) (14)
R/LL, S/L2, T/L3, ©, @1, @2, Bl, B2, b 05s ,
F7Z42P2 tgl, V/T2, W/T3 M4 12t01.5 (1410 10) a4
R/L1, /L2, T/L3, ©, @1, @2, BI, B2, 35
F7743P7 U/Tl, V/T2, W/T3 M4 12t0 15 2t05.5 (12)
@ (14 to 10) )
(14)
R/L1, /L2, T/L3, ©, @1, @2, BI, B2, 35
F7744P0 U/Tl, V/T2, W/T3 M4 12t0 15 2t05.5 (12)
@ (14 to 10) )
(14)
R/L1, S/L2, TIL3, ©, ®1, ®2,B1, B2, 35t05.5 35
F7Z45P5 U/Tl, V/T2, W/T3 M4 12t0 1.5 (12 to 10) (12)
Q 2t05.5 2
(14 10 10) (14)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, 5.5(10) 5.5
F7z47ps | U/TL V/T2, W/T3 Ma | 12005 | (3“? Power cables,
€P) > 1o ) e.g., 600 V vinyl
(12 10 10) (12)
power cables
R/LL, S/L2, T/L3, ©, @1, @2, BI, B2, 8
@ (10 to 6) 55
(10)
R/LL, S/L2, /L3, ©, @1, @2, BI, B, MS 25 8to 14 8
o M5 25 551014 55
(M6) | (4.0t05.0) (10 to 6) (10)
R/LL, S/L2, T/L3, ©, @1, @2, U/T1, V/T2, M6 401050 81038 8
W/T3 (8t02) ®)
8 8
F7Z4018 |B1, B2 MS 25
(3) ®)
81022 8
<) M6 4.01t05.0 @10 4) ®
RILLS/L2, T3, O, @1, B3, UTL VT2, | e 4.0 10 5.0 14 to 22 14
F774022 | W/T3, RI/L11, S1/L21, TI/L31 (6 to 4) (©6)
41038 14
D M8 | 9.0t010.0 6102) ©
RILLS/L2, T3, O, @1, B3, UTL VT2, | e 40105.0 (242) (242)
F774030 | W/T3, RI/L11, S1/L21, TI/L31 o 4
to
D M8 | 9.0t010.0 (4102) @
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, W/ M8 | 9.0t 100 22 t0 60 38
T3, RI/L11, S1/L21, T1/L31 (4 to 1/0) 2)
81022
F7Z4037 i
®3 M6 4.01t05.0 S tod)
2710 38 22
D M8 | 9.0t010.0 4102) @




Wiring Main Circuit Terminals

. Recom-
Inverter Term- | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O0 Serews | (Nem) | mm2(AWG)| mm?
(AWG)
RILLS/L2 TL3, O, @LUTLVILW | ms | 900100 38 to 60 38
T3, R1/L11, S1/L21, T1/L31 (210 1/0) (2)
81022
F7Z4045 .
@3 M6 4.0105.0 Bt04)
221038 22
@ M8 | 9.0t010.0 4102) @
R/LL, /L2, L3, ©, @1, U/T1, V/T2, M8 | 9.0t0100 500 60 50
W/T3, R1/L11, S1/L21, T1/L31 (1 to 1/0) Q)]
81022
F7Z4055 .
@3 M6 4.0105.0 (104)
2710 38 22
@ M8 | 9.0t010.0 (4102) @
60 to 100 60
R/LL, /L2, T/L3, ©, @1 MIO | 31410392 1 o0 a0) | @)
50 to 100 50
U/T1, V/T2, W/T3, RI/L11, S1/L21, TI/L31 MI0 | 17610225 | otoany | o)
551022
F7Z4075 | @3 M8 | 8.8t010.8 (10t 4) -
3810 60 38
@ MIO0 | 31410392 | 5 2
051055 125
/11, A200/12200, A400/,,400
/1L, 12 y 12 M4 1.3t0 1.4 (20 to 10) (16)
30 to 100 100
R/LI, S/L2, L3, ©, @1 MIO | 31410392 | 3000y | (o)
30 to 100 100
U/T1, V/T2, W/T3, RI/L11, S1/L21, TI/L31 MI0 | 17610225 | otoao | @o)
81022
F724090 | @3 M8 | 8.8t010.8 (B104) -
50 to 100 50
MI10 | 31410392
D (1 to 4/0) (1) Power cables,
051055 125 £..600V vinyl
t/11, A200/,,200, A400/,400 M4 1.3to0 1.4 e-8 y
12 12 (20 to 10) (16) power cables
5010 100 | 50X 2P
RILL, S/L2, TIL3, ©, @1 MIO | 3141039244616 40) | (1/0 % 2P)
5010 100 | 50X 2P
U/T1, V/T2, W/T3, RI/L11, S1/L21, TI/L33 MIO0 | 31410392 | Jot o | 0% ap)
310 60
F7Z4110 | @3 M8 | 8810108 | o -
60 to 150 600
@ MI2 | 31410392 | oo | )
051055 1.25
/11, A200/1,200, A400/,,400 3tol.
r > - M4 13t0 1.4 2010 10) 16)
S0t0 100 | 80X 2P
RILL,S/L2, TL3, O, @1 MIO | 314103923616 400) | (3/0x 2P)
60t 100 | 60x2P
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L33 MI0 | 31410392 | 00t w0 | 20 x 2p)
310 60
F7Z4132 | @3 M8 | 8810108 | L -
100 to 150 100
@ MI2 | 31410392 | 0 oo | @)
051055 125
/11, A200/12200, A400/,400
/1L, 12 y 12 M4 1.3t0 1.4 (20 to 10) (16)
100 to 200 | 100 x 2P
R/LI,S/L2, TAL3, ©, 1 MI2 1 314103921 40 10 400) | (40 x 2P)
80t 200 | S0X2P
U/T1, V/T2, W/T3, RI/L11, S1/L21, T1/L33 MI2 | 31410392 | 20 o | 300 x 2p)
80 0 60
F724160 | @3 M8 | 8810108 | o -
5010 150 | 50X 2P
S MI2-) 31410392140 16 300) | (10 x 2P)
051055 125
/11, A200/15200, A400/,,400 3tol.
T 12: 12 M4 1.3t0 1.4 (20t0 10) (16)




Possible

Recom-

Inverter Termi- Tightening ‘ . mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
CIMR-O0 Serews | (Nem) | mm2(AWG)| mm?
(AWG)
T00 to 325 | 150 X 2P
R/L1, S/L2, T/L3 MI6 | 7841098 | 4o 500) | (300 x 2P)
T00to 325 | 125 X 2P
U/TL V/T2, W/T3, RILIL SIL2L TUL3S | MI6 | 7841098 | 040 6000 | (250 x 2P)
100 to 325 | 325 x 2P
174185 ©, @1 MI6 | 7841098 1 41016 600) | (600 x 2P)
100 t0 325
@ 3 MI6 | 7841098 | 4040 500) -
T00 to 325 | 100 X 2P
& MI6 | 7841098 1 4010 600) | (3/0 x 2P
051055 125
/11, A200/1,200, A400/;,400 M4 13t01.4 30 to 10) (i6)
100 to 325 | 250 X 2P
R/L1, S/L2, T/L3 MI6 | 7841098 | 4o 500) | (500 x 2P)
T00 to 325 | 200 X 2P
U/TL, V/T2, W/T3, RI/LIL SIL2L TUL33 | MI6 | 7841098 | 006000 | (400 x 2P)
100 t0 325 | 125 x 4P
e @ M16 78.4 to 98
F774220 ’ (f(/)(()) tto gg(? (250 x 4P) Power cables,
0 .
@3 M16 78.4 to 98 (4/0 to 600) - e.g., 600 :)flvmyl
100 to 325 | 125 x 2P | Power cables
D MI6 | 7841098 1 41010600 | (250 x 2P
051055 125
/11, A200/1,200, A400/1,400 M4 13t01.4 30 to 10) (i6)
100 to 325 | 125 x 4P
R/L1, S/L2, T/L3 MI6 | 7841098 | 400 500) | (250 x 4P)
T00to 325 | 125 x 4P
RI/L11, SI/L21, TI/L31 MI6 | 7841098 | (4040 600) | (230 x 2P
100 t0 325 | 125 x 4P
U/T1, V/T2, W/T3 MI6 | 7841098 | (400 500) | (4/0 x 4P)
T00 to 325 | 200 x 4P
F724300 | ©, @ MI6 | 7841098 | 0005000 | (200 x 4P)
100 to 325
@3 MI6 | 7841098 | 4040 500) -
T00t0 325 | 125 x 2P
D MI6 | 7841098 1 (4010 600) | (250 % 2P
051055 125
1/11, A200/,200, A400/,,400 M4 13t01.4 (300 10) (i6)

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




Wiring Main Circuit Terminals

Table 2.3 Lug Sizes (JIS C2805) (200 V Class and 400 V Class)

Wire Thickness (mm?) Terminal Screws Size
M3.5 1.25/3.5
0.5
M4 1.25/4
M3.5 1.25/3.5
0.75
M4 1.25/4
M3.5 1.25/3.5
1.25
M4 1.25/4
M3.5 2/3.5
M4 2/4
2 M5 2/5
M6 2/6
M8 2/8
M4 55/4
M5 55/5
3.5/5.5
M6 55/6
M8 55/8
M5 8/5
8 M6 8/6
M8 8/8
M6 14/6
14
M8 14/8
M6 22/6
22
M8 22/8
30/38 M8 38/8
M8 60/8
50/60
M10 60/10
80 80/10
M10
100 100/ 10
100 100/ 12
150 M12 150/ 12
200 200/ 12
M12x2 325/12
325
Ml16 325/16
U 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:

[ J
IMPORTANT

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




4 Main Circuit Terminal Functions

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

nals correctly for the desired purposes.

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

Purpose

Terminal Symbol

Model: CIMR-F7ZO0O0O0O

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

Main circuit power input
RI1/L11, S1/L.21, T1/L31 2022 to 2110 4022 to 4300
Inverter outputs U/T1, V/IT2, W/T3 20P4 to 2110 40P4 to 4300
DC bus terminals @1, © 20P4 to 2110 40P4 to 4300
g(r)ikmg Resistor Unit connec- | 5, g, 20P4 to 2011 40P4 to 4018
DC reactor connection @1, ®2 20P4 to 2018 40P4 to 4018
Braking Unit connection ®3, © 2022 to 2110 4022 to 4300
Ground @ 20P4 to 2110 40P4 to 4300




Wiring Main Circuit Terminals

€ Main Circuit Configurations

The main circuit configurations of the Inverter are shown in 7able 2.5.

Table 2.5 Inverter Main Circuit Configurations

200 V Class 400 V Class
CIMR-F7Z20P4 to 2018 CIMR-F7Z40P4 to 4018
B1 B2 B1 B2

=
I
i ! [
Power Control
suppl circuits

 — !

; i

[ i

I :
Power Control |

suppl circuits 1

i

I

S22~
T1/L31L@7‘ ]

I
©
@ =
|
|
|

I

I

i

i

I

I

i

l—@ Power Control i
= supply circuits 1
i I

i i

L i

RIL1
si2 e i

s1/L21'—¢
TiL31

R % T ‘

[

I
I
i
i
I
I
i
r@ Power Control i
+ supply circuits i
I
i
i

CIMR-F7Z2037 to 2110
(3

Power Control
suppl circuits

o ]

R/L1
S/L2

TIL3 N
R1L11|| 8
S

S1/L.21
TL31 [T¢ i
©

rleq
A200/¢2200
A2007¢2 200

Power Control
supply circuits

Note: Consult your OYMC representative before using 12-phase rectification.
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4 Standard Connection Diagrams

Standard Inverter connection diagrams are shown in Fig 2.5. These are the same for both 200 V Class and

400 V Class Inverters. The connections depend on the Inverter capacity.

ECIMR-F7Z20P4 to 2018 and 40P4 to
4018

DC reactor
(optional)
Braking Resistor

C—H Unit (optional)

s AL

— / O @1 Gee B2 |

L1 ORI Ut ©
L2—F—=— 0312 V2 60—
3—F——+ O3 W36

3-phase 200 ‘ |
VAC (400 VAC)

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

ECIMR-F7Z22037 to 2110

Braking Resistor
Unit (optional)

Braking Unit
(optional)

BCIMR-F7Z22022, 2030, and 4022 to 4055

Unit (optional)
;"7 Braking Unit

optional)

(
O — 00—

~ @1 @3Q
L1 RIL] uTl ©
L2—E=—_ o312 V2 8
31— Hous w3 &
3-phase 200 VAC QR ‘
(400 VAC) S1/L21 |
©TI/L31 .
i
‘ .
[
‘ ! —
[ I
The DC reactor is built in.
ECIMR-F724075 to 4300
Braking Resistor
Unit (optional)
Braking Unit
(optional)
y !
R iy
== ©-
3-phase W3
400 VAC .

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

Fig 2.5 Main Circuit Terminal Connections
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€ Wiring the Main Circuits

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

EWiring Main Circuit Inputs

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

Installing Fuses

To protect the inverter, it is recommended to use semiconductor fuses like they are shown in the table below.

Table 2.6 Input Fuses

Inverter Type FUSE

Voltage (V) | Current (A) 12t (A%s)
20P4 240 10 12~25
20P7 240 10 12~25
21P5 240 15 23~55
22P2 240 20 34~98
23P7 240 30 82~220
25P5 240 40 220~610
27P5 240 60 290~1300
2011 240 80 450~5000
2015 240 100 1200~7200
2018 240 130 1800~7200
2022 240 150 870~16200
2030 240 180 1500~23000
2037 240 240 2100~19000
2045 240 300 2700~55000
2055 240 350 4000~55000
2075 240 450 7100~64000
2090 240 550 11000~64000
2110 240 600 13000~83000
40P4 480 5 6~55
40P7 480 5 6~55
41P5 480 10 10~55
42P2 480 10 18~55
43P7 480 15 34~72
44P0 480 20 50~570
45P5 480 25 100~570
47P5 480 30 100~640
4011 480 50 150~1300
4015 480 60 400~1800
4018 480 70 700~4100
4022 480 80 240~5800
4030 480 100 500~5800
4037 480 125 750~5800
4045 480 150 920~13000
4055 480 150 1500~13000
4075 480 250 3000~55000
4090 480 300 3800~55000
4110 480 350 5400~23000
4132 480 400 7900~64000
4160 480 450 14000~250000
4185 480 600 20000~250000
4220 480 700 34000~400000
4300 480 900 52000~920000
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Installing a Moulded-case Circuit Breaker

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

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

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

Installing an Earth Leakage Breaker

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. If an earth leakage
breaker should be used, select one that detects only the leakage current which is in the frequency range that is
hazardous to humans but not high-frequency leakage currents.

* For a special-purpose earth leakage breaker for Inverters, choose one with a sensitivity amperage of at
least 30 mA per Inverter.

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

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

The following things should be considered:

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

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

Connecting Input Power Supply to the Terminal Block

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

Installing an AC Reactor

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

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

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

Installing a Surge Absorber

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

Observe the following precautions when wiring the main output circuits.

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

Check that the motor rotates forward with the forward run command. Switch over any two of the output termi-
nals to each other and reconnect if the motor rotates in reverse with the forward run command.

Never Connect a Power Supply to Output Terminals

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

Never Short or Ground Output Terminals

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

Do Not Use a Phase Advancing Capacitor

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

Do Not Use an Electromagnetic Switch

Never connect an electromagnetic switch (MC) between the Inverter and motor and turn it ON or OFF during
operation. If the MC is turned ON while the Inverter is operating, a large inrush current will be created and the
inverter’s overcurrent protection will operate.

When using a MC to switch for instance between two motors, stop the Inverter output before operating the
MC.

Installing a Thermal Overload Relay Contact for Motor Protection

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 O (no motor protection). The control circuit
should be designed so that the contacts of the thermal overload relay turn OFF the magnetic contactor on the
main circuit inputs.
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Cable Length between Inverter and Motor

If the cable between the Inverter and the motor is long, the high-frequency leakage current will increase, caus-
ing the Inverter output current to increase as well. This may affect peripheral devices. To prevent this, adjust
the carrier frequency (set in C6-01, C6-02) as shown in 7able 2.7. (For details, refer to Chapter 5 User
Parameters.)

Table 2.7 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 Q.

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

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

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

O X

OK NO

Fig 2.6 Ground Wiring
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EConnecting a Braking Resistor (ERF)

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

Connect the braking resistor as shown in Fig 2.7.

Table 2.8

L8-01 (Protection selection for internal DB resistor) 1 (Enable overheat protection)

L3-04 (Stall prevention selection during deceleration) 0 (Disable stall prevention function)

(Select either of them.)

3 (Enable stall prevention function with braking resistor)

Inverter Braking resistor

Fig 2.7 Connecting the Braking Resistor

U The braking resistor connection terminals are B1 and B2. Do not connect the resistor to any other termi-
?: nals. Otherwise the resistor and other equipment may get damaged
[ J
IMPORTANT

EConnecting a Braking Resistor Unit (LKEB) and Braking Unit (CDBR)
Connect a Braking Resistor Unit and Braking Unit to the Inverter as shown in the Fig 2.8.

Table 2.9

L8-01 (Protection selection for internal DB resistor) 0 (Disable overheat protection)

L3-04 (Stall prevention selection during deceleration) 0 (Disable stall prevention function)

(Select either of them.)

3 (Enable stall prevention function with braking resistor)

The Braking Resistor Unit will not work properly if L3-04 is set to 1 (i.e., if stall prevention is enabled for
deceleration). Hence the deceleration time may be longer than the set time (C1-02/04/06/08).
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To prevent the braking unit/braking resistor from overheating, design the control circuit to turn OFF the power
supply using the thermal overload relay contacts of the units as shown in Fig 2.8.

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

Braking Resistor Unit (LKEB)

B1

Thermal overload

Inverter relay contact

B2

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

CDBR Braking Unit Braking Resistor Unit (LKEB)

Thermal overload

Inverter relay contact

Thermal overload
relay contact

Fig 2.8 Connecting the Braking Resistor and Braking Unit

Connecting Braking Units in Parallel

When connecting two or more Braking Units in parallel, use the wiring and jumper settings like shown in
Fig 2.9. There is a jumper for selecting whether each Braking Unit is to be a master or slave. Select “Master”
for the first Braking Unit only, and select “Slave” for all other Braking Units (i.e. from the second Unit
onwards).



Inverter

Thermal overload relay contact

Braking
Resistor
Unit

(LKEB)

Thermal overload relay contact

Thermal overload relay contact

Braking Unit #3

1
Braking Unit #1 I3 I4

Thermal overload relay
contact

1 2
Braking
Resistor
Unit
(LKEB)
P B
D o0
MASTER
SLAVE

Thermal overload relay

contact

Fig 2.9 Connecting Braking Units in Parallel

B

Thermal overload relay

contact

Wiring Main Circuit Terminals
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Wiring Control Circuit Terminals

@ Wire Sizes

For remote operation using analog signals, keep the control line length between the Analog Operator or oper-
ation signals and the Inverter to 50 m or less, and separate the lines from main power lines or other control cir-
cuits to reduce induction from peripheral devices.

When setting frequencies from an external frequency source (and not from a Digital Operator), used shielded
twisted-pair wires and ground the shield for the largest area of contact between shield and ground.

The terminal numbers and the appropriate wire sizes are shown in Table 2.10.

Table 2.10 Terminal Numbers and Wire Sizes (Same for all Models)

. ) . . Recom-
Termi- | Tightening Possible
. . . mended .
Terminals nal Torque Wire Sizes Wire Size Wire Type
Screws Nem 2
(Nem) mm4(AWG) mm2(AWG)
FM, AC, AM, SC, SP, . . #3.
SN, Al, A2, +V, -V, S1, Sg’%ft‘”ges
S2, $3, S4, S5, S6, S7 : 10 2 A A o
’ N ? ’ Phoenix Stranded 0.75 + Shielded, twisted-pair wire*1
MA, MB, MC, M1, M2, type 0.51t0 0.6 wire: (18) * Shielded, polyethylene-cov-
M3, Md, M5, M6 0.14t0 1.5 ered, vinyl sheath cable
MP, RF, Rt, R-, §, -, (26 to 14) (KPEV-S by Hitachi Electrical
IG Wire or equivalent)
2
E (G) M35 | 08to10 | 03102 1.25
(20 to 14) (12)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Referto Jable 2.3 for suitable lug sizes for the wires.

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

B Straight Solderless Terminals for Signal Lines

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

Table 2.11 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) AI0.5-8WH 1.1 2.5 14
0.75 (18) Al 0.75 - 8GY 1.3 2.8 14 Phoenix Contact
1.25 (16) AI'1.5 - 8BK 1.8 34 14
2 (14) Al 2.5-8BU 2.3 4.2 14

R

8 mm

I
14 mm

—J—L* ¢d2

Fig 2.10 Straight Solderless Terminal Sizes
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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.

Screwdriver Blade of screwdriver

Control circuit
terminal block

J@|@|@/l D

Strip the end for

7 mm if no sold- [ ]
erless terminal is - .
used. 11~ Solderless terminal or wire 3.5 mm max.

without soldering

Blade thickness: 0.6 mm max.

Wires 2

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

The functions of the control circuit terminals are shown in 7able 2.12. Use the appropriate terminals for the
correct purposes.

Table 2.12 Control Circuit Terminals with default settings

Type | No. Signal Name Function Signal Level
S1 Forward run/stop command | Forward run when ON; stopped when OFF.
S2 | Reverse run/stop command | Reverse run when ON; stopped when OFF.
S3 | External fault input”! Fault when ON.
S4 | Fault reset”! Reset when ON
- — Functions are 24 VDC, 8 mA
S5 Multi-step speed reference | Auxiliary frequency ref- selected by set- Photocoupler
Dhij%i:‘e:l 1" (Master/auxiliary switch) | erence when ON. ting H1-01 to
signals Multi-step speed reference | Multi-step setting 2 when | H1-05.
S6 1
2 ON.
S7 Jog frequency reference*1 Jog frequency when ON.
SC | Digital input common - —
SN | Digital Input Neutral - -
SP | Digital Input Power Supply |+24VDC power supply for digital inputs 24 VDC, 250 mA max. *2
15V
+
V |15V power output 15 V power supply for analog references (Max. current: 20 mA)
-V | -15V power output —15 V power ly for analog referen 15V
power outpu power supply fo og references (Max. current: 20 mA)
nal Al | Frequency reference —10 to +10 V/100% —10 to +10 V(20 kQ)
nalog
input 1 1
sienals A2 | Multi-function analog input 4 10 20 mA/100% ff;zzi:odnbls set- 4 to 20 mA(230€)
MU 10V o +10 V/100% | Y ~10 V to +10 V(20kQ)
ting H3-09.
AC | Analog reference common - -
E(G) Shleld ere,‘optlogal ground - -
line connection point
Ml Running signal
(INO contact) Operating when ON.
M2
Relay contacts
M3 Multi-function Contact capacity:
Zero speed tZ)elr N levzl (bé}gl) or contact outputs | 1 A max. at 250 VAC
S | M4 clow when 1 A max. at 30 VDC™
quence
qutput
e M Speed agreement detection Within +2 Hz of set fre-
M6 P & quency when ON.
MA Relay contacts
MB . Fault when CLOSED across MA and MC Contact capacity:
Fault output signal (SPDT) Fault when OPEN across MB and MC 1 A max. at 250 VAC
MC 1 A max. at 30 VDC"3
M Multi-function analog output |0 to 10V, 10V=100% Multi-function
(frequency output) output frequency analog output 1 | —10 to +10 V max. +5%
Analog 2 mA max.
ouput | AC | Analog common -
signals
AM Multi-function analog output |0 to 10 V, 10V=100% Multi-function 4 to 20 mA current input
(current monitor) Inverter's rated current analog output 2
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Table 2.12 Control Circuit Terminals with default settings (Continued)

Type | No. Signal Name Function Signal Level
0 to 32 kHz (3 kQ)
RP | Pulse input*4 H6-01 (Frequency reference input) High level voltage 3.5 to
Pulse
132V
Vo 0 to 32 kH:
. 0 z
MP | Pulse monitor H6-06 (Output frequency) +5V output (2.2 kQ)
R+ | MEMOBUS communica- Differential input, Photo-
RS- R- | tions nput For 2-wire RS-485, short R+ and S+ as well coupler isolation
485/ S+ | MEMOBUS communica- asR-and §-. Differential input, Photo-
422 S. | tions output coupler isolation
IG | Signal common - -

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

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

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

Low level voltage 00t0 0.8V 2
High level voltage 350132V

H duty 30% to 70%

Pulse frequency 0to 32 kHz

Flywheel diode

Ll |

%ﬂ—“—¢—v—‘l The rating of the flywheel diode
External power: Coil = — 77T v must be at least as high as the

1
1
| 1
30 VDC max. T TAmax. .1/ | cirouit voltage.
1

Fig 2.12 Flywheel Diode Connection

EJumper CN15 and DIP Switch S1
The jumper CN 15 and DIP switch S1 are described in this section.

[6FFT on | Terminating resistance
Lv [ ] Analog input A2 switch
: Factory settings

CN15 —  Analog output switch
cH2 'olefe] Voltage output

cHz [e]ele; Current output

o
=z
w0
0
[ )

Note: Refer to Table 2.13 for
S1 functions.

Fig 2.13 Jumper CN15 and DIP Switch S1
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The functions of DIP switch S1 and jumper CN15 are shown in the following table.

Table 2.13 DIP Switch S1 and jumper CN15

Name Function Setting

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

SI-1 tance ON: Terminating resistance of 110

V:0to 10 V (internal resistance: 20 kQ)

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

CN15- | Multifunction analog output FM voltage/ | I: Current output
CH1 current switch V: Voltage output

CN15- | Multifunction analog output AM voltage/ | I: Current output
CH2 current switch V: Voltage output

B Sinking/Sourcing Mode

The input terminal logic can be switched between sinking mode (0-V common) and sourcing mode (+24V
common) by using the terminals SN, SC, and SP. An external power supply is also supported, providing more
freedom in signal input methods.

Table 2.14 Sinking/Sourcing Mode and Input Signals

Internal Power Supply — Sinking Mode External Power Supply — Sinking Mode

s 2=l 51 (2=l

2 | [yAan] e | |[YAsr]

JSC 1 Jsc

; T
IP24V (+24V) External +24V % P24V (+24V)

Internal Power Supply — Sourcing Mode External Power Supply — Sourcing Mode

% sl Hﬁii 4% s ¥#§<:
-+ 52 %*3<: -+ 82 %#gii

SN External +24V — oSN
{ 5C Jsc
'

= P24V (+24V) L 124V (+24V)

SP SP ¢
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& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.74.

MA
Forward Run/Stop el :_E B | Fault contact output
Reverse Run/Stop | S2 m Zovos, 1A max
& —— MC 30 VDC, 1A max.
External fault " S3 :_:@ |
Fault reset i S4 @ M1
Multi-function e i 7 Contact output _1
digital inputs Multi-step speed setting 1 1S5 :._—m M2 [Default : Running]
[Factory setting] i X . .
Multi-step speed setting 2 186 D—H - M3 | Contact output 2 Multi-function digital
: ' . M4 X output
Jog frequency selection 157 :_m [Default : Zero speed] 250 VAC, 1A max.
iSN Vs . 30VDC, 1A max.
© _$ Contact output 3
sC + M6 4  [Default :

Frequency agree 1]

24v

| E(G)  Shield Shield E(G)

terminal terminal |
| l

|
|
+RP Pulse train input [Default: )P _
Analog input setting M Frequency reference input] Pulse train output
0 to 32kHz (2.2 kQ;
adjustment | Ry Oto 32kHz AC [Deofault: Su(tput fre)quency]
. Analog input power supply %
o M 15V, 20mA Adjustment,
2kQ N "
| 20 kQ
3 0to10V i A1 Analog input 1: Master D FM v~ "f';‘(')"t'fui‘;ig\olnzaf‘:?i :’U'Z%U‘ L
2kQ I: < o— frequency reference 3 ( ) (D , 0"_ o Tf 0 fgt )+10V
2 | 0to +10V (20 kQ) [Default: Output frequency 0 to |
1 . Adjustment,
- i i 20kQ
410.20ma| | A2 Multi-function analog input 2

Multi-function analog output 2
(-10 to +10V 2mA / 4 to 20mA)
[Default: Output current 0 to +10V]

4
|
<
|
|
4
¢
|
|
ey AL IR (R S, — [Default: Frequency bias N
T~ 4o 20ma (2509)] |> AM 4 o

Pl P . .
A |
|

|

|

|

|

|

|

|

|

i 60\/ % AC

_'L-V Analog input power supply

= {5v, 20mA
N\ |
N Terminating
~ | / resistance
R+
g =T
MEMOBUS |

communication 1S+
RS-485/422 A
WP s ?<I

. . Twisted-pair
Shielded wires P Shielded wires

Fig 2.14 Control Circuit Terminal Connections
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€ Control Circuit Wiring Precautions

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

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

* Ifusing an optional external power supply, it shall be a UL Listed Class 2 power supply source.
* Use twisted-pair or shielded twisted-pair cables for control circuits to prevent operating faults.
* Ground the cable shields with the maximum contact area of the shield and ground.

« Cable shields have to be grounded on both cable ends.



Wiring Check .
Wiring Check

¥ Checks

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

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

e Are any wire ends contacting other terminals?
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Installing and Wiring Option Cards

€ Option Card Models and Specifications

Up to two Option Cards can be mounted in the Inverter. You can mount up one card into each of the two
places on the controller card (A, and C) shown in Fig 2.15.

Table 2.15 lists the type of Option Cards and their specifications.

Table 2.15 Option Card Specifications

Card Model Specifications Mountllng
Location
PG-B2 Two phase (phase A and B), +12V inputs, max. A
response frequency: 30 kHz
PG Speed Control Cards
PG-X2 Three phase (phase A, B, Z), line driver inputs A
i (RS422), max. response frequency: 300 kHz
DeVlceN.et . SI-N1 Option card for DeviceNet fieldbus C
communications card
Proﬁbus-'DP' SI-P1 Option card for Profibus-DP fieldbus C
communications card
InterBus-.S . SI-R1 Option card for InterBus-S fieldbus C
communications card
CANOpe?n . SI-S1 Option card for CANOpen fieldbus C
communications card
2 channel high resolution analog input card
Channel 1: 0 to 10 V (20 kQ)
Al-14U Channel 2: 4 to 20 mA (250 Q) c
Resolution: 14 Bit
Analog Input Cards
3 Channel high resolution analog input card
Signal level: -10 to +10 V (20 k)
Al-14B 4 t0 20 mA (250 Q) ¢
Resolution: 13 Bit + sign
DI-08 8 bit digital speed reference input card
Digital Input Cards
DI-16H2 16 bit digital speed reference input card

@ Installation

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

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



Installing and Wiring Option Cards

B Preventing A and C Option Card Connectors from Rising

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

A Option Card mounting spacer hole

CN4
A Option Card connector
CN2

C Option Card connector ‘
A Option Card mounting spacer \ ’
(Provided with A Option Card)\

o
/’// /
N\ -8

T — ——e Option Card mounting spacer

|~ C Option Card

Option Clip
(To prevent raising of
C Option Card)

A

A Option Card mounting spacer

A Option Card

Fig 2.15 Mounting Option Cards
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€ PG Speed Control Card Terminals and Specifications

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)
3 . . H: +8 to 12 V (max. input frequency: 50 kHz)
TA1 Pulse input terminals phase A
4 GND pulse input phase A
5 . . H: +8 to 12 V (max. input frequency: 50 kHz)
Pulse input terminals phase B
6 GND pulse input phase B
1 . .
Pulse monitor output terminals Open collector output, 24 VDC, 30 mA max.
2 phase A
TA2
3 . .
Pulse monitor output terminals Open collector output, 24 VDC, 30 mA max.
4 phase B
TA3 (E) Shield connection terminal -
EPG-X2

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

Table 2.17 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 Pulse input terminal phase A (+)
TAL 5 Pulse input terminal phase A (-)
6 Pulse input terminal phase B (+) Line driver input (RS422 level)
7 Pulse input terminal phase B (-) (maximum input frequency: 300 kHz)
8 Pulse input terminal phase Z (+)
9 Pulse input terminal phase Z (-)
10 Common terminal inputs -
1 Pulse monitor output terminal phase A (+)
2 Pulse monitor output terminal phase A (—)
3 Pulse monitor output terminal phase B (+) Line driver output (RS422 level output)
TA2 4 Pulse monitor output terminal phase B (-)
5 Pulse monitor output terminal phase Z (+)
6 Pulse monitor output terminal phase Z (-)
7 Common terminal monitor outputs -
TA3 (E) Shield connection terminal -

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




Installing and Wiring Option Cards

€ Wiring

B Wiring the PG-B2

The following illustrations show wiring examples for the PG-B2 using the option cards power supply or an
external power source for supplying the PG.

Three-phase 200
VAC (400 VAC) Inverter
— 1. T
R/L1 I O) RIL1
| —
S/L2 i 1 Q) S/L2 vim2 (O M PG
— /
TIL3 1 © s w3 (O
PG-B2 _
—— Power supply +12V t
- ™ 1|0 T
2|0 Power supply 0 V L
CN4 4CN 3 Pulse input phase A v
[ ] GND pulse input phase A : :
410 Pulse input phase B b :!
ulse input phase
s|o put p N
GND pulse input phase B vt
6| O T
TA2 ; O } Pulse monitor output phase A
@ L I 21
@|)> ------- TA3 (E) +lo } Pulse monitor output phase B
— —

- &

Fig 2.16 PG-B2 Wiring Using the Option Cards Power Supply

TA3

Fig 2.17 PG-B2 Wiring Using a 12 V External Power Supply

* 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 parameter F1-05. The factory preset if for forward
rotation, A-phase advancement.

A-phase pulses
_ LI L B-phase pulses
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TA1
1
O +12V
PG power TA2
supply +12V 2
O ov O
NS
3 150 180 ~ 2
O A-phase 3 O
Pulse input 470 AN pulses 5
phase A e} 4 = 3 '®)
il c
150 180 2 J
150 180 =
ot 3 =176}
~ B-phase ——
Pulse input 470 N pulses
phase B 6
© =
— 150 180

Pulse  monitor
output phase A

Pulse  monitor
output phase B

* When connecting to a voltage-output-type PG (encoder), select a PG that has an output impedance with

a current of at least 12 mA to the input circuit photocoupler (diode).
* The pulse monitor dividing ratio can be changed using parameter F1-06.

Fig 2.18 /O Circuit Configuration of the PG-B2

EWiring the PG-X2

The following illustrations show wiring examples for the PG-X2 using the option cards power supply or an

external power source for supplying the PG.

Three-phase 200
VAC (400 VAC)

Inverter

sto—J—+
s —

PG-X2
+12V
ov

4CN

PG

+5V

A-phase pulse input (+)

TA1 Pulse input phase A (-)

Pulse input phase B (+)

Pulse input phase B (-)

= O N U AW DN >

o
LHHOOOOOO0OHO0O0O0000O0OO

TA2 .
Pulse monitor output phase A

} Pulse monitor output phase B

D

} Pulse monitor output phase Z

NOoO b~ WOWN-

N S G

A

Fig 2.19 PG-X2 Wiring Using the Option Cards Power Supply



Installing and Wiring Option Cards

Fig 2.20 PG-X2 Wiring Using a 5 V External Power Supply

¢ 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 parameter F1-05 (PG Rotation). The factory preset 2
if for motor forward rotation, A-phase advancement.

€ Wiring Terminal Blocks

Use not 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 2.18.

Table 2.18 Wire Sizes

Terminal

. , , B .
Terminal Screws | Wire Thickness (mm?) Wire Type

Pulse generator power supply Stranded wire: 0.5 10 1.25 | ° Shielded, twisted-pair wire

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

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

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

Refer to Table 2.11 for specifications.
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ECable Lug Connector Sizes and Tightening Torque

The lug sizes and tightening torques for various wire sizes are shown in 7able 2.19.

Table 2.19 Cable Lugs and Tightening Torques

Wire Thickness [mm?] ?;2'\22' Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-3.5
0.75 1.25-35
M3.5 0.8
1.25 1.25-35
2 2-35

EPrecautions

The wiring method is the same as the one used for straight solderless terminals. Refer to page 2-35. Observe
the following precautions when wiring.

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

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.

Connect the shield (green grounding cable of the option card) 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

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

Make sure not to exceed the PG cards maximum input frequency. The output frequency of the pulse gener-
ator can be calculated using the following formula.

Motor speed at maximum output frequency (minfl)
60

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




Digital Operator and |
Modes =

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

operating modes and switching between modes.
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Digital Operator

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

# Digital Operator Display

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

| | |—.REMOTE.—] u __
FWD REV SEQ REF ALARM _ Drive Status Indicators
— FWD: Lights up when a forward run command is
input.
—DRIVE— —Rdy— REV: Lights up when a reverse run command is
Frequency Ref input.
U1 _60 OO H SEQ: Lights up when any other run command
Ty =5 . Z source than the digital operator is selected
- REF: Lights up when any other frequency reference
U1--- 02=60.00 Hz source than the digital operator is selected
U1--- 03=10.05 A ALARM:Lights up when an error or alarm has
occurred.
B Data Display
Displays monitor data, parameter numbers, and

settings.

_ Mode Display (displayed at the upper left of data display)

LOCAL , o
e — DRIVE: Lights up in Drive Mode.

REMOTE QUICK: Lights up in Quick Programming Mode.
ADV: Lights up in Advanced Programming Mode.
VERIFY: Lights up in Verify Mode.
JOG A. TUNE:Lights up in Autotuning Mode.

FWD —— Keys

Execute operations such as setting parameters,
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 Table 3.1.

Table 3.1 Key Functions

Key Name Function
LOCAL Switches between operation via the Digital Operator (LOCAL) and
e | | LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
REMOTE This key can be enabled or disabled by setting parameter 02-01.
WA=NIERS | MENU Key Selects modes.

ESE ESC Key Returns to the status before the DATA/ENTER key was pressed.




Digital Operator

Table 3.1 Key Functions (Continued)

Key Name Function
JOG Key Enables jog operation when the Inverter is operated from the Digital
Operator.
Selects the rotation direction of the motor when the Inverter is oper-
FWD/REV Key ated from the Digital Operator.
Shif/RESET Key Sets the active digit when programming parameters.

Also acts as the Reset key when a fault has occurred.

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

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

Pressed to enter menu items, parameters, and set values.
Also used to switch from one screen to another.

DATA/ENTER Key

Starts the Inverter operation when the Inverter is being controlled by
the Digital Operator.

RUN Key

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

Note: Except in diagrams, Keys are referred to 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 or DC brak-
ing. The relationship between the indicators on the RUN and STOP keys and the Inverter status is shown in

Fig 3.2.

‘ FWD
| . |
‘ RUN STOP .

Inverter output frequency v

RUN
STOP . STOP 1
Frequency setting
N T

| I
RUN ® O o} ] O
STOP fer ° o Ok o}

¢ Light up® : Blinking o : Not light up

Fig 3.2 RUN and STOP Indicators
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[]
Modes

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

& Inverter Modes

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

The 5 modes and their primary functions are shown in the 7able 3.2.

Table 3.2 Modes

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

values.

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

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



Modes

€ Switching Modes

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

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

Display at Startup

PR uency Rer”
U1- []=60.00Hz

U7-02=60.00Hz
U1-03=10.05A

Mode Selection

Display
)

Y
DRIVE-
** Main Menu **

Operation

Monitor Display Setting Display

e

A
-QUICK-

** Main Menu **

( )
DRIVEL Rdy “DRIVE- dy l “DRIVE- dy
Monitor RESET e uency Ref l Pl‘-Lrequency Rel

[0 - 01=60.00Hz_[* > U1- [160.00Hz > "U1-01=60.00Hz
U1-02=60.00Hz | U1-02=60.00Hz  |ug (0.00 ~ 60.00)
U1-03=10.05A - U1-03=10.05A ., " 00.00Hz "

Quick Setting

A

Y

“QUICK-
Control Method

“QUICK-
Control Method

A 4

-ADV-

** Main Menu **

m
7]

AT0252

Open Loop Vector

;

= ;/
RESET oy -
>
Ll

Select Language

Programming

Y

ATl =0+~

A

A

A
-VERIFY-

** Main Menu **

ES

Select Language |

-VERIFY-

Modified Consts

A

Y

MENU
A

S

g E Y E A E Y

English English

ESC ESC

The constant number will be displayed if a

None Modified |¢———— parameter has been changed. Press the

DATA/ENTER key to enable the change.

-ATUNE- A TUNE- ~ATUNE-

** Main Menu ** p}-----Tuning Mode Sel __| » .....T.y.rJi.rJg.Mo.q[s:iS..el...
: d T1-[Ek0  *0* [ ' T1- 01=Kl 0"

Auto-Tuning < Standard Tuning <€ Standard Tuning

ESC o ESC 0
Fig 3.3 Mode Transitions
‘ ' . . . . .
- To run the inverter after viewing/changing parameters press the MENU key and the DATA/ENTER key in sequence to

~

~
®

enter the Drive mode. A Run command is not accepted as long as the drive is in any other mode.




& Drive Mode

The Drive mode is the mode in which the Inverter can be operated. All monitor parameters (U1-0O10) as well
as fault information and the fault history can be displayed in this mode
When b1-01 (Reference selection) is set to 0, the frequency can be changed from the frequency setting display
using the Increment, Decrement, and Shift/RESET keys. The parameter will be written and the display returns

to the Monitor display.

HEExample Operations

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

Display at Startup

et uency Ret”
U1- =60.00Hz

U7-02=60.00Hz
U1-03=10.05A

Mode Selection VEND
Display
—

A

Monitor Display

39

Frequency Setting Display

DRIVE-
** Main Menu **

Operation

Monitor

[8H - 01=60.00Hz

&
<

A

v

i Frequency Reﬁ

AA

Y

\ 4

-QUICK-

** Main Menu **

Quick Setting

A

-ADV-

** Main Menu **

Programming

-VERIFY-

** Main Menu **

Modified Consts

A
-A.TUNE-

** Main Menu **

Auto-Tuning

)

S

&
<

(9] m
;

E
m
17}
m
=

U1-01=[g50.00Hz

A A

Y

|l‘é'i\\ﬂ:Elapsed 'IRme

A A

A\ 4

U1

0
2 A
O m
i

U1 02=60. OOHZ

A

""" ZU'GO'"'GO'OW"""'
0.00Hz

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

(

Rdy

I~
M

o
m
17]
m
i

@

DRIVE- Rd
8urrent Fault'

> U2-[H=0C

U

U2-02=0V

U3-03=f 60 00Hz
0.00Hz

U3-04=

ESC

&
<

E
m
1}
m
M

Y

U2-03=60.00Hz
A

A A

A

ESC

u

U2 -01=0C
Over Current

ESC

ESC

Rdy
U2 -02= 0V

DC Bus Overvolt

0
m
0
m
M

A A

U

y

&
<

0
m
0
m
M

o]
<
¥

A

y

A A

Y

Rdy
U3 -01=0C

Over Current

A

U3-03= OH
U3-04= UV

=6 0=

Fig 3.4 Operations in Drive Mode

Rdy
U3 -02= 0V

DC Bus Overvolt




Modes

Note: 1. When changing the display with the Increment / Decrement keys, the next display after the one for the last parameter number will be the one for the
first parameter number and vice versa. For example, the next display after the one for U1-01 will be U1-40. This is indicated in the figures by the
letters A and B and the numbers 1 to 6.
2. The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON. The monitor item displayed at startup
can be set in 01-02 (Monitor Selection after Power Up).Operation cannot be started from the mode selection display.

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

The parameters can be changed from the setting displays. Use the Increment, Decrement, and Shift/RESET
keys to change the frequency. The parameter will be written and the monitor display will be returned to when
the DATA/ENTER key is pressed after changing the setting.

Refer to Chapter 5, User Parameters for details on the parameters displayed in quick programming mode.

HEExample Operations

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

Mode Selection Display Monitor Display Setting Display

MENU

DRIVE-
** Main Menu **
Operation
D f
y
SR QUK QUICK-
** Main Menu ** > Control Method | ¢ > Control Method
; : A1-02=2 =*2* A1-02= Ef2+
Quick Sefting |« Open Loop Vector [ Open Loop Vector

ESC
=]
N
MENU \ 4

-QUICK- u -QUICK-
L 4 . Reference Source | - »| Reference Source
-ADV- = 1o
** Main Menu ** b1'01_.1 < b1-01= 1
Termina Terminals

ESC

Programming A
\ 4
—QUICK- -QUICK-
N\ Run Source < q Run Source

U

, b1-02=1" 1+ b1-02= El1*
VERIFY- Terminals Terminals
** Main Menu ** Esc

Modified Consts

A

Y
—QUICK- -QUICK-
K Terminal AM Gain [ o|____Terminal AM Gain__
s H428% = mg(%/? H4-05 =[j050.0%
“ATUNE- "50.0%” < (0.80701200.0)
** Main Menu ** A ESC
- i Y
Auto-Tuning e AU
N\~ MOL Fault Select < > MOL Fault !_S_elect
L1-01=1 =*1* P L1-01= 1+
Std Fan Cooled Std Fan Cooled
=]
Y
“QUICK- “QUICK-
N StallP Decel Sel | . StallP Deggl Sel
L3-04=1 *1* L3-04= **
Enabled < Enabled

ESC

%}

Fig 3.5 Operations in Quick Programming Mode




€ Advanced Programming Mode

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

A parameter can be changed from the setting displays using the Increment, Decrement, and Shift/RESET
keys. The parameter will be saved and the display will return to monitor display when the DATA/ENTER key

is pressed after changing the setting.

Refer to Chapter 5, User Parameters for details on the parameters.

HEExample Operations

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

Mode Selection Display

(]

“ADV-
** Main Menu **

Q@

Monitor Display

Setting Display

o

Programming

o

=

y
-VERIFY-

** Main Menu **

Modified Consts

Y
-A.TUNE-

** Main Menu **

Auto-Tuning

\ 4

-DRIVE-

** Main Menu **

Operation

A 4

-QUICK-

** Main Menu **

Quick Setting

MENU

ESC

(]

AV “ADV- “ADV-
> Initialization RESET )| __Select Language »|  Select Language
IY]-00=1 P A1-[9 =0 *1* P A1-00=[9 *1*
Select Language [ English ~ English
A ESC ESC
5 (=] [>]
~ i ~ ~
SABV- : RE>S>ET -ADV‘-' o[ -ADV-
In|t|a||zat|on > Contro_I_Method g Control Met_f]od
-02 =2 P A1-[i =2 *2* |« A1-02=H *2*
Control Method A Open Loop Vector ESC Open Loop Vector
T ESC T
i = A
s ©,
| ® @_ I
| BMRE
y i 5 h 4 [ Eit
“ADV- et ADV- “ADV-
I?!I_D Control PID_Mode > PID Mod_g
[3-01=0 P b57 =0 *0* | b5-01= [¢ *0*
PID Mode ~ Disabled B Disabled
ESC A ESC
B L[>
“ADV- » “ADV- -, “ADV-
_____ PID Control RESET] | Fblos Det Time »| __Fblos Det Time
N R e
Fb los Det Time ©. P s ) (0057642000

-~
-~

)

g%
Ol

E,.

— [

2

(

C?g

)
- U

»
u

®

®

®

Fig 3.6 Operations in Advanced Programming Mode

-ADV‘-' -ADV-
Torque Limit ReseT| | Fwd Toraue Limit ] Fwd Torgue Limit
-------------- e 1 LT- - 200% "l L7-01= H00%
[%4-01=200% | (0 ~ 300) < (0 ~ 300)
Fwd Torque Limit [ 200°/ N 200%
ESC ESC
Pl
[R] =
ADV- ) ADV- ) ADV-
Torgue Limit RESET] |  Fwd Torque Limit | »|___TorgLmtRev Ran
L7-[ZF 200% d L7-[= 200% P L7-04= F100%
imit € 0~ 300 < 0 ~ 300
Fwd Torque Limit ( 200%) Esc ( 200%)
ESC T A
ESVEE



HSetting Parameters

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

Table 3.3 Setting Parameters in Advanced Programming Mode

Step
No.

Digital Operator Display

Description

-DRIVE- R
Frequency Ref

U1- [0§]=60.00Hz

dy

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

Power supply turned ON.

-DRIVE-
** Main Menu **

Operation

-QUICK-
** Main Menu **

Quick Setting

-ADV-
** Main Menu **

Programming

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

-ADV-
Initialization

[Xj-00=1

Select Language

Press the DATA/ENTER to access the monitor display.

-ADV-
Accel / Decel

I&El-00= 10.0sec
Accel Time 1

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

-ADV-
Accel Time 1

C1-01 = [§010.0sec
(0.0 ~ 6000.0)
"10.0 sec”

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

-ADV-
Accel Time 1

C1-01 = O[10.0sec
(0.0 ~ 6000.0)
"10.0 sec”

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

-ADV-
Accel Time 1

C1-01 = 00fJ0.0sec
(0.0 ~ 6000.0)
"10.0 sec"

Press the Increment key to change set value to 20.00 s.

10

-ADV-
Accel Time 1

C1-01= 00[J0.0sec
(0.0 ~ 6000.0)
"10.0 sec”

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

11

-ADV-

Entry Accepted

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

12

-ADV-
Accel Time 1

C1-[fll= 20.0sec
(0.0 ~ 6000.0)
"10.0 sec"

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

Modes
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@ Verify Mode

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

The parameter A1-02 is the only parameter from the A1-0O0 group, which will be displayed in the modified
contsant list if it has been changed before. The other parameters will not be diplayed, even if they are different
from the default setting.

In the verify mode, the same procedures can be used to change settings as they are used in the programming
mode. Use the Increment, Decrement, and Shift/RESET keys to change a setting. When the DATA/ENTER
key is pressed the parameter setting are written and the display returns to the Monitor display.

EExample Operations
In the example below the following settings have been changed from their default settings:
e b1-01 (Reference Selection)
* CI1-01 (Acceleration Time 1)
* E1-01 (Input Voltage Setting)
e E2-01 (Motor Rated Current).

Mode Selection Display Monitor Display Setting Display

MENU

-ADV-
** Main Menu **

Programming

?
-VERIFY- Y -VERIFY-

-VERIFY-
** Main Menu ** »| _Reference Source | »| Reference Source
Modified Consts | b0 o0 e b1-01= [ 0"
N " = o Te(minals
2 [x]
I 1=
VERTFY- VERFY-
v N | AccelTimed | |~ Accel Time 1
-A-TUNE- C1-01=200.0sec [~ ”| C1-01=[J200.0sec
** Main Menu ** (0.0 ~ 6000.0) < (0.0 ~6000.0)
"10.0sec" N "10.0sec”

Auto-Tuning

=]] =]

-VERIFY-
N___|...._InputVoltage __|_

v 15
-DRIVEA- " "200VAC"
** Main Menu ** ES

N ~

Operation

~VERIFY-
\ Motor Rated FLA

VERTFY-
Input

A
m
o
)
2

0

0
(155~255)
"200VAC"

A

Wl

“VERIFY-
Motor Rated FLA

E2-01= 2.00A |€ > E2-01= B.00A
(032-640) | (0"?3258}3“0)

1.90A
A ESC
T — é ‘
®

Quick Setting

MENU

Fig 3.7 Operations in Verify Mode
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€ Autotuning Mode

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

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

When the motor cannot be disconnected from the load, and Open Loop or Closed Loop Vector Control shall
be used perform stationary autotuning.

EExample of Operation

Enter the motor rated output power (in kW), rated voltage, rated current, rated frequency, rated speed and
number of poles specified on the nameplate of the motor and then press the RUN key. The motor is automati-
cally run and the measured motor data are set in the E2-C00 parameters.

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

A parameter can be changed from the setting displays using the Increment, Decrement, and Shift/RESET 3
keys. The parameter will be saved when the DATA/ENTER key is pressed.

The following example shows autotuning for Open Loop Vector Control.

Mode Selection Display Monitor Display Setting Display

MENU

VERIFY-
** Main Menu **

Modified Consts

MENU

A 4
~ATUNE- -l ~ATUNE- ~ATUNE-
** Main Menu ** 3} ----Tuning Mode Sel __ 3 |----Tuning Mode Sel _
- d T1- [eF =0 *0* > T1-01= [g*0*
Auto-Tuning < Standard Tuning Standard Tuning
«—— o o

m
73
e}

EsC LN A ~
[ H ~
MENU \ 4 H

-A.TUNE- -A.TUNE-
Y ; ..... Rated Frequency. _ o |..._Rated Frequency. __|
-DRIVE- T1-@d= 60.0Hz 71 T1-05 = [60.0Hz
** Main Menu ** (0.0~400.0) (0.0~400.0
o " "60.0Hz" "60.0Hz"
]
-~ H ~
Y !
-A.TUNE- -A.TUNE- -A. TUNE-
N Number of Poles_ | L] | 7 Number of Poles___
TI-M8= 4 »1T1206 =
v m(2~ 45) ) -t8) 48.0Hz/10.5A
—QUICK- g g START>>>>>> GOAL
** Main Menu ** A
~
ick Setti Y
Quick Setting ATUNE- “Rdy RUN -ALUNE Al i
\ |2 Adio-Tuning T e Prococin B
.0K=210.08 - ”|' 48.0Hz/10.5A
Press RUN kyey START ) GOAL Tune Successful
** Main Menu ** The display will ’ - y
Programming automatically ATONE - rted AJUNE o ccessiul

change depending
on the status of STOP key
autotuning.

Fig 3.8 Operation in Autotuning Mode

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.

Trial Operation Procedure..............cccoeevvvviviviiiiviinnn. 4-2
Trial Operation ...........oooeueeiiiiiiee e 4-3
Adjustment Suggestions ..............oo i 4-16
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Trial Operation Procedure

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

Installation

’ Set power supply voltage jumper.*1 ‘

Turn ON power.

Confirm status.

Basic settings

Select operating (Quick programming mode)

method.
A

NO Vector Control (A1-02=2 or 3)*5
V/f control?

YES V/f Control with PG (A1-02=1)

NO

V/f control
Set E1-03. Set E1-03, E2-04, and F1-01. *
V/f default: 200V/60Hz(400V/60Hz) V/f default: 200V/60Hz (400V/60Hz)

Settings according
to control mode

Motor cable over

50 m or heavy load possibly YES Motor operation during
causing motor to stall or autotuning possible?
overload? *3
YES
NO
Non-rotating autotuning *4 Rotating Non-rotating
for line-to-line resistance autotuning *6 autotuning *6

l l

Application settings
(Advanced programming mode)

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

No-load operation *2. If there is a reduction gear between the motor and PG,
set the reduction ratio in F1-12 and F1-13 in advanced
programming mode.

Loaded operation

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

Optimum adjustments and
parameter settings

*4. If the motor cable changes to 50 m or longer for the
actual installation, perform non-rotating autotuning for
the line-to-line resistance only on site.

’ Check/record parameters.

END *5. The default control mode is Open Loop Vector control
(A1-02=2).

*6. If the maximum output frequency and the base frequency
are different, set the maximum output frequency (E1-04)
after autotuning.

Fig 4.1 Trial Operation Flowchart

4=2
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Trial Operation

€ Application Confirmation

For applications with quadratic torque characteristic like pumps, fans or blowers set C6-01 (Heavy/Normal
Duty selection) to 1 or 2 (Normal Duty 1 or 2). Select the Normal Duty mode (1 or 2) regarding the required
overload capability.

For applications with constant torque characteristics like conveyors etc. always set C6-01 to 0 (Heavy Duty).
The default setting is of C6-01 is 0 (Heavy Duty).

For details on the Heavy/Normal Duty selection refer to Chapter 6 Application and Overload Selections.

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

The power supply voltage jumper must be set for 400 V Class Invertersof 75 kW or higher. Insert the jumper
into the voltage connector nearest to the actual power supply voltage.

The jumper is factory-set to 440 V. If the power supply voltage is not 440 V, use the following procedure to
change the setting.

1.

2
3. Remove the terminal cover.
4,
5

. Return the terminal cover to its original position.

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

. Confirm that the CHARGE indicator has gone out.

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

Connector

WD

TB1
Q | r/a1 )200922001)400/22400] CHAR
200 V class power supply ‘

400V class power supply % Jumper (factory-set position)

e —
Power supply input terminals

CHARGE indicator

Fig 4.2 Large-capacity Inverter Connections
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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.

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

€ Checking the Display Status

After normal power up without any problems the operator display shows the following:

Display for normal operation

e uency Ret’
U1- [k]=60.00Hz

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

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

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

tion.

Display for fault operation

-DRIVE-

uv
DC Bus Undervolt

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 set the follow-
ing parameters.
Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating procedures and to Chapter 5
User Parameters and Chapter 6 Parameter Settings by Function for details on the parameters.

Table 4.1 Basic Parameter Settings

® : Must be set. O : Set as required.

Parame- Settin Facto
Class | ter Num- Name Description 9 . Y Page
Range Setting
ber
Sets the control method for the Inverter.
0: V/f control
o | AL2 Se(l’:;g’olnmeth(’d 11 V/f control with PG 0t03 0 5.7
2: Open Loop Vector control
3: Closed Loop Vector Control
Sets the frequency reference input
method.
0: Digital Operator 5-9
° b1-01 Reference selec- | 1: Control circuit terminal (analog 0104 1 6-7
tion input) 6-64
2: MEMOBUS communications 6-82 4
3: Option Card
4: Pulse train input _
Sets the run command input method.
.. 5-9
Overation 0: Digital Operator 6.12
° b1-02 mz thod selection 1: Control circuit terminal (digital input) 0to3 1 6-64
2: MEMOBUS communications 6-82
3: Option Card i
Selects stopping method when stop com-
mand is sent.
o b1-03 Stopp}ng method | 0: Deceleration to stop 0103 0 5-9
selection 1: Coast to stop 6-14
2: DC braking stop
3: Coast to stop with timer
Acceleration time Sets the acceleration time in seconds for 5.18
o C1-01 the output frequency to climb from 0% to | 0.0 to 6000.0 10.0s
1 6-19
100%.
Deceleration fime Sets the deceleration time in seconds for 5.18
° C1-02 | the output frequency to fall from 100% to | 0.0 to 6000.0 10.0 s 6.19
0%. i
Set to Heavy Duty or Normal Duty
regarding to the applications require-
Heavy /Normal | ments. 5-23
) -
c6-01 Duty selection 0: Heavy Duty Oor2 0 6-2
1: Normal Duty 1
2: Normal Duty 2
Carrier fre- Sets the carrier frequency. The factory Depends
o C6-02 sency selection setting and setting range depends on the OtoF on setting | 5-23
dquency setting of C6-01. of C6-01.




Table 4.1 Basic Parameter Settings (Continued)

® : Must be set. O : Set as required.

LIRSS Setting Factory
Class | ter Num- Name Description . Page
Range Setting
ber
d1-01 to
41-01 to Frequency refer- . d1-16:
ences | to 16 and | Sets the required speed references for 0to 150.00 Hz 5-24
O] dl-16and |. . . .. 0.00 Hz
jog frequency ref- | multi-step speed operation or jogging. * 6-10
d1-17 erence d1-17:
6.00 Hz
200V
155t0255V | (200 V
° E1-01 Input voltage set- | Sets the Inverter's nominal input voltage | (200 V class) class) 5-29
ting in volts. 310to 510 V 400V 6-109
(400 V class) 400V
class)
Setting for
general-
10% to 200% urpose 5-30
° E2-01 Motor rated cur- Sets the motor rated current. of Inverter's rli)lortlzr of | 6-48
rent
rated current same 6-107
capacity
as Inverter
H4-02 Can be used to adjust the analog output H4-02:
FM and AM ter- . . 0.0 to 100%
o and . .| when an instrument is connected to the N . 5-44
H4-05 minal output gain FM or AM terminal. 1000.0% H4-05:
50%
Used to enable or disable the motor over-
load protection function.
0: Disabled
. 1: Protection for general purpose motor
e | Lio xg&gfg"temon (fan cooled) 0to3 1 Z’;
2: Protection for frequency converter
motor (externally cooled)
3: Protection for special vector control
motor
If using the dynamic brake option (brak-
Stall prevention | ing resistor, Braking Resistor Units and 5.50
O] L3-04 |selection during | Braking Units), be sure to set parameter 0to3 1 6.24
deceleration L3-04 to 0 (disabled) or 3 (enabled with
braking resistor).

* The setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will be

0.0 to 400.0 Hz.




Trial Operation

€ Settings for the Control Methods

The usable Autotuning methods depend on the control method setting of the the Inverter.

EOverview of Settings

Make the required settings in quick programming mode and autotuning mode according to Fig 4.1.

ESetting the Control Method
Select the appropriate control mode as required by the application. Table 4.2 shows the main properties of
each control mode.
Table 4.2 Control Mode Properties

Parameter Set-

Control Mode ting Basic Control Main Applications
Variable speed control, particularly
V/f control Al-02=0 . Fixed voltage/frequency ratio control control of multiple Amotor.s Wlth. one
(factory setting) Inverter and replacing existing invert-

€rs

Applications requiring high-precision

Fixed voltage/frequency ratio control speed control using a PG on the

V/f control with PG | A1-02 =1

with speed compensation using a PG machine side 4
Open Loop Vector _ . Variable speed control, applications
control 1 Al-02=2 Current vector control without a PG requiring speed and torque accuracy. I
Very high-performance control with a
Closed Loop Vector AL-02=3 Closed Loop Vector control BG (simple servo drives, high-preci-
control sion speed control, torque control, and

torque limiting)

Note With Open Loop or Closed Loop 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 Inverters capacity.

V/f Control without PG (A1-02 = 0)

* Set either one a fixed V/f pattern (E1-03=0 to E) or specify a user-set V/f pattern (E1-03=F) as required for
the motor and load characteristics using E1-04 to E1-13 in advanced programming mode.

Simple operation of a general-purpose E1-03 =1 or F (default)
motor at 60 Hz: If E1-03 = F, the default setting in the user setting
from E1-04 to E1-13 are for 60 Hz

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

* Perform non-rotating autotuning for the line-to-line resistance if the motor cable is 50 m or longer for the
actual installation or if a heavy load causes motor stalling. Refer to the following section on Auftotuning for
details on non-rotating autotuning.

VIf Control with PG (A1-02=1)
Additionally to the V/f control without PG settings the following settings have to be made:
* Set the number of motor poles in E2-04 (Number of Motor Poles)

» Set the number of pulses per rotation 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.




Open Loop Vector Control (A1-02 = 2)

Always perform autotuning. If the motor can be operated, perform rotating autotuning. If the motor cannot be
operated, perform non-rotating autotuning. Refer to the following section on Autotuning for details on auto-
tuning.

Closed Loop Vector Control (A1-02=3)

Always perform autotuning. If the motor can be operated, perform rotating autotuning. If the motor cannot be
operated, perform non-rotating autotuning. Refer to the following section on Autotuning for details on auto-
tuning.

€ Autotuning

Autotuning sets motor parameters automatically when using Open Loop or Closed Loop Vector control, when
the cable length is long or the installation has changed.

B Setting the Autotuning Mode

One of the following three autotuning modes can be set.
* Rotating autotuning
* Non-rotating autotuning

» Non-rotating autotuning for line-to-line resistance only

Rotating Autotuning (T1-01 = 0)

Rotating autotuning is used for Open Loop and Closed Loop Vector control only. Set T1-01 to 0, input the
data from the motor nameplate, and then press the RUN key on the Digital Operator. The Inverter will oprate
the motor for approximately 1 minute and set the required motor parameters automatically.

Non-rotating Autotuning (T1-01 =1)

Non-rotating autotuning is used for Open Loop and Closed Loop Vector control only. Set T1-01 to 1, input the
data from the motor nameplate, and then press the RUN key on the Digital Operator. The inverter will supply
power to the non-rotating motor for approximately 1 minute and some of the motor parameters will be set
automatically. The remaining motor parameters will be set automatically during the first time operation.

Non-rotating Autotuning for Line-to-Line Resistance (T1-01 = 2)

Non-rotating autotuning for line-to-line resistance can be used in any control mode. This is the only possible
autotuning for V/f control and V/f control with PG.

It can be used to improve the performance when the motor cable is long, the cable length has changed or when
the motor and inverter have different capacities.

To perform autotuning in V/f control or V/f control with PG, set T1-02 (Motor rated power) and T1-04 (Motor
rated current) and then press the RUN key on the Digital Operator. The Inverter will supply power to the non-
rotating motor for approximately 20 seconds and the Motor line-to-line resistance and cable resistance will be
automatically measured.
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B Precautions Before Using Autotuning

Read the following precautions before using autotuning.

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

When speed precision 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
200 V-class Inverters and ~40 V less for 400 V-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
sufficient performance will not be possible.

Use non-rotating autotuning whenever the load cannot be disconnected from the motor.

Use rotating autotuning whenever performing autotuning when high precision is required or for a motor
that is not connected to a load.

If rotating autotuning is performed for a motor connected to a load, the motor data will not be found accu-
rately and the might be poor. Never perform rotating autotuning for a motor connected to a load.

If the wiring between the Inverter and motor changes by 50 m or more perform non-rotating autotuning for
line-to-line resistance.

If the motor cable is long (50 m or longer), perform non-rotating autotuning for line-to-line resistance.

If a mechanical brake is used, make sure that it is nof opened for non-rotating autotuning. Make sure that it
is opened for rotating autotuning.

Power will be supplied to the motor when non-rotating autotuning is performed even though the motor will
not turn. Do not touch the motor until autotuning has been completed.

The status of the multi-function inputs and multi-function outputs during autotuning will be as shown in
the following table.

Tuning Mode Multi-function Inputs Multi-function Outputs
. . Same as during normal
Rotating autotuning Do not work .
operation
. . Maintain same status as
Non-rotating autotuning Do not work .
when autotuning is started.
Non-rotating autotuning for Maintain same status as
. . . Do not work .
line-to-line resistance when autotuning is started.

To cancel autotuning, press the STOP key on the Digital Operator.




HPrecautions for Rotating and Non-rotating Autotuning

» If the motor rated voltage is higher than the power supply voltage, lower the base voltage value like shown
in Fig 4.3 to prevent saturation of the Inverter’s output voltage. Use the following procedure 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):

T1-03

T1-05 = Base fi fi t late X ————
ase frequency from motor nameplate X =7 voltage

3. Perform autotuning.

After the completing autotuning, set E1-04 (Max. output frequency) to the base frequency from the

motor’s nameplate.

Output voltage
A

Rated voltage
from motor
name plate

T1-03

P Output frequency
Base frequency from X T1-03 Base frequency

motor name plate from motor name

Rated voltage from motor plate

name plate

Fig 4.3 Motor Base Frequency and Inverter Input Voltage Setting

* When speed precision is required at high speeds (i.e., 90% of the rated speed or higher), set T1-03 (Motor
rated voltage) to the input power supply voltage x 0.9. In this case at high speeds the output current will
increase as the input power supply voltage is reduced. Be sure to provide sufficient margin in the Inverter

current.

HPrecautions after Rotating and Non-rotating Autotuning
If the maximum output frequency and base frequency are different, set the maximum output frequency
(E1-04) after autotuning.



BParameter Settings for Autotuning

The following parameters must be set before autotuning.

Table 4.3 Parameter Settings before Autotuning

Trial Operation

Data Displays during
Param Name Autotuning
eter . Setting Factory Open
Num- . DER Range Setting vl Loop S
b Display V/f with Vec-
er Vec-
PG tor
tor
Mlotor. 12| Set the location where the auto-
selection
T1.00"! tuned motor data are to be stored. Lor2 | Yes Yes Yes Yes
Select 1: E1 to E2 (motor 1)
Motor 2: E3 to E4 (motor 2)
Autotuning . 2 (V/fand
mode selec- Set the autotuning mode. V/f with
tion 0: Rotating autotuning PG) Yes Yes
T1-01 1: Non-rotating autotuning 0to2 0 (Open (only | (only | Yes Yes
Tuning 2: Non-rotating autotuning for Loop Vec- 2) 2)
Mode Sel line-to-line resistance only ¢ )*2
or
Motor rated 10% to S
200% of | e
power Set the output power of the motor Inverter
T1-02 in Kilowatts Inverter rated out- Yes Yes Yes Yes
Mitr Rated ' rated output
Power 3 put
Motor rated 0t0255.0V | 200.0V
voltage 200V 200V
Set the rated voltage of the
T1-03 4 £ class) class) - - Yes Yes
Rated motor. 0to510.0V | 4000V
Voltage 400V 400V
class) class)
Motor rated Same as
current 10% to general-
200% of purpose
T1-04 SefAthe rated current of the motor Inverter | motorwith | Yes Yes Yes Yes
Rated 1 Amps. rated cur- same
Current rent™> capacity as
Inverter
Motor rated
frequency | Set the base frequency of the 0to
T1-05 4 x5 | 60.0 Hz - - Yes Yes
Rated motor. 150.0 Hz
Frequency
Number of
motor poles
T1-06 Set the number of motor poles. 2 to 48 poles | 4 poles - - Yes
Number of
poles
Motor rated
speed Set the base speed of the motor in 1750
T1-07 . 0 to 24000 . - - Yes Yes
Rated r/min. r/min
Speed




Table 4.3 Parameter Settings before Autotuning

Data Displays durin
Name plays 9
Param Autotuning
eter . Settin Facto Open
Display 9 ory \ii P Flox-
Num- . Range Setting . Loop
Display VIt with Vec-
ber Vec-
PG tor
tor

Number of

PG puls?s Sets the number of pulses for the

Perrevolu- | pG (pulse generator or encoder
T1-08 | tion (pulse generator or ) | 01060000 | 1024 - | Yes | - | Yes

per motor revolution without a

PG Pulses/ | multiplication factor

Rev
1. Displayed only, when a motor switch command is set for a multi-function digital input (one of H1-01 to H1-05 set to 16).
2. Only setting 2 (non-rotating autotuning for line-to-line resistance only) is possible for V/f control or V/f control with PG.
3. Stable vector control will be possible when the setting is between 50% and 100%.
4

. For an inverter motor or vector control motor, the voltage and frequency may be lower than for a general-purpose motor. Always confirm setting on the

nameplate or in test reports. Also, if you know the no-load values, set the no-load voltage in T1-03 and the no-load frequency in T1-05 to obtain better

accuracy.

0.0 to 400.0 Hz.

. The setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will be
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€ Application Settings

Parameters can be set as required in advanced programming mode (i.e. “ADV” is displayed on the LCD
screen). All the parameters which can be set in quick programming mode are also displayed and can be set in
the advanced programming mode.

ESetting Examples
The following points 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 bl-04 to 1 to disable reverse operation.
* To increase the speed of a 60 Hz motor by 10%, set E1-04 to 66.0 Hz.

» Tousea0to 10 V analog signal for a 60 Hz motor for variable-speed operation between 0 and 54 Hz (0%
to 90% speed deduction), set H3-02 to 90.0%.

* To limit the speed range between 20% and 80% set d2-01 to 80.0% and set d2-02 to 20.0%.

€ No-load Operation

This section describes trial operation in which the motor is in no-load state, that means the machine is not con- 4
nected to the motor. To avoid failures caused by the the wiring of the control circuit it is recommended to use [
the LOCAL mode. 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. For applica-
tions, at which the machine can be driven in one direction only, check the motor rotation direction.

Operation with 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 control circuit prevents operation from the Dig-
ital Operator, confirm 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 terminal). The safety precautions
must always be taken before starting the inverter and the motor connected.

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

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

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

B Operation 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 that the STOP key on the Digital Operator is accessible easily.

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

B Checking Operating Status

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

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

» Refer to Table 4.4 if hunting, vibration, or other problems originated by the control system occur.

€ Check and Recording Parameters

Use the verify mode (“VERIFY” is displayed on the LCD screen) to check parameters that have been changed
for trial operation and record them in a parameter table.

Any parameters that have been changed by autotuning will also be displayed in the verify mode.

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

» Saving user initial parameter values

* Setting access levels for parameters

* Setting a password

B Saving User Initial Parameter Values (02-03)

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

BParameter Access Levels (A1-01)

A1-01 can be set to 0 (monitoring-only) to prevent parameters from being changed. A1-01 can also be set to 1
(User-specified Parameters) to display only parameters required by the machine or application in a program-
ming mode. These parameters can be determined by setting the A2-XX parameters.
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EPassword (A1-04 and A1-05)

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




Adjustment Suggestions

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

Table 4.4 Adjusted Parameters

Control Name (Parameter Factor Xaeelil
Influence . 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 0.50102.00 1, 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.
selection * Controlling hunting |on capac- |0 to default |+ Reduce the setting if hunt-
(C6-02) and vibration at low | ity ing or vibration occurs at
speeds low to middle-range
speeds.
V/E control Torque compensation | Increasing torque Depends . E)idﬁzeo;hse Zzglfegs lf)nse is
(A1-02=0 rd pen: and speed response p 200 to 1000 d P P
r 1) primary delay time + Controlling hunting oncapac- | low.
© constant (C4-02) o ity * Increase the setting if hunt-
and vibration . .
ing or vibration occurs.
. * Increase the setting if
* Improving torque at .. .
torque is insufficient at
Torque compensation low speeds (10 Hz low speeds
r p or lower) 1.00 0.50 to 1.50 peeds.
gain (C4-01) : . » Reduce the setting if hunt-
* Controlling hunting . N
o ing or vibration occurs for
and vibration .
light loads.
Nlllledlfcl . Szg); tefre- * Improving torque at | Depends » Increase the setting if
quency & p £torq p Default to torque is insufficient at
(E1-08) low speeds on capac- | .,
.. . ) efault + 3 low speeds.
Minimum output fre- |+ Controlling shock at | ity and * .
to5V * Reduce the setting if the
quency voltage startup voltage shock at startup is laree
(E1-10) D 15 farge.
* Increasing torque .
* R th tt f
Speed feedback detec- and speed response toigszeor S;ZZ dlrneilionse s
th'Il control (AFR) . Contrplhng hl}ntlng 1.00 050 t0 2.00 low.
gam and vibration in mid- * Increase the setting if hunt-
(N2-01) dle-range speeds (10 ing or vibration ofcurs
to 40 Hz) & '
. * Reduce the setting if
. * Increasing torque .
Torque compensation and speed response torque or speed response is
Open Loop primary delay time . Contfollin hﬁntin 20 ms 20to 100 ms | low.
Vector con- | ¢ nstant (C4-02) oing & ¢ Increase the setting if hunt-
trol and vibration . .
ing or vibration occurs.
(A1-02=2) - —
. . . | * Increasing speed * Reduce the setting if speed
Slip compensation pri- .
. response 100 to response is low.
mary delay time . 200 ms .
* Improving speed sta- 500 ms * Increase the setting if the
(C3-02) o .
bility speed is not stable.
* Increase the setting if
Slip compensation * Improving speed 10 051015 speed response is low.
gain (C3-01) accuracy ’ ’ ’ * Reduce the setting if the
speed is too high.




Table 4.4 Adjusted Parameters (Continued)

Adjustment Suggestions

Control Name (Parameter Facto Xaeeli
Influence ory mended Adjustment Method
Method Number) Setting ]
Setting
* Reducing motor * Increase the setting if
magnetic noise Depends motor magnetic noise is
Carrier frequency  Controlling hunting on I;a ac 0to high.
selection (C6-02) and vibration at low it PAC | default * Reduce the setting if hunt-
Open Loop speeds (10 Hz or Y ing or vibration occurs at
Vector con- less) low speeds.
trol (A1-02 | Middle output fre- .
=2) quency voltage * Improving torque at | Depends * Increase the setting if
Default to torque or speed response is
(E1-08) low speeds on capac- | pyop et 3 low
Minimum output fre- |+ Controlling shock at | ity and * ) L
to5V * Reduce the setting if shock
quency voltage startup voltage at startup is large
(E1-10) p 18 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 low.
ASR proportional gain |« Controlling hunting 50.00 .
N * Reduce the setting if hunt-
2 (C5-03) and vibration . o
ing or vibration occurs.
ASR integral time 1 * Reduce the setting if
. » Torque and speed .
(high-speed) (C5-02) torque or speed response is
response 0.300 to
and * Controlling huntin, 0.500's 1.000 low.
ASR integral time 2 ar;)d Vi(l))ratigo nu J ’ s * Increase the setting if hunt-
(low-speed) (C5-04) ing or vibration occurs.
Sets the output frequency at
Switching the ASR which to change the ASR
Closed roportional gain and 0.0 to max roportional gain and inte-
Loop Vec- | ASR switching fre- proportiona’ ) - | bropo &
integral time accord- | 0.0 Hz output fre- | gral time when the same val-
tor control | quency (C5-07) . .
— ing to the output fre- quency ues cannot be used for high-
(A1-02=3)
quency speed and low-speed opera-
tion.
ASR primary delay  Controlling hunting 0.004 to Incregse tl}e.SE.:ttll?g if
. o 0.004 s machine rigidity is low and
time (C5-06) and vibration 0.020 . .
the system vibrates easily.
* Increase the setting if
* Reducing motor motor magnetic noise is
. magnetic noise Depends too high.
Carrle.r frequency * Controlling hunting | on the 2.0 kHz to * Reduce the setting if hunt-
selection (C6-02) o . default . o
and vibration at low | capacity. ing or vibration occurs at

speeds (3 Hz or less)

very low to middle-range
speeds.

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

* Do not change the Torque Compensation Gain (C4-01) from its default setting of 1.00 when using Open
Loop Vector control.

* If speeds are inaccurate during regeneration in Open Loop Vector control, enable Slip Compensation dur-
ing regeneration (C3-04 = 1).

* Use slip compensation to improve speed control during V/f control (A1-02 = 0).
Set the Motor Rated Current (E2-01), Motor Rated Slip (E2-02), and Motor No-load Current (E2-03), and
then adjust the Slip Compensation Gain (C3-01) to between 0.5 and 1.5. The default setting for V/f control
is C3-01 = 0.0 (slip compensation disabled).

» To improve speed response and stability in V/f control with a PG (A1-02 = 1), set the ASR parameters
(C5-01 to C5-05) to between 0.5 and 1.5 times the default value. (Normally it is not necessary to adjust this

setting.)



The following parameters will also affect the control system indirectly.

Table 4.5 Parameters Which Affect Control and Applications Indirectly

Name (Parameter Number)

Application

Heavy/Normal Duty selection (C6-01)

Sets the maximum torque and overload capability.

DWELL function (b6-01 to b6-04)

Used for heavy loads or large machine backlashes.

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

By adjusting the acceleration and deceleration times the torque is influ-
enced indirectly.

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

Used to prevent shock at the acceleration/deceleration start and end.

Jump frequencies (d3-01 to d3-04)

Used to avoid continuous operation at possible machine resonance fre-
quencies.

Analog input filter time constant (H3-12)

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

Stall prevention (L3-01 to L3-06)

Used to prevent OV (overvoltage errors) and motor stalling for heavy
loads or rapid acceleration/deceleration. Stall prevention is enabled by
default and the setting normally has not to be changed. When using a
braking resistor disable the stall prevention during deceleration by setting
L3-04 to 0 or set it to 3 (enabled with braking resistor).

Torque limits (L7-01 to L7-04)

Sets the maximum torque during Open Loop and Closed Loop Vector
control. If a setting is reduced too much, stalling can occur under heavy
loads.

Feed forward control (N5-01 to N5-03)

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




User Parameters

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

User Parameter Descriptions...........ccoiiciiiiinieneenee. 5-2

Digital Operation Display Functions and Levels .......... 5-3

User Parameter TableS ......oooeveviiiiie e 5-7




——————————————————————————
i

User Parameter Descriptions

This section describes the contents of the user parameter tables.

@ Description of User Parameter Tables

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

an example.

Name (;hdaunrg Control Methods MEMO-

Param- ; -

- - Setting | Factory | . Vit | Open |Closed| BUS
t ; p )
Nomber|  DisPlay DL gL Range | Setting O'r;gra_ VI | with | Loop | Loop | Regis- Page
P PG | Vector | Vecttor ter
tion
Sets the frequency reference
input method.
0: Digital Operator
1: Control circuit terminal
b1-01 Reference (analog input) 0to4 | N Q Q Q Q 180H
) selection 2: MEMOBUS communica- 0 ° )
tions
3: Option Card
4: Pulse train input

* Parameter Number: The number of the user parameter.

* Name: The name of the user parameter.

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

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

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

Refer to page page 5-68, Factory Settings that Change with the Con-
trol Method (A1-02) for factory settings that are changed by setting
the control method.

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

Yes: Changes are possible during operation.
No: Changes are not possible during operation.
* Control Methods: Indicates the control methods in which the user parameter can be

monitored or set.

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

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

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

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



Digital Operation Display Functions and Levels .

Digital Operation Display Functions and Levels

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

MENU

Drive Mode

Inverter can be operated and
its status can be displayed.

Quick Programming Mode

Minimum parameters required
for operation can be monitored
or set.

Advanced Programming Mode

All parameters can be moni-
tored or set.

Verify Mode

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

Autotuning Mode

Automatically sets motor
parameters for open-loop vec-
tor control or measures the
line-to-line resistance for V/f
control.

No. Function Page
U1 Status Monitor Parameters 5-61
u2 Fault Trace 5-65
u3 Fault History 5-67
A1 Initialize Mode 5-7
A2 User-specified Setting Mode 5-8
b1 Operation Mode Selections 5-9
b2 DC Injection Braking 5-10
b3 Speed Search 5-11
b4 Timer Function 5-12
b5 PID Control 5-13
b6 Dwell Functions 5-15
b7 Droop Control 5-16
b8 Energy Saving 5-16
b9 Zero Servo Control 5-17
C1 Acceleration/Deceleration 5-18
Cc2 S-curve Acceleration/Deceleration 5-19
C3 Motor Slip Compensation 5-20
C4 Torque Compensation 5-21
C5 Speed Control (ASR) 5-22
C6 Carrier Frequency 5-23
d1 Preset Reference 5-24
d2 Reference Limits 5-25
d3 Jump Frequencies 5-26
d4 Reference Frequency Hold 5-26
d5 Torque Control 5-27
dé Field Weakening 5-28
E1 VI/f Pattern 5-29
E2 Motor Setup 5-30
E3 Motor 2 V/f Pattern 5-32
E4 Motor 2 Setup 5-33
F1 PG Option Setup 5-34
F2 Analog Reference Card 5-36
F3 Digital Reference Card 5-36
F6 Serial Communications Settings 5-37
HA1 Multi-function Digital Inputs 5-38
H2 Multi-function Digital Outputs 5-40
H3 Multi-function Analog Inputs 5-42
H4 Multi-function Analog Outputs 5-44
H5 MEMOBUS Communications 5-45
H6 Pulse Train Input/Output 5-46
L1 Motor Overload 5-47
L2 Power Loss Ridethrough 5-48
L3 Stall Prevention 5-49
L4 Reference Detection 5-51
L5 Fault Restart 5-51
L6 Torque Detection 5-52
L7 Torque Limits 5-53
L8 Hardware Protection 5-54
N1 Hunting Prevention Function 5-55
N2 Automatic Frequency Regulator 5-56
N3 High-slip Braking 5-56
o1l Monitor Selection 5-57
02 Digital Operator Functions 5-58
03 Copy Function 5-59
—‘ T ‘ Motor Autotuning 5-60




5-4

€ User Parameters Setable in Quick Programming Mode

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

MEMO-
Param-| Name et Change Control Methods
L etting | Factory | during V/i | Open IClosed| BUS
eter Description ; . P i
Numb - Range | Setting | Opera- | 5 with | Loop | Loop | Regis-
umber)  Display tion
PG | Vector | Vector | ter
Control Sets the control method for the Inverter.
metho'd 0: V/f control
A1-02 |selection 1: V/f control with PG 0to3 2 No Q Q Q Q 102H
Control 2: Open-Loop Vector control
Method 3: Closed Loop Vector control
Reference Sets the frequency reference input
source selec- method.
tion 0: Digital Operator
b1-01 1: iCril(;rlllttr)ol circuit terminal (analog 0to4 | No Q Q Q Q 180H
Reference 2: MEMOBUS communications
Source 3: Option Card
4: Pulse train input
RUN source | Sets the run command input method
selection 0: Digital Operator
b1-02 1: Chontro.l Clr.Cult terminal (digital mul- 0103 | No Q Q Q Q 181H
tifunction inputs)
Run Source | ». MEMOBUS communications
3: Option Card
Stopping Select stopping method when stop com-
method mand is input.
selection 0: Deceleration to stop
1: Coast to stop
b1-03 2: DC braking stop (Stops faster tl}an 0t03 0 No Q Q Q Q 1800
. coast to stop, without regenerative
Stopping operation.)
Method 3: Coast to stop with timer (Run
commands are disregarded during
deceleration time.)
Acceleration
time 1 Sets the acceleration time to accelerate
C1-01 ocel from 0 Hz to the maximum output fre- 200H
cce
quency.
Time 1 0.0to
6000.0 | 10.0s Yes Q Q Q Q
Deceleration *]
time 1 Sets the deceleration time to decelerate
C1-02 from the maximum output frequency to 0 201H
Decel Hz.
Time 1
Heavy/Nor-
mal Duty 0: Heavy Duty
C6-01 |selection 1: Normal Duty 1 Oor2 0 No Q Q Q Q 223H
Heavy/Nor- | 2: Normal Duty 2
mal Duty
Carrier fre-
quency selec- | Selects the carrier frequency.
C6-02 |tion Select F to enable detailed settings using | 0to F 1 No Q Q Q Q 224H
Carrier Freq |parameters C6-03 to C6-05.
Sel




Digital Operation Display Functions and Levels

MEMO-
Param-| Name ‘ Change Control Methods
o Setting | Factory | during V/i | Open IClosed| BUS
eter Description ) / p .
Numb - Range | Setting | Opera- | v with | Loop | Loop | Regis-
umber|  Display tion
PG | Vector | Vector | ter
Frequency
d1-01 |reference I |Sets the master frequency reference. 0.00Hz| Yes Q Q Q Q 280H

Reference 1

Frequency  |Sets the frequency reference when multi-
d1-02 |reference 2 step speed command 1 is ON for a multi- 0.00Hz | Yes Q Q Q Q 281H

Reference 2 | function input.

Frequency Sets the frequency reference when multi-
d1-03 |reference 3 |step speed command 2 is ON for amulti-| Oto |0.00Hz| Yes Q Q Q Q | 282H
Reference 3 |function input. 150.00
*2

Frequency Sets the frequency reference when multi-
d1-04 |reference 4 step speed command 1 and 2 are ON for 0.00Hz| Yes Q Q Q Q 283H
Reference 4 |a multi-function input.

Jog
frequency
d1-17 |reference

Sets the frequency reference when multi-
function inputs ,,Jog Frequency Com-

mand®, ,,FJOG command®, or ,,RIOG 6.00 Hz Yes Q Q Q Q 292H

Jog command* is ON.
Reference
Input volt- . . .
age setting Sets the inverter input voltage. This set 155 to 230V
E1-01 value will be the basis for the protection 255 3 No Q Q Q Q 300H
Input functions. *3
Voltage
V/f pattern 0 to E: Select from 15 preset patterns.
selection F: Custom user-set pattern (Appli-
E1-03 V/f cable for the setting of E1-04 to OtoF F No Q Q No Q 302H
Selection E1-10).
Max. output 5
frequency 40.0 to
El1-04 |(FMAX) 150.0 | 60.0Hz| No Q Q Q Q | 303H I
Max *2
Freqgency VIAX
Max. voltage ((51;2;32 0.0 to 200.0 V
E1-05 |(VMAX) ( (E1-13)> 255.0 s No Q Q Q Q | 304H
Max Voltage *3
Base fre- (EIV_G 08)
FA 0.0 to
quency (FA) 60.0 Hz
E1-06 VHIN 150.0 . No Q Q Q Q 305H
Base Fre- (E1-10) : ; i *) 4
quency FHIN B FA FHAX
Min. output (E1-09) (E1-07)  (E1-06) (E1-04)
frequency 0.0 to
(FMIN) 0.5 Hz
E1-09 150.0 x4 No Q Q Q Q 308H
Min Fre- *2
quency
Base voltage N | he base 0.0 to
E1-13 |(VBASE) Sets the output voltage at the base fre- 2550 0.0V No A A Q Q 30CH
quency (E1-06). * *5
Base Voltage 3
Motor rated | Sets the motor rated current in Amps. 032 to
current ; :
E2-01 This set Value.becomes the ba.se .Valu.e for 6.40 1.90 A No Q Q Q Q J0EH
Mitr Rated motor protection and torque limit. It is an x5 *6
Power input data for autotuning.
Number of
motor poles i
F2-04 Sets the number of motor poles. It is an 2 t0 48 4 No No Q No Q 310

Number of |input data for autotuning.
Poles




0, the setting range is 0.00 to 600.00 (s).

* 2. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range
will be 0.0 to 400.0 Hz.

*
N N bW

. 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. (Open Loop Vector control factory settings are given.)
. After autotuning, E1-13 will contain the same value as E1-05.
. The factory setting depends on the Inverter capacity. (The value for a 200 V Class Inverter for 0.4 kW is given.)
. The setting range is from 10% to 200% of the Inverter rated output current. (The value for a 200 V Class Inverter for 0.4 kW is given.)

param-| Name et . %hapge Control Methods M:G/ISO—
i Description Range | Settng | Opors i | Dhen 161954 Regi-
Number | Display g 9 tﬁ.on VIt Vl\:l‘lgl \I/.oop Loop g
ector | Vector | ter
PG constant Sets th ber of PG pul | 0
) e ittt I TR I B I R IR B
Rev
Gain (termi- |Sets the multi-function analog output 1
nal FM) (terminal FM) gain.
Sets the percentage of the monitor item 0 to
Ha- 0 vinal M |that is equal to 10V/20mA output at ter- | 1000% | 1007 | Yes | Q | Q | Q | Q |4IEH
Gain minal FM. Note that the maximum out-
put voltage/current is 10V/20mA.
Gain (termi- |Sets the multi-function analog output 2
nal AM) (terminal AM) gain.
Sets the percentage of the monitor item 0 to
H4-05 Terminal AM | that is equal to 10V/20mA output at ter- | 1000% 0% Yes Q Q Q Q 421H
Gain minal AM. Note that the maximum out-
put voltage/current is 10V/20mA.
Motor pro-  |Set to enable or disable the motor over-
tection selec- |load protection function using the elec-
tion tronic thermal relay.
0: Disabled
1: Protection for general purpose motor
(fan cooled)
2: Protection for frequency converter
motor (external cooled)
L1-01 3: Protection for special vector control 0103 | No Q Q Q Q 4S0H
motor
MOL Select | When the inverter power supply is turned
off, the thermal value is reset, so even if
this parameter is set to 1, protection may
not be effective.
When several motors are connected to
one Inverter, set to 0 and ensure that each
motor is equipped with a protection
device.
Stall preven- | 0: Disabled (Deceleration as set. If
tion selec- deceleration time is too short, a main
tion during circuit overvoltage may result.)
deceleration | 1: Enabled (Deceleration is stopped
when the DC bus voltage exceeds the
stall prevention level. Deceleration
restarts when voltage falls below the
stall level again.)
2: Intelligent deceleration mode
L3-04 (Deceleration rate is automatically Oto3 ! No Q Q Q Q 492H
StallP Decel adjusted so that in Inverter can
Sel decelerate in the shortest possible
time. The set deceleration time is
disregarded.)
3: Enabled (with Braking Resistor Unit)
When a braking option (Braking Resis-
tor, Braking Resistor Unit, Braking Unit)
is used, always set to 0 or 3.
* 1. The setting ranges for acceleration/deceleration times depends on the setting of C1-10 (Acceleration/deceleration Time Setting Unit). If C1-10 is set to




User Parameter Tables

User Parameter Tables

@ A: Setup Settings

W Initialize Mode: A1

param-| Name Change Control Methods MEMO-

ik Setting | Factory | during V/f | Open |Closed
Netet: - Description Range | Setting | Opera- | v/f | with Lgop Loop BQS Page
umber|  Display tion PG Register

Vector | Vector

Language Used to select the language
selection for |displayed on the Digital Oper-
Digital Oper- |ator (JVOP-160 only).
ator display | 0: English
1: Japanese
2: German
3: French
Select 4: Italian
5
6

A1-00 0to6 0 Yes A A A A 100H -

: Spanish

: Portuguese
This parameter is not changed
by the initialize operation.

Language

Used to set the parameter
Parameter access level (set/read.)

access level 0: Monitoring only
(Monitoring drive mode
and setting A1-01 and A1-

04.)
1: Used to select user parame- 5
ters (Only parameters set in 0102 5 Yes A A A A 1014 | 6.135

A2-01 to A2-32 can be read _

and set.)

Access Level | 2. Advanced

(Parameters can be read
and set in both, quick
programming mode (Q)
and advanced
programming mode (A).)

Al-01

Control Used to select the control

method method for the Inverter

selection 0: V/f control 45

AL-02 1: V/f with PG feedback 0103 0 No Q Q Q Q 102H 47
2: Open loop vector

Control 3: Closed Loop Vector #16

Method This parameter is not changed

by the initialize operation.

Used to initialize the parame-
Initialize ters using the specified
method.
0: No initializing
1110: Initializes using the
user parameters 0to
2220: Initializes using a 3330
two-wire sequence.
(Initializes to the
factory setting.)
3330: Initializes using a
three-wire sequence.

Al1-03 0 No A A A A 103H -
Init Parame-

ters




———l

Change Control Methods MEMO-

Param-| Name

it Setting | Factory | during VI/f | Open |Closed
eter - Description Range | Setting | Opera- | v/ | with Lgop Loon BL_JS Page
Number|  Djsplay em Register
PG | Vector | Vector

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

Al1-04 If the password is changed, 909;09 0 No A A A A 104H | 6-135
Enter Pass- |A1-01 to A1-03 and A2-01 to
word A2-32 parameters can no
longer be changed. (Program-
ming mode parameters can be
changed.)
Password Used to set a four digit number
setting as the password.
Usually this parameter is not
AL-05 displayeq. When the Password | 0 to 0 No A A A A 1050 | 6.135
Select Pass- | (A1-04) is displayed, hold 9999
word down the RESET key and

press the Menu key. The pass-
word will be displayed.

BmUser-set Parameters: A2

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

baram. | Name . e %har,ge Control Methods MBEl'_\IASO
inti eting ( Factory uring VIf | Open |Closed
Nuertnel:er Disoy Description Range | Setting | Opera- | \/f | with | Loop | Loop | Regis- e
Isplay tion PG | Vector | Vector ter
User speci- | Jged to select the function for
A2-01 fied parame- | o5ch of the user specified
. ters ~
to parameters. User parameters are | b1-01 to B No A A A A 106H to 6-136
A2-32 the only accessable parameters | 03-02 125H
User Param 1 |if Parameter Access Level is set
to 32 to user parameters (A1-01=1)




User Parameter Tables

€ Application Parameters: b

HOperation Mode Selections: b1

EN Name st o c;ha_nge Control Methods MEMO-
ioti i) || [Pl uring V/f | Open |Closed
Nfrt:l;er Display Description Range | Setting | Opera- | vif | with ._Sop Loop BUS e
tion PG | Vector | Vector Rzl
Reference Sets the frequency reference
source selec- |input method.
tion 0: Digital Operator
1: Control circuit terminal 4-5
b1-01 (analog input) 0to4 1 No Q Q Q Q 180H 6-7
Reference 2: MEMOBUS communica- 6-64
Source tions
3: Option Card
4: Pulse train input
RUN com- |Sets the run command input
mand source |method.
selection 0: Digital Operator
1: Control circuit terminal 4-5
b1-02 (digital multifunktion 0to3 1 No Q Q Q Q 181H 6-12
inputs) 6-64
Run Source | ». \MEMOBUS communica-
tions
3: Option Card
Used to set the stopping
Stopping method used when a stop com-
method mand is input.
selection 0: Deceleration to stop
1: Coast to stop
2: DC injection braking stop 0t03 45
b1-03 (Stops faster than coast to %] 0 No Q Q Q Q 182H 6.14
stop, no regenerative
Stopping operation.)
Method 3: Coast to stop with timer
(Run commands are
disregarded during
deceleration.)
Prohibition 0: Reverse enabled
of reverse 1: Reverse disabled A A A A
b1-04 |operation 1756y ¢ Phase Rotation ° :f; ? 0 No 183H | 6-31
(both rotational directions A No No No
Reverse Oper
are enabled)
Operation Used to set the method of
selection for | operation when the frequency
setting fre- reference input is less than the
quencies minimum output frequency
equal or (E1-09).
lower than 0: Run at frequency reference
b1-05 |E1-09 (E1-09 not effective). 0to3 0 No No | No No A 184H 6-14
1: STOP (coast to stop)
2: Run at min. frequency.
Zero-Speed (E1-09)
Oper 3: Run at zero speed (Fre-
quencies below E1-09 are
Zero)




param. L__Name Change Control Methods MEMO-
i Setting | Factory | during V/i | Open |Closed
Nf;fger Display el el Range | Setting | Opera- | v/ | with Lgop Loop BL.JS e
tion PG | Vector | Vector Register
Control input |Used to set the responsiveness
scan of the control inputs (forward/
reverse and multi-function
b1-06 mputs.) Oorl 1 No | A | A | A | A | 18H | -
Cntl Input 0: Fast reading
Scans 1: Normal reading (Can be
used for possible
malfunction due to noise.)
Operation Used to set the operation mode
selection when switching to the Remote
after switch- |mode using the Local/Remote
ing to remote |Key.
mode 0: Run signals that are input
during mode switching are
b1-07 disregarded. (Input Run Oorl 0 No A A A A 186H -
signals after switching the
LOC/REM mode.)
RUN Sel 1: Run signals become
effective immediately after
switching to the Remote
mode.
Run com- Used to set an operation prohi-
mand selec- |bition in programming modes.
tion in 0: Operation prohibited.
) program- 1: Operate permitted )
b1-08 ming modes (Disabled when Digital Oorl 0 No A A A A 187H
Operator is the selected
RUN CMD Run command source
at PRG (b1-02 = 0)).
* 1. The setting range is 0 or 1 for Closed Loop Vector control.
* 2. The setting range is 0 or 1 for Closed Loop Vector control an V/f control with PG
BDC Injection Braking: b2
Name Control Methods MEMO-
Param- Clisigl
v Description Setting | Factory | during VIf | Open |Closed BUS Page
Number| Display Range | Setting | Opera- | v/f | with | Loop | Loop | Regis-
tion PG | Vector | Vector ter
Zero speed Used to set the frequency at
?eyel (DC which DC injection braking
Ln]ekcvtlon " starts when b1-03 is set to 0
raking start- (deceleration to sto -
; p). 0.0 to 6-14
b2-01 | ing fre- When b2-01 is less than E1-09, | 10,0 | *-2H2 | Noo | A Al A A TBH s
quency) E1-09 becomes the DC injec-
DClnj Start | tion braking starting fre-
Freq quency.
DC injection
braking cur- | Sets the DC injection braking 0to 6.14
b2-02 |rent current as a percentage of the 100 50% No A A A A 18AH 6.17
DClnj inverter rated current.
Current
DC injection |Used to set the time to perform
braking time |DC injection braking at start in
at start units of 1 second. 0.00
b2-03 Used to stop coasting motor to 0.00 s No A A A A 18BH 6-17
DClnj and restart it. When the set 10.00
Time@Start |Vvalue is 0, DC injection brak-
ing at start is not performed.




User Parameter Tables

Name i Control Methods MEMO-
ange
Pa:am— Description Setting | Factory | during Vif | Open |Closed BUS Page
an:et:er Display o Range | Setting | Opera- | vf | with | Loop | Loop | Regis- 9
tion PG | Vector | Vector ter
DC injection | Used to set the time to perform
braking time |DC injection braking at stop in
at stop units of 1 second.
Used to prevent coasting after 0.00 6-14
b2-04 to 0.50 s No A A A A 18CH
the stop command has been 6-17
DClnj input. When the set value is 10.00
Time@Stop | 00, DC injection braking at
stop is not performed.
ESpeed Search: b3
Name Change Control Methods MEMO-
Pz;z:n- e Setting | Factory | during Vi | Open |Closed| BUS Page
Number| Display o Range | Setting | Opera- | v/f | with | Loop | Loop | Regis- 9
tion PG | Vector | Vector ter
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 191H 6-53
performed from the 5
calculated speed to the
SpdSrch at specified frequency (motor
Sf)art 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.
Speed Sets the speed search operation
search oper- | current as a percentage, taking
ating cur-  |the Inverter rated current as
p3-0p |Fent(current)100%. 0o 1100% | N0 | A | No | A | No | 192H | 653
detection) |Usually not necessary to set. 200
When restarting is not possible
SpdStch | with the factory settings, reduce
Current the value.
Speed
search Sets the output frequency decel-
decelera- eration time during speed search
tion time in 1-second units. 01 to
b3-03 (current Sets the time for deceleration l.0.0 20s No A No A No 193H 6-53
detection) from the maximum output fre-
quency to the minimum output
SpdSrch | frequency.
Dec Time




Name Change Control Methods MEMO-
Piﬁ:n Description Setting | Factory | during Vi | Open [Closed| BUS | pgqe
Number| Display P Range | Setting | Opera- | v/ | with | Loop | Loop | Regis- 9
tion PG | Vector | Vector ter
Speed When a speed search is per-
search wait | formed after recovering from a
time (cur- momentary power loss, the
rent detec- | search operation is delayed for 0.0
b3-05 |tion or the time set here. 9o 0.2s No A A A A 195H 6-53
speed caleu- | 1f e.g. a contactor is used at the 20.0
lation) output side of the inverter set this
Search parameter to the contactor delay
Delay time or more.
Speed
Search
Compensa-
tion Gain | Sets the gain, which is applied to
b3-10 |(speed cal- | the estimated speed before the 1.00to 1.10 No A No A No 19AH | 6-53
culation motor is restarted. 1.20
only)
Srch Detect
Comp
Speed Selects the direction for the
Search Speed Search operation.
Rotating 0: Speed Search is started using
Selection the rotation direction from
b3-14 Direction Ll:i frequency reference sig- Oor 1 | No A A A No 19EH 6.53
o 1: Speed Search is started using
Bidir the rotation direction from
Search Sel the estimated speed during
speed search.
* The factory setting will change when the control method is changed. (Open Loop Vector factory settings are given.)
ETimer Function: b4
baram.|  Name ‘ Change Control Methods MEMO-
ot Descripti Setting | Factory | during V/i | Open |Closed BUS
ption Range | Setting | Opera- i P Reaqis- Page
Number i ’ V/f | with | Loop | Loop egis
Display tion PG | Vector | Vector ter
Timer func- | Sets the timer function output
tion ON- ON-delay time (dead time) for
b4-01 |delay time |the timer function input. 306?) (;(2) 0.0s No A A A A 1A3H | 6-94
Delay-ON Enabled when a timer function '
Timer is set in H1-OOO and H2-0101.
Timer func- | Sets the timer function output
tion OFF- OFF-delay time (dead band)
b4-02 |delay time | for the timer function input. 306?) (;‘:) 0.0s No A A A A 1A4H | 6-94
Delay-OFF | Enabled when a timer function ’
Timer is set in H1-0OO and H2-0O10O




User Parameter Tables

EPID Control: b5

param-| Name Change Control Methods MEMO-

eter Description Setting | Factory | during VIf | Open (Closed| BUS |Page
Number| Displ Range | Setting Opera— VI with | Loop | Loop -
e tion PG |Vector | Vector | REIStEr

0: Disabled

: Enabled (Deviation is D-

controlled.)

2: Enabled (Feedback value is
D-controlled.)

3: PID control enabled

b5-01 (frequency reference + PID | 0to 4 0 No A A A A 1ASH 6-95

output, D control of

PID Mode deviation)

4: PID control enabled
(frequency reference + PID
output, D control of
feedback value).

PID control
mode selec-
tion

—

Proportional |Sets P-control proportional

ain (P) ain 0.00
b5-02 |8 gam. to 100 | Yes | A | A | A | A | 1A6H | 695
- P-control is not performed 25.00
PID Gain when the setting is 0.00. :
Integral () | Sets I-control integral time.
0.0 to

b5-03 |time I-control is not performed 360.0 1.0s Yes A A A A IATH | 6-95
PID I Time |When the setting is 0.0. ’

Integral (I) | Sets the I-control limit as a 0.0 to
b5-04 |limit percentage of the maximum 160 0 100.0% | Yes A A A A 1A8H | 6-95
PID I Limit |output frequency. ’

Diffgrential Sets D-control differential time 0.00 to
b5-05 |(D) time D-control is not performed ’ 0.00s Yes A A A A 1A9H | 6-95

PID D Time |When the setting is 0.00. 10.00 5
PID limit Sets the limit after PID-con- 0010

b5-06 trol as a percentage of the max-| 100.0% Yes A A A A 1AAH | 6-95
PID Limit 100.0 ’ _

imum output frequency.

PIP offset Sets the offset after PID-con- | -100.0
b5-07 |adjustment |{ro] as a percentage of the max-|  to 0.0% Yes A A A A 1IABH | 6-95
PID Offset |imum output frequency. +100.0

PID delay Sets the time constant for low

time constant | pass filter for PID-control out- | 0.00 to

b5-08 0.00 s Yes A A A A 1ACH | 6-95

PID Delay | Put. 10.00
Time Usually not necessary to set.
PID output
characteris- | Selects forward/reverse direc-
b5-09 | tics selection | tion for PID output. Oorl | 0 No | A | A | A | A | 1aDH | 695
0: PID output is forward.
Output Level | 1. prp qutput is reverse
Sel
PID output
b5-10 |gain Sets output gain. 02(5) I)O 1.0 No A A A A 1AEH | 6-95
Output Gain ’
PID reverse | 0: Limit to 0 when PID output
output selec- is negative.
tion 1: Reverses when PID output
b5-11 is negative. Oorl 0 No A A A A 1AFH | 6-95
Output Rev | Limit to 0 is also active when
Sel reverse prohibit is selected by

using b1-04.




Control Methods

PZEZ?“ Name Description Setting | Factory Cdrslarir;gge VIf | Open |Closed MEL'ZASO _ Page
Number| Displa Range | Setting | Opera- | v | with | Loop | Loop Reqister
play tion PG | Vector | Vector 9
Selection of | 0: No detection of a feedback
PID feed- loss.
back signal 1: Detection of a feedback
loss detection loss. (feedback low)
Operation continues during
detection, the fault contact
is not operated.
2: Detection of a feedback
loss. (feedback low)
The motor coasts to stop at
b5-12 detection, and the fault = 4 | No | A | A | A | A | 1BoH |695
contact operates.
Fb Los Det | 3: Detection of a feedback
Sel loss. (feedback high)
Operation continues during
detection, the fault contact
is not operated.
4: Detection of a feedback
loss. (feedback high)
The motor coasts to stop at
detection, and the fault
contact operates.
PID feed-
back loss Sets the PID feedback loss
detection i
b5-13 | jevel detection level as a percentage | o\ 1001 g0, | No | A | A | A | A | IBIH | 695
eve using the maximum output fre-
Fb los Det |quency as 100%.
Lvl
PID feed-
back loss
detection Sets the PID feedback loss 0.0 to
b5-14 [4ime detection time. 55 | 10s No A | A A A 1B2H | 6-95
Fb los Det
Time
PID sleep
function
operation Sets the PID sleep function 0.0 t0
b5-15 |1evel 150.0 | 0.0 Hz No A A A A IB3H | 6-95
cve start level as a frequency. N
PID Sleep
Level
PID sleep
operation he delav i L
bs-16 |delay time | Sets the delaytimeuntilthe 1 0.0t0 g} g | A | A | A | A | 1B4H | 695
PID sleep function starts. 255
PID Sleep
Time
Accel/decel
time for PID Sets th Vdecel time f 0.0
B reference ets the accel/decel time for .Oto 3
b5-17 PID reference. 6000.0 0.0s No A A A A IB5H | 6-95
PID Acc/Dec
Time
PID Setpoint
Selection - Di
bs-18 0: Disabled 0to1 0 No | A | A| A | A | IDCH | 695
PID Setpoint | 1: Enabled
Sel
PID Setpoint 0to
b5-19 PID-target value o 0 No A A A A IDDH | 6-95
PID Setpoint 100.0%




User Parameter Tables

param-| Name Change Control Methods MEMO-

eter Description Setting I;act_ory cd)urlng VI [ Open [Closed| BUS |Page
Number| Displa Range | Setting | Opera- | v/ | with | Loop | Loop Reqister
play tion PG | Vector | Vector | ~¢9

PID Sqare Enables/Disables the sqare
Root Feed- |root function for the PID feed-
b5-28 |back Sel back Oorl 0 No A A A A 1EAH 6-95

0: Disabled
PID Fd SqRt | 1. gpapled

Square root

Feedback .
b5-29 |Gain Sets the gain for the PID . 0.00 to 1.00 No A A A A \EBH | 6.95
square root feedback function. | 2.00
PID Fd SqRt
Gain

PID monitor |Selects one of the inverters
feedback monitor items (U1-0100) as
selection PID feedback signal. The set-

b5-31 R . 0to 18 0 No A A A A 1EDH | 6-95
ting number is equal to the
PID Fb Mon | ,onitor item which has to be
Sel the feedback value.
PID monitor
feedback N Ctorth foed
b5-32 |gain Sets tl ‘e gain for the PID feed- | 0.0 to 100.0% No A A A A IBEH 6.05
back signal. 1000.0
PID Fb Mon
Gain
PID monitor
feedback bias i - -
b5-33 Sets the bias for thr PID feed: 100.0 0.0% No A A A A \EFH 6.05
PID Fb Mon |back value to 100.0
Bias

* The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will
be 0.0 to 400.0 Hz.

EDwell Functions: b6 I
Param | Name Change Control Methods MBElI-\J/lSO-
eter ot Setting | Factory | during V/f | Open |Closed
N | Displa PESEIPEER Range | Setting | Opera- | v/t | with Lgop Loop | Regis- | 2%°
ber play tion PG | Vector | Vector ter
Dwell fre-
quency at 0.0 to
b6-01 |start 150.0 { 0.0Hz | No A A A IB6H | 6-22
Dwell Ref *
(@ Start
Dwell time
at start Run command _ON OFF 0.0
6-02 [Dwell Output frequency oo | 00s | No | A A | A IB7H | 6-22
Time '
Start
@ Star 1 b6-01 b%:y\ﬂme
Dwell fre- L&;‘_oz b6-04
quency at 0.0 to
b6-03 |stop 150.0 | 0.0 Hz No A A A IB8H | 6-22

Dwell Ref | The dwell function can be used to
@ Stop hold the output frequency
temporarily when driving a motor

Dwell time with a heavy load.
at stop
b6-04 [Dwell 01'8;)0 0.0s No A A A IB9H | 6-22
Time
@ Stop

* The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will
be 0.0 to 400.0 Hz



EDroop Control: b7

Name C;r:jaur:g Control Methods MEMO-
Param- o ; ) BUS
eter Description SR?SSS ';Z?ttlt;rgy ing r V{L (L)pen CLlosed Regis Page
Number i 5 Rl 00p 00p -
Display OF’era PG | Vector | Vector ter
tion
Droop Con- | Sets the Droop quantity at the
trol Gain
b7-01 rated speed and rated l'oad as 0.0 to 00% Yes No No No A 1CAH | 6-123
Droop Quan- | Percentage of the maximum 100.0
tity output frequency.
Droop Con-
trol Delay Sets the Droop Control delay 003
b7-02 |Time ume constant. 1) 0055 | No | No | No | No | A | ICBH |6123
Increase the value if hunting 2.00
Droop Delay |q.curs.
Time
EEnergy Saving: b8
PR Name Setting | Factory %rsjal’;;lgge Con\};-fm N(I)ethOd; d MENC
eter Description : pen |Closed| BUS |Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Reqister g
play tion PG | Vector | Vector 9
Energy-sav-
ing mode Sf:lect whether to gnable or
b8-01 |selection |disable energy-saving control. 1 -yl No | A | A | A | A | ICCH |6105
0: Disable
Energy Save |1, ppaple
Sel
Energy-sav- ) .
ing gain Sets the energy-saving gain for 0010 07
b8-02 Open Loop and Closed Loop 10.0 %1 Yes No | No A A ICDH | 6-105
Energy Save | yector control. :
Gain
Energy-sav- .
ing filter time Sets the energ}/—sagmg fI'1‘lter 0.00 050
time constant for Open Loop .00 to S0s
i constant i
b8-03 and Closed Loop Vector con- 10.0 *2 Yes No | No A A ICEH 1 6-105
Energy Save |1
FT
Energy-sav- |Sets the energy-saving coeffi-
ing coeffi- cient depending on the setting
cient in E2-11 (motor rated current). | 0.0 to «
b8-04 Adjust the value in 5% steps 655.00 3 No A A No No ICFH | 6-105
Energy Save | yni] the output power
COEF becomes minimal.
Power detec-
tion filter )
bs-05 |time constant Sets the time con.stant for out- 0 to 20 ms No A A No No 1DOH | 6-105
put power detection. 2000
kW Filter
Time
Search oper- |Sets the limit value of the volt-
ation voltage |age control range during
p8-06 | miter search operation. 0t0100] 0% | No | A | A | No | No | IDIH |6105
Set to 0 to disable the search
Séar-ch v operation. 100% is the motor
Limit rated voltage.

* 1. The factory setting is given for Open Loop Vector control. The Closed Loop Vector control factory setting is 1.0.
* 2. The factory setting is 2.00 s when Inverter capacity is 55 kW min.
* 3. The factory settings depend on the Inverter capacity.




BZero Servo Control: b9

User Parameter Tables

Param-
eter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-
tion

Control Methods

MEMO-

VIf

VIf
with
PG

Open
Loop

Vector

Closed
Loop
Vector

BUS
Register

Page

b9-01

Zero Servo
Gain

Zero Servo
Gain

Adjust the strength of the zero-
servo lock.

Enabled when the “zero-servo
command” is set for a multi-
function input. When the zero-
servo command has been input
and the frequency reference
drops below DC Injection level
(b2-01), a position control loop
is created and the motor stops.
Increasing the zero-servo gain
increases the strength of the
lock. Increasing it by much
causes oscillations.

0 to 100

A IDAH | 6-124

b9-02

Zero-Servo
completition
bandwidth

Zero Servo
Count

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

Set b9-02 to 4 times of the
allowable displacement pulse
amount at the PG.

0 to
16383

10

A IDBH | 6-124




€ Tuning Parameters: C

B Acceleration/Deceleration: C1

PR Name Setting | Factory %rsjal’;;lgge Con\};-fm N(I)ethOd; d MENC
t inti ( pen |Close BUS
q lje r:ger — Description Range | Seting | Opera- | vir | with | Loop | Loop | prsre, Page
play tion PG | Vector | Vector 9
Acceleration Sets the acceleration time to 45
C1-01 |time 1 accelerate from 0 Hz to the Yes Q Q Q Q 200H 6.19
Accel Time 1 | maximum output frequency.
]?eceleration Sets the deceleration time to 45
C1-02 |time 1 decelerate from the maximum Yes Q Q Q Q 201H 6—_1 9
Decel Time 1 |output frequency to 0 Hz.
Acceleration | Sets the acceleration time
time 2 i ion i
C1-03 when the multi-function input Yes | A | A | A | A | 202H | 619
Accel Time 2 | “accel/decel time 1” is set to
ON.
Deceleration |Sets the deceleration time
C1-04 time 2 then the mul.tl-funit}on input Yes A A A A 203H 6.19
accel/decel time 1 is set to
Decel Time 2 | N
Acceleration | Sets the acceleration time
time 3 i ion i
C1-05 ‘\ivhen the mulFl funit?on input No A A A A 204H 6.19
Accel Time 3 | “accel/decel time 2” is set to 0.0 to
ON. 6000.0 | 10.0s
*
Deceleration |Sets the deceleration time !
C1-06 time 3 when the mul.tl-funct?on input No A A A A 205H 6.19
“accel/decel time 2” is set to
Decel Time 3 ON.
Acceleration |Sets the acceleration time
time 4 when the multi-function input
C1-07 - “accel/decel time 1” and No A A A A 206H 6-19
Accel Time 4| «, ool /decel time 27 are set to
ON.
Deceleration |Sets the deceleration time
time 4 when the multi-function input
C1-08 “accel/decel time 1” and No A A A A 207H 6-19
Decel Time 4 | “accel/decel time 2” are set to
ON.
Emergency | Sets the deceleration time
stop time . ion i
C1-09 then the multi funCthl”l’ {nput No A A A A 208H 6.19
Fast Stop Emergency (fast) stop” is set
Time to ON.
Accel/decel
time setting 0. 0.01 duni
C1-10 |unit - 0-01-second units Oorl 1 No | A | A | A | A | 209H | 619
1: 0.1-second units
Acc/Dec
Units




User Parameter Tables

Change Control Methods MEMO-

Param-| Name

eter Description Setting I;act_ory cd)urlng VI [ Open [Closed| BUS |Page
Number| Displa Range | Setting | Opera- | v/ | with | Loop | Loop Reqister
play tion PG | Vector | Vector | ~¢9

Accel/decel |Sets the frequency for auto-
time switch- |matic acceleration/decelera-
ing fre- tion switching.

quency If the output frequency is
below the set frequency:
Accel/decel timeq4 ’ 0.0t0
Cl-11 . 150.0 | 0.0 Hz No A A A A 20AH | 6-19
If the output freuquency is )
Acc/Dec SW | above the set frequency:

Freq Accel/decel time 1

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

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

* 2. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range
will be 0.0 to 400.0 Hz

ES-Curve Acceleration/Deceleration: C2

Control Methods MEMO-

Param-| Name Change BUS
eter ot Setting | Factory | during V/f | Open |Closed P
Num- Disol Description Range | Setting | Opera- | \f | with | Loop | Loop | Regis- age
ber Isplay tion PG | Vector | Vector | ter
S-curve
characteris-
tic time at
0.00 t
C2-01 |accelera- N 00 0.20s No A A A A 20BH | 6-21
tion start S
SCrv Acc 5
@ Start
S-curve ‘When the S-curve characteristic time is _

c-har.acteris- set, the accel/decel times will increase
tictime at | by only half of the S-curve characteris- 0.00to

C2-02 |accelera- | ¢ times at start and end. 250 0.20s No A A A A 20CH | 6-21
tion end S

SCrv Acc Run
@ End ON OFF
Output

S-curve

characteris- C2-02 ¢ >
tic time at -
decelera- (1 C2:01

C2-03 |4jon start -T\ —

0.00to

accel™ C2é01 +C1-01 + 022-02 2.50

0.20s No A A A A 20DH | 6-21

SCrv Dec
@ Start Tdecel= 022'03 +C1-02+ 2=

S-curve
characteris-
tic time at
decelera-

0.00to

(C2-04 |tion end 250 0.00 s No A A A A 20EH | 6-21

SCrv Dec
@ End




5-20

EMotor Slip Compensation: C3

Control Methods

le;z;:n— Name Description Setting | Factory %r'ﬁir;‘%e V/f | Open [Closed MIBEl'_\JASO- Page
Number| Display p Range | Setting Oggrl;a— VI | with | Loop | Loop | pericie: 9
PG | Vector | Vector
. Used to improve speed accu-
ShP COMPEN- | 3¢y when operating with a
sation gain load.
Usually changing this setting is
not necessary.
Adjust this parameter under 0.0 to 416
C3-01 the following circums.tances. 2 5 1.0%* Yes A No A No 20FH 6.33
Slip Comp  |* When motor speed is lower
Gain than the frequency reference
increase the set value.
« When motor speed is higher
than the frequency reference
decrease the set value.
Slip compen- Sets thf: Slip Compensation
sation delay delay time. . . L
time Usually changing this setting is
not necessary.
Adjust this parameter under
C3-02 theJ followiﬁg circumstances. 0to 20(1 ms No A No A No 210H 416
. * Reduce the setting when 10000 0-33
Slip Comp . .
Time S.hp Com.pensatlon respon-
siveness is low.
* When speed is not stable,
increase the setting.
Slip compen- ) )
sation limit | Sets the slip compensation 0to
C3-03 limit as a percentage of motor 200% No A No A No 211H 6-33
Slip Comp | ped slip. 250
Limit
Slip compen- | 0: Disabled.
sation selec- | 1: Enabled.
tion during | When the slip compensation
regeneration |during regeneration function
C3-04 has been activated and regen- | 0 No | A | No| A | No | 212H | 6-33
eration capacity icreases
Slip Comp | momentarily, it might be nec-
Regen essary to use a braking option
(braking resistor, braking resis-
tor unit or braking unit.)
Output volt-
age limit 0: Disabled.
operation 1: Enabled. (The motor flux
C3-05 | selection will be lowered Oorl | 0 No | No |No | A | A | 213H | 633
automatically when the
Output V output voltage become
limit saturated.)

* The factory setting will change when the control method is changed. (The Open Loop Vector control factory settings are given.)




User Parameter Tables

ETorque Compensation: C4

Param- Name inti Setting | Factory %:?i?l%e Control Methods M
eter - Description Range | Setting | Opera- | Vg] (L)pen CLIOSEd BL_JS Page
Number| Display - V;'G v o0p || “00P | Ragister
‘ector | Vector
Sets the torque compensation
gain.
Torque? COM-~ | Usually changing this setting is
pepsatlon not necessary.
gam Adjust it under the following
circumstances:
* When the cable is long
increase the set value.
* When the motor capacity is
smaller than the Inverter
capacity (Max. applicable 416
ca-01 motor capacity), increase 0.00 to 1.00 Yes A A A No 215H 6.35
the set values. 2.50
¢ When the motor is oscillat-
Torq Comp ing, decrease the set values.
Gain Adjust the torque compensa-
tion gain so that at minimum
speed the output current does
not exceed the Inverter rated
output current.
Do not alter the torque com-
pensation gain from its default
(1.00) when using Open Loop
Vector control.
Torque com- | The torque compensation
pensation delay time is set in ms units.
delay time Usually changing this setting is
constant not necessary. 5
Adjust it under the followin,
C4-02 ciriumstances: ¢ 0 to 20 ms No A A A No 216H #16
. . 10000 * 6-35
¢ When the motor is oscillat- _
Torq Comp ing, increase the set values.
Time + When the responsiveness of
the motor is low, decrease
the set values.
Starting
torque com-
pensation Sets the torque compensation 0.0 to
C4-03 | (FWD) value at stai in FW]pJ direction | 200.0% 0.0% No No No A No 217H 0-33
FTorqCmp
(@ Start
Starting
torque com-
pensation Sets the torque compensation 0.0 to
C4-04 |(REV) value at stag in RE\I/) direction | 200.0% 0.0% No No | No A No 2180 6-35
RTorqCmp
(@ Start
Starting
torque com- .
pensation Sets starting torque start-up
C4-05 |time constant | o 0t0200| 10ms | No | No | No | A | No | 219H | 635
When 0 ~ 4 ms is set, it is oper-
TorqCmpDe- |ated without filter.
layT

* The factory setting will change when the control method is changed. (Open Loop Vecotr control factory settings are given.)
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ESpeed Control (ASR): C5

Param-| Name Change Control Methods MEMO-
eter A Setting | Factory | during Vi | O Closed
. Description : pen |Closed| BUS | Page
Num- Display P Range | Setting OPera' V/f | with | Loop | Loop Register 9
ber tion PG | Vector | Vector 9
ASR pro-
portional . . 0.00 to
C5-01 | (P) gain 1 Sets the proportional gain of the 300.00 20.00 Yes No A No A 2JIBH | 636
speed loop (ASR) * *2
ASRP 1
Gain 1
ASR inte-
gral (I) time . ) 0.000
Cs-02 |1 Sets the integral time of the speed to 0.500 s Yes No A No A 21CH | 636
loop (ASR). *2
ASR I 10.000
Time 1
ASR pro-
portional | [Jsyally changing this setting is not
€5-03 |(P) gain 2 | pecessary. 0.00to | 20.00 Yes | No | A No A 21DH | 6-36
300.00 | *2
ASR P
Gain 2
- - - P=C5-01
ASR inte- 1= 0502
gral (I) time ---PrC503 0.000
C5-04 |2 to 0'5*00 I Yes No | A No A 21EH | 6-36
0 E1-04 Motor 2
ASR 1 speed (Hz) | 10.000
Time 2
ASR limit |Sets the upper limit for the compen-
C5-05 sation frequency for the speed control | 0.0 to 5.0% No No A No No 21FH | 6-36
ASR Limit |loop (ASR) as a percentage of the 20.0
maximum output frequency.
ASR delay | Sets the filter time constant; the time
time from the speed loop to the torque 0.000 0.004
C5-06 . to No No | No | No A 220H | 6-36
ASR Delay |command output. Usually changing 0.500 ms
Time this setting is not necessary. '
ASR
switching | Sets the frequency for switching 0.0 to
€5-07 |frequency | petween Proportion Gain 1, 2 and 150.0 | 0.0Hz | No No | No | No A 221H | 6-36
ASR Gain |Integral Time I, 2. *3
SW Freq
ASR inte-
gral (I) Set the paramet?r tlola smeﬁl value to
C5-08 limit prevent any radical load change. A} 010 1} 4500 | o | No | No | No | A | 22H | 636
setting of 100% is equal to the maxi- | 400
ASRI mum output frequency.
Limit

* 1. The setting range is 1.00 to 300.00 if Closed Loop Vector control is used.

* 2. When the control method is changed, these values are reset to factory settings for the selected control mode. (The Closed Loop Vector control factory
settings are given)

* 3. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range
will be 0.0 to 400.0 Hz
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HCarrier Frequency: C6

Param-| Name Change Control Methods M:G/ISO
eter g Setting | Factory | during V/i | Open |Closed
Num- 1 Displa plEsepien Range | Setting | Opera- | vt | with Lgop Loop | Regis- Page
ber play tion PG | Vector | Vector | ter
Heavy/Nor-
mal puty 0: Heavy Duty L5
C6-01 |selection 1: Normal Duty 1 Oto2 0 No Q Q Q Q 223H 6:2
Heavy/Nor-| 2: Normal Duty 2
mal Duty
Carrier fre- |Selects the carrier frequency.
quency Select F to enable detailed settings
selection using parameters C6-03 to C6-05.
0: Low carrier, low noise
1: 2kHz 4-5
C6-02 2:5kHz OtoF 1 No Q Q Q Q 224H | 4-16
Carrier 3:8kHz 6-2
Freq Sel 4: 10 kHz
5:12.5kHz
6: 15kHz
F: User setting
Carrier
frequency Sets the carrier frequency upper limit 2010
C6-03 |upper limit |and lower limit in kHz units. 150 [20kHz| No | A | A | A | A | 2250 | 62
- The carrier frequency gain is set as x] %9
Carrier ) follows:
Freq Min |1 e Open Loop and Closed Loop
Carrier Vector control, the upper limit of the
frequency |carrier frequency is fixed withR C6- | () 4 ¢
C6-04 |lower limit | 03. 150 |20kHz| No | A | A | No | No | 226H | 6-2
Carrier 12
Freq Gain Carrier frequency 5
Carrier fre- | o o
quency pro- / i _
portional c6-04
: ,N' Output frequency x (C6-05) x
gamn Output
E1-04  frequency
(Max. output frequency) 00 to
C6-05 99 00 No A A No No 227H 6-2
. K is a coefficient that depends on the *2
Carrier setting of C6-03.
FreqSel | (603> 10.0 kHz: K =3
10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0 kHz> C6-03: K =1

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

5.23




5-24

@ Reference Parameters: d

HPreset Reference: d1

Param Name Change Control Methods MEMO-
: Lo Setting | Factory | during Vi 1O Closed
eter Description : pen |Closed| BUS | Page
Number| Displa P Range | Setting Opera- Vi | with | Loop | Loop Reqister 9
play tion PG | Vector | Vector 9
Frequency
d1-01 |reference 1 | gets the frequency reference. 0.00Hz | Yes Q Q Q Q 280H ;_150
Reference 1
Frequency Sets the frequency reference
reference 2 | when multi-step speed com- 4-5
di-02 mand 1 is ON for a multi-func- 0.00Hz | Yes Q Q Q Q 281H 6-10
Reference 2 |00 input.
Frequency Sets the frequency reference
reference 3 | when multi-step speed com- 4-5
d1-03 mand 2 is ON for a multi-func- 000Hz) Yes | Q | Q| Q | Q28K | o)
Reference 3 |;0n input.
Frequency Sets the frequency reference
reference 4 | when multi-step speed com- 4-5
d1-04 mands 1 and 2 are ON for 0.00Hz|  Yes Q Q Q Q 283H 6-10
Reference 4 | 1i-function inputs.
Frequency Sets the frequency when multi-
d1-05 |reference 5 |step speed command 3 is ON 0.00Hz | Yes A A A A 284H 6-10
Reference 5 |for a multi-function input.
Frequency Sets the frequency reference
41-06 reference 6 | when multi-step speed com- 0 to 0.00 Hz Yes A A A A 2850 6-10
mands 1 and 3 are ON for 400.00
Reference 6 multi-function inputs. *]%)
Frequency Sets the frequency reference
reference 7 | when multi-step speed com-
d1-07 mands 2 and 3 are ON for 0.00Hz | Yes A A A A 286H 6-10
Reference 7 | y1ti-function inputs.
Frequency Sets the frequency reference
reference 8§ | when multi-step speed com-
d1-08 mands 1, 2, and 3 are ON for 0.00Hz | Yes A A A A 287H 6-10
Reference 8 | jyy1ti-function inputs.
Frequency Sets the frequency reference
41-09 reference 9  |when m}xltl-step speed com- 000Hz | Yes A A A A 288H 6-10
mand 4 is ON for a multi-func-
Reference 9 |jon input.
Frequency Sets the frequency reference
reference 10 | when multi-step speed com-
d1-10 mands 1 and 4 are ON for 0.00Hz | Yes A A A A 28BH | 6-10
Reference 10 | 1i-function inputs.
Frequency Sets the frequency reference
reference 11 | when multi-step speed com-
d1-11 mands 2 and 4 are ON for a 0.00 Hz | Yes A A A A 28CH | 6-10
Reference 11 | p1ti-function inputs.




User Parameter Tables

PZ:ern Name Description il | [Py %r‘ﬁir:‘gge CO”\}/’:" N(I)?)i:()déosed MIIBESASO i Page
Number| Displa Range | Setting | Opera- | v | with | Loop | Loop Reqister 9
play tion PG | Vector | Vector 9
Frequency Sets the frequency reference
reference 12 | when multi-step speed com-
- . -1
di-12 mands 1, 2, and 4 are ON for 0.00 Hz | Yes A A A A 28DH | 6-10
Reference 12 | jti-function inputs.
Frequency Sets the frequency reference
reference 13 | when multi-step speed com-
d1-13 mands 3 and 4 are ON for 0.00Hz | Yes A A A A 28EH | 6-10
Reference 13 | 1y,1ti_function inputs.
Frequency Sets the frequency reference
reference 14 |when multi-step speed com-
di-14 mands 1, 3, and 4 are ON for 0.00Hz | Yes A A A A 28FH 6-10
Reference 14 | 1y1ti_function inputs. 0to
Frequency Sets the frequency reference 43;)*20
reference 15 |when multi-step speed com-
- . -1
d1-15 mands 2, 3, and 4 are ON for 0.00 Hz | Yes A A A A 290H 6-10
Reference 15 | yy1ti-function inputs.
Frequency Sets the frequency reference
reference 16 |when multi-step speed com-
di-16 mands 1, 2,3, and 4 are ON for 0.00Hz | Yes A A A A 291H 6-10
Reference 16 | 11t function inputs.
Jog Sets the frequency reference
frequency when the jog frequency refer- 4-5
d1-17 |reference ence selection, FJOG com- 6.00Hz | Yes Q Q Q Q 292H 6-10
Jog mand, or RJOG command is 6-72
Reference ON.

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

change
* 2. The maximum setting value depends on the setting of the maximum output frequency (E1-04). 5
EReference Limits: d2 I
Param Name Change Control Methods MEMO-
i o Setting | Factory | during Vi | O Closed
eter Description : pen | Closed|  BUS | Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Redgister 9
) tion PG | Vector | Vector 9
Frequency
referen'ce ) Sets the frequency reference 0.0 to 630
d2-01 |upper limit | ypper limit as a percentage of 1.1 0.0 100.0% | No A A A A 289H 6-68
RefUpper | the max. output frequency. ' )
Limit
Frequency
reference 1Sets thﬁ fr‘equency reference ,
42-02 |lower limit ower 1m1t as a percentage o 0.0 to 0.0% No A A A A 28AH 6-30
the maximum output fre- 110.0 6-68
Ref Lower quency.
Limit
Master speed
referen.ce ) Sets the master speed reference 0.0 to 6-30
d2-03 |lower limit | |ower limit as a percentage of 1‘1 0.0 0.0% No A A A A 293H 668
Refl Lower |the max. output frequency. '
Limit
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EJump Frequencies: d3

param-| Name Change Control Methods MEMO-
it Setting | Factory | during Vi | O Closed
eter Description : pen |Llosed|  BUS |Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Sl g
play tion PG | Vector | Vector 9
Jump fre- Set the center values of the
d3-01 |quency 1 |jump frequencies in Hz. 0.0Hz | No A | A A A 294H | 6-28
This function is disabled when
Jump Freq 1 ; .
the jump frequency is set to 0
Jump fre- Hz. Always ensure that the fol- 0010
d3-02 |quency 2 lowing applies: 1'50 0 0.0 Hz No A A A A 295H 6-28
Jump Freq 2 |d3-012d3-02 2 d3-03 .
F Operation in the jump fre-
Jump fre- quency range is prohibited but
quency 3 | s leration and decel
d3-03 uring acceleration and decel- 0.0Hz | No A A A A 296H | 6-28
Jump Freq 3 eration, the speed changes
ump rreq smoothly without jumping
Jump fre- Sets the jump frequency band-
quency width | width i ) )
d3-04 width in Hz 00 o, No | AL A | A | A | 207H | 628
Jump The jump frequency range will | 20.0
Bandwidth | be the jump frequency + d3-04.

* The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will
be 0.0 to 400.0 Hz

BReference Frequency Hold: d4

param-| Name Change Control Methods MEMO-

eter Description Setting I;act_ory cd)unng VI [ Open [Closed| BUS |Page
Number| Displa Range | Setting | Opera- | v/ | with | Loop | Loop Reqister
play tion PG | Vector | Vector 9

Frequency Sets whether the frequency ref-
reference erence value on hold or power
hold func- loss will be recorded or not.
tion selection | 0: Disabled (when operation
is stopped or the power is
turned on again the fre-
quency reference is set to
0.)
: Enabled (when operationis | 0or 1 0 No A A A A 298H 6-66
stopped or the power is
MOP Ref turned on again the inverter
Memory starts at the previous hold
frequency.)
This function is available when
the multi-function inputs
“Accel/Decel Ramp Hold” or
“Up/Down” commands are set.

d4-01

—

Sets the frequency to be add to
or subtracted from the analog
frequency reference as a per-
centage of the max. output fre-
d4-02 quency. 0to 100 | 10% No A A A A 299H 6-66
Trim Con- Enabled when the increase (+)
trol Lvl speed command or decrease
(-) speed command is set for a
multi-function input.

+— Speed
limits
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ETorque Control: d5

Change Control Methods MEMO-

Param-| Name

eter Description Setting | Factory | during VIf | Open |Closed| BUS |Page
Number| Displ Range | Setting Opera— VI with | Loop | Loop -
L tion PG |Vector | Vector | REGIStEr

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

1: Torque control
This function is available in
Closed Loop Vector control
ds-01 mode only. To use the function | 0 or 1 0 No No No No A 29AH | 6-117
Torq Control | g1 switching between speed

Sel and torque control, set d5-01 to
0 and set the multi-function
input to “speed/torque control
change.”

Torque Sets the torque reference delay

reference time.

delay time It can be used to prevent oscil-
lations caused by signal noise

d5-02 or to increase or decrease the 1002)00 0 ms No No No No A 29BH | 6-117
Torq Ref responsiveness.
Filter When oscillation occurs during
torque control, increase the set
value.
Speed limit Sets the speed limit reference
selection source for the torque control
mode.
d5-03 1: The analog input limit from | 1 or 2 1 No No | No No A 29CH | 6-117
Speed Limit a frequency reference
Sel 2: Limited by d5-04 parame-
ter setting values.
Sets the speed limit during 5

Speed limit | torque control as a percentage

of the maximum output fre- _

quency.
This function is enabled when | -120 to
d3-04 d5-03 is set to 2. Directions are | +120 0% No No | No No A 29DH | 6-117
Speed Lmt
Value as follows. o
+: run command direction
-: run command opposite
direction
Speed limit Sets the speed limit bi'fls asa
bias percentage of the maximum
output frequency.
ds-05 The bias is applied to the spec- | 0 to 120 | 10% No No No No A 29EH | 6-117
Speed Lmt  |ified speed limit. It can be used
Bias to adjust the margin for the

speed limit.

Speed/torque |Sets the delay time from input-

control ting a “speed/torque control

switching change” (Digital input from

timer On to OFF or OFF to ON) until
the control is actually changed.

ds-06 This function is enabled when | 0to 1 (1 Nl Ng | No | No | A | 29FH | 6117

the multi-function input 1000

Ref Hold “speed/torque control change”

Time is set. The analog inputs values

are hold from the point, when
the “speed/torque control
change” is activated.
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HField Weakening: d6

Change Control Methods MEMO-

Param-| Name

eter Description Setting | Factory | during VIf | Open [Closed| BUS |Page
Number| Displ Range | Setting Opera— VI with | Loop | Loop -
e tion PG | Vector | Vector | REIStEr

Field weak- |Sets the inverter output voltage
ening level |when the field weakening
command is input at a digital
d6-01 input. 0to 100 | 80% No A A No A 2A0H | 6-106

Field-Weak | go(g the voltage level as a per-
Lvl centage taking the voltage set
by the V/f pattern as 100%.
Field Sets the lower limit of the fre-
weakening | quency range where field con-
frequency trol is valid.
limit The field weakening com- 0.0 to
de6-02 mand is accepted only at fre- 150.0 | 0.0 Hz No A A No A 2A1H | 6-106
quencies above this setting and *
Field-Weak |41y when the speed is in
Freq

agreement with the current
speed reference.

Field forcing

function Enables or disables field forc-
lecti i ion.
de-03 [clection  |ing function Oorl | 0 No | No | No | No | A | 242H |6-107
0: Disabled
Field Force 1: Enabled
Sel
Field forcing | Sets the upper limit for the
function excitation current applied by
Limit the field forcing function.
. o
46-06 A setting of 100% is equal to 100 to 400% No No | No A A JASH | 6-107
the motor no-load current. 400
Field Force

Field forcing is active during
all types of operation except
DC Injection.

Lim

* The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will
be 0.0 to 400.0 Hz
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€ Motor Parameters: E

mV/f Pattern: E1

Param-| Name Change Control Methods MBEll-\’/ISO-
eter o Setting | Factory | during VIi | Open |Closed P
M- Displa BEEEIE Range | Setting | Opera- | vy | with | Loop | Loop | Regis- | >
ber play tion PG | Vector | Vector ter
Input volt-
age setting Sets the Inverter input voltage. 155 to 230V 45
E1-01 This setting is used as a reference 255 x] No Q Q Q Q 300H 6-109
Input value for protection functions. *] }
Voltage
V/fpattern | 0to E: Select from the 15 preset
selection patterns.
E1-03 F: Custom user-set pattern OtoF F No Q Q No No 302H |6-109
Vit ) (Applicable for setting of
Selection E1-04 to E1-10.)
Max.
output
frequency 40.0to
E1-04 (FMAX) 150.0 {60.0 Hz| No Q Q Q Q 303H |6-109
*2
Max
Frequency
Max.
output
voltage 0.0to | 200.0
E1-05 (VMAX) 25*51.0 *Vl No Q Q Q Q 304H |6-109

Max
Voltage

Base Output Voltage (V) _

frequency VMAX 0.0 to
(E1-05) :
E1-06 |(FA) (UBs) | 1500 [60.0Hz| No | Q | Q | Q Q | 305H |6-109
Base | *2
Frequency e i
Mid. output | &% ‘
VMIN |
frequency (E1-10) [ 3 0.04
(FB) ‘ w| 00t 13
E1-07 & e dhoban | 1500 [P0 No | A | A | A | No | 306H [6109
Mid Frequency (Hz) *2 3
irequency To set V/f characteristics in a straight
line, set the same values for E1-07
Mid. output |and E1-09. In this case, the setting for
frequency |E1-08 will be disregarded.
voltage Always ensure that the four frequen- 0.0to 110V 4-16
E1-08 (VB) cies are set in the following manner: 2*55 *] *3 No A A A No 307H 6-109
Mid E1-04 (FMAX) > E1-06 (FA) > E1- 1
Voltage A |07 (FB) 2 E1-09 (FMIN)
Min. output
frequency 0.0 to 05 H
E1-09 |(FMIN) 150.0 | 7, 1 No Q| Q Q A 308H |6-109
Min *2
Frequency
Min. output
frequency
0.0to
voltage 20V 4-16
Min
Voltage
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Param-| Name Change Control Methods MIIBES/ISO-
eter ik Setting | Factory | during VIif | Open |Closed P
N | Displa BRI Range | Setting | Opera- | ¢ | with | Loop | Loop | Regis- | -
ber play tion PG | Vector | Vector ter
Mid. output
frequency 2 0.0 to
0.0 Hz
El-11 |Mmid 150.0 x4 No A A A A 30AH |6-109
Frequency . *2
B Set only to fine-adjust V/f for the out-
- put range. Normally, this setting is
Mid. output | o required.
frequency 0.0 to
) 0.0V
E1-12 |voltage 2 2550 | 7, No | A | A A A | 30BH |6-109
Mid *1
Voltage B
Base
voltage N | Ciheb 0.0 to
E1-13 | (VBASE) Sets the output voltage of the base 2550 0.0V No A A Q Q 30CH |6-109
frequency (E1-06). w *5
Base 1
Voltage
* 1. These are values for a 200 V Class Inverter. Values for a 400 V Class Inverter are double.
* 2. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range
will be 0.0 to 400.0 Hz
* 3. The factory setting will change when the control method is changed. (The Open Loop Vector Control factory settings are given.)
* 4. El1-11 and E1-12 are disregarded when set to 0.0.
* 5. E1-13 is set to the same value as E1-05 by autotuning.

EMotor Setup: E2

Control Methods

Param-| Name Setti Fach (;ha_nge MEMO-
eter Description Suing | Factory | quring VIf | Open [Closed| BUS |Page
Number| Displa P Range | Setting | Opera- | \yf | with | Loop | Loop Reqister g
play tion PG | Vector | Vector 9
Motor rated |Sets the motor rated current.
current This set value will become the
reference value for motor pro- 0.32to 1.90 A 6-48
E2-01 o P 640 | 7, No | Q| Q| Q| Q|30 |7
Motor Rated |tection and torque limits. *1 -
FLA This parameter is an input data
for autotuning.
Motor rated | Sets the motor rated slip.
slip This set value will become the
£2-02 reference \{alue for the slip 0.00 to 2‘9;) Hz No A A A A sorn | 6107
Motor Rated |compensation. 20.00 2
Slip This parameter is automati-
cally set during autotuning.
Motor no-
load current | Sets the motor no-load current. | 0.00 to 120 A
E2-03 This parameter is automati- 1.89 e ) No A A A A 310H | 6-107
No-Load cally set during autotuning. *3
Current
Number of | Sets the number of motor
motor poles poles.
E2-04 . . . 2to 48 | 4 poles No No Q Q Q 311H | 6-107
Number of | This value is an input data for
Poles autotuning.
Motor line-
to-line resis- rSeeStisStt:EcTOtor phase-to-phase 0.000 0802 0
E2-05 |tance . o . to ’ No A A A A 312H | 6-107
- This parameter is automati- 65.000 *2
Term Resis- cally set during autotuning. ’
tance
Motor leak | Sets the voltage drop due to
inductance |motor leakage inductance as a
0,
E2-06 percentage of the motor rated 0.0 to 18;2 % No No No A A 3130 | 6.107
Leak Induc- | voltage. 40.0 2
tance This parameter is automati-
cally set during autotuning.




User Parameter Tables

Change Control Methods MEMO-

Param-| Name

ik Setting | Factory | during Vi | O Closed
eter Description ) pen |Closed| BUS |Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Reqister 9
play tion PG | Vector | Vector 9
Motor iron | Sets the motor iron saturation
saturation coefficient at 50% of magnetic
Ea.g7 |cocflicient T |flux. . . 000t 456 | No | No | No | A | A | 314H |6-107
- This parameter is automati- 0.50
Saturation | ¢4}y set during rotating auto-
Compl tuning.

Motor iron Sets the motor iron saturation

saturation coefficient at 75% of magnetic
E2-og | cocfficient 2 | flux. . . 000101 475 | No | No | No | A | A | 315H |6107
- This parameter is automati- 0.75
Saturation | c41ly set during rotating auto-
Comp2 tuning.
Motor Sets the motor mechanical
mechanical |losses as a percentage of motor
losses rated output.

Usually changing this setting is

not necessary. 0.0 to

E2-09 Adjust the value under the fol- 10.0 0.0 % No No No No A 316H | 6-107
Mechnical |lowing the torque loss is large ’
loss due e.g. to heavy friction in the
machine.
The set mechanical loss will be
compensated.
Motor iron
loss for
torque com- . 0t 14W
E2-10 pensation Sets motor iron losses. 655;)5 9 No A A No No 317H | 6-107
Tcomp Iron
Loss 5
Motor rated | Sets the rated output power of
output power 3 X X
E2-11 the motor. 000t0 1 040 o 1 g | o | o | o | ssm [ss07| HEEEEEER
Mtr Rated This parameter is an input data | 650.00 *2
Power for autotuning.

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

5-31




5-32

B Motor 2 V/f Pattern: E3

Param-
eter
Num-
ber

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-
tion

Control Methods

\i

VIf
with
PG

Open
Loop
Vector

Closed
Loop
Vector

MEMO-
BUS
Register

Page

E3-01

Motor 2
control
method
selection

Control
Method

0: V/f control

1: V/f control with PG

2: Open Loop Vector control
3: Closed Loop Vector Control

Oto3

319H

6-116

E3-02

Motor 2
max. out-
put fre-
quency
(FMAX)

Max
Frequency

E3-03

Motor 2
max. out-
put voltage
(VMAX)

Max
Voltage

E3-04

Motor 2
max. volt-
age fre-
quency
(FA)

Base
Frequency

E3-05

Motor 2
mid. output

frequency 1
(FB)

Mid
Frequency

E3-06

Motor 2
mid. output
frequency
voltage 1
(VB)

Mid
Voltage

E3-07

Motor 2
min. output
frequency
(FMIN)

Min
Frequency

E3-08

Motor 2
min. output
frequency
voltage
(VMIN)

Min
Voltage

Output voltage (V)

VMAX
(E3-03)

VB
(E3-06)

VMIN
(E3-08) [~

40.0 to
150.0
*1

60.0 Hz

31AH

6-116

0.0 to
255.0
*2

200.0

*2

No

31BH

6-116

0.0 to
150.0

*1

60.0 Hz

31CH

6-116

FMIN FB FA FMAX
(E3-07) (E3-06)  (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)

0.0 to
150.0

*1

3.0Hz
*3

31DH

6-116

0.0 to
255.0
*2

110V
*2%3

31EH

6-116

0.0 to
150.0
*1

0.5 Hz
*3

31FH

6-116

0.0 to
255.0
*2

9.0V
*2%3

No

No

320H

6-116

* 1. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range
will be 0.0 to 400.0 Hz

* 2. These are values for a 200 V class Inverter. Values for a 400 V class Inverter are double.
* 3. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
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EMotor 2 Setup: E4

param-| Name Change Control Methods MEMO-
it Setting | Factory | during Vi | O Closed
eter Description : pen |Llosed| BUS | Page
Number| Displa P Range | Sefting | Opera- | vt | with | Loop | Loop | genister :
play tion PG | Vector | Vector 9
Motor 2 rated | Sets the motor rated current.
current This set value will become a
reference value for motor pro- 0.32 1.90 A 6-48
E4-01 : TOIPIOT | o640 | No | A | A | A | A | 321H
Motor Rated | tection and torque limits. ] 2 6-116
FLA This parameter is an input data
for autotuning.
Motor 2 rated | Sets the motor rated slip .
slip This set value will become a
F4-02 referegce value for slip com- 0.00 to 2‘9;) Hz No A A A A 30U | 6116
Motor Rated |Pensation. 20.00 2
Slip This parameter is automati-
cally set during autotuning.
Motor 2 no-
load current | Sets the motor no-load current. | 0.00 to 1.20 A
E4-03 This parameter is automati- 1.89 e ) No A A A A 323H | 6-116
No-Load cally set during autotuning. *3
Current
Motor 2
number of | Sets the number of motor
Fa-o4 |POLes (hm | poles. 21048 | 4 pol N No | A | N A | 324H | 6116
) ber of poles) | This value is an input data for to potes © © © )
Number of | autotuning.
Poles
Motor 2 line-
to-line resis- | Sets the motor phase-to-phase
F4-05 |tance resistance in Q units. 0.000to | 9.842 Q No A A A A 3050 | 6.176
- This parameter is automati- 65.000 *2
Mid cally set during autotuning. 5
Frequency
Motor 2 leak |Sets the voltage drop due to _
inductance | motor leakage inductance as a
E4-06 percentage of the motor rated 00to | 18.2% No N N A A 326H | 6116
Leak Induc- | voltage. 40.0 *2 oL e -
tance This parameter is automati-
cally set during autotuning.
M0t0r.2 rated | Sets the rated output of the
E4-07 capacity motor in units of 0.01 kW. 040to | 0.40 No A A A A 327H | 6116
Mir Rated This parameter is an input data | 650.00 *2
Power for autotuning.

* 1. The setting range is 10% to 200% of the Inverter's rated output current. The values for a 200 V class Inverter of 0.4 kW is given.
* 2. The factory setting depends upon the Inverter capacity. The value for a 200 V class Inverter of 0.4 kW is given.
* 3. The setting range will depend upon the Inverter capacity. The value for a 200 V class Inverter of 0.4 kW is given.
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€ Option Parameters: F

HPG Option Setup: F1

Paef:r“' Name Description Setting | Factory %':Jari[:l%e Con\};-fOI Ncl)iterr‘\Od;osed MSBASO - Page
Number | Display p Range | Setting Otp;srr]a- VIF | with | Loop | Loop | pC i g
PG | Vector | Vector
PG constant Sets th ber of PG oul 0
F1-01 [pG Pulses/ p:;sr;leIEgIolner orrmes | 0(;80 1024 | No |No| Q | Q | Q | 38H |6137
Rev
Operation Sets the PG disconnection
selection at | stopping method.
PG open cir- | 0: Ramp to stop (Deceleration
cuit (PGO) to stop using the
deceleration time 1, C1-
02.)
F1-02 I+ Coast to stop 0to3 | 1 No | No | A | No | A | 381H |6137
2: Fast stop (Emergency stop
PG Fdbk using the deceleration time
Loss Sel in C1-09.)
3: Continue operation (To
protect the motor or
machinery, avoid to use
this setting.)
Operation Sets the stopping method when
selection at  |an overspeed (OS) fault
overspeed occurs.
(0S) 0: Ramp to stop (Deceleration
to stop using the
deceleration time 1, C1-
02.)
F1-03 1: Coast to stop 0to3 1 No No A No A 382H | 6-137
2: Fast stop (Emergency stop
PG Over- using the deceleration time
speed Sel in Cl_og)
3: Continue operation (To
protect the motor or
machinery, avoid to use
this setting.)
Operation Sets the stopping method when
selection at | a speed deviation (DEV) fault
deviation occurs.
0: Ramp to stop (Deceleration
to stop using the
deceleration time 1, C1-
F1-04 02.) 0to3 3 No No A No A 38H | 6-137
1: Coast to stop
PG o 2: Fast stop (Emergency stop
Deviation Sel| qino the deceleration time
in C1-09.)
3: Continue operation (DEV
is displayed and operation
continued.)
PG rotation | 0: Phase A leads with forward
run command. (Phase B
leads with reverse run
FI-05 |PG Rotation | |. ;‘;‘;’::;”i; ds with forward | 00T 1 0 No | No | A | A | A | 384H | 6137
Sel run command. (Phase A
leads with reverse run
command.)




User Parameter Tables

Control Methods

~ Change MEMO-
Param- | Name Description Range | Sottng | Opers Vi [ Open [Closed| BUS | Page
Number | Display ge | setling 53:13_ VI | with | Loop | Loop | poicier
PG | Vector | Vector
PG division |Sets the division ratio for the
rate (PG PG speed control card pulse
pulse moni- | output.
tor) Division ratio = (1+ n) /m
(n=0 or 1 m=1 to 32)
The first digit of the value of
F1-06 F1-06 stands for n, the second | 1 to 132 1 No No A A A 385H 6-137
and the third stands for m.
PG Output | s parameter is effective
Ratio only when a PG-B2 is used.
The possible division ratio set-
tings are: 1/32 < F1-06
<l
Integral Enables or disables integral
value during |control during acceleration/
accel/decel | deceleration.
enable/dis- 0: Disabled (The integral
Fl-07 |0l function isn't used while | 0 No | No | A | No | No | 38H | 6137
acceleration or
deceleration; it is used at
PG Ramp constant speeds only.)
PI/LSel 1: Enabled (The integral
function is always used.)
Overspeed
detection Sets the overspeed detection
F1-08 |level method. 0to 120 | 115% No No A No A 387H | 6-137
PG Overspd Motor speeds that continue to
Level exceed the value set in F1-08
(set as a percentage of the
((i)‘;erstpeed maximum output frequency)
clection for the time set in F1-09 are 0.0 to
F1-09 delay time | getected as overspeed faults. 2.0 10s Ne Ne A No A S88H | 6-137
PG Overspd
Excessive
speed devia- | Sets the speed deviation detec-
tion detec- | tion method.
FI1-10 | 4ion level Any speed deviation above the 0to50 | 10% No No A No A 389H | 6-137
PG Deviate |F1-10 set level (set as a per-
Level centage of the maximum out-
- put frequency) that continues
EXCCSSWG' for the time set in F1-11 is
speed devia- | detected as a speed deviation.
tion detec- | The gpeed deviation s the dif- 0.0t
FI-11 |tondelay | ference between actual motor | o | 05s | No | No | A | No | A | 38AH |6-137
time speed and the speed reference '
PG Deviate |command.
Time
Number of
PG gearteeth | gets he number of teeth on the
F1-12 1 gears if there are gears 0 No No A No No 38BH 6-137
PG # Gear between the PG and the motor.
Teeth 1 PG Input Pulses x60 , F1-13 0 to
Number of F1-01 F1-12 1000
PG gear teeth | A gear ratio of 1 will be used if
F1-13 |2 one of these parameters is set 0 No No A No No 38CH | 6-137
PG # Gear |0
Teeth 1
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Control Methods

PZZZ?“ Name Description Setting | Factory Cdrslarizgge VIf | Open |Closed MEL'ZASO _ Page
Number| Displa Range | Setting | Opera- | v | with | Loop | Loop Reqister
play tion PG | Vector | Vector 9
PG open-cir-
cuit detec- Used to set the PG disconnec-
tiondelay |tion detection time. PGO will | 0.0 to
FI-14 Hime be detected if the detection 10.0 20s No No | A No A 38DH | 6-137
PGO Detect |time exceeds the set time.
Time
BAnalog Reference Card: F2
Name Change |  Control Methods | mMEMO
ReICLs L Setting | Factory | during VI Flux | BUS
¢ . . P.
Numpber|  Display Description Range | Setting | Opera- | vif | with | OP®" | vec. | Regis- | o
tion pg | LooP | ‘o ter
Bi-polar or If an AI-14B analog reference
uni-polar card is used this parameter sets
input selec- the functions for the input
tion channels 1 to 3.
0: 2-channel individual, the
AI-14B input channels
replace the analog input ter-
minals Al to A2 of the
inverter (Channel 1: termi-
F2-01 nal A1, Channel 2: terminal Oorl 0 No A A A A | 38FH | 6-140
AL-14 Input A2). Channel 3 is not used.
Sel 1: 3-channel addition (Addi-
tion values are the fre-
quency reference)
When b1-01 is set to 1 and
F2-01 is set to 0, the digital
input function “Option/Inverter
selection” can’t be used.
EDigital Reference Card: F3
Name Control Methods
Param- Change Open MEMO
eter . Setting | Factory | during Vi | Loop | Flux | BUS P
Num- Display Description Range | Setting | Opera- | with | Vec- | Vec- | Regis- age
ber tion PG tor tor ter
1
Digital input | Sets the Digital Reference
option Card input method.
0: BCD 1% unit
1: BCD 0.1% unit
2: BCD 0.01% unit
3: BCD 1 Hz unit
4: BCD 0.1 Hz unit
5: BCD 0.01 Hz unit
F3-01 6: BCD special setting (5- 0to7 0 No A A A A 390H | 6-140
DI Input dlglt input)
7: Binary input
6 is effective only, 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.




User Parameter Tables

ESerial Communications Settings: F6

param-| Name Change Control Methods MEMO-
it Setting | Factory | during V/i | Open |Closed
eter _ Description Serar | Soiie | G i P BL_JS Page
Number Display ’ VIf | with | Loop | Loop Register
tion PG | Vector | Vector
Operation Sets the stopping method for
selection communications errors.
after commu- | 0: Deceleration to stop using
nications the deceleration time in C1-
F6-01 |error 02 0to3 1 No A A A A 3A2H -
1: Coast to stop
BUS Fault 2: Emergency stop using the
Sel deceleration time in C1-09
3: Continue operation
Input level of
external error
from Com- 0 Al d
F6-.02 'munications | 0 Alwaysdetect Oorl | 0 No | A | A | A | A | 3A3M | -
Option Card 1: Detect during operation
EF0 Fault
Detection
Stopping ) )
method for 0: Deceleration to stop using
external error the deceleration time in C1-
from Com- 02
F6-03 | hunications | 1: Coast to stop 0to3 1 No A A A A 3A4H -
Option Card 2: Emergency stop using the
deceleration time in C1-09
EFO Fault 3: Continue operation
Action
Trace sam-
pling from
Communica- 5
F6-04 |tions Option - 68 Otg 0 0 No A | A A A | 3A5H -
Card I
Trace Sam-
pling Time
Current mon-
itor unit Sets the unit of current monitor
F6-05 |selection 0: Ampere Oorl 1 No A | A A A | 3A6H -
Current Unit | 1: 100%/8192
Sel
Torque refer-
ence/torque
limit selec- 0: Torque reference/torque
tion from limit by communications
F6-06 |communica- |  OPtion disabled. oorl | 1 No | No | No | No | A | 3a7H | -
tions option 1: Torque reference/torque
card limit by communications
option enabled.
Torque Ref/
Lmt Sel
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&€ Terminal Function Parameters: H

B Multi-function Digital Inputs: H1

Param- e Setting | Factory %ﬁ%%e Con\};-fm Ncl)ethOd; d MEMO-
ioti en |Close
eter _ Description Range | Setting | Opera | vi | with Lgo Lo BUS | Page
Number|  Display i P P | Register
tion PG | Vector | Vector
Terminal S3
function
H1-01 |selection | Multi-function input 1 0to78 | 24 No A | A | A A | 400H -
Terminal S3
Sel
Terminal S4
function
H1-02 |selection Multi-function input 2 0to 78 14 No A A A A 401H -
Terminal S3
Sel
Terminal S5
function
H1-03 |selection | Multi-function input 3 0t078 | 3" | No | A | A | A | A | 402H -
Terminal S3
Sel
Terminal S6
function
H1-04 |selection  |Multi-function input 4 0to78 | 43)° | No A| A ] A A | 403H -
Terminal S3
Sel
Terminal S7
function
H1-05 |selection | Multi-function input 5 0to78 | 6(4)" | No A| A ] A A | 404H -
Terminal S3
Sel
* The values in parentheses indicate initial values when initialized in 3-wire sequence.
Multi-function Digital Input Functions
Control Methods
Setting F i Y Ke Closed
unction pen |Closed | page
Value V/f | withP | Loop | Loop o
G | Vector | Vector
0 3-wire sequence (Forward/Reverse Run command) Yes | Yes | Yes Yes | 6-13
1 Local/Remote selection (ON: Operator, OFF: Parameter b1-01/b1-02 setting) Yes | Yes | Yes | Yes | 6-64
2 Operation Source Option Card/Inverter selection (ON: Option Card) Yes | Yes | Yes | Yes | 6-72
Multi-step speed reference 1
3 If H3-09 is set to 2, this function is combined with the master/auxiliary speed switch. Yes | Yes | Yes | Yes | 6-10
4 Multi-step speed reference 2 Yes | Yes | Yes | Yes | 6-10
5 Multi-step speed reference 3 Yes | Yes | Yes | Yes | 6-10
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | Yes | 6-10
7 Accel/decel time 1 Yes | Yes | Yes | Yes | 6-20
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | Yes | 6-64
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | Yes | 6-64
A Accelergtlon/deceleratlon ramp hold (ON: Acceleration/deceleration stopped, fre- Yes | Yes | Yes | Yes | 6-66
quency is hold)
B OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes | 6-65
C Multi-function analog input A2 disable/enable (ON: Enable) Yes | Yes | Yes | Yes | 6-65




User Parameter Tables

Control Methods
Funcion || 2 G o
G | Vector | Vector

D V/f control with/without PG (ON: Speed feedback control disabled,) (normal V/f No | Yes | No No | 637

control)
E Speed control integral disable (ON: Integral control disabled) No | Yes | No Yes | 6-37

Not used (Set when a terminal is not used) - - - -
10 Up command (Always set with the Down command) Yes | Yes | Yes | Yes | 6-68
11 Down command (Always set with the Up command) Yes | Yes | Yes | Yes | 6-68
12 FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | Yes | 6-72
13 RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | Yes | 6-72
14 Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes 7-2
15 gﬁ.e)rgency stop. (NO: Deceleration to stop in deceleration time set in C1-09 when Yes | Yes | Yes | Yes | 6.18
16 Motor switch command (Motor 2 selection) Yes | Yes | Yes Yes | 6-115
17 grélg;gency stop (NC: Deceleration to stop in deceleration time set in C1-09 when Yes | Yes | Yes | Yes | 6.18
13 Illlzeurt Sﬁ:rlzt;(;?ii;lglzt_(lg ggtions are set in b4-01 and b4-02 and the timer function Yes | Yes | Yes | Yes | 6.94
19 PID control disable (ON: PID control disabled) Yes | Yes | Yes Yes | 6-95
1A |Accel/Decel time 2 Yes | Yes | Yes | Yes | 6-20
B Z:;t?i?;;g;?:ble (ON: All parameters can be written-in. OFF: All parameters Yes | Yes | Yes | Yes |6.735
Ic :’:CI: )control increase (ON: d4-02 frequency is added to analog frequency refer- Yes | Yes | Yes | Yes | 6.70
D Trim control decrease (ON: d4-02 frequency is subtracted from analog frequency Yes | Yes | Yes | Yes | 6.70

reference.)
1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | 6-71 5

20t0 2F iigﬁ:nrigt:ﬂ;o contact/NC contact, Detection mode: Normal/during operation Yes | Yes | Yes | Yes | 6-66 _

30 i[;l:Pi(]))nt:(())Ill tirnotle)gral reset (reset when reset command is input or when stopped dur- Yes | Yes | Yes | Yes | 6.95
31 PID control integral hold (ON: Hold) Yes | Yes | Yes Yes | 6-95
32 Multi-step speed command 4 Yes | Yes | Yes | Yes | 6-10
34 PID soft starter disable Yes | Yes | Yes | Yes | 6-95
35 PID input characteristics switch Yes | Yes | Yes | Yes | 6-95
60  |DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | Yes | 6-17
61 External search command 1 (ON: Speed search from maximum output frequency) Yes | No | Yes No | 6-53
62 External search command 2 (ON: Speed search from set frequency) Yes | No | Yes No | 6-53
63 Field weakening command (ON: Field weakening control set for d6-01 and d6-02) | Yes | Yes | No No |6-106
64  |External speed search command 3 Yes | Yes | Yes | Yes | 6-53
65 ::(Oirrllte;(i;)energy buffering (deceleration at momentary power loss) command (NC Yes | Yes | Yes | Yes |6.126
66 ::(Oirrllte;(i;)energy buffering (deceleration at momentary power loss) command (NO Yes | Yes | Yes | Yes |6.126
67 Communications test mode Yes | Yes | Yes | Yes | 6-93
68 High-slip braking (HSB) Yes | Yes | No No |6-127
69 Jog Frequency 2 Yes | Yes | Yes | Yes | 6-11/
6A | Drive enable (NC, ON: Drive enabled, OFF: Drive disabled Yes | Yes | Yes Yes | 6-66
71 Speed/torque control change (ON: Torque control) No No No Yes |6-122
72 Zero-servo command (ON: Zero-servo) No No No Yes |6-124
77 Speed control (ASR) gain switching (ON: C5-03) No No No Yes | 6-37
78 Polarity reversing command for external torque reference No No No Yes | 6-118

5-39




B Multi-function Contact Outputs: H2

Control Methods

le;z:n— Name Description Setting | Factory %r'ﬁir;l%e VIf | Open [Closed MSBASO- BNt
Number| Displa P Range | Setting | Opera- | vyt | with | Loop | Loop Reaister 9
piay tion PG | Vector | Vector 9
Terminal
M1-M2 func- i functi
H2-01 [tion selection | Multi-function contact 0t038 | 0 No | A | A | A | A | 40BH | -
output 1
Term
M1-M2 Sel
Terminal
M3-M4 func- i funti
H2-02 | tion selection | Multi-function contact 0038 | 1 No | A | A | A | A | 4cH | -
output 2
Term
M3-M4 Sel
Terminal
M5-M6 func- i functi
H2-03 | tion selection | Multi-function contact 0to38 | 2 No | A | A | A | A | 4DH | -
output 3
Term
M5-M6 Sel
Multi-function Contact Output Functions
Control Methods
Set- Vi
ting Function /T | Open |Closed | page
Val V/f | with | loop | Loop
alue PG Vector | Vector
0 During run (ON: run command is ON or voltage is being output) Yes | Yes | Yes Yes | 6-74
1 Zero-speed Yes | Yes | Yes Yes | 6-75
2 frof/Tout agree 1 (detection width L4-02 is used.) Yes | Yes | Yes Yes | 6-32
3 fret/fset allgree 1 (ON: Output frequency = +L.4-01, with detection width L4-02 used ves | Yes | Yes Yes | 6.32
and during frequency agree)
- - 01 S > 1A - -
4 Fr.equency detection 1 (ON: +L4-01 = output frequency = -L4-01, with detection Yes | Yes | Yes Yes | 6.32
width L4-02 used)
Frequency detection 2 (ON: Output frequency = +L4-01 or output frequency < -L4-
3 01, with detection width L4-02 used) Yes | Yes | Yes Yes | 6-32
Inverter operation ready
6 READY: After initialization or no faults Yes | Yes | Yes Yes | 6-75
7 During DC bus undervoltage (UV) detection Yes | Yes | Yes Yes | 6-75
8 During baseblock (NO contact, ON: during baseblock) Yes | Yes | Yes Yes | 6-75
9 Frequency reference source selection (ON: Frequency reference from Operator) Yes | Yes | Yes Yes | 6-75
A Run command source selection status (ON: Run command from Operator) Yes | Yes Yes Yes | 6-75
B Overt(?rque/undertorque detection 1 NO (NO contact, ON: Overtorque/undertorque Yes | Yes | Yes Yes | 6-46
detection)
C Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes Yes | 6-57
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes Yes | 6-59
E Fault (ON: Digital Operator communications error or fault other than CPF00 and Yes | Yes | Yes Yes | 6.75
CPFO1 has occurred.)
F Not used. (Set when the terminal is not used.) Yes | Yes Yes Yes -
10 Minor fault (ON: Alarm displayed) Yes | Yes | Yes Yes | 6-75
11 Fault reset command active Yes | Yes | Yes Yes | 6-76
12 Timer function output Yes | Yes | Yes Yes | 6-94
13 frof/fser agree 2 (detection width L4-04 is used) Yes | Yes | Yes Yes | 6-32
14 fref/foet e‘lgree 2 (ON: Output frequency = L4-03, with detection width L4-04 is used, ves | Yes | ves | Yes | 6.32
and during frequency agree)




User Parameter Tables

Control Methods
Set- VI
ting Function .| Open |Closed| page
Val V/f | with | loop | Loop
alue PG Vector | Vector
- - < 14 - - 1
15 Frequency detection 3 (ON: Output frequency < -L4-03, detection width L4-04 is Yes | Yes | Yes Yes | 6.32
used)
- - > 14, - - FYE
16 Frequency detection 4 (ON: Output frequency = -L4-03, detection width L4-04 is Yes | Yes | Yes Yes | 6.32
used)
17 Overtorque/undertorque detection 1 NC (NC Contact, OFF: Torque detection) Yes | Yes | Yes Yes | 6-46
18 Overtorque/undertorque detection 2 NO (NO Contact, ON: Torque detection) Yes | Yes | Yes Yes | 6-46
19 Overtorque/undertorque detection 2 NC (NC Contact, OFF: Torque detection) Yes | Yes | Yes Yes | 6-46
1A [During reverse run (ON: During reverse run) Yes | Yes | Yes Yes | 6-76
1B |During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes Yes | 6-76
1C  [Motor selection (ON: Motor 2 selected) Yes | Yes | Yes Yes | 6-76
ID  [During regenerative operation No No No Yes | 6-76
1E Restart enabled (ON: Restart enabled) Yes | Yes Yes Yes | 6-58
- - y ano -
IF Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection Yes | Yes | Yes Yes | 6.49
level)
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes | Yes | Yes Yes | 6-60
30 During torque limit (current limit) (ON: During torque limit) No No Yes Yes | 6-117
31 During speed limit No No No Yes | 6-117
1 Activated if the speed control circuit (ASR) is ope.ratlng .for torque contro%. ljhe ASR No No No Yes | 6-117
output becomes the torque reference. The motor is rotating at the speed limit.
33 Zero-servo end (ON: Zero-Servo completed) No No No Yes |6-124
37 Dur.lng run 2 (ON‘: Frequency output, OFF: Base block, DC injection braking, initial Yes | Yes | Yes Yes | 6.74
excitation, operation stop)
38  |Drive enabled Yes | Yes | Yes Yes | 6-76 5
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EAnalog Inputs: H3

Control Methods

FELE- Name Setting | Factory %Tfll'ir;lgge MEMO-
ipti VIf | Open |Closed
. L?rtnet:er Dispiay Description Range | Setting oﬁce);a- v | with L(';‘op gl RSgLijzer Page
PG | Vector | Vector
Multi-func-
tion analog
input termi- Sets the analog input A1 signal
nal Al sig- level.
H3-01 | a1 level 0: 0 to +10V (11 bit) Oorl 0 No A A A A 410H 6-26
selection 1: =10V to +10V (11 bit plus
sign)
Term Al
Signal
Gain (termi- | Sets the frequency as a per-
H3-02 nal Al) centage of the maximum o.ut- 0.0 to 100.0% | Yes A A A A A1H 626
Terminal A1 |put frequency, when 10 V is 1000.0
Gain input.
Bias (termi-
nal Al) Sets the frequency as a per- -100.0
H3-03 - centage of the maximum fre- to 0.0% Yes A A A A 412H 6-26
Terminal Al | qyency, when 0 V is input. +100.0
Bias
Multi-func- | Sets the analog input A2 signal
tion analog |level.
input termi- | 0: 0 to +10V (11 bit).
nal A2 sig- 1: =10V to +10V (11 bit plus
H3-08 |nal level sign). 0to?2 2 No A A A A 417H 6-26
selection 2: 4 to 20 mA (9-bit input).
Switch current and voltage
T?Hn A2 input using the switch SI on
Signal the control terminal board.
Multi-func- | Selects the multi-function ana-
tion analog log input function for terminal
input termi- | A7 Refer to the table on the
H3-09 |nal A2 func- |pext page. 0to IF 0 No A A A A 418H | 6-26
tion selection | [f H3-13 is set to 1, H3-09
Terminal A2 |selects the function for analog
Sel input Al.
Gain (termi- |Sets the input level when ter-
nal A2) minal A2 input is 10 V (20 0.0 to
H3-10 mA) according to the 100% : 100.0% | Yes A A A A 419H 6-26
. . . 1000.0
Terminal A2 |value of the function set in
Gain parameter H3-09.
Bias (termi- |Sets the input level when ter-
nal A2) minal A2is 0 V (4 mA) -100.0
H3-11 according to the 100% value of to 0.0% Yes A A A A 41AH 6-26
Terminal A2 |the function set in parameter +100.0
Bias H3-09.
Analog input
filter time Sets primfary Iclielaly ﬁlterltime 0.00 003
constant for the two analog .00 to .
H3-12 |constant input terminals (A1 and A2). 2.00 S No A A A A 41BH 6-26
Filter Avg Effective for noise control etc.
Time
Terminal A1/ | 0: Use terminal Al analog
A2 switching input as main frequency
reference.
1: Use terminal A2 analog
H3-13 input as main frequency | o 0 No | A | A | A | A | 4iCH | 68
TA1/TA2 reference.
Select Terminal A1 becomes mul-
tifunctional. Its function
can be selected in parame-
ter H3-09.




User Parameter Tables

H3-09 Settings
Control Methods
i . Open
Setting Function Contents (100%) i Lgop Closed | page
Value V£ | with Vec. Loop
PG Vector
torop

0 Frequency bias Maximum output frequency Yes | Yes | Yes | Yes | 6-27

1 Frequency gain Frequency reference (voltage) command value| Yes | Yes | Yes | Yes | 6-27

2 Auxiliary frequency reference (is used Maximum output frequency Yes | Yes | Yes | Yes 6-7
as frequency reference 2)

4 Voltage bias Motor rated voltage (E1-05) Yes | Yes | No No -

5 Accel/decel time gain Set acceleration and deceleration times (C1-01 Yes | Yes | Yes | Yes | 6.21

to C1-08)

6 DC injection braking current Inverter rated output current Yes | Yes | Yes No | 6-18
Overtorque/undertorque detection Motor rated torque for vector control Yes | Yes | Yes | Yes | 6-48
level Inverter rated output current for V/f control

8 Stall prevention level during run Inverter rated output current Yes | Yes | No No | 6-45

9 Frequency reference lower limit level | Maximum output frequency Yes | Yes | Yes | Yes | 6-30

A Jump frequency Maximum output frequency Yes | Yes | Yes | Yes | 6-29

B PID feedback Maximum output frequency Yes | Yes | Yes | Yes | 6-95

C PID target value Maximum output frequency Yes | Yes | Yes | Yes | 6-95

E Motor temperature input - Yes | Yes | Yes | Yes | 6-50

10 Positive torque limit Motor's rated torque No No | Yes | Yes | 6-43

11 Negative torque limit Motor's rated torque No No | Yes | Yes | 6-43

12 Regenerative torque limit Motor's rated torque No No | Yes | Yes | 6-43

13 Torque reference/torque limit at speed Motor’s rated torque No No No Yes | 6-117
control

14 Torque compensation Motor’s rated torque No No No Yes | 6-117 5

15 Positive/negative torque limit Motor's rated torque No No | Yes | Yes | 6-43 _

1F | Analog input not used. — Yes | Yes | Yes | Yes -

543




B Multi-function Analog Outputs: H4

Control Methods

FELE- Name Setting | Factory %ﬁi?\%e MEMO-
ipti VIf | Open |Closed
. uert:t:er Dispiay Description Range | Setting oﬁce);a- v | with L(';‘op fes RSgLijzer Page
PG | Vector | Vector
Monitor
selection Sets the number of the monitor
(terminal item to be output (U1-00) at
H4-01 |FM) terminal FM. 1to 38 2 No A A A A 41DH | 6-77
4,10 to 14, 28, 34, 39, 40 can-
Terminal FM | | 0+ be set.
Sel
Gain (termi- Sets the multi-function analog
nal FM) output 1 (terminal FM) gain.
Sets the percentage of the
monitor item that is equal to Oto o 4-5
H4-02 . 10V/20mA output at terminal 1000.0 | 100% Yes Q Q Q Q 4IEH 6-77
Terminal FM . %
Gain FM. Note that the maximum
output voltage/current is 10V/
20mA.
Bias (termi- | Sets the multi-function analog
nal FM) output 1 (terminal FM) bias.
Sets the percentage of the
H4-03 monitor item that is equal to -110 to 0.0% Yes A A A A A1FH 6.77
Terminal FM | OV/4mA output at terminal +110%
Bias FM.
The maximum output from the
terminal is 10 V/20mA.
Monitor
selection Sets the number of the monitor
(terminal item to be output (U1-00) at
H4-04 |AM) terminal AM. 1to 38 3 No A A A A 420H 6-77
- 4,10 to 14, 28, 34, 39, 40 can-
Terminal not be set.
AM Sel
Gain (termi- Set the multi-function analog
nal AM) output 2 (terminal AM) gain.
Sets the percentage of the
monitor item that is equal to 0to o 4-5
H4-05 . 10V/20mA output at terminal 1000.0 | 50.0% Yes Q Q Q Q 4210 6-77
Terminal . %
AM Gain AM. Note that the maximum
output voltage/current is 10V/
20mA.
Bias (termi- | Sets the multi-function analog
nal AM) output 2 (terminal AM) bias.
Sets the percentage of the -110.0
monitor item that is equal to to o
Ha06 | minal  |OV/4mA outputatterminal | +110.0 | OO/ | Yes AT A AT A ARH 677
AM Bias | AM. %
The maximum output from the
terminal is 10 V/20mA.
Analog out- | Sets the signal output level for
put 1 signal | multi-function output 1 (termi-
level selec- |nal FM)
tion 0: 0 to +10 V output
H4-07 1: =10V to +10V output 0to2 0 No A A A A 423H 6-77
2:4-20mA
AO Level Switch current and voltage
Sell output using CN15 on the
control panel




User Parameter Tables

Control Methods

PRI Name Setting | Factory Czirlllal';gg;e Vi | O Closed MEMO-
t ioti { pen | Close:
" 5 r:ger T Description Range | Setting | Opera- | it | with | Loop | Loop ReBliJSiier Page
play tion PG | Vector | Vector 9
Analog out- | Sets the signal output level for
put 2 signal | multi-function output 2 (termi-
level selec- |nal AM)
tion 0: 0 to +10 V output
H4-08 1: =10V to +10V output 0to2 0 No A A A A 424H 6-77
2:4-20mA
AO Level Switch current and voltage
Sel2 output using CN15 on the
control panel
EMEMOBUS Communications: H5
Param- e Setting | Factory %TJ?irr%e Con\xfo' Ncl)ethOd; d MEMO-
t ioti { pen | Close: BUS
Nt?n?t:er e Description Range | Setting | Opera- | \/f | with | Loop | Loop Redister Page
play tion PG | Vector | Vector 9
Station
address 1
H5-01 Sets the Inverter's node 0 t(})k 20 IF No A A A A 425H 6-80
Serial Comm |address.
Adr
Communica- |Sets the baud rate for MEMO-
tions speed | BUS communications.
selection 0: 1200 bps 0to4
H5-02 1: 2400 bps 3 No A A A A 426H 6-80
Serial Baud | 2: 4800 bps
Rate 3: 9600 bps
4: 19200 bps
C'ommuqica- Sets the parity for MEMOBUS
tions Pam}’ communications.
H5-03 |selection 0: No parity 0to2 0 No A A A A 427H 6-80
Serial Com | 1: Even parity
Sel 2: Odd parity
Stopping Sets the stopping method for
method after |communications errors.
communica- | 0: Deceleration to stop using
tions error the deceleration time in C1-
H5-04 02 0to3 3 No A A A A 428H 6-80
) 1: Coast to stop
Serial Fault | 5. prergency stop using the
Sel deceleration time in C1-09
3: Continue operation
C.ommunica— Sets whether or not a commu-
tions error | pjcations timeout is to be
detection detected as a communications
H5-05 |gelection error. Oorl 1 No A A A A 429H 6-80
Serial Flt 0: Do not detect.
Dtct 1: Detect
Send wait
time Sets the time from the Inverter
H5-06 - receiving data to when the 5t065 | 5Sms No A A A A 42AH | 6-80
Transmit Inverter starts to send.
WaitTIM
RTS control | Enables or disables RTS
ON/OFF control.
H5-07 0: Disabled (RTS is always | o 1 No | A | A | A | A | 4BH | 680
RTS Control ON)
Sel 1: Enabled (RTS turns ON
only when sending)

* Set H5-01 to 0 to disable Inverter responses to MEMOBUS communications.
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BPulse Train 1/0: H6

Control Methods

FELE- Name Setting | Factory (iir:f:ir;lgge Vi | O Closed MEMO-
eter Description : pen |Llosed|  BUS |Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Redister g
play tion PG | Vector | Vector 9
_P ulse train | Selects the pulse train input
input func- | function 6.7
H6-01 |tion selection | 0: Frequency reference 0to2 0 No A A A A 42CH p _2 9
Pulse Input 1: PID feedback value )
Sel 2: PID target value
Pulse train Sets the number of pulses in
s input scaling |Hertz, that is equivalent to 1000 to 6-7
H6-02 : 100% of the input item 32000 |10z Yes | A AT A AT @DH g,
PI Scaling selected in H6-01.
Pulse train Sets the input level according
input gain to 100% of the input item 0.0t
H6-03 selected in H6-01, when a 1600(:) 100.0% Yes A A A A 42EH 6-29
Pul'se Input | yise train with the frequency ’
Gain set in H6-02 is input.
Pulse train | Sets the input level according
input bias 0 i i -
H6-04 p to 100% .of the input item 100.0 0.0% Ves A A A A 49FH 620
Pulse Input | selected in H6-01, when the to 100.0
Bias pulse train frequency is 0.
Pulse train
input filter o
H6-05 |time Sets the pulse train 1.nput delay | 0.00to | 0.10 Yes A A A A 4300 6.29
filter time constant in seconds. | 2.00 s
PI Filter
Time
Pulse train Select the pulse train monitor
monitor output items (value of the OO 125
selection part of U1-0100). IR
H6-06 . 20, 24, 2 Yes A A A A 431H 6-78
There are two types of monitor 36
Pulse Output | jtemg: Speed-related items and
Sel PID-related items.
Pulse train Sets the number of pulses out-
monitor scal- |put in hertz when the monitor
ing item is 100%. 0t
H6-07 Sets H6-06 to 2, and H6-07 to 32080 1440 Hz| Yes A A A A 432H 6-78
. 0, to make the pulse train mon-
PO Scaling | jyor output synchronously to
the output frequency.




User Parameter Tables

€ Protection Function Parameters: L

EMotor Overload: L1

PZZT Name Description Setting | Factory %r;?i?l%e Con\};ﬂfOI Ncl)ite:Od;osed M: SA SO - Page
Number| Display p Range | Setting O{;i)srr]a- VI | with | Loop | Loop | pericie: g
PG | Vector | Vector
Sets whether the motor thermal
Motor pro- overload pro.tection function is
tection selec- enabled or disabled.
tion 0: Disabled
1: General-purpose motor
protection (fan cooled
motor)
2: Inverter motor protection
(externally cooled motor)
3: Vector motor protection 45
L1-01 When the Inverter power 0to3 1 No Q Q Q Q 480H 648
supply is turned off, the
thermal value is reset, so
MOL Fault even if this parameter is set
Select .
to 1, protection may not be
effective.
When several motors are con-
nected to one Inverter, set to
L1-01 to 0 and ensure that each
motor is installed with a pro-
tection device.
Motor pro- | Sets the electric thermal detec-
tection time |tion time in seconds units.
constant Usually changing this setting is
not necessary.
The factory setting is 150% 0110
L1-02 overload for one minute. 5 0 1.0 min No A A A A 481H 6-48
MOL Time | When the motor's overload '
Const capability is known, also set
the overload resistance protec-
tion time for when the motor is
hot started.
Alarm opera- | Selects the operation when the
tion selec- input motor temperature (ther-
tion during | mistor) input exceeds the
motor over- |alarm detection level (1.17 V)
heating (H3-09 must be set to E).
L1-03 0: Decelerate to stop 0to3 3 No A A A A 482H 6-50
1: Coast to stop
MOL Thm 2: Emergency stop using the
Input deceleration time in C1-09.
3: Continue operation (oH3
on the Operator flashes).
Motor over- | Selects the operation when the
heating oper- | motor temperature (ther-
ation mistor) input exceeds the over-
selection heating detection level (2.34
L1-04 V) (H3-09 must be set to E). 0to2 1 No A A A A 483H 6-50
0: Decelerate to stop
MtrOHFault | 1. coast to stop
Sel 2: Emergency stop using the
deceleration time in C1-09.
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Control Methods

Piii?“ Name Description Setting | Factory Cdr:iir;gge VIf | Open |Closed MESASO _ Page
Number| Displa Range | Setting | Opera- | v | with | Loop | Loop Reqister
play tion PG | Vector | Vector 9
Motor tem-
Perature Sets H3-09 to E and sets the
input filter delay time constant for the 0.00 to
L1-05 |time constant Y ) 0.20s No A A A A 484H 6-50
motor temperature (ther- 10.00
MOL Filter |mistor) input in seconds.
Time
EPower Loss Ridethrough: L2
Name C;r:jaur:g Control Methods MEMO-
Param- o ; ) BUS
eter Description Eftt'”g ';aftt."ry ing Vif | Open |Closed ~ |Page
Number | Display Enge | EEuing Opera- VI | with | Loop | Loop | Regis-
. PG | Vector | Vector ter
tion
Momentary | 0: Disabled (DC bus
power loss undervoltage (UV1) detec-
detection tion)
1: Enabled (Restarted when
the power returns within
the time set in L2-02.
When L2-02 is exceeded, 6.52
L2-01 DC bus undervoltage is 0to2 0 No A A A A 485H 6126
PwrL Selec- detected.)
tion 2: Enabled while CPU is
operating. (Restarts when
power returns during
control operations. Does
not detect DC bus
undervoltage.)
Momentary
power loss Ridethrough time, when 1
12-02 |ridethru time | Momentary Power Loss Selec- 1 1 o | 0:Ls /g0 1A | A | A ageH | 652
- tion (L2-01) is set to 1, in units *1
PwrL Ride- | ¢ seconds.
thru t
b Sets the Inverter's minimum
E/l[m.k a5¢= | baseblock time, when the
ock time Inverter is restarted after
power loss ridethrough.
Set the time to approximately
0.7 times the motor time con- 0.1to 02s 6-52
L2-03 stant. 50 % No A A A A 487H 6.53
PwrL Base- | When an overcurrent or over-
block t voltage occurs when starting a
speed search or DC injection
braking, increase the set val-
ues.
Voltage Sets the time required to return
recovery
o the Inverter output voltage 0010 03s 6.52
L2-04 from OV to normal voltage at 50 *1 No A A A A 488H 6.53
PwrL V/F the completion of a speed '
Ramp t search.
Undervolt-
age de\t/ec- Sets the DC bus undervoltage
tion level (UV) detection level (DC bus 150 to 190 V 6.52
L2-05 voltage). 210 S No A A A A 489H 6.126
PUV Det Usually changing this setting is *2
Level not necessary.




User Parameter Tables

Chang Control Methods MEMO-

Name
Param- g Setting | Factory | © dur- BUS
eter Description il oY | ing VI | Open | Closed > | Page
Number| Displ ange | Setting | | VI | with | Loop | Loop | Regis-
Isplay pera- PG | Vector | Vector | tgr
tion
Kinetic

Er}ergy Buff- | Sets the time required to decel-
ering decel- | erate from the speed where the

eration time | deceleration at momentar; 0.0 to
L2-06 Kinetic power loss command (Kir}lletic 200.0 0.0 No A A A No 48AH | 6-126
Energy Buff- | Energy Buffering) is input to
ering zero speed.
Frequency
Momentary
recovery Sets the time to accelerate to 0.0 to 0.0
L2-07 |ume the set speed after recovery 755 © No A A A No 48BH | 6-126
UV Return | from a momentary power loss.
Time
Frequency
requction Sets the reduction gain of the
gain at output frequency at the begin-
Kinetic ning of deceleration at momen-
12-08 f:;zrgg;itum ?;ng;vlv;i flf‘;iisn(g?“e“c 010300 100% = No | A | A | A | No | 48CH |6-126
Kinetic Reduction = slip frequency
Energy Buff- | before Kinetic Energy Buffer-
ering ing operation x L2-08 x 2
Frequency

* 1. The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
* 2. These are values for a 200 V class Inverter. The value for a 400 V class Inverter is the double.
* 3. If the setting is 0, the axis will accelerate to the specified speed using the specified acceleration time (C1-01 to C1-08).

mStall Prevention: L3
I
param-| Name o st oot cdha_nge Control Methods MEMO-
eter Description Rzn'”g ;?W O”””g VIi | Open [Closed| BUS | Page
Number | Display ge | setling 53:13_ VI | with | Loop | Loop | poicier
PG | Vector | Vector
Stall preven- | 0: Disabled (Acceleration as
tion selec- set. With a heavy load, the
tion during motor may stall.)
accel 1: Enabled (Acceleration

stopped when L3-02 level
is exceeded. Acceleration
starts again when the
L3-01 current has fallen belowthe | ) No | A | A | A | No | 48FH | 623
stall prevention level).
StallP Accel | 2: Intelligent acceleration

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

Stall preven- |Sets the stall prevention during
tion level acceleration operation current
during accel |level as a percentage of
Inverter rated current.

0,
L3-02 Effective when L3-01 is set to | 0 to 200 152 % No A A A No 490H 6-23
StallP Accel |1or2.
Lvl Usually changing this setting is

not necessary. Reduce the set-
ting when the motor stalls.
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param-| Name ‘ Change Control Methods MEMO-
eter Description SRett'”g Festiagy | Gl VI/f | Open (Closed| BUS | Page
Number| Displa ange | Setting | Opera- | \yf | with | Loop | Loop Register
play tion PG | Vector | Vector 9
Stall preven- |Sets the lower limit for the stall
tion limit prevention during acceleration,
13.03 |during accel o dpsfl‘:::zge of the Inverter | 100/ 50% | No | A | A | A | No | 491H | 6-23
StallP CHP Usually changing this setting is
Lvl not necessary.
Stall preven- Seltacts the stall prevention
tion selec- durmg deceleration. .
tion durin 0: Disabled (Deceleration as
g U
decel set. If deceleration time is
too short, a DC-Bus
overvoltage may result.)
1: Enabled (Deceleration is
stopped when the DC-Bus
voltage exceeds the stall
prevention level.
Deceleration restarts when
the voltage falls below the
stall prevention level
again.) 4-5
L3-04 2: Ir%telligent deceleration Oto3 ! No Q Q Q Q 4924 6-24
mode (Deceleration rate is
StallP Decel . .
automatically adjusted so
Sel that in Inverter can
decelerate in the shortest
possible time. The 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.
Stall preven- |Selects the stall prevention
tion selec- during running.
tion during 0: Disabled (Runs as set. With
running a heavy load, the motor
L3-05 may stall) 02 | 1 No | A | A | No | No | 493H | 6-45
1: Deceleration using
StallP Run deceleration time 1
Sel (C1-02)
2: Deceleration using deceler-
ationtime 2 (C1-04.)
Stall preven- | Set the stall prevention during
tion level running operation current level
during run-  |as a percentage of the Inverter
ning rated current. o
L3-06 Effective when L3-05 is 1 or 2. 32002)0 153 & No A A No No 494H 6-45
Usually changing this setting is
StallP Run | ot necessary.
Level Reduce the setting when the
motor stalls.

* The given initial value is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the initial value will
be 120%.
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BReference Detection: L4

User Parameter Tables

Param- e Change Control Methods M:S/ISO-
eter " Setting | Factory | during VIf | Open |Closed P
N Displ pEsaphen Range | Setting | Opera- | vy | with | Loop | Loop | Regis- | o
ber splay tion PG | Vector | Vector |  ter
Speed agree- . .
ment detection | ELfective when f(m/f-Set agree | o oo
L4-01 |level I", "Frequency detection 1" or | 1556 | goHz | No | A | A | A | A | 499H | 6-31
"Frequency detection 2" is set %
Spd Agree for a multi-function output.
Level
Speed agree- | Effective when "f,.¢/f, agree
ment detection | 1 f /. agree 1" or "Fre- 0.0t
L4-02 width quency detection 1" or "Fre- 20.0 2.0 Hz No A A A A 49AH 6-31
Spd Agree quency detection 2" is set for a
Width multi-function output.
Speed agree- ) .,
ment detection | Effective when "fo,/fie agree | -150.0
L4-03 |level (+/-) 2", "Frequency detection 3" or to 0.0 Hz No A A A A 49BH | 6.3
"Frequency detection 4" is set | +150.0
Spd Agree for a multi-function output. *
Lvl+-
Speed agree- | Effective when "f,.¢/f,, agree
ment detection | nf /f  agree 2", "Fre- 0.0 1o
L4-04 |width (+/-) quency detection 3" or "Fre- 500 | 20Hz | No A A A A | 49CH | 6-31
Spd Agree quency detection 4" is set for a
Wdth+- multi-function output.
Operation 0: Stop (Operation follows the
when fre- frequency reference.)
quency refer- 1: Operation continues at the
ence is missing frequency, set in parameter
L4-05 L4-06. Oorl 0 No A A A A 49DH | 6-57
Frequency reference loss
RefLoss Sel | means that the frequency
reference value drops over
90% in 400 ms.
Frequency ref-
erence value at
frequency ref- Sets the frequency reference 0010
L4-06 | erence loss value when the frequency ref- 100.0% 80% No A A A A 4C2H | 6-57
erence is missing ’
Fret at Floss

* The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range will

be 0.0 to 400.0 Hz.

BFault Restart: L5

PEIEN- Name Setting | Factory (i;:f;ir;]%e Con\}:fOI N(l)ethOd(j d LSes
eter Description ] pen |Llosed|  BUS | Page
Number| Displa P Range | Setting | Opera- | \yf | with | Loop | Loop Reqister 9
play tion PG | Vector | Vector 9
Number of | Sets the number of auto restart
auto restart attempts.
L5-01 |attempts Automatically restarts aftera | 0to 10 0 No A A A A 49EH | 6-58
Num of fault and conducts a speed
Restarts search from the run frequency.
Auto restart | Sets whether a fault contact
operation output is activated during fault
selection restart.
L5-02 0: No output (Fault contactis | 0or1 0 No A A A A 49FH 6-58
not activated.)
Restart Sel 1: Output (Fault contact is
activated.)
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ETorque Detection: L6

Control Methods

le;z;:n— Name Description Setting | Factory %r'ﬁir;‘%e V/f | Open [Closed MIBEl'_\JASO- BNt
Number| Display p Range | Setting Oggrl;a— VIF | with | Loop | Loop | et g
PG | Vector | Vector
0: Overtorque/undertorque
Torqut: detection disabled.
detect'lon 1: Overtorque detection only
selection 1 with speed agreement;
operation continues
(warning is output).
2: Overtorque detected
continuously during
operation; operation
continues
(warning is output).
3: Overtorque detection only
with speed agreement;
output stopped upon
detection.
4: Overtorque detected
continuously during
L6-01 operation; output stopped |, 1o | No | A | A | A | A | 4AIH | 646
upon detection.
Torq Det 1 5: Undertorque detection only
Sel with speed agreement;
operation continues
(warning is output).
6: Undertorque detected
continuously during
operation; operation
continues
(warning is output).
7: Undertorque detection only
with speed agreement;
output stopped upon
detection.
8: Undertorque detected
continuously during
operation; output stopped
upon detection.
Torque detec- | Open loop vector control:
tion level 1 Motor rated torque is set as
L6-02 100%. 010300 | 150% No A A A A 4A2H | 6-46
Torq Det 1 V/f control: Inverter rated cur-
Lvl rent is set as 100%.
Torque detec-
L6203 tion time 1 Sets the overFoqu'le/under- 0.0 to 0ls No A A A A AAZH | 646
Torq Det 1 torque detection time. 10.0
Time
Torque detec-
tion selection
L6-04 |2 0to8 0 No A A A A 4A4H | 6-46
Torq Det 2
Sel
Torque detec-
tion level 2 See L6-01 to L6-03 for a 0to
L6-05 description. 150% No A A A A 4ASH 6-46
Torq Det 2 300
Lvl
Torque detec-
tion time 2 0.0 to
L6-06 0.1s No A A A A 4A6H | 6-46
Torq Det 2 10.0
Time




User Parameter Tables

ETorque Limits: L7

Param-| Name Change Control Methods MBES/ISO
eter . Setting | Factory | during VA | Open |Closed
Num- Displa Description Range | Setting | Opera- | v/ | with Lgop Loop | Regis- Page
ber play tion PG | Vector | Vector ter
Forward
drive
torque limit 0to
L7-01 300 200%* No No | No A A 4ATH | 6-43
Torq Limit
Fwd
Reverse
drive o
torque limit Sets the torque limit value as a per-
L7-02 centage of the motor rated torque. 0to 200%* No No | No A A 4ASH | 6-43
Four individual regions can be set. 300
Torq Limit
Rev Output torque
Positive torque
Forward L7-01
No. of
regenera- motor
tive torque | Revers rotations
F e For-
L7.03 | Imit ; ward (3) (;8 200%*| No |No | No | A | A | 4A9H | 6-43
Torq Lmt
Fwd Rgn
Reverse
regenera-
tive torque
L7-04 1Mt 000 |200%*| No | No|No | A | A | 4AAH | 643 5
Torq Lmt
RevRen —
Torque
limit time o o
L7-06 | constant Sets the torque limit integration time 5 to 200 ms No No | No A No AACH | 6.44
constant 10000
Torque
Limit Time
Torque Sets the torque limit operation during
Limit Oper- | acceleration and deceleration.
ation dur- 0: P-control (I control is added at
ing accel/ constant speed operation)
decel 1: I-control
Normally changing this setting is not
L7-07 necessary. Oorl 0 No No | No A No 4C9H | 6-44
If the torque limitation accuracy dur-
Torque ing accel/decel. has preference, I con-
Limit Sel | trol should be selected. This may
result in an increased accel./decel.
time and speed deviations from the
reference value.

* A setting value of 100% is equal to the motor rated torque.
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BHardware Protection: L8

Control Methods

le;z;:n— Name Description Setting | Factory %r'ﬁir;‘%e V/f | Open [Closed MIBEl'_\JASO- BNt
Number| Display p Range | Setting Oggrl;a— VIF | with | Loop | Loop | et g
PG | Vector | Vector
Protect selec-
tion for inter-
nal DB 0: Disabled (no overheating
L8-01 |resistor (Type | Protection) Oorl | 0 No | A | A | A | A | 4ADH | 659
ERF) 1: Enabled (overheating
protection)
DB Resistor
Prot
Overheat pre- |Sets the detection temperature
alarm level for the Inverter overheat detec-
L8-02 tion pre-alarm in °C. 0 Toseck | No | A | A | A | A | 4AEH | 660
OH Pre- The pre-alarm detects when 130
Alarm Lvl the cooling fin temperature
reaches the set value.
Operation Sets the operation for when the
selection after | Inverter overheat pre-alarm
overheat pre- |occurs.
alarm 0: Decelerate to stop using the
deceleration time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time 0to3 3 No A A A A 4AFH | 6-60
C1-09.
OH Pre- 3: Continue operation
Alarm Sel (Monitor display only.)
A fault will be given in setting
0 to 2 and a minor fault will be
given in setting 3.
Input open- 0: Disabled
phase protec- | 1: Enabled (Detects power
L8-05 tion selection supply open—ph?se, power | o | No A A A A ABIH 6-60
supply voltage imbalance
Ph Loss In Sel or DC bus electrostatic
capacitor deterioration.)
Output open- | 0: Disabled
phase protec- 1: Enabled, 1 Phase Observa-
tion selection tioin
2: Enabled, 2 and Phase
Observatioin
An output open-phase is
L8-07 detected at less than 5% of Oor2 0 No A A A A 4B3H 6-61
Ph Loss Out |Inverter rated current.
Sel When the applied motor capac-
ity is small compared to the
Inverter capacity, the detec-
tion may not work properly
and should be disabled.
Ground pro- | 0:Disabled
tection selec- | |-Enabled
L8-09 |tion It is not recommended to use Oorl 1 No A A A A 4B5SH 6-61
Ground Fault |another setting than factory
Sel setting.
Cooling fan | Set the ON/OFF control for the
control selec- cooling fan.
L8-10 |tion 0: ON when Inverter is Oorl 0 No A A A A 4B6H 6-62
Fan On/Off running only
Sel 1: ON whenever power is ON




User Parameter Tables

Control Methods

Change MEMO-
Param- Name ) !
eter Description Sdliilig) || [Py | Gl VI/f | Open (Closed| BUS | Page
Number| Displa Range | Setting | Opera- | v | with | Loop | Loop Register
play tion PG | Vector | Vector 9
Cooling fan
control delay ielt the tirr.1e in secortllds to ;
Lg-11 |time clay tuming OFF the cooling |, 300 | 605 | No | A | A | A | A | 4B7H | 662
fan after the inverter STOP
Fan Delay command is given.
Time
Ambient tem-
perature
L8-12 Sets the ambient temperature. |45 to 60 | 45 °C No A A A A 4B8H 6-62
Ambient
Temp
OL2 charac- | 0: OL2 characteristics at low
teristics selec- speeds disabled.
tion at low 1: OL2 characteristics at low
L8-15 |speeds speeds enabled. Oorl 1 No A A A A 4BBH | 6-63
It is not recomended to use
OL2 Sel @ another setting than the factory
L-Spd setting.
Soft CLA
Lg-1g  Selection 0: Disable Oorl | 0 No | A | A | A | A |4 | -
1: Enable
Soft CLA Sel
* The factory setting depends upon the Inverter capacity. The value for a 200 V Class Inverter of 0.4 kW is given.
€ N: Special Adjustments
EHunting Prevention Function: N1
Pl Name Setting | Factory (i;:]arir;]%e Con\};.fOI N(l)ethOd(j d LSes
t ioti { pen | Close: B =}
\ ue met:er Sisola Description Range | Setting | Opera- | vt | with | Loop | Loop e LiJSSter age
play tion PG | Vector | Vector 9
Hunting-pre- | 0: Hunting-prevention
vention func- function disabled
tion selection | 1: Hunting-prevention
function enabled
The hunting-prevention func-
N1-01 tion suppresses hunting when | )y No | A | A | No | No | 58H | 6-41
the motor is operating with a
Hunt Prev | jioh¢ oad.
Select If high response is has the
priority over vibration suppres-
sion, disable the hunting-pre-
vention function.
Hunting-pre- | Sets the hunting-prevention
vention gain | gain.
Normally, there is no need to
change this setting.
If necessary, make the adjust-
ments as follows:
N1-02 . va1bfat10n occurs w1th light | 0.00 to 1.00 No A A No No SSIH 4-16
Hunt Prev load, increase the setting. 2.50 6-41
Gain « If the motor stalls, reduce
the setting.
If the setting is too large, the
voltage will be too suppressed
and the motor may stall.
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HAutomatic Frequency Regulator: N2

Control Methods

FELE- Setting | Factory (iirll.l?’ir;lgge Vi | O Closed MEMO-
¢ ioti { pen |Close:
eter Name Description Range | Setting | Opera- | v | with | Loop | Loop BL_JS Page
Number : Register
tion PG | Vector | Vector
Speed feed- | Sets the internal speed feed-
back detec- | back detection control gain.
tion control | Normally, there is no need to
(AFR) gain | change this setting.
If necessary, adjust this param-
eter as follows:
. -1
N2-01 « If hunting occurs, increase 0.00 to 1.00 No No No A No 584H #16
10.00 6-42
the set value.
AFR Gain « Ifresponse is low, decrease
the set value.
Adjust the setting by 0.05 ata
time, while checking the
response.
Speed feed-
back detec- | Set the time constant 1 to
tion control | decide the rate of change inthe | 0 to
N2-02 (AFR) time | speed feedback detection con- | 2000 S0ms No No | No A No S85H 6-42
constant trol.
AFR Time
Speed feed-
back detec-
tion control | Set the time constant 2 to 0to
N2-03 (AFR) time decide the rate of change in the 2000 750 ms No No | No A No 586H 6-42
constant2 | Speed:
AFR Time 2
BHigh-slip Braking: N3
PELEI- Name Setting | Factory %ﬁi?\%e Con\};-fm N(I)ethOd(j d MEMO-
t ipti ) [ | (Giler=) BUS P
Nfr:l:er Disola Do Range | Setting | Opera- | vy | with | Loop | Loop Register a9e
play tion PG | Vector | Vector 9
High-slip
braking ) Sets the frequency width for
deceleration | deceleration during high-slip
N3-01 fr«?quency braking in percent, taking the | 1to 20 5% No A A No No 588H | 6-127
width maximum frequency (E1-04)
HSB Down |s 100%.
Freq
High-slip Sets the current limit for decel-
braking cur- |eration during high-slip brak-
rent limit ing in percent, taking the motor 100 to
N3-02 rated current as 100%. The 150% No A A No No 589H | 6-127
. 200
resulting limit must be 150%
HSB Current | ¢ the Inverter rated current or
less.
High—slip Sets the dwell time of the out-
braklng Stop | put frequency for FMIN (1.5 0.0 1o
N3-03 |dwell time | Hz) during V/f control. 100 10s No A A | No | No | 58AH |6-127
HSB Dwell |Effective only during decelera- '
Time tion with high-slip braking.
High-slip
braking OL Set ;he OL timj when th; out-
N3-04 |time put frequency does not change | 3010 |5 | g | A | A | No | No | SSBH | 6127
for any reason during decelera-| 1200
HSBOL  |tion with high-slip braking.
Time




User Parameter Tables

@ Digital Operator Parameters: o

EMonitor Selections: o1

Paeii?" Name Description Setting | Factory %T‘?i?‘%e Con\}/rfOI N(|Jepter:10d;086d MIEBASO | Page
Number| Display p Range | Setting Ogsrr]a- VIf | with | Loop | Loop | pc i g
PG | Vector | Vector
Monitor Set the number of the 4rd.
selection monitor item to be displayed in
0l1-01 User Moni= | the Drive Mode. (U1-0010) 4to0 33 6 Yes A A A A 500H | 6-129
tor Sel (On LED operator only.)
Monitor Sets the monitor item to be dis-
selection played when the power is
after power |turned on.
o1-02 |*P I Frequency reference 1to4 1 Yes | A | A | A | A | 501H |6129
2: Output frequency
Power-On 3: Output current
Monitor 4: The monitor item set for
ol-01
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: rpm units (Set the
motor poles.) 5
40 to 39999: User
desired display Set [
01-03 the desired values for | 0to 0 No A A A A s | 6-730
setting and display for | 39999
Display the max. output
Scaling frequency.
RN
Sets the value that is
to be displayed at
100% excluding the
decimal point.
Sets the number of
decimal places.
Example: When the max. out-
put frequency value is 200.0,
set 12000
Setting unit
for fre-
quency Set the setting unit for fre-
parameters | quency reference-related
01-04 |related to V/f | parameters. Oorl 0 No No | No | No A 503H | 6-130
characteris- | 0: Hz
tics I: min™!
V/f Display
Unit
LCD Dis- Sets the contrast on the
play contrast |optional LCD operator
adjustment  |(JVOP-160).
1: light
01-05 : 0to5 3 Yes A A A A 504H | 6-130
LCD Con- 3.
: normal
trast 4-
5: dark
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EDigital Operator Functions: 02

Control Methods

Pi;zrrn_ Name Description Setting | Factory %Tﬁir;%e V/f | Open [Closed MSBASO- BNt
Number | Display p Range | Setting Oﬁgrl;a— vif | with | Loop | Loop | oot g
PG | Vector | Vector
LOCAL/ Enables/Disables the Digital
REMOTE Operator Local/Remote key
key enable/ 0: Disabled
02-01 |disable 1: Enabled (Switches between | 0 or 1 1 No A A A A 505H | 6-130
the Digital Operator and
Local/ the parameter settings b1-
Remote Key 01’ b1-02)
STOP key Enables/Disables the Stop key
during con- |in the run mode.
trol circuit 0: Disabled (When the run
02-02 termingl command is i§sued from an Oor1 | No A A A A S06H | 6-130
operation external terminal, the Stop
key is disabled.)
Oper Stop 1: Enabled (Effective even
Key during run.)
Clears or stores user initial val-
User parame- | Ues.
ter initial 0: Stores/not set
value 1: Begins storing (Records the
set parameters as user
02-03 initial values.) 0to2 0 No A A A A 507H | 6-130
2: All clear (Clears all
User recorded user initial values)
Defaults When the set parameters are
recorded as user initial values,
1110 will be set in A1-03.
kVA selec- | Do not set unless after replac-
0204 |0" ing the control board. (Referto | pp | No | A | A | A | A | s508H |6130
Inverter page 5-70 for the setting val-
Model# ues).
Frequency When the frequency reference
reference set- | is set on the Digital Operator
ting method frequency reference monitor,
selection sets whether the Enter key is
necessary or not.
02-05 0: Enter key needed Oorl 0 No A A A A 509H | 6-130
1: Enter key not needed
Operator When set to 1, the Inverter
M.O.P. accepts the frequency refer-
ence without Enter key opera-
tion.
Operation Sets the operation when the
selection Digital Operator is discon-
when digital |nected.
operator is 0: Operation continues even if
disconnected the Digital Operator is
02-06 disconnected. Oorl 0 No A A A A 50AH | 6-130
1: OPR is detected at Digital
Oper Operator disconnection.
Detection Inverter output is switched
off, and the fault contact is
operated.
Cumulative
operation . .
02-07 |time setting Sets t.he cumulgtwe operation 0to 0 hr No A A A A SOBH | 6.131
time in hour units. 65535
Elapsed
Time Set




User Parameter Tables

param-| Name Change Control Methods MEMO-
ik Setting | Factory | during Vi | O Closed
eter Description ) pen |Closed| BUS | Page
Number| Displa P Range | Setting | Opera- | \yf | with | Loop | Loop Redister 9
play tion PG | Vector | Vector 9
Cumulative
operation 0: Accumulated inverter
time selec- i
power on time.
08 |, -131
02-08 | tion 1: Accumulated inverter run Oorl 0 No A A A A S0CH | 6-13
Elapsed time.
Time Run
Initialize
02-09 | Mode 2: Europe 2 2 No | A | A | A | A | sDH| -
InitModeSet
F' an opera- Sets the initial value of the fan
tion time set- | operation time. 0t
02-10 |ting The operation time is accumu- 65535 0 hr No A A A A S0EH | 6-131
Fan ON lated starting from this set
Time Set value.
Faulttrace  |0: No initialisation
initialize - Initialize (=
02-12 I+ Initialize (= zero clear) after | ) | 0 No Al A | A A | 510H |6131
Fault Trace | setting 1% 02-12 will be
Init returned to 0%
kWh moni- | 0: No initialisation
tor initialize - Initialize (=
02-14 I+ Initialize (= zero clear) after | ) | 0 No Al A | A A | 512H | 6131
kWh Moni- |setting ”1* 02-14 will be
tor Init returned to 0%
B Copy Function: 03
param- | Name Change Control Methods MEMO- 5
it Setting | Factory | during Vi | O Closed
eter Description : pen |Closed| BUS | Page
Number| Displa P Range | Setting | Opera- | v | with | Loop | Loop Reqister : _
play tion PG | Vector | Vector 9
Copy func- 0: Normal operation
tion selection | 1: READ (Inverter to
Operator)
- -131
03-01 Copy Func. | 2: COPY (Operator to 0to3 0 No A A A A 515H | 6-13
tion Sel Inverter)
3: Verify (compare)
Read permis-
sion selection | ()- ibi
03-02 0: READ prohibited Oorl 0 No | A | A | A | A | 516H |6131
Copy 1: READ permitted
Allowable
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HT: Motor Autotuning

PZ@T Name Description Setting | Factory %T‘?ir;‘%e Con\}/rfm N(I)?)L:OdCslosed M:SASO | Page
. p Range | Setting | Opera- | with | Loop | Loop . 9
Number|  Display - Register
PG | Vector | Vector
Motor 1/2 Sets the parameter group, in
selection which the autotuned motor
T1-00 parameters are stored. lor2 1 No Yes | Yes | Yes Yes 700H 4-8
Select Motor | 1: E1 to E2 (motor 1)
2: E3 to E4 (motor 2)
Autotuning | Sets the autotuning mode.
npde selec- | o Rotating autotuning 48
T1-01 |tion 1: Non-rotating autotuning 0to2*1 0 No Yes | Yes | Yes Yes 701H 41l
Tuning Mode | 2: Non-rotating autotuning for
Sel line-to-line resistance only
Motor out-
put power ts the output f th 0.00 to |0.40 kW
T1-02 Sets the output power of the N No | Yes | Yes | Yes | Yes | 702H | 4-11
Mitr Rated motor in kilowatts. 650.00 *2
Power
Motor rated
0 to
voltage ts the rated voltage of th 200.0 V
T1-03 Sets the rated voltage of the |, 55 . No | No | No | Yes | Yes | 703H | 4-11
Rated motor. 3 3
Voltage
Motor rated
0.32 to
current ts the rated t of th 1.90 A
T1-04 Sets the rated current of the 6.40 " No | Yes | Yes | Yes | Yes | 704H | 4-11
Rated motor. x4 2
Current
Motor base
0 to
frequency ts th fi f th
T1-05 Sets the base frequency of the | 5 o 1 6o 0z | No | No | No | Yes | Yes | 705H | 411
Rated Fre- | motor. %5
quency
Number of
motor poles | Sets th £ mot 2 to 48
T1-06 Sets the number of motor °% | 4poles| No | No | No | Yes | Yes | 706H | 4-11
Number of | Poles. poles
Poles
Motor base he b dofth
ts tl tl 0 t 1750
T1-07 |speed Sets the base speed of the 0 | IO N | No | No | Yes | Yes | 707H | 411
motor in r/min. 24000 | r/min
Rated Speed
Number of
PG pulses
T1-08 Sets the number of PG pulses |- 0t 11004 | no | No | No | No | Yes | 708H | 4-11
PG Pulses/ | Per revolution. 60000
Rev
* 1. Set T1-02 and T1-04 when 2 is set for T1-01. For V/f control or V/f control with PG a set value 2 is possible only.
* 2. The factory setting depends on the Inverter capacity. (The value for a 200 V Class Inverter for 0.4 kW is given.)
* 3. These are values for a 200 V class Inverter. Values for a 400 V class Inverter are double.
* 4. The setting range is from 10% to 200% of the Inverter rated output current. (The value for a 200 V Class Inverter for 0.4 kW is given.)
* 5. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range

will be 0.0 to 400.0 Hz.



User Parameter Tables

&€ U: Monitor Parameters

B Status Monitor Parameters: U1

Param-| Name Output Signal Level Dur- |\ . Control Methods | yemo-
eter Description ing Multi-Function Ana- Unit. Vi V{L (LDPen Cﬂosed BUS
Number i Pl 00p 0op i
Display log Output PG | Vector | Veotor | REJister
Frequency
U101 reference Monitors/sets the frequency |10 V: Max. frequency 0.01 Yes | Yes | Yes | Yes 40H
reference value.* (0 to £+ 10 V possible) Hz
Frequency p
Ref
Output fre- )
Ul-02 | quency Monitors the output fre- 10 V: Max. frequency 0.01 Yes | Yes | Yes Yes ATH
quency.* (0 to £ 10 V possible) Hz
Output Freq
Output cur- 10 V: Inverter rated output
rent t
Ul1-03 Monitors the output current. cutren 0.1 A| Yes | Yes | Yes Yes 42H
Output (0to+10V, absolute value
Current output)
Control
method i
Ul1-04 Displays the current control (Cannot be output.) - Yes | Yes | Yes Yes 43H
Control method.
Method
Motor speed . 10 V: Max. frequency
U1-05 Momt‘fs the detected motor | ', "4 10 v possible) 0001 No | Yes | Yes | Yes | 44H
Motor Speed speed. Hz
Output volt-
age Monitors the output voltage 10°V: 200 VAC
U1-06 put voTtag (400 VAC) 0.1V| Yes | Yes | Yes | Yes | 45H
Output reference value.
(0 to +10 V output)
Voltage
DC bus volt-
age Monitors th inDCb 10 V: 400 VDC
U1-07 Vo‘l)t? er © main DL bus (800 VDC) IV | Yes | Yes | Yes | Yes | 46H
DC Bus ge (0to +10 V output)
Voltage
Output 10 V: Inverter capacity
U1-08 power Monitors the output power (max. applicable motor 0.1 Yes | Yes | Yes Yes 47H
Output (internally detected value). capacity) kW
kWatts (0 to + 10 V possible)
Torque refer- Moni he |
ence onitors the internal torque :
U1-09 reference value for open vec- é(t) \i ll\(;lc:/tor ra_tbeld torque 0.1% | No | No Yes Yes 48H
Torque tor control. Oto possible)
Reference

* The unit is set in 01-03 (frequency units of reference setting and monitor).
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. Control Methods MEMO-
param. | Name Output Signal Level Min Vit BUS
eter Description During Multi-Function Unit. Vi | with (L)pen CL'OSGd el
Number H oop oop =
Display Analog Output PG | Vector | Vector |  tar
Input termi- | Shows input ON/OFF status.
nal status U1-10=¢44¢¢¢¢ 1 FWD commang
—(S1) is ON
t 1: REV command
(S2)is ON
1: Multi input 1
(S3)is ON
1: Multi input 2
Ul-10 (34)73 |(|)r;\7u (Cannot be output.) - Yes | Yes | Yes Yes 49H
Input Term
St 1: Multi input 3
s L (s5)isON
1: Multi input 4
L (s6)isON
1: Multi input 5
(S7)is ON
Output termi- | Shows output ON/OFF status.
nal status U= o fiian ittt
1: Multi-function
contact output 1
(M1-M2) is ON
1: Multi-function
contact output 2
(M3-M4) is ON
Ul-11 1: Multi-function | (Cannot be output.) - Yes | Yes | Yes Yes 4AH
Output Term contact output 3
Sts (M5-M6) is ON
Not used
(Always 0).
1: Error output
(MA/MB-MC) is
ON
Operation Inverter operating status.
status Ul-12=¢ieieitt
[ Run
L 1: Zero speed
1: Reverse
1: Reset signal
input
Ul-12 1: Speed agree | (Cannot be output.) - Yes | Yes | Yes Yes 4BH
Int Ctl Sts 1 L——— 1:Inverter read
L 1:Minor fault
1: Major fault
Cumulative |Monitors the total operating
operation time of the Inverter.
ti The initial val d th - 1
Ul1-13 'me -e 1n.1 1l vaiue an .e oper (Cannot be output.) Yes | Yes | Yes Yes 4CH
ating time/power ON time hr
E?apsed selection can be set in 02-07
Time and 02-08.
Software No.
(flash mem-
Ul-14 ory) (Manufacturer’s ID number) |(Cannot be output.) - Yes | Yes | Yes Yes 4DH
FLASH ID
Terminal A1 | Monitors the input level of
input level log input Al. A value of : 1009
Ul-15 ana og 1pt vaue o 10°V: 100% 0.1% | Yes | Yes | Yes Yes 4EH

Term Al
Level

100% corresponds to 10V
input.

(0to =10 V possible)




User Parameter Tables

. Control Methods MEMO-
param. | Name Output Signal Level | . T BUS
eter Description During Multi-Function Uni t Vi | with (Epen Cﬂoseol Regis
Numb i oop oop =
umoer DISpIay AnaloQ OUtpl"t Vector | Vector t
PG er
Terminal A2 | Monitors the input level of
inputlevel | analog input A2. A value of | 10 V/20mA: 100%
Ul-16 0.1% | Yes | Yes Yes Yes 4FH
Term A2 100% corresponds to 10V/ (0 to £10 V possible) o
Level 20mA input.
Motor sec- | Monitors the calculated value
ondary cur- | of the motor secondary cur-
UL-18 [rent(Ia) | rent. é? \ill\(/)k\)]tor tratfd ourrent) | o, | Yes | Yes | Yes | Yes | SIH
Mot SEC The motor rated current corre- Oto output)
Current sponds to 100%.
Motor excita- | Monitors the calculated value
tion current | of the motor excitation cur-
U1-19 (Id) rent. 10 V:Motor rated current) 01% | No | No | Yes | Yes SOH
The motor rated current corre- | (0 to +10 V output)
Mot EXC sponds to 100%.
current
Frequency Monitors the frequency refer-
reference ence after the soft starter.
after soft- This frequency value does not | 10 V: Max. frequency 0.01H
U1-20 starter include compensations, such |(0 to + 10 V possible) z Yes | Yes | Yes Yes 33H
as slip compensation.
SES Output | The ynit is set in 01-03.
ASR input | Monitors the input to the
speed control loop. 10 V: Max. frequency 0.01
Ut-21 ASR Input | The maximum frequency cor- | (0 to + 10 V possible) % No | Yes | No Yes saHt
responds to 100%.
ASR output | Monitors the output from the 10 V:Max. frequency
speed control loop. . 0.01
Ul-22 . (0 to = 10 V possible) o No | Yes No Yes 55H
ASR output | The maximum frequency cor- %
responds to 100%.
PID feed-
back value | Monitors the feedback value |10 V: 100% feedback value 0.01
Ul-24 PID when PID control is used. (0 to £ 10 V possible) % Yes | Yes | Yes | Yes S7TH
Feedback
Output volt-
age refer- Monitors the Inverter internal | 10 V: 200 VAC
U1-26 |ence (Vq) voltage reference for motor 400 VAC 0.1 V| No No Yes Yes S9H
g
Voltage secondary current control. (0 to + 10 V possible)
Ref(Vq)
Output volt-
age refer- Monitors the Inverter internal | 10 V: 200 VAC
U1-27 |ence (Vd) voltage reference for motor 400 VAC 01V| No | No | Yes | Yes 5AH
g
Voltage excitation current control. (0 to + 10 V possible)
Ref(Vd)
Software No. . . "
U1-28 |(CPU) g/a[?:;zc)turer s CPU soft- (Cannot be output.) - Yes | Yes | Yes Yes 5BH
CPU ID '
kWH Lower
four digits | Shows the consumed energy
U1-29 Wh Lower | in KWh. U1-29 shoes the (Cannot be output.) - Yes | Yes | Yes Yes SCH
4 dig lower four digits, U1-30
shows the upper five digits.
kWH Higher
five digits
U1-30 Doooo Dooo.o (Cannot be output.) - Yes | Yes | Yes Yes 5DH
kWh Upper U1-30 U1-29
5 dig
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. Control Methods MEMO-
param. | Name Output Signal Level | . T BUS
eter Description During Multi-Function Unit. Vi | with IC_JPe“ CL'0590' Regis
Number i oop oop =
Display Analog Output PG | Vector | Vector |  ter
ACR output Moni N |
of q axis onitors the current contro . o
Ul-32 output value for the motor éO \i 11(?34 bl (())/1 No | No Yes Yes SFH
ACR(q) secondary current. Oto possible) ’
Output
ACR output i
o Monitors the current control 10 V: 100% 01
U1-33 |oldaxis output value for the motor . o No | No | Yes | Yes 60H
o (0 to £ 10 V possible) %
ACR(d) axis |€xcitation current.
OPE fault
parameter Shows the first parameter
Ul1-34 number when an OPE fault is |(Cannot be output.) - Yes | Yes | Yes Yes 61H
OPE detected.
Detected
Zero sevo Shows the number of PG
movement | pylses of the movement range
U1-35 |pulses when zero servo was acti- (Cannot be output.) - No No No Yes 62H
Zero Servo | vated. The shown value is the
Pulse actual pulse numer times 4.
PID input 10 V: 100% PID i 0.01
) volume . : () input .
U1-36 PID input volume (0to £ 10 V possible) % Yes | Yes | Yes Yes 63H
PID Input
PID output )
U1-37 |volume PID control output 10V: 100% PID 9utput 0.01 Yes | Yes | Yes Yes 64H
(0to =10 V possible) %
PID Output
. . . 0.01
U1-38 |PID setpoint |PID setpoint 10 V: 100% PID setpoint % Yes | Yes | Yes Yes 65H
0
MEMOBUS |Shows MEMOBUS errors.
communica-
tions error U1-39= . 1itiati
code & 1: CRC error
1: Data length error|
Not used
1: Parity error
Ul1-39 (Cannot be output.) - Yes | Yes | Yes Yes 66H
1: Overrun error
Transmit Err .
1: Framing error
1: Timeout
Cooling fan
operating Monit(;ril the tolt.al ogeratigg
Ul-40 |time t?me of the coo 108 Al The (Cannot be output.) ! Yes | Yes | Yes Yes 67H
time can be set in hr
FAN Elapsed 02-10.
Time




User Parameter Tables

B Fault Trace: U2

Param-| Name Output Signal Level | . Control Methods MEMO-

_n . . Min.
eter Description During Multi-Func- Unit | v V{L (L)Pe" CL'OSEd BUS
Number | Djsplay tion Analog Output PG | Vostor | Veotor | Register

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

Last fault
U2-02 The error content of the last fault. - Yes | Yes Yes Yes 81H
Last Fault
Reference
frequency at he ref " e th 0.01
U2-03 | fault The reference frequency when the . Yes | Yes | Yes Yes OH
last fault occurred. Hz
Frequency
Ref
Output fre-
quency at The output frequency when the 0.01
U2-04 fault last fault occurred. Hz Yes | Yes Yes Yes 83H
Output Freq
Output cur-
rent at fault
U2-05 The output current when the last 01 A Yes | Yes | Yes Yes QAT
Output fault occurred.
Current
Motor speed . dwhen the | 0.01
U2-06 |at fault The motor speed when the last . No | Yes | Yes Yes 85H
fault occurred. Hz

Motor Speed

Output volt-
age refer- - " |
) ence at fault e output reference voltage
U2-07 when the last fault occurred. 0.1V| Yes | Yes | Yes Yes 86H
Output 5
Voltage

DC bus volt- (Cannot be output.) _

age at fault | The main current DC voltage
DC Bus when the last fault occurred.

U2-08 1V | Yes | Yes Yes Yes 87H

Voltage

Output

power at
fault The output power when the last 0.1

Uz-09 fault occurred. kW

Yes | Yes Yes Yes 88H

Output
kWatts

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

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

Torque torque corresponds to 100%.
Reference

Input termi- . .
The input terminal status when the

nal status at ast ol .
- fault ast fault occurred. _
v The format is the same as for Ul- Yes | Yes | Yes Yes 8AH

Input Term | o

Sts
Output termi-
nal status at | The output terminal status when
U2-12 |fault the last fault occurred. The format - Yes | Yes | Yes Yes 8BH
Output Term |8 the same as for UL-11.
Sts
Operation
status at fault | The operating status when the last
U2-13 fault occurred. The format is the - Yes | Yes Yes Yes 8CH

Inverter Sta-
tus

same as for Ul-12.
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Control Methods

Param-| Name Output Signal Level Min MEMO-
Neter . Description During Multi-Func- Unit. i vm] (Bgss CL'ng)d BUS
umber|  Display tion Analog Output PG | Vector | Vector | ReSister
Cumulative
operation o
U2-14 |time at fault The operating time when the last (Cannot be output.) ! Yes | Yes | Yes | Yes 8DH
fault occurred. hr

Elapsed
Time

4

k‘ -
P:

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




EFault History: U3

User Parameter Tables

Parame- Ve o .Output §|gnal !_evel Dur- Min. [MEMOBUS
ter Num- Description ing Multi-Function Analog Unit [ Register
ber Display Output
Last fault
U3-01 The error content of 1st last fault. - 90H
Last Fault
Second last fault
U3-02 The error content of 2nd last fault. - 91H
Fault Message 2
Third last fault
U3-03 The error content of 3rd last fault. - 92H
Fault Message 3
Fourth last fault
U3-04 The error content of 4th last fault. - 93H
Fault Message 4
Cumulative operation
U3-05 time at fault The total operating time when the 1st previous 1 941
fault occurred. hr
Elapsed Time 1
Accumulated time of
U3-06 second fault The total operating time when the 2nd previous 1 95H
- fault occurred. (Cannot be output.) hr
Elapsed Time 2
Accumulated time of
U3-07 third fault The total operating time when the 3rd previous 1 96H
fault occurred. hr
Elapsed Time 3
Accumulated time of
U3-08 fourth/oldest fault The total operating time when the 4th previous 1 97H
fault occurred. hr
Elapsed Time 4
Fifth last to tenth last 804
fault 805H
U3-09 — 806H
U3-14 The error content of the Sth to 10th last fault - R07H
Fault Message 5 to 10 808H
809H
Accumulated time of 806H
fifth to tenth fault 80FH
U3-15 - Total generating time when 5th ... 10th pevious Ihr 810H
U3-20 fault occured 811H
Elapsed Time 5 to 10 812H
813H
1
~ - The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.
[ J

567




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

will be 0.0 to 400.0 Hz.

Factory Setting
Param- . Open | Closed
,ﬁ;’ Name Setting Range | Unit V/ftr%?n' V/I;glth Loop | Loop
ber Vector | Vector
A1-02=0|A1-02=1
A1-02=2|A1-02=3
b3-01 |Speed search selection 0to3 - 2 3 2 -
b3-02 |Speed search operating current 0 to 200 1% 120 - 100 -
b8-02 |Energy saving gain 0.0 to 10.0 - - - 0.7 1.0
b8-03 |Energy saving filter time constant 0.0 to 10.0 - - - 0;510 O:il
C3-01 |Slip compensation gain 0.0to 2.5 - 0.0 - 1.0 1.0
C3-02 Slip compensation primary delay time con- 0 to 10000 1 ms 2000 ) 200 )
stant
C4-02 Torque compensation primary delay time 0 to 10000 1 ms 200 200 20 )
constant

C5-01 |ASR proportioial gain 1 0.00 to 300.00 - - 0.20 - 20.00
C5-02 | ASR integral time 1 0.000 to 10.000 1 ms - 0.200 - 0.500
C5-03 | ASR proportional gain 2 0.00 to 300.00 - - 0.02 - 20.00
C5-04 | ASR integral time 2 0.000 to 10.000 1 ms - 0.050 - 0.500
C5-06 |ASR delay time 0.000 to 0.500 0.001 - - - 000.4
d5-02 | Torque reference delay time 0to 1000 1 ms - - - 0
E1-08 . . 0.0 to 255.0 15.0 15.0
E3-06 |Mid. output frequency voltage (VB) 2 (0.0 t0 510.0) 0.1V #9%3 #9%3 11.0 0.0
E1-09 . 0.0 to 150.0 1.5 1.5
E3-07 Min. output frequency (FMIN) x4 0.1 Hz 9 ) 0.5 0.0
E1-10 . " 0.0 to 255.0 9.0 9.0
E3-08 |Min. output frequency voltage (VMIN) 2 (0.0 to 510.0) 0.1V #9%3 #9%3 2.0 0.0
F1-09 |Feed forward control selection 0.0 t0 2.0 1 - 1.0 - 0.0

* 1. The settings are 0.05 (Closed Loop Vector) / 2.00 (Open Loop vector) for inverters of S5kW or larger.

* 2. Settings vary as shown in the following tables depending on the Inverter capacity and E1-03.

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

* 4. The given setting range is valid if Heavy Duty is selected (C6-01=0, default setting). If Normal Duty 1 or 2 is selected (C6-01=1 or 2) the setting range




User Parameter Tables

m200 V and 400 V Class Inverters of 0.4 to 1.5 kW*

Para
meter ; 4 Open Closed
Nom- | Uit Factory Setting sl s
ber Vector | Vector
Control | Control
E103| - | O 1 2 3 4 5 6 7 8 9 A/ B|C | D]|E F
E1-04 | Hz | 50.0 | 60.0 | 60.0 | 72.0 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0 | 50.0 | 60.0
EI;OS V 1200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0

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

Hz | 25 3.0 3.0 3.0 | 250 | 25.0 | 30.0 | 30.0 | 25 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0

EI;OS V| 150 | 150 | 150 | 15.0 | 35.0 | 50.0 | 35.0 | 50.0 | 19.0 | 24.0 | 19.0 | 24.0 | 150 | 15.0 | 150 | 150 | 132 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 1.5 0.5 0.0

E1-10

*

V| 90 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 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*

Para
meter ; H Open | Closed
Nom- | Ut Factory Setting sl e
ber Vector | Vector
Control | Control
E1-03 | - 0 1 2 3 4 5 6 7 8 9 A B C D E F
E1-04 | Hz | 50.0 | 60.0 | 60.0 | 720 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0| 180.0 ] 60.0 | 60.0 | 60.0
E1-05 1y 1200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0
E1-06 | Hz | 50.0 | 60.0 | 50.0 | 60.0 | 50.0 | 500 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 5
EI071 | 25 | 30 | 3.0 | 3.0 | 250 | 250 | 300 [ 300 | 25 | 25 | 3.0 | 3.0 | 30 | 30 | 3.0 | 30 | 30 | 00
EI08 1 v 1 140 | 140 | 140 | 140 | 350 | 50.0 | 35.0 | 500 | 18.0 | 23.0 | 180 | 23.0 | 14.0 | 140 | 140 | 140 | 11.0 | 0.0
E1-09 |Hz| 13 | 15 | 15 | 15 | 13 | 13 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15| 15 | 15 | 05 | 00
B0y 190 | 70 | 70 | 70 | 60 | 70 | 60 | 70 | 90 | 110 | 90 [ 130 | 70 | 70 | 70 | 70 | 20 | 00

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

m200 V Class Inverters of 55 to 110 kW and 400 V Class Inverters of 55 to 300 kW*

Para

meter | uni Factory Setting Open | loeee
e Conirol | Conto
eos|-| 0] 1[2][3[4]5[6[7[8]9[A[BJC[DJE]JF

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

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

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

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

E1;08 V| 120 | 12.0 | 12.0 | 12.0 | 35.0 | 50.0 | 35.0 | 50.0 | 15.0 | 20.0 | 15.0 | 20.0 | 12.0 | 12.0 | 12.0 | 12.0 | 11.0 | 0.0

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

B0 v 1 60 | 60 | 60 | 60 | 50 | 60 | 50 | 60 | 70 | 90 | 7.0 | 110 | 60 | 60 | 60 | 60 | 20 | 00

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




€ Factory Settings that Change with the Inverter Capacity (02-04)

m200 V Class Inverters

Parameter B ;
Number Name Unit Factory Setting
- Inverter Capacity kw| 04 | 0.75 15 2.2 3.7 55 7.5 11 15
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)
constant
b8-04 |Energy-saving coefficient - | 288.20 | 223.70 | 169.40 | 156.80 | 122.90 | 94.75 | 72.69 | 70.44 | 63.13
(Eigi) Motor rated current A 1.90 3.30 6.20 8.50 14.00 | 19.60 | 26.60 39.7 53.0
£2-02 Motor rated sli Hz 2.90 2.50 2.60 2.90 2.73 1.50 1.30 1.70 1.60
(E4-02) p . . . . . . . . .
E2-03
Motor no-load current A 1.20 1.80 2.80 3.00 4.50 5.10 8.00 11.2 15.2
(E4-03)
E2-05 . . .
(E4-05) Motor line-to-line resistance | W 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)
Motor iron loss for torque
E2-10 . w 14 26 53 77 112 172 262 245 272
compensation
Momentary power loss ride-
L2-02 . s 0.1 0.1 0.2 0.3 0.5 1.0 1.0 1.0 2.0
thru time
L2-03 |Min. baseblock (BB) time s 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
L2-04 | Voltage recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
L8-02 |Overheat pre-alarm level °C 95 95 95 100 95 95 95 95 90
Parameter ; i
Number Name Unit Factory Setting
- Inverter Capacity kW | 18.5 22 30 37 45 55 75 90 110
02-04 kVA selection - 9 A B C D E F 10 11
b8-03 Energy-saving filter time s 0.50 (Open Loop vector) 2.00 (Open Loop vector)
constant
b8-04 |Energy-saving coefficient - 57.87 | 51.79 | 46.27 | 38.16 | 35.78 | 31.35 | 23.10 | 23.10 | 23.10
(Eigi) 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 Hz 1.67 1.70 1.80 1.33 1.60 1.43 1.39 1.39 1.39
(E4-02) p . . . . . . . . .
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 . . .
(E4-05) Motor line-to-line resistance | W 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
pp.10 |[Motorironlossfortorque |y 505 | 538 | g9 | 823 | 852 | 960 | 1200 | 1200 | 1200
compensation
L2.02 |[Momentarypowerlossride- | )0 190 | 20 | 20 | 20 | 20 | 20 | 20 | 20
thru time
L2-03 |Min. baseblock (BB) time s 1.0 1.0 1.1 1.1 1.2 1.2 1.3 1.5 1.7
L2-04 | Voltage recovery time s 0.6 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0
L8-02 |Overheat pre-alarm level °C 100 90 90 95 100 105 110 100 95




m400 V Class Inverters

User Parameter Tables

Param-
eter Name Unit Factory Setting
Number
- Inverter Capacity kw| 04 [075| 15 | 22 | 3.7 | 40 | 55 | 7.5 11 15
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
b8-03 Energy-saving filter time s 0.50 (Open Loop vector)
constant
b8-04 | Energy-saving coefficient - | 576.40 | 447.40 | 338.80 | 313.60 | 245.80 | 236.44 | 189.50 | 14538 | 140.88 | 126.26
(Ei:gi) Motor rated current A 1.00 1.60 3.10 4.20 7.00 7.00 9.80 | 13.30 19.9 26.5
E2-02 .
(E4-02) Motor rated slip Hz | 290 | 260 | 250 | 3.00 | 270 | 2.70 | 1.50 | 1.30 | 1.70 | 1.60
E2-03
(E4-03) 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
E2-05 | Motor line-to-line resis- W | 38198 | 22459 | 10.100 | 6495 | 3333 | 3333 | 1595 | 1.152 | 0922 | 0.550
(E4-05) | tance
E2-06 .
(E4-06) Motor leak inductance % 18.2 14.3 18.3 18.7 19.3 19.3 18.2 15.5 19.6 17.2
Motor iron loss for torque
E2-10 . % 14 26 53 77 130 130 193 263 385 440
compensation
202 | Momentarypowerlossride-| ooy L g | 03 | 05 | 05 | 08 | 08 | 10 | 20
thru time
L2-03 Min. baseblock (BB) time S 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9
L2-04 | Voltage recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
L8-02 | Overheat pre-alarm level °C 95 95 95 90 95 95 95 90 95 95
Param-
eter Name Unit Factory Setting
Number
- Inverter Capacity kW | 185 | 22 30 37 45 55 75 90 110 | 132
02-04 kVA selection - 2A 2B 2C 2D 2E 2F 30 31 32 33
Energy-saving filter time
b8-03 constant s 0.50 (Open Loop vector) 2.00 (Open Loop vector)
b8-04 | Energy-saving coefficient - [ 11574 [ 10358 | 92.54 | 7632 | 7156 | 67.20 | 4620 | 4122 | 3623 | 33.18
(Ei:gi) Motor rated current A 329 | 386 | 523 | 656 | 797 | 950 | 130.0 | 156.0 | 190.0 | 223.0
£2-02 Motor rated sli Hz | 167 | 1.70 | 1.80 | 133 | 1.60 | 146 | 139 | 140 | 140 | 1.38
(E4—02) otor ratea slip . . . . . . . . . .
(Ei-gg) 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
E2-05 | Motor line-to-line resis- W | 0403 | 0316 | 0269 | 0.155 | 0.122 | 0.088 | 0.092 | 0.056 | 0.046 | 0.035
(E4-05) | tance
(Ei:gg) Motor leak inductance % 20.1 23.5 20.7 18.8 19.9 20.0 20.0 20.0 20.0 20.0
210 | Motorironloss fortorque |y 1 goe | sec | sg | oo | q12s | 1260 | 1600 | 1760 | 2150 | 2350
compensation
1202 |Momentarypowerlossride- | f 0 1o b 0 |20 | 20 | 20 | 20 | 20 | 20 | 20
thru time
L2-03 Min. baseblock (BB) time S 1.0 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 0.6 1.0 1.0 1.0 1.0 1.0
L8-02 | Overheat pre-alarm level °C 98 78 85 85 90 90 98 108 100 110




Param-
eter Name Unit Factory Setting
Number
- Inverter Capacity kW | 160 | 185 | 220 | 300
02-04 kVA selection - 34 35 36 37
b8-03 Energy-saving filter time S 2.00 (Open Loop vector)
constant
b8-04 | Energy-saving coefficient - 30.13 | 30.57 | 27.13 | 21.76
E2-01
(E4-01) Motor rated current A 270.0 | 310.0 | 370.0 | 500.0
E2-02 .
(E4-02) Motor rated slip Hz 1.35 1.30 1.30 1.25
E2-03
(E4-03) Motor no-load current A 70.0 81.0 96.0 130.0
E2-05 | Motor line-to-line resis-
(E4-05) | tance W 0.029 0.025 0.020 0.014
E2-06 . N
(E4-06) Motor leak inductance % 20.0 20.0 20.0 | 20.0
E2-10 | Motor iron loss for torque W | 2850 | 3200 | 3700 | 4700
compensation
L2-02 Momfentary power loss ride- | 20 20 20 20
thru time
L2-03 Min. baseblock (BB) time S 1.8 1.9 2.0 2.1
L2-04 | Voltage recovery time s 1.0 1.0 1.0 1.0
L8-02 | Overheat pre-alarm level °C 108 95 100 95

€ Parameter Initial Values that Change With the Setting of C6-01

Parameter Initial Value
Name C6-01=1 or 2 (Normal
Number C6-01=0 (Heavy Duty) (
Duty 1 or 2)

C6-02 Carrier frequency selection 1 Depends on the inverter rated
power

L3-02 Stall prevention at acceleration level 150 % 120 %

L3-06 Stall prevention during running operation level 150 % 120 %

L8-15 OL2 characteristics at low speed 0 (Disabled) 1 (Enabled)




User Parameter Tables

€ Parameter Setting Ranges that Change With the Setting of C6-01

Parameter Setting Range :
Number Name C6-01=0 (Heavy Duty) C6-01=1 or 2 (Normal
Duty 1 or 2)
C6-02 Carrier frequency selection 0,6,F 0 :zv%rir(iflf:él(;f)&r;rt)h ¢
b5-15 PID sleep function operation level
b6-01 Dwell frequency at start
b6-03 Dwell frequency at stop
Cl-11 Accel./Decel. time switching frequency
C5-07 ASR gain switching frequency
d3-01 Jump frequency 1
d3-02 Jump frequency 2
d3-03 Jump frequency 3
d6-02 Field weakening limit
E1-04 Maximum output frequency Upper Limit = 150.0 Hz Upper Limit = 400.0 Hz
E1-06 Base frequency
E1-07 Middle output frequency
E1-09 Minimum output frequency
E1-11 Middle output frequency 2
E3-02 Motor 2 maximum output frequency
E3-04 Motor 2 base frequency
E3-05 Motor 2 middle output frequency
E3-07 Motor 2 minimum output frequency 5
L4-01 Frequency detection level
L4-03 Frequency detection bandwidth -150.0 to +150.0 Hz -400.0 to 400.0 Hz _
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Application and Overload Selections

€ Select the Overload to Suit the Application

Set C6-01 (Heavy Duty: constant torque, Normal Duty: High carrier, variable torque) depending on the appli-
cation. The setting ranges for the Inverter carrier frequency, overload capability and maximum output fre-
quency depend on the setting of C6-01. For applications like fans and blowers (quadratic torque characteristic)
set C6-01 to 1 or 2 (Normal Duty 1 or 2). For applications with a constant torque characteristic set C6-01 to 0
(Heavy Duty).

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting Opera- VIf P\g Loop | Loop
tion Vector | Vector
C6-01 Heavy/Normal Duty selection 0 No Q Q Q Q
C6-02 Carrier frequency selection 1 No Q Q Q Q
C6-03 Carrier frequency upper limit 2.0 kHz No A A A A
C6-04 Carrier frequency lower limit 2.0 kHz No A A No No
C6-05 Carrier frequency proportional gain 00 No A A No No

EDifference Between Heavy Duty and Normal Duty

The characteristics of Heavy Duty (constant torque) and Normal Duty (variable torque) are shown below.

Heavy Duty / Constant Torque Normal Duty / Variable Torque
Constant Torque Variable Torque
Torque Torque
0 Motor speed 0 Motor speed
Constant torque means a constant load torque for all motor speed. Typical | Variable torque means that the load torque will increase as the speed
applications are pushers, conveyors, cranes, and other high friction or increases. Typical applications are fans and pumps. Normally not much
heavy loads. These applications may require overload capability. overload capability is required.




Application and Overload Selections

HSetting Precautions

C6-01 (Heavy/Normal Duty Selection)

The inverter supplys Heavy/Normal Duty modes Heavy Duty, Normal Duty 1 and Normal Duty 2. The setting
ranges and factory settings of some parameters change with the setting of C6-01. See page 5-72, Parameter
Initial Values that Change With the Setting of C6-01 and page 5-73, Parameter Setting Ranges that Change
With the Setting of C6-01.

The table below shows the main differences of the three modes.

C6-01 Set Value 0 (Heavy Duty) 1 (Normal Duty 1) 2 (Normal Duty 2)
Inverter Current Overload Capa- | 150% of the Heavy Duty rated cur- | 120% of the Normal Duty 1 rated cur- | 120% of the Normal Duty 2 rated cur-
bility rent for 1 min, *! rent for 1 min, *! rent for 1 min."!

0: Low carrier low noise
) 1: Carrier 2 kHz
0: Low carrier frequency, 2. Carrier 5 kHz™3
C6-02 (Carrier Frequency Selec- low noise 3: Carrier 8.0 kHZ*i
tion) 1: 2kHz 4: Carrier 10.0 kHz"™
6: 15kHz *2 5: Carrier 12.5 kHz"
’ 6: Carrier 15 kHz™
F: User-set™>
E1-04 and E3-02 (Max. Output 150 Hz 400 Hz
Frequency)
L3-QZ (Stall Prevnr::ntlon Level 150% 120%+
During Acceleration)
L3-Q6 (Stall PrAeventlon Level 150% 120%
During Operation)
L8-15 (OL2 Characteristics at .
low Speed) 0 (Disabled) 1 (Enabled)

* 1. The rated current depends on on the Heavy/Normal Duty selection. (See page 9-2, Specifications by Model for details)
* 2. Ifthe carrier frequency in Heavy Duty mode is set to a higher value than 2.5kHz, a current derating must be considered.
* 3. The factory setting and the maximum carrier frequecny depend on the inverter capacity. (See page 9-2, Specifications by Model for details)

Carrier Frequency Selection
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 fol-

lowing values as guidelines.
Wiring Length 50 m or less 100 m or less Over 100 m

C6-02 (carrier frequency) setting 0 to 6 (15 kHz) 0 to 4 (10 kHz) 0 to 2 (5 kHz)

 If speed and torque vary at low speeds: Lower the carrier frequency.
« If Inverter noise is affecting peripheral devices: Lower the carrier frequency.

* Ifleakage current from the Inverter is large: Lower the carrier frequency.

If metallic noise from the motor is large: Increase the carrier frequency.




* When using V/f control or V/f control with PG, the carrier frequency can be set to vary depending on the
output frequency, as shown in the following diagram by setting C6-03 (Carrier Frequency Upper Limit),
C6-04 (Carrier Frequency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).

Carrier Frequency

c6-03| -

Output frequency x C6-05
C6-04 x K*

Output frequency

E1-04
Max. Output Frequency

Fig 6.1

*K is the coefficient determined by the set value in C6-03.
C6-03 2 10.0 kHz: K=3
10.0 kHz > C6-03 > 5.0 kHz: K=2
5.0 kHz > C6-03: K=1

» With Open Loop and Closed Loop Vector control, the carrier frequency is fixed by the Carrier Frequency
Upper Limit in C6-03 if user-set, or by the carrier frequency set in C6-02.

* To fix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05 to 0.

* If the settings are as shown below, OPE11 (Data setting error) will occur.

If Carrier Frequency Proportional Gain (C6-05) > 6 and C6-03 < C6-04.
If C6-01 = 0 and Carrier Frequency Selection C6-02 is set from 2 to E.

If C6-01 = 1 and Carrier Frequency Selection C6-02 is set from 7 to E.
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HCarrier Frequency and Inverter Overload Capability

The inverter overload capability depends among other things on the carrier frequency setting. If the carrier
frequency setting is higher than the factory setting, the overload current capability must be reduced.

Heavy Duty (C6-01=0)

The default carrier frequency for the Heavy Duty mode is 2 kHz. The overload capabilty is 150% of the Heavy
Duty rated current for 1 minute.

If the carrier freqency is increased, a derating for the continuous output current like shown on Fig 6.2 must be
considered. The overload capabilty (OL2 Level) does not change. It will be 150% of the derated current for 1

min.
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Carrier Frequency (kHz)
— - - — - - — 200V/400V 22kW and less

——————— 200V 30kW / 400V 30 to 55kW
—————— 200V 37 to 90kW / 400V 75 to 160kW
——————— 400V 185kW

200V 110kW / 400V 220 and 300kW

Fig 6.2 Current Derating in Heavy Duty Mode
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Normal Duty 1 (C6-01=1)

The default carrier frequency for the Normal Duty 1 mode depends on the inverter capacity. The overload
capability is 120% of the Normal Duty 1 rated current for 1 minute.
If the carrier frequency is set to a higher value than the factory setting, the overload capabilty is reduced like

shown in Fig 6.3.
A 200V Class 37 to 90kW 200V Class 0.4 to 22kW
400V Class 75 to 110kW / 400V Class 0.4 to 22kW
120% \
96% / /
90% /
e 400V Class 132kW 200V Class 30kW
E 400V Class 160kW 400V Class 30 to 55kW
L
k=
g
5
o
5
g
=
o
0 » Carrier Freq.

5kHz 8kHz 10kHz 15kHz

Fig 6.3 Overload Capabilty in Normal Duty 1 Mode

Normal Duty 2 (C6-01=2)

In the Normal Duty 2 mode the maximum carrier frequency is decreased compared to the Normal Duty 1
mode but the short term overload capability is increased. Refer to Fig 6.4 for the overload capabilty of both
modes.

100

10

=

Inverter Overload Detection Time [min]

T~

—

\

0.1 ‘ ‘ ‘ ‘ —

100 110 120 130 140 150 160 170 180 190 200
Overload Level [%)]

Normal Duty 1 - - - = Normal Duty 2

Fig 6.4 Normal Duty 1 and 2 Inverter Overload Detection Curve



Frequency Reference

Frequency Reference

€ Selecting the Frequency Reference Source

Set parameter b1-01 to select the frequency reference source.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwitn | Open | Closed
No. Setting | Opera- VIf Loop | Loop
. PG

tion Vector | Vector
b1-01 Frequency reference source selection 1 No Q Q Q Q
H3-09 Analog input 2 function selection 0 No A A A A
H3-13 Terminal A1/A2 main reference input switching 0 No A A A A
H6-01 Pulse train input function selection 0 No A A A A
H6-02 Pulse train input scaling 1440 Hz No A A A A

Hinput the Frequency Reference from the Digital Operator
When b1-01 is set to 0, you can input the frequency reference from the Digital Operator.

For details on setting the frequency reference, refer to page 3-1, Digital Operator and Modes.

-DRIVE- Rdy

Frequency Ref 6

| U1-01=000.00Hz

"

(0.00~60.00)
"0.00Hz"

Fig 6.5 Frequency Setting Display

Inputting the Frequency Reference Using Voltage (Analog Setting)

When b1-01 is set to 1, you can input the frequency reference from control circuit terminal Al (voltage input),
or control circuit terminal A2 (voltage or current input).

Inputting Master Speed Frequency Reference Only

If inputting the master speed frequency reference only, input the voltage reference to control circuit terminal
Al.

Inverter
2 kQ

+V (Power supply: 15V, 20 mA)
2kQ A1 (Master frequency reference)

A2 (Auxiliary frequency reference)

AC (Analog common)

Fig 6.6 Master Speed Frequency Reference Input




2-Step Switching: Master/Auxiliary

If performing 2-step switching between master and auxiliary speed frequencies, input the master speed fre-
quency reference to control circuit terminal A1, and input the auxiliary speed frequency reference to A2.

When terminal S3 (multi-step speed command 1) is OFF, terminal A1l input (master speed frequency refer-
ence) will be the Inverter frequency reference, and when terminal S3 is ON, terminal A2 input (auxiliary
speed frequency reference) will be the Inverter frequency reference.

Inverter

S3 Multi-step speed
Mas- command 1

ter/Auxil-
SN Digital input neutral

+V (Power supply: 15 V,
20 mA)

A1 (Master frequency
reference)

A2 (Auxiliary frequency
reference)

AC (Analog common)

OFF_ON

;E DIP switch S1

Fig 6.7 Master/Auxiliary Frequency Reference Input

Setting Precautions

When inputting a voltage signal to terminal A2, turn OFF pin 2 on DIP switch S1 to switch to voltage input
(factory setting is ON).

Hinputting the Frequency Reference Using a Current Signal / Making Analog Input A1
Multifunctional

The frequency reference can be input from control circuit terminal A2 using a 4-20mA current signal. To use
this function parameter H3-13 must be set to 1 (terminal A1/A2 switching).

In this case A2 becomes the master frequency input and A1 becomes multi-functional. The function for the
analog input A1 can be set in parameter H3-09.

Inverter

+V (Power supply: 15V, 20 mA)

A1 (Auxiliary frequency
reference)

A2 (Master frequency

reference)

4 to 20 mA input

AC (Analog common)

1OFF ON

DIP switch S1

Fig 6.8 Frequency Reference Using Current

Setting Precautions
* When inputting a current signal to terminal A2, turn ON pin 2 on DIP switch S1 (factory setting: ON).



Frequency Reference

ESetting Frequency Reference Using Pulse Train Signals

When b1-01 is set to 4, the pulse train input signal at terminal RP input is used as the frequency reference.

Set H6-01 (PulseTrain Input Function Selection) to 0 (frequency reference), and then set the reference pulse
frequency that is equal to 100% of the reference value to H6-02 (Pulse Train Input Scaling).

Inverter
Pulse Input Specifications
Low level voltage 0.0t0 0.8V
High level voltage 350132V
32 kHz max.
Pulse duty factor 30 to 70% 3.5t013.2V
Pulse frequency 0to 32 kHz

RP (Pulse train input terminal)
Pulse input

AC (Analog common)

Fig 6.9 Frequency Reference Using Pulse Train Input




The inverter supports a multi step speed operation with a maximum of 17 speed steps, using 16 multi-step fre-

€ Using Multi-Step Speed Operation

quency references, and one jog frequency reference.

The following example of a multi-function input terminal function shows a 9-step operation using multi-step

references 1 to 3 and jog frequency selection functions.

To switch frequency references, set multi-step references 1 to 3 and the jog reference selection in the

B Related Parameters

multi-function digital inputs.

Multi-function Digital Inputs (H1-01 to H1-05)

Terminal el Set Value Details
Number
S4 H1-02 5 Multi-step speed command 3
s M0y |3ty | Mttt command | (s o mstr st seed swicin when
S6 H1-04 4 (default) Multi-step speed command 2
S7 H1-05 6 (default) Jog frequency selection (given priority over multi-step speed command)

You can change the selected frequency reference by combining the ON/OFF status of S4 to S7 (digital input

Combining Multi-Step Speed References and Digital Inputs

terminals) . The following table shows the possible combinations.

Multi-step Multi-step Multi-step Jog Fre-
Speed Speed Com- | Speed Com- | Speed Com- | quency Selec- Selected Frequency
mand 1 mand 2 mand 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
3 OFF ON OFF OFF Frequency reference 3 d1-03
4 ON ON OFF OFF Frequency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Frequency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Frequency reference 8 d1-08
17 R - - ON* Jog frequency d1-17

* Terminal S7's jog frequency selection is given priority over multi-step speed commands.




Frequency Reference .

Setting Precautions
When setting analog inputs to step 1 and step 2, observe the following precautions.

* When setting terminal A1l's analog input to step 1 set b1-01 to 1, when setting d1-01 (Frequency Reference
1) to step 1 set b1-01 to 0.

* When setting terminal A2's analog input to step 2 set H3-09 to 2 (auxiliary frequency reference). When
setting d1-02 (Frequency Reference 2) to step 2 set H3-09 to an other setting than 2.

EConnection Example and Time Chart

The following diagram shows a time chart and control circuit terminal connection example for a 9-step opera-

tion.
Inverter
~ s1 Forward/stop
J s2 Reverse/stop
_/ s3 Error reset
e s4 Multi-step command 3
J s5 Multi-step command 1
S~ g6 Multi-step command 2
Jog frequency
SN Digital input neutral
Fig 6.10 Control Circuit Configuation for 9-step Operation
Frequenc
refe(rlencey8
Frequency
reference 7
Frequenc /
refec;enceyG
Frequency
reference 5
Frequenc!
reference’4
Frequency
Frequency reference 3 _
reference Frequency refer-
ence 2: Auxiliary
speed frequency
Frequency ref-
eregce 1:)II\/Ias- Jog frequency
ter speed
frequency | ;
Forward/stop | ON : OFF
Multi-step speed | OFF ON | |
command 1
Multi-step speed OFF : | ON |
command 2 : : :
Multi-step speed | OFF i ON I
command 3 : i i
Jog frequency | OFF | : I ON |
selection
Fig 6.11 Multi-step speed command/Jog Frequency Selection Time Chart
Note:

* The multifunction input setting “Multistep Speed Reference 4” (32) has to be used for selecting the fre-
quency references from d1-09 to d1-16.

» The multifunction input setting “Jog Frequency 2” (69) can be used for jog frequency selection when a
3-wire control is used for the control circuit. If it is selected while the inverter is initialized to 2-wire con-
trol an OPEOQ3 error will be displayed.

o




Run Command Input Methods

@ Selecting the Run Command Source

Set parameter b1-02 to select the source for the run command.

B Related Parameters

Change Control Methods
Parameter Facto during
Name ory : Open | Closed
No. Setting | Opera- V/f Vitwith Loop Loop
. PG
tion Vector | Vector
b1-02 RUN command source selection 1 No Q Q Q Q

EPerforming Operations Using the Digital Operator

When b1-02 is set to 0, you can perform Inverter operations using the Digital Operator keys (RUN, STOP, and
FWD/REV). For details on the Digital Operator, refer to page 3-1, Digital Operator and Modes.

HPerforming Operations Using Control Circuit Terminals

When b1-02 is set to 1, you can perform Inverter operations using the control circuit terminals.

Performing Operations Using a 2-wire Control

The factory setting is set to a 2-wire control. When the 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 the control
circuit terminal S2 is set to ON, reverse operation will be performed, and when S2 is turned OFF, the Inverter
will stop.

Invert
Forward/Stop nverter
—/—O s1
Reverse/Stop
—/—() s2
SN Digital input neutral
<

Fig 6.12 2-Wire Control Wiring Example with Positive Logic



Run Command Input Methods .

Performing Operations Using 3-Wire Control

If one of the parameter H1-01 to H1-05 (digital input terminals S3 to S7) is set to 0, the terminals S1 and S2
are used for a 3-wire control, and the multi-function input terminal that has been set to 0 works as a for-
ward/reverse selection command terminal.

When the Inverter is initialized for 3-wire control with A1-03, multi-function input 3 becomes the input termi-

nal for the forward/reverse run command.

Stop  switch Operation switch
(NC contact) (NO contact)

S1
— Run command (operates when ON)
S2
Stop command (stopped when ON)
S5
Forward/reverse command (multi-function input)
SN
Digital input neutral
Fig 6.13 3-Wire Control Wiring Example
—» € 50 ms min.
Run command | Can be either ON or OFF
OFF
Stop command ‘ (stopped)
Forward/reverse command | OFF (forward) | ON (reverse) |
Motor speed
Stop Forward Reverse top orward 6

Fig 6.14 Three-wire Control Timing Chart

Use a control circuit that turns ON terminal S1 for 50 ms or longer for the run command. This will make the
run command self-holding in the Inverter.

INFO
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Stopping Methods

€ Selecting the Stopping Method when a Stop Command is Input

There are four methods of stopping the Inverter when a stop command is input:
* Deceleration to stop
* Coast to stop
* DC braking stop
* Coast to stop with timer

Set parameter b1-03 to select the Inverter stopping method. DC injection braking to stop (b1-03=2) and coast
to stop with a timer (b1-03=3) can not be set for Closed Loop Vector control.

B Related Parameters

Change Control Methods
Parameter Name Factory | during V/twith | Open | Closed
No. Setting OF_)el’a- \ii pvg Loop | Loop
tion Vector | Vector
b1-03 Stopping method selection 0 No Q Q Q Q
b1-05 Zero speed operation selection 0 No No No No A
b2-01 Zero speed level 0.5Hz No A A A A
b2-02 DC injection braking current 50% No A A A No
b2-04 DC injection braking time at stop 0.50s No A A A A

HDeceleration to Stop (b1-03=0)

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 0, the motor deceler-
ates to stop according to the deceleration time that has been set. (Default: C1-02 (Deceleration Time 1))

If the output frequency when decelerating to stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 for the time set in b2-04.

For deceleration time settings, refer to page 6-19, Setting Acceleration and Deceleration Times.
Run command

ON OFF

Output frequency

Decelerates to stop
deceleration time

DC injection brake

DC injection brake
time when
stopping (b2-04)

Fig 6.15 Deceleration to Stop



Stopping Methods

When Closed Loop Vector control is selected, the stopping behavior depends on the setting of b1-05.

RUN OFF ON
E1-09
Analog frequency
reference
0
The Run command turns
OFF and zero speed
control starts when the
motor speed drops below
b2-01.
b1-05=0 Initial itati Zero speed
Run at frequency nitial excitation control
reference
Baseblock {b2-03 b2-04 Baseblock

The frequency reference drops
to less than E1-09 and zero

. S speed control starts when the
b1-05=1 Initial excitation Zero speed motor speed drops below b2-01.

control
Coast to stop

- - - - »

Baseblock b2-03 b2-04 Baseblock

The Run command turns OFF
and zero speed control starts
when the motor speed drops

Initial

b1-05=2 excitation below b2-01.

Run at min.frequency Zero speed

E1-09 control

Baseblock b2-03 b2-04 Baseblock
The Run command turns OFF and
zero speed control starts when 6
iti itati motor speed drops below b2-01.
b1-05=3 Initial excitation P! P
Zero Speed Operation Zero speed

control

-t -

Baseblock b2-03 b2-04 Baseblock

Fig 6.16 Deceleration to Stop in Closed Loop Vector Control

HCoast to Stop (b1-03=1)

When b1-03 is set to 1 and the Run command is turned off, the inverter output will be interrupted immediately
and the motor will coast to stop. The time until the motor stands depends on the inertia and load situation.

ON OFF

Run command |

Output frequency

le— Inverter output frequency interrupted

Fig 6.17 Coast to Stop

Q After the stop command is input, Run commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO




EDC Braking to Stop (b1-03=2)

After the stop command has been input and the minimum baseblock time (L2-03) has elapsed, DC injection
will be applied to the motor. The applied DC injection current can be set in parameter b2-02. The DC injection
braking time depends on the set value of b2-04 and on the output frequency at the moment the stop command

is input.
DC injection brake time
Run command
ON OFF b2-04 x 10
Output frequency.
l— Inverter output voltage interrupted
DC injection brake
b2-04
Minimum baseblock ~__~—>" DC injection brake time Output frequengy at
time (L2-03) stop command input

10% 100% (maximum output frequency
Fig 6.18 DC Injection Braking to Stop

& Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.

INFO

B Coast to Stop with a Timer (b1-03=3)

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 3, the Inverter output
is switched off so that the motor coasts to stop. After the stop command is input, run commands are ignored
until the time T has elapsed. The time T depends on the output frequency when the stop command is input and

on the deceleration time.

Operation wait time T
Run command

ON off [ on OFF ON  Deceleration time
(e.g., C1-02)

Output frequency

Inverter output voltage interrupted —1

- — Minimum baseblock
Operation wait time T time (L2-03) Output frequency at
stop command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.19 Coast to Stop with Timer



Stopping Methods

@ Using the DC Injection Brake

The DC injection brake can be used to stop a coasting motor before restarting it or to hold it at the deceleration
end when the inertia is large. Set parameter b2-03 to apply DC injection to the motor, before it starts to accel-
erate. Set parameter b2-04 to apply a DC injection brake to the motor at stopping.

Setting b2-03/04 to 0 to disables the DC injection brake at start/stop.

Set the DC injection brake current using b2-02.

HRelated Parameters

Change Control Methods

Parameter Name Factory | during Vifwith | Open | Closed

No. Setting | Opera- \Yii PG Loop | Loop

tion Vector | Vector

b2-01 Zero speed level (DC injection braking starting frequency) 0.5Hz No A A A A

b2-02 DC injection braking current 50 % No A A A No

b2-03 DC injection braking time at start 0.00s No A A A

b2-04 DC injection braking time at stop 0.50's No A A A

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods

Set ; \ii Open | Closed
Value Function Vi | with | Loop | Loop
PG Vector | Vector
60 DC injection brake command Yes Yes Yes Yes
Hinputting the DC Injection Brake Command from Control Circuit Terminals 6

If you set a digital input terminal (H1-O0O) to 60 (DC injection brake command), the DC brake can be applied [
by enabling or disabling this input. The time chart for the DC injection brake is shown below.

DC injection brake command | l

FRUN

Output frequency

DC injection brake g1_gg b2-01 DC injection brake

If you input the DC injection brake command from an external terminal, and if a run command
or jog command is input, the DC injection brake will be disabled, and operation will resume.

Fig 6.20 DC Injection Brake Time Chart
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EChanging the DC Injection Brake Current Using an Analog Input

If you set H3-09 (Analog Input Terminal A2 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 current level

100%
Inverter rated current

0 10V
(4 (20mA)

Fig 6.21 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

Set a digital input terminal (H1-O) to 15 or 17 (emergency stop) to decelerate to stop using the emergency
stop deceleration time set in C1-09. If inputting the emergency stop with an NO contact, set the multi-function
input terminal (H1-O0) to 15, and if inputting the emergency stop with an NC contact, set the multi-function
input terminal (H1-OO) 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.

HERelated parameters

Change Control Methods
Parameter Facto during
Name iy - Open | Closed
No. Setting | Opera- v | W Loop | Loop
) PG
tion Vector | Vector
C1-09 Emergency stop time 10.0s No A A A A

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set : VIt Open | Closed
Funct
Value unetion Vif | with | Loop | Loop
PG Vector | Vector

15 Emergency Stop, NO contact Yes Yes Yes Yes

17 Emergency Stop, NC contact Yes Yes Yes Yes




Acceleration and Deceleration Characteristics

Acceleration and Deceleration Characteristics

@ Setting Acceleration and Deceleration Times

The acceleration time indicates the time to increase the output frequency from 0% to 100% of the maximum
output frequency (E1-04). The deceleration time indicates the time to decrease the output frequency from
100% to 0% of (E1-04). The accel./decel. times 1 are used with the factory setting, the accel./decel. times 2 to
4 can be selected using a multifunction digital input.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vitwitn | Open | Closed
No. Setting | Opera- VIf pvg Loop | Loop
tion Vector | Vector
C1-01 Acceleration time 1 Yes Q Q
C1-02 Deceleration time 1 Yes Q Q Q Q
C1-03 Acceleration time 2 Yes A A A A
C1-04 Deceleration time 2 Yes A A A A
10.0s
C1-05 Acceleration time 3 No A A A A
C1-06 Deceleration time 3 No A A A A
C1-07 Acceleration time 4 No A A A A
C1-08 Deceleration time 4 No A A A A
Cl1-10 Acceleration/deceleration time setting unit 1 No A A A A
Cl-11 Acceleration/deceleration time switching frequency 0.0 Hz No A A A A
C2-01 S-curve characteristic time at acceleration start 0.20s No A A A A
C2-02 S-curve characteristic time at acceleration end 0.20's No A A A A
C2-03 S-curve characteristic time at deceleration start 0.20s No A A A A
C2-04 S-curve characteristic time at deceleration end 0.00's No A A A A
Multi-function Digital Inputs (H1-01 to H1-05)
Control Methods
vaiua Function vi | wih féf; CL"Sf;id
PG | Vector | Vector
7 Acceleration/Deceleration time 1 Yes Yes Yes Yes
1A | Acceleration/Deceleration time 2 Yes Yes Yes Yes

HSetting Acceleration and Deceleration Time Units

Set the acceleration/deceleration time units using C1-10. The factory setting is 1.

Set value Details
0 The acceleration/deceleration time setting range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time setting range is 0.00 to 6000.0 in units of 0.1 s.
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ESwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

Four different acceleration times and deceleration times can be set. When the multi-function input terminals
(H1-0O0) are set to 7 (acceleration/deceleration time selection 1) and 1A (acceleration/deceleration time
selection 2), you can switch the acceleration/deceleration time even during operation by combining the
ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleration/Decelera- Acceleration/Decelera-
tion Time Selection 1 Ter- | tion Time Selection 2 Ter- Acceleration Time Deceleration Time
minal minal
OFF OFF C1-01 C1-02
ON OFF C1-03 C1-04
OFF ON C1-05 C1-06
ON ON C1-07 C1-08

ESwitching Acceleration and Deceleration Times Using a Frequency Level

The acceleration/deceleration times can be switched over automatically at a certain output frequency which
can be set in parameter C1-11.

Fig 6.22 shows the working principle of the function.
Set C1-11 to a value other than 0.0 Hz. If C1-11 is set to 0.0 Hz, the function will be disabled.

Output
Frequency

Accel./Decel. time
Switching Freq.
c1-1

C1-07 C1-01 C1-02 C1-08

i

i
I Ll
i

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 6.22 Acceleration/deceleration Time Switching Frequency



Acceleration and Deceleration Characteristics

BAdjusting Acceleration and Deceleration Time Using an Analog Input

If you set H3-09 (Analog Input Terminal A2 Function Selection) to 5 (acceleration/deceleration time gain),
you can adjust the acceleration/deceleration time using terminal A2's input voltage.

The resulting acceleration time is as follows:

Acceleration time = C1-01 set value x acceleration/deceleration time gain

Acceleration/deceleration time gain

100%

(Acceleration/deceleration gain from 1 to 10 V)
=10 V/Input voltage (V) x 10 (%)
50% -

20%} -
10% i
Owzy 5V 10V

Fig 6.23 Acceleration/Deceleration Time Gain Using an Analog Input

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.

Four different S-curve characteristic times can be set: At acceleration start, at deceleration start, at accelera-
tion end and at deceleration end.

C2-01 + C2-02 | 1 01/03/05/07 6

Q When S-curve is set, calculate acceleration/deceleration time as follows:
Accel. Time =

INFO

C2-03 + C2-04
2

Decel. Time = + C1-02/04/06/08

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

C2-02 C2-03 C2-94

Output frequency _

C2-02 C2-03

Fig 6.24 S-curve Characteristic during Operation Switching
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@ Accelerating and Decelerating Heavy Loads (Dwell Function)

The dwell function holds the output frequency temporarily when starting or stopping heavy loads. When using
the dwell function, deceleration to stop must be set as stopping method (b1-03 = 0).

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vffwith | Open | Closed
No. Setting | Opera- \Yii PG Loop | Loop
tion Vector | Vector
b6-01 Dwell frequency at start 0.0 Hz No A A A A
b6-02 Dwell time at start 0.0s No A A A A
b6-03 Dwell frequency at stop 0.0 Hz No A A A A
b6-04 Dwell time at stop 0.0s No A A A A

HApplying an Output Frequency Dwell

An output frequency dwell can be applied to prevent a stalling of the motor at start if the static friction and the
inertia are large or to prevent a coasting of the motor at stop. The frequency level at which the dwell function
starts can be set separately for the start and the stop in the parameters b6-01 and b6-03. The times can be set in
the parameters b6-02 and b6-04 (refer to Fig 6.25)

Run command ON
. — OFF
Output frequjency :
T b6-01  b6-03 Time
] —
b6-02 b6-04

Fig 6.25 Output Frequency Dwell Settings



Acceleration and Deceleration Characteristics

€ Preventing the Motor from Stalling During Acceleration (Stall Prevention
During Acceleration Function)
The Stall Prevention During Acceleration function prevents the motor from stalling if a heavy load is applied
to the motor, or sudden rapid acceleration is performed.

If L3-01 is set to 1 (enabled) and the Inverter output current reaches 85 % of the set value in L3-02, the accel-
eration rate will begin to slow down. When L3-02 is exceeded, the acceleration will stop.

If L3-01 is set to 2 (optimum adjustment), the motor accelerates so that the current is held at the level set in
L3-03. With this setting, the acceleration time setting is ignored.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- \Yii Loop | Loop
. PG
tion Vector | Vector
L3-01 Stall prevention selection during acceleration 1 No A A A No
L3-02 Stall prevention level during acceleration 150%* No A A A No
L3-03 Stall prevention limit during acceleration 50% No A A A No

* Shows the initial value when C6-01 is set to 0 (default). If C6-01 is set to 1 or 2, the initial value is 120%.

ETime Chart
The following figure shows the frequency characteristics when L3-01 is set to 1.
Output current

Stall level during
L3-02 | acceleration

85% of L3-02

: Time
Output frequency
<_>] i .
‘ <4+ P4 >
- 2.
* 1. The acceleration rate is lowered.
* 2. The acceleration is stopped to reduce the output current. Time

Fig 6.26 Time Chart for Stall Prevention During Acceleration

HSetting Precautions

« If the motor capacity is small compared to the Inverter capacity or if the inverter is operated using the fac-
tory settings and the motor stalls, lower the set value of L3-02.

* If using the motor in the constant power 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 power range from being
reduced more than necessary (see Fig 6.27).

* Set the parameters as a percentage taking the inverter rated current to be 100%.
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Stall prevention level during
acceleration

L3-02 (Stall Prevention Level during
Acceleration)

I
I

: L3-03 (Stall Prevention Limit during
I Acceleration)
|
I
|
|
|

Output frequency

E1-06
Base Frequency (FA)

Fig 6.27 Stall Prevention Level and Limit During Acceleration

€ Preventing Overvoltage During Deceleration

The stall prevention during deceleration function lengthens the deceleration time automatically with respect to
the DC-bus voltage to avoid overvoltage tripping.

B Related Parameters

Change Control Methods
Parameter Factory | during
Name ory . Open | Closed
No. Setting | Opera- e | Loop | Loop
" PG
tion Vector | Vector
L3-04 tSigaIil prevention selection during deceleration function selec- 1 No A A A A

HSetting the Stall Prevention Selection During Deceleration (L3-04)

There are four different settings selectable for L3-04.

L3-04=0:

L3-04=1:

L3-04=2:

L3-04=3:

This setting disables the stall prevention function during deceleration. The motor will be deceler-
ated using the time set in C1-02 (C1-04/06/08). If the load inertia is very high and an OV fault
occurs during deceleration a Braking option has to be used or the time has to be lengthened.

This setting enables the stall prevention during deceleration. The inverter tries to decelerate within
the set deceleration time. It also observes the DC bus voltage. If the DC bus voltage reaches the
stall prevention level the deceleration is stopped and the output frequency is held. When the DC
bus voltage falls below the stall prevention level the deceleration will be continued.

This setting enables the stall prevention during deceleration. The deceleration time set as C1-000
is taken as reference. The function automatically tries to optimize the deceleration time by observ-
ing the DC bus voltage and shortening the deceleration time. The function does not lengthen the
deceleration time, i.e. if C1-000 is set too short OV may occur.

This setting enables the stall prevention during deceleration using a braking option. It works simi-
lar to setting 2, the only difference is that a braking option is used. The deceleration time set in
C1-00 is also disregarded.



Acceleration and Deceleration Characteristics .

HSetting Example

An example of stall prevention during deceleration when L3-04 is set to 1 is shown below.

Output frequency

»

Deceleration time controlled to
prevent overvoltage

Deceleration time
(set value)

Time

Fig 6.28 Stall Prevention During Deceleration Operation

ESetting Precautions

» The stall prevention level during deceleration differs depending on the inverter rated voltage and input
voltage. Refer to the following table for details.

Inverter Rated/Input Voltage

Stall Prevention Level during Deceleration (V)

200 V class 380
E1-01 2400 V 760
400 V class
E1-01 <400V 660

* When using the braking option (braking resistor, braking resistor units, and braking units), be sure to set
parameter L3-04 to 0 or 3.

* When a braking option is used and the deceleration time shall be optimized (shorter than setting of
C1-02/04/06/08), L3-04 has to be set to 3.
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Adjusting Frequency References

€ Adjusting Analog Frequency References

The analog reference values can be adjusted using the gain and bias functions for the analog inputs.

B Related Parameters

Change Control Methods
Parameter Name Factory during Vitwith | Open | Closed
No. Setting | Opera- VIf pvg Loop | Loop
tion Vector | Vector
H3-01 Multi-function analog input terminal Al signal level selection 0 No A A A A
H3-02 Frequency reference terminal A1l input gain 100.0% Yes A A A A
H3-03 Frequency reference terminal Al input bias 0.0% Yes A A A A
H3-08 Multi-function analog A2 signal level selection 2 No A A A A
H3-09 Multi-function analog A2 function selection 0 No A A A A
H3-10 Multi-function analog A2 input gain 100.0% Yes A A A A
H3-11 Multi-function analog A2 input bias 0.0% Yes A A A A
H3-12 Analog input filter time constant 0.03s No A A A A
H3-13 Terminal A1/A2 switching 0 No A A A A

B Adjusting Analog Frequency Reference Using Parameters

The frequency reference can be input from the control circuit terminals using analog voltage or current signals
(analog input A2 only).

The input signal levels can be selected using
» H3-01 for the analog input A1l
» H3-08 for the analog input A2
Adjustments to the signals can be made using:
» H3-02 (Gain) and H3-03 (Bias) if analog input Al is selected to be the frequency reference input
* H3-10 (Gain) and H3-11 (Bias) if analog input A2 is selected to be the frequency reference input
Refer to Fig 6.29 for adjusting the signal using the gain and bias functions.

Frequency reference Frequency reference

H3-02 Ha-10

; Terminal A2 input
H3-03 Terminal A1 H3-11 | p
input voltage voltage (current)
ov 1ov 0V (4 mA) 10 V(20 mA)

Terminal A1 input Terminal A2 input

Fig 6.29 Terminals A1 and A2 Inputs
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HAdjusting Frequency Gain Using an Analog Input
When H3-09 is set to 1 (frequency gain), the frequency gain can be adjusted using analog input A2.

Frequency gain

100%

Multi-function analog input
terminal A2 input level

0V(4ma) 10 V(20 mA)

Fig 6.30 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal Al is the product of H3-02 and gain which is input at terminal A2. For exam-
ple, when H3-02 is set to 100% and the terminal A2 input is 5 V, the frequency reference gain will be 50%.

Frequency reference

100% H3-02

50% H3-02 x 0.5

terminal A1 input voltage

0 0oV

EAdjusting Frequency Bias Using an Analog Input

When parameter H3-09 is set to 0 (Frequency Bias), the frequency equivalent to the terminal A2 input voltage
is added to A1 as a bias.

Frequency bias

100%

Multi-function analog input
terminal A2 input level

0V (4 mA) 10 V(20 mA)

Fig 6.31 Frequency Bias Adjustment (Terminal A2 Input)

For example, if H3-02 is 100%, H3-03 is 0%, and the terminal A2 input is 1 V, the frequency reference when
0 V is input to A1 will be 10% of the maximum output frequency (E1-04).

Frequency reference

H3-02

1,0%{ . .
Bias Terminal A1 input voltage
ov 10V
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€ Operation Avoiding Resonance (Jump Frequency Function)

The jump frequency function allows the prohibition or “jumping” of certain frequencies within the Inverter’s
output frequency range so that the machine can operate without oscillations caused by resonant frequencies of
the machine.

It can also be used for deadband control.

During acceleration and deceleration the output frequency goes linear through the prohibited frequency
ranges, i.e. no output frequency jumps are performes
During constant speed operation an operation within the jump frequency range is prohibited.

B Related Parameters

Change Control Methods
Parameter Name Sotng | Opers. | | Viwn | Cren [Clsed
tion Vector | Vector
d3-01 Jump frequency 1 0.0 Hz No A A A A
d3-02 Jump frequency 2 0.0 Hz No A A A A
d3-03 Jump frequency 3 0.0 Hz No A A A A
d3-04 Jump frequency width 1.0 Hz No A A A A

The relationship between the output frequency and the jump frequency reference is shown in Fig 6.32.

Output
frequency

e

\

Frequency reference descending /

e

\

Jump frequency width d3-04

A
/. reforence

) ascending|
§

Jump

/jump frequency
frequency | Wwidth d3-04

width d3-04
y Jump frequency reference
Jump Jump Jump
frequency frequency frequency
3 (d3-03) 2 (d3-02) 1 (d3-01)

Fig 6.32 Jump Frequency
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ESetting Jump Frequency Reference Using an Analog Input

When parameter H3-09 (analog input A2 function selection) is set to A (jump frequency), the jump frequency
can be changed by the terminal A2 input value.

Jump frequency

Max. output frequency
E1-04

Multi-function analog input

ov 10v  terminal A2 input level
(4 mA) (20 mA)

Fig 6.33 Jump Frequency Setting Using an Analog Input

HSetting Precautions

* Set the jump frequencies according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
e When parameters d3-01 to d3-03 are set to 0 Hz, the jump frequency function is disabled.

€ Adjusting Pulse Train Input Reference Values

Ifb1-01 is set to 4 and H6-01 is set to 0, the pulse train input is selected as the frequency reference source. Set

the pulse frequency that is equal to 100% reference in parameter H6-02, and then adjust the gain and bias
accordingly using H6-03 and H6-04.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwitn | Open | Closed
No. Setting | Opera- VIf ol Loop | Loop
. PG
tion Vector | Vector
H6-01 Pulse train input function selection 0 No A A
H6-02 Pulse train input scaling 1440 Hz Yes A A A A
H6-03 Pulse train input gain 100.0% Yes A A A A
Ho6-04 Pulse train input bias 0.0% Yes A A A A
The block diagram in Fig 6.34 explains the functioning of the pulse train input.
Gain and bias
Filter = Master speed
RP e H6-03 o—1—>fequency
I I = P
o— | measurement — o — o PID feedback
508 o T50% _o——»PID target value

Scaling using H6-02

Fig 6.34 Frequency Reference Adjustments Using Pulse Train Inputs

The principle for setting the input gain and bias is the same as for the analog inputs (refer page 6-26 pp). The
only difference is that the input signal is not a voltage or a current but a pulse train.
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Speed Limit (Frequency Reference Limits)

€ Limiting the Maximum Output Frequency
If the motor is not allowed to rotate above a certain frequency, use parameter d2-01 to set a frequency refer-

ence upper limit.
The limit value is set as a percentage, taking E1-04 (Maximum Output Frequency) to be 100%.

HRelated Parameters

Change Control Methods
Parameter Facto during
Name o - Open | Closed
No. Setting | Opera- | Loop | Loop
. PG
tion Vector | Vector
d2-01 Frequency reference upper limit 100.0% No A A A A

€ Limiting the Minimum Output Frequency

If the motor is not allowed to rotate below a certain frequency, use parameters d2-02 or d2-03 to set a fre-
quency reference lower limit.

There are two methods of limiting the minimum frequency, as follows:
e Set d2-02 to adjust the minimum level for all frequencies.

* Set d2-03 to adjust the minimum level for the master speed frequency (i.e., the lower level is not valid for
the jog frequency, multi-step speed frequency, and auxiliary frequency).

HRelated Parameters

Change Control Methods
Parameter Name Factory | during V/twith | Open | Closed
No. Setting | Opera- | v pvg Loop | Loop
tion Vector | Vector
d2-02 Frequency reference lower limit 0.0% No A A A A
d2-03 Master speed reference lower limit 0.0% No A A A A

EAdjusting Frequency Lower Limit Using an Analog Input

If parameter H3-09 (analog input A2 function selection) is set to 9 (output frequency lower level), the fre-
quency lower level can be adjusted using the terminal A2 input level (see Fig 6.35).

Output frequency lower level

Max. output frequency
E1-04

Multi-function analog input

oV 1ov  terminal A2 input level
(4 mA) (20 mA)

Fig 6.35 Analog Input A2 Charecteristics for Frequency Reference Lower Limit

If parameter d2-02 and terminal A2 output frequency lower level have been set at the same time, the larger set
value will become the frequency lower limit.



Frequency Detection

Frequency Detection

€ Speed Agreement Function
There are eight different types of frequency detection methods available. The digital multifunction outputs

M1 to M6 can be programmed for this function and can be used to indicate a frequency detection or agreement
to any external equipment.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwith | Open | Closed
No. Setting | Opera- VIf PG Loop | Loop
tion Vector | Vector
L4-01 Speed agreement detection level 0.0 Hz No A A A A
L4-02 Speed agreement detection width 2.0Hz No A A A A
L4-03 Speed agreement detection level (%) 0.0 Hz No A A A A
L4-04 Speed agreement detection width (£) 2.0Hz No A A A A

EMultifunction Output Settings: H2-01 to H2-03
(M1 — M6 function selection)

The table below shows the necessary H2-01 to H2-03 parameter setting for each of the speed agreement func-
tions. Refer to the timing charts on the following page for details.

Function Setting
frefou Agree 1 2 6
fout/fser Agree 1 3
Frequency detection 1 4 _
Frequency detection 2 5
fret/fou Agree 2 3
fout/fser Agree 2 14
Frequency detection 3 15
Frequency detection 4 16

HSetting Precautions

» With L4-01 an absolute speed agreement level is set, i.e. a speed agreement is detected in both directions
(FWD and REV).

» With L4-03 a signed speed agreement level is set, i.e. a speed agreement is detected only in the set direc-
tion (positive level - FWD direction, negative level — REV direction).
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. HBTime Charts

The following table shows the time charts for each of the speed agreement functions.

L4-03: Speed Agree Level +/—

Related L4-01: Speed Agree Level
parameter L4-02: Speed Agree Width L4-04: Speed Agree Width
fref/four Agree 1 frof/four Agree 2
FrequenCy 77777777777777777777777777777777 # ) Frequency """"""""""""""""" $
reference A reference i
Output L4-02 Output L4-04
frequency or frequency or
fref/foue Agree| motor speed motor speed
v v
A
| 4
L4-02 L4-04
fref/fout Agree 1 OFF | ON fref/fout Agree 2 OFF |ON
(Multi-function output setting = 2) (Multi-function output setting = 13)
fout/ fset Agree 1 fout/ fset Agree 2
(ON at the following conditions during frequency agree) (ON at the following conditions during frequency agree)
L4-02 L4-04
|
%ﬁ'—“ L4-01 ‘ 1403
Output fre- L * Output fre- L 4
£ Jf. Acree quency or N quency or
out/Iset A8 motor speed L4-01 v motor speed
+
L4-02
OFF JON OFF [ON
fout/fset Agree 1 fout/fset Agree 2
(Multi-function output setting = 3) (Multi-function output setting = 14)
Frequency (FOUT) Detection 1 Frequency (FOUT) Detection 3
(L4-01 > | Output frequency |) (L4-03 > Output frequency)
L4-02 L4-04
< L4-03
Output fre- / \ * Output fre- / \ *
quency or quency or
motor speed motor speed
L4-01
Freq. Detection 1 ON OFF Freq. Detection 3 ON | OFF
(Multi-function output setting = 4) (Multi-function output setting = 15)
Frequency
Detection Frequency (FOUT) Detection 2 Frequency Detection 4
(L4-01 <| Output frequency |) (L4-03 < Output frequency)
L4-02 L4-04
\ # < L4-01 \ ‘ <« L4-03
Output fre- / * Output fre- / *
quency or quency or
motor speed *\ / motor speed
L4-01 f /
L4-02
Freq. Detection 2 OFF ON Freq. Detection4  OFF| QN
(Multi-function output setting = 5) (Multi-function output setting = 16)




Improving the Operation Performance

Improving the Operation Performance

€ Reducing the Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the motor slip also grows and the motor speed decreases. The slip compensation func-
tion keeps the motor speed constant, regardless of changes in load. When the motor is operating at the rated
load, parameter E2-02 (Motor Rated Slip) X the slip compensation gain value in parameter C3-01 is added to
the output frequency.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vitwitn | Open | Closed
No. Setting | Opera- VIf Loop | Loop
. PG

tion Vector | Vector
C3-01 Slip compensation gain 1.0* Yes A No A No
C3-02 Slip compensation delay time 20(1ms No A No A No
C3-03 Slip compensation limit 200% No A No A No
C3-04 Slip compensation during regeneration 0 No A No A No
C3-05 Output voltage limit operation selection 0 No No No A A

* The factory setting will change when the control method is changed. (Open Loop Vector control factory settings are given.)

B Adjusting Slip Compensation Gain (C3-01)
The set value of C3-01 depends on the control method. The factory settings are:

* V/f control without PG: 0.0 6

* Open Loop Vector control: 1.0

* Closed Loop Vector control: 1.0

Set C3-01 to 1.0 to compensate the slip depending on the actual torque output status using the rated slip
(E2-02/E4-02) as reference.

Adjust the slip compensation gain using the following procedure.

1. With Open Loop Vector control Set E2-02 (Motor Rated Slip) and E2-03 (Motor No-load Current) cor-
rectly. The motor rated slip can be calculated using the values on the motor nameplate and the following
formula:

Rated motor speed (rpm) X Number of motor poles
120

Motor rated slip (Hz) = Motor rated frequency (Hz) —

The motor data can be set automatically using the autotuning function.
2. With V/f control set C3-01 to 1.0.

3. Apply a load, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at a time only. If the speed is less than the target value, increase the slip compensation gain,
and if the speed is higher than the target value, reduce the slip compensation gain.

4. Setting C3-01 to 0.0 disables the slip compensation function.
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HAdjusting Slip Compensation Primary Delay Time Constant (C3-02)
The slip compensation delay time constant is set in ms.

The setting value of C3-02 depends on the control method. The factory settings are:
* V/f control without PG: 2000 ms

* Open loop vector control: 200 ms

Normally, there is no need to change these settings. When the slip compensation response is low, lower the set
value. When the speed is unstable, increase the set value.

B Adjusting Slip Compensation Limit (C3-03)

Using parameter C3-03 the upper limit for the slip compensation can be set as a percentage, taking the motor
rated slip as 100%.

If the speed is lower than the target value but does not change even after adjusting the slip compensation gain,
the slip compensation limit may have reached. Increase the limit, and check the speed again. Always make
sure that the value of the slip compensation limit and reference frequency does not exceed the tolerance of the
machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.

Slip compensation limit

E1-04
E1-06

x C3-03

C3-03

Output frequency

E14‘JG E1-04
E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.36 Slip Compensation Limit

HESelecting Slip Compensation Function During Regeneration (C3-04)
Enables or disables the slip compensation function during regeneration.

If the slip compensation function operates during regeneration, you might have to use a braking option (brak-
ing resistor, braking resistor unit and braking unit).

HOperation Selection when Output Voltage Saturated (C3-05)

Generally the Inverter cannot output a voltage that is higher than the input voltage. If the output voltage refer-
ence for the motor (monitor parameter U1-06) exceeds the input voltage in the high-speed range, the output
voltage becomes saturated, and inverter cannot respond to speed or load changes. This function automatically
reduces the output voltage to avoid voltage saturation.

Thereby the speed control accuracy can be maintained even at high speeds (around the rated speed of the
motor). By the lowered voltage the current can be around 10% higher compared to the operation without volt-
age limiter.
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€ Torque Compensation for Sufficient Torque at Start and Low-speed
Operation

The torque compensation function detects a rising motor load, and increases the output torque.

In V/f control the inverter calculates the motor primary loss voltage using the terminal resistance value
(E2-05) and adjusts the output voltage (V) to compensate insufficient torque at startup and during low-speed
operation.

The compensation voltage is calculated by the calculated Motor primary voltage loss X parameter C4-01.

In Open Loop Vector control the motor excitation current and the torque producing current are calculated and
controled separately. The torque compensation affects the torque producing current only.
The torque producing current is calculated by the calculated torque reference x C4-01.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwith | OPen | Closed
No. Setting | Opera- VIf PG Loop | Loop
tion Vector | Vector
C4-01 Torque compensation gain 1.00 Yes A A A No
. . 200 ms
C4-02 Torque compensation delay time constant * No A A A No
C4-03 Starting torque compensation value (forward direction) 0.0 No No No A No
C4-04 Starting torque compensation value (reverse direction) 0.0 No No No A No
C4-05 Starting torque compensation time constant 1 ms No No No A No

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

B Adjusting Torque Compensation Gain (C4-01)
Normally, there is no need to change this setting. If adjustments are necessary do the following:
Open Loop Vector control:
« If the torque response is slow increase the setting value.
« If vibrations occur decrease the setting value.
V/f control:
« If the cable is very long, increase the set value.

« If the motor capacity is smaller than the Inverter capacity (max. applicable motor capacity), increase the
set value.

* If the motor is vibrating, reduce the set value.
Setting precautions:

» Adjust this parameter so that the output current during low-speed rotation does not exceed the Inverter
rated output current range.

* Adjust the value in steps of 0.05 only.
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BAdjusting the Torque Compensation Primary Delay Time Constant (C4-02)
The setting value of C4-02 depends on the control method. The factory settings are:
* V/f control without PG: 200 ms
* V/f control with PG: 200 ms
* open loop vector control: 20 ms
Normally, there is no need to change this setting. If adjustments are necessary do the following:
* If the motor is vibrating, increase the set value.

« If the torque response is slow, decrease the set value.

EStarting Torque Compensation Function (C4-03 to C4-05)

A starting torque compensation can be applied to speed up the torque establishment at start in Open Loop Vec-
tor control.

This function is effective for machinery with large friction loads and applications, where high starting torque
is required. It works like shown in the following diagram.

Forward (Reverse) Run

command
ON
OFF
Time constant: C4-05 Time constant: C4-02
\‘[ p C4-03 (forward)
Torque compensation C4-04 (reverse, negative polarity)
volume >
C4-05x 4
E1-09 o The larger value of
Output frequency d b2-01 and E1-09

Fig. 6.37 Time Chart for Starting Torque Frequency

When this function is used, the following should be considered:
* When the machine runs in FWD and REV direction both values, C4-03 and C4-04 have to be set.
e The compensation works for motoring operation only. It can not be used for regenerative operation.

* If the starting torque compensation is used and a large shock is generated at the start, increase the starting
torque compensation time constant (C4-05).

€ Automatic Speed Regulator (ASR) (for V/f with PG)

In Closed Loop Vector control the autmatic speed regulator (ASR) adjusts the forque reference in order to
eliminate the deviation between the speed reference and the measured speed (PG feedback). Fig 6.38 shows
the ASR structure for Closed Loop Vector control.

C5-01/03 |
Frequency Delay p» Torque
Reference Timer Jl o Refer((‘ence
|/— C5-06
> Torque
Motor JI Limits
Speed C5-02/04 C5-08

I-Limit

Fig 6.38 ASR Structure for Closed Loop Vector Control
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In V/f control with PG the ASR adjusts the output frequency in order to eliminate the deviation between the
speed reference and the measured speed (PG feedback). Fig. 6.39 shows the ASR structure for V/f control

with PG.
Frequency > Output
Reference + Frequency
+ C5-01/03
Motor Cg?:ge - |
Speed e ’ =
- Limiter + + JI
C5-05
ASR Limit
C5-02/04
Fig. 6.39 ASR Structure for V/f control with PG
HRelated Parameters
Change Control Methods
Parameter Name Factory | during Vitwitn | Open | Closed
No. Setting | Opera- VIf pvg Loop | Loop
tion Vector | Vector

C5-01 ASR proportional (P) gain 1 20.00 * Yes No A No A
C5-02 ASR integral (I) time 1 0.500 s * Yes No A No A
C5-03 ASR proportional (P) gain 2 20.00 * Yes No A No A
C5-04 ASR integral (I) time 2 0.500 s * Yes No A No A
C5-05 ASR limit 5.0% No No A No No
C5-06 ASR delay time 0.004 s No No No No
C5-07 ASR switching frequency 0.0 Hz No No No No
C5-08 ASR integral limit 400 % No No No No
F1-07 Integral value during accel/decel enable/disable 0 No No A No No

* When the control method is changed, these values are reset to factory settings for the selected control mode. (The Closed Loop Vector control factory set-
tings are given)

Multi-function Digital Inputs (H1-01 to H1-05) 6
Control Methods _
Set o V/f | Open | Closed
Value \ii with Loop Loop

PG | Vector | Vector
D V/f control with/without PG selection No Yes No No
E Speed control integral operation disable No Yes No Yes
77 ASR proportional gain switch over No Yes No Yes

V/f Control with/without PG Selection: “D”

* When one of the digital inputs is set to “D” this input can be used to switch over to normal V/f control and
thereby to disable the ASR.

» The ASR is disabled when the multifunction input is ON.

Speed Control Integral Disable: “E”

* When one of the digital inputs is set to “E” this input can be used to switch the speed control between PI
and P control.

* P control is active when the input is ON (Integral value is reset).

ASR Gain switching: “77”

* When one of the digital inputs is set to “77” this input can be used to switch between the ASR P gains set
in C5-01 and C5-03.

* If the input is enabled C5-03 will be used. If the input is disabled C5-01 will be used.
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BASR Gain and Integral Time Adjustments for Closed Loop Vector Control

General Procedure
1. Operate the motor at zero speed.
2.Increase C5-01 (ASR proportional gain 1) to a level where no oscillation in the motor speed occurs.
3.Decrease C5-04 (ASR integral time 2) to a level where no oscillation in the motor speed occurs.

4.Increase the speed and observe the motor speed. If oscillations occur at any speed the gain must be
decreased and/or the integral time must be increased.

5.1f the speed is stable at all speeds the adjustment is completed.

Fine Adjustments

When an even finer ASR adjustment is required, adjust the gain and integral time while observing the speed
waveform using the analog output terminals FM and AM. The necessary parameter settings are shown in the

following table.
Parameter Setting Explanation
H4-01 Analog output selection (terminal FM) 20
. . Settings that allow multi-function analog output 1 to be used to
- 0,
H4-02 Analog output gain (terminal FM) 100 % monitor the frequency reference after soft starter.
H4-03 Analog output bias (terminal FM) 0.0 %
H4-04 Analog output selection (terminal AM) 5
F4-05 Analog output gain (terminal AM) 100 % Settings that allow mult}-ﬁlnctlon analog output 2 to be used to
monitor the motor speed.
H4-06 Analog output bias (terminal AM) 0.0 %
H4-07 Analog output 1 signal level selection 1
This setting allows a 0 to + 10 V signal range to be monitored.
H4-08 Analog output 2 signal level selection 1

The multi-function analog outputs have the following functions with these parameter settings.
* Analog output 1 (terminal FM): Outputs frequency reference after the soft starter (Accel./decel. ramp and
S-curve) (0 to £10 V).
* Analog output 2 (terminal AM): Outputs actual motor speed (0 to £10 V).

Adjusting ASR Proportional Gain 1 (C5-01)

This gain adjusts the responsiveness of the speed control (ASR). The responsiveness is increased when this
setting is increased. Oscillation will occur if this setting is increased too much. See Fig 6.40 for details.

Adjusting ASR Integral Time 1 (C5-02)
This parameter sets the speed control (ASR) integral time. Lengthening the integral time lowers the respon-
siveness and the speed accuracy when the load changes suddenly. Oscillation can occur if this setting value is
too low. See Fig 6.40 for details.
If overshooting occurs:

Motor speed P Decrease C5-01 and/or increase C5-02

If undershooting occurs:
Decrease C5-03 and/or increase C5-04

Fig 6.40 Influence of the ASR Gain and Bias



Improving the Operation Performance .

Different Gain Settings for Low-speed and High-speed

Switch between low-speed and high-speed gain when oscillation occurs because of resonance with the
mechanical system at low speed or high speed. The gain and integral time can be switched according to the
motor speed, as shown in Fig 6.41.

P, A P=C5-01
1=C5-02
P=C5-03
1=C5-04
o Motor
0 C5-07 " Speed

Fig 6.41 Low-speed and High-speed Gain Settings

If C5-07 is set to 0, the gain in C5-01 and the integral time in C5-02 are used for the whole speed range.

Setting the Gain Switching Frequency (C5-07)

Set the switching frequency to about 80% of the motor operating frequency or the frequency at which oscilla-
tion occurs.

Low-speed Gain Adjustments (C5-03, C5-04)

Connect the actual load and adjust these parameters at zero-speed. Increase C5-03 (ASR gain 2) and decrease
C5-04 (ASR integral time 2) as long as no oscillation occurs.

High-speed Gain Adjustments (C5-01, C5-02)

Adjust these parameters at normal operating speed. Increase C5-01 (ASR gain 1) and decrease C5-02 (ASR 6
integral time 1) as long as no oscillation occurs.

I
ASR Proportional Gain Switch Setting Using a Digital Input

When one of the digital inputs (H1-01 to H1-05) is set to 77, the input can be used to switch between C5-01
(ASR gain 1) and C5-03 (ASR gain 2). ASR gain 1 is used when the multi-function input is OFF, ASR gain 2
is used when the input is ON. This input has higher priority than the ASR switching frequency set in C5-07.
The gain is changed linearly using the intgral time 1. See Fig 6.42 for details.

ASR gain switch OFF ON
digital input
ASR gain \_C5-01 value —
C5-03 value
! S
C5-02 C5-02

Fig 6.42 ASR Gain Switching by Digital Input
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BASR Gain and Integral Time Adjustments for V/f control with PG

When using V/f control with PG, set the ASR gain and the integral time at E1-09 (minimum output frequency)
and E1-04 (maximum output frequency). See Fig 6.43 for details.

Pl A
P=C5-01
1=C5-02
P=C5-03
1=C5-04
|
0 ! » Motor Speed
E1-09 E1-04
Min. Output Max. Output
Frequency Frequency

Fig 6.43 Speed Control Gain Integral Time Adjustment for V/f Control with PG

Gain Adjustments at Minimum Output Frequency (C5-03 and C5-04)

Operate the motor at the minimum output frequency. Increase C5-03 (ASR proportional gain 2) and decrease
C5-04 (ASR integral time 2) as long as no oscillation occurs.

Monitor the Inverter's output current and verify that it is less than 50% of the Inverter rated current. If the out-
put current exceeds 50% of the Inverter's rated current, decrease C5-03 and increase C5-04.

Gain Adjustments at Maximum Output Frequency (C5-01 and C5-02)

Operate the motor at the maximum output frequency. Increase C5-01 (ASR proportional gain 1) and decrease
C5-02 (ASR integral time 1) as long as no oscillation occurs.

Fine Adjustments

When an even finer ASR adjustment is required, adjust the gain while observing the motor speed. The adjust-
ment procedure is the same as for vector control.

Using Integral Control during Accelereation and Deceleration (F1-07)

Enable integral operation during acceleration and deceleration (by setting F1-07 to 1) if the motor speed has to
follow the frequency reference closely during acceleration and deceleration. Reduce the setting of C5-01 if
overshooting occurs during acceleration, and reduce the setting of C5-03 and increase the setting of C5-04 if
undershooting occurs when stopping. If overshooting and undershooting cannot be eliminated by adjusting
only the gain and integral time, reduce the ASR limit value (C5-05).



Improving the Operation Performance

€ 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 the V/f control modes only.

If high response has the priority to vibration suppression this function should be disabled (N1-01 = 0).

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- | vif Loop | Loop
. PG
tion Vector | Vector
N1-01 Hunting-prevention function selection 1 No A A No No
N1-02 Hunting-prevention gain 1.00 No A A No No

EAdjusting the Hunting-Prevention Gain (N1-02)
Normally it is not necessary to change this setting. Adjust the value under the following circumstances:
» If vibrations occur under light load condition increase the setting.

* If the motor stalls reduce the setting.
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€ Stabilizing Speed (Automatic Frequency Regulator)

The speed feedback detection control (AFR) function controls the stability of the speed when a load is sud-
denly applied or removed. It calculates the amount of speed fluctuation using the torque current (Iq) feedback
value and compensates the output frequency with the amount of fluctuation.

+

fref _ fout
! ST ]
1+8T
N2-02 N2-01
N2-03

Fig. 6.44 AFR Control Loop

B Related Parameters

Change Control Methods
Parameter Name Sotng | Opers. | | Viwn | Oren [ Clses
tion Vector | Vector
N2-01 Speed feedback detection control (AFR) gain 1.00 No No No A No
N2-02 Speed feedback detection control (AFR) time constant 50 ms No No No A No
N2-03 Speed feedback detection control (AFR) time constant 2 750 ms No No No A No

HSetting the AFR Gain (N2-01)
Normally there is no need to change this setting. If adjustments are necessary do the following:
+ If hunting occurs increase N2-01.
+ If the response is too low, decrease N2-01.

Adjust the setting by 0.05 at a time while checking the response.

HSetting the AFR Time Constants 1 and 2 (N2-02, N2-03)
Normally the setting value of N2-02 is used as AFR time constant. The setting value of N2-03 is used when:
+ L2-04issetto 1 or2 AND
* output frequency > 5 Hz AND

a transient load change occurs (causing transient regeneration or overshoot at acceleration).

Generally there is no need to change the settings.



Machine Protection

Machine Protection

€ Limiting Motor Torque (Torque Limit Function)

This function allows limitation of motor shaft torque independendly for each of the four quadrants. The torque
limit can be set as fixed value using parameters or as variable value using an analog input. The torque limit
function can be used with Open Loop Vector and Closed Loop Vector control only.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- VIf Pvgth Loop | Loop
tion Vector | Vector
L7-01 Forward drive torque limit 200%* No No No A A
L7-02 Reverse drive torque limit 200%* No No No A A
L7-03 Forward regenerative torque limit 200%* No No No A A
L7-04 Reverse regenerative torque limit 200%* No No No A A
L7-06 Torque limit time constant 200 ms No No No A No
L7-07 Torque limit operation during accel./decel. 0 No No No A No

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

Multi-function Output (H2-01 to H2-03)

Control Methods

Set Fuiaiien VIf | Open | Closed
Value VIf with Loop | Loop 6

PG Vector | Vector

30 During torque limit No No Yes Yes

ESetting the Torque Limit Using Parameters

Using L7-01 to L7-04, four torque limits in the following directions can be set individually: Forward drive,
reverse drive, forward regenerative and reverse regenerative (see Fig 6.45)

Output Torque

4 L7-01
L7-04
/ ///// Forward
Reverse / Drive
/ Regenerative
9997 .
/////// Output Speed
Reverse Forward /
Drive / Regenerative
IV I94
L7-03
L7-02

Fig 6.45 Torque Limit Paremeters

BUsing a Digital Output to Signalize Operation at the Torque Limit

If a multifunction output is set for this function (H2-01 to H2-03 is set to “30”), the output is switched ON
when the motor output torque reaches one of the torque limits.
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HSet the Torque Limit Value Using an Analog Input

The analog input A2 can be used to input several torque limits. The table below shows the possible analog
input settings (H3-09) for the torque limit function.

Control Methods
Set Function 100% of Contents Vit Open | Closed
Value VIf with Loop | Loop
PG Vector | Vector
10 Positive torque limit Motor rated torque No No Yes Yes
11 Negative torque limit Motor rated torque No No Yes Yes
12 Regenerative torque limit Motor rated torque No No Yes Yes
15 Positive/negative torque limit Motor rated torque No No Yes Yes

The analog input terminal A2 signal level is factory-set as follows: 4 to 20 mA (i.e. if 20 mA are input the
torque is limited to 100% of the motor rated torque). Fig 6.46 shows the relationship between the torque lim-
its.

Output torque

A

Positive Positive/negative torque limits

Forward torque limit

Regenerative torque limit )
. No. of motor rotations
Reverse operation > Forward operation

Regenerative torque limit

Negative torque limit

Positive/negative torque limits

Negative

Fig 6.46 Torque Limits using the Analog Input

ESetting Torque Limits Using Parameters and an Analog Input Together
The following block diagram shows the relationship between torque limit using parameters (L7-01 to L7-04)
and torque limit using the analog input A2.

Multi-function analog input Positive forward drive
torque f

g
.nﬂ Forward negative regenerative torque
—] [ g1 Min

Reverse positive regenerative torque

Terminal {Forward torque limit
| (set value = 10)

i Negative torque limit _
| (setvalue = 11)
| Regenerative torque limit

| (set value =12 Reverse
i Positive/negative torque limit | | drive
i_(set value = 15) reverse
T torque
Forward torque limit o4 ms imi
- - Forward torque limit
L7-01) | Min |

Reverse torque limit
1

(L7-02)
Constants < Forward regenerative torque win [¢] min |- sFs |» Forward regenerative
torque limit

limit (L7-03) [ .
Min

Reverse regenerative torque 1
limit (L7-04)

Min: Minimum value priority circuit

Reverse torque limit

s1 min [ sFs |» Reverse regenerative
torque limit

175% of Inverter rated current

Fig 6.47 Torque Limit Using Parameters and an Analog Input Together

B Enabling Integral Torque Limit Operation (L7-06 and L7-07)

In Open Loop Vector control an integral operation can be applied to the torque limit function (P-control is
standard). This improves the torque limit responsiveness and smoothes the torque limit operation. To enable
the integral operation set paramter L7-07 to 1. The integral time constant can be set in parameter L7-06.



Machine Protection

HSetting Precautions

* When the output torque reaches the torque limit, control and compensation of the motor speed is disabled
to prevent the output torque from exceeding the torque limit. The torque limit has the priority.

* When using the torque limit for hoist applications, do not carelessly lower the torque limit value, as this
may result in motor stalling.

* When using an analog input for torque limit setting, an analog input value of 10 V/20 mA is equal to a
torque limit of 100% of the motor rated torque. To raise the torque limit value at an analog input of 10
V/20 mA for instance to 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.

e The torque limit accuracy is 5% at an output frequency of 10 Hz or above. When output frequency is
lower than 10 Hz, the accuracy is lowered.

€ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the inverter out-
put frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation can be enabled in V/f control with/without PG only. If the Inverter output
current continues to exceed the setting in parameter L3-06 for 100 ms or longer, the motor speed is reduced.
Enable or disable the stall prevention using parameter L3-05. Set the according deceleration times using
C1-02 (Deceleration time 1) or C1-04 (Deceleration Time 2).

If the Inverter output current reaches the set value in L3-06 — 2%, the motor will accelerate again to the set fre-
quency.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- VI/f Loop Loop
. PG
tion Vector | Vector
L3-05 Stall prevention selection during running function selection 1 No A A No No
L3-06 Stall prevention level during running 150% * No A A No No

* The initial value when C6-01 is set to 0 is given. If C6-01 is set to 1 or 2, the initial value will be 120%.

EChanging Stall Prevention Level during Operation Using an Analog Input

If H3-09 (Analog Input A2 Function Selection) is set to 8 (stall prevention during operation level), the stall
level during operation can be changed using the analog input A2.

In this case the function uses either the value from the multi-function analog input terminal A2 input level or
the set value in parameter L3-06. The lower value of both will be used as stall prevention level.

Stall prevention level during operation

100% |

30%

Multi-function analog input
terminal A2 input level

o 3V 10 Vv

Fig 6.48 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.
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€ Motor Torque Detection

If an excessive load is applied to the machinery (overtorque) or the load drops suddenly (undertorque), an

alarm signal can be output to one of the digital output terminals M1-M2, M3-M4, or M5-M6.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection
NO/NC) in one of the parameter H2-01 to H2-03 (digital output terminals M1-M2, M3-M4, and M5-M6 func-

tion selection).

Overtorque/undertorque is detected by:

* observing the output current in V/f control with or without PG (the inverter rated output current is equal to

100%).

* observing the torque reference value in Open Loop and Closed Loop Vector control (the motor rated

torque is equal to 100%).

BRelated Parameters
Change Control Methods
Parameter Name Factory | during Vffwith | Open | Closed
No. Setting | Opera- \Yii PG Loop | Loop
tion Vector | Vector
L6-01 Torque detection selection 1 0 No A A
L6-02 Torque detection level 1 150% No A A A A
L6-03 Torque detection time 1 0.1s No A A A A
L6-04 Torque detection selection 2 0 No A A A A
L6-05 Torque detection level 2 150% No A A A A
L6-06 Torque detection time 2 0.1s No A A A A
Multi-function Output (H2-01 to H2-03)
Control Methods
Set : VI Open | Closed
Function
Value \ii with Loop Loop
PG Vector | Vector
Overtorque/undertorque detection 1 NO
B (NO contact: Overtorque detection and undertorque detection enabled when contact is ON) Yes Yes Yes Yes
Overtorque/undertorque detection 1 NC
17 (NC contact: Overtorque detection and undertorque detection enabled when contact is OFF) Yes Yes Yes Yes
Overtorque/undertorque detection 2 NO
18 (NO contact: Overtorque detection and undertorque detection enabled when contact is ON) Yes Yes Yes Yes
Overtorque/undertorque detection 2 NC
19 (NC contact: Overtorque detection and undertorque detection enabled when contact is OFF) Yes Yes Yes Yes
Multi-Function Analog Input (H3-09)
Control Methods
Set ; VIf Open | Closed
Function 100% of Contents
Value ? i with | Loop | Loop
PG | Vector | Vector
7 Overtorque/Undertorque Detection Level Motor rated torque (vector control), Inverter rated Yes Yes Yes Yes
current (V/f control)




Machine Protection

HL6-01 and L6-04 Set Values and Operator Display

The relationship between alarms displayed on the digital operator when overtorque or undertorque is detected,
and the set values in L6-01 and L6-04, is shown in the following table.

Operator Display
Valus Function Gnderioraue | Underioraue
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
1 Overtorque detection only with speed agree; operation continues (warning is output). OL3 flashes OLA4 flashes
2 Overtorque detected continuously during operation; operation continues (warning is output). OL3 flashes OL4 flashes
3 Overtorque detection only with speed agree; output is stopped upon detection. OL3 lights up OLA4 lights up
4 Overtorque detected continuously during operation; output is stopped upon detection. OL3 lights up OL4 lights up
5 Undertorque detection only with speed agree; operation continues (warning is output). ULS3 flashes UL4 flashes
6 Undertorque detected continuously during operation; operation continues (warning is output). UL3 flashes UL4 flashes
7 Undertorque detection only with speed matching; output is stopped upon detection. UL3 lights up ULA4 lights up
8 Undertorque detected continuously during operation; output is stopped upon detection. ULS3 lights up ULA4 lights up

ETiming Charts
Fig 6.49 and Fig 6.50 show the timing charts for overtorque and undertorque detection.

Motor current (output torque)

* *
L6-02 or L6-05 4 4
F 3 F 3
[—>1 e
Overtorque detection 1 NO tg:gg or tg:gg or
or overtorque detection 2 NO ON ON

*Qvertorque detection switch off bandwidth is approximately 10% of the Inverter rated
output current (or motor rated torque).

Fig 6.49 Overtorque Detection

Motor current (output torque)

L6-02 or L6-05
_\ § /

% <—
Undertorque detection 1 NO ::g:gg or tg:gg or
or ondertorque detection 2 NO ON ON

*Undertorque detection switch off bandwidth is approximately 10% of the Inverter rated
output current (or motor rated torque).

Fig 6.50 Undertorque Detection
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EChanging Overtorque and Undertorque Detection Levels Using an Analog Input

If parameter H3-09 (Analog Input A2 Function Selection) is set to 7 (overtorque/undertorque detection level),
the overtorque/undertorque detection level can be changed using the analog input A2 (refer to Fig 6.51).

Only the overtorque/undertorque detection level 1 can be changed using the analog input. Overtorque/under-
torque detection level 2 cannot be changed by an analog input signal.

Detection leyel

100%

Multi-function analog input
terminal A2 input level

0 10V
(4 mA) (20mA)

Fig 6.51 Overtorque/Undertorque Detection Level Using an Analog Input

4 Motor Overload Protection

The motor can be protected from overload using the built-in electronic thermal overload relay function.

B Related Parameters

Change Control Methods

Parameter Name Factory | during Vifwith | OPen | Closed

No. Setting | Opera- VIf PG Loop | Loop

tion Vector | Vector
1.90 A

E2-01 Motor rated current * No Q Q Q Q

E4-01 Motor 2 rated current 1'9,9 A No A A A A

L1-01 Motor protection selection 1 No Q Q Q Q

L1-02 Motor protection time constant 1.0 min No

* Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter with 0.4 kW.)

Multi-Function Outputs (H2-01 to H2-03)

Control Methods

Set ; i Open | Closed
Funct
Value unction V/f | with | Loop | Loop

PG Vector | Vector

1F Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection level) Yes Yes Yes Yes

ESetting Motor Rated Current (E2-01 and E4-01)

Set the rated current value on the motor nameplate in parameters E2-01 (for motor 1) and E4-01 (for motor 2).
This set value is the base current for the internal thermal overload calculation.



Machine Protection .

ESetting Motor Overload Protection Characteristics (L1-01)
Set the overload protection function in L1-01 according to the used motor.

The induction motor's cooling abilities vary with the motor type. Consequently, you must select the electronic
thermal protection characteristics.

Set L1-01 to:

0: to disable the thermal motor protection function.

1: to enable the thermal motor protection for a fan cooled general purpose motor (self-cooled).
2: to enable the thermal motor protection for an inverter motor (externally cooled).

3: to enable the thermal motor protection for a special vector motor (exernally cooled).

HSetting Motor Protection Operation Time (L1-02)

The motor protection operation time is the time for that the motor can handle a 150% overload when it was
running with the rated load before (i.e. operating temperature was reached before applying the 150% over-
load). Set the motor protection operation time in L1-02. The factory setting is 60 sec.

Fig 6.52 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.)
7 \\
3
-—Cold start

‘ N

0.4

- Hot start

0.1

Motor current (%)
0 100 150 200 E2-01 is set to 100%

Fig 6.52 Motor Protection Operation Time

HSetting Precautions

* If multiple motors are connected to one inverter, set parameter L1-01 to 0 (disabled). To protect each of the
motors, use a control circuit that switches off the inverter output when one of the motors overheats.

» With applications where the power supply is often turned ON and OFF, there is a risk that the motor can-
not be protected even if this parameter has been set to 1 (enabled), because the thermal value will be reset
after inverter power supply switch off.

* For safe overload tripping, set the value in parameter L1-02 to a low setting.

* When using a general-purpose motor (standard motor), the cooling ability will be lowered by fl/4 (fre-
quency). Consequently, a low output frequency may cause motor overload protection (OL1) to occur, even
when the output current is below the rated current. If the motor is operated at the rated current at a low fre-
quency, use a special motor which is externally cooled.

ESetting a Motor Overload Pre-Alarm

If the motor overload protection function is enabled (i.e., L1-01 is set to a value different from 0) and you set
H2-01 to H2-03 (output terminals M1-M2, M3-M4, and M5-M6 function selection) to 1F (motor overload
OLI1 pre-alarm), the motor overload pre-alarm will be output at. If the electronic thermal value reaches mini-
mum 90% of the overload detection level, the output terminal that has been set will be turned ON.

6
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€ Motor Overheating Protection Using PTC Thermistor Inputs

This function provides a motor overheating protection using a thermistor (PTC characteristic — Positive Tem-
perature Coefficient) which is built into the windings of each motor phase. The thermistor must be connected

to an analog i

nput.

HRelated Parameters

Change Control Methods
Parameter Facto during
Name Settinry - g Vifwith | Open | Closed
No. 9 pera \Yii Loop | Loop
. PG
tion Vector | Vector
L1-03 Alarm operation selection during motor overheating 3 No A A
L1-04 Motor overheating operation selection 1 No A A
L1-05 Motor temperature input filter time constant 0.20s No A A
Multi-Function Analog Input (H3-09)
Control Methods
Set : o \i Open | Closed
Value Function 100% of Contents Vit with Losp | e
PG | Vector | Vector
E Motor temperature input - Yes Yes Yes Yes

BPTC Thermistor Characteristics

Fig 6.53 shows the characteristics of the PTC thermistor temperature to the resistance value.

Resistance (Ohms)* 1g:(l)aozs
A
1330
550 // _/

F Class H
180 °C

Tr: Temperature threshold value

7T

Tr-5 Tr Tr+5

Temperatue

* The shown resistance value is for one motor phase. Normally the resistors are connected in series.

Fig 6.53 PTC Thermistor Temperature-Resistance Value Characteristics

B Operation during Motor Overheating

The operation when the motor overheats can be selected using the parameters L1-03 and L1-04. A motor over-
heat detection filter time can be set in parameter in L.1-05 to prevent wrong over heat faults .

If the motor temperature rises to the motor overheat pre-alarm level, an OH3 alarm is shown at the display and

the operation is continued like set in L1-03.
If the operation is continued and the motor temperature rises further to the motor overheat detection level, an

OH4 fault is shown at the display and the operation is stopped.



Machine Protection

B Terminal Connection

The terminal connection for the motor overheat function is shown in Fig 6.54. The following points have to be
considered:

* Pin 2 of the DIP-switch S1 on the control terminal board has to be turned to OFF for A2 voltage input. The
factory setting is ON (A2 current input).

» Parameter H3-09 has to be set to “E”
» Parameter H3-08 (analog input terminal A2 signal level) has to be set to 0 (0-10V input).

MA

MB
MC

Branch resistance
18kOhm*

M1

M2

M3

PTC thermistor M4

M5

M6

"1 The resistance value of 18 kQ is only valid when a 3-phase PTC with the characteristic
shown on the previous page is used.

Fig 6.54 Terminal Connections for Motor Overheating Protection

€ Limiting Motor Rotation Direction and Output Phase Rotation
If the motor reverse rotation is prohibited, a reverse run command will not be accepted, even if it is input. Use
this setting for applications in which reverse motor rotation can cause problems (e.g., fans, pumps, etc.)

In V/F mode it is also possible to change the output phase order by changing a parameter. This is much easier
and faster than changing the wiring if the motor rotational direction is wrong. If this function is used a prohi-
bition of reverse direction is not possible.

B Related Parameters

P Change Control Methods
aram- . h
eter Name Description Setting Factpry during V/f Open | Closed
Number Range | Setting | Opera- \i with | Loop | Loop
tion PG | Vector | Vector
0: Reverse enabled
L : i A A A A
b1-04 PrOhlb}thl’l of reverse 1: Reverse disabled Oor?2 0 No
operation
2: Output Phase Rotation A No No No
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Automatic Restart

This section explains functions for continuing or automatically restarting inverter operation after a momentary
power loss.

€ Restarting Automatically After Momentary Power Loss

Ifa temporary power loss occurs, the inverter can be restarted automatically to continue motor operation.
To restart the Inverter after the power has returned, set L2-01 to 1 or 2.

If L2-01 is set to 1, the inverter will restart as long as the power is recovered within the time set in L2-02. If
the power loss time exceeds the time set in L2-02, an UV1 alarm (DC bus undervoltage) will be detected.

If L2-01 is set to 2, the inverter will restart, when the main power supply is recovered as long as the control
power supply (i.e., power supply to the control circuit) is maintained. Consequently, alarm UV1 (DC bus und-
ervoltage) will not be detected.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- | v/ pg | Loop | Loop
tion Vector | Vector
L2-01 Momentary power loss detection 0 No A A A A
L2-02 Momentary power loss ridethru time 0;}1 s No A A A A
L2-03 Min. baseblock (BB) time 0.1s No A A A A
L2-04 Voltage recovery time 035! No A A A A
. 190V
L2-05 Undervoltage (UV) detection level ) No A A A A

* 1. Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter for 0.4 kW.)
* 2. These values are for a 200 V Class Inverter. For a 400 V Class Inverter, double the values.

ESetting Precautions
* Error output signals are not output during momentary power loss recovery.

» To continue Inverter operation after the power has been restored, make the settings so that RUN com-
mands from the control main circuit terminal are stored even while power is suspended.

* If the momentary power loss operation selection is set to 0 (Disabled), an alarm UV1 (main circuit under-
voltage) will be detected when the momentary power loss exceeds 15 ms during operation.



Automatic Restart

€ Speed Search

The speed search function detect the actual speed of a motor that is coasting without control and restart it
smoothly from that speed. It is also activated after momentary power loss detection when L2-01 is set to
enabled.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | OPen | Closed
No. Setting | Opera- | v/f pG | Loop | Loop
tion Vector | Vector
b3-01 Speed search selection (current detection or speed calculation) 2"l No A A A No
b3-02 Speed search operating current (current detection) 120% No A No A No
b3-03 Speed search deceleration time (current detection) 20s No A No A No
b3-05 Speed search wait time (current detection or speed calculation) 02s No A A A A
b3-10 Speed search compensation gain 1.10 No A No A No
b3-14 Speed search rotation selection direction 1 No A A A No
1.2-03 Min. baseblock time 0.1s! No A A A A
L2-04 Voltage recovery time 0352 No A A A A

* 1. The factory setting will change when the control method is changed. (Open loop vector control factory settings are given.)
* 2. Factory settings depend on Inverter capacity. (The values shown are for a 200 V Class Inverter for 0.4 kW.)

Multi-function Digital Inputs

Control Methods

Set , VIf | Open | Closed 6
Funct

Value unction Vi | with | Loop | Loop

PG Vector | Vector

External search command 1

OFF: Speed search disabled (Start from lowest output frequency)

ON: Speed calculation: Calculates the motor speed, and starts search from calculated speed
Current detection: Starts speed search from maximum output frequency

61

External search command 2
OFF: Speed search disabled (Start from lowest output frequency)
62 ON: Speed calculation : Calculates the motor speed, and starts search from calculated speed,
same operation as external search command 1
Current detection: Starts speed search from set frequency (reference frequency when search
command was input).

External seach command 3
64 OFF: Inverter is base blocked Yes Yes Yes Yes
ON: Inverter starts operation using speed search (same operation as speed search 2)
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HSetting Precautions

When both external search commands 1 and 2 are set for the multi-function contact terminals, an OPE(03
(invalid multi-function input selection) operation error will occur. Set either external search command 1 or
external search command 2.

If speed search during startup is selected when using V/f control with PG or Closed Loop Vector control
the unit will start from the frequency detected by PG.

If performing speed search using external search commands, design the control circuit so that the run com-
mand and external search command are both ON. These two commands must be kept on, at least for the
time set in parameter L2-03.

If the Inverter output is equipped with a contactor, set the contactor operation delay time in the Speed
Search Wait Time (b3-05). The factory setting is 0.2 s. When not using a contactor, you can reduce the
search time to 0.0 s. After waiting for the speed search wait time, the Inverter starts the speed search.

Parameter b3-02 (current detection level for search completion) is effective only when current detection
speed search is selected. When the current falls below the detection level, the speed search is supposed to
be as completed, and the motor accelerates or decelerates to the set frequency.

If an overcurrent (OC) is detected when using speed search after power recovery, lengthen the Minimum
Baseblock Time (L2-03).

HApplication Precautions for Speed Searches Using Estimated Speed

When using V/f control with or without a PG, always perform stationary autotuning for line-to-line resis-
tance before using speed searches based on calculated speeds.

When using Open Loop or Closed Loop Vector control, always perform rotational autotuning before using
speed searches based on calculated speeds.

If the cable length between the motor and Inverter is changed after autotuning has been performed, per-
form stationary autotuning for line-to-line resistance again.

ESpeed Search Selection

The speed search method can be selected using b3-01. If b3-01 is set to 0 the search method is speed calcula-
tion. It has to be activated by a multi-function input (H1-CJO set to 61 or 62).

If b3-01 is set to 1, the search method is speed calculation too, but speed search is performed at every RUN
command and has not to be activated by a multifunction input.

The same is valid for setting b3-01 to 2 or 3, only the search method is current detection instead of speed cal-
culation.

Refer Table 6.1 to see the differences of both search methods.

Table 6.1 Search Methods

Search Name Speed Calculation Current Detection

Search Method erates or decelerates from the calculated speed to the set fre-

Starts speed search from the frequency when the temporary
power loss was detected, or from the highest frequency, and
performs speed detection by watching the current level dur-
ing the search.

Calculates the motor speed when the search starts, and accel-

quency. The direction of motor rotation is also detected.

External Speed Search Com-

External speed search command 1:
External search command 1 and external search command 2 | Starts speed search from the maximum output frequency.
become the same operation calculation of the motor speed External speed search command 2:

mand and starting the search from the calculated speed. Starts speed search from the frequency reference set before
the search command.
C t b d with multi-motor dri ith motors t .
N . annot be used with mu'ti-motor drives, With motors tWo or |, 401 method without PG, the motor may accelerate
Application Precautions more sizes smaller than the Inverter capacity, and high-speed

motors (130 Fiz min.) suddenly with light loads.
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ESpeed Calculation

Search at Startup

The time chart for when speed search at startup and speed search to multi-function input terminals is shown
below.

OFF ON o ]
Run command Deceleration time set in b3-03 Set frequency
/ eference
Starts using/v
calculated Speed
Output frequency
T~ — b3-02
/ ~——
Output current
0.7t01.0s *Lower limit set using Speed Search Wait Time (b3-05)

Minimum baseblock time (L2-03) x 0.7*
Note: If the stopping method is set to coast to stop, and the run command turns ON in a

short time, the operation may be the same as the search in case 2.
Fig 6.55 Speed Search at Startup (Calculated Speed)

Speed Search after Power Loss
* Loss Time shorter than the Minimum Baseblock Time (L2-03)

AC power supply ON OFF Start using Set frequency

reference
speed detected /

Output frequency.

Output current /u

«<— 10 ms

After AC power supply recovery, the inverter waits

for the minimum Speed Search Wait Time (b3-05).
Minimum baseblock time (L2-03) x 0.75

Fig 6.56 Speed Search after Power Loss with Loss Time < L2-03

* Loss Time longer than the Minimum Baseblock Time (L2-03)

AC power supply ON OFF Start using speed detected

Set frequency

/ / reference
Output frequency —/_

Output current

—> [«—10ms

* <

Minimum baseblock time Speed Search Wait Time
(L2-03) (b3-05)

Note: If the frequency immediately before the baseblock is low or the power supply break time is long,
operation may be the same as the search in case 1.

Fig 6.57 Speed Search after Power Loss with Loss Time > L2-03
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ECurrent Detection

Speed Search at Startup

The time chart when speed search at startup or external speed search command is selected is shown below.

OFF ON - .
Run command Deceleration time set in b3-03
Maximum output - » Set frequency
freqyency or reference
set frequency
Output frequency
v —~— ~ — b3-02
Output current
:\ﬁizni(r)]?;l;m baseblock time* * Lower limit is set using Speed Search Time (b3-05).
Fig 6.58 Speed Search at Startup (Current Detection)
Speed Search after Power Loss
¢ Loss time shorter than minimum baseblock time
AC power supply ON OFF Output frequency before power loss
Deceleration time Set frequency
/ setin b3-03 reference
Output frequency
b3-02
speed search operating current
o~
—
Output current
/‘/, | Baseblpck time may be reduced by the output frequency
o . M immediately before baseblock.
Minimum baseblock time (L2-03) *2  After AC power supply recovery,the inverter waits for
~*2 > the minimum Speed Search Wait Time (b2-03).

Fig 6.59 Speed Search after Power Loss Time < L2-03

* Loss time longer than minimum baseblock time

Output frequency before power loss

AC power supply ON OFF
- - Set frequency
Deceleritl/on speed set in b3-03  (eference

Output frequency

b3-02

Speed search operating time
v
~— 1
Output current /

Speed search wait time (b3-05)

y

< »

Minimum baseblock time
(L2-03)

Fig 6.60 Speed Search after Power Loss with Loss Time > L2-03
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€ Continuing Operation at Constant Speed when the Frequency Reference

is Lost

The frequency reference loss detection function detects a loss of the frequency reference value. If an analog
frequency reference source is selected, a frequency reference loss is detected, when the reference value drops
over 90 % in 400 ms or less.

The operation after a reference loss can be set in parameter L5-01 as follows:

e L5-01=0 The inverter operation is stopped.

e L5-01=1 The operation is continued at reduced speed using the set value in parameter L4-06 as frequency

reference value.

When an error signal during frequency reference loss shall be output externally, set H2-01 to H2-03
(multi-function contact output terminal M1-M2, M3-M4, and M5-M6 function selection) to C (frequency ref-

erence lost).

HRelated Parameters

Change Control Methods
Parameter Factory | during
g ] Open | Closed
No. Name Setting | Opera- VIf Vhl;vgth Loop | Loop
tion Vector | Vector
L4-05 Operation when frequency reference is missing 0 No A A
L4-06 Output frequency adjustment after freq. reference loss 80% No A A
Multi-function Contact Outputs (H2-01 to H2-03)
Control Methods
Set ; \ii Open | Closed
Function
Value \ii with Loop Loop
PG | Vector | Vector
C Frequency reference loss Yes Yes Yes Yes 6
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@ Restarting Operation After Transient Error (Auto Restart Function)

If an Inverter error occurs during operation, the Inverter will perform self-diagnosis. If no error is detected, the
Inverter will automatically restart. This is called the auto restart function.

Set the number of auto restarts in parameter L5-01.

The auto restart function can be applied to the following errors.

* OC (Overcurrent)
* GF (Ground fault)
* PUF (DC bus fuse blown)

* OV (Main circuit overvoltage)

* UV1 (Main Circuit Undervoltage, Main Circuit MC Operation Failure)*

* PF (Main circuit voltage fault)

* LF (Output phase failure)

* When L2-01 is set to 1 or 2 (continue operation during momentary power loss)

* OL1 (Motor overload)
* OL2 (Inverter overload)
* OH1 (Motor overheat)

* OL3 (Overtorque 1)
* OL4 (Overtorque 2)

RH (Braking resistor overheated)

RR (Braking transistor error)

If an error that is not listed above occurs, the protection function will operate and the auto restart function will

not work.

HAuto Restart External Outputs

To output auto restart signals externally, set H2-01 to H2-03 (multi-function contact output terminals M1-M2,
M3-M4, and M5-M6 function selection) to 1E (auto restart).

HRelated Parameters

Change Control Methods
Parameter Factory | during
L 7 Open | Closed
No. Name Setting | Opera- | v V/‘I;"E’B'th Loop | Loop
tion Vector | Vector
L5-01 Number of auto restart attempts 0 No A A A A
L5-02 Auto restart operation selection 0 No A A A A
Multi-function Contact Outputs (H2-01 to H2-03)
Control Methods
Set ; \ii Open | Closed
Funct
Value unetion VIf | with | Loop | Loop
PG Vector | Vector
1E Automatic restart enabled Yes Yes Yes Yes

B Application Precautions

The number of auto restarts counter is reset under the following conditions:

 After auto restart, normal operation has continued for 10 minutes.

 After the protection operation has been performed and an error reset has been input.

* After the power supply is turned OFF, and then ON again.
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Inverter Protection

€ Overheating Protection for an Inverter-Mounted Braking Resistor

This function provides overheat protection for inverter-mounted braking resistors (Model: ERF-150WJ O0O).

When overheating of a mounted braking resistor is detected, an fault RH (mounted braking resistor overheat-
ing) is displayed on the Digital Operator, and the motor coasts to stop.

The fault can be output using one of the multi-function contact outputs as well. Therefore one of the parame-
ters H2-01 to H2-03 has to be set to D.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- \Yii pvg Loop | Loop
tion Vector | Vector
L8-01 Protection selection for internal DB resistor (Type ERF) 0 No A A A A

Multi-function Contact Outputs (H2-01 to H2-03)

Control Methods

Set e Vi | Open | Closed

Value \ii with Loop Loop
PG Vector | Vector

D Braking resistor fault (ON: Resistor overheats or brake transistor fault) Yes Yes Yes Yes

too short or that the motor regeneration energy is too large. In these cases, lengthen the deceleration time or
replace the Braking Resistor with one with a higher braking capacity.

INFO 6

& The most likely causes of RH (Mounted braking resistor overheating) faults are that the deceleration time is

U This function is not applicable for protecting external braking resistors. When external braking resistors are
: used together with the internal braking chopper, L8-01 should be set to 0 to disable the internal braking
® resistor protection.
IMPORTANT
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@ Inverter Overheat Protection

The Inverter is protected against overheating using a thermistor that detects the heatsink temperature.
When the overheat temperature level is reached the inverter output is switched off.

To prevent a suddenly and unexpected stop of the inverter due to an overtemperature, an overheating
pre-alarm can be output. The temperature level for that pre-alarm can be set in parameter L8-02. Using
parameter L8-03 the inverter operation when an overtemperature occurs can be selected.

If a multifunction output is programmed for this function the output is switched ON when the heatsink temper-
ature exceeds the overheat pre-alarm level set in L8-02.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | OPen | Closed
No. Setting | Opera- | vif PM(IBI Loop | Loop
tion Vector | Vector
L8-02 Overheat pre-alarm level 95°C No A A A A
L8-03 Inverter overheat (OH) pre-alarm operation selection 3 No A A A A

Multifunction Outputs (H2-01 to H2-03)

Control Methods

Set Function \i Open | Closed

Value \i with Loop Loop
PG Vector | Vector

20 Inverter overheat (OH) Yes Yes Yes Yes

@ Input Open Phase Protection

This function detects an open input phase by observing the DC bus ripple level.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vffwith | Open | Closed
No. Setting | Opera- VIf Loop | Loop
. PG
tion Vector | Vector
L8-05 Input open-phase protection selection 1 No A A A A

Generally it is not recommended to disable this function.



Inverter Protection

4 Output Open Phase Protection

This function detects an open output phase by comparing the output current value of each phase with an inter-
nal set output open phase detection level (5% of inverter rated current). The detection will not work when the
output frequency is below 2% of the base frequency (E1-13).
Three settings are available:

» L8-07=0, no output open phase detection

» L8-07=1, the loss of one phase is detected only

e L8-07=2, the loss of 2 or 3 phases is detected as well

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- \Yii Loop | Loop
. PG
tion Vector | Vector
L8-07 Output open-phase protection selection 0 No A A A A

The function should be disabled if the motor capacity is very low compared to the inverter capacity. Other-
wise wrong output open phase errors might be detected.

4 Ground Fault Protection

This function detects the earth leakage current by calculating the sum of the three output currents. Normally it 6
should be 0. If the earth leakage current gets too high, the inverter output will be switched off and a GF fault
is shown on the display. The fault contact is activated. I

B Related Parameters

Change Control Methods
Parameter Facto during
Name ony . Open | Closed
No. Setting | Opera- v | Loop | Loop
. PG
tion Vector | Vector
L8-09 Ground protection selection 1 No A A A A

It is not recommended to disable this function.
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€ Cooling Fan Control

This function controls the fan which is mounted to the inverters heatsink.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vffwith | Open | Closed
No. Setting | Opera- | v/ Loop | Loop
. PG
tion Vector | Vector
L8-10 Cooling fan control selection 0 No A A
L8-11 Cooling fan control delay time 60 s No A A

ESelecting the Cooling Fan Control

Using parameter L8-10 two modes can be selected:

0:  The fan is ON only when the inverter output is ON, i.e. a voltage is output. This is the factory setting.

1:  The fan is ON whenever the inverter power supply is switched ON.

If L8-10 is set to 0, the turn OFF delay time for the fan can be set in parameter L8-11. After a stop command
the inverter waits for this time before switching OFF the cooling fan. The factory setting is 60 sec.

@ Setting the Ambient Temperature

At high ambient temperatures an output current derating has to be considered. The derating depends on the
ambient temperture and the protective structure of the inverter. The ambient temperature derating curve is

shown in Fig 6.61. To ensure a safe inverter protection at high ambient temperatures, always set parameter
L8-15 to the actual ambient temperature.

Output Current in % of the

Rated Current

100

80 -

60

— - IP0O

40

—1P20

20 -

30 40
Temperature (°C)

50

60

Fig 6.61 Ambient Temperature Derating Curve




Inverter Protection

HRelated Parameters

Change Control Methods
Parameter Factory | during o
{ . pen | Closed
No. Name Setting | Opera- | vif V";"gth Loop | Loop
tion Vector | Vector
L8-12 Ambient temperature 45°C No A A A A
U Since the inverter has no IPO0/IP20 detection, at IP20 units the ambient temperature value in
?‘ L8-12 has to be set 5° higher than the actual ambient temperature.
[ ]
IMPORTANT

€ OL2 Characteristics at Low Speed

At output frequencies below 6 Hz the overload capability of the inverter is lower than at higher speeds, i.e. an
OL2 fault (inverter overload) may occur even if the current is below the normal OL2 current level (see Fig.
6.61).

OL2 Detection Level*

| 150% (120%)*
for 1 min.

for 1 min.

|
|
!
|
|
|
: 75% (60%)*
|
!
|
|
|

. Output
" Speed

-6 Hz 0 Hz 6 Hz

* Note that the OL2 level depends on the setting of C6-01. The values are given for
Heavy Duty. The values in parentheses are for Normal Duty 1 or 2.

Fig. 6.62 OL2 Alarm Level at Low Frequencies

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwith | OPen | Closed
No. Setting | Opera- VI/f Loop Loop
. PG
tion Vector | Vector
L8-15 OL2 characteristics selection at low speeds 1 No A A A A

Generally it is not recommended to disable this function.
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Input Terminal Functions

€ Temporarily Switching Operation between Digital Operator and Control
Circuit Terminals

The Inverter run command inputs and frequency reference inputs can be switched over between Local and
Remote.

* Local:  The digital operator is used as frequency reference and run command source.

* Remote: The frequency reference and run command source can be set in the parameters b1-01 and b1-02.

If any input from H1-01 to H1-05 (digital input terminal S3 to S7 function selection) has been set to 1
(local/remote selection), this input can be used to switch over between local and remote.

HRelated Parameters

Change Control Methods
Parameter Facto during
Name ory . Open | Closed

No. Setting | Opera- VI Vitwith Loop | Loop

. PG

tion Vector | Vector
b1-01 Reference selection 1 No Q Q Q Q
b1-02 RUN command source selection 1 No Q Q Q Q

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set : \i Open | Closed
Functi
Value unction Vi | with | Loop | Loop
PG Vector | Vector

1 Local/Remote selection (ON: Operator, OFF: b1-01/02) Yes Yes Yes Yes

When the Local/Remote function has been set for one external terminal, the LOCAL/REMOTE key function

Q Local/Remote switching can also be performed using the LOCAL/REMOTE key on the Digital Operator.
on the Digital Operator will be disabled.

INFO

€ Blocking Inverter Outputs (Baseblock Commands)

Using a baseblock command the inverter output can be stopped immediately. In this case the motor will start
coasting. If the baseblock command is cleared, the inverter output operation is resumed.

If speed search is enabled, the inverter detects the motor speed and the operation is resumed from the detected
speed.

If speed search is disabled, the operation is resumed from the frequency reference which was active before the
baseblock command.

To use the baseblock function one of the digital inputs must be set for baseblock, i.e. one of the parameters
H1-01 to H1-05 (digital input terminal S3 to S7 function selection) must be set to 8 or 9 (Baseblock command
NO/NC).
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Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set Function VIf | Open | Closed
Value \ii with Loop Loop
PG | Vector | Vector
8 External baseblock NO (Normally Open contact: Baseblock when ON) Yes Yes Yes Yes
9 External baseblock NC (Normally Closed contact: Baseblock when OFF) Yes Yes Yes Yes
ETiming Chart

The timing chart when using a baseblock command is shown in Fig 6.63.

OFF|ON

Forward operation/Stop

Input | Cleared

Baseblock command

Frequency reference |

'A/ Speed search or operation from the previous
frequency reference

Output frequency \

<4—Coast to a stop

Fig 6.63 Baseblock Commands

U When a contactor between inverter and motor is used, always perform a base block command before
?: opening the contactor.
@
IMPORTANT

€ OH2 (Overheat) Alarm Signal Input

Control Methods
Set : \i Open | Closed
Function
Value \ii with Loop Loop
PG Vector | Vector
B OH2 Alarm input (ON: OH2 is displayed) Yes Yes Yes Yes

If a digital input is programmed for this function (H1-OOO=B) an OH2 alarm message can be displayed on the
display by turning this input to ON. The fault contact will not be operated.

€ Multifunction Analog Input A2 Disable/Enable

Control Methods
Set g \ii Open | Closed
Functi
Value unction \ii with Loop Loop
PG Vector | Vector

C Analog Input A2 enable/disable (ON: Enable) Yes Yes Yes Yes

If a digital input is programmed for this function (H1-OO=C) the analog input A2 can be enabled or disabled
by switching the digital input ON/OFF (ON — Analog Input A2 enabled).
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@ Drive Enable/Disable

Control Methods
Set Function V/f | Open | Closed
Value VIf with Loop | Loop
PG Vector | Vector
6A Enable/Disable drive (ON: drive enabled) Yes Yes Yes Yes

If a digital input is programmed for this function (H1-OOO=6A) the drive can be enabled or disabled by
switching the digital input ON/OFF (ON — Drive enabled).

If the input is switched OFF while a RUN command is active the inverter will stop using the stopping method
set in b1-03.

€ Stopping Acceleration and Deceleration (Acceleration/Deceleration
Ramp Hold)

A multi-function input can be used to pause the acceleration or deceleration and maintain (hold) the output
frequency. To program one digital input for this function one of the paramerters H1-01 to H1-05 has to be
set to 6A.

The acceleration/deceleration is hold when the input is turned ON.

The acceleration/deceleration is restarted when the acceleration/deceleration ramp hold input is turned
OFF.

The motor will be stopped if a stop command is input while the acceleration/deceleration ramp hold input
is ON.

When parameter d4-01 (the frequency reference hold function selecton) is set to 1, the held frequency will
be stored in memory. This stored frequency will be retained as frequency reference even after a power loss
and the motor will be restarted at this frequency when a run command is input again.

B Related Parameters

Change Control Methods
Parameter Facto during
Name (el - Open | Closed
No. Setting | Opera- | v |V/MWith | |00 | Loop
. PG
tion Vector | Vector
d4-01 Frequency reference hold function selection 0 No A A A A

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set ; \ii Open | Closed
Function
Value \i with Loop Loop
PG Vector | Vector
A Acceleration/deceleration ramp hold (ON: hold is active) Yes Yes Yes Yes
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ETiming Chart
The timing chart when using Acceleration/Deceleration Ramp Hold commands is shown in Fig 6.64.

Power supply
OFF
Forward/Stop  orF [ oN | ofF [ ow
Acceleration/Deceleration OFF ON OFF ON
Ramp Hold

Frequency reference

Output frequency e

Hold Hold

Fig 6.64 Acceleration/Deceleration Ramp Hold

607
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€ Raising and Lowering Frequency References Using Contact Signals
(UP/DOWN)

Using the UP and DOWN commands the frequency references can be raised or lowered by switching a pair of
digital inputs.

To use this function, set two of the parameters H1-01 to H1-05 (digital input terminal S3 to S7 function selec-
tion) to 10 (UP command) and 11 (DOWN command). Be sure to allocate two terminals so that the UP and
DOWN commands are used as a pair. Otherwise an OPE03 alarm will be displayed.

The table below shows the possible combinations of the UP and DOWN commands and the corresponding

operation.
Operation Acceleration | Deceleration Hold Hold
Up command ON OFF ON OFF
Down command OFF ON ON OFF

The change of the output frequency depends on the acceleration and deceleration times. Be sure to set b1-02
(Run command selection) to 1 (Control circuit terminal).

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set : \i Open | Closed
Functi
Value unction Vi | with | Loop | Loop
PG Vector | Vector

10 Up command Yes Yes Yes Yes
11 Down command Yes Yes Yes Yes
EPrecautions

Setting Precautions

If multi-function input terminals S3 to S7 are set as follows, operation error OPE(O3 (Invalid multi-function
input selection) will occur:

* Only either the UP command or DOWN command has been set.

» UP/DOWN commands and Acceleration/Deceleration Ramp Hold have been allocated at the same time.

Application Precautions

* Frequency references which use the UP/DOWN commands are limited by the frequency reference upper
and lower limits set in parameters d2-01 to d2-03. In this case the value from the input A1 becomes the fre-
quency reference lower limit. If using a combination of the frequency reference from terminal Al and the
frequency reference lower limit set in either parameter d2-02 or d2-03, the larger limit value will become
the frequency reference lower limit.

o If inputting the run command when using UP/DOWN commands, the output frequency accelerates to the
frequency reference lower limits set in d2-02.

e When using UP/DOWN commands, multi-step operations are disabled.

* When d4-01 (Frequency Reference Hold Function Selection) is set to 1, the frequency reference value
using the UP/DOWN functions is stored even after the power supply is turned OFF. When the power sup-
ply is turned ON and the run command is input, the motor accelerates to the frequency reference that has
been stored. To reset (i.e., to 0 Hz) the stored frequency reference, turn ON the UP or DOWN command
while the run command is ON.
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EConnection Example and Timing Chart

The time chart and settings example when the UP command is allocated to the digital input terminal S3, and

the DOWN command is allocated to terminal S4, are shown below.

Parameter Name Set Value
H1-01 Multi-function input (terminal S3) 10
H1-02 Multi-function input (terminal S4) 11

Inverter

Forward
81 operation/Stop

Reverse
operation/Stop

S3 Up command

s4 Down command

Digital input
N neutral

A1 Frequency
reference lower limit

0to 10 V analog
signal
AC

Fig 6.65 Connection Example when UP/DOWN Commands Are Allocated

Output frequency
Upper limit

Accelerates to
lower limit

Same d4-01 = 1

frequency //

d4-01 = 0
Lower limit

Forward operation/stop

T |

N |

UP command

Reference
frequency rese

DOWN command

ON

[1 :
|

* The speed agree signal turns ON when the motor is not accelerating/decel-
erating while the run command is ON.

o

Speed agree*

Power supply | N N

Fig 6.66 UP/DOWN Commands Timing Chart




€ Adding/Subtacting a Fixed Speed to an Analog Reference (Trim Control)

The trim control function adds or subtracts the value of parameter d4-02 to/from an analog frequency refer-

ence.

To use this function, set two of the parameters H1-01 to H1-05 (multi-function contact terminal inputs S3 to
S7 function selection) to 1C (Trim Control Increase command) and 1D (Trim Control Decrease command). Be
sure to allocate two terminals so that the Trim Control Increase command and Trim Control Decrease com-

mand are used as a pair. Otherwise an OPE03 alarm will be displayed.

B Related Parameters

Change Control Methods
Parameter Facto during
Name ol - Open | Closed
No. Setting | Opera- | vif V’L"g‘“ Loop | Loop
tion Vector | Vector
d4-02 Trim control speed limits 10% No A A A A
Multi-function Digital Inputs (H1-01 to H1-05)
Control Methods
Set ; VIE Open | Closed
Functi
Value unetion VIf | with | Loop | Loop
PG Vector | Vector
1C Trim control increase Yes Yes Yes Yes
1D Trim control decrease Yes Yes Yes Yes

ETrim Control Increase/Decrease Command and Frequency Reference

The frequency references using Trim Control Increase/Decrease command ON/OFF operations are shown

below.
Set Frequency Set Frequency
Frequency Reference Reference Reference HOLD
+ d4-02 - d4-02
Trim Control Increase Command ON OFF ON OFF
Terminal
Trim Contr9l Decrease Com- OFF ON ON OFF
mand Terminal

EApplication Precautions

e Trim Control Increase/Decrease command is enabled when speed reference > 0 and the speed reference
source is an analog input (Al or A2).

* When the analog frequency reference value - d4-02 < 0, the frequency reference is set to 0.

* If only one of the Trim Control Increase command or Trim Control Decrease command has been set for a
digital input terminal, operation error OPEO3 (invalid multi-function input selected) will occur.
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€ Hold Analog Frequency Using User-set Timing

When one of the parameters H1-01 to H1-05 (digital input terminal S3 to S7 function selection) is set to 1E
(sample/hold analog frequency command), the analog frequency reference will be held from 100 ms after the
terminal is turned ON, and operation will continue at that frequency.

The analog value 100 ms after the command is turned ON is used as the frequency reference.

ON ON ON
Sample/hold :
command ) H i |
100 ! 100 < - 100 :

imsec | imsec | imsec —

Analog input

L Frequency reference

Fig 6.67 Sample/Hold Analog Frequency

B Related Parameters

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods

Set Function VIf | Open | Closed
Value \ii with Loop Loop
PG Vector | Vector

1E Analog frequency reference sample / hold Yes Yes Yes Yes

EPrecautions [

When setting and executing sample and hold for analog frequency references, observe the following precau-
tions.

Setting Precautions

When using sample/hold of analog frequency reference, you cannot use the following commands at the same
time. Otherwise operation error OPEO3 (invalid multi-function input selection) will occur.

» Acceleration/Deceleration Ramp Hold command
* UP/DOWN command

¢ Trim Control Increase/Decrease command

Application Precautions

* When performing sample/hold of analog frequency reference, be sure to close the digital input for 100 ms
or more. If the sample/hold time is less than 100 ms, the frequency reference will not be held.

» The frequency reference value that is held will be deleted when the power supply is turned OFF.
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€ Switching Operation Source to Communication Option Card

The source of frequency reference and RUN command can be switched between a Communication option
card and the sources selected in b1-01 and b1-02. Set one of the parameters H1-01 to H1-05 (digital inputs S3
to S7 function selection) to 2 to enable operation source switchover.

If a RUN command is active, the switchover will not be accepted.

B Related Parameters

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Close
Set Function VIf | Open d

Value VIt with Loop Leg)
PG | Vector p
Vector

2 Opgratlon source selection: Option Card/ Inverter (ON: Inverter settings in b1-01 and b1-02, OFF: Yes Yes Yes Yes

Option Card)

HSetting Precautions

To use the operation source switching function make the following settings:

e Set b1-01 (frequency reference source) to a value different from 3 (option card).

e Set b1-02 (RUN command source) to a value different from 3 (option card).
* Set one of the parameters H1-01 to H1-02 to 2.

€ Jog Frequency with Direction Commands (FJOG/RJOG)

The FIOG/RJOG function operates the inverter at the jog frequency. It can be activated by using the terminal
ON/OFF operation. When using the FJOG/RJOG commands, there is no need to input the RUN command.

To use this function, set one of the parameters H1-01 to H1-05 (digital input terminal S3 to S7 function selec-
tion) to 12 (FJOG command) or 13 (RJOG command).

HRelated Parameters

Change Control Methods
Parameter Factory | during
{ . Open | Closed
No. Name Setting | Opera- | v V/‘I;"E’B'th Loop | Loop
tion Vector | Vector
d1-17 Jog frequency reference 6.00 Hz Yes Q Q Q Q
Multi-Function Digital Inputs (H1-01 to H1-05)
Control Methods
Set - V/f | Open | Closed
Funct
Value unction Vi | with | Loop | Loop
PG | Vector | Vector
12 FJOG command (ON: Forward run at jog frequency d1-17) Yes Yes Yes Yes
13 RJOG command (ON: Reverse run at jog frequency d1-17) Yes Yes Yes Yes




Input Terminal Functions .

HApplication Precautions
* Jog frequencies using FJOG and RJOG commands have the priority over other frequency references.

* When both FJOG command and RJOG commands are ON for 500 ms or longer at the same time, the
Inverter stops according to the setting in b1-03 (stopping method selection).

€ Stopping the Inverter on External Device Errors (External Error Function)

The external error function activates the error contact output and stops the Inverter operation. Using this func-
tion the inverter operation can be stopped on peripheral devices break down or other errors. The digital opera-
tor will display EFx (External error [input terminal Sx]). The x in EFx shows the number of the terminal at
which the external error signal is input. For example, if an external error signal is input to terminal S3, EF3
will be displayed.

To use the external error function, set one of the values 20 to 2F in one of the parameters H1-01 to H1-05 (dig-
ital input terminal S3 to S7 function selection).

Select the value to be set in H1-01 to HI-05 from a combination of any of the following three conditions.
» Signal input level from peripheral devices
* External error detection method
» QOperation after external error detection

The following table shows the relationship between the combinations of conditions and the set value in

H1-0O0.
(éner;ult\ll(_)?ev e1I.) Error(l;ztee('zltg)tz IgljthOd Operation During Error Detection
Set Detection | Deceler- Coast to Emer- Continue
velie | D Cee |t S Consi During | ate to Stop Stop 9ency | operation
tact tact Detection Operation (Error) (Error) Elok (Warning)
(Error)
20 Yes Yes Yes
21 Yes Yes Yes 6
22 Yes Yes Yes I
23 Yes Yes Yes
24 Yes Yes Yes
25 Yes Yes Yes
26 Yes Yes Yes
27 Yes Yes Yes
28 Yes Yes Yes
29 Yes Yes Yes
2A Yes Yes Yes
2B Yes Yes Yes
2C Yes Yes Yes
2D Yes Yes Yes
2E Yes Yes Yes
2F Yes Yes Yes

Note: 1. Sets the input level at which errors are detected. (NO contact: External error when ON; NC contact: External error when OFF).
2. Set the detection method to detect errors using either constant detection or detection during operation.
Constant detection: Detects while power is supplied to the Inverter.
Detection during operation: Detects only during Inverter operation.
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The digital multifunction outputs can be set for several functions using the H2-01 to H2-03 parameters (termi-
nal M1 to M6 function selection). These functions are described in the following section.

HRelated Parameters

Change Control Methods
Parameter Name Factory during Vitwitn | Open | Closed
No. Setting | Opera- VIf P\g Loop | Loop
tion Vector | Vector
H2-01 Terminal M1-M2 function selection 0 No A A A A
H2-02 Terminal M3-M4 function selection 1 No A A A A
H2-03 Terminal M5-M6 function selection 2 No A A A A

EDuring Run (Setting: 0) and During Run 2 (Setting: 37)

During Run (Setting: 0)

OFF The Run command is OFF and there is not output voltage.

ON

The Run command is ON or a voltage is being output.

During Run 2 (Setting: 37)

OFF The inverter is not outputting a frequency. (Baseblock, DC injection braking or stopped)

ON

The inverter is outputting a frequency.

These outputs can be used to indicate the inverter’s operating status.

Run command OFF [ON

Baseblock command OFF ON

Output frequency

During run 1 output OFF [ON

During run 2 output OFF ON

Fig. 6.68 Timing Chart for “During RUN” Output
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BZero Speed (Setting: 1)

OFF The output frequency is higher than the zero speed level (b2-01).

ON The output frequency is lower than the zero speed level (b2-01).

Output frequency Zero speed level (b2-01)
Zero-speed output OFF ON

Fig 6.69 Timing Chart for Zero-speed

Hinverter Operation Ready (Setting: 6)

If a multifunction output is programmed for this function the output will be switched ON when the initialisa-
tion of the inverter at startup has finished without any faults.

EDuring DC Bus Undervoltage (Setting: 7)

If a multifunction output is programmed for this function the output is switched ON as long as a DC bus und-
ervoltage is detected.

EDuring Baseblock (Setting: 8)

If a multifunction output is programmed for this function the output is switched ON as long as the inverter out-
put is base blocked.

BFrequency Reference Source Selection (Setting: 9)

If a multifunction output is programmed for this function the output is ON when the digital operator is selected
as frequency reference source. If any other frequency reference is selected the output is switched OFF.

BERun Command Selection Status (Setting: A)

If a multifunction output is programmed for this function the output is switched ON when the digital operator
is selected as RUN command source. If any other RUN command source is selected output is switched OFF.

EFault Output (Setting: E)

If a multifunction output is programmed for this function the output is switched ON when any fault different
from CPF00 and CPFO1 occurs. The output is also not switched at minor faults. (Refer to page 7-2 pp. for a
fault list.)

EMinor Fault Output (Setting: 10)

If a multifunction output is programmed for this function the output is switched ON when a minor fault occurs
(refer to page 7-9 pp. for an alarm list).
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BFault Reset Command Active (Setting: 11)

If a multifunction output is set for this function the output is switched ON as long as a fault reset command is
input at one of the digital inputs.

EDuring Reverse Run (Setting: 1A)

If a multifunction output is programmed for this function the output is switched ON whenever a RUN com-
mand in reverse direction is active. The contact will also be ON during DC injection, Braking and Base
Block. It will not work when a forward RUN command is input.

EDuring Base Block 2 (Setting: 1B)

If a multifunction output is programmed for this function the output is switched OFF as long as a Baseblock
command is input at a multifunction input.

EMotor 2 Selection (Setting: 1C)

If a multifunction output is programmed for this function the output is switched ON when motor 2 is selected.

EDuring Regenerative Operation (Setting: 1D)

If a multifunction output is programmed for this function the output is switched ON when the motor works
regenerative, i.e. when energy is fed back to the inverter.

EDuring Run 2 (Setting: 37)

When a multifunction output is set to this function the output is switched ON when a frequency is output. It
will be switched OFF during Baseblock, DC injection braking or Stop.

HDrive Enabled (Setting: 38)

If a multifunction output is programmed for this function the output is switched ON when the drive is enabled.
The drive can be enabled or disabled using a digital multifunction input.



Monitor Parameters

Monitor Parameters

€ Using the Analog Monitor Outputs

This section explains the usage of the analog monitor outputs.

B Related Parameters

Change Control Methods
Parameter Name Factory | during | open | Closed
No. Setting | Opera- | vi |V ;"gth Loop | Loop
tion Vector | Vector
H4-01 Monitor selection (terminal FM) 2 No A A A A
H4-02 Gain (terminal FM) 100% Yes Q Q Q Q
H4-03 Bias (terminal FM) 0.0% Yes A A A A
H4-04 Monitor selection (terminal AM) 3 No A A A A
H4-05 Gain (terminal AM) 50% Yes Q Q Q Q
H4-06 Bias (terminal AM) 0.0% Yes A A A A
H4-07 Analog output 1 signal level selection (FM) 0 No A A A A
H4-08 Analog output signal 2 level selection (AM) 0 No A A A A

ESelecting Analog Monitor Items

Some of the digital operator monitor items (U1-00 [status monitor]) can be output at the multi-function ana-
log output terminals FM-AC and AM-AC. Refer to page 5-61, Status Monitor Parameters: Ul and set the
parameter number of U1 group (OO part of U1-00) for the parameters H4-01 respectively H4-04.

EAdjusting the Analog Monitor Items

Adjust the output/current voltage for multi-function analog output terminals FM-AC and AM-AC using the
gain and bias in H4-02, H4-03, H4-05, and H4-06.

The gain sets the analog output voltage/current value which is equal to 100% of the monitor item.

The bias sets the analog output voltage/current value which is equal to 0% of the monitor item.

Note that the maximum output voltage/current is 10V/20mA. A voltage/current higher than these values can
not be output.
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Adjustment Examples

The influence of the settings of gain and bias on the analog output channel is shown on three examples in Fig

6.69.

Output voltage/
current

Gain: 170%
Bias: 30%

10V/20mA *—fffxiii o
-~ Gain1100%

4 Bias: 0%

~ \
~
. - \
o |
3V/8.8mA -7 T \
- e ain: 0%
_ - .4 Bias: 100%
— T Monitor item
0V/4mA “t (e.g. Output Frequency)

100%

Fig 6.70 Monitor Output Adjustment

ESwitching Analog Monitor Signal Levels

The values of some monitor items can be both, positive or negative. If these items shall be output at an analog
output, the signal level should be set to —10V to +10V (H4-07/08 = 1). Negative values will be output as neg-
ative voltage (—10V to 0) and positive values will be output as positive voltage (0 to +10V).

For monitor items that can have positive or negative values please refer to page 5-61, Status Monitor Parame-
ters: Ul.

Both analog outputs can create a 4-20 mA current signal as well. Therfore the parameters H4-07 and H4-08
have to be set to 2. Additionally the jumper CN15 has to be set to current output for each channel. Refer to
page 2-25, Jumper CN15 and DIP Switch S1 for details about the jumper setting.

€ Using the Pulse Train Monitor Output

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vffwith | Open | Closed
No. Setting | Opera- | vif PG Loop | Loop
tion Vector | Vector
H6-06 Pulse train monitor selection 2 Yes A A A A
H6-07 Pulse train monitor scaling 1440 Hz Yes A A A A

HSelecting Pulse Monitor Items

Some of the digital operator monitor items (U1-0O0O [status monitor]) can be output at pulse monitor terminal
MP-AC. Refer to page 5-61, Status Monitor Parameters: Ul and set the OO part of U1-00 (Status monitor)
for H6-06.

HAdjusting the Pulse Monitor Items

To adjust the pulse frequency output scaling, set the pulse output frequency which is equal to 100% of the
monitor item in parameter H6-07.

Set H6-06 to 2, and H6-07 to 0, to output the frequency synchronous with the Inverter's U-phase output fre-
quency.



HApplication Precautions

Monitor Parameters

When using the pulse monitor output, connect a peripheral device according to the following load conditions.
If the load conditions are different, there is a risk of characteristic insufficiency or damage to the inverter.

Using a passive load (power supply from output

terminals)
Output Voltage
(Isolated) Load Impedance
VRL (V)
+5 V min. 1.5 kQ min.
+8 V min. 3.5 kQ min.
+10 V min. 10 kQ min.

Using an external power supply

External Power 12 VDC+10%,
Supply (V) 15 VDC+10%
Max. Current 16 mA

MP Load, Impedance

AC

External power supply

Load impedance

MP

<4— Sinking current

AC
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€ Using MEMOBUS Communications

You can perform serial communications with Programmable Logic Controls (PLCs) or similar devices using
the MEMOBUS protocol.

EMEMOBUS Communications Configuration

MEMOBUS communications are configured using 1 master (PLC) and a maximum of 31 slaves. Serial com-
munications between master and slave are normally started by the master and the slaves respond.

The master performs serial communications with only one slave at a time. Consequently, you must set the
address of each slave before, so that the master can perform serial communications using that address. A slave
that receives a command from the master performs the specified function and sends a response to the master.

PLC

= Bl |

Inverter Inverter Inverter

Fig 6.71 Example of Connections between PLC and Inverter

ECommunications Specifications

The MEMOBUS communications specifications are shown in the following table.

Item Specifications

Interface RS-422, RS-485

Communications Cycle Asynchronous (Start-stop synchronization)
Baud rate: Select from 1,200, 2,400, 4,800, 9,600 and 19,200 bps.
Data length: 8 bits fixed

Communications Parameters
Parity: Select from even, odd, or none.
Stop bits: 1 bit fixed

Communications Protocol MEMOBUS

Number of Connectable Units 31 units max.
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ECommunications Connection Terminal

The MEMOBUS communications use the following terminals: S+, S-, R+, and R-. Enable the terminating
resistance by turning ON pin 1 of switch S1 for the last Inverter (seen from the PLC) only.

S+

AS- I

RS-422A $1 P77 Terminating
A Z .
or RS-485 —D «— | OFF //f resistance
a—

Py

+
MmO
==
By
N =

§Switchﬂ>_
ok /ﬂ* <‘,::>

Terminating resistance (1/2W, 110 Ohms)

Fig 6.72 Communications Connection Terminal

U 1. Separate the communications cables from the main circuit cables and other wiring and power cables.
?‘ 2. Use shielded cables for the communications cables, and use proper shield clamps
® 3. When using RS-485 communications, connect S+ to R+, and S- to R-, on the Inverter exterior. See pic-
ture below.
IMPORTANT

OO0

HProcedure for Communicating with the PLC

Use the following procedure to perform communications with the PLC.

Turn OFF the power supply and connect the communications cable between the PLC and the Inverter.
Turn ON the power supply.

Set the required communications parameters (H5-01 to H5-07) using the Digital Operator.

Turn OFF the power supply, and check that the Digital Operator display has completely disappeared.

Turn ON the power supply once again.

AN o

Perform communications with the PLC.
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HRelated Parameters

Change Control Methods
Parameter Name Factory during Vitwitn | Open | Closed
No. Setting Opera- \Yii pvg Loop | Loop
tion Vector | Vector
bl-01 Reference source selection 1 No Q Q Q Q
b1-02 RUN command Source Selection 1 No Q Q Q Q
H5-01 Station address 1F * No A A A A
H5-02 Baud rate selection 3 No A A A A
H5-03 Communications parity selection 0 No A A A A
H5-04 Communications error detection selection 3 No A A A A
HS5-05 Communications error detection selection 1 No A A A A
H5-06 Send wait time 5 ms No A A A A
H5-07 RTS control ON/OFF 1 No A A A A

* Set H5-01 to 0 to disable Inverter responses to MEMOBUS communications.

MEMOBUS communications can perform the following operations regardless of the settings in b1-01 and
b1-02.

* Monitoring operation status of the inverter
* Setting and reading parameters
* Resetting errors

* Inputting multi-function commands. (An OR operation is performed between the multi-function com-
mands input from the PLC and commands input from digital input terminals S3 to S7.)

HEMessage Format

In MEMOBUS communications, the master sends commands to the slave, and the slave responds. The mes-
sage format is configured for both sending and receiving as shown below, and the length of data packets
depends on the command (function) content.

Slave address

Function code

Data

Error check

The space between messages must meet the following conditions:

PLC to Inverter Inverter to PLC PLC to Inverter

-
>

Command message Response message Command message

e —]
24 bits long _T T_ HS-08 o4 bits long —T L 5 ms min.

setting

Time (Seconds)

Fig 6.73 Message Spacing



Slave Address

Set the Inverter address from 0 to 31. If you set 0, commands from the master will be received by all slaves.
(Refer to “Broadcast Data” on the following pages.)

Function Code

Individual Functions

The function code specifies commands. The three function codes shown in the table below are available.

) Command Message Response Message
Function Code . - -
(Hexadecimal) Function Min. Max. Min. Max.
(Bytes) (Bytes) (Bytes) (Bytes)
03H Read memory register contents 8 8 7 37
08H Loopback test 8 8 8 8
10H Write multiple memory registers 11 41 8 8

Data

Configure consecutive data by combining the memory register address (test code for a loopback address) and
the data the register contains. The data length changes depending on the command details.

Error Check
Errors during communications are detected using CRC-16 (cyclic redundancy check, checksum method).

The result of the checksum calculation is stored in a data-word (16 bit), which starting value is FFFH. The
value of this word is manipulated using Exclusive OR- and SHIFT operations together with the data package
that should be sent (slave address, function code, data) and the fixed value AOO1H. At the end of the calcula-
tion the data-word contains the checksum value.

The checksum is calculated in the following way:
. The starting value of the 16 Bit data-word, that is used for the calculation, has to be set to FFFFH. 6

. An Exclusive OR operation has to be performed with the starting value and the slave address.

1
2
3. The result has to be shifted to the right until the overflow bit becomes 1.
4

. When this bit becomes 1, an Esclusive OR operation with the result of step 3 and the fix value AOO1H has
to be performed.

5. After 8 shift operations (every time when the overflow bit becomes 1, an Exclusive OR like in step 4 has to
be done), perform an Exclusive OR operation with the result of the former operations and the next data
package (8 bit function code). Again the result of this operation has to be shifted 8 times and if needed it
has to be interconnected with the fix value AOO1H using an Exclusive OR operation.

6. The same steps have to be performed with the data, first with the higher byte and then with the lower byte
until all data are proceeded.

7. The result of these operations is the checksum. It consists of a high and a low byte.
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The following example clarifies the calculation method. It shows the calculation of a CRC-16 code with the
slave address 02H (0000 0010) and the function code 03H (0000 0011). The resulting CRC-16 code is D1H
for the lower and 40H for the higher byte. The example calculation in this example is not done completely

(normally data would follow the function code).

Calculations

Description

1111 1111 1111 1111

| 0000 0010

1111 1111 1111 1101
OI11 1111 1111 1110
1010 0000 0000 0001

1101 1111 1111 1111
0110 1111 1111 1111
1010 0000 0000 0001

1100 1111 1111 1110
01100111 1111 1111
0011 0011 1111 1111
1010 0000 0000 0001

1001 0011 1111 1110
0100 1001 1111 1111
00100100 1111 1111
1010 0000 0000 0001

1000 0100 1111 1110
01000010 0111 1111
00100001 0011 1111
1010 0000 0000 0001

1000 0001 0011 1110

| 0000 0011

1000 0001 0011 1101
0100 0000 1001 1110
1010 0000 0000 0001

1110 0000 1001 1111
0111 0000 0100 1111
1010 0000 0000 0001

1101 0000 0100 1110
0110 1000 0010 0111
0011 0100 0001 0011
1010 0000 0000 0001

1001 0100 0001 0010
0100 1010 0000 1001
00100101 0000 0100
1010 0000 0000 0001

1000 0101 0000 0101
0100 0010 1000 0010
1010 0000 0000 0001

1110 0010 1000 0011
0111 0001 0100 0001
1010 0000 0000 0001

1101 0001 0100 0000

DIH 40H

Higher Lower
Byte Byte

EMEMOBUS Message Example

Initial value
Address
ExOr Result
Shift 1

ExOr Result
Shift 2

ExOr Result
Shift 3
Shift 4

ExOr Result
Shift 5
Shift 6

ExOr Result
Shift 7
Shift 8

ExOr Result
Function Code
ExOr Result
Shift 1

ExOr Result
Shift 2

ExOr Result
Shift 3
Shift 4

ExOr Result
Shift 5
Shift 6

ExOr Result
Shift 7

ExOr Result
Shift 8

ExOr Result
CRC-16 Result

An example of MEMOBUS command/response messages is given below.

Reading Inverter Memory Register Contents

The content of maximum 16 inverter memory registers can be readout at a time.

Among other things the command message must contain the start address of the first register that is to be read
out and the quantity of registers that should be read out. The response message will contain the content of the
first and the consecutive number of registers that has been set for the quantity.
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The contents of the memory register are separated into higher 8 bits and lower 8 bits.

The following tables show message examples when reading status signals, error details, data link status, and
frequency references from the slave 2 Inverter.

Response Message Response Message
Command Message (During Normal Operation) (During Error)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
Higher 00H Data quantity 08H Error code 03H
Start Address
Lower 20H st storage Higher 00H Higher FIH
- CRC-16
Higher 00H register Lower 65H Lower 31H
Quantity
Lower 04H Next storage Higher 00H
Higher 450 register Lower 00H
CRC-16
Lower FOH Next storage Higher 00H
register Lower 00H
Next storage Higher 01H
register Lower F4H
Higher AFH
CRC-16
Lower 82H
Loopback Test

The loopback test returns command messages directly as response messages without changing the contents to
check the communications between the master and slave. You can set user-defined test code and data values.

The following table shows a message example when performing a loopback test with the slave no. 1.

Response Message Response Message
Command Message (During Normal Operation) (During Error)
Slave address 01H Slave address 01H Slave address 01H
Function code 08H Function code 08H Function code 89H
Higher 00H Higher 00H Error Code 01H
Test Code Test Code
Lower 00H Lower 00H Higher 86H
CRC-16
Higher ASH Higher ASH Lower S0H
Data Data
Lower 37H Lower 37H
Higher DAH Higher DAH
CRC-16 CRC-16
Lower 8DH Lower 8DH
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Writing to Multiple Inverter Memory Registers

The writing of inverter memory registers works similar to the reading process, i.e. the address of the first reg-
ister that is to be written and the quantity of to be written registers must be set in the command message.

The to be written data must be consecutive, starting from the specified address in the command message. The
data order must be higher 8 bits, then lower 8 bits. The data must be in memory register address order.

The following table shows an example of a message where a forward operation has been set with a frequency
reference of 60.0 Hz for the inverter with the slave address 01H.

Response Message Response Message
Command Message (During Normal Operation) (During Error)
Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
Higher 00H Higher 00H Error code 02H
Start Address Start Address
Lower 01H Lower 01H Higher CDH
CRC-16
Higher 00H Higher 00H Lower ClH
Quantity Quantity
Lower 02H Lower 02H
No. of data 04H Higher 10H
CRC-16
Higher 00H Lower 08H
Lead data
Lower 01H
Higher 02H
Next data
Lower 58H * No. of data = 2 x (quantity)
Higher 63H
CRC-16
Lower 39H
U For the number of data value in the command message the double value of the data quantity must be
? - taken.
T~
@
IMPORTANT
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EData Tables

The data tables are shown below. The types of data are as follows: Reference data, monitor data, and broadcast
data.

Reference Data

The reference data table is shown below. These data can be read and written. They cannot be used for monitor-
ing functions.

igg:_setsesr Contents
0000H Reserved
Run operation and input commands
Bit 0 Forward run
Bit 1 Reverse run
Bit2 External errorl: Error (EFO)
Bit 3 Error resetl: Reset command
Bit 4 ComNet
0001H Bit 5 ComCtrl
Bit 6 Multi-function input command 3
Bit 7 Multi-function input command 4
Bit 8 Multi-function input command 5
Bit 9 Multi-function input command 6
Bit A Multi-function input command 7
Bits Bto F Not used
0002H Frequency reference (Set units using parameter 01-03)
0003H to 0005H Not used
0006H PID target value
0007H Analog output 1 setting (-11 V/-726 to 11 V/726) — 10V = 660
0008H Analog output 2 setting (-11 V/-726 to 11 V/726) — 10V = 660
Multi-function contact output setting
Bit 0 Contact output 1 (Terminal M1-M2) 1: ON 0: OFF
Bit 1 Contact output 2 (Terminal M3-M4) 1: ON 0: OFF
Bit2 Contact output 3 (Terminal M5-M6) 1: ON 0: OFF
0009H
Bits 3to 5 Not used
Bit 6 Set error contact (terminal MA-MC) output using bit 7. 1: ON 0: OFF
Bit 7 Error contact (terminal MA-MC)1: ON 0: OFF
Bits 8 to F Not used
000AH to 000EH Not used
Reference selection settings
Bit 0 Not used
Bit 1 Input PID target value 1: Enabled 0: Disabled
Bits 3 to B Not used
000FH
C Broadcast data terminal S5 input 1: Enabled 0: Disabled
D Broadcast data terminal S6 input 1: Enabled 0: Disabled
E Broadcast data terminal S7 input 1: Enabled 0: Disabled
F Not used

Note Write 0 to all unused bits. Also, do not write data to reserved registers.




Monitor Data

The following table shows the monitor data. Monitor data can only be read.

S
Inverter status
Bit 0 Forward operation
Bit 1 Reverse operation
Bit 2 Inverter startup complete 1: Completed 2: Not completed
Bit 3 Error 1: Error
0020H
Bit 4 Data setting error 1: Error
Bit5 Multi-function contact output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit 6 Multi-function contact output 2 (terminal M3 - M4) 1: ON 0: OFF
Bit 7 Multi-function contact output 3 (terminal M5 - M6) 1: ON 0: OFF
Bits 8 to F Not used
Error details
Bit 0 Overcurrent (OC), Ground fault (GF)
Bit 1 Main circuit overvoltage (OV)
Bit 2 Inverter overload (OL2)
Bit 3 Inverter overheat (OH1, OH2)
Bit 4 Braking transistor/resistance overheat (rr, rH)
Bit5 Fuse blown (PUF)
Bit 6 PID feedback lost (FbL)
0021H Bit 7 External error (EF, EFO)
Bit 8 Control board error (CPF)
Bit9 Motor overload (OL1) or overtorque 1 (OL3) detected
Bit A PG broken wire detected (PGO), Overspeed (OS), Speed deviation (DEV)
Bit B Main circuit undervoltage (UV) detected
Bit C Main circuit undervoltage (UV1), control power supply error (UV2), inrush prevention circuit error (UV3),
power loss
BitD Missing output phase (LF)
BitE MEMOBUS communications error (CE)
BitF Operator disconnected (OPR)
Data link status
Bit 0 Writing data
Bit 1 Not used
0022H Bit2 Not used
Bit3 Upper and lower limit errors
Bit4 Data integrity error
Bits 5to F Not used
0023H Frequency refer- |y 1o nitors U1-01
ence
0024H Output frequency | Monitors U1-02
0025H Output voltage (U1-06)
0026H Output current U1-03
0027H Output power U1-08
0028H Torque reference | U1-09
0029H Not used




Individual Functions

o
002AH Not used
Control terminals input status
Bit 0 Input terminal S1 1: ON 0: OFF
Bit 1 Input terminal S2 1: ON 0: OFF
Bit2 Multi-function input terminal S3 1: ON 0: OFF
002BH Bit3 Multi-function input terminal S4 1: ON 0: OFF
Bit4 Multi-function input terminal S5 1: ON 0: OFF
Bit5 Multi-function input terminal S6 1: ON 0: OFF
Bit 6 Multi-function input terminal S7 1: ON 0: OFF
Bits 7to F Not used
Inverter status
Bit 0 Operationl: Operating
Bit 1 Zero speed1: Zero speed
Bit 2 Frequency agreel: Agreement
Bit3 User-defined speed agreel: Agreement
Bit 4 Frequency detection 11: Output frequency < L4-01
Bit5 Frequency detection 21: Output frequency > L4-01
Bit 6 Inverter startup completed1: Startup completed
002CH Bit7 Undervoltage detection 1: Detected
Bit 8 Baseblock1: Inverter output baseblock
Bit9 Frequency reference model: Not communication 0: Communication option
Bit A Run command mode1l: Not communication 0: Communication option
BitB Overtorque detection1: Detected 6
Bit C Frequency reference lostl: Lost
BitD Restart enabled1: Restarting
BitE Error (including MEMOBUS communications time-out) 1:Error occurred
BitF MEMOBUS communications time-out 1: Timed out
Multi-function contact output status
Bit 0 Multi-function contact output 1 (terminal M1-M2) 1: ON 0: OFF
002DH Bit 1 Multi-function contact output 2 (terminal M3-M4) 1: ON 0: OFF
Bit 2 Multi-function contact output 3 (terminal M5-M6) 1: ON 0: OFF
Bits 3to F Not used
002EH - 0030H Not used
0031H Main circuit DC voltage
0032H - 0037H Not used
0038H PID feedback (max. output frequency 2 100%; resolution 0.1%; without sign)
0039H PID input (max. output frequency £ 100%; resolution 0.1%; with sign)
003AH PID output (max. output frequency £ 100%; resolution 0.1%; with sign)
003BH CPU software number
003CH Flash software number
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Communications error details
Bit 0 CRC error
Bit 1 Invalid data length
Bit2 Not used
003DH Bit3 Parity error
Bit 4 Overrun error
Bit5 Framing error
Bit 6 Time-out
Bits 7to F Not used
003EH kVA setting
003FH Control method

Note Communications error details are stored until an error reset is input (you can also reset while the Unit is operating).

Broadcast Data

Using broadcast data a command can be given to all slaves at the same time. The slave address in the com-
mand message must be set to 00H. All slaves will receive the message. They will not respond.

The following table shows the broadcast data. You can also write this data.

igg:_setsesr Contents
Operation signal
Bit 0 Forward run
Bit 1 Reverse run
Bits 2 and 3 Not used
Bit4 External error 1
0001H Bit 5 Error reset 1
Bits 6 to B Not used
Bit C * Multi-function digital input terminal S5 input
BitD * Multi-function digital input terminal S6 input
BitE * Multi-function digital input terminal S7 input
BitF Not used.
0002H Frequency reference

Note Bit signals not defined in the broadcast operation signals use the local inverter input/output signals.

* A change of these bits to 1 will be accepted only, if the bits C,D and/or E in register 000FH (reference data) are set to 1 at the inverter, at which the inputs

S5, S6 and S7 shall be enabled.
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Binverter Error Codes

The content of a current fault and faults that have occured earlier can be read out by Memobus using the Fault
Trace (U2-00) and the Fault History (U3-000) parameters. The fault codes are shown in the table below.

Fault Code| Fault Description |Fault Code| Fault Description [Fault Code| Fault Description
01H PUF 13H EF5 28H FBL
02H UVl 14H EF6 29H UL3
03H uv2 15H EF7 2AH UL4
04H Uv3 18H (0N 2BH OL7
06H GF 19H DEV 83H CPF02
07H oC 1AH PGO 84H CPFO03
08H ov 1BH PF 85H CPF04
09H OH ICH LF 86H CPFO05
0AH OH1 1DH OH3 87H CPF06
0BH OL1 1EH OPR 88H CPF07
0CH OL2 1FH ERR 89H CPF08
ODH OL3 20H OH4 8AH CPF09
OEH OL4 21H CE 8BH CPF10
OFH RR 22H BUS 91H CPF20
10H RH 25H CF 92H CPF21
11H EF3 26H SVE 93H CPF22
12H EF4 27H EFO0 94H CPF23

Refer to page 7-2, Fault Detection for detailed fault descriptions and for corrective actions.

EENTER Command

When writing parameters to the Inverter from the PLC using MEMOBUS communications, the parameters are
temporarily stored in the parameter data area of the Inverter. To enable these parameters in the parameter data
area the ENTER command must be used.

There are two types of ENTER commands:
* ENTER commands that enable parameter data in RAM only (changes will be lost after power loss)

e ENTER commands that write data into the EEPROM (non-volatile memory) of the Inverter and enable the
data in RAM at the same time.

The following table shows the ENTER command data. ENTER command data can only be written.
The ENTER command is enabled by writing 0 to register number 0900H or 0910H.

Register

Contents
Adress.
0900H Write parameter data to EEPROM, RAM is refreshed
0910H Parameter data are not written to EEPROM, but refreshed in RAM only.

* The maximum number of times you can write to EEPROM is 100,000. Do not frequently exe-
cute ENTER commands (0900H) that write into EEPROM.

INFO » The ENTER command registers are write-only. Consequently, if these registers should be read
out, the register address will become invalid (Error code: 02H).

* An ENTER command is not required if reference or broadcast data are sent to the inverter.
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BError Codes

The following table shows MEMOBUS communications error codes.

Error Code

Contents

01H

Function code error
A function code other than 03H, 08H, or 10H has been set by the PLC.

02H

Invalid register number error
* The register address you are attempting to access is not recorded anywhere.
» With broadcast sending, a start address other than 0001H, or 0002H has been set.

03H

Invalid quantity error
» The number of data packets (register content) being read or written is outside the range of 1 to 16.
* In write mode, the number of data bytes in the message is not No. of packets x 2.

21H

Data setting error

* A simple upper limit or lower limit error has occurred in the control data or when writing parame-
ters.

* When writing parameters, the parameter setting is invalid.

22H

Write mode error

 Attempting to write parameters to the inverter during operation.

+ Attempting to write via ENTER commands during operation.

+ Attempting to write parameters other than A1-00 to A1-05, E1-03, or 02-04 when warning alarm
CPFO03 (defective EEPROM) has occurred.

+ Attempting to write read-only data.

23H

Writing during DC bus undervoltage (UV) error
» Writing parameters to the inverter during UV (DC bus undervoltage) alarm.
» Writing via ENTER commands during UV (DC bus undervoltage) alarm.

24H

Writing error during parameters processing
Attempting to write parameters while processing parameters in the Inverter.

ESlave Not Responding

In the following cases, the slave will ignore the write function.

e When a communications error (overrun, framing, parity, or CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address in the Inverter do not agree.

» When the gap between two blocks (8 bit) of a message exceeds 24 bits.

* When the command message data length is invalid.

return response messages to the master.

Q If the slave address specified in the command message is 0, all slaves execute the write function, but do not

INFO
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ESelf-Diagnosis

The Inverter has a built-in function for self-diagnosing the functioning of the serial communication interface
circuits. This function is called the self-diagnosis function. It uses the connected communications parts of the
send and receive terminals to receive data sent by the Inverter and thereby to check if communication is per-
formed normally.

To perform the self-diagnosis function use the following procedure.

1. Turn ON the inverter power supply, and set 67 (communications test mode) in parameter H1-05 (Terminal
S7 Function Selection).

Turn OFF the inverter power supply.

Perform the wiring according to Fig 6.74.

Turn ON the terminating resistance. (Turn ON pin 1 on DIP switch 1.)

A e

Turn ON the inverter power supply.

| st [|s2 | s3 | sa | s5 | s6 | s7 | | RP[ R+ [ R-[ s+ [s-|

Fig 6.74 Communication Terminals Wiring for Self-Diagnosis

During normal operation, the Digital Operator displays “PASS” on the display.

If an error occurs, a “CE” (MEMOBUS communications error) alarm will be displayed on the Digital Opera-
tor, the error contact output will be turned ON, and the Inverter operation ready signal will be turned OFF.
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€ Using the Timer Function

The multi-function digital input terminals S3 to S7 can be used as timer function input terminals, and
multi-function output terminals M1-M2, M3-M4, and M5-M6 can be used as timer function output terminals.
By setting the delay time, you can prevent chattering of the sensors and switches.

* Set one of the parameters H1-01 to H1-05 (digital input terminal S3 to S7) to 18 (timer function input).

e Set H2-01 to H2-03 (multi-function output terminals M1-M2, M3-M4, and M5-M6 function selection) to
12 (timer function output).

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- | v/ pG | Loop | Loop
tion Vector | Vector
b4-01 Timer function ON-delay time 0.0s No A A A A
b4-02 Timer function OFF-delay time 0.0s No A A A A

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set : \i Open | Closed
Functi
Value unction Vi | with | Loop | Loop
PG Vector | Vector

18 Timer function input Yes Yes Yes Yes

Multifunction Outputs (H2-01 to H2-03)

Control Methods
Set ; \ii Open | Closed
Functi
Value unetion Vi | with | Loop | Loop
PG Vector | Vector

12 Timer function output Yes Yes Yes Yes

ESetting Example

When the timer function input ON time is longer than the value set in b4-01, the timer output function is
turned ON. When the timer function input OFF time is longer than the value set in b4-02, the timer output
function is turned OFF. An example of timer function operation is given in the following diagram.

Timer function input ON ON

Timer function output ON ON

b4-01 b4-02 b4-01 b4-02

Fig 6.75 Timer Function Operation Example
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€ Using PID Control

PID control is a method of making the feedback value (detection value) matching the set target value. By com-
bining proportional control (P), integral control (I), and differential control (D), you can even control system
with load fluctuation.

The characteristics of the PID control operations are given below.

Pelement The output of a P-element is proportional to the input (deviation). With using a P-element
alone it is not possible to eliminate the deviation completely.

Ielement  The output of an I-element is the time-integral of the input (deviation). With using a P-ele-
ment and an I-element together the deviation can be eliminated completely.

D element The output of a D-element is the derivative of the input (deviation). By adding a D-element
the response can be improved rapidly.

HPID Control Operation

To understand the differences between the PID control operations P, I, and D, the output share of each opera-
tion is shown in the following diagram when the deviation (i.e., the difference between the target value and
feedback value) is fixed.

Deviation
Time
PID control
| control
Output of P-, I-
and D-element D control
P control
Time

Fig 6.76 PID Control Operation

EPID Control Applications

The following table shows examples of PID control applications using the Inverter.

Appllca- Control Details Example of Sen-
tion sor Used

* Machinery speed is fed back and adjusted to meet the target value.
Speed Control |+ Speed informations from other machinery can be input as the target value and synchronous control using | Tachometer generator
the actual speed feedback can be performed.

Pressure Con-

trol Pressure information is fed back and constant pressure control is performed. Pressure sensor
Flow Rate . Lo . s

Control Flow rate information is fed back and the flow rate is controled with high accuracy. Flow rate sensor
Temperature Temperature information is fed back and a temperature adjustment control using a fan can be performed. : Thcrmpcouplcr
Control * Thermistor
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HRelated Parameters

Change Control Methods
Parameter Name Factory during Virwit | Open | Closed
No. Setting Opera- \Yii pvg Loop | Loop
tion Vector | Vector
b5-01 PID control mode selection 0 No A A
b5-02 Proportional gain (P) 1.00 Yes A A A A
b5-03 Integral (I) time 1.0s Yes A A A A
b5-04 Integral (I) limit 100.0% Yes A A A A
b5-05 Differential (D) time 0.00s Yes A A A A
b5-06 PID limit 100.0% Yes A A A A
b5-07 PID offset adjustment 0.0% Yes A A A A
b5-08 PID delay time constant 0.00's Yes A A A A
b5-09 PID output characteristics selection 0 No A A A A
b5-10 PID output gain 1.0 No A A A A
b5-11 PID reverse output selection 0 No A A A A
b5-12 Selection of PID feedback loss detection 0 No A A A A
bs5-13 PID feedback loss detection level 0% No A A A A
b5-14 PID feedback loss detection time 1.0s No A A A A
bs-15 PID sleep function operation level 0.0 Hz No A A A A
b5-16 PID sleep operation delay time 0.0s No A A A A
bs5-17 Accel/decel time for PID reference 0.0s No A A A A
b5-18 PID Setpoint Selection 0 No A A A A
b5-19 PID setpoint 0 No A A A A
b5-28 PID square root feedback selection 0 No A A A A
b5-29 Square root feedback gain 1.00 No A A A A
b5-31 PID monitor feedback selection 0 No A A A A
b5-32 PID monitor feedback selection 100.0% No A A A A
b5-33 PID monitor feedback bias 0.0% No A A A A
Monitor Items (U1-00)
Control Methods
Parameter NEmE Ou?put Signal Level During Mir_l. VI Open | Closed
Number Multi-Function Analog Output Unit VI with Loop Loop
PG | Vector | Vector
Ul-24 PID feedback value 10 V: 100% feedback 0.01% A A A A
Ul-36 PID input volume 10 V: 100% PID input 0.01% A A A A
Ul1-37 PID output volume 10 V: 100% PID output 0.01% A A A A
U1-38 PID setpoint 10 V: 100% PID target 0.01% A A A A
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Multi-Function Digital Inputs (H1-01 to H1-05)

Control Methods

vzﬁjte Function VI v?//é; Cl)c?:p? Cllngad
PG Vector | Vector
19 PID control disable (ON: PID control disabled) Yes Yes Yes Yes
30 PID control integral reset (reset when reset command is input or when stopped during PID control) |  Yes Yes Yes Yes
31 PID control integral hold (ON: Integral hold) Yes Yes Yes Yes
34 PID soft starter Yes Yes Yes Yes
35 PID input characteristics switch Yes Yes Yes Yes

Multi-Function Analog Input (H3-09)

Control Methods

Set : VIf Open | Closed
Function
Value VIf with loop | Loop
PG Vector | Vector
B PID feedback Yes Yes Yes Yes
C PID target value Yes Yes Yes Yes

Pulse Train Input (H6-01)

Control Methods

vaiu Function o CL)ESS Cﬂﬁiid
PG Vector | Vector

0 Frequency reference Yes Yes Yes Yes

1 PID feedback value Yes Yes Yes Yes

2 PID target value Yes Yes Yes Yes

HPID Control Methods (b5-01)
There are four PID control methods. Select the method by setting parameter b5-01.

Set Value Control Method
1 PID output becomes the Inverter output frequency, and D control is used in the deviation (difference between PID target value and
feedback value.)
2 PID output becomes the Inverter output frequency, and D control is used in the PID feedback value.
3 PID output is added as compensation value of the Inverter output frequency, and D control is used in the deviation (difference between
PID target value and feedback value).
4 PID output is added as compensation value of the Inverter output frequency, and D control is used in the PID feedback value.
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HPID Input Methods

PID Target Value Input Sources

Normally, the frequency reference source selected in b1-01 is the PID target value source. Alternatively the
PID target value can be set as shown in the following table.

PID Target Input Method Setting Conditions

Multi-Function Analog Terminal A2 | Set H3-09 to C (PID target value). Either the pulse train input or the analog input A1 can be selected as PID feed-
Input back value.

Set MEMOBUS bit 1 in register address 000FH to 1 (enable/disable PID target value from communications) to be

MEMOBUS register 0006H able to use register number 0006H as the PID target value.

Pulse train input Set H6-01 to 2 (PID target value).

Parameter setting If b5-18 is set to 1 the value in b5-19 becomes the PID target value.

If the PID function is used, the frequency reference value becomes the target value, which is set and shown
Q in Hz on the operator. Nevertheless, internally the PID target value is used in percent. l.e. the following
formula is used:

NOTE

frequency reference [Hz]

o=
PID target value [%] max. output frequency [Hz]

* 100 %

PID Feedback Input Methods
Select one of the following PID control feedback input methods

Input Method Setting Conditions

Multi-function analog input Set H3-09 (Multi-function Analog Input Terminal A2 Selection) to B (PID feedback).

Pulse train input Set H6-01 to 1 (PID feedback).

Monitor Parameter Set the number of the monotor parameter U1-000, which shall be the PID feedback, in paramerter b5-31

* Analog input: Adjust using the analog input terminal gain and bias.

& Adjust PID target value and PID feedback value using the following items.
* Pulse train input: Adjust using pulse train scaling, pulse train input gain, and pulse train input bias.

INFO
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HPID Adjustment Examples

Suppressing Overshoot

If overshoot occurs, reduce Proportional gain (P), and increase integral time ().

Response Before adjustment

A~

N

After adjustment

Time

Set a Rapidly Stabilizing Control Condition

To rapidly stabilize the control even if overshoot occurs, reduce integral time (I), and lengthen differential
time (D).

Response
/ Before adjustment

/O
o

After adjustment

Time

6

Suppressing Long-cycle Vibration I

If vibration occurs with a longer cycle than the integral time (I) set value, lengthen the integral time (I) to sup-
press the vibration.

Response Before adjustment

/\/
\\7

After adjustment

Time




Suppressing Short Cycle Vibration

If vibration occurs when the vibration cycle duration is short, and the cycle duration is almost identical to the
differential time (D) set value, the differential operation is too strong. Shorten the differental time (D) to sup-
press the vibration.

If vibration continues even when the differential time (D) is set to 0.00 (D control disabled), reduce the pro-
portional gain (P), or increase the PID primary delay time constant.

Response Before adjustment

'S
W

After adjustment

Time

HSetting Precautions

In PID control, the b5-04 parameter is used to prevent the calculated integral control value from exceeding
a specified amount. When the load varies rapidly, the Inverter response is delayed, and the machine might
get be damaged or the motor may stall. In this case, reduce the set value to speed up Inverter response.

The b5-06 parameter is used to prevent the output value of the the PID control calculation from exceeding
a specified amount. The value is set taking the maximum output frequency as 100%.

The b5-07 parameter is used to adjust PID control offset. The value is set in increments of 0.1%, taking the
maximum output frequency to be 100%.

Set the filter time constant for the PID control output in b5-08. Enable this parameter to prevent machinery
resonance when machinery friction is high, or rigidity is poor. In this case, set the parameter to be higher
than the resonance frequency cycle duration. Increase this time constant to reduce Inverter responsiveness.

Using b5-09, the PID output polarity can be inverted. If now the PID feedback value increases the output
frequency will be increased. This function is usable e.g. for vacuum pumps.

Using b5-10, you can apply a gain to the PID control output. Enable this parameter to adjust the amount of
compensation if adding PID control output to the frequency reference as compensation (b5-01 = 3/4).

When PID control output is negative, you can use parameter b5-11 to determine what happens to the
inverter output. When b1-04 (Prohibition of Reverse Operation) is set to 1 (enabled), however, the PID
output is limited to 0.

Using the b5-17 parameter the PID target value can be raised or lowered with an accel./decel. ramp func-
tion (PID soft starter).

The normally used accel./decel. function (C1-000 parameters) is allocated after PID control so that,
depending on the settings, resonance with the PID control and hunting in the machinery may occur. Using
b5-17 this behaviour can be prevented.

The PID soft starter function can also be disabled or enabled using a multifunction digital input (H1-00O
has to be set to 34).
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EPID Control Block

The following diagram shows the PID control block in the Inverter.
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BPID Feedback Loss Detection

When performing PID control, be sure to use the PID feedback loss detection function. Otherwise if the PID
feedback gets lost, the Inverter output frequency may accelerate to the maximum output frequency.

Low Feedback (b5-12 =1 or 2)

When b5-12 is set to 1 and the PID feedback value falls below the PID feedback loss detection level (b5-13)
for a time longer than the PID feedback loss detection time (b5-14), a “FBL - Feedback Loss” alarm will be
displayed at the operator and inverter operation is continued.

When the same happens and b5-12 is set to 2 a “FBL - Feedback Loss” fault will be displayed on the digital
operator and the inverter operation will be stopped. The motor coasts to stop and the fault contact is operated.
The time chart for PID feedback loss detection is shown below.

PID feedback value
A

Loss detection /

level
(b5-13)

» Time
No Fbl
“*—detection

Fbl detection

Loss detection time Loss detection time’
(b5-14) (b5-14)

Fig 6.78 Low PID Feedback Loss Detection Time Chart

High Feedback (b5-12 = 3 or 4)

When b5-12 is set to 3 and the PID feedback value exceeds the PID feedback loss detection level (b5-13) for a
time longer than the PID feedback loss detection time (b5-14), a “FBL - Feedback Loss” alarm will be dis-
played at the operator and inverter operation is continued.

When the same happens and b5-12 is set to 4 a “FBL - Feedback Loss” fault will be displayed on the digital
operator and the inverter operation will be stopped. The motor coasts to stop and the fault contact is operated.

The time chart for PID feedback loss detection is shown below.

PID feedback value
A

Loss detection
level

(b5-13) -/
» Time
No Fbl
detection —
Fbl detection
Loss detection time Loss detection time

Fig 6.79 High PID Feedback Loss Detection Time Chart
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HPID Sleep

The PID sleep function stops the Inverter when the PID output value falls below the sleep operation level
(b5-15) for the sleep operation time set in parameter b5-16. The inverter operation will resume, if the PID out-
put value exceeds the sleep operation level for the time set in parameter b5-16 or longer.

The PID sleep function works as well when the PID control is disabled. In this case the frequency reference
value is observed by the sleep function instead of the PID output value.

The PID sleep time chart is shown below.

PID output value

Sleep operation

level b5-15
Sleep operation Sleep operation
delay time delay time
—>» b5-16 @— —»b5-16¢—
Internal run command |

Operation Stopped

Run command has been input
Operation status output

External run command

Operating

Fig 6.80 PID Sleep Time Chart

ESquare Root Feedback Operation

If parameter b5-28 is set to 1, the feedback value is converted into a value that equals the square root of the
actual feedback. This can be used to control the flow rate when a pressure sensor is used to generate a feed-
back value. Using parameter b5-29 the square root feedback can be multiplied with a factor. Following for-
mula applies:

Flow rate = Gain (b5-29) X /Pressure (head)

So linear connection between the PID target value and the feedback can be realized. 6

BPID Monitor Feedback Function

Using this function an internal monitor (U1-CJ0) can be set as PID feedback value. The monitor item can be
selected in parameter b5-31. The following set values are possible:

Control Methods
Set Value Function e V/fP v(v;th (I)opoe; Cﬂgf,f)d
Vector | Vector
0 Disabled Yes Yes Yes Yes
3 Output current Yes Yes Yes Yes
5 Motor Speed No Yes Yes Yes
6 Output voltage Yes Yes Yes Yes
7 DC bus voltage Yes Yes Yes Yes
8 Output power Yes Yes Yes Yes
9 Torque reference No No Yes Yes
15 Terminal Al input level Yes Yes Yes Yes
16 Terminal A2 input level Yes Yes Yes Yes
18 Motor secondary current Yes Yes Yes Yes
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HMultifunction Digital Input Settings: H1-01 to H1-05 (Terminal S3 bis S7)

PID Control Disable: “19”

« If a multifunction input is set for this function it can be used to disable the PID function by switching the
input to ON.

» The PID target value becomes the frequency reference value.

PID Control Integral Reset: “30”

» Using this function the integral share value of the PID control can be reset by setting a multifunction input
to ON.

PID Control Integral Hold: “31”
* Using this function the integral share value of the PID control can be hold by setting a multifunction input

to ON. The value will be hold as long as the input is ON.

PID Softstarter Disable: “34”
» Using this function the PID softstarter can be disabled or enabled. It is disabled if the input is activated.

PID Input Characteristic Switch: “35”
» Using this function the PID input characteristic can be inverted by setting a multifunction input to ON.
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€ Energy-saving

To use the energy saving function, set b8-01 (Energy Saving Mode Selection) to 1. Energy-saving control can
be performed in all control methods. The parameters to be adjusted are different for each. In the V/f control
modes adjust b8-04 to b8-05. In Open Loop and Closed Loop Vector control adjust b8-02 and b8-03.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vitwith | OPen | Closed
No. Setting | Opera- VIf Loop | Loop
. PG
tion Vector | Vector
b8-01 Energy-saving mode selection 0 No A A A A
b8-02 Energy-saving gain 07! Yes No No A A
b8-03 Energy-saving filter time constant 05052 Yes No No A A
b8-04 Energy-saving coefficient *3 No A A No No
b8-05 Power detection filter time constant 20 ms No A A No No
b8-06 Search operation voltage limiter 0% No A A No No
E2-02 Motor rated slip 2.90 Hz 3 No A A A A
E2-11 Motor rated output power 0.40 "3 No Q Q Q Q

* 1. The value for Open Loop Vector control is given. The factory setting is 1.0 in Closed Loop Vector control.

* 2. The factory setting is 2.00 s for Inverters larger than 55 kW.
* 3. The factory settings depend on the Inverter capacity.

EAdjusting Energy-saving Control

The method of adjusting the energy-saving control function depends on the control method. Refer to the fol-
lowing when making adjustments.

V/f Control Modes

In the V/f control modes the voltage for optimum motor efficiency is calculated and becomes the output volt-

age reference.

* b8-04 (Energy-saving Coefficient) is preset assuming that motor and inverter capacity are the same. If the
inverter capacity differs from the motor capacity, set the motor capacity in E2-11 (Motor Rated Output
Power). Also, adjust b8-04 in steps of 5 % until the output power reaches its minimum. The higher the

energy-saving coefficient, the higher is the output voltage.

» To improve the responsiveness when the load fluctuates, reduce the power detection filter time parameter
b8-05. If b8-05 is set too small, however, the motor rotations may become unstable under light load condi-

tions.

» Motor efficiency varies due to temperature fluctuations and differences in motor characteristics. Conse-
quently the motor efficiency has to be controlled. To have optimized efficiency, the search operation var-
ies the output voltage. Parameter b8-06 (Search Operation Voltage Limiter) limits the range for the voltage
search operation. For 200 V Class Inverters, a range of 100% is equal to 200 V and for 400 V Class Invert-
ers a range of 100% is equal to 400 V. Set b8-06 to 0 to disable the search operation voltage limiter.




Open Loop and Closed Loop Vector Control
In Open Loop and Closed Loop Vector control, the slip frequency is controlled so that motor efficiency is
maximized.

 Taking the motor rated slip for the base frequency as optimum slip, the inverter calculates the slip for the
optimal motor efficiency depending on the output frequency.

» Before using energy saving always perform autotuning.

* If hunting occurs reduce the set value in b8-02 (Energy-saving Gain), or increase the set value in b8-03
(Energy-saving Filter Time Constant).

@ Field Weakening

The field weakening function is used to lower the output voltage when the motor load changes to a low level
(no load). Thereby energy can be saved and motor audible noise is reduced.

Note that this function is designed for the usage with one low load condition that does not change. If the low
load condition changes, the field weakening function can not be optimized. In this case the energy saving
function should be preferred.

The function can be activated using a multifunction input. Therefore set one of the parameters H1-01 to H1-05
to 63.
Field weakening can be used in the V/f control modes only.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- VIf PG Loop | Loop
tion Vector | Vector
d6-01 Field weakening level 80 % No A A No No
d6-02 Field weakening frequency limit 0.0 Hz No A A No No

Multi-function Digital Inputs (H1-01 to H1-05)

Control Methods
Set : \i Open | Closed
Functi
Value unction Vif | with | Loop | Loop
PG Vector | Vector

63 Field Weakening Yes Yes No No

ESetting the Field Weakening Level (d6-01)

To set the field weakening level run the motor under low load condition and activate the field weakening func-
tion using a multifunction input. Monitor the output current and raise or lower the field weakening level until
the output current reaches it’s minimum value.

Observe the following:
» Parameter d6-01 can not be changed during operation (i.e. a RUN command is input).

* If the field weakening level is set too low, the motor may stall.

HActivating Field Weakening

If one of the parameters H1-01 to H1-05 is set to “63”, the field weakening function can be activated switching
the regarding terminal input to ON.
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@ Field Forcing

The field forcing function controls the motor flux and compensates the flux establishment delay of the motor.
Thereby it improves the motor responsiveness on changes in the speed reference or the load.
Field forcing is applied during all operation conditions except DC Injection.

Using parameter d6-04 a field forcing limit can be applied. A setting of 100% is equal to the no-load current
set in parameter E2-03.

B Related Parameters

Change Control Methods
Parameter Facto durin
ry 9 : Open | Closed
No. Name Setting | Opera- | v/ V/ngth Loop | Loop
tion Vector | Vector
d6-03 Field forcing selection 0 No No No No A
d6-04 Field forcing limit 400% No No No A A

€ Setting Motor 1 Parameters

In vector control method, the motor parameters are set automatically during autotuning. If autotuning does not
complete normally, set them manually.

B Related Parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- | v with | 'oop | Loop
tion PG | Vector | Vector
E2-01 Motor rated current 1.90 A * No Q Q Q Q
E2-02 Motor rated slip 290 Hz * No A A A
E2-03 Motor no-load current 1.20A* No A A A
E2-04 Number of motor poles (Number of poles) 4 poles No No Q Q Q
E2-05 Motor line-to-line resistance 9.842 Q * No A A A A
E2-06 Motor leak inductance 18.2% No No No A A
E2-07 Motor iron saturation coefficient 1 0.50 No No No A A
E2-08 Motor iron saturation coefficient 2 0.75 No No No A A
E2-10 Motor iron loss for torque compensation 14 W * No A A No No
E2-11 Motor rated output power 0.40 * No Q Q Q Q

Note All factory-set parameters are for a Yaskawa standard 4-pole motor.
* The factory settings depend on Inverter capacity (the values shown are for a 200 V Class Inverter for 0.4 kW).
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EManual Setting of the Motor Parameters

Motor Rated Current Setting (E2-01)

Set E2-01 to the rated current value on the motor nameplate.

Motor Rated Slip Setting (E2-02)

Set E2-02 to the motor rated slip calculated from the number of rated rotations on the motor nameplate.

Rated speed (rpm) x No. of motor poles
120

Motor rated slip = Motor rated frequency (Hz) —

Motor No-Load Current Setting (E2-03)

Set E2-03 to the motor no-load current at the rated voltage and rated frequency. Normally, the motor no-load
current is not written on the motor nameplate. Consult the motor manufacturer.

Factory setting is the no-load current value for a standard Yaskawa 4-pole motor.

Number of Motor Poles Setting (E2-04)

E2-04 is displayed only when V/f control method with PG is selected. Set the number of motor poles as writ-
ten on the motor nameplate.

Motor Line-to-Line Resistance Setting (E2-05)

E2-05 is set automatically when performing motor line-to-line resistance autotuning. When you cannot per-
form tuning, consult the motor manufacturer for the line-to-line resistance value. Calculate the resistance from
the line-to-line resistance value in the motor test report using the following formula, and then make the setting
accordingly.

 E-type insulation: [Line-to line resistance () at 75°C of test report] x 0.92 (Q2)
* B-type insulation: [Line-to line resistance (£2) at 75°C of test repor]t X 0.92 (£2)
» F-type insulation: [Line-to line resistance (£2) at 115°C of test report] x 0.87 (£2)

Motor Leak Inductance Setting (E2-06)

Set the amount of voltage drop due to motor leakage inductance in E2-06 as percentage of the motor rated
voltage. Make this setting when using high-speed motors because the standard value will be too high. (Nor-
mally, high speed motors have a low inductance compared to standard motors.) If the inductance is not written
on the motor nameplate, consult the motor manufacturer.

Motor Iron Saturation Coefficients 1 and 2 Settings (E2-07)

E2-07 and E2-08 are set automatically during rotating autotuning.

Motor Iron Loss for Torque Compensation Setting (E2-08)

E2-10 is displayed only in V/f control method and can be set to increase the torque compensation accuracy.
The motor iron loss has to be set in kW.



Individual Functions

@ Setting the V/f Pattern 1

Using the E1-000 parameters the Inverter input voltage and the V/f pattern can be set as needed. It is not rec-
ommended to change the settings when the motor is used in Open Loop or Closed Loop vector control mode.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Viwith | Open | Closed
No. Setting | Opera- \Yii PG Loop | Loop
tion Vector | Vector
E1-01 Input voltage setting 230V *1 No Q Q Q Q
E1-03 V/f pattern selection F No Q Q No No
E1-04 Max. output frequency (FMAX) 60.0 Hz No Q Q Q
E1-05 Max. voltage (VMAX) 200.0 V! No Q Q Q
E1-06 Base frequency (FA) 60.0 Hz No Q Q Q
E1-07 Mid. output frequency (FB) 3.0Hz "2 No A A A No
s 11.0V
E1-08 Mid. output frequency voltage (VB) %2 No A A A No
E1-09 Min. output frequency (FMIN) 0.5Hz "2 No Q Q Q A
: 20V
El-10 Min. output frequency voltage (VMIN) 1% No A A A No
El-11 Mid. output frequency 2 0.0Hz ™3 No A A A A
El-12 Mid. output frequency voltage 2 00v™ No A A A A
El-13 Base voltage (VBASE) 0.0V ™ No A A Q Q

. 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. (Open Loop Vector control factory settings are given.)

1
2
* 3. The contents of parameters E1-11 and E1-12 are ignored when set to 0.00.
4. E1-13 is set to the same value as E1-05 by autotuning.

HSetting Inverter Input Voltage (E1-01)

Set the Inverter input voltage correctly in E1-01 so that it matches the power supply voltage. This set value
will be the reference value for the protection functions and similar functions (overvoltage level, stall level).




HSetting V/f Pattern (E1-02)

The V/f pattern can be selected using parameter E1-03. There are two methods of setting the V/f pattern:

Select one of the 15 preset pattern types (set value: 0 to E), or set a user-defined V/f pattern (set value: F).

The factory setting for E1-03 is F.

To select one of the existing patterns, refer to the following table.

- __— Set e
Characteristic Application Specifications
Value
0 50 Hz specifications
Constant Torque Char- These patterns are used in general apphcat}ons where 1(F) 60 Hz specifications
teristi the load torque is fixed, regardless of rotation speed,
acteristic e.g. for linear transport systems. 2 60 Hz specifications, voltage saturation at 50 Hz
3 72 Hz specifications, voltage saturation at 60 Hz
4 50 Hz specifications, cubical torque characteristic
Variable torque char- These patterns are used for loads with torque propor- 5 50 Hz specifications, quadratic torque characteristic
acteristic tional to the square or cube of the rotation speed, such as
fans and pumps. 6 60 Hz specifications, cubical torque characteristic
7 60 Hz specifications, quadratic torque characteristic
8 50 Hz specifications, medium startup torque
Select a high startup torque V/f pattern only in the fol-
lowing cases. . 9 50 Hz specifications, large startup torque
High Startup Torque « The wiring distance bctwccn Inverter and motor is
S * large (approx. 150 m min.)
(See Note) « A large torque is required at startup . ) .
* An AC reactor is inserted in the Inverter input or out- A 60 Hz specifications, medium startup torque
put.
B 60 Hz specifications, large startup torque
C 90 Hz specifications, voltage saturation at 60 Hz
Fixed Output Opera- This pattern is used for frequencies of 60 Hz or higher. - - -
tion A fixed voltage is applied. D 120 Hz specifications, voltage saturation at 60 Hz

180 Hz specifications, voltage saturation at 60 Hz

* The high start up torque is provided by the fully automatic torque boost function, so normally there is no need to use this pattern.

When you select these patterns, the values of parameters E1-04 to E1-10 are changed automatically. There are

three types of values for E1-04 to E1-10, depending on the Inverter capacity.
e 0.4 to 1.5 kW V/f pattern
e 2.2 to 45 kW V/f pattern
* 55t0 300 kW V/f pattern

The characteristics diagrams for each are shown in the following pages.
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0.4 to 1.5 kW V/f Pattern

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages
by 2.

* Constant Torque Characteristics (Set Value: 0 to 3)

Set Value 0 50 Hz Set Value 1 60 Hz Set Value 2 60 Hz Set Value 3 72 Hz

W)
200 | / v)
: 200
15 |- 15
9|/ ‘ 9} ‘ L
0 1325 50 (Hz) 0 15 3 60 (Hz) 0 153 50 60 (Hz) 0o 153 60 72 (Hz)

 Variable Torque Characteristics (Set Value: 4 to 7)

Set Value 4 50 Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz

v v) M
200 200 0/ 200

50| 50
35,
9l 9|
‘ ‘ ‘ 8| : ‘ 1 ‘
0 13 25 50 (Hz) 0 13 25 50 (Hz) 0 15 30 60 (Hz)| O 15 30 60 (Hz)

* High startup torque (Set value 8: to b)

Set Value 8 50 Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz 6

V) M
200 200
241 :
19( 7 :
: 161} -
" ‘ ‘ ! ‘ :
0 1325 50 (Hz) 0 1325 50 (Hz) 0153 60(Hz)| 0 153 50 (Hz)

* Fixed Output Operation (Set Value: C to E)
Set Value C 90 Hz Set Value D 120 Hz Set Value E 180 Hz

v ‘ v

50 120 (Hz)| O 153 60 180 (Hz)

0153 60 90 (Hz)




2.2 to 45 kW V/f Pattern

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages
by 2.

» Constant Torque Characteristics (Set Value: 0 to 3)

Set Value 0 50 Hz Set Value 1 60 Hz Set Value 2 60 Hz Set Value 3 72 Hz

(V) v
200 | 3 200 v
200
14| / 141 14l
7|/ ‘ A = 7 ‘
0 1325 50 (Hz) 0 153 60 (Hz) 0 153 50 60(Hz)| 0 153 60 72 (Hz)

* Variable Torque Characteristics (Set Value: 4 to 7)

Set Value 4 50 Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz

v v
200 : 200
50,
35
7 B
: : 6| - 1
0 13 25 50 (Hz) 0 13 25 50 (Hz) 0 15 30 60 (Hz)

 High Startup Torque (Set Value: 8 to b)

Set Value 8 50 Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz

V) v
200 200
23} /
18]
131
9| ( ‘ ‘ :
0 1325 50 (Hz) 0 1325 50 (Hz) 0 153 50 (Hz)

* Fixed Output Operation (Set Value: C to E)

Set Value C 90 Hz Set Value D 120 Hz Set Value E 180 Hz

rrrrrrrrrrrrrr ‘ v
s 200

0 153 60 120 0 153 60 180
() (H2)

0153 60 90 (Hz)
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55 to 300 kW V/f Pattern

The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages
by 2.

* Constant Torque Characteristics (Set Value: 0 to 3)

Set Value 0 50 Hz Set Value 1 60 Hz Set Value 2 60 Hz Set Value 3 72 Hz
(

12 """ 12 """" 12
6 |/ ! 6 ‘ 6| ‘
0 1325 50 (Hz) 0 153 60 (Hz) 0 15 3 50 60 (Hz) 0 153 60 72 (Hz)

* Variable Torque Characteristics (Set Value: 4 to 7)

Set Value 4 50 Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz

v v
200 : 200
50 -4
35|
6 B
: : 5 :
0 13 25 50 (Hz) 0 13 25 50 (Hz) 0 15 30 60 (Hz)

* High Startup Torque (Set Value: 8 to b)

Set Value 8 50 Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz 6

[

v) v ~
200 200 3 200 g [
20 /
157+ / 15[ : ‘
: : 1114
7 ‘ ‘ ‘ 7 ! ‘ ! ‘
0 1.315 50 (Hz) 0 1325 50 (Hz) 0153 60(Hz)| 0 153 50 (Hz)

* Fixed Output Operation (Set Value: C to E)

Set Value C 90 Hz Set Value D 120 Hz Set Value E 180 Hz

v) v

0153 60 90 (Hz) 60 120 (Hz) H2)




HSetting an Individual V/f Pattern

If E1-03 is set to F the V/f pattern can be set individually using the parameters E1-04 to E1-10. See Fig 6.81
for details.
Output voltage (V)

E1-05
(VMAX)

E1-13
(VBASE)

E1-08
(VB)
E1-10
(VMIN)
i : : : Frequency (Hz)
E1-09 E1-07 E1-06 E1-04
(FMIN) (FB) (FA) (FMAX)

Fig 6.81 Individual V/f pattern setting

Q » If E1-03 is set to anything other than F, you can only read parameters E1-04 to E1-10.
* To set the V/f characteristics linear, set E1-07 and E1-09 to the same value. In this case, E1-08 will be
INFO ignored.

HSetting Precautions

When the setting is to user-defined V/f pattern, beware of the following points:

* When changing control method, parameters E1-07 to E1-10 will change to the factory settings for that
control method.

* Be sure to set the four frequencies as follows:
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)
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€ Setting Motor 2 Parameters

The E4-0O00 parameters are for setting the motor data for motor 2. In the Vector Control modes the motor
data are set automatically by autotuning. If the autotuning does not complete normally, set them manually
(refer to page 6-108, Manual Setting of the Motor Parameters).

To switch over between motor 1 and 2 a digital input must be set for the motor switch over command (one of
the parameters H1-01 to H1-05 must be set to 16). Motor 2 is selected when the input is switched ON. In this
case the V/f pattern settings in the parameters E3-C100 are used.

Note: Autotuning for motor 2 can only be performed if one multifunction input H1-OIO is set to 16 (Motor 2
selection). Otherwise motor 2 cannot be selected during autotuning (T1-00 will not be shown).

HRelated parameters

Change Control Methods
Parameter Name Factory | during Vifwith | Open | Closed
No. Setting | Opera- VIf PG Loop | Loop
tion Vector | Vector
E4-01 Motor 2 rated current 1.90 A * No A A A
E4-02 Motor 2 rated slip 290 Hz * No A A A
E4-03 Motor 2 no-load current 1.20A* No A A A
E4-04 Motor 2 number of poles (number of poles) 4 poles No No A No A
E4-05 Motor 2 line-to-line resistance 9.842 Q * No A A A
E4-06 Motor 2 leak inductance 18.2% No No No A
E4-07 Motor 2 rated capacity 0.40 * No A A A
* The factory setting depends upon the inverter capacity. The value for a 200 V class inverter of 0.4 kW is given.
Multi-function Digital Inputs (H1-01 to H1-05)
Control Methods
vaiua Function vi | wih fﬁig CL"Sf;id
PG | Vector | Vector
16 Motor 1/2 switch over Yes Yes Yes Yes




@ Setting the V/f Pattern 2

Using the E3-000 parameters the V/f pattern for motor 2 can be set as needed.

It is not recommended to change the settings when the motor is used in open loop vector mode.

HRelated Parameters

Change Control Methods
Parameter Name Factory | during Vit | Open | Closed
No. Setting | Opera- VIf Loop | Loop
. PG
tion Vector | Vector
E3-01 Motor 2 control method selection 0 No A A A A
E3-02 Motor 2 max. output frequency (FMAX) 60.0 Hz No A A A A
E3-03 Motor 2 max. output voltage (VMAX) 200.0 V! No A A A A
E3-04 Motor 2 max. voltage frequency (FA) 60.0 Hz No A A A A
E3-05 Motor 2 mid. output frequency 1 (FB) 3.0 Hz 2 No A A A No
: 11.0V
E3-06 Motor 2 mid. output frequency voltage 1 (VB) 102 No A A A No
E3-07 Motor 2 min. output frequency (FMIN) 0.5 Hz 2 No A A A A
E3-08 Motor 2 min. output frequency voltage (VMIN) 20V 1*2 No A A A No

* 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. (Open Loop Vector control factory settings are given.)

HSelecting the Motor 2 Control Method (E3-01)

Using parameter E3-01 the control method for motor 2 can be selected.

 The setting of this parameter affects the autotuning function. If V/f or V/f with PG is selected the only
possible autotuning method will be stationary autotuning for line-to-line resistance.

HSetting the V/f Pattern Characteristic

The principle of setting the V/f pattern 2 is the same as for V/f patter