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General Precautions .

General Precautions

Observe the following Precautions when using the SYSDRIVE Inverters and peripheral devices.
This manual may include illustrations of the product with protective covers removed in order to
describe the components of the product in detail. Make sure that these protective covers are on the
product before use.

Consult your OMRON representative when using the product after along period of storage.

Definition of Precautionary Information

A DANGER Ind_|cate§ an imminently hazardous situation which, if not avoided, will result in death or
seriousinjury.

A WARNING Ino!mat@gpotentlally hazardous situation which, if not avoided, could result in death or
serious injury.

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

WARNING :?]?ur:)c/)t touch theinside of the Inverter. Doing so may result in electric shock or

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

WARNING

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

WARNING Do no_t t(_)u_ch the rotating parts of the motor under operation. Doing so may
result in injury.

WARNING Erc(; gl?(t:tmodlfy the product. Doing so may result in injury or damage to the

> BB b P




——————————

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

« Locations subject to direct sunlight.

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

- Locations subject to condensation as the result of severe changesin

A Caution temperature.

- Locations subject to corrosive or flammable gasses.

« Locations very close to combustable materials.

- Locations subject to dust (especially iron dust) or salts.
- Locations subject to exposure to water, oil or chemicals.
« Locations subject to shock or vibrations.

Do not touch the Inverters cooling fins, regenerative resistor or the motor
Caution |whilethe power isbeing supplied or soon after the power isturned OFF. Doing
so may result in a skinburn due to the hot surface.

Do not conduct a dielectric stregth test on any part of the Inverter. Doing so

Caution may result in damage to the product or malfunction.

> B

Take appropriate and sufficient countermeasures when installing systemsin
the following locations. Not doing so may result in equipment damage.

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

c Caution - Locations subject to strong electromagnetic fields and magnetic
fields.

- Locations subject to possible exposure to radio activity.
« Locations close to power supplies.




Transportation Precautions .

Transportation Precautions

Do not hold by front cover or panel. Instead hold by the cooling fins (heat

A\

A Caution sink) while transporting the product. Doing so may result in injury.

Caution PO n(_)t pull on the cables. Doing so may result in damge to the product or mal-
{f} unction.

Caution Use the eyebolts only for transport of the Inverter. Using them to transport the

Inverter and attached equipment may result in injury or malfunction.

Installation Precautions

WARNING

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

WARNING

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

Be sure to install the product in the correct direction and provide specified

c Caution | clearances between the Inverter and control panel or with other devicesto
alow for proper cooling. Not doing so may result in fire or malfunction.
Caution Do not allow foreign objects to enter inside the product. Doing so may result in
A fire and malfunction.
Caution Do not apply any strong imact. Doing so may result in damage to the product

or malfunction.

Wiring Precautions

JAN

WARNING

Wiring must be performed only after turning OFF the power supply. Not
doing so may result in electrical shock.

WARNING

Wiring must be performed by authorized personnel. Not doing so may result in
electrical shock.

WARNING

Be sur to confirm operation only after wiring the emergency stop circuit. Not
doing so may result ininjury.

A\
A\
A\

Required

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




——————————

Install external circuit breakers and take other safety measures against shortcir-

result in equipment damage.

A Caution cuiting in external wiring. Not doing so may result in fire.
Confirm that the rated input voltage of the Inverter isthe same asthe AC
Q Caution power supply voltage. An incorrect power supply may result in fire, injury or
malfunction.
. Connect the Braking Resistor or Braking Resistor Unit as specified in the man-
Caution ) e
ual. Not doing so may result in fire.
Caution Be sure to wire correctly and securely. Not doing so may result in injury or
A damage to the product.
. Be sure to firmly tighten the screws on the terminal block. Not doing so may
Caution S
result in fire, injury or damage to the product.
Caution Do not connect an AC power source to the U,V,W output. Doing so may result
A in damage to the product or malfunction.
j Caution Do not connect aload to the machine during auto-tuning. Not doing so may




Operation and Adjustment Precautions .

Operation and Adjustment Precautions

WARNING

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

WARNING

Do not remove the front cover, terminal covers, bottom cover, Operator or
optional items while the power is being supplied. Doing so may result in elec-
trical shock or damage to the product

WARNING

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

WARNING

Do not touch the Inverter terminals while the power is being supplied. Doing
so may result in electrical shock.

WARNING

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

WARNING

Do not come close to the machine immediately after resetting momentary
power interruption to avoid an unexpected restart (if operation is set to be con-
tinued in the processing selection function after momentary power isreset).
Doing so may result ininjury.

WARNING

Provide a separate emergency stop switch because the STOP Key on the Oper-
ator isvalid only when function settings are performed. Not doing so may
result in injury.

WARNING

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

Be sure to confirm permissible ranges of motors and machines before opera-

> D> DB>PBPB DD

Caution |tion because the Inverter speed can be easily changed from low to high. Not
doing so may result in damage to the product.

Caution Erpw de a separate holding brake when neccessary. Not doing so may result in
injury.

Caution Do not perform asignal check during operation. Doing so may result in injury
or damage to the product.

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

the product.
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Maintenance and Inspection Precautions

WARNING Do not touch t_he Inver_ter terminals while the power is being supplied. Doing
so may result in electrical shock.

>

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

WARNING

Maintenance, inspection or parts replacement must be performed by autho-

WARNING rized personnel. Not doing so may result in electrical shock or injury.

Prohibited Do nqt attempt to qls@semble or repair the product. Doing so may result in
electrical shock or injury.

Carefully handlethe Inverter because it uses semiconductor elements. Careless

Caution handling may result in malfunction.

Do not exchange, wiring, the Operator, optional cover, disconnect connectors
Caution or replace fans while power is being supplied. Doing so may result in injury,
damage to the product or malfunction.

> B> D> Db P




Warning Information and Position .

Warning Information and Position

There iswarning information on the Inverter in the positon shown in the following illustration.

Aways read the warnings.

Warning

information

position Warning
information

position

llustration shows the 3G3PV-A2004-E llustration shows the 3G3PV-B2220-E

Warning information

/A WARNING

A Risk of electric shock.

» Read manual beforeinstalling.

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

AAVERTISSEM ENT

A Risque de décharge électrique.

* Lirelemanual avant I’installation.

« Attendre 5 minutes aprés la coupure de
I’ allmentation. Pour permettre la décharge
des condensateurs.

Vil
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Registered Trademarks
The following registered trademarks are used in this manual.

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

- MODBUS isatrademark of the AEG Schneider Automation, Inc.



Chapter 1

Handling Inverters

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

@ SYSDRIVE PV Applications

The SYSDRIVE PV isideal for the following applications.
« Fan, blower and pump applications

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

¥ SYSDRIVE PV Models

The SYSDRIVE PV Series of Inverters includes two kinds of Inverters in two voltage classes: 200 V and
400 V. Maximum motor capacities vary from 0.4 to 160 kW.

Table1.1 SYSDRIVE PV Models

Protective Structure Maximum Motor Capacity Basic Model Number
0.4 kW 3G3PV-A2004-E
0.75 kW 3G3PV-A2007-E
1.5 kW 3G3PV-A2015-E
2.2 kW 3G3PV-A2022-E
3.7 kW 3G3PV-A2037-E
5.5 kW 3G3PV-A2055-E
7.5 kW 3G3PV-A2075-E
NEMA 1 type 1L KW 3G3PV-A2110-E
IP20 15 kW 3G3PV-A2150-E
(200 V class) 18.5 kW 3G3PV-A2185-E
22 KW 3G3PV-A2220-E
30 kW 3G3PV-A2300-E
37 kW 3G3PV-A2370-E
45 kW 3G3PV-A2450-E
55 kW 3G3PV-A2550-E
75 kW 3G3PV-A2750-E
90 kW 3G3PV-A2900-E
22 KW 3G3PV-B2220-E
30 kW 3G3PV-B2300-E
Open Chassis type 37 kW 3G3PV-B2370-E
IPOO 45 kW 3G3PV-B2450-E
55 kW 3G3PV-B2550-E
(200 V class) 75 kW 3G3PV-B2750-E
90 kW 3G3PV-B2900-E
110 kW 3G3PV-B211K-E




SYSDRIVE PV Introduction

Protective Structure Maximum Motor Capacity Basic Model Number
0.4 kW 3G3PV-A4004-E
0.75 kW 3G3PV-A4007-E
15kwW 3G3PV-A4015-E
2.2kW 3G3PV-A4022-E
3.7kw 3G3PV-A4037-E
4.0 kW 3G3PV-A4040-E
5.5 kW 3G3PV-A4055-E
7.5kwW 3G3PV-A4075-E
11 kW 3G3PV-A4110-E
NEMA 1 type 15KW 3G3PV-A4150-E
1P20 18.5 kW 3G3PV-A4185-E
400 V class 22 kW 3G3PV-A4220-E
30 kw 3G3PV-A4300-E
37kw 3G3PV-A4370-E
45 kW 3G3PV-A4450-E 1

55 kW 3G3PV-A4550-E

75 kW 3G3PV-A4750-E I
90 kW 3G3PV-A4900-E
110 kW 3G3PV-A411K-E
132 kW 3G3PV-A413K-E
160 kW 3G3PV-A416K-E
22 kW 3G3PV-B4220-E
30 kw 3G3PV-B4300-E
37kw 3G3PV-B4370-E
Open Chassis type 45 kw 3G3PV-B4450-E
IPOO 55 kW 3G3PV-B4550-E
75 kW 3G3PV-B4750-E
(400 V class) 90 kW 3G3PV-B4900-E
110 kW 3G3PV-B411K-E
132 kW 3G3PV-B413K-E
160 kW 3G3PV-B416K-E
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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

Has the correct model of Inverter been

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

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

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

Are any screws or other components

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

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

€ Nameplate Information

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

B Example Nameplate
The following nameplate is an example for an European Inverter: 3-phase, 400 VAC, 37 kW, IEC P00

Inverter model 1
£ ™
OMRON 3G3PV—B4370-E
Input specification —| INPUT : AC3PH 380—480V 50/60Hz 83A
Output specification ——=| QUTPUT : AC3PH 0—480V 0—120Hz 75A 57kVA
Lot number —| LOT NO: MASS:36kg |[«—— Mass
Serial number ~| SER NO: PRG:
 OMRON Corporation WARE 1N Uk il

Fig 1.1 Nameplate



Confirmations upon Delivery .

B nverter 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.

‘— Specifications -E (European Model)

Maximum Applicable Motor Capacity

004 | 0.4kwW 055 | 55kw 220 | 22kwW 750 75 kW

007 | O0.75kw 075 | 75kW 300 | 30kw 900 90 kW

015 | 1.5kwW 110 11 kW 370 | 37kW 11K | 110kw

022 | 2.2kw 150 | 15kwW 450 | 45KkW 13K | 132kw 1

037 | 3.7kw 185 | 18.5 kW 550 | 55 kW 16K | 160kw I
040 | 4.0kW

Voltage Class

2 | AC-input, 3-phase, 200 V (200-V Class)

4 | AC-input, 3-phase, 400 V (400-V Class)

Installation type

A | Panel mounting or closed wall-mounting (IEC 1P20, NEMA 1)

B | Open Chassis (IEC IP00)

Series Name 3G3PV Series

TERMS

Fig 1.2 Inverter Model Numbers

Open Chassis Type (IEC IP00)

Protected so that parts of the human body cannot reach electrically charged parts from the front when the
Inverter is mounted in a control panel.

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

The Inverter is structured so that the Inverter is shielded from the exterior and can thus be mounted to the
interior wall of a standard building (not necessarily enclosed in a control panel). The protective structure con-
forms to the standards of NEMA 1 in the USA.

Top protective cover (Fig. 1.3) has to be installed to conform with IEC IP20 and NEMA Type 1 requirements.
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€ Component Names

W Inverter Appearance

The externa appearance and component names of the Inverter are shown in Fig 1.3. The Inverter with the ter-
minal cover removed is shownin Fig 1.4.

Top protective cover (Part of Enclosed Wall-
mounted Type (IEC IP20, NEMA Type 1)

Front cover

Digital Operator \ S~
gital Op —_ N Diecast case

I™~~_Nameplate
4

Ierminal cover —

Bottom protective cover

Fig 1.3 Inverter Appearance (18.5 kW or Less)

3 D ‘ n
5 M| A M|IG [s

s 1[s2]sa]s4

— Control circuit terminals

— Main circuit terminals

T Charge indicator

RLIELAMLI © (@1 1[@2] 8] 2\\U/Tﬂ!WT%@

ABCDE

Ground terminal

Note: B1 and B2 terminals are not used in PV inverters

Fig 1.4 Termina Arrangement (18.5 kW or Less)
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B [nvertersof 22 kW or More

The external appearance and component names of the Inverter are shown in Fig 1.5. The Inverter with the ter-
minal cover removed is shown in Fig 1.6.

Mounting holes

Inverter cover

Cooling fan
Front cover

Digital Operator —

|
Terminal cover —1 Nameplate

Fig 1.5 Inverter Appearance (22 kW or More)

Control
circuit
terminals

Charge indicator

Main
circuit
terminals

Ground terminal

Fig 1.6 Terminal Arrangement (22 kW or More)




Exterior and M ounting Dimensions

€ Open Chassis Inverters (1P00)

Exterior diagrams of the Open Chassis Inverters are shown below.

Wo

w1

:

200 V Class Inverters of 22 or 30 kW
400 V Class Inverters of 22 to 55 kW

©
Iz
T R S
E
(5)

D1

=

K ="

3

200 V Class Inverters of 37 to 110 kW

(5) D

400 V Class Inverters of 75 to 160 kW

Fig 1.7 Exterior Diagrams of Open Chassis Inverters

@ Enclosed Wall-mounted Inverters (NEMA1)

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

W1

t1€

]

4-d
[ ‘ - T

I g T
\ |
ﬂ 00| ]
: N

o o ¥
Wi I I D1

3 D

200 V/400 V Class Inverters of 0.4 to 18.5 kW

ﬁﬁWﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ&ﬁg’ HM |
L

NN
i n@ﬂnm@% 1) |

200 V Class Inverters of 22 to 90 kW
400 V Class Inverters of 22 to 160 kW

Fig 1.8 Exterior Diagrams of Enclosed Wall-mounted Inverters




Exterior and Mounting Dimensions

Table 1.3 Inverter Dimensions (mm) and Masses (kg)

Max. Dimensions (mm Callaile
Appli- (imis Value(W)
Voltage | cable Open Chassis (IP00) Enclosed Wall-mounted (NEMA1, 1P20) Total Clﬁ‘g"
Class |Motor - ap. [oune | Exter inter-| 12! | setnod
Outputi wo | w | H | D {W1|H1|H2|[D1| t1 |prox [WO| W | H | D [WL1|HO|H1 |H2|H3|D1| tL |prox.|,9. | nal | nal (22"
[k\N] Mass Mass [ g tion
04 20 | 39 | 59
0.75 27 | 42 | 69 -
157 39 3 157 39 3 Netu
15 50 [ 50 [100| ral
140 | 280 126|266| 7 5 140 | 280 126280 | 266| 7 5 M5
22 0 70 | 59 | 129
3.7 112 | 74 | 186
- 177 59 4 - 177 59 4
55 164 | 84 | 248
75 6 300 6 219113 332
200| 300|197 | 186 | 285 65.5 — 200 |—— 197 | 186 | 300 | 285 —65.5 —
11 7 310 10 7 374|170 | 544
00V | 15 350 0 429[ 183|612
240350207 (216|335 75| 78 [ 23| 11 2401—1207|216|350|335| 75 }— 78 | 23| 11 | M6
(3-phase)|[ 185 380 30 501211 {712
22 | 345|254 | 400 195 | 385 21 | 345|255 535 195 | 400 | 385 135 24 586 | 274 | 860
258 100 258 —— 100 Fan
30 |[370( 279|450 220|435 24 370|280 | 615 220|450 | 435 165 27 865 | 352 |1217 1
37 298 100 57 300 100 62 1015| 411 |1426
470|379 | 600 —— 250 | 575 — — 470 380 | 809 |—— 250 | 600 | 575 210 —— — _
45 328 63 330 68 1266| 505 |1771
13 32 13— 32—1M10
55 86 130 94 1588| 619 |2207
545|454 | 725 | 348 | 325 | 700 130 — 545 | 455 (1027| 350 | 325 | 725 | 700 305 —
75 87 95 2019 838 | 997
90 |[615( 505|850 | 358|370 | 820 15 45 108 | 615 | 504 |1243| 360 | 370 | 828 | 820 | 7.8 | 408 | 130 | 4.5 | 114 M12 2437|997 (3434
110 [690 (579|885 378|445 | 855 140| T [150 Not available. Use P00 type.- 2733|1242|3975
04 14 | 39 | 53
Natu-
0.75 157 39 3 157 39 3 17 | 41 | 58 ral
15 36| 48 | 84
22 140 | 280 126|266 | 7 5 140 | 280 126|280|266| 7 5 M5 | 59 | 56 | 115
37 80 | 68 | 148
177 59 4 177 59 4
4.0 - - 0 70 | 91 | 161
55 127| 82 | 209
75 193|114 | 307
200 | 300 | 197 | 186 | 285 65.5 6 200|300 | 197 | 186 | 300 | 285 65.5 6
11 252|158 | 410
15 326|172 | 498
240|350 207 | 216 | 335 78 10 240 | 350 | 207 | 216 | 350 | 335 78 10
185 426|208 | 634
a0V | 22 75 23 75 23 M6 | 466 | 259 | 725
370|280 | 450 | 258 | 220 | 435 100 21 | 370|280 | 535 | 258 | 220 | 450 | 435 100 24 Fan
(3-phase)| 30 85 678|317 | 995
37 635 784 360 |1144
45 [420 (329|550 | 283|260 | 535 105 36 | 420 | 329 715 283|260 | 550 | 535 165 105 40 901 | 415 (1316
55 1203| 495 |1698
75 88 96 1399| 575 |1974
545|454 725|348 325|700 | 13 3.2 —545|454|1100( 348 | 325| 725 | 700 | 13 | 305 32 (—M10
90 89 97 1614| 671 | 2285
130 130
110 102 122 2097| 853 | 2950
615 | 505 | 850 | 358 | 370 | 820 — 615 | 505 (1245| 358 | 370 | 850 | 820 395 —
132 15 45 | 120 15 4.5 | 130 |M12|2388|1002|3390
160 |[689 (579|916 | 378 | 445 | 855 140 160 | 689 | 579 |1325( 378 | 445 | 916 | 855 400 | 140 170 2791(1147)3938|
185
225 These Inverters will be released soon
300

*  Same for Open Chassis and Enclosed Wall-mounted I nverters.
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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 1.4 Installation Site

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

Protection covers are attached to the top and bottom of the Inverter. Be sure to remove the protection covers
beforeinstalling a 200 or 400 V Class Inverter with an output of 18.5 kW or lessin 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
enclosed panel that is completely shielded from floating dust.

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

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

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

« Install the Inverter in alocation without excessive oscillation.

« Install the Inverter in alocation free from chlorides.

« Install the Inverter in alocation not in direct sunlight.

@ Controlling the Ambient Temperature

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

@ Protecting the Inverter from Foreign Matter

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

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

1-10



Installation Orientation and Space .

I nstallation Orientation and Space

Provide an appropriate stopping device on the machine side to secure safety. (
C WARNING |A holding brakeis not astopping device for securing safety) Not doing so may
result in injury.

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

Be sure to install the Inverter in the correct direction and provide specified
C Caution | clearances between the Inverter and control panel or with other devicesto
alow for proper cooling. Not doing so may result in fire or malfunction.

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

Caution Do not apply any strong imact. Doing so may result in damage to the product 1
A or malfunction.

@ Inverter Installation Orientation and Space

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

1_50 mm min. 120 mm min. é

— [ ]

I
0oono) 1 =
2., S - Y =~ © |
2 30 mm min. 30 mm min. ¢ 120 mm min. Air é
TSO mm min.
Horizontal Space Vertical Space

Fig 1.9 Inverter Installation Orientation and Space

1-11
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® Digital Operator Panel Cutout Dimensions

57 /
= e
o o 0 o O | |
 SE—
& Q= _I. | —
i 145 44 ml
[] T '
|f ‘ “Nr lcutout |gt ]1
| — . =

70 . | 70 | 15.8 |_ 6.4

Fig 1.10 Digital Panel Cutout Dimensions

U 1. The same space is required horizontally and vertically for both Open Chassis (1P00) and Enclosed Wall-mounted
z (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
lessin apanel.
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.



Removing and Attaching the Terminal Cover .

Removing and Attaching the Terminal Cover

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

€ Removing the Terminal Cover

B [nvertersof 18.5kW or Less

L oosen 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 Termina Cover (Model 3G3PV-A2055-E Shown Above)

B [nvertersof 22 kW or More

L oosen the screws on the |eft 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 3G3PV-B2220-E Shown Above)

@ Attaching the Terminal Cover

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

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

1-13
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Removing/Attaching the Digital Operator and Front
Cover

@ Invertersof 18.5 kW or Less

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

The removal and attachment procedures are given below.

mRemoving 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 3G3PV-A4055-E Shown Above)

1-14



Removing/Attaching the Digital Operator and Front Cover .

BRemoving the Front Cover

Press the |eft 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 3G3PV-A4055-E Shown Above)

EM ounting the Front Cover

After wiring the terminals or the option card , 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.

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

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

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

1-15




Fig 1.15 Mounting the Digital Operator

N r‘ 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.
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Removing/Attaching the Digital Operator and Front Cover .

@ Invertersof 22 kW or More

For Inverters with an output of 22 kW or more, remove the termina cover and then use the following proce-
duresto remove the Digital Operator and main cover.

mRemoving the Digital Operator

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

BRemoving 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.

Fig 1.16 Removing the Front Cover (Model 3G3PV-B2220-E 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
clicksinto place on the Inverter.

mAttaching the Digital Operator

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

1-17
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Chapter 2 .
Wiring

This chapter describes wiring terminals, main circuit terminal connections, main circuit termi-
na wiring specifications, control circuit terminals and control circuit wiring specifications.

L0711 S 2-2
Connections to Peripheral DeviCes..........ccccoovverencerieeiienienee. 2-3
CoNNECLiON Diagram.........cceeereeerieenesiesieeee e 2-4
Terminal Block Configuration............ccoceveeeenenenencniieeeen, 2-6
Wiring Main Circuit Terminals.........coccooeeieiineneneeiesienne 2-7
Wiring Control Circuit TerminalS.........ccccevvevvveeieeresennenne 2-21
WIirING ChECK......ccviieiiiicese e s 2-28

Installing and Wiring Option Cards ..........cccoevveeveereeneeneenne 2-29



2-2

——————————

Wiring

WARNING

Wiring must be performed only after turning OFF the power supply. Not doing
so may result in electrical shock.

WARNING

Wiring must be performed by authorized personnel. Not doing so may resultin
electrical shock.

WARNING

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

Required

Always connect the ground terminal s to a ground of 100 Ohm or less for 200
V AC class or 10 Ohm or less for the 400-V class. Not connecting to a proper
ground may result in electrical shock or fire.

Install external circuit breakers and take other safety measures against short-

> b b b B> P> P PP

Caution circuiting in external wiring. Not doing so may result in fire.
Confirm that the rated input voltage of the Inverter is the same asthe AC
Caution power supply voltage. An incorrect power supply may result in fire, injury or
malfunction.
. Connect the Braking Resistor or Braking Resistor Unit as specified in the man-
Caution ) L
ual. Not doing so may result in fire.
: Be sure to wire correctly and securely. Not doing so may result in injury or
Caution
damage to the product.
. Be sure to firmly tighten the screws on the terminal block. Not doing so may
Caution S
result in fire, injury or damage to the product.
Caution Do not connect an AC power source to the U,V,W output. Doing so may result

in damage to the product or malfunction.




Connections to Peripheral Devices .

Connectionsto Peripheral Devices

Examples of connections between the Inverter and typical peripheral devices are showninFig2.1.

Power supply @

Molded-case Y
circuit breaker

or ground fault E
interrupter

2

Magnetic con- G
tactor (MC)

AC reactor for power f
factor improvement

Input noise filter @
= DC reactor for power
E factor improvement
=

Inverter .

Output noise filter @

Fig 2.1 Example Connectionsto Peripheral Devices




Connection Diagram

The connection diagram of the Inverter is shownin 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,
UPTTT o
Short-circuit bar | I
[ - —@ =@
i @1 @2 © 3 i
MCCB H h
'~ | |
3-phase R ?{_\O @ RiL1 Um @
380480 VAC & O oM © s/L2 3G3IPV VT2 © @
50H 0
: g 4 oM (,é)ma Inverter wra@
! ®
i ;@1
. i J = (Ground to 10 2 max.)
Forward Run/Stop 50 5 81 :@: ] {200Vt0 100 ¢ max.)
Reverse RunStop __~— %sz }:@
. —— F I
(" | Extenal fau 5 % 83 ’M_ |
1 3 I
Fault reset = *ﬂ# i
au 0 O 484 ] ,~ 13, Ammeter adjustment
Muti-unction | | pu-step speed ! SRR
wmﬂ;gtm‘?g‘m\ setling 1 5o 185 ] * ] Multi-function analog output 2
( settings ) Multi-step speed ! J —@d:i [ Default: Output current ]
| setting 2 5o 156 i Oto+10V
Jog frequency selection l i K ;‘;‘:;9" .
L 5 o ?87 _NETL "} Multifunction analog output 1
I'sN — j
K+ [ Default: Output frequency
| SC V| 0to+10V

2-4

Frequency setting Error contact output
- i MB,, 1250 VAC, 1A max.
Frequency ? Y ﬁrsesgg%semng pover Mc; | 30VDC.1Amax
setter I 7V fmu%%semng power i
Oto10V N ' .
21 | 3¢ OA1  Master speed reference — M
2 [ :
1 41020mA_P | 01010V (20kQ) 0—+ Mutti-function contact output
QA2 M2 [~ 250 VAC, 1 Amax.
Master speed reference 30 VDC, 1 A max.
P WAC 41020 mA(2500) i Defaut: Running
1 i [0t0 10 V (20 k) Input) i [signal : J
) oV — M3
| fmm————————— | Mutti-function output 1
TS | M4, | 250 VAG, 1 Amax.
) i [ 1d iroweanes 2~ 30VDC, 1A max
N A I ]. (Default: Zero-speed)
SR j> ! i
RS-422A/485 H o, | |
communications 48+ }J ! !
o8 ! ! |
| (S i |
Lia I
! !
L i
ﬁ Shield 1P Twisted-pair wires

Fig 2.2 Connection Diagram

)



Connection Diagram .

@ Circuit Descriptions

N r‘ 1. Control circuit terminals are arranged as shown below.
~
?
®
IMPORTANT [sN[sc[sHa1]az]+ [ac]-v R+ [R- ] |

‘S1‘SZ‘SS‘S4‘SS‘SG‘S7‘FM AC |AM | IG ‘S+‘S—‘ M3 | M4 | M1

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

3. Disable the stall prevention during deceleration (set parameter L3-04 to 0) when using a Braking Resis-
tor Unit. If this user parameter is not changed to disable stall prevention, the system may not stop within
deceleration time.

4. Main circuit terminals are indicated with double circles and control circuit terminals are indicated with sin-
gle circles.

5. Sequence input signals S1 to S7 are labeled for sequence connections (0 V common and sinking mode)
for no-voltage contacts or NPN transistors. These are the default settings.

For PNP transistor sequence connections (+24V common and sourcing mode) or to provide a 24-V
external power supply, refer toTable 2.12.

6. The master speed frequency reference can set to input either a voltage (terminal A1) or current (terminal
A2) by changing the setting of parameter H3-13. The default setting is for a voltage reference input.

7. The multi-function analog output is a dedicated meter output for an analog frequency meter, current
meter, voltmeter, wattmeter, etc. Do not use this output for feedback control or for any other control pur- I
pose.

8. DC reactors to improve the input power factor built into 200 V Class Inverters for 22 to 110 kW and 400
V Class Inverters for 22 to 160 kW. A DC reactor is thus an option only for Inverters for 18.5 kW or less.

Remove the short bar when connecting a DC reactor to Inverters for 18.5 kW or less.
Set parameter L8-01 to 1 when using an optional braking resistor unit and braking unit. When using this,
a shutoff sequence for the power supply must be made using a thermal relay trip.
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Terminal Block Configuration

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

i

— Control circuit terminals

ABCDE Main circuit terminals

- — ‘ T Charge indicator

\ Ground terminal

B2 @ —
CHARGE]

note: B1 and B2 terminals are NOT USED in PV

Fig 2.3 Terminal Arrangement (200 V/400 V Class Inverter for 0.4 kW shown above)

Control
circuit
terminals

Charge indicator

Main
circuit
terminals

Ground terminal

Fig 2.4 Termina Arrangement (200 VV/400 V Class Inverter for 22 kW)



Wiring Main Circuit Terminals

Wiring Main Circuit Terminals

@ Applicable Wire Sizes and Closed-loop Connector

Select the appropriate wires and crimp terminals from Table 2.1 to Table 2.3. Refer to users manual

(1526-E1-00) for wire sizes for Braking Resistor Units and Braking Units.

Table2.1 200V Class Wire Sizes

. Recom-
Inverter _ Tightening P_ossﬂ_)le mended
Model Terminal Symbol ;ec;r:v'j‘s' Torque Wire Sizes | Wire Size [  Wire Type
3G3PV- (Nem) | mm?AwG) | mm?
(AWG)
RIL1 SIL2, TIL3, ©, @1, @2, to55 )
A2004-E UéTl, VIT2, WIT3 M4 12t015 (141010) (14)
RIL1 SIL2, TIL3, ©, @1, @2, 1055 5 o
A2007-E | U/TL, VIT2, WIT3 M4 12t015 (141010) (14)
D [
RIL1 SIL2, TIL3, ©, @1, @2, 1055 )
A2015-E UéTl, VIT2, WIT3 M4 12t015 (141010) (14)
RIL1 SIL2, TIL3, ©, @1, @2, 1055 5
A2022-E UéTl, VIT2, WIT3 M4 12t015 (141010) (14)
RILL SL2,TIL3, ©, @1, @2, 351055 35
A2037-E UéTl, VIT2, WIT3 M4 12t015 (121010) 12)
RILL SL2,T/L3, ©, @1, @2, - 55
A2055-E | U/TL, VIT2, WIT3 M4 12t015 : :
D (10) (10)
RIL1, SIL2, TIL3, ©, @1, @2, 81014 8
A2075-E | U/TL, VIT2, WIT3 M5 2.5 ©106) ® | Power cables
@ e.g., 600V vinyl
RILL SL2,TIL3, ©, @1, @2, L1022 u power cables
A2110-E | U/, VIT2, WIT3 M5 2.5
D (610 4) (6)
RLL SL2,TIL3, O, @1, ®2,UTLVT2, | ms | 40t050 301038 30
A2150.E | W/T3 (4t02) 4
22 22
(@ M6 4.0t05.0
(4 (4
RLL SL2,TIL3, ©, @1, ®2,UTLVT2 | s | 9010100 | X038 30
A2185.E | WIT3 Bto2) @3
22 22
) M6 4.0t05.0
4 (4
RILL, SL2,TIL3, ©, @1, U/TL, VIT2, M8 | 90t0100 | 30t€0 30
W/T3, RUL11, SUL21, TUL31 (3to1) (©)]
A2220-E 810 22
B2220-E | P3 Mé | 401050 (81t04) )
221038 22
@ M8 | 9.0t010.0 (4102) @
RIL1, SIL2, TIL3, ©, @®1UITL, M8 | 8.0t0100 50 to 60 50
V/T2, W/T3, RUL11, S1/L21, TI/L31 (1to 1/0) @
A2300-E 8to 22
B2300-E | D3 M6 4.0t05.0 @104 -
221038 22
@ M8 | 9.0t010.0 4102) @
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Possible

Recom-

Inverter ) Tightening oz mended
Model Terminal Symbol ;‘Z;g“:\‘;’s' Torque Wire Sizes | Wire Size Wire Type
SICEIAA (N'm) | mm2(AWG) (varyé)
RIL1, SIL2, TIL3, ©, ®1U/TL 60 to 100 60
L2 LS, ' M10 | 17.6t10225
VT2, W/T3, RU/L11, S1/L21, TUL31 (2/0to 4/0) (2/0)
551022
A2370E | @3 M8 | 8810108 | (15104 -
B2370-E
@ M10 | 17610225 (32%02?8) (32(;
i1, A2 M4 | 13t014 ?2'2 o ioS) af;
RIL1, SL2,T/L3, ©, @®1UIT1 80 to 100 80
L2 LS, ) M10 | 17.6t0225
VIT2, W/T3, RUL11, SU/L21, TI/L31 (3010 4/0) | (3/0)
551022
A2450-E ®3 M8 8.8t010.8 (1010 4) -
B2450-E
o M10 | 17610225 (ﬁ;‘);g) (318;
i1, an2 M4 | 13to14 ?23 o i(f) %i%?
50t0 100 | 50% 2P
RILL SL2,TIL3, ©, @1 M12 | 81410392 | oioa) | @ox2p)
U/T1, VIT2, W/T3, RUL11, SUL21, TUL3L | M10 | 17.6t0225 (i(/)g) é‘l’g)
A2550-E 551060
BossoE | 3 M8 | 8810108 | 145000 -
3010 60 50
D M10 | 17.6t022.5 (3t04/0) o)
i, A2 M4 | 13t014 ?23 i i(f) %é?
8010125 | 80x 2P
RIL1, SIL2, TIL3, ©, @1 M12 | 314t039.2 (3/010250) | (3/0x 2P)
U/T1, VIT2, W/T3, RUL11, SUL21, TUL3L | M10 | 17.6t0225 (22;;138) (;’/%’; ZZF;) Cower cob
wer es,
AZIS0-E 551060 _ eg., 600V vinyl
Bo7s0E | P3 M8 | 8810108 | 0\ o0 o e
100 to 200 100
@) M10 | 17.6t0225 (30010 400) (310
i1, A2 M4 | 13t014 ?2'2 Eg §o5) aé?
15010 200 | 150 x 2P
RIL1, SL2,TIL3, ©, @1 M12 | 3141t039.2 (25010 400) | (250 x 2P)
UITL, V/T2, W/T3, RUL1L, SUL21L, TUL3L | M12 | 31410392 (i(/)g ttg ;gg) (i(/’g " 22;
A2900-E 551060
B2oo0-E | 3 M8 | 8810108 | 15000 -
6010150 | 60x 2P
@) M12 | 31.4t039.2 (20010300) | (200 2P)
i1, a2 M4 | 13to14 ?2'2 o §o5) aé?
200 x 2P
or 50 x 4P
200 to 325
RILL SL2,TIL3, ©, @1 M12 | 31410392 | oohoeng) | (350%2P
or 1/0 x
2P)
150 2P
UITL, V/T2, WIT3, RUL1L, SUL2L, TUL3L | M12 | 31410392 | 12010325 ?;38 : gg
B211K VA ' ' ' : “ | @ootoeoo) | 0 0%
ap)
551060
®3 M8 | 88t0108 (1010 200) -
150 150 < 2P
D M12 | 31.41t039.2 (300) (300 x 2P)
i1, a2 M4 | 13to14 ?23 o i(f) %i%?

* Thewirethicknessis set for copper wires at 75°C
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Table 2.2 400V Class Wire Sizes

) Recom-
Inverter Termi. | Tightening | Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
3G3PV- Screws (Nem) mm?2 (AWG) mm?
(AWG)
RIL1 SIL2, TIL3, ©, @1, @2, 21055 5
i . ’ ’ ’ to
A4004-E UéTl VIT2, WIT3 M4 12t015 (141010) 14
RILL SL2,TIL3, ©, @1, @2, 21055 5
- ] il . . to
A4007-E UéTl VIT2, WIT3 M4 12t015 (141010) 14)
RILL SL2,TIL3, ©, @1, @2, 1055 5
i . . ’ : to
A4015-E gl VIT2, WIT3 M4 12t015 (141010) (14)
RIL1 SIL2, TIL3, @, @1, @2, 21055 5
A4022-E U@gl’l, VIT2, WIT3 M4 12t015 (141010) 14)
RILL SL2,TIL3, @, @1, @2, 35
Ado37-E | U/TL VT2, WIT3 Ma | 121015 | 2155 (12)
o (1410 10) >
(14) 2
RILL SL2,T/L3, ©, @1, @2, 35 —
A4040-E | UTL VIT2, WIT3 Ma 12t015 21055 (12)
o (1410 10) >
(14
RIL1 SIL2, TIL3, ©, @1, @2, 35t055 35
A4055-E U/T1, VIT2, WIT3 M4 12t015 (12 to 10) (12)
@ 21055 2
(1410 10) (14)
55
RIL1, SIL2, TIL3, ©, @1, @2, 5.5(10) 20| Power caes
A4075-E | UTL VIT2, WIT3 Ma 121015 oot BOOV v
g., y!
@ 351055 35| ower cables
(12 to 10) (12)
RIL1, SIL2, TIL3, ©, @1, @2, 8
A4110-E | YT VIT2, WIT3 M5 25 55t0 14 )
@ (10t0 6) 55
(10)
RIL1 SIL2, TIL3, ©, @1, @2, M5 25 8to14 8
A4150-E U/, VIT2, WIT3 (8 to 6) (8)
o M5 25 5510 14 55
(M6) | (4.0t05.0) (10t0 6) (10)
RLL SL2, T3, ©, @1, @2, UTLVT2, | e 401050 81038 8
A4185-E WI/T3 (8 to 2) (8)
81022 8
D M6 4.0t05.0 @t04) ®
RILL SL2, T3, ©, @1, D3 UTLVT2, | e 401050 141022 14
A4220-E | w/T3 RI/L11, SUL21, TI/L31 (6t04) (6)
B4220-E T410 38 1z
D M8 | 9.0t010.0 (6102) ©)
RILL L2, T/IL3, @, ®1, @3, UIT1, VIT2, M6 4.0105.0 22 22
A4300-E | w/T3 RIU/L11, SUL21, TI/L31 4 4
B4300-E 221038 22
D M8 | 9.0t010.0 (4102) @
RILL, SL2, T/L3, ©, @1, UITL, VIT2, W/ M8 | 9.0t010.0 221060 38
T3, RUL11, SUL21L, TUL31 (410 1/0) @)
A4370-E Sto72
B4370-E ®3 M6 4.0t05.0 (8104) -
221038 22
D M8 | 9.0t010.0 (4102) @
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i Recom-
Inverter Termi- | Tightening [ Possible | mended
Model Terminal Symbol nal Torque Wire Sizes | Wire Size Wire Type
3G3PV- Serews (Nem) | mm? (AWG) | mm?
(AWG)
RLLSL2, T3, O, ®LUTLVA2W | wms | 9oto100 | 260 38
T3, RU/L11, SU/L21, TI/L31 (20 1/0) )
Ad4S0-E M6 | 40t050 81022
B4450-E | D3 0to5. (Btod) -
227038 22
() M8 | 9.0t010.0 (4102) @
RIL1, SIL2, TIL3, ©, @1, UITL, VIT2, vs | 90t0100 50 to 60 50
W/T3, RU/L11, SUL21, TUL31 (1to 1/0) ]
A4550-E 810 22
Bass0-E | D3 M6 401050 @104 -
221038 22
an) M8 | 9.0t010.0 (4102) @
60 to 100 60
) 1 y 1l to
RILL, SIL2,TIL3, ©, @1 M12 | 31410392 | o0 i) (2/0)
50 to 100 50
to
UL, V/T2, W/T3, RUL1L, SUL2L, TUL3L | M10 | 17610225 | ;0% 0o 0
A4750-E 551022
BarsoE | D3 M8 | 8810108 | (15164 -
3810 60 38
D M12 | 81410302 | o\ o0 2
051055 125
/11, A200/,200, A400/;,400 3tol.
12 124 M4 13tol4 (2010 10) (16)
80 to 100 100
RILL SL2, T3, ©, @1 M12 | 31410392 | o5 m0) | (ai0)
8010 100 100
UIT1, VIT2, WIT3, RULLL SUL2L TULSL | M10 | 17610225 | 3oy | (ai0)
A4900-E 81022
Basoo-E | b3 M8 | 8810108 (810 4) -
50 to 100 50
D M12 | 81410392 | }\0an )
051055 125
/11, A200/,200, A400/;,400 3tol.
12 124 M4 13tol4 (2010 10) (16)
50t0100 | 50x 2P
RILL SL2,TIL3, ©, @1 M12 | 31410392 Power cables,
(é/é)ttofgg) (jé/(()) x 22FF>)) eg., 600V vinyl
0 X
ower cables
U/TL, V/T2, W/T3, RUL11, SUL21, TUL33 | M12 | 3141039.2 (10104/0) | (10 x 2P) p
A411K-E 81060
Bank-e | 3 M8 | 8810108 | 41000 -
600 150 600
D M12 | 81410392 | o000 | )
051055 125
/11, A200/,200, A400/;,400 3tol.
12 124 M4 13tol4 (2010 10) (16)
8010100 | 80X 2P
RILL SL2, T3, ©, @1 M12 | 31410392 | o1 a0) | (310 x 2P)
60t0100 | 60%2P
U/, V/T2, W/T3, RUL11, SUL21, TUL33 | M12 | 3141039.2 (200104/0) | (210 x 2P)
A4I3K-E | @3 M8 | 88t01038 81060 -
BA413K-E (8t02/0)
@ M12 | 31410302 | 1000150 100
. ““ | (4/0t0300) | (4/0)
051055 125
/11, A200/,200, A400/;,400 3tol.
12 124 M4 13tol4 (2010 10) (16)
10010 200 | 100 2P
RILL SL2, T3, ©, @1 M12 | 31410392 | 51400 | (40 x 2P)
8010200 | 80x2P
UITL, V/T2, WIT3, RUL11, SUL21, TUL33 | M12 | 3141039.2 (30010.400) | (30 % 2P)
A416K-E 8010 60
Baek-E | P3 M8 | 8810108 | 415000 -
50t0150 | 50% 2P
fan) M12 | 31410392 | om0 | (0% 2p)
051055 125
/11, A200/,200, A400/;,400 3tol.
12 Lo M4 | 131014 1 010100 | (26)

The wirethicknessis set for copper wires at 75°C.




Wiring Main Circuit Terminals

Table 2.3 Closed-loop Connector Sizes (JIS C2805) (200 V Class and 400 V Class)

Wire Thickness (mm?) Terminal Screws Size
M3.5 1.25t035
0.5
M4 1.25t04
M3.5 1.25t035
0.75
M4 1.25t04
M3.5 1.25t035
1.25
M4 1.25t04
M3.5 2t03.5
M4 2to4
2 M5 2to5
M6 2t06
M8 2t08
M4 55t04
M5 55t05
3.5/5.5
M6 55t06
M8 55t08
M5 8to5
8 M6 8t06
M8 8t08
M6 14t06
14
M8 14t08
M6 22106
22
M8 22108
30/38 M8 38t08
M8 60to 8
50/60
M10 60to 10
80 80to 10
M10
100 100to 10
100 100to 12
150 M12 150to 12
200 200to 12
M12x 2 325t0 12
325
M16 325t0 16
U Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
: voltage drop is calculated as follows:
®
Line voltage drop (V) = ./3 x wire resistance (Q/km) x wire length (m) x current (A) x 10"
IMPORTANT
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Main circuit terminal functions are summarized according to termina symbolsin Table 2.4. Wire the terminals

& Main Circuit Terminal Functions

correctly for the desired purposes.

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

Purpose

Terminal Symbol

Model: 3G3PV-

200 V Class

400 V Class

Main circuit power input

R/L1, S/L2, T/L3

A2004-E to A2900-E

A4004-E to A416K-E

B2220-E to B211K-E

B4220-E to B416K-E

RV/L11, S1/L21, TI/L31

A2220-E to A2900-E

A4220-E to A416K-E

B2220-E to B211K-E

B4220-E to B416K-E

Inverter outputs

UITL, VIT2, WIT3

A2004-E to A2900-E

A4004-E to A416K-E

B2220-E to B211K-E

B4220-E to B416K-E

A2004-E to A2900-E

A4004-E to A416K-E

B2220-E to B211K-E

DC power input @1, ©
B2220-E to B211K-E B4220-E to B416K-E
DC reactor connection @1, @2 A2004-E to A2185-E A4004-E to A4185-E
A2200-E to A2900-E A4220-E to A416K-E
Braking Unit connection ®3, ©
B2220-E to B211K-E B4220-E to B416K-E
A2004-E to A2900-E A4004-E to A416K-E
Ground D

B4220-E to B416K-E




Wiring Main Circuit Terminals

€ Main Circuit Configurations
The main circuit configurations of the Inverter are shown in Fig 2.5.

Table 2.5 Inverter Main Circuit Configurations

200 V Class 400 V Class
3G3PV-A2004-E to A2185-E 3G3PV-A4004-E to A4185-E
o o
i j—‘:'—l | i 1 I
®1 4 : 1 0 | : | :
®2 | ®2 |
RL1G—— o um RIL16—] o U
Si2¢—— - o VM2 SI26——] L % VT2
TIL3&— ?
; 4 WIT3
| .
© o = :
| .
: |
l—@ H i
L i z
i Power Control !
i supply circuits : _
|
N |
|
R R |
3G3PV-A2220-E,A2300-E 3G3PV-A4220-E to A4550-E
3G3PV-B2220-E,B2300-E 3G3PV-B4220-E to B4550-E
I C @s
i FC'—J i P = S
| o— ! | o— I
i | T I
g,’,':; s I b um g 3 I 6 um
T3 ||l J 1 L& VIT2 TIL3 ® . J 1 ——a& VIT2
RILM o111 T ! R1/L11 "‘ T !
121 < . & w3 st ¢ % WIT3
T1/L31L@77 | TH31— ] |
o e = ‘ e = 1
| ! |
| } | | ) |
L I Fé) Power Control i
l—@ Power Control i + suppk circuits i
+ supply circuits i i i
i I Lo i
R |
3G3PV-A2370-E to A2900-E 3G3PV-A4750-E to A416K-E
3G3PV-B2370-E to B211K-E 3G3PV-B4750-E to B416K-E
(+3
[ Py T T T T T T
; i !
o bt | 1
! ! !
RIL1 ! :
S/L2 4@U/T1 4@‘3)U/T1
s 4 ——ovT2 ——vIm2
R1/L11 T
s1L21 ——owW/T3 ——owiT3
T1/L31 i !
© = i — i
I
r/¢4 H : 3
A200/¢200 ‘ Cdntro f
Power Control ! 8 !

Note 1. Consult your OMRON representative before using 12-phase rectification.
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€ 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.

3G3PV-B2220-E, B2300-E, B4220-E to B4550-E

Braking Resistor

DC reactor Unit (optional)
(optiona) Braking Unit iR
(optional) DO I !
—O-—Q- —O —  Braking Unit
L1 & @2 , &7 (optional)
— utl © — O 0
tg—E—O’ O g/L2 VT2 -M L _ @30
= O3 — o
3-phase 200 W3 © L2 Y

VAC (400 VAC) |
! 3-phase 200 VAC

|
D (400 VAC) ‘
| L
S F .l
,,,,,,,,,,,,, I
Be sure to remove the short-circuit bar before connecting the DC
reactor.
3G3PV-A2370-E to A2900-E 3G3PV-A4750-E to A416K-E
3G3PV-B2370-E to B211K-E 3G3PV-B4750-E to B416K-E
Braking Resistor Braking Resistor
Unit (optional) Unit (optional)
Braking Unit @.@ ?rakingll)Jnit
(optional) optional
p M p
— -—O—— —-
Li—Ee—— © — ®3um
—
Lo—E=—e " i V12 &——9
L3 3-phase © 3-phase WS ©
200 VAC ‘ 400 VAC !

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

Fig 2.5 Main Circuit Termina Connections
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Wiring Main Circuit Terminals

@ Wiring the Main Circuits

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

mWiring Main Circuit Inputs

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

Installing Fuses
Table 2.6 Input Fuses
Inverter Type FUSE
(3G3PV-) Voltage (V) Current (A) 14t (A“9)
A2004-E 240 10 12~25
A2007-E 240 10 12~25
A2015-E 240 15 23~55
A2020-E 240 20 34~98 2
A2037-E 240 30 82~220 ——.
A2055-E 240 40 220~610
A2075-E 240 60 290~1300
A2110-E 240 80 450~5000
A2150-E 240 100 1200~7200
A2185-E 240 130 1800~7200
A/B2200-E 240 150 870~16200
A/B2300-E 240 180 1500~23000
A/B2370-E 240 240 2100~19000
A/B2450-E 240 300 2700~55000
A/B2550-E 240 350 4000~55000
A/B2750-E 240 450 7100~64000
A/B2900-E 240 550 11000~64000
B211K-E 240 600 13000~83000
A4004-E 480 5 6~55
A4007-E 480 5 6~55
A4015-E 480 10 10~55
A4020-E 480 10 18~55
A4037-E 480 15 34~72
A4040-E 480 20 50~570
A4055-E 480 25 100~570
A4075-E 480 30 100~640
A4110-E 480 50 150~1300
A4150-E 480 60 400~1800
A4185-E 480 70 700~4100
A/B4200-E 480 80 240~5800
A/B4300-E 480 100 500~5800
A/B4370-E 480 125 750~5800
A/B4450-E 480 150 920~13000
A/B4550-E 480 150 1500~13000
A/B4T50-E 480 250 3000~55000
A/B4900-E 480 300 3800~55000
AIB411K-E 480 350 5400~23000
AIB413K-E 480 400 7900~64000
A/B416K-E 480 450 14000~250000
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Installing a Molded-case Circuit Breaker

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

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

- For the MCCB's time characteristics, be sure to consider the Inverter's overload protection (one minute at
120% of the rated output current).

- |If the same MCCB is to be used for more than one Inverter, or other devices, set up a sequence, that the
powersupply will be turned OFF by afault output, as shown below.

Inverter

Power supply

YMB

1
YMC
QLo MG

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

Fault out-
put (NC)

Fig 2.6 MCCB Installation

Installing a Ground Fault Interrupter

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. Therefore, at the
Inverter primary side, use a ground fault interrupter to detect only the leakage current in the frequency range
that is hazardous to humans and exclude high-frequency leakage current.

« For the special -purpose ground fault interrupter for Inverters, choose a ground fault interrupter with a sen-
sitivity amperage of at least 10 mA per Inverter.

« When using a genera ground fault interrupter, choose a ground fault interrupter with a sensitivity amper-
age of 200 mA or more per Inverter and with an operating time of 0.1 s or more.

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

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

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

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

- If aBraking Unit and a Braking Resistor Unit are used, program the sequence so that the magnetic contac-
tor isturned OFF by the contact of the Braking Resistor Unit's thermal overload relay.

Connecting I nput Power Supply to the Terminal Block

Input power supply can be connected to any terminal R, S or T on the terminal block; the phase sequence of
input power supply isirrelevant to the phase sequence.
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Wiring Main Circuit Terminals

Installing an AC Reactor

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

To prevent this, install an optional AC Reactor on the input side of the Inverter or aDC reactor to the DC reac-
tor connection terminals (for units from 22 kW the DC reactor is standard).

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

Installing a Surge Absorber

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

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

Power supply O 3G3PV
MCCB

& oM Noise |—
q 6 om— filter ——|nverter aﬂ)
S oM—] |

Use a special-purpose noise filter for Inverters.

O
Ms_%JBw Other EMC compatible: 3G3RV-PFIO

controllers

T

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

3G3PV

Power supply MCCB

r—0 OM—0o
S oM
MCCB
— - h
L 05_‘0 M gl%%rgje I 1] coontrslrl ers
noisefilteg™ |
|
Power supply mceB 3G3PV
,—6_-'0.;\’\_
— General-
~ 0 OM— pUrpose, Inverter
5 oM o
Do not use general-purpose noise filters. No general
MCCB purpose noise filter can effectively suppress noise
S oM Other generated from the Inverter.
—0 OM———— Controllers

Fig 2.8 Incorrect Power supply Noise filter Installation.

mWiring the Output Side of Main Circuit

Observe the following precautions when wiring the main output circuits.

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

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

Never Connect a Power Supply to Output Terminals

Never connect a power supply to output terminals U/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 comeinto contact with the Inverter cas-
ing, an electric shock or grounding will occur. Thisis extremely hazardous. Do not short the output wires.

Do Not Use a Phase Advancing Capacitor or Noise Filter

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

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 isturned ON while the Inverter is operating, alarge inrush current will be caused and the
overcurrent protection in the Inverter will operate.

When using an MC to switch to a commercia power supply, stop the Inverter and motor before operating the
MC. Use the speed search function if the MC is operated during operation. If measures for momentary power
interrupts are required, use a delayed release MC.

Installing a Thermal Overload Relay

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

Installing a Noise Filter on Output Side

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

MCCB 3G3PV 3G3IV-PFO OC/

Powersupply \Radio noise
Inductivefoise AM radio

Signal line

f

f

‘%

Controller

Inductive noise:  Electromagnetic induction generates noise on the signal line, causing the controller to malfunction.
Radio noise: Electromagnetic waves from the Inverter and cables cause the broadcasting radio receiver to make noise.

Fig 2.9 Installing a noise filter on the output side

Countermeasures against | nductive Noise

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

MCCB 3G3PV Metal pipe
’_“oM_
@O-M— Inverter
F_'NO_NL ------
Power supply [ )

= Signal line

Controller

Fig 2.10 Countermeasures against Inductive noise

2-19




.—l

Countermeasures Against Radio Inter ference

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

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

Power supply

Fig 2.11 Countermeasures against Radio Interference

Cable Length between Inverter and M otor

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 (setin C6-02) as shown in Table 2.7. (For details, refer to Chapter 5 Parameter Tables.)

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 aground 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.

X

L
o o o | NO @ e

X \ ] SN T

O

OK

Fig 2.12 Ground Wiring
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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 high-power lines (main circuits or
relay sequence circuits) to reduce induction from peripheral devices.

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

E (G) Shield terminal

+\ Speed setting power supply, +15 V 20 mA

2kQ
Oto+10V
< N A1 Master speed reference, 0 to +10 V (20 kQ) z
External 410 20 MA
Iﬁg‘r’:r?gg ------------------------ A2 Master speed reference, 4 to 20 mA (250 Q)/0 to +10 V (20 kQ) [

Fig 2.13
Terminal numbers and wire sizes are shown in Table 2.8.

Table 2.8 Terminal Numbers and Wire Sizes

. . . q Recom-
Termi- | Tightening Possible mended
Terminals nal Torque Wire Sizes Wire Size Wire Type
Screws Nem 2
(Nem) | mmAAWG) | |2 awe)
FM, AC, AM, A1, A2, Singlewire'3:
+V, -V, SN, SC, SP, S1, 0.14t02.5
S2, 3,54, S5, 6, S7, | Phoenix | .o Stranded 0.75 « Shielded, twisted-pair wire'?
MA, MB, MC, M1, M2, | type : ) wire: (18) * Shielded, polyethylene-cov-
M3, M4 0.14t015 ered, vinyl sheath cable
R+ R-, S+ S, IG (2610 14) (KPEV-S by Hitachi Electrical
Wire or equivalent)
0.5t0 22 125
E(G M35 0.8t01.0
©) (20to 14) (12)

* 1. Use shielded twisted-pair cablesto input an external frequency reference.
* 2. Refer to Table 2.3 Close-loop Connector Szes (JIS C2805, 200-V and 400-V class) for suitable closed-loop crimp terminal sizes for the wires.
* 3. Werecommend using straight solderless terminal on signa lines to simplify wiring and improve reliability.
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W Straight Solderless Terminalsfor Signal Lines

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

Table 2.9 Straight Solderless Terminal Sizes

Wire Size mm? (AWG) Model di d2 L Manufacturer
0.25 (24) Al 0.25- 8YE 0.8 2 125
0.5 (20) Al 0.5- 8WH 11 25 14
0.75 (18) Al 0.75 - 8GY 13 2.8 14 Phoenix Contact
1.25 (16) Al 1.5-8BK 18 34 14
2(14) Al 2.5-8BU 2.3 4.2 14

Fig 2.14 Straight Solderless Terminal Sizes

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

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

/ Thin-slot screwdriver Blade of screwdriver

Control circuit
terminal block

0 2 D
Strip the end for | | |

7 mm if no sold- _¥ — | | |
erless terminal | | . .
is used. i ¥ Solderless terminal or wire 3.5 mm max.

without soldering

Wires 4 Blade thickness: 0.6 mm max.

Fig 2.15 Connecting Wiresto Terminal Block
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Wiring Control Circuit Terminals

@ Control Circuit Terminal Functions

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

Type | No. Signal Name Function Signal Level
S1 | Forward run/stop command | Forward run when ON; stopped when OFF.
S2 | Reverserun/stop command | Reverse run when ON; stopped when OFF.
S3 | External fault input™ Fault when ON.
$4 | Fault reset” Reset when ON
Se- Multi-step speed reference . Eunctions are 24VDC, 8 mA
quence 1 Auxiliary frequency ref- Photo coupler isolation
input S5 1 selected by Set-
ki erence when ON. .
signals (Master/auxiliary switch) ting H1-01 to
- H1-05.
Multi-step speed reference | Multi-step setting 2 when
% *1
2 ON.
S7 | Jog frequency reference’! Jog frequency when ON. z
SC | Sequence input common - - I
15V
+V |15V power output 15V power supply for analog references (Max. current: 20 mA)
-15V
-V |15V power output not used (Max. current: 20 mA)
Al Al | Frequency reference 0to +10 V/100% 0to +10 V(20 kQ)
nalog
input Functionis
signals . . . 4to 20 mA/100% 410 20 mA(250Q)
A2 | Multi-function analog input 010 +10 \V/100% gelected by set- 010 +10 V(20kQ)
ting H3-009.
AC | Anaog reference common - -
Shield wire, optional ground
EG) | . ) - -
line connection point
M1 . .
Running signal .
M2 (INormally Open contact) Operating when ON. Dry contacts
Multi-function Contact capacity:
M3 contact outputs | 1 A max. at 250 VAC
e Zero level (b2-01) or 1 A max. at 30 VDC
quence Zero Sp%j
output below, when ON
signals M4
MA Dry contacts
. Fault when CLOSED across MA and MC Contact capacity:
MB
Fauit output signa Fauit when OPEN acrossMB and MC 1 A max. at 250 VAC
MC 1A max.a30VDC
M Multi-function analog output | O to +10 V/100% fre- Multi-function
(frequency output) guency maximum analog monitor 1
Analog 0to +10 V max. 5%
auput | AC | Analog common -
signals 2 mA max.
Multi-function analog output |5 V/Inverter'srated cur- | Multi-function
AM . ;
(current monitor) rent analog monitor 2
R+ L Differential input, PHC
communications input <ol
Rs. | R For 2-wire RS-485, short R+ and S+ aswel| | 'Soalion
485 St | ot asR-and S-. Differential input, PHC
422 —g p isolation
IG | Signa common - -
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* 1. Thedefault settings are given for terminals S3 to S7. For a3-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.

mDI P Switch S1 and Shunt Connector CN15

The DIP switch S1 and shunt connector CN 15 of the optional terminal board (3G3PV-PETC618120) are
described in this section.
For the standard terminal board only DIP switch Sl is present.

I
| [6FF] on | Terminating resistance*
| Lv_I"7} Analog input A2 switch |
! : Factory settings I
, ©N5 Analog output switch™

| 'S[=[%] Voltage output |
@ee’

[eiele. Current output

Q000022222222 @@@@@‘

%m{%

* Note: Refer to Table 2.11 for S1 functions.

**Note: CN15 is not available at the standard terminal board.
An optional terminal board with CN15 Shunt Connector is available.
The standard setting is voltage output.

Fig 2.16 DIP Switch S1 and Shunt Connector CN15

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

Table 2.11 DIP Switch S1

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

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

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

W Sinking/Sourcing Mode

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

Table 2.12 Sinking/Sourcing Mode and Input Signals

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

| :
T81 *IK’(_ 81 *:/(

Js2 BACT 2 [T
N s
jsc E;ﬁ,e\;m_%sc

[l

[

[

:sp T 1P24V (+24V) sp_ T IP24V (+24V)
External Power Supply — Sourcing Mode z

Internal Power Supply — Sourcing Mode

- Mt | 1 gl
— ls2 B 1 J,S2 *I"(_
LsN e L lsn

sSc 1SC
T

T P24V (+24V L
_I_..:I'SF' AV {24V} sp IP24V (+24V)

I

[]
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& Control Circuit Terminal Connections

Connections to Inverter control circuit terminals are shown in Fig 2.17.

Multi-function
contact inputs

External
frequency
references

Multi-function analog
output 1

poT T e i
= =~
- ! 1
— i
Forward Run/Step 5o ¢S1 o :@ i
H L — :
Reverse Run/Stop — Is2 ]?4{ !
0 O ? 3 H
. .= i
External fault 5o 1s3 o 13‘{ i
s 1B |
Fault reset 5o 154 _ CH15 !
Multi-step spead |
seltting 1 5o 155
Multi-step speed |
setting 2 5o 456
I
Jog frequency selection 5o é 57
I'sp
+
(PNP connection) L SN lz.w
| i SC
i Shield terminal
Frescu sathing 0—?
adjustiment I MB!
k Q oV Fraquancy setting powar —Q
Frequency ] 15V 20 mA MC;
selter LF ? Frequency setting power -
Oto 10V . 15 20 mA I
2K 2—-‘- O A4 Master spaed refarence — M1 !
1 010 10V (20 kW)
41020mA_P m2!
? A2 Master speed reference 3
P AAC 4 o 20 mA (250 W) H
] | é [0 b 10 W (20 KW inpul] !
.oV — M3}

Multi-function analog
output 2

Tormmating
resistance

R5-485/422

o ication:

Fig 2.17 Control Circuit Termina Connections

Fault contact output

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

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

Default: Running signal]

} Multi-function output

Multi-function output 1

250 VAC, 1 A max,

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



Wiring Control Circuit Terminals .

@ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits.
« Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, U/T1, V/T2, W/T3,
©, ®1, ®2and ®3) and other high-power lines.
« Separate wiring for control circuit terminas MA, MB, MC, M1, M2, M3 and M4 (contact outputs) from
wiring to other control circuit terminals.
If using 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. Process
cable ends as shown in Fig 2.18.
« Connect the shield wire to terminal E (G).
« Insulate the shield with tape to prevent contact with other signal lines and equipment.

Shield sheath Armor

\/ Do not connect here.

Connect to shield sheath ter- )
minal at Inverter (terminal E nsulate with tape

©)

Fig 2.18 Processing the Ends of Twisted-pair Cables
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Wiring Check

& Checks

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

« Isall wiring correct?

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

- Areal screwstight?

« Areany wire ends contacting other terminal s?
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Installing and Wiring Option Cards .

Installing and Wiring Option Cards

@ Option Card Modelsand Specifications

One Option Card can be mounted in the Inverter as shown in Fig 2.19.

Table 2.13 lists the type of Option Cards and their specifications.

Table 2.13 Option Card and their Specifications

card Model Specifications Mounttlir(l)% Loca-
Device Net Communications | 3G3rv- . _—
Card PDRTL-SIN DeviceNet communications support Yot C
@ Installation 2
I

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

Refer to documentation provided with the Option Card for actual mounting instructions for option slot C.

B Preventing C Option Card Connectorsfrom Rising

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

CN2
C Option Card connector\

| ————— C Option Card mounting spacer

Option clip / . 3 | c Option Card
(to prevent raising of

C Option Card)

Fig 2.19 Mounting Option Cards
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Chapter 3

Digital Operator and
Modes

This chapter describes Digital Operator displays and functions and provides an overview of
operating modes and switching between modes.
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Digital Operator

This section describes the displays and functions of the Digital Operator.The key names and functions of
the Digital Operator are described below.

Digital Operator with LED Display (3G3IV-PJVOP161, standard)

REMOTE
[m m |

L] | |
REV ~ SEQ REF ALARM

u
FWD

PRGM —I

u u n L n
DRIVE QUICK ADV VERIFY AUTO
TUNING

OMRON DIGITAL OPERATOR PJVOP161

=)

STOP

1

N

.

r.REMOTE.‘"I

] L] ]
FWD REV SEQ REF ALARM

OMRON 0IGITAL OPERATOR PJVOP180

FWD N
REV v
. ®
RUN

-

STOP

Drive Mode Indicators

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

REV: Lit when there is a reverse run command
input.

SEQ: Lit when the run command from the control
circuit terminal is enabled.

REF:  Lit when the frequency reference from control

circuit terminals Al or A2 is enabled.
ALARM: Lit when an error or alarm has occurred.

Data Display
Displays monitor data, parameter numbers and
settings.

Mode Display
DRIVE: Litin Drive Mode.
QUICK: Litin Quick Programming Mode.
ADV: Lit in Advanced Programming Mode.
VERIFY: Lit in Verify Mode.
AUTO : Lit in Autotuning Mode.
TUNING

Keys

Execute operations such as setting user parame-
ters, monitoring, jogging and autotuning.

Digital Operator with LCD Display (3G3IV-PJVOP160, optional)

Drive Mode Indicators

FWD:Lit when there is a forward run command

input.

REV: Lit when there is a reverse run command

input.

SEQ:Lit when the run command from the control

circuit terminal is enabled.

REF:Lit when the frequency reference from control

circuit terminals Al or A2 is enabled.

ALARM:Lit when an error or alarm has occurred.
Data Display

Displays monitor data, parameter numbers and

settings.

Keys
Execute operations such as setting user parame-
ters, monitoring, jogging and autotuning.

Fig 3.1 Digital Operator Component Names and Functions



Digital Operator

@ Digital Operator Keys

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

Table 3.1 Key Functions

REV

Key Name Function
Switches between operation viathe Digital Operator (LOCAL) and
LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
ThisKey can be enabled or disabled by setting user parameter 02-01.
MENU Key Sel ects menu items (modes).
ESC Key Returnsto the status before the DATA/ENTER Key was pressed.
JOG K Enablesjog operation when the Inverter is being operated from the
& Digital Operator.
FWD FWD/REV Key Selects the rotation direction of the motor when the Inverter is being

operated from the Digital Operator.

; o
: “ :
] @

Digit Selection/RESET Key

Sets the number of digits for user parameter settings.
Also acts as the Reset key when afault has occurred.

Increment Key

Selects menu items, sets user parameter numbers and increments set
values.
Used to move to the next item or data.

Decrement Key

Selects menu items, sets user parameter numbers and decrements set
values.
Used to move to the previous item or data.

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

. J ENTER Key Also used to switch from one screen to another.
L Starts the Inverter operation when the Inverter is being controlled by
RUN RUN Key the Digital Operator.
Stops Inverter operation.
® STOP STOP Key ThisKey can be enabled or disabled when operating from the control

circuit terminal by setting user parameter 02-02.

Note Except in diagrams, Keys are referred to using the Key names listed in the above table.
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There are indicators on the upper left of the RUN and STOP Keys on the Digital Operator. These indicators
will light and flash to indicate operating status.

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

Inverter output frequency .~
RUN
‘ 1
Frequency setting
= =] |—
RUN [ {5 o) [ 03
STOP F [ ] Cr r o]

Z¥:Lit  ¥:Blinking e :Notlit

Fig 3.2 RUN and STOP Indicators



Modes

M odes

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

@ Inverter Modes

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

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

Table 3.2 Modes

Mode Primary function(s)

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

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

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

Advanced programming mode Use this mode to reference and set all user parameters. 3
. Use this mode to read/set user parameters that have been changed from their fac- I
Verify mode
tory-set values.

Use this mode when running a motor with unknown motor parameters . The motor
Autotuning mode parameters are calculated and set automatically.
This mode can also be used to measure only the motor line-to-line resistance.




@ Switching Modes

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

Press the ENTER key from the mode selection key to monitor data and from a monitor display to access the

3-6

Fig 3.3 Mode Transitions

setting display.
MENU P ON
Drive Mode o
Y I EEERS Operation possible
) L0 |- (©r P )
ESC
[
. DRVE QUICK ADV VERIFY ATUNE
Quick
H MENU
ProgrammmgModel [vEny] ‘_J " "
[ Y | O _ > T
] Ll |- ] Ll ) |- [
e ot o SN = —\
[ JNORE BN BN J ® re e e [ JEGEN BN AN J
DRIVE QUICK ADV VERIFY ATUNE DRIVE QUICK ADV VERIFY A.TUNE DRIVE QUICK ADV VERIFY A.TUNE
Advanced
i MENU
ProgrammmgModel - — | =5 ‘
[ Y Y Ay Y | >~ 1 - 1
] L) - I Ly e [N N]
_ e gL __
[ N [ N JEGaN
DRIVE QUICK ;\‘D\/ VERIFY A.TUNE DRIVE QUICK ADV VERIFY A.TUNE DRVE QUICK ADV VERIFY ATUNE
Verify Mode l ) When returning from a setting
R I display, the rightmost digit
oo oL of the monitor display will
eeoee o I R flash.
DRIVE QUICK ADV VERIFY ATUNE DRVE QUICK ADV VERIFY ATUNE
Autotuning If a user constant is changed
Mode l the number will be displayed. | =y ‘
)
— 1 _ O = I R A g AR RN NI
] ] [ ] ] L
[ 2N BN ® 00 0 C ® 0 0
DRIVE QUICK ADV VERIFY ATUNE DRIVE QUICK ADV VERIFY A.TUNE DRVE QUICK RDY VERIFY ATUNE
Mode Selection Displays Monitor Displays Setting Displays
LF Lit ¢ Flashing @ Not lit



Modes

& Drive Mode

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

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

BExample Oper ations
Key operationsin drive mode are shown in the following figure.

Mode Selection Display Meonitor Constant Display Detailed Monitor Constant Monitor Display
Power ON Display
| Frequency reference setting/
Drive Mode P | Frequency reference p | display unit 01-03
£ oo P
U U
Hee )
Cutput frequency
TSC v oy
™ Al
Cutput current
[z
00CA
¥ [Al
Monitor setting for o1-01
N
UUu
™ [Al —
| Frequency reference
RESE =
T s 5§00 0 |
[ [T oo o
i 1
o @MY@
Fan aperating time
4 t-48
¥ [Al
£ F 3|
i Operating ime at emror ad
UE—:L:I—H_ ' 2 3]
¥ [Al [Al
|—I 1
Ff“:' History 1st previous error pw |
i 43 -0 £ F 3]
@miim
P Qpurwmathdadn
¥ [Al
ifeeee ifeeoee
Fig 3.4 Operationsin Drive Mode
U 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.

IMPORTANT
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@ Quick Programming Mode

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

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

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

BExample Operations

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

Mode Selection Display Monitor display Setting Display
Quick Programming Mode _ Reference selection )
Lot _ D o I Y ) > o
T B I B B & I R Y I R B Ly
Seee by
DRIVE QUICK RDY VERIFY ATUNE
Operation Method selection =]
~— b -0 —— 0!
=N == | o) =\
ty
Stopping Method selection =i
) T . pr
- oo T R ™ Lo
Terminal FM Gain
)
p > 00
ARV - ESC — -
)
- 1 §sa
PR o O I = = = =
by
Motor Protection selection
)
y L= 0 ~ oo
Lo S VO S -~ bt
ty
Decelaration stall selection
)
< | I R iy Y| > 1
< [ | LI 1 | |
[EsC | b= A [EsC]
i
e e 00

DRIVE QLJICK ADV VERIFY A.TUNE

Fig 3.5 Operationsin Quick Programming Mode
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€ Advanced Programming Mode

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

Parameters can be changed from the setting displays. Use the Increment, Decrement and Digit Selection/
RESET keys to change the frequency. The user parameter will be written and the display will return to moni-
tor display when the ENTER key is pressed after changing the setting.

Refer to Chapter 5 Parameters for details on the parameters.

BExample Oper ations

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

Mode Selection display Function Selection Display Monitor Display Setting Display

=

Advanced Programming Mode

3

Pl controlbox: b5-xx == PI Control mode selection J
[ =y m 1 X Yzl - N
—65-0 I+ b5-0 i+ vu
J EX] by
Proportiona Gain =]

3

Copy functions: 03-
— "
M || [Al

oo 0@
DRNVE VERIFY

®
QUICK ADY ATLME

Fig 3.6 Operationsin Advanced Programming Mode
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W Setting Parameters

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

Table 3.3 Setting User parametersin Advanced Programming Mode

S'\:gp Digital Operator Display Description
:': :'-:' :’7 :’7
1 == Power supply turned ON.
e
DRIVE QUICK ADV VERIFY ATUNE
[ e N W]
! IR EN] .
2 = = MENU Key pressed to enter drive mode.
DRIVE QUICK ADV VERIFY ATUNE
Lol - ‘I_'I ! MENU Key pressed to enter quick program-
3 = = ming mode.
e U @ )
DRVE QUICK ADV VERIFY ATUNE
O o _
4 o NN} MENU Key pressed to enter advanced pro-
oo oo gramming mode.
DRVE QUICK Abv VERIFY ATUNE
:'::' ‘\ |- :’7 :’7
5 A ENTER pressed to access monitor display.
® O ()
DRIVE  QUICK ADV VERIFY A.TUNE
~— 1 _ o )
6 [ Lo Increment or Decrement Key pressed to dis-
® - play C1-01 (Acceleration Time 1).
DRIVE  QUICK A‘DV VERIFY ATUNE
- ,'_/ H 1'_/ ;'_/ ;'_/ ENTER Key pressed to access setting display.
= The setting of C1-01 (10.00) is displayed.
DRVE QUICK ADV VERIFY ATUNE
l'_/ H I’_l' l'_II l'_/ Digit Selection/RESET Key pressed to
e ® ¢ move the flashing digit to the right.
DRIVE  QUICK A‘E;v VERIFY A.TUNE
a B NNl
9 N gy WO N Increment Key pressed to change set value to
Py 20.00s.
DRVE QUICK ADV RIFY A.TUNE
— — ENTER Key pressed to enter the set data.
10 End Jd-o0 L “END” isdisplayed for 1 sand then the entered
valueisdisplayed for 0.5s.
II_ . ll_'l 1
11 - T The monitor display for C1-01 returns.
)
DRIVE QUICK ADV VERIFY ATUNE
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@ Verify Mode

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

Even in verify mode, the same procedures can be used to change settings as they are used in the programming
modes. Use the Increment, Decrement and Digit Selection/RESET keys to change the frequency. The user

parameter will be written and the monitor display will be returned to when the ENTER key is pressed after
changing the setting.

BExample Oper ations

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

Mode Selection Display Monitor Display Setting Display

) Frequency reference Frequency reference
Verify Mode J se?e(]ctlony ‘_J selection &
IR _ 0 ﬂ - T 'nln) =) -
o [ N o [N ] [N
= b Ea =\
g ‘
DRVE QUICK ADV VERIFY ATUNE
@) ®
Acceleration time 1
~ 1 _ o )
R =N
@] @
nput voltage setting ) nput voltage setting
| it vol elting__ Input volta Sset_tln_
’l_ ll_,l_ll ll— —> L_l_'llLll ),
L—— S - —|
‘

1| @

Motor rated current
- a_

’ l . ,\\

- ‘

oo o @

DRVE QUICK ADV VERFY ATUNE

Fig 3.7 Operationsin Verify Mode

eeo e @

DRVE QUICK ADV VERFY ATUNE
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€ Autotuning Mode

Autotuning automatically tunes and sets the required motor parameters. Always perform autotuning before
starting operation.

When the motor can not be disconnected from the load, perform stationary autotuning. Contact your dealer to
set motorparameters by calculation.

The Inverter’s autotuning function automatically determines the motor parameters, while a servo system’s
autotuning function determines the size of aload, so these autotunig functions are fundamentally different.

BExample of Operation

Set the motor output power (in kW) and rated current specified on the nameplate on the motor and then press
the RUN key. The motor is automatically run and the motor line-to-line resistance measured based on these
settings will be set.

Always set the above items. Autotuning cannot be started otherwise.

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

Autotuning Monitor Display Setting Display
l }
Autotuning Motor output power A )
i _ 0o b -~ 1 _ 7O T ~3)
1 ] Lo (e . [ N N}
DRIVE QUICK ADV VERIFY A.TUNE . . . . 7@
DRVE QUICK ADV VERIFY ATUNE
Motor rated current
DRVE QUICK ADV VERIFY ATUNE
Autotuning start* Autotuning Stop command input
| N A R | [ N |
L Un i Chn ie+Er- i)
E
SC\H,, Autotuning completed
e @ @ X
DRIVE QUICK ADV VERIFY ATUNE >
U e e @ Lf
DRVE QUICK ADV VERIFY ATUNE
Fig 3.8 Operation in Autotuning Mode
U
- . .
- If a fault occurs during autotuning, refer to Chapter 7 .
®
IMPORTANT
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Chapter 4
Trial Operation

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

Trial Operation Flowchart ...........ccocovoiiiiniineceeee 4-3
Trial Operation ProCedures...........coeveeeeieneseneseeieseenie e 4-4
Adjustment SUGJESLIONS........ccceieriererierere e 4-13
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Cautions and warnings

WARNING

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

WARNING

Do not remove the front cover, terminal covers, bottom cover, Operator or
optional items while the power is being supplied. Doing so may result in elec-
trical shock or damage to the product

WARNING

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

WARNING

Do not touch the Inverter terminals while the power is being supplied. Doing
so may result in electrical shock.

WARNING

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

WARNING

Do not come close to the machine immediately after resetting momentary
power interruption to avoid an unexpected restart (if operation is set to be con-
tinued in the processing selection function after momentary power is reset).
Doing so may result in injury.

WARNING

Provide a separate emergency stop switch because the STOP Key on the Oper-
ator isvalid only when function settings are performed. Not doing so may
result ininjury.

WARNING

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

Be sure to confirm permissible ranges of motors and machines before opera-

>B>P> P B P P PP P PP

Caution |tion because the Inverter speed can be easily changed from low to high. Not
doing so may result in damage to the product.

Caution _Pr_owde a separate holding brake when neccessary. Not doing so may result in
injury.

. Do not perform asignal check during operation. Doing so may result in injury

Caution
or damage to the product.

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

the product.




Trial Operation Flowchart .

Trial Operation Flowchart

Perform trial operation according to the following flowchart.

Installation

*1
‘ Set power supply voltage.

Turn ON power

Confirm status

Select operating Basic settings
method. (Quick programming mode)

Set E1-03.
V/f default: 200V/50Hz (400V/50Hz)

0 m or heavy load possibly
causing motor to stall or
overload?

NO

Stationary autotuning for
line-to-line resistance only

Application settings
(Advanced programming mode)

No-load operation

Loaded operation

Optimum adjustments and
parameter settings

‘Check/record parameters‘

END

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

Fig4.1 Tria Operation Flowchart
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Trial Operation Procedures

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

@ Application Confirmation

First, confirm the application before using the Inverter. The unit is designed for using with:
- Fan, blower, pump applications

@ Setting the Power Supply Voltage Jumper ( Invertersof 75 kW or Higher)

Set the power supply voltage jumper after setting E1-01 (Input Voltage Setting) for Inverters

of 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 when shipped. If the power supply voltage is not 440V, use the
following procedure to change the setting.

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

2. Confirm that the CHARGE indicator has gone out.
3. Removethetermina cover.
4. Insert the jumper at the position for the voltage supplied to the Inverter (see Fig 4.2).
5. Return the terminal cover to its original position.
B
EEEE
R Power tab
il (O) Jumper (factory-set position)
200 V class power supply ] \
400V class power supply — %
Power supply input terminals
CHARGE indicator
Fig 4.2 Large-capacity Inverter Connections
4 Power ON

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

« Check that the power supply is of the correct voltage.
200V class: 3-phase 200 to 240 VDC, 50/60 Hz
400V 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 al Inverter control circuit terminalsto OFF.

Make sure that the motor is not connected to the mechanical system (no-load status).
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@ Checking the Display Status
If the Digital Operator's display at the time the power is connected is normal, it will read asfollows:

L 00 The frequency reference monitor is dis-
played in the data display section.

o~
-~

-
|
gy
™~
gy
Uy

Display for normal operation
e e
AD\

V VERIFY ATUI

z
B

DRVE QUICK

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

! The display will differ depending on the

Display for fault operation o type of fault.
e e e A low voltage alarm is shown at left.

IFY ATUNE

=

DRVE QUICK ADV VEI




@ Basic Settings

Switch to the quick programming mode (the QUICK indicator on the Digital Operation should belit) and then
set the following parameters.
Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating procedures and to Chapter 5
Parameters and Chapter 6 Parameter Settings by Function for details on the parameters.
Table 4.1 Parameters that must be set
Class | : Must beset. O : Set asrequired.

Parame- Settin Factor
Class |ter Num- Name Description 9 ory Page
Range Setting
ber
Set the frequency reference input
method. 5.8
0: Digital Operator
[ plop | REfEreNCesEes | 4 ool circuit terminal (analog 0to3 1 64
tion - 6-46
input) 655
2: RS-422A/485 communications
3: Option Card
Set the run command input method.
0: Digital Operator 5-8
Operation 1: Control circuit terminal (sequence 6-8
! b1-02 method selection input) Oto3 ! 6-46
2: RS-422A/485 communications 6-55
3: Option Card
Select stopping method when stop com-
mand is sent.
) Stopping method | O: Deceleration to stop 5-8
o b1-03 selection 1: Coast to stop Oto3 0 6-10
2: DC braking stop
3: Coast to stop with timer
- Set the acceleration time in seconds for
I Cl-01 ?ccel erationtime the output frequency to climb from OHz | 0.0 to 6000.0 10.0s 21‘71
to the max.frequency..
L Set the deceleration time in seconds for
| C1-02 Decelerationtime the output frequency to fall from max. 0.0to 6000.0 100s 14
1 6-17
frequency to OHz.
Carrier fre- The carrier frequency hasto be set low if
(0] C6-02 Lency selection the motor cable is 50 m or longer or to OtoD, F F 5-16
quency reduce radio noise or leakage current.
d1-01to
d1-01 to | Freauency refer- . d1-04:
o d1-04and | &ceS ltod4and |Set t_he required speed r_eferen_cesf_or 010 120.00 Hz| 0.00 Hz 517
jog frequency ref- | multi-step speed operation or jogging. ) 6-6
di-17 erence di1-17:
6.00 Hz
200V
155t0255V | (200V
| £1-01 Input voltage set- | Set the Inverter's nominal input voltage | (200 V class) class) 5-19
ting involts. 310to 510V 400 V 6-104
(400 V class) | (400V
class)
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Table 4.1 Parameters that must be set (Continued)
Class |: Mustbeset. O: Set asrequired.

il Settin Facto
Class | ter Num- Name Description 9 ory Page
Range Setting
ber
Setting for
general-
10% to 200% | purpose 5-20
| E2-01 rl\gnottor rated cur- Set the motor rated current. of Inverter's | motor of | 6-33
rated current same 6-103
capacity
as Inverter
H4-02 H4-02:
FM and AM ter- | Adjust when an instrument is connected 1.00
o adHd- | o output gain | to the FM or AM terminal. 00010280 | 1405 | 525
05
0.50
Set to enable or disable the motor over-
. load protection function using the elec-
[ L1-01 g/lel(;t(c:)t:g:otectl N | tronic thermal relay. Oor1l 1 ggg
0: Disabled
1: General motor protection
sall prevention |1 e Breking Unit, b 520
o L.3-04 | selection during sure to set parameter L3-04 to 0 (dis- Oto2 ! 6-21
deceleration
abled). 4

@ Selecting the V/f pattern

« Set either one of the fixed patterns (0 to D) in E1-03 (V/f Pattern Selection) or set F in E1-03 to specify a
user-set pattern as required for the motor and load characteristics from E1-04 to E1-13 in Advanced Pro-
gramming Mode.

Simple operaton of a general-pupose motor E1-03 = F (default) or O
at 50 Hz: If E1-03 = F, the default setting in the user setting from
E1-04 to E1-13 are for 50 Hz
« Perform autotuning for the line-to-line resistance only if the motor cable is 50 m or longer for the actual
installation or when the load causes stalling.




€ Autotuning for Line-to-Line Resistance

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

To perform autotuning set parameters T1-02 and T1-04 and then press the RUN Key on the Digital Operator.
The Inverter will supply power to the motor for approximately 20 seconds and the Motor Line-to-Line Resis-
tance (E2-05) and cable resistance will be automatically measured

N r‘ Power will be supplied to the motor when autotuning is performed even though the motor will not turn. Do
?‘ not touch the motor until autotuning has been completed.
®
IMPORTANT

W Parameter Settingsfor Autotuning

The following parameters must be set before autotuning.

Table 4.2 Parameter Settings before Autotuning

Param-
eter . Setting Factory
Num- A2 Iy Range Setting
ber

0,
Motor out- | Set the output power of the motor in 10%10200% | - Same as

T1-02 pUt power Kilowatts L of Inverter Inverter
rowatts. rated output | rated output

Same as

genera -

. 10% to 200% Urpose

Set the rated current of the motor in p
T1-04 m?:;trated A 1 of Inverter motor with
mpS. rated current same

capacity as

Inverter

* 1. For a parameter-output motor, set the value at the base speed.
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mDigital Operator Displaysduring Autotuning
The following displays will appear on the Digital Operator during autotuning.

Table 4.3 Digital Operator Displays during Autotuning
Description

Digital Operator Display

Motor rated : T1-02

The autotuning start display will appear when all set-
tings through T1-04 have been completed. The

A.TUNE and DRIVE indicators will be lit.

LI N ”.“ O

DRVE QUICK ADV VERIFY ATUNE

l

Autotuning started: TUn10

Autotuning will start when the RUN Key is pressed

[ Y R |
[N N
E)/R VE QUICK ADV VERIFY ATLN’E from the aUtOtunI ng Sta-rt d|$| ay
Autotuning Stop command input
S — __ . 4
H /_, 7 ,_-' —_ ,'_- - - ,'_/ _-/ If the STO_P Keyis pr_essed or a measurement error
BT . occurs during autotuning and error message will be I
we e e e e @i display and autotuning will be stopped.
Refer to Errors during Autotuning on page 7-10.

DRVE QUICK ADV VERIFY ATUNE

|

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

~
|

u

-

o

[ J
A

DRVE QUICK ADV

VERIFY ATUNE
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@ Application Settings

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

W Setting Examples
The following are examples of settings for applications.
« To increase the speed of a50 Hz motor by 10%, set E1-04 to 55.0 Hz.

» TouseaO0to 10-V analog signal for a50 Hz motor for variable-speed operation between 0 and 45 Hz (0%
to 90% speed deduction), set H3-02 to 90.0%.

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

- To alow the machine from being operated in reverse, set b1-04 to O to enable reverse operation.

@ No-load Operation

This section describes trial operation in which the motor isin no-load state, that means the machine is not con-
nected to the motor. To avoid failures caused due to the wiring of the control circuit it's recommended to use
the LOCAL mode. Pressthe 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 Digita
Operator. Confirm that the motor works normally and that no errors are displayed at the Inverter. For applica-
tions, at which the machine only can be driven in one direction, check the motor rotation direction.

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

be provided to start Inverter operation.

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

mConnecting the L oad
- After confirming that the motor has stopped completely, connect the mechanical system.
- Besureto tighten all the screws when securing the motor shaft to the mechanical system.

EQOperation using the Digital Operator
» Usethe Digital Operator to start operation in LOCAL mode in the same way as in no-load operation.
« |If fault occurs during operation, make sure the STOP Key on the Digital Operator iseasily accessible.
« At first, set the frequency reference to alow speed of one tenth the normal operating speed.

B Checking Operating Status

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

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

- Refer to Adjustment Suggestions on page 4-13 if hunting, vibration or other problems originating in the
control system occur. El

mCheck and Recording Parameters

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

Any parameters that have been changed by autotuning will aso be displayed in 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 hasto be replaced.
The following functions can also be used to manage parameters.

» Recording parameters

« Setting access levels for parameters

« Setting apassword

W Recording parameters (02-03)

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

W Parameter AccessLevels (A1-01)

A1-01 can be set to O (monitoring-only) to prevent parameters from being changed. If A1-01 is set to 2
(advanced programming) all parameters can be read or written.
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mPassword (A1-04 and A1-05)

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



Adjustment Suggestions

Adjustment Suggestions

If hunting, vibration or other problems originating in the control system occur during trial operation,
adjust the parameters listed in the following table. Thistable lists only the most commonly used parame-

ters.

Table 4.4 Adjusted parameters

Name (Parameter Facto el
Performance ory mended Adjustment Method
Number) Setting .
Setting
Reduce the setting if
Controlling hunting torque isinsufficient for
Hunting-prevention and vibration in mid- heavy loads.
gain (N1-02) dle-range speeds (10to 100 050102.00 Increase the setting if hunt-
40 Hz) ing or vibration occurs for
light loads.
* Increase the setting if
* Reducing motor motor magnetic noiseis
Carrier frequency magnetic noise Depends Oto high.
selection * Controlling hunting | on capac- default * Reduce the setting if hunt-
(C6-02) and vibration at low | ity ing or vibration occurs at
speeds low to middle-range
speeds.
* Increasing torque * Reduce the setting if
Tqrque compen_aatlon and speed response Depends 200 t 1000 torque or speed responseis
primary delay time . > | on capac- slow. 4
arameter (C4-02) » Controlling hunting it ms * Increase the setting if hunt-
P and vibration y ) > e seting [
ing or vibration occurs.
. * Increase the setting if
* Improving torque at o -
torque isinsufficient at
. low speeds (10 Hz
Torque compensation or lower) 1.00 0.50 t0 1.50 low speeds.
gain (C4-01) : . ' ' ' * Reduce the setting if hunt-
« Controlling hunting . -
P ing or vibration occurs for
and vibration .
light loads.
Mulgr?(lze \c/)l(J)Itf Utef © * Improving torque at | Depends * Increase the setting if
quency voltag proving torq ep Default to torque isinsufficient at
(E1-08) low speeds on capac-
- i ) Default + 3 low speeds.
Minimum output fre- |« Controlling shock at | ity and * —
to5V * Reducethe setting if shock
guency voltage startup voltage -
(E1-10) at startup islarge.

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

The following parameter will also affect the control system indirectly.

Table 4.5 Parameters Affecting Control and Applications Indirectly

Name (Parameter Number) Application

Accel eration/decel eration times
(C1-01to C1-11)

S-curve characteristics (C2-01 and C2-02)

Adjust torque during acceleration and decel eration.

Used to prevent shock when completing acceleration.

Jump frequencies (d3-01 to d3-04) Used to avoid resonance points during acceleration or deceleration.

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, however, disable stall prevention during deceleration by
setting L3-04 to 0.

Stall prevention (L3-01 to L3-06)







Chapter 5
Parameters

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

This section describes the contents of the parameters tables.

@ Description of Parameter Tables

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

example.

The standard operator displays only the Parameter number.
Names of parameters can only be viewed from the Optional LCD operator.

Param- NETHE Setti Chaﬂge RS-422A-
ter . Description il Fact_ory QU AEEEES 485 Regis- | Page
ijber LCD Display Range Setting Opera- Level &0
tion
Reference Set the frequency reference
selection input method.
0: Digital Operator
b1-01 1: Control ci rcuit terminal 0t03 1 No ) 180H
(analog input)
2: RS-422A/485 communi-
Reference cations
Source 3: Option Card

» Parameter Number:

* Name:

* Description:

* Setting Range:
* Factory Setting:

« Change during Operation:

» AccessLevdl:

* RS-422A/485 Register:

* Page:

The number of the parameter.

The name of the parameter.

Details on the function or settings of the parameter.
The setting range for the parameter.

The factory setting.

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

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

Indicates the access level in which the user parameter can be moni-
tored or set.

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

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

The register number used for R-S422A/485 communications.
Reference page for more detailed information about the parameter.



Digital Operation Display Functions and Levels .
Digital Operation Display Functionsand 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 if autotuning data
(from motor nameplate) is
input for measure the line-to-
line resistance.

No. Function Display Page
U1 Status Monitor Parameters Monitor 5-38
u2 Fault Trace Fault Trace 5-41
u3 Fault History Fault History 5-43
Al Initialize Mode Initialization 5-7
A2 User set parameters User Parameters -
bl Operation Mode Selections Sequence 5-8
b2 DC Injection Braking DC Braking 5-9
b3 Speed Search Speed Search 5-10
b5 Pl Control P! Control 5-12
b8 Energy Saving Energy Saving 5-13
Cc1 Acceleration/Deceleration Accel/Decel 5-14
c2 S-curve Acceleration/Deceleration S-curve Accel/Decel 5-15
C4 Torque Compensation Torque Comp 5-15
C6 Carrier Frequency Carrier Freq 5-16
d1 Preset Reference Preset Reference 5-17
d2 Reference Limits Reference Limits 5-17
d3 Jump Frequencies Jump Frequencies 5-18
dé Field Weakening Field Weakening 5-18
E1 VI/f Pattern V/f Pattern 5-19
E2 Motor Setup Motor Setup 5-20
F6 Communications Option Card Com OPT Setup 5-20
H1 Multi-function Digital Inputs Digital Inputs 5-21
H2 Multi-function Digital Outputs Digital Outputs 5-22
H3 Analog Inputs Analog Inputs 5-23
H4 Multi-function Analog Outputs Analog Outputs 5-25
H5 RS-422A/485 Communications Serial Com Setup 5-26
L1 Motor Overload Motor Overload 5-27
L2 Power Loss Ridethrough PwrLoss Ridethru 5-28
L3 Stall Prevention Stall Prevention 5-29
L4 Reference Detection Ref Detection 5-30
L5 Fault Restart Fault Restart 5-30
L6 Torque Detection Torque Detection 5-31
L8 Hardware Protection Hdwe Protection 5-31
nl Hunting Prevention Function Hunting Prev 5-33
n3 High-slip Braking High Slip 5-33
ol Monitor Select Monitor Select 5-34
02 Multi-function Selections Key Selections 5-36
03 Copy Function COPY Function 5-37
T Motor Autotuning Auto-Tuning 5-37




€ Parameters Setablein Quick Programming Mode

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

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

Param- NEME : Chewge RS-422A/
P Setting | Factory during Access
eter . Description 5 485 Reg-
Number | LCD Display Range Setting Ot[i)grr]a— Level -
Reference .
selection Set the frequency reference input
method.
0: Digital Operator
b1-01 1: Control circuit terminal (analog 0to3 1 No Q 180H
input)
2: RS-422A/485 communications
Reference .
Source 3: Option Card
Operation
method selec- .
tion Set the run command input method
0: Digital Operator
b1-02 1 iCn(F)’Egol circuit terminal (sequence 0103 1 No 0 181H
2: RS-422A/485 communications
Run Source | 3: Option Card
Select stopping method when stop
command isinput.
Stopping 0: Ramp to stop
method selec- | 1- Coast to stop
tion ’
2: DC braking stop (Stops faster than
b1-03 coast to stop, without regenerative Oto3 0 No Q 182H
operation.)
3: Coast to stop with timer (Run com-
Stopping mands are disregarded during
Method deceleration time.)
Acceleration . . .
time 1 Set the acceleration time in seconds
C1-01 for the output frequency to climb from Yes Q 200H
Accel Time 1 | OHz to the max. frequency 0.0to
6000.0 | 10.0s
Deceleration | Set the deceleration timein seconds
C1-02 for the output frequency to fall from Yes Q 201H
Decel Time 1 | Max. frequency to OHz.
Carrier fre-
quency selec-
tion Select carrier wave fixed pattern.
C6-02 Select F to enable detailed settings 1toF 6 No Q 224H
) using parameters C6-03 to C6-07.
Carrier-
FregSel




Digital Operation Display Functions and Levels

Name Change

Pzrtzrrn- ' Beseriian Setting | Factory | during | Access 3885'4553\_/
N LCD Display Range Setting Oggrr]a- Level efiar
Frequency | oet the frequency referencein the unit
reference 1 specified in 01-03 (frequency units for 0.00
d1-01 reference setting and monitor, default: Hz Yes Q 280H
Reference 1 HZ)
Frequency
reference 2| Frequency reference when multi-step 0,00
d1-02 speed command 1 is ON for a multi- Hz Yes Q 281H
function input (unit: Set in 01-03).
Reference 2
Frequency Oto
reference 3 | Frequency reference when multi-step 5000 | 0.00
d1-03 speed command 2 is ON for amulti- ' Hz Yes Q 282H
Reference 3 function input (unit: Set in 01-03).
Frequency | Frequency reference when multi-step
reference 4 | speed command 1 and 2 are ON for a 0.00
d1-04 multi-function input (unit: Set in ol- Hz Yes Q 283H
Reference 4 03).
Jog fre- i
quency refer- | Frequency reference when multi-func-
ence tion inputs ,,Jog Frequency Com- 6.00
di-17 o mand”, ,, FJOG command” or ,,RJIOG Hz ves Q 292H
Refergnce command” iSON (unit: Set in 01-03).
Input vpltage E
setting Set the Inverter input voltage in units | 155to 200V A
E1-01 of 1 volt. This set value will be the 255 o No Q 300H
| basis for the protection functions. *2
nput Voltage
VIF pattern
selection 0to D: Select from 14 preset patterns.
F: Custom user-set patterns OtoD,
E1-03 (Applicablefor setting E1-04 F F No Q 302H
V/F Selection to E1-10).
Max. output
frequency
00to | 50.0
E1-04 | (FMAX) No Q 303H
Max 120.0 Hz
Frequency
Max.
It
K;)Mi%(e) Output voltage (V) 0.0to | 200.0
E1-05 VMAX 2550 | V No Q 304H
Max (E1-05) *2 *2
Voltage \(/Effg)
Base
frequency Frequency
E1-06 (FA) VMIN (Hz) 0.0to 50.0 No Q 305H
(E1-10) 120.0 H
Base FMIN FA  FMAX - 74
Frequency (E1-09) (E1-06) (E1-04)
Min. output
"y 00
.0 to
E1-09 - 120.0 12Hz No Q 308H
n.
Frequency
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Param- NEME : ClengE RS-422A/
e ] Description Setting Fact_ory during Access 485 Reg-
NUTED LCD Display Range Setting Ot[i)grr]a— Level -
Motor rated | Set the motor rated current in Amps.
current This set value becomes the base value | 0.37 to
E2-01 for motor protection, torquelimitand | 7.40 1'%2 A No Q 30EH
Motor Rated | torque control. It is an input data for *5
FLA autotuning.
Gain (termi- | Set the voltage level gain for multi-
nal FM) 1 function analog output 1.
Set the number of multiples of 10V to 0.0to
H4-02 be output as the 100% output for the 1600 0 100% Yes Q 41EH
Terminal FM | monitor items. Voltage output from ’
Gain the terminal's, however, have a10 V
max. meter calibration function.
Gain (termi-
nal AW Set the voltage level gain for multi- 0.0to
H4-05 . function analog output 2. 10000 | X% | Y& Q 421H
Terminal AM
Gain
Set to enable or disable the motor
overload protection function using the
Inverter electronic thermal relay.
0: Disabled
1: General-purpose motor protection
Motor protec- | |y snme gpplications when the Inver-
tion selection ter power supply isturned off, the
L1-01 thermal valueis reset, so even if this Oorl 1 No Q 480H
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 protec-
MOL Fault | tion device.
Stall preven- | (3 Djsghled (Deceleration Time as
tion selection . . .
during decel- set. If deceleration timeistoo
eration short, amain circuit overvoltage
may result.)
1: Enabled (Deceleration is stopped
when the main circuit voltage
exceeds the stall prevention level.
Deceleration restarts when voltage
fallsbelow the stall level again.)
L3-04 2 Intelligent deceleration mode Oto2 ) 1 No | Q | 492H
Stallf Decel | (Deceleration rate is automatically
adjusted so that in Inverter can
decelerate in the shortest possible
time. Set deceleration timeis disre-
garded.)
When a braking option ( Braking
Resistor Unit, Braking Unit) is used,
alwayssetto0to 2.

. The factory setting depends on the Inverter capacity.
. These arevaluesfor a200 V class Inverter. Values for a400 V class Inverter are double.
. After autotuning, E1-13 will contain the same value as E1-05.
. The factory setting depends on the Inverter capacity. (The value for a200 V Class Inverter for 0.4 kW is given.)
. The setting range is from 10% to 200% of the Inverter rated output current. (The value for a200 V Class Inverter for 0.4 kW isgiven.)
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Parameter Tables

The parameters displayed in Advanced programming mode are listed in the following table.

@ A: Setup Settings

B [nitialize Mode: A1

Name Change
Setting | Factory during Access
Range Setting | Opera- Level

tion

Param-

eter . Description
Number | LCD Display

RS-422A/
485 Page
Register

onguage | Used to select the language
Digital Opera- | displayed on the Digital

tor display | Operator Display.(LCD)
0: English
1: Japanese
2: German
A1-00 3: French 0to6 0 Yes A 100H -
Select Lan- | 4 Italian

guage 5: Spanish
6: Portugese
This parameter is not initial-
ized by theinitialize opera-
tion.

Used to set the parameter
Parameter | access level (set/read.) 5
accesslevel | o Monitoring only (Moni- ———
toring drive mode and
setting A1-01 and Al-
04.)

1: Used to select parameters
(Only parameters set in
A2-01to A2-32 can be
selected)

2: Advanced
(Parameters can be read
and set in both, quick
programming mode (Q)
and advanced pro-
gramming (A) mode.)

Al1-01 Oto2 2 Yes A 101H | 6-31
6-116

Acces Level

Used to initialize the param-
eters using the specified
method.
0: Noinitiaizing
1110: Initilizes using the
parameters 0to
nit 2220: 1 nitiali_z&s using a 3330
Parameters two-wire sequence.
(Initializes to the
factory setting.)
3330: Initializesusing a
three-wire sequence.

Initialize

A1-03 0 No A 103H |6-116




——————————

Name Change
IPEEID- - Setting | Factory | during | Access RS
eter . Description P 485 Page
NI LCD Display Range Setting OFera— Level Register
on
Password input when a pass-
Password | word has been set in A1-05.
This function write-protects
some parameters of the ini-
tialize mode.
If the password is changed, Oto
AL-04 A1-01to A1-03 parameters | 9999 | © No A | 104416116
Enter Pass” | can no longer be changed.
(Programming mode param-
eters can be changed after
setting the correct pass-
word.)
Password .
Used to set afour digit num- 0to
A1-05 ber as password. The param- 0 No A 105H | 6-116
. . 9999
Select Pass- | €ter isnot usually displayed.
word

@ Application Parameters: b

The following settings are made with the application parameters (B parameters): Operation Method Selection,
DC injection braking, speed searching, timer functions, dwell functions and energy saving functions.

WOperation Mode Selections: bl

Param- INETS Setti Cha_nge RS-422A/
L etting Factory during Access
eter LCD Description Range Setting Opera- Level 485 Page
Number Display e Register
Reference | Set the frequency reference
selection input method.
0: Digital Operator 4-6
b1-01 1: Control 'CI rcuit terminal 0to3 1 No 0 180H 6-4
R (analog input) 6-46
eference- .
Source 2: RS-422A/485 communi- 6-55
cations
3: Option Card
Operation | Set the run command input
method selec-
tion method.
0: Digital Operator 4-6
1: Control circuit terminal 6-8
b1-02 (sequence input) Oto3 1 No Q 181H 646
Run Source | 2:RS-422A/485 communi- 6-55
cations
3: Option Card




Parameter Tables

Name

Change

PR - Setting | Factory | during | Access RS2
N e I_-CD DESETen Range Setting | Opera- Level 485 IPEER
umber Display o Register
Used to set the stopping
Stopping | method used when a stop
method selec- ..
tion command isinput.
0: Ramp to stop
1: Coast to stop
2: DCinjection braking stop 46
b1-03 (Stopsfaster thancoastto | 0to 3 0 No Q 182H 6-10
stop, no regenerétive ope-
Stopping ration.)
Method | 3- Coast to stop with timer
(Run commands are dis-
regarded during decelera-
tion.)
Prohibition of
Org\efzign 0: Reverse ehabled
b1-04 ; gz‘i’gﬁepﬂ;bﬁza Ott2| 0 | No | A | 18H |636
Reverse Oper (reverse enabled)
Operation | Used to set the operation
Sg\',‘;féﬁ?]gaftfr mode by switching to the
remote mode | Remote mode using the
Loca/Remote Key.
0: Run signalsthat are input
during mode switching
b1-07 are disregarded. (Input Oorl 0 No A 186H -
LOC/IREM Rgn signals after swit-
RUN Sel ching the mode.)
1: Run signals become
effective immediately
after switching to the
Remote mode.
Run com- | Used to set an operation
tion in interlock in programming
pfognf gg;”s‘ing modes.
0: Cannot operate.
b1-08 % Con Opergte Disbied | 091| © No A | 187TH | -
RUN CMD at when Digital Operator is
PRG set to select run command
(when b1-02 = 0)).
BDC Injection Braking: b2
Param- NETIE . IR RS-422A/
\ L?rft;er D;%g y Description SRZTQS ';ae(t;':;g SEEEE_ ALCeC\?eSIS 485!2rEglst Page
Zlee:ﬁef?géd Used to set the frequency at
injection brak- | which DC injection braking
'f':gquzgg;!)) startsin units of Hz when
decelerationto stop is 00to
b2-01 selected. 1'0 0 05Hz | No A 189H | 6-10
DClnj Start When b2-01 isless than E1- ’
Freq 09, E1-09 becomes the DC
injection braking starting
frequency.
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Name

Change

Param- Setti E Al A RS-422A/
ter LCD Description BHiG act_o Iy uring (SR 485Regist | Page
N € - Range Setting Opera- Level
umber Display tion er
DC injection L
braking cur- | Setsthe DC injection brak- 0to 6-10
b2-02 rent ing current as a percentage 100 50% No A 18AH 613
DCInj current | Of the Inverter rated current.
EC;nJeCFion Used to set the time to per-
raat'r;?atr'{n ® |formDC injection braking at
Start. 0.00
b2-03 Usedtostop coasting motor | "™ | 005 | No | A | 18BH | 613
. and restart it. When the set
DClnj ) S 10.00
Time@start | Valueis 0, DC injection
braking at start is not per-
formed.
EC;nJeCFion Used to set the time to per-
raat'r;?ot,')me form DC injection braking at
stop. ' 0.00
b2-04 Used to prevent coasting to | 050s| No | A | 18CH | 610
bCinj after the stop command is 10.00
Time@Stop | iNPUt. When the set value is ’
0.00, DCinjection braking at
stop is not performed.
W Speed Search: b3
Param- Name Change RS-
G Description Setting | Factory during Access 422A/ Page
Number | LCD Display Range Setting Ogsrr]a— level 482:::39—
Speed .
search Enab! eg/disablesthe speed search
selection | function for the RUN command
de(tiucrtgggtor and sets the speed search method.
speed calcu- | 0:Disabled, speed calculation
lation) 1: Enabled, speed calculation
2: Disabled, current detection
3: Enabled, current detection
Speed Calculation:
When the search is started, the
motor speed is calculated and
acceleration/decel eration is per-
b3-01 formed from the calculated 0to3 2 No A 191H | 6-38
speed to the specified frequency
SPDS?;;*‘ at | (motor direction is also sear-
ched).
Current Detection:
The speed search is started from
the frequency when power was
momentarily lost and the maxi-
mum frequency and the speed is
detected at the search current
level.
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E—_— Name Change RS-
iy BEssiiem Setting | Factory | during Access 422A/ Bene
- LCD Display P Range Setting O{)igrr]a- level 4822;39- 9
Speed :
search oper- Sets the speed search opera_tlon
ating current | current as a percentage, taking
d(ectléfcfs:;) the Inverter rated current as
100%. Oto
b3-02 Not usually necessary to set. 200 120% No A 192H | 6-38
SPDsrch | When restarting is not possible
Current | \with the factory settings, reduce
thevalue.
Speed
g Selafch Sets the output frequency decel -
e (aur. | eration time during speed search. olto
b3-03 | rent detec- | Set thetimefor deceleration from 1'0 0 20s No A 193H | 6-38
tion) | themaximum output frequency to '
SPDScrh | the minimum output frequency.
Dec Time
Speed .
search wait S_etsthe contactqr operating delay
time (cur- | time when there is a contactor on
tig‘;]“é :‘:;zgd the output side of the Inverter.
b3-05 | _calculation) | WWhen aspeed search is per- 00to | 955 | No | A | 195H | 638
formed after recovering from a 20.0
Search | Momentary power loss, the
Delay search operation is delayed by the
time set here.
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EP| Control: b5

Param- INETIE g RS-422A/
" D ot Setting | Factory | during Access 485 P
N el erD CSCIpHen Range Setting Opera- Level o 20
umber Display e Register
PI control
mode selec-
tion ‘Di
b5-01 (1)j grlz)tl)l:jd Otol 0 No A 1A5H | 6-96
Pl Mode
Proportional Y . .
gain (P) :t;l):’ e:::errl]ttr% (|aoroport|onal gan 0.00
bS-02 plGain | P-control is not performed when 25t (())O 100 | Yes A 1AGH | 6-96
the setting is 0.00. ’
ntegral () | sets|-control integral time. 0010
b5-03 _ I-control is not performed when 360 0 10s Yes A 1A7H | 6-96
PlITime | the setting is 0.0. )
'"telﬁ’]:‘;' O | sets the I-control limit as a per- 0.0to
b5-04 centage of the maximum output : 100.0%| Yes A 1A8H | 6-96
PIILImIt | frequency. 100.0
PHImIt | Setsthelimit after PI-control asa 0.0t
b5-06 Pl Limit percentage of the maximum out- 1'00 0 100.0%| VYes A 1AAH | 6-96
put frequency. '
ag]ngﬁZtm Sets the offset after PI-control as | -100.0
b5-07 a percentage of the maximum to 0.0% Yes A 1ABH | 6-96
PlOfiset | gutput frequency. 100.0
Z;gw;rg Sets the time parameter for low 0.00t0
b5-08 | parameter | passfilter for Pl-control outputs. 1'0 00 0.00s | Yes A 1ACH | 6-96
PI Delay Time | Usually not necessary to set. ’
SelectionofP1 | 0: No detection of loss of PI
eedback
command loss feedback.
detection 1: Detection of loss of Pl feed-
back.
Operation continues during
b5-12 detection, with the fault con- Oto2 0 No A 1BOH 6-96
Fb los Det Sel tact not operating.
0s DetSell 5. Detection of loss of Pl feed-
back.
Coasts to stop during detec-
tion and fault contact operates.
Pl feedback
commandloss | Sets the Pl feedback loss detec- 0to
b5-13 | detection level | tion |evel , with the maximum 0% No A 1BIH | 6-96
100
Fb los Det Lvl | output frequency at 100%.
PI feedback
commandloss
b5-14 | detection time S_etsthe PI feedback loss detec- 0.0to 10s No A 1824 | 696
Fblos Det | tion level. 255
Time
EI sleep fupc— )
b5-15 tion cl)g\;eerlatlon Set the Pl sleep function start 0.0to 0.0 Hz No A 1B3H | 6-96
level as afrequency. 120.0
Pl Sleep Level
Pl sleep oper-
b5-16 | ation delay Set the delay time until the PI 0.0to 00s No A 1B4H | 6-96
time sleep function starts. 255 :
Pl Sleep Time




Parameter Tables

Name Change
PaertZT_ Descrintion Setting | Factory | during | Access RS;:;252A/ pane
N I_-CD p Range Setting | Opera- Level . 9
umber Display - Register
Accel/decel
time for PI ref- .
Set the accel/decel time for Pl 0.0to
b5-17 erence ) 00s No A 1B5H | 6-96
Pl AcoiDec | Feference in seconds. 255
Time
EEnergy Saving: b8
Name Change
PaertZT_ Descrintion Setting | Factory | during | Access RS;:;252A/ pane
N I_-CD p Range Setting | Opera- Level . 9
umber Display - Register
Eie ™| Select whether to enable or dis-
bg-01 | Selection aple_energy-saw ng control. Oor1 0 No A 1CCH _
Energy Save 0: Disable
Sel 1: Enable
Ifg”ﬁ;%i‘:m Adijust the motor rated capacity | 0.0to
b8-04 Enorav Save valueby 5% at atime until output | 655.00 *2 No A 1CFH -
C%/E,: power reaches a minimum value. *1
Power detec-
tion filter ime | Set the time parameter for output 0to
b8-05 | Parameter | nower detection. 2000 | 20ms | No A 1DOH -
kW Filter Time
Sﬁ?ﬂﬂ‘;’;?’ Set the limit value of the voltage
limiter control range during search oper-
ation. O0to
b8-06 . 0% No A 1D1H -
Searchv | Setto Oto disable the search 100 °
Limit operation. 100% is the motor
base voltage.

* 1. The same capacity as the Inverter will be set by initializing the parameters.
* 2. Thefactory settings depend on the Inverter capacity.
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@ Tuning Parameters: C

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

B Acceleration/Deceleration: C1

Name Change

Pzrtzr:w— T Setting | Factory | during | Access RSZ;ZSZAI Page
Number | LCD Display Range Setting Oggrr]a— Level Register

Acctﬁ:]e;al“o” Sets the accel eration time to 46
C1-01 accelerate from O to the Yes Q 200H 6-17

Accel Time 1 | maximum output frequency.

Deceleralion | setsthe deceleration time to 46
C1-02 decelerate from the maximum Yes Q 201H 6-17

Decel Time 1 output frequency to 0.

Acceleration . .
time 2 The acceleration time when the 0010

C1-03 ' multi-function input “accel/decel 6000.0 100s | Yes A 202H 6-17
Accel Time 2 | time 1” js set to ON. '

Deceleration

The deceleration time when the

time 2
C1-04 _ multi-function input “accel/decel Yes A 203H 6-17
Decel Time 2 | time 1” is set to ON.
Eg"::ﬁ%gy The deceleration time when the
C1-09 Fast Stop multi-function input “ Emergency No A 208H 6-16

Time (fast) stop” is set to ON.

Accelidecel | Setsthe frequency for automatic

iﬁ;“ ﬁesgff;?{‘gy gccel eration/deceleration switch-
ing.
Below set frequency: Accel/decel
time2 0.0to
¢l : 00Hz | No A 20AH | -
Acc/Dec SW Abovesetfrequency. Accel/decel | 120.0
Freq timel

The multi-function input “accel/
decel time 1" or “accel/decel time
2" has priority.
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B S-curve Acceleration/Deceleration: C2

Name Change
Param- . ; RS-422A/
s Setting | Factory | during | Access
Neter— ITCD DS Range | Setting | Opera- Level 485 Page
umber Display e Register
S-curvg
C:fiﬁﬁfgf When the S-curve characteristic time
accelera- | 1S Set, the accel/decel times will 0.00
tion start | increase by only half of the S-curve :
C2-01 A to [ 020s| No A 20BH -
characteristic times at start and end. 250
Scr;g(r:tc @ Run command OFF .
—I ON -
Output frequency
C2-02
S-curve
characteris- C2-01
tic time at : Time
accelera- 0.00
tion end )
C2-02 o to [ 020s| No A 20CH -
The S-curve characteristic time at 250
SCrvAcc @ | start and end of deceleration is fixed '
End |0 0.2 sec and can not be changed.
B Torque Compensation: C4
Name Change
PaertZT_ Descrintion Setting | Factory | during | Access RS;:;252A/ pane
N I_-CD p Range Setting | Opera- Level . 9
umber Display - Register
Sets torque compensation gain as
aratio.
Torque com- . .
pensation | Usualy setting is not necessary.
gain Adjust in the following circum- ]
stances: fr—
¢ When the cableislong;
increase the set value.
* When the motor capacity is
smaller than the Inverter capac- | 0.00to 4-13
c4-01 ity (Max. applicable motor 250 | L0 | Yes A 2150 | 697
capacity), decrease the set
Torq Comp values.
Gain » When the motor is oscillating,
decrease the set values.
Adjust the Torque compensation
Gain so that at minimum speed
rotation, the Inverter rated output
current will not be exceeded.
Torque com- .
pensation pri- ‘I_'he t_orque_ compen_satl on delay
mary delay | timeisset in msunits.
time lzarfame' Usually setting is not necessary.
° Adjust in the following circum-
stances: Oto 4-13
ca-02 « When the motor is oscillating, | 10000 200ms | No A 216H | 5 >
Torg Comp increase the set values.
Time « Whentheresponsivenessof the
motor is low, decrease the set
values.
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mCarrier Frequency: C6

Param- |___Name . CliEnE RS-422A/
P Setting | Factory | during Access
eter- LCD Description R A 485 Page
. ange | Setting | Opera- Level "
Number Display - Register
Czﬁgg;e Select carrier wave fixed pattern. 46
C6-02 |_selection Select F to enable detailed settings 1toF *6 No Q 224H | 413
Carrier Freq | UsSing parameters C6-03 to C6-05. 1 6-2
Selection
Carrier fre-
quency
upper limit
04to| 15.0
C6-03 150 | kHz No A 225H -
*2*3 *1
Carrier Freq . L
Max Set the carrier frequency upper limit
and lower limit in kHz units.
The carrier frequency gain is set as
follows:
Carrier fre-
quency
lower limit
Carrier frequency
- 0.4to | 15.0
C6-04 / 15.0 kHz No A 226H -
04 *2*3 *1
Output frequency x (C6-05) x K
Output
Carrier Freq E1-04 frequency
Min (Max. output frequency)
K is a coefficient that depends on the set-
ting of C6-03.
C6-03210.0kHz: K =3
Carrier fre- | 10.0 kHz > C6-03=5.0kHz: K =2
quency pro- | 5 g kHz > C6-03: K = 1
portional
gain
Oto
C6-05 99 0 No A 227H -
*3
Carrier Freq
Gain

* 1. Thefactory setting depends on the capacity of the Inverter.
* 2. The setting range depends on the capacity of the Inverter.
* 3. Thisparameter can be monitored or set only when F is set for C6-02.
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@ Reference Parameters: d

BPreset Reference: d1

Name Change
Param- . ; RS-422A/
Neter— LCD Description E?;'Sg Fsi%tﬁl ré/ gl’;zrr‘g_ Alf::\?;s 485 Page
umber Display e Register
Frequency
reference 1 Satsthe o . 0.00 47
i sthe frequency referencein ) -
d1-01 the units used in 01-03. Hz Yes Q 280H 6-4
Reference 1
Frequency
reference 2 | The frequency reference when 0.00 47
d1-02 multi-step speed command 1 is Hz Yes Q 281H 6.4
Reference 2 | ON for amulti-function input.
Frequency
reference 3 | The frequency reference when 0to 0.00 47
d1-03 multi-step speed command 2 is ) Yes Q 282H
ON for amulti-function input 5000 | Hz 66
Reference 3 put.
Frequency
i multi-step speed commands 1 an . -
d1-04 2 are ON for multi-function Hz ves Q 283 6-6
Reference 4 inputsl E
I
Jog fre-
quency refer- | The frequency reference when
ence the jog frequency reference selec- 6.00 4-6
di-17 o tion, FJOG command or RIOG Hz Yes Q 2920 1 649
Refergnce command is ON.
Note The unit is set in 01-03 (frequency units of reference setting and monitor, default: 0.01 Hz).
EReference Limits: d2
Name Change
Param- . . RS-422A/
s Setting | Factory | during Access
eter- LCD Description . 485 Page
NUTED ity Range Setting Otp?gr:a— Level Register
Frequency
reference | Set the output frequency upper 0010
d2-01 | upperlimit | |imit as a percentage of the max. 1'10 0 100.0%| No A 289H | 6-26
Ref Upper | gutput frequency. '
Limit
Frequency
reference | Setsthe output frequency lower 0010
d2-02 | lowerlimit | |imit as a percentage of the maxi- 1'10 0 0.0% No A 28AH | 6-26
Re“uh‘]’i‘t”er mum output frequency. '
Master speed
reference | Set the master speed reference 0010
d2-03 | lowerlimit | |ower limit as a percentage of the 1'10 0 0.0% No A 293H | 6-26
Re‘iir;?t""er max. output frequency. '
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mJump Frequencies: d3

Name Change
FERE o Setting | Factory | during Access REHZAL
terNum- LCD Description Range Setting Opera- lavel 485 Page
ber Display tion Register
Jump fre-
quency 1
d3-01 0.0Hz No A 294H | 6-24
Jump Freq 1 | Set the center values of the jump
frequenciesin Hz.
Thisfunction is disabled by set-
Jump fre- | ting the jump frequency to 0 Hz.
quency 2 | Always ensure that the following
. applies: 0.0to !
d3-02 4301 > d3-02 > d3-03 120.0 0.0Hz No A 295H | 6-24
Jump Freq 2 | Operation in the jump frequency
range is prohibited but during
acceleration and deceleration, the
Jump fre- speed changes smoothly without
quency 3 |Jumping.
d3-03 0.0Hz No A 296H | 6-24
Jump Freq 3
Jump fre- f _
o [ S R |
ds-04 Jump The jump frequency rangewill be | 20.0 10Hz| No A 297H | 6-24
Bandwidth | the jump frequency + d3-04.
mField Weakening: d6
Name Change
IPEEID- . Setting | Factory | during | Access RS2
e LCD DS Range Setting | Opera- Level 485 IPEE
Number Display o Register
Set the Inverter output voltage
Field weaken- | when the field weakening com-
inglevel | mand isinput.
It is enabled when the field weak- 0to
d6-01 ening command is set for amulti- 100 80% No A 2A0H | 6-28
_ function input.
Flelc-vieak | set the level as a percentage tak-
ing the voltage set in the V/f pat-
tern as 100%.
Field fre- | Set the lower limit in Hz of the
quency frequency range where field con-
trol isvalid.
46-02 Thgfleld weakening c_ommand is| 0.0to 0.0 Hz No A oAIH | 6-28
Field-Weak va_\lld on_Iy at frequencies above 120.0
Freq this setting and only when the
speed isin agreement with the
current speed reference.
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@ Motor Costant Parameters: E

mV/f Pattern: E1

Name Change

Param- . ’ RS-422A/
) - Setting | Factory | during | Access
NS:ﬁLer LCD Diplay DESEEeT Range | Setting Opera- Level Ret?gter IPEEE
tion
Input volt- | getg the [nverter input voltage 155t0
tti . Lo ’ -
E1-01 Tgsustev;:lg Thissetting isused asareference | 255 20*01V No Q 300H 6?184
age value in protection functions. *1
VIF pattern | g 1o D: Select from the 14 preset
selection atterns.
b 0toD,
E1-03 VIE F: Custom user-set patterns F F No Q 302H |6-104
Selection (Applicable for settings
E1-04 to E1-10.)
Max. output
frequency 0.0to | 50.0
E1-04 Ve 1200 | Hz No Q 303H |[6-104
Frequency
Max. volt-
age Output voltage (V) 0.0to | 200.0
E1-05 | Max. voIt o 2550 | V No Q 304H | 6-104
age ¢ & mie) *1 *1
\ (E1=13)]
Base fre- "
quency e 0.0to | 50.0
E1-06 | Base fre- s 1200 | H No Q 305H |[6-104
quenCy " FMIN ] FA i ’ Z
(E1-08) (E1-07) Fréz-lj.énn%;/-c(llliz)
Mid. output &
E1.07 |_reduency 0010 1 H 5z | N A | 306H |6-104
: Mid Fre- | TO set V/f characteristicsin a 1200 | “> 72 o g [
quency A_ | straight line, set the same values
hfllrgdﬁelj;’c):;t for E1-07 and E1-09. In this case,
voltage | the setting for E1-08 will bedisre- | 0.0to | 150V
E1-08 Vidvor | garded. o55*1|  *1 No A 307H |6-104
ageA | Always ensure that the four fre-
R guencies are set in the following
freduency manner: 0.0to
E1-09 NinFre- | E1-04 (FMAX) = E1-06 (FA) > 120.0 12Hz| No Q 308H |[6-104
quency | E1-07 (FB) = E1-09 (FMIN)
Min. output 00t
frequency .00 _
E1-10 | voltage 255.0 9'9\/ No A 309H 413
Voltage
Mid. output
frequency 2 0.0to | 0.0Hz
E1-11 Mid Fro- 120.0 I No A 30AH |6-104
quency B
Mid. output . ]
erq3§n€§ Set only to fine-adjust V/f for the | 0.0to 00V
E1-12 | voltage 2 | qutput range. Normally, thissetting | 255.0 o No A 30BH |[6-104
Mid Vg'tage isnot required. *1
Base volt-
0.0to
age o.0vVv
E1-13 Ease VoI 25*51_0 3 No A 30CH |6-104
age

* 1. Thesearevaluesfor a200V Class Inverter. Values for a400 V Class Inverter are double.
* 2. E1-11 and E1-12 are disregarded when set to 0.0.
* 3. E1-13is set to the same value as E1-05 by autotuning.
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EMotor Setup: E2

Param- INETIE . SHaos RS-422A/
A Setting | Factory during Access
eter- LCD Description Range Setting Opera- lavel 485 Page
Number Display e Register
Motor rated | Sets the motor rated current.
current These set values will become the
reference vaues for motor pro- 0.37to 190 A 6-33
E2-01 tection, torque limits and torque 7.40 ‘* No Q 30EH 6-103
Motor Rated | control. *0 1 g
FLA . . .
This parameter is an input data
for autotuning.
Motor line-to- the motor phase-to-ph
line resistance Set_s © O orp 6&} O-phase 0.000 | 9.842
resistancein Q units.
E2-05 . . . to Q No A 312H | 6-103
Term This parameter is automatically 65.000 1
Resistance | got during autotuning. :
* 1. Thefactory setting depends upon the Inverter capacity. The value for a200 V class Inverter of 0.4 kW is given.
* 2. The setting range is 10% to 200% of the Inverter's rated output current. The value for a200 V class Inverter of 0.4 kW is given.
@ Option Parameters: F
mCommunications Option Cards. F6
Name Change
Param- L Setting | Factory during Access RS2
eter- LCD Description Range Setting Opera- Lavel 485 Page
Number Display i Register
DeviceNet | Set the stopping method for com-
fault opera- .
tion selection | MuUnNications _errors .
0: Deceleration to stop using
deceleration time in C1-02
F6-01 1 Coast to stop/fault det_ectl on 0to3 1 No A 3A2H i
2: Deceleratesto stop using C1-
Comm Bus Flt . .
Sel 09 deceleration time/fault
detection
3: Continuous operating/alarm
detection
Communica-
tions external | Q: Fault detection during power
fault input ON
- detection -
F6-02 method selec- | 1: Fault detected during running Oorl 0 No A 3A3H
tion onIy
EFO Detection
Communica- i . .
tions external | O- Deceleration to _astop using
fault input C1-02 deceleration time/fault
operation detection
selection 1: Coast to stop/fault detection
F6-03 2: Decelerates to a stop using Oto3 1 No A 3A4H -
EFO Fault Cl—OQ deceleration time/fault
Action detection
3: Continuous operating/alarm
detection
Display
unit selection X .
for Sets the unit of current monitor
F6-05 Cu”et"t moni- | 0: Ampere Oorl 0 No A 3A6H -
o 11:100%/8192
Current Unit
Sel
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€ Terminal Function Parameters: H

The following settings are made with the terminal function parameters (H parameters): Settings for externa
terminal functions.

EM ulti-function Digital Inputs: H1

Name Change
P:tr:?' T Desaiien Setting | Factory | during | Access RS;;;ZSZA/ g
NS Display Range | Setting Ogsrr]a- Level Register

Terminal S3
function selec-
H1-01 tion Multi-function digital input 1 0to 6A 24 No A 400H -

Terminal S3

Sel

Terminal S4
function selec-
H1-02 tion Multi-function digital input 2 0to 6A 14 No A 401H -

Terminal S4

Sel

Terminal S5
function selec-
H1-03 tion Multi-function digital input 3 Oto6A | 3(0)" No A 402H -

Terminal S5

Sel

Terminal S6
function selec-
H1-04 tion Multi-function digital input 4 Oto6A | 4(3)" No A 403H -

Terminal S6

Sel

Terminal S7
functiqn selec- 5
H1-05 tion Multi-function digital input 5 Oto6A | 6(4)" No A 404H -
Terminal S7 M

Sel

* Thevaluesin parentheses indicate initia values when initidized in 3-wire sequence.

Multi-function Digital Input Functions

Set-
ting Function Page
Value

0 3-wire sequence (Forward/Reverse Run command) 6-9
1 L ocal/Remote selection (ON: Operator, OFF: parameter setting) 6-46
2 Option/Inverter selection (ON: Option Card) 6-49
3 Multi-step speed reference 1 6-6
4 Multi-step speed reference 2 6-6
6 Jog frequency command (higher priority than multi-step speed reference) 6-6
7 Accel/decel time 1 6-17
8 External baseblock NO (NO contact: Baseblock at ON) 6-46
9 External baseblock NC (NC contact: Baseblock at OFF) 6-46
F Not used (Set when aterminal is not used) -
10 | Up command (Always set with the down command) 6-47
11 | Down command (Always set with the up command) 6-47
12 | FJOG command (ON: Forward run at jog frequency d1-17) 6-49
14 | Fault reset (Reset when turned ON) 7-2
19 [Pl control disable (ON: Pl control disabled) 6-97
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Set-
ting Function Page
Value
Parameters write enable (ON: All parameters can be written-in. OFF: All parameters other than
1B . . 6-116
freguency monitor are write protected.)
1E | Anaog frequency reference sample/hold 6-48
20to | Externa fault (Desired settings possible) 6-50
2F | Input mode: NO contact/NC contact, Detection mode: Normal/during operation
34 | Pl soft starter 6-97
61 | External search command 1 (ON: Speed search from maximum output frequency) 6-39
62 | Externa search command 2 (ON: Speed search from set frequency) 6-39
63 | Field weakening command (ON: Field weakening control set for d6-01 and d6-02) 6-28
64 | Externa speed search command 3 6-39
67 | Communications test mode 6-55
68 | High-slip braking (HSB) 6-14
69 |Jog Fregquency 2 6-50
6A | Driveenable 6-51
W Multi-function Digital Outputs. H2
Name Change
VLT L Setting | Factory during Access RS2
i LCD DESETFTn Range Setting Opera- Level 48.5 PR
Number Display - Register
Terminal M1-
M2 function
H2-01 | selection | Multi-function contact output 1 | O to 38 0 No A 40BH -
Term M1-M2
Sel
Terminal M3-
M4 function
H2-02 | selection | Multi-function contact output 2 | O to 38 1 No A 40CH -
Term M3-M4
Sel
Multi-function Digital Output Functions
S\Z:Itilneg Function Page
0 During run (ON: run command is ON or voltage is being output) 6-53
1 Zero-speed 6-26
2 Frequency agree 1 (L4-02 used.) 6-53
3 Desired frequency agree 1 6-53
4 Frequency (F-OUT) detection 1 6-53
5 Frequency (F-OUT) detection 2 6-53
6 Inverter operation ready 6-53
7 During DC bus undervoltage (UV) detection 6-53
8 During baseblock 6-53
9 Frequency reference selection 6-53
A Run command selection status 6-53
B Overtorque/undertorque detection 1 NO (NO contact: Overtorque/undertorque detection at ON) | 6-31
C Loss of frequency reference (Effective when 1 is set for L4-05) 6-43
E Fault 6-53
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Setting

Velie Function Page
F Not used. 6-53
10 | Minor fault 6-53
11 | Fault reset command active 6-53
17 | Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at OFF) 6-30
1A | Reversedirection 6-53
1E | Restart enabled (ON: Restart enabled) 6-43
1F | Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection level) 6-33
38 | Driveenabled -
mAnalog Inputs: H3
Name Change
P:tr:?' T Desaiien Setting | Factory | during | Access RS;;;ZSZA/ g
NIuiaferess Display Range | Setting Ogsrr]a— Level Register
Gigl(}f{;‘“' Setsthe frequency when 10V is | o o\~
H3-02 Terminal AL !nput, as a percentage of the max- 1000 100.0%| VYes A 411H 6-22
Gain imum output frequency.
Bias gelr)mi”a' Setsthe frequency when OV is | -100.0
H3-03 Torminal AL input, as a percentage of the max- to 0.0% Yes A 412H 6-22
Bias imum frequency. 100.0
Multi-function C1imi i
analog input 0: I__|m|t negmvefreguenoy set
terminal A2 tingsfor gain and bias settings
signal I_evel to 0. 5
H3-08 |__Selection | 2 41020 mA (9-bit input). Oor2 2 No A 417H | 6-22
Torm A2 siq. | SWiteh current and voltage input I
¢ nal '9" | using the switch S1 on the control
panel.
Multi-function
log input
Tgfm"iﬁ;{'fé Select multi-function analog
H3-09 | function selec- | input function for terminal A2. Oto 1F 0 No A 418H | 6-22
tion Refer to the next table.
Terminal A2
Sel
Gigl(}g;“i' Setstheinput gain (level) when
terminal 14is10V (20 mA). 0.0to
H3-10 Torminal az | St according to the 100% value | 1000 100.0%)  Yes A 41 ) 622
Gain for the function set for H3-09.
Bias (terminal i i
e e ™" | 000
H3-11 . o7 to 0.0% Yes A 41AH | 6-22
Terminal A2 Set according to the 100% value 100.0
Bias for the function set for H3-09. '
Terminal A1/ . i i
A2 switching 0: Usetgrmlnal A1l anaog input
as main speed frequency refe-
rence.
H3-13 T AL/AZ 1: Useterminal A2 analoginput | Oor1 0 No A 41CH -
Select as main speed frequency refe-
rence.

Effective when H3-09 is set to 2.
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H3-09 Settings

ﬁr?; Function Contents (100%) Page
Value
0 Frequency bias (Add to termina A1) Maximum output frequency 6-23
2 :nua)l(:)l;ry frequency reference (2nd step Maximum output frequency 6-22
PI feedback Maximum output frequency 6-97
Frequency reference 2 Maximum output frequency 6-23
Motor temperature input 10V = 100% 6-36
1F | Anaog input not used. - -




Parameter Tables

EM ulti-function Analog Outputs. H4

Name Change

Param- . . RS-422A/
Monitor selec- | Sets the number of the monitor
tion (;‘i;’)“'”a' item to be output (U1-000) from
H4-01 terminal FM. 1t038 2 No A 41DH | 6-52
Terminal FM | 10 to 14, 28, 34, 39, 40 cannot be
Sel Set.
Gain (termi- Sets the multi-function al_'lal og
nal FM) output 1 voltage level gain.
Sets whether the monitor item
output will be output in multiples | 0to 4-7
H4-02 — of 10V, 1000 100% | Yes Q 41EH 6.52
Gain The maximum output from the
terminal is10 V. A meter calibra-
tion function is available.
Bias (terminal | Sets the multi-function analog
FM) output 1 voltage level bias.
Sets output characteristic up/
H4-03 down parallel movement asaper- | -110to 0.0% Yes A 21FH a7
Terminal EM | CENtage of 10 V. 110
Bias The maximum output from the
terminal is10 V. A meter calibra-
tion function is available.
Monitor selec- | Sets the number of the monitor
tion (/ii/l")“'”a' item to be output (U1-000) from 47
H4-04 terminal AM. 1t038| 3 No A 420H | o
Terminal AM | 10 to 14, 28, 34, 39, 40 cannot be
Sel et 5
Gain (termi- Set the voltage level gain for A
nal AM) multi-function analog output 2.
Set the number of multiples of 10
V to be output asthe 100% output | Oto 4-7
H4-05 Terminal AM for the monitor items. The_max_i- 1000 S0.0% | Yes Q 421 6-52
Gain mum output from the terminal is
10 V. A meter calibration func-
tionisavailable.
Bias (terminal | Sets the multi-function analog
AM) output 2 voltage level bias.
Sets output characteristic up/
down parallel movement as a per- -110.0
H4-06 to 0.0% Yes A 422H | 6-53
Terminal AM centage of 10V. 110.0
Bias The maximum output from the '
terminal is10 V. A meter calibra-
tion function is available.
Analog output | Setsthe signal output level for
1 signal level | multi-function output 1 (terminal
H4-07 FM) Oor2 0 No A 423H -
AO Level 0:0to +10 V output
Selectl 2: 4—-20 mA*
Analog output | Sets the signal output level for
2signal level | oy 1t -function output 2 (terminal
selection
H4-08 AM) Oor2 0 No A 424H -
AO Level 0:0to +10 V output
Select2 24— 20 mA*

* An analog output of 4-20 mA can not be used with the standard terminal board. Therefore an optional terminal board (with shunt connector CN15) is
needed.
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BRS-422A/485 Communications: H5

Name Change
Partame— . Setting | Factory | during | Access RS2
i LCD DESEiEE Range Setting Opera- Level 485 Rage
Number Display e Register
Station
H5-01 | 2998 |oet the |nvertersnodeaddress. | 92| 1F | No | A | 425H | 655
Serial Comm *
Adr
Communica- | Set the baud rate for RS-422A/
tion speed L
selection  |485 communications.
0:1200 bps
H5-02 1: 2400 bps Oto4 3 No A 426H 6-55
Serial Baud | 2: 4800 bps
Rate 3: 9600 bps
4:19200 bps
Communica- | Set the parity for RS-422A/485
tion parity .
selection | communications.
H5-03 0: No parity Oto2 0 No A 427H 6-55
Serial Com sel| 11 Even parity
2: 0dd parity
Stopping | Set the stopping method for com-
method after ..
communica- | Mmunications errors. _
tion error 0: Deceleration to stop using
deceleration timein C1-02
H5-04 1: Coast to Stop Oto3 3 No A 428H 6-55
Serial Fault Sel| 2: Emergency stop using decele-
ration time in C1-09
3: Continue operation
Cft’,mm“"ica' Set whether or not a communica-
d'g{“ei{;j’g tionstimeout isto be detected asa
H5-05| selection |communications error. Oor 1* 1 No A 429H 6-55
) 0: Do not detect.
Serial FIt Dtct 1: Detect
Send wait time | Set the time from the Inverter
H5-06 [ 1,2nsmit wait. | '€ceiving data to when the 5t065| 5ms No A 42AH | 6-55
TIM Inverter starts to send.
RTS control | Select to enable or disable RTS
ON/OFF
control.
H5-07 RTS Control 0: Disabled (RTSisawaysON) | Oor1l 1 No A 42BH | 6-55
Sel 1: Enabled (RTS turns ON only
when sending)

* Set H5-01 to O to disable Inverter responses to RS-422A/485 communications.
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@ Protection Function Parameters; L

Thefollowing settings are made with the protection function parameters (L parameters): Motor selection func-
tion, power loss ridethrough function, stall prevention function, frequency detection, torque limits and hard-
ware protection.

BMotor Overload: L1

Parame- |___Name 4 it RS-422A/
Sets whether the motor overload
function is enabled or disabled at
Motor protec- | glectric thermal overload relay.
tion selection 0: Disabled
1: General-purpose motor protec- 27
L1-01 tion Oorl 1 No Q 480H 6.33
In some applications when the
Inverter power supply isturned
MOL Fault Sel | off, the thermal valueisreset, so
even if this parameter isset to 1,
protection may not be effective.
Motor protec- | Sets the electric thermal detection
tion time time.
parameter Usually changing this setting is
not necessary.
L1-02 The factory set'ting is120% over- | 0.1to 1ominl  No A 481H 6.33 5
MOL Time load for one minute. _ 50
Const When the motor's overload resis- -
tanceis known, also set the over-
|oad resistance protection time for
when the motor is hot started.
Alarm opera- | Set H3-09 to E and select the
tion selection . .
during motor | OPeration when the input motor
overheating |temperature (thermistor) input
exceeds the alarm detection level
(117 V).
L1-03 0: Decelerate to stop 0to3 3 No A 482H 6-35
Mtr OH Alarm | 1 Coast to stop
Sel 2: Emergency stop using the
deceleration timein C1-09.
3: Continue operation (OH3 on
the Operator flashes).
Motor over- | Set H3-09 to E and select the
heating opera- | gnaration when the motor temper-
tion selection R X
ature (thermistor) input exceeds
the operation detection level (2.34
L1-04 V). Oto2 1 No A 483H | 6-35
Mtr OH Fault | O: Decelerate to stop
Sel 1: Coast to stop
2: Emergency stop using the
deceleration timein C1-09.
Motor temper-
at“[:rigfnuet fil- | Set H3-09 to E and set the primary
L1-05 | parameter delay time parameter for motor 0.00to 020s NoO A 4844 | 635
temperature (thermistor) inputsin | 10.00 ’
Mtr Temp Filter | SECOnds.
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mPower LossRidethrough: L2

Inverter input side to lower the
main circuit undervoltage detec-
tion level.

Param- INETIE . g RS-422A/
s ] Description Setting Fact_ory during Access 485 Page
Number | LCD Display Range Setting Oggr:a— Level Register
Momentary | 0: Disabled (main circuit under-
power loss .
detection voltage (UV) detection)
1: Enabled (Restarted when the
power returns within the time
for L2-02. When L2-02is
L2-01 exceeded, maindireuitunder- | 4,5 | o | No | A | 485H | 637
Pwil Selec- voltage detection.)
tion 2: Enabled while CPU is opera-
ting. (Restarts when power
returns during control operati-
ons. Does not detect main cir-
cuit undervoltage.)
“SSVT;”.?JSV Ridethrough time, when Momen- 0to 0ls
L2-02 | ridethru _time tary Power Loss Selection (L2- 255 ;1 No A 486H 6-37
PWtfr']-rE'tde' 01) isset to 1, in units of seconds. )
Min. base. Setsth_e Inverter's minimum bgse
block ime | Dlock time, when the Inverter is
restarted after power loss ride-
through.
Sets the time to approximately
L2-03 0.7 times the motor secondary O;Léo O.*lls No A 487H ggg
Pwrl Base- | Circuit time parameter. '
block t When an overcurrent or overvolt-
age occurs when starting a speed
search or DC injection braking,
increase the set values.
Voltage recov- | Sets the time required to return
erytime | the |nverter output voltage to nor-
mal voltage a the completion of a
L2-04 speed search. 000103 | No | A | aseH | O3
PwiL VIF | oets the time required to recover '
Ramp t .
from O V to the maximum volt-
age.
Undervoltage | SEts the main circuit undervolt-
detection level | age (UV) detection level (main
circuit DC voltage).
Usually changing thissettingis | 150to
L2-05 not necessary. 210 1%02\/ No A 489H | 6-37
PUVDet |Insert an AC reactor in the *2
Level

* 1. Thefactory setting depends upon the Inverter capacity. The value for a200 V Class Inverter of 0.4 kW isgiven.
* 2. These arevaluesfor a200 V class Inverter. Value for a400 V class Inverter is double.




B Stall Prevention: L3

Parameter Tables

Parame-

Name

ter
Number

LCD
Display

Description

Setting
Range

Factory
Setting

Change

during

Opera-
tion

Access
Level

RS-422A/
485
Register

Page

Stall preven-
tion selection
during accel

L3-01

StallP Accel
Sel

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

1: Enabled (Acceleration stop-
ped when L3-02 level -15% is
reached . Acceleration starts
again when the current is
returned.)

2: Intelligent acceleration mode
(Accelleratesto the L3-02
level . Set acceleration timeis
disregarded.)

Oto2

No

48FH

6-19

Stall preven-

ing accel

L3-02

StallP Accel

tion level dur- 2

Set as apercentage of Inverter

Lyl not necessary. The factory setting

Effectivewhen L3-Olissettolor
rated current.
Usually changing this setting is

reduces the set values when the
motor stalls.

0to 200

120%

No

490H

6-19

Stall preven-
tion selection
during decel

L3-04

StallP Decel
Sel

0: Disabled (Deceleration as set.
If deceleration time istoo
short, a DC-Bus overvoltage
may result.)

1: Enabled (Deceleration is stop-
ped when the DC-Bus voltage
exceeds the overvoltage level.
Deceleration restarts when
voltage level has been
restored.)

2: Intelligent decel eration mode
(Deceleration rate is automati-
cally adjusted so that in Inver-
ter can decelerate in the
shortest possible time. Set
deceleration timeis disregar-
ded.)

When a braking option (Braking

Resistor Unit and Braking Unit) is

used, always set to 0.

Oto2

No

492H

4-7
6-21

Stall preven-
tion selection
during running

L3-05

StallP Run Sel

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

1: Deceleration time 1 (the dece-
leration time for the stall pre-
vention function is C1-02.)

2: Deceleration time 2 (the dece-
leration time for the stall pre-
vention function is C1-04.)

Oto2

No

493H

6-30

L3-06

Stall preven-
tion level dur-
ing running

Effectivewhen L3-05is1 or 2.
Set as a percentage of the Inverter
rated current.

StallP Run
Level

Usually changing this setting is
not necessary.
Thefactory setting reduces the set

30to
200

120%

No

values when the motor stalls.

494H

6-30
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BReference Detection: L4

Param- INETIE g RS-422A/
o Setting | Factory | during Access
eter- LCD Description Range Settin Opera- lavel 485 Page
Number Displa: g 9 P Register
kY tion
Speed agree- . " .
ment detec. | Efective When' Desired fre-
tion level | quency (ref/setting) agree 1", 0.0to
L4-01 "Freguency detection 1" or "Fre- 1'20 0 0.0Hz No A 499H -
Spfe/\*/glfee quency detection 2" is set for a '
multi-function output.
Speed - ; B
e =y | Effective when Frequency
tion width | (Speed) agree 1", "Desired fre- 0010
L4-02 quency (speed) agree 1" or "Fre- 2'0 0 20Hz No A 49AH -
Sp\?vfi?r:ee quency (F-OUT) detection 1" is '
set for a multi-function output.
?vﬁzLa]E'rZ" 0: Stop (Operation follows the
quency refer- frequency reference.)
r?:scselr:z 1: Operation continues at the fre-
L4-05 duency, stinpaameertd | oora | 0 | No | A | 49DH | 643
Ref Loss Sel | Freduency reference loss means
that the frequency reference
value drops over 90% in 400 ms.
Frequency
reference
Vufgﬁi a:;[:r Sets the frequency reference 0010
L4-06 | MY value when the frequency refer- | 80% | No A 4C2H | 6-43
ence loss 100.0
enceismissing ’
Fref at Floss
BFault Restart: L5
Name Change
P:tr:rr?— Descrition Setting | Factory | during | Access RS;‘48252A/ page
Number | LCD Display p Range Setting Oggr:a— Level Register 9
Number of
auto restart | S€tS the number of auto restart
attempts attempts.
L5-01 Automatically restarts after a Oto 10 0 No A 49EH | 6-44
é“eusr?aﬁfs fault and conducts a speed search
from the run frequency.
Auto restart
operation Sets thha a faul_t contact out-
selection | put is activated during fault
restart.
L5-02 0: No output (Fault contactisnot | Oor 1 0 No A 49FH | 6-44
Restart Sel activated.)
1: Output (Fault contact is acti-
vated.)




Parameter Tables

W Torque Detection: L6

Name Change
IPEENTIE: Setting | Factory | during | Access RSZQZSZA/

ter LCD Description p g
Number Btz Range Setting Ot;?gr:a Level Register

Page

0: Overtorque/undertorque detec-

Torque detec- tion disabled.

tion selection 11 1. 5y ertorque detection only
with speed agreement; opera-
tion continues after overtorque
(warning).

2: Overtorque detected conti-
nuously during operation; ope-
ration continues after
overtorque (warning).

3: Overtorgue detection only
with speed agreement; output
stopped upon detection (pro-
tected operation).

4. Overtorque detected conti-
nuously during operation; out-
put stopped upon detection
(protected operation).

5: Undertorque detection only
with speed agreement; opera-
tion continues after overtorque
(warning).

6: Undertorque detected conti-
nuously during operation; ope-
ration continues after
overtorque (warning). 5

7: Undertorque detection only
with speed agreement; output N
stopped upon detection (pro-
tected operation).

8: Undertorque detected conti-
nuously during operation; out-
put stopped upon detection
(protected operation).

L6-01 Oto8 0 No A 4A1H | 6-31

Torq Det 1 Sel

Torque detec-

tion level 1 i
Le-0p [ontevelt |Inverterrated currentissetas | oa001 15006 | No | A | 4A2H | 631

0
Torq Det 1 Lvl 100%.

Torque detec-
o tmo 1
tion time Sets the overtorque/undertorque 0.0to A3H | 631

Torg Det1 | detection time. 100 | 01s | No A
ime

L6-03

BmHardware Protection: L8

PR reme Setting | Factory %Z?;gge Access | RS:422A/
eter- LCD Description y g 485 Page
NIuiafaress ey Range Setting Otp?gr:a Level Register
O;’g::ﬁ?é\f’éf' Setsthe detection temperature for
the Inverter overheat detection
pre-aarmin °C. 50 to o
L8-02 95 °C* No A 4AEH | 6-45
OH Pre-alarm | The pre-alarm detects when the 130
v cooling fin temperature reaches
the set value.
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Name

Change

Patrar?— D iofi Setting | Factory | during Access RSZEZSZAI P
Ne er l_'CD escription Range Setting Opera- Level . age
umber Display tion Register
Operation | Sets the operation for when the
Selecr:iontafter Inverter overheat pre-alarm
overnheat pre-
alarm OCCurs. .
0: Decelerate to stop in decelera-
tion time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time C1- | 0to 3 3 No A 4AFH | 6-45
09.
OHPrealam | 3: Continue operation (Monitor
display only.)
A fault will be given in setting 0
to 2 and aminor fault will be
given in setting 3.
Ground pro-
tection selec- LG
L8-09 tion | O-Disabled oorl| 1 No A | 4B5H | -
Ground Fault 1:Enabled
Sel
Cooling fan
control delay . .
L8-11 time Set t_hetlme in secont_is to delay Oto 60s No A ABTH i
Fan Delay | turning OFF the cooling fan. 300
Time
Ambient tem- ) 4510 .
L8-12 perature | Set the ambient temperature. 45 °C* No A 4B8H -
Ambient Temp 60
OL2 charac- e
teristics selec- | 0: OL2 characteristics at low
tion at low speeds disabled.
L8-15 OLZpseﬁdas@ - 1: OL2 characteristics at low Oorl L No A 4BBH i
e _
Spd speeds enabled.
Soft CLA
selection * Di in=
L8-18 gj E'?g’g (ain=0) Oorl | 1 No A | 4BFH | -
Soft CLA Sel | + =N

* Thefactory setting depends upon the Inverter capacity. The value for a200 V Class Inverter of 0.4 kW is given.




Parameter Tables

@ n: Special Adjustments

The following settings are made with the special adjustments parameters ( n-parameters): Hunting prevention

and High-dlip braking.

mHunting Prevention Function: nl

Param- NETIE G RS-422A/
sy Ich Description Setting Factpry during Access 485 Page
NIuiaferess Display Range | Setting Ogsrr]a— Level Register
Hunting-pre- | O: Hunting-prevention function
vention func- disabled
tion selection | 1. Hynting-prevention function
enabled
The hunting-prevention function
n1-01 suppresses hunting when the oor1 | 1 No | A | 580H | 629
motor is operating with alight
Hunt Prev load.
Select | |f high response has the priority
over vibration suppression, dis-
able the hunting-prevention func-
tion.
Set the hunting-prevention gain
Hunting-pre- | Multiplication factor.
vention gain | Normally, there is no need to
change this setting.
Make the adjustments as follows:
« If vibration occurs with light 0.00to 4-13
n1-02 load, increase the setting. 250 | 100 No A %8IH | 609
muntprev o 1 the motor stalls, reduce the
Gain setting.
If the setting is too large, the volt-
age will be too suppressed and
the motor may stall.
mHigh-dip Braking: n3
Name Change
Patram— Descrinti Setting | Factory | during | Access RSZ;252A/ 5
Ne er I_-CD escription Range Setting | Opera- Level . age
umber Display tion Register
High-slip brak- :
ing decelera- Setsthe f_requengy wn_dth fqr
tionfrequency | deceleration during high-slip
n3-01 width braking in percent, taking the 1t020 | 5% No A 588H | 6-14
HSB Decel | Maximum Frequency (E1-04) as
Width 100%.
High-slip brak- Lo
ing current S_etsthe'curr(_ant Ilmlt for decel era-
limit tion during high-slip braking in
n3-02 percent, taking the motor ra_ted 100 to 150% No A 580H 6-14
HSB Current | CUrrent as 100%. The resulting 200
Ref limit must be 150% of the Inverter
rated current or less.
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Name

Change

PRI - Setting | Factory | during | Access RS2
Neter— I.‘CD IDESEHPE Range Setting Opera- Level 435 PEwE
umber Display ifem Register
High-slip brak- i
ing stop dwell | Setsthe dwell time for the output
time frequency for FMIN (1.5 Hz) dur- 0010
n3-03 ing V/f control. ) 10s No A 58AH | 6-14
ffectiveonly during deceleration | 100
use bwel- | E eqlve only during dec eration
Tim@stp | for high-dip braking.
High-slip brak-
ing OL time | Set the OL time when the output
frequency does not change for 30to
n3-04 some reason during decel eration 1200 40s No A 56BH | 6-14
HsB ol Time | for high-dip braking.
@ Digital Operator Parameters: o
EMonitor Select: ol
Name Change
Partame- Descrioti Setting | Factory | during | Access RSZE;Z;AI P
N i erD CSCIpHen Range Setting Opera- Level o 20
umber Display e Register
Monitor selec- | Set the number of the 3rd. monitor
tion H H H i
01-01 item to be displayed in the Drive 41033 6 Yes A 500H i
User Monitor Mode. (U1-0000)
Sel (Only LCD operator.)
'V'Ot'_“tor ?te'ec' Sets the monitor item to be dis-
p'g\::r 3; played when the power is turned
on.
01-02 1: Frequency reference 1lto4 1 Yes A 501H |6-110
Power ON | 2: Qutput frequency
Monitor | 3. Output current
4. The monitor item set for 01-01




Parameter Tables

Name Change
Parame- . ; RS-422A/
ter LCD Description Eettlng FSact:_o y gunng ALC cesls 485 Page
Number Display ange eting gsr:a- eve Register
Sets the units that will be set and
displayed for the frequency refer-
u::t iqoufer’;%’r_ ence and frequency monitor.
ence setting | 0:  0.01 Hz units
and monitor | 1:  0.01% units (Maximum out-
put frequency is 100%)
2to 39:
r/min units (Sets the motor
poles.)
40 to 39999:
User desired display
01-03 Set the desired values for setting Oto 0 No A 502H | 6-110
and display for the max. output | 39999
frequency.
. oo
Display Scal- —_—
ing T Set digit number
excluding the decimal
point.
Set the number of
digits below the
decimal point to
. display.
Example: When the max. output
frequency value is 200.0, set
12000
Lcp-Bright- |1 light
ness 2
01-05 3: normal Oto5 3 Yes A 509H
LCD Contrast 4
5: dark
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BMulti-function Selections: 02

Param- | ___Name Change RS-4224/
o Setting | Factory | during Access
eter- LCD Description Range Settin Opera- lavel 485 Page
Number Displa: g 9 P Register
kY tion
LOCAL/ o
REMOTE key Setsthe Digital Operator Local/
enable/dis- | Remote Key
able 0: Disabled
02-01 1: Enabled (Switches between Oorl 1 No A 505H | 6-110
Localg‘;mme the Digital Operator and the
parameter settings.)
STOP key i
during control Sets the Stop Key in the run
circuitterminal | Mmode.
operation | 0: Disabled (When the run com-
mand isissued from and exter-
02-02 nal terminal, the Stop Key is Oorl 1 No A 506H | 6-110
Oper STOP dlsabled )
K .
& 1: Enabled (Effective even
during run.)
| Clearsor stores User Initial val-
Parameter ini-
tial value UEs.
0: Stores/not set
02-03 L:Beginsstoring (Recordsthe |, | No | A | 507H |6-110
set parameters as user initial
values.)
User Defaults | 2: All clear (Clearsal recorded
user initia values)
KVA selection | b not set unless using a control
02-04 board from an Inverter with adif- | 0 to FF o No A 508H -
Inverter Model K
ferent capacity.
Frequency | YWhen the frequency referenceis
reference set- | set on the Digital Operator fre-
ting method | quency reference monitor, sets
whether the Enter Key is neces-
. say. 2
02-05 0: Enter Key needed Oorl 0 No A 509H | 6-110
Operator 1: Enter Key not needed
M.O.P. When set to 1, the Inverter
accepts the frequency reference
without Enter Key operation.
Zgleercatﬂ?nn Sets the operation when the Digi-
when digital | tal Operator is disconnected.
operatoris | (: Disabled (Operation continues
disconnected | ayen if the Digital Operator is
02-06 disconnected.) Oorl 0 No A 50AH -
Over Detec. 1: Enabled (OPR is detected at
P tion Digital Operator disconnec-
tion. Inverter output is cut off
and fault contact is operated.)
O&L‘r';m‘t'?’rﬁe Sets the cumul ative operation
g setting time in hour units. Oto .
02:07 Elapsed Time Operationtimeis calculated from | 65535 Ohr No A S0BH | 6-110
Set the set values.




Parameter Tables

Name Change
Param- . " RS-422A/
eter- LCD Description Eettlng FSact_ory gunng Afcesls 485 Page
Number Displa: ange iy (e eve Register
play tion
Cumulative | o: Cymulative time when the
operationtime . R
selection Inverter power ison. (All time
while the Inverter power ison
02-08 is accumulated.) Oorl 0 No A 50CH -
Elapsed Time | 1: Cumulative Inverter run time.
Run . .
(Only Inverter output timeis
accumul ated.)
Initialize Mode . PP
02-09 g; E\“/“I’Epea” Sﬂ?";‘.ca“o“ 2005 | 5 No A | sooH | -
Init Mode Sel - FV-E specinicaiion
Fan operation | ogt thejnitial value of the fan
{ime setting operation time. Oto
0210 | o on Time | The operation time accumulates | 65535 Ohr No A S0EH | 6-110
Set from the set value.
Fault trace ini- 0: Disable
tiaize 1: Initialize (= zero clear) after
02-12 Initidlize (= 2 o ) Oorl| 0 No | A | 51IH | -
LT Trace Init | SEting” 1* 02-12 will be returned
to" 0"
* This setting depends on the inverter capacity.
W Copy Function: 03
Parameters for the copy function are shown in the following table.
Name Change
Param- . . RS-422A/
s Setting | Factory | during | Access
eter- LCD Description N 485 Page
Number ey Range | Setting Otp?g;a— Level Register
Copy function i .
selecton_| ! EAD (ierter to Operton)
: nverter to Operator
03-01 Copy Function | 2: COPY (Operator to Inverter) Oto3 0 No A S15H | 6-112
Sel 3: Verify (compare)
Read permis- ead hibited
sion selection | 0: R prohibit
03-02 db/?"ow_ 1: Read permitted Oorl 0 No A 516H | 6-112
aple

€ T: Motor Autotuning

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

PR reme Setting | Factory %Z?;gge Access | RS:422A/
eter LCD Description . g 485 Page
Number Display Range | Setting Ot?gr:a Level Register
Motor output
power Set the output power of themotor | 0.00to | 0.40
T1-02 i anp P 65000 | | No A | 702H | 48
Mtr Rated In Kilowatts. :
Power
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Param- NEME ) el RS-422A/
L Setting | Factory during Access
eter LCD Description A 485 Page
- Range Setting Opera- Level .
Number Display tion Register
Motor rated
current Set the rated current of the motor | 0.32to
T1-04 . ) 190A No A 704H 4-8
in Amps. 6.40
Rated Current

¥ U: Monitor Parameters

The following settings are made with the monitor parameters (U parameters): Setting parameters for monitor-

ing in drive mode.

W Status Monitor Parameters: Ul

P:tr:rm— Name BEsE Output Signal Level During Multi- | Min. | Access RSZ;252AI
N ) 'rCD P Function Analog Output Unit Level .
umber Display Register
Frequency
U1-01 reference | Monitors/sets the frequency 10 V: Max. frequency 0.00 A 20H
Fre%uefncy value.* (Oto+ 10V possible) Hz
e
QOutput fre- .
U1-02 quency Monitors the output frequency.* 10 Vi Max. frequt_ency 0.00 A 41H
Output Freq (0to+ 10V possible) Hz
Output current 10 V: Inverter rated output
; current 0.0
U1-03 Monitors the output current. A 42H
Output Cur- (O to +10V, absolute value A
rent output)
Output volt-
U1-06 age Monitorsthe output voltage refer- | 10 V: 200 VAC (400 VAC) | 0.0 A 45H
Output Volt- | ence value in the Inverter. (0 to +10V output) \%
age
DC bus volt-
age Monitors the main DC voltagein | 10V: 400 VDC (800 VDC)
U1-07 -5 Bus vor- the Inverter. ov A 46H
age
Output power 10V: Inverter maximum
U1-08 Monitors the output power (inter- capacity (max. appli- | 0.0
Output kWatts | nal detected value) cable motor capacity) | kW
(Oto+10V possible)
Input terminal .
status Shows input ON/OFF status.
ity 1: FWD d
Ui-10 T lSl)isOcl?lmman
t 1: REV command
(S2)is ON
1: Multi input 1
(S3) is ON
U1-10 L: Multi input 2 (Cannot be output.) - A 49H
Input Term Sts (S4)is ON
1: Multi input 3
(S5) is ON
1: Multi input 4
(S6) is ON
1: Multi input 5
(S7)is ON




Parameter Tables

Pgtrgrr]w- I\Il_aCmDe e Output Signal Level During Multi- | Min. | Access RSZ;%.)ZAI
e iy Function Analog Output Unit Level Register
Shows output ON/OFF status.
U-11= o dunaddil Multifunctio
. - Multi-Tu on
Output termi- contact output 1
nal status (M1-M2) is ON
1: Multi-function
contact output 2
(M3-M4) is ON
u1l-11 (Cannot be output.) - A 4AH
Not used
(Always 0)
Output Term 783\‘“/‘52‘10).
Sts 1: Error output
(MA/AB-MC) is
ON
Inverter operating status.
Operation sta- |~ Ul-12=/1iiriit o o
tus
k 1: Zero speed
1: Reverse
1: Reset signal
uU1-12 input (Cannot be output.) - A 4BH
1: Speed agree
1: Inverter ready
Int Ctl Sts 1 1: Minor fault
1: Major fault
opce'“'rr;ﬁ‘olﬁ“t‘i';e Monitors the total operating time
of the Inverter. 0
U1-13 _ Theinitial value and the operat- | (Cannot be output.) hr A 4CH
Elapsed Time | jng time/power ON timeselection
can be set in 02-07 and 02-08.
Software No.
flash -
U1-14 ¢ asor;)]em (Manufacturer’s ID number) (Cannot be output.) - A 4DH
FLASH ID
II?JLTI\?OE}LQ; Monitors the input voltage of the
. )
U1-15 yoltage frequency reference. An | 10V: 100% (10 y) 0.0% A 4EH
Term A1 Level | iNput of 10 V corresponds to (0to+ 10V possible)
100%.
;;LTI\E&; Monitors the input voltage of the
multi-function analog input. 10V: 100% (10 V)
UL-16 | term a2 Level Aninput of 10 V correspondsto | (0to+10V possible) 0.0% A 4FH
100%.
Motor second- .
Monitors the calculated value of
ary current - -
(I9) the motor secondary current. 10'V:Motor rated secon
U1-18 dary current) 0.0% A 51H
_ | The motor rated secondary cur-
Mot Sec Cur (0to+10V output)
rent rent corresponds to 100%.
qﬁg;%‘;} re | Monitors the output frequency
soft-starter | after the soft starter. 10V: Max. frequency 0.00
- SFS output i . . .
U1-20| ¢ put) | The frequency given does not (Oto+10V possble) by A 53H

SFS Output

include compensations.
Theunit isset in 01-03.
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P:tr:rrjw— I\Il-acrge Dssan Output Signal Level During Multi- | Min. | Access RSZ;252A/
Y i Displa Function Analog Output Unit Level Register
play
PI f\f;i’;“k Monitors the feedback value
when PI control is used. 10 V: Max. frequency 0.00
ui-24 ; . o A 57H
Pl Feedback | Theinput for the max. frequency | (Oto + 10V possible) %
corresponds to 100%.
Software No. ,
Ul2s| (cpy  |(Manufacturer's CPU software | o e qutput) - | A | sBH
cruip | No)
OPE fault .
U1-34 | Pparameter Showsthefirst parameter number (Cannot be output.) - A 61H
OPE Detected | Where an OPE fault was detected.
Pl input vol-
ume PI. feedback vplume 10 V: Max. frequency 0.00
U1-36 Given as maximum frequency/ . o A 63H
PlInpUt | 1006 (0to+ 10V possible) %
PI output vol-
ume PI. control output 10 V: Max. frequency 0.00
uU1-37 Given as maximum frequency/ ) 0 A 64H
PIOUtBUt | 10006 (0to+ 10V possible) %
Plcommand | p| command + Pl command bias 0,00
U1-38 ) Given as maximum frequency/ 10 V: Max. frequency ) A 65H
Pl Setpoint %
100%
Shows RS-422A/485 errors.
RS-422A/485 U130= L iiitiis
communica- TTTTTTTC 1: CRC error
tions error 1: Data length error
code Not used
(always 0)
1: Parity error
U1-39 (Cannot be output.) - A 66H
1: Overrun error
Transmit Err — 1: Framing error
——— 1:Timeout
Not used
(always 0)
oge‘)rg'tiirr‘]g me Monitors the total operating time 0
U1-40 N & of the cooling fan. Thetimecan | (Cannot be output.) A 68H
apsed ) hr
Time be set in 02-10.

* Theunit is set in 01-03 (frequency units of reference setting and monitor).
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W Fault Trace: U2

Param- Name Output Signal Level Min S RS-422A/
eter- - Description During Multi-Function Analog u t Level 485
Number | LCD Diplay Output ni eve Register

Current fault
U2-01 The content of the current fault. - A 80H
Current Fault
Last fault
U2-02 Theerror content of the last ) A 81H
fault.
Last Fault
Reference fre-
quency at
fault The reference frequency when 0.00
U203 . the last fault occurred. Hz A 82H
requency
Ref
Output fre-
quency at
fault The output frequency when the 0.00
U2-04 last fault occurred. Hz A 83H
Output Freq
Output cur-
rentatfaul The output current when the last 0.0
U2-05 Ltput current w (Cannot be output.) ' A 84H
fault occurred. A
QOutput Cur-
rent
&
Output volt-
age reference I
at fault
U2-07 The output reference voltage 0.0 A 86H
when the last fault occurred. \%
Output Volt-
age
DC bus volt-
age atfault The main current DC voltage
U2-08 when the Ia; fault occijrr:d? ov A 87H
DC Bus Volt- '
age
Output power
atfal The output power when the last 0.0
U209 fault occurred. kW A 8eH
Output kWatts
Input terminal | The jnpyt terminal status when
status at fault
U2-11 the last fault occurred. ) A 8AH
Theformat isthe same asfor U1-
Input Term Sts | 10,
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Param- Name Output Signal Level Min p— RS-422A/
eter- N Description During Multi-Function Analog U t vl 485
Number | LCD Diplay Output nf eve Register

Output termi-
nal stals at | The output terminal status when
u2-12 the last fault occurred. The for- - A 8BH
Output Term | mat is the same as for U1-11.
Sts
Operation sta-
tus at fault | The operating statuswhen thelast
U2-13 fault occurred. The format isthe | (Cannot be output.) - A 8CH
Inverter Sta- | same as for U1-12.
tus
Cumulative
operation time
at fault i i
U2-14 The operating time when the last 0 A 8DH
fault occurred. hr
Elapsed Time

Note The following errors are not included in the error trace: CPFO0O, 01, 02, 03, UV1 and UV2.
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mFault History: U3

Param- Name Output Signal Level Min S RS-422A/
eter- X Description During Multi-Function Analog Un‘f el 485
Number | LCD Display Output ! eve Register

Last fault
U3-01 The error content of 1st last fault. - A 90H
Last Fault
Second last
fault
U3-02 au The error content of 2nd last ) A 91H
Fault Mes- | fault.
sage 2
Third last fault
U3-03 The error content of 3rd last fault. - A 92H
Fault Mes-
sage 3
Fourth last
fault
U3-04 The error content of 4th last fault. - A 93H
Fault Mes-
sage 4
Cumglatiye
U3-05 °pe;?;§3|§'me Thetotal operating time when the 0 A 94H
Elapsed Time | 18t last fault occurred. hr
1
A;cumulated
U3-06 "Z‘ﬁd"{aﬁf " | Thetotal operating time when the 0 A 95H
Elapsed Time | 2nd last fault occurred. hr
2 (Cannot be output.)
Accumulayed
U3-07 "mef:&ih"d Thetotal operating time when the 0 A 96H
Elapsed Time | 3rd last fault occurred. hr
3 &
Accumulated
U3-08 ‘"Qlf,;’;‘?;j{‘ " | Thetotal operating time when the 0 A 97H A
Elapsed Time | 4th last fault occurred. hr
4
Fifth last to
10th last faultt gggg
U3_-09 The error content of the 5th to B A 806H
314 Fault Mes- | 10th fault 807H
us- sage .. 808H
809H
Accumulated
time of fifth to 80EH
U3-15 tenth fault 80FH
B Tota generating timewhen 5th ... ohr A 810H
U3-20 | Elapsed Time 10th pevious fault occured gl;H
. 12H
813H

Note The following errors are not recorded in the error log: CPFOO, 01, 02, 03, UV1 and UV2.
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WM200V and 400V Class Invertersof 0.4to 1.5 kW

Para

meter . .

Nom- | Uit Factory Setting

ber

E103| - | O 1 2 3 4 5 6 7 8 9 A B @ D F
E1-04 |Hz | 50.0 | 600 | 60.0 | 720 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 60.0
E1;°5 V | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0
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
BLO7 | ;| 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30
E1-08

. VvV | 150 | 150 | 150 | 15.0 | 350 | 50.0 | 35.0 | 50.0 | 19.0 | 24.0 | 19.0 | 240 | 150 | 150 | 15.0
E1-09|Hz| 13 | 15 | 15 | 15 | 1.3 | 1.3 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15
E1-10

" V|90 | 90| 90 | 90 | 80 | 90 | 80 | 90 | 110 | 130 | 11.0 | 150 | 90 | 90 | 90
* The settings shown are for 200 V class Inverters. The values will double for 400 V class Inverters.

W200V and 400V Class Invertersof 2.2 to 45 kW

Para

meter . .

Nom- | Uit Factory Setting

ber

E103| - | O 1 2 3 4 5 6 7 8 9 A B @ D F
E1-04 |Hz | 500 | 600 | 60.0 | 720 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 60.0
E1;°5 V | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0
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
BLO7 | ;| 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30
E1-08

. V| 140 | 140 | 140 | 140 | 350 | 500 | 35.0 | 50.0 | 18.0 | 23.0 | 180 | 230 | 140 | 14.0 | 14.0
E1-09|Hz| 13 | 15 | 15 | 15 | 1.3 | 1.3 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15
E1-10

" v| 70| 70| 70| 70| 60 | 70 | 60 | 70 | 90 | 110 | 90 [ 130 | 70 | 70 | 70
* The settings shown are for 200 V class Inverters. The values will double for 400 V class Inverters.

W200V ClassInvertersof 55to 110 kW and 400 V Class I nverters of 55 to 300 kW

Para

meter . -

Nom- | Uit Factory Setting

ber

E103| - | O 1 2 3 4 5 6 7 8 9 A B @ D F
E1-04 |Hz | 50.0 | 600 | 60.0 | 720 | 50.0 | 50.0 | 60.0 | 60.0 | 50.0 | 50.0 | 60.0 | 60.0 | 90.0 | 120.0 | 60.0
E1;°5 V | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0
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
E1;°7 Hz| 25 | 30 | 30 | 30 | 250 | 250 | 30.0 | 300 | 25 | 25 | 30 | 30 | 30 | 30 | 30
E1-08

. V | 120 | 120 | 120 | 120 | 350 | 50.0 | 35.0 | 50.0 | 15.0 | 20.0 | 15.0 | 20.0 | 120 | 12.0 | 12.0
E1-09|Hz| 13 | 15 | 15 | 15 | 1.3 | 1.3 | 15 | 15 | 13 | 13 | 15 | 15 | 15 | 15 | 15
E1-10

" v| 6o | 60| 60| 60| 50| 60| 50| 60| 70 | 90 | 70 | 110 | 60 | 60 | 60

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




Parameter Tables

@ Factory Settingsthat Change with the Inverter Capacity (02-04)

Bm200 V Class|nverters

Param-
eter- Name Unit Factory Setting
Number
- Inverter Capacity kw | 0.4 | 0.75 1.5 2.2 3.7 5.5 7.5 11 15
02-04 kVA selection - 0 1 2 3 4 5 6 7 8
b8-04 Er;rtgy-saw ng coeffi- - | 28820 | 2870 | 16940 | 15680 | 12290 | 9475 | 7260 | 7044 | 6313
C4-02 Tqrque compen;aﬂ on ms 200 200 200 200 200 200 200 200 200
primary delay time
Carrier frequency selec-
C6-02 | . - 6 6 6 6 6 6 6 6 6
tion
E2-01 | Motor rated current A 190 | 3.30 | 6.20 | 850 | 14.00 | 19.60 | 26.60 | 39.7 | 53.0
E2-05 Motor line-to-line resis- Q 9.842 5.156 1.997 1.601 0.771 0.399 0.288 0.230 0.138
tance
Lo.op |Momentary powerloss | o 4 | g9 | 02 | 03 | 05 | 10 | 10 | 10 | 20
ridethru time
L2-03 E/Inlqr; baseblock (BB) s| 01] 02|03 |04 | 05| 06|07 | 08]| 09
L2-04 | Voltagerecovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 E
L8-02 |Overheat pre-alarmlevel | °C 95 95 95 95 95 95 95 95 95
I
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Param-

eter Name Unit Factory Setting
Number
- 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

b8-04 Er;ﬁrtgy-saw ng coeffi- - | 5787 | 5179 | 4627 | 3816 | 3578 | 31.35 | 2310 | 2310 | 23.10
Torque compensation

C4-02 . : ms | 200 200 1000 1000 1000 1000 1000 1000 1000
primary delay time

ceop |Camerfrequencysdlec- |\ g | g | 4 | 3 | 3 | 3 | 3| 3 | 1
tion

E2-01 |Motor rated current A 65.8 772 1050 | 131.0 | 1600 | 1900 | 2600 | 2600 | 260.0

E2-05 Motor [ine-to-line resis- Q | o101 | 0079 | 0064 | 0039 | 0030 | 0022 | 0023 | 0023 | 0023

tance

Momentary power |oss

L2-02 ridethru time

S 20 20 20 20 20 20 20 20 20

Min. baseblock (BB)

L2-03 |..
time

S 1.0 1.0 11 11 12 12 13 15 17

L2-04 | Voltage recovery time S 0.6 0.6 0.6 0.6 0.6 1.0 1.0 1.0 10

L8-02 |Overhest pre-alarmlevel | °C 95 95 95 95 95 95 95 95 95

Note Attach aMomentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 200 V class
Inverters with outputs of 0.4 to 11 kW.
* |f C6-02issetto0, 1 or Fand theinitial value of C6-03 and C6-04 is 2.0 kHz, theinitial settings for C6-02 are as follows: 2: 5.0 kHz, 3: 8.0 kHz, 4: 10
kHz, 5: 12.5 kHz and 6: 15 kHz. If the carrier frequency is set higher than the factory setting for Inverters with outputs of 7.5 kW or more, the Inverter
rated current will need to be reduced.



Parameter Tables

W400V Class|nverters

Param-
eter- Name Unit Factory Setting
Number
- Inverter Capacity kw | 04 | 075 | 15 2.2 3.7 4.0 55 7.5 11 15
02-04 kVA selection - 20 21 22 23 24 25 26 27 28 29
b8-04 Er;eq:gy-sm ng coefi- - | 576.40 | 447.40 | 338.80 | 313.60 | 245.80 | 236.44 | 189.50 | 145.38 | 140.88 | 126.26
C4-02 Tqrque compensation ms | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
primary delay time
Carrier frequency selec-
C6-02 tion ™ - 6 6 6 6 6 6 6 6 6 6
i
E2-01 | Motor rated current A [ 100 | 160 | 310 | 420 | 7.00 | 700 | 9.80 | 13.30| 19.9 | 26,5
Motor line-to-lineresis-
E2-05 P Q | 38198 | 22459 | 10100 | 6.495 | 3333 | 3333 | 1595 | 1.152 | 0.922 | 0.550
Lo-gp | Momentary powerloss || 51 | 61 | 02 | 03 | 05 | 05 | 08 | 08 | 10 | 20
ridethru time
L2-03 gﬂn']r; baseblock (BE) s|01]02|03|04|05|06]|06]|07]|08]09
L2-04 | Voltagerecovery 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-alarmlevel | °C 95 95 95 95 95 95 95 95 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
b8-04 Er;rtgy-saw ng coeffi- - | 11574 | 10358 | 9254 | 7632 | 7156 | 67.20 | 4620 | 41.22 | 36.23 | 33.18 5
_ Torque compensation
C4-02 primary delay time ms | 200 200 200 200 200 | 1000 | 1000 | 1000 | 1000 | 1000 i
Carrier frequency selec-
C6-02 tion ™ - 6 6 4 4 4 4 3 3 3 2
i
E2-01 | Motor rated current A | 329 | 386 | 523 | 656 | 797 | 950 | 1300 | 1560 | 1900 | 223.0
Motor line-to-lineresis-
E2-05 tance Q | 0403 | 0316 | 0269 | 0155 | 0.122 | 0.088 | 0.092 | 0.056 | 0.046 | 0.035
Lo-gp | Momentary powerloss || 54 | 56 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
ridethru time
L2-03 gﬂn']r; baseblock (BB) s|20] 20| 21| 21|22 212|213 15| 17] 17
L2-04 [ Voltagerecovery time S 0.6 0.6 0.6 0.6 0.6 1.0 1.0 10 1.0 10
L8-02 [Overheat pre-dlarmlevel | °C 95 95 95 95 95 100 95 110 110 110
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Fac-
Param- tor
eter- Name Unit y
Set-
Number .
ting
- Inverter Capacity kw | 160
02-04 kVA selection - 34
b8-04 E_nergy-savmg coeffi- - | 2013
cient
C4-02 Tqrque compeqsanon ms | 1000
primary delay time
Carrier frequency selec-
c6-02 | . . edueney - 2
tion
E2-01 |Motor rated current A | 2700
£2-05 Motor line-to-lineresis- 0 | oo
tance
g Momentary power |oss
L2:02 | i dethru time s |20
L2-03 Mln. baseblock (BB) s 18
time
L2-04 | Voltage recovery time s 1.0
L8-02 |Overheat pre-alarmlevel | °C | 100

Note Attach aMomentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds isrequired for 200 V class
Inverters with outputs of 0.4 to 11 kW.
* |f C6-02issetto0, 1 or Fand theinitial value of C6-03 and C6-04 is 2.0 kHz, theinitial settings for C6-02 are as follows: 2: 5.0 kHz, 3: 8.0 kHz, 4:
10 kHz, , 5: 12.5kHz and 6: 15 kHz. If the carrier frequency is set higher than the factory setting for Inverters with outputs of 7.5 kW or more, the Inverter
rated current will need to be reduced.
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Carrier Frequency Selections

@ Sclect the Carrier Frequency to Suit the Application

BRelated Parameters

Name Changes
Partzrme Details Setting | Factory | During | Access
I'_CD Range Setting Opera- Level
o S tion?

X . Select carrier wave fixed pattern.
Carrier frequency selection | select F to enable detailed settings using parame-
ters C6-03 to C6-05.

1: Carrier 2 kHz
2: Carrier 5 kHz 6
Ce-02 3: Carrier 8,0 kHz ltoF 1 No Q

4: Carrier 10.0 kHz
5: Carrier 12.5 kHz
6: Carrier 15 kHz

F: User set™t

CarrierFreq Sel

Carrier frequency upper | Set upper and lower carrier frequency limitsin
limit kHz.

i i 20to
C6-03 Set the carrier wave gain as shown below. ) 15.0 15.0 kHz No A
In vector control method, the carrier frequency is o *1
CarrierFreq Max fixed according to C6-03 (Carrier Frequency 2v3
Upper Limit).
Carrier frequency
Carrier frequency lower
limit P ‘ 0410
C6-04 Output frequency X 15.0 15.0kHz No A
co04 (C6-05) x K 2+3 1
CarrierFreq Min Output frequency
E1-04
(Maximum output frequency)
Carrier ;r:g;a;;);]propor- K isthe coefficient determined by the set
valuein C6-03.
C6-05 C6-03 $10.0kHz K =3 0010 99 00 No A
. _ 10.0kHz > C6-03 $5.0 kHz s
CarrierFreq Gain ‘K=2

5.0kHz>C6-03: K =2

* 1. Thefactory settings depend on the Inverter capacity.
* 2. The setting ranges depend on the Inverter capacity.
* 3. Can be set and referenced only when C6-02 isset to F.

Carrier Frequency

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 islong: Set the carrier frequency low. (Use the following
values as guidelines.

Wiring Length 50 mor less 100 mor less Over 100 m
ggt-i%z(camerfrequency) 106 (15kH2) 1104 (10 kH2) 1102 (5 kH2)

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

If leakage current from the Inverter islarge: Set the carrier frequency low.

If metallic noise from the motor islarge: Set the carrier frequency high.

» The carrier frequency can be varied to match the output frequency, as shown in the following diagram, by
setting C6-03 (Carrier Frequency Upper Limit), C6-04 (Carrier Frequency Lower Limit) and C6-05 (Car-
rier Frequency Proportional Gain).



Carrier Frequency Selections .

Carrier

C6-03

Output frequency x C6-05

X K*

C6-04

Output frequency
E1-04
Max. Output Frequency

Fig 6.1

*K isthe coefficient determined by the set valuein C6-03.
C6-03 S 10.0 kHz: K=3
10.0 kHz > C6-03 = 5.0 kHz: K=2
5.0 kHz < C6-03: K=1

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

« If Carrier Frequency Proportional Gain (C6-05) < 6 and C6-03 < C6-04, OPE11 (Data setting error) will
occur.

WCarrier Frequency and Inverter Overload Current Level

When using 2200 V Class Inverter 30 to 110 kW or a400 V Class Inverter for 30 to 160 kW with acarrier fre-
guency higher than 10 kHz, the Inverter overload level will be reduced. Even when the overload current is

below 120%, in this case an OL2 (Inverter overload) will be detected. The Inverter overload current reduction
level is shown below.

Overload Current Reduction Level

IRARRRAN
100% ; ‘

50% | A T

0 5 kHz 10 kHz 15 kHz

Fig 6.2 Overload Current Reduction Level
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Frequency Reference

This section explains how to input the frequency reference.

€ Selecting the Frequency Reference Source

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

BRelated Parameters

Part:ne eme Description Sefting RSy %TJ?{:%G REEES
Number LCD Display REmgRE | =il Operation L

Reference sdlection Set thefreqL'Jef]cy reference source

0: Digital Operator
b1-01 1: Control ci rqwttermlnal (analog 0to3 1 No 0
input)
Reference Source 2: RS-422A/485 communications
3: Option Card

I nput the Reference Frequency from the Digital Operator
When b1-01 is set to 0, you can input the reference frequency from the Digital Operator.
For details on setting the reference frequency, refer to Chapter 3 Digital Operator and Modes.

Fig 6.3 Freguency Setting Display

I nputting 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

+V (Power supply: 15V, 20 mA)

Al(Master speed frequency
reference)

A2 (Auxiliary speed frequency

2kQ reference)

AC (Analog common)

Fig 6.4 Master Speed Frequency Reference Input



Frequency Reference .

2-Step Switching: Master/Auxiliary
If performing 2-step switching between master and auxiliary speed frequencies, input the master speed fre-
guency reference to control circuit terminal A1 and input the auxiliary speed frequency referenceto A2.

When terminal S3 (multi-step speed command 1) is OFF, terminal A1 (master speed frequency reference) will
be the Inverter frequency reference and when terminal S3isON, terminal A2 (auxiliary speed frequency refer-
ence) will be the Inverter frequency reference.

Inverter

S3 Multi-step speed
Master/ command 1
Auxiliary

SC Sequence common

+V (Power supply: 15V,
20 mA)

Al (Master speed frequency
reference)

0to 10 V input

A2 (Auxiliary speed frequency
reference)

AC (Analog common)

A

2kQ

OFF ON

1 E DIP switch S1
2

Fig 6.5 Master/Auxiliary Frequency Reference Input

Setting Precautions
When inputting a voltage signal to terminal A2, observe the following precautions.
» Turn OFF pin 2 on DIP switch S1 for switching between voltage and current (factory setting is ON).
» The parameter H3-08 has to be set to 0.

I nputting Frequency Reference Using Current

When b1-01 is set to 1, you can input the frequency reference from control circuit terminal A2. Input the cur-
rent (4 to 20 mA) in control circuit terminal A2.

When H3-09 (Multi-Function Analog Input Terminal A2 Function Selection) is set to O (factory setting) the
input on A2 isadded to A1.

Fig 6.6 Frequency Reference Using Current

Inverter

+V (Power supply: 15V, 20 mA)

Al (Auxiliary speed frequency
reference)

A2 (Master speed frequency

reference)

4 to 20 mA input

AC (Analog common)

1OFF ON
2 DIP switch S1
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W Setting Precautions

» When inputting a current signal to terminal A2, turn ON pin 2 on DIP switch S1 (factory setting: ON).
» The parameter H3-08 has to be set to 2 (4 - 20 mA input).

- If using terminal A2 to input the master speed reference and terminal A1 to input the auxiliary frequency
reference, set H3-13 (Terminal A1/A2 Switching) to 1.

@ Using Multi-Step Speed Oper ation
With SYSDRIVE PV series Inverters, you can change the speed to a maximum of 5 steps, using 4 frequency
references and one jog frequency reference.

The following example of a multi-function input terminal function shows a 5-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

BRelated Parameters

To switch frequency references, set multi-step references 1 to 4 and the jog reference selection in the multi-
function digital inputs.

Multi-function digital Inputs (H1-01 to H1-05)

Terminal IPEVEIIEES Set Value Details
Number
H1-03 4 Multi-step speed command 1 (Also used for master speed/auxiliary speed switching when
multi-function analog input H3-09 is set to 2 (auxiliary frequency reference).)
S6 H1-04 5 Multi-step speed command 2
S7 H1-05 6 Jog frequency selection (given priority over multi-step speed command)

Combining Multi-Function References and M ulti-Function digital Inputs

You can change the selected frequency reference by combining the ON/OFF status of S4 to S7 (multi-function
digital input terminals) to set multi-step speed commands 1 to 3 and the jog frequency selection. The follow-
ing table shows the possible combinations.

TerminalS5 TerminalS6 TerminalS7
Speed Multi-step Multi-step Jog Fre- Selected Frequency
Speed Com- | Speed Com- | quency Selec-
mand 2 mand 3 tion
1 OFF OFF OFF Frequency reference 1 d1-01, master speed frequency
2 ON OFF OFF Frequency reference 2 d1-02, auxiliary frequency
3 OFF ON OFF Frequency reference 3 d1-03
4 ON ON OFF Frequency reference 4 d1-04
5 ON* Jog frequency d1-17

* Terminal S7'sjog frequency selection is given priority over multi-step speed commands.

Setting Precautions

When setting anal og inputs to step 1 and step 2, observe the following precautions.

» When setting terminal Al's analog input to step 1, set b1-01 to 1 and when setting d1-01 (Frequency Ref-

erence 1) to step 1, set b1-01to 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 1F (do not use analog inputs).




Frequency Reference

mConnection Example and Time Chart
The following diagram shows a time chart and control circuit terminal connection example during a 5-step

operation.
Inverter
~ Forward/stop
J Reverse/stop
_/ Error reset
e Fault Reset
J Multi-step reference 1
S~ Multi-step reference 2
S Jog frequency
s¢ SC Sequence common
Fig 6.7 Control Circuit Terminal During 5-step Operation
Frequenc
refeqrenceyél
[= Frequency
rerfeeqrgﬁggy reference 3/
Frequency reference
2: Auxiliary speed fre-
quency
/ Jog frequency
Frequency reference 1:
Master speed frequency
Forward/stop E
\ ON OFF
Multi-step speed _
command 1 ‘ OFF ON
Multi-step speed
command 2 ‘ OFF ON
Jog frequency
selection OFF ON |

Fig 6.8 Multi-step speed command/Jog Frequency Selection Time Chart
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Run Command

This section explains input methods for the run command.

@ Selecting the Run Command Source

Set parameter b1-02 to select the source for the run command.

BRelated Parameters

Param- Chitlige
Name - Setting | Factory | during | Access
eter Description N
Range Setting Opera- Level
Number

LCD Display tion

Operation method selec-

tion Set the run command source.

0: Digital operator
1: Control circuit terminal (sequence
Run Source input)
2: RS-422A/485 communications
3: Option Card

b1-02 Oto3 1 No Q

B Performing Operations Using a Digital Oper ator

When b1-02 is set to 0, you can perform Inverter operations using the Digital Operator keys (RUN, STOP,
JOG and FWD/REV). For details on the Digital Operator, refer to Chapter 3 Digital Operator and Modes.

W Performing Operations Using Control Circuit Terminals

When b1-02 is set to 1, you can perform Inverter operations using the control circuit terminals.

Per forming Oper ations Using a 2-wire Sequence

The factory setting is set to a 2-wire sequence. When control circuit terminal Sl is set to ON, forward opera-
tion will be performed and when Sl is turned OFF, the Inverter will stop. In the same way, when control cir-
cuit terminal S2 is set to ON, reverse operation will be performed and when S2 isturned OFF, the Inverter will
stop.

Inverter
Forward/Stop

O

Reverse/Stop

L O

sc Sequence common

Fig 6.9 2-wire Sequence Wiring Example



Run Command

Per forming Operations Using a 3-wire Sequence

When any parameter from H1-01 to H1-05 (multi-function digital input terminals S3 to S7) is set to 0, termi-
nals S1 and S2 are used for a 3-wire sequence and the multi-function input terminal  has been set as aforward/
reverse run command terminal.

When the Inverter is initialized for 3-wire sequence control with A1-03, multi-function input 3 becomes the
input terminal for the forward/reverse run command.

Stop  switch Operation switch
(NC contact) (NO contact)

S1
—r Run command (operates when ON)
S2
Stop command (stopped when ON)
S5
Forward/reverse command (multi-function input)
SC
Sequence input common
Fig 6.10 3-wire Sequence Wiring Example
| an be either ON or OFF |
Run command i OFF ;
stopped
Stop command I I (stopped)
i OFF (f d i
Forward/reverse | - (forward) l DREVErse) - I
command : i

Motor speed

Stop Forward  Reverse * Stop Forward

Fig 6.11 Three-wire Sequence Time Chart

Use a sequence that turns ON terminal S1 for 50 ms or longer for the run command. This will make the run
command self-holding in the Inverter.

INFO
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Stopping M ethods

@ Selecting the Stopping Method when a Stop Command is I nput

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.

BRelated Parameters

Parame- Name . Change
ternum- X Description iy Factp ry during AEEss
o7 LCD Display Range Setting Operation Lev!
Stopping method sefection Select_stoppl ng method when stop com-
mand is sent.
0: Deceleration to stop
1: Coast to stop
b1-03 ‘ 2: DC braking stop (Stops faster than coast 0to3 0 No Q
Stopping Method | 1 stop, without regenerative operation.)
3: Coast to stop with timer (Run commands
areignored during deceleration time.)
Zero speed level (DC [y
injection braking Starting Set t_hef_requgncy to start the DC inj egn on
frequency) braking in units of Hz when deceleration to
b2-01 stop is selected. 01'8.:)0 05Hz No A
DCInj Start Freq DC injection braking starts from E1-09
when b2-01 < E1-09.
pe i”ieC“"rgﬁ’aki”g eur- | Set the DC injection braking current as a
b2-02 percentage, taking the Inverter rated current %8 50% No A
DCInj Current as 100%.
DC injection braking time | Set the DC injection braking time at stop.
at stop Usewhen stopping if rotations continuedue | 49
b2-04 to momentum. to 050s No A
; i ecti i 10.00
DCInj Time @Stop S_etto 0.00 to disable DC injection braking
time at stop.




Stopping Methods .

W Deceleration to Stop

If the stop command isinput (i.e., the run command is turned OFF) when b1-03 is set to 0, the motor deceler-
ates to a stop according to the deceleration time that has been set. (Factory setting: C1-02 (Deceleration Time

1)

If the output frequency when decelerating to a stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 only for the time set in b2-04.

For deceleration time settings, refer to page 6-17 Setting Acceleration and Deceleration Times.

Run command

ON OFF
Output frequency
Decelerates to stop at
deceleration time
DC injection brake
DC injection brake
time when
stopping (b2-04)
Fig 6.12 Deceleration to Stop
ECoast to Stop

If the stop command isinput (i.e., the run command is turned OFF) when b1-03 is set to 1, the Inverter output
voltage is interrupted. The motor coasts to a stop.

Run command |

ON OFF

Output frequency

4_| Inverter output frequency interrupted

Fig6.13 Coast to Stop

§ After the stop command is input, run commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO
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BDC Braking Stop

After the stop command is input and the minimum baseblock time (L2-03) is elapsed, DC injection will be
applied to the motor. The applied DC injection current is programmed in parameter b2-02. The DC injection
brake time is determined by the set value in b2-04 and the output frequency when the stop command isinput.

DC injection brake time

Run command

OFF X
Output frequency. ON b2-04 x 10

<_| Inverter output voltage interrupted

DC injection brake

b2-04
Minimum basebloc — - Output frequency at
time (L2-03) DC injection brake time stop command input

10% 100% (maximum output frequency

Fig 6.14 DC Injection Braking (DB) Stop

& Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.

INFO

mCoast to Stop with Timer

If the stop command isinput (i.e., the run command is turned OFF) when b1-03 is set to 3, the Inverter output
is interrupted to coast the motor to a stop. After the stop command is input, run commands are ignored until
thetime T has elapsed. The time T depends upon the output frequency when the stop command is input and
the deceleration time.

Operation wait time T
Run command

ON OFF ON OFF ON Deceleration time
(e.g., C1-02)

Output frequency

Inverter output voltage interrupted |—

Minimum baseblock

Operation wait time T time (L2-03) Output frequency at

stop command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.15 Coast to Stop with Timer
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Stopping Methods .

€ Using the DC Injection Brake

Set parameter b2-03 to apply DC injection to the motor, before it starts to accelerate. Applying DC injection
at start will stop the motor before starting, if it was coasting through inertia or wind mill effect.

Set b2-03 to 0 to disable the DC injection brake at start.
Set the DC injection brake current using b2-02.

BRelated Parameters

Parame- Name . Change
. Setting Factory 7 Access

terNum- X Description . during
ber LCD Display Range Setting Operation Level

DC injection braking current

Set the DC Injection Braking Current as a percentage of Oto
b2-02 the Inverter rated current. 100 50% No A
DCInj Current
DCinjection braking time a Start Used to set the time to perform DC injection braking at 0.00
start. .
b2-03 Used to stop coasting motor and restart it. When the set lOt %0 0.00s No A

DCInj Time@Start valueis0, DC injection braking at start is not performed.

HInputting the DC Injection Brake Command from Control Circuit Terminals

If you set amulti-function digital input terminal (H1-00) to 60 (DC injection brake command), you can apply
the DC injection brake to the mator by turning ON the terminal for which the DC injection brake command

has been set, when the Inverter is being stopped.
The time chart for the DC injection brake is shown below.

DC injection brake command |

FRUN

Output frequency

DC injection brake  £1_qg p2-01 DC injection brake

If you input the DC injection brake command from an external terminal or if the run command
and jog command are input, the DC injection brake will be disabled and operation will resume.

Fig 6.16 DC Injection Brake Time Chart
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@ Using Highslip braking

When the system is operating, the Inverter is delivering an amount of electrical energy to the motor, this

energy istransformed into mechanical and thermal energy.

When the motor is operating as a generator, the motor efficiency is still high. Most of the energy returnsto the
Inverter as current flow. This regenerated current is stored in the DC bus capacitors, increasing the DC bus
voltage. If the regenerated energy is bigger than the Inverter losses (10% or less) the DC bus will increaseto a
level where the braking resistor starts working. If no braking resistor isinstalled the DC voltage will increase

up to alevel where the Inverter operation will be stopped and an overvoltage (OV) is shown.

BRelated parameters

Parame- Name ) Change RS-422A/
terNum- LCD Description %em ng ';?;:.o i during 'T_CC&: 485
ber Display ange M9 | Operation & Register
— - -
":'r?g di'cggz_k Sets the frequency width for
tion frequency | deceleration during high-slip
n3-01 width braking in percent, taking the 1t020 | 5% No A 588H
HSB Decel | Maximum Freguency (E1-04) as
Width 100%.
High-slip brak- F
ing current S_etsthe_currgnt Im_ntfor c_iecglera—
limit tion during high-slip braking in
n3-02 percent, taking the motor ra.ted 100to 150% No A 589H
HSB Current | CUrrent as 100%. The resulting 200
Ref limit must be 150% of the Inverter
rated current or less.
High-slip brak- .
ing stop dwell | Sets the dwell time for the output
time frequency for FMIN (1.5 Hz) dur- 0010
n3-03 ing V/f control. ’ 10s No A 58AH
Effecti ly during decel erati 100
HSB Dwel- ectiveonly during deceleration
Tim@syp | for high-dip braking.
High-slip brak-
ingoL time | Set the OL time when the output
frequency does not change for 30to
n3-04 some reason during decel eration 1200 40s No A 58BH
Hsg ol Time | for high-dlip braking.
Terminal sel
H1-01 S3-57 400H
- Multifunction Digital Inputs Oto 77 No A to
H1-05 | Termind sel 404H
S3-s7




Stopping Methods .

BWThe concept of HSB

If we want to stop very fast without using a braking resistor, the only way is to reduce the amount of current
regeneration. This is done by reducing the motor efficiency. Most of the energy will be dissipated as heat
within the motor and just alittle bit of energy is regenerated to the Inverter.

The way to reduce the motor efficiency isto force a high slip in the motor and keep it working in the non-lin-
ear zone of its Torque/slip curve.

> Generator Mode

NP2 - p 7
" e
| 2 i \ |’ .\ Coqe Loss
' ' \
.......... $=1 Input Power [} yd
Braking Mode ¢ « mggg ‘ /

Non linear zone, power and
torque are non proportional (the

Net power
returned to
source=0

Linear area, power and same torque produces less power.
torque are proportional.

High efficiency.

Low efficiency.

Fig 6.17 Torque/ dip curve

The normal behaviour isto work in the linear areawith asmall dip (s<<1).

High Slip Braking Procedure

« 1. When HSB is applied, suddenly you output frequency will decrease to half of the actual value. That
means that you are working at the point of Torque/slip curve near S=0.5. This is the low efficiency area
and the mechanical energy isdissipated mainly as thermal losse in the motor. Asthe electrical regeneration
islow the DC voltage does not increase.

The voltage applied to the motor is the corresponding voltage according the V/f curve. The voltage might
be higher if the regenerated current is bigger than the value programmed in N3-02.

Asthe mechanical speed is approaching the output frequency, the dlip is decreasing and the motor is going
back to the linear zone where it increases efficiency.

« 2. When the motor isin the linear area of the Torque/slip curve (normal behaviour) the efficiency is high
and the regenaration to the inverter is big. This causes the increase of the DC bus. If the DC voltage
reaches the Overvoltage (OV) level the inverter reduces suddenly the frequency, according the value pro-
grammed in N3-01 and returning to the High dlip/ low efficiency zone of the Torque/dlip curve and the
process of step 1 is repeated.
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« 3. Thisstepisnot always necessary. If step 2 is not sufficient enough to stop the motor and the DC volt-
age increases again, the inverter takes an other action similar like step 2.

After these steps the inverter runs during 1.5s at minimum speed and decellerates to zero following the pro-
grammed ramp. This last process is to be sure that the output frequency decreases to zero so that the linear
area of the Torque/slip curveis reached.

1

-~ The motor will overheat with this stopping method. Be carefull to guarantee good ventilation to the motor.
?‘ Most AC motors have a thermal resistor or aclixon built in.

® It is strongly recommended to use the thermal resistor in case of overheating

@ Using an Emergency Stop

Set amulti-function input terminal (H1-0OO) 28 to 2B (emergency stop) to decelerate to a stop at the deceler-
ation time set in C1-09. If inputting the emergency stop with a NO digital, set the multi-function input termi-
nal (H1-00O) 28 or 2A or if inputting the emergency stop with a NC contact, set the multi-function input
terminal (H1-0O0O) 29 or 2B.

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.

BRelated Parameters

Parame- Name Change

. Setting Factory ] Access
terNum- X Description q during
[ LCD Display Range Setting Operation Level
Emergency stop time The deceleration time when the multi-function input
} “Emergency (fast) stop” isON. 0.0to
C1-09 This time will be used when afault is detected, forwhich | 60000 | 1008 | No A
Fast Stop Time emergency stop was programmed.




Acceleration and Deceleration Characteristics

Acceeration and Deceleration Characteristics

@ Setting Acceleration and Deceleration Times

Acceleration time indicates the time to increase the output frequency from OHz to the maximum output fre-
guency (E1-04). Deceleration time indicates the time to decrease the output frequency from max. frequency to

OHz (E1-04).

BRelated Parameters

Partame NEmE P Setting Factory Cha_nge Access
er - Description Rande Settin during Level
Number LCD Display 9 9 | Operation
crol Acceleration time 1 Set the acceleration time to accelerate from O to the maxi- Ves 0
Accel Time 1 mum output frequency.
cLo2 Deceleration time 1 Set the deceleration time in seconds for the output fre- Ves 0
Decel Time 1 quency to fall from the max. frequency to OHz.
— 0.0to
C1.03 Acceleration time 2 Acceleration time when multi-function input "Accelera- 6000.0 100s Yes A
Accel Time 2 tion/deceleration time selection 1" is ON.
Deceleration time 2 Decel eration time when multi-function input "Accelera-
C1-04 tion/deceleration time selection 1" is ON. Yes A
Decel Time2
Acceleration/deceleration time Set the frequencx a which acceleration/decel eration time
switching frequency switches automatically.
Less than set frequency: Acceleration/deceleration time 2
R Set frequency or above: Acceleration/deceleration time 1 0.0to
cr-n Multi-function inputs " Acceleration/decel eration time 120.0 0.0Hz No A
Acc.Dec SW Freg se!ec’u on 1" anq "_Accelerati on/deceleration time selection
2" are given priority.
S-curve characteristic time a gnetd tshe S-curve characteristic time for each part in sec-
acceleration start When you set the S-curve characteristic time, the start time
C2-01 and end time S-curve characteristic time's acceleration 0.00t0 0.20s No A
time islengthened by 1/2 only. 250
SCrv Acc@Start RUN
command p—— OFE
ON
R Output frequency
S-curve characteristic time at C2:02
acceleration end o
0.00 to
C2-02 250 0.20s No A
SCrv Dec@ End Time
The S-curve characteristic time at start and end of deceler-
ation is fixed to 0.2 sec. and can not be changed.

W Switching Acceleration and Deceleration Time Using Multi-Function Input Terminal Com-

mands

Using the SYSDRIVE PV, you can set two acceleration times and two deceleration times. When the multi-
function input terminals (H1-0O0) are set to 7 (accel eration/decel eration time selection 1), you can switch the

accel eration/decel eration time even during operation.

The following table shows the accel eration/decel eration time switching combinations.

Acceleration/Deceleration Time
Selection 1 Terminal

Acceleration Time

Deceleration Time

OFF

C1-01

C1-02

ON

C1-03

C1-04
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W Switching Acceleration and Deceleration Time Automatically

Use this setting when you want to switch acceleration/decel eration time automatically using the output fre-
quency.

When the output frequency reaches the set value in C1-11, the Inverter switches the accel eration/decel eration
time automatically as shown in the following diagram.

Set C1-11 to avaue other than 0.0 Hz. If C1-11 is set to 0.0 Hz, the function will be disabled.

Output frequency

Acceleration/decel-
eration time switch-
ing frequency (C1-
11)

—

C1-03 rate  C1-01 rate C1-02rate C1-04 rate
When output frequency = C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 1 (C1-01, C1-02).
When output frequency < C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 2 (C1-03, C1-04).

» &

Fig 6.18 Acceleration/deceleration Time Switching Frequency

BEntering S-curve Characteristicsin the Acceleration and Deceleration Time
By performing acceleration using an S-curve pattern, you can reduce shock when starting the machine.

By using the SY SDRIVE PV inverter, you can set an S-curve characteristic time for each of the following: At
acceleration start and at acceleration end.

For deceleration start and deceleration end the S-curve characteristic times are fixed to 0.2 sec. They can not
be switched off or changed.

Accelerationtime=Selected acceleration time + (Acceleration start time S-curve characteristic time + Acceleration

Q When S-curveis set, calcul ate accel eration/decel eration time as follows:
end time S-curve characteristic time) / 2

INFO
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Acceleration and Deceleration Characteristics

@ PreventingtheMotor from Stalling During Acceleration (Stall Prevention During
Acceleration Function)

The Stall Prevention During Acceleration function prevents the motor from stalling if aheavy load is applied
to the motor or sudden rapid acceleration is performed.

If you set L3-01 to 1 (enabled) and the Inverter output current exceeds the -15% level of the set value in L3-
02, the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

If you set L3-01 to 2 (optimum adjustment), the motor current increases to the value set in L3-02. With this
setting, the acceleration time setting isignored.

BRelated Parameters

Parame- Name . Change
terNum- X Description ‘?F’ggng ';:;:ttlor: 4 during ,T_ci:,ees's
ber LCD Display ¢/ g Operation
Stall prevention selection during | - Disabled (Accelerates according to the setting. Motor
acceleration may stall if the load istoo high.)
1: Enabled (Acceleration stops when the level setin L3-
02 is exceeded. Acceleration continues when current
L3-01 valueis reduced.) 0to2 1 No A
StallP Accel Sel 2: Optimum adjustment (Adjusts acceleration using the
level set in L3-02 as the standard. The acceleration
time setting isignored.)
Stall prevention level during
acceleration Set as a percentage taking the Inverter rated current to be
100%. o
L3-02 Normally, it is not necessary to change this setting. Lower 0to 200 120% No A
StallP Accel Lv the set valueif the motor stalls using the factory setting.
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BTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

Stall level during
L3-02 | acceleration

L3-02
-15%

Time

Output frequency /

g -
Output frequency is controlled
to prevent the motor stalling.

Time

Fig 6.19 Time Chart for Stall Prevention During Acceleration

W Setting Precautions

- If the motor capacity is small compared to the Inverter capacity or if the motor is operated using the fac-
tory settings, resulting in the motor stalling, lower the value of L3-02.

« |f the motor is running in the constant output range, L3-02 will be automatically lowered to prevent stall-
ing.

« Set the parameters as a percentage taking the inverter rated current to be 100%.

Stall prevention level during
acceleration

L3-02 (Stall Prevention Level during
Acceleration)

Output frequency

E1-06
Base Frequency (FA)

Fig 6.20 Stall Prevention Level and Limit During Acceleration
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Acceleration and Deceleration Characteristics

@ Preventing Overvoltage During Deceleration (Stall Prevention During Deceler a-
tion Function)

This function automatically lengthens the decel eration time with respect to the DC-bus voltage to avoid over-
voltage tripping.

BRelated Parameters

Name Change
PRI e Setting | Factory | during Acess
eter- . Description N
Number LCD Display Range Setting Opera— Level
tion
Stall prevention selec- 0: Disabled (Motor decelerates according to setting. When the
tion during deceleration deceleration time is short, thereis arisk of DC bus over-
function selection voltage (0V) occurring.)
1: Enabled (Prevents deceleration when DC bus voltage
reaches the overvoltage level. Decel eration restarts after
L3-04 overvoltage level has been exceeded.) Oto2 1 No A
2: Optimum adjustment (Minimizes deceleration judging from
DC bus voltage. The deceleration time setting isignored.)
StallP Decel Sel If using the dynamic brake option (Braking Resistor Units and
Braking Units), be sure to set parameter L3-04 to 0.

B Setting Example

An example of stall prevention during deceleration when L3-04 is set to 1 as shown below

Output frequency Deceleration time controlled to

prevent overvoltage

Time

Deceleration time
(set value)

Fig 6.21 Stall Prevention During Decel eration Operation

W Setting Precautions

» The stall prevention level during deceleration differs depending on the inverter rated voltage and the input
voltage. Refer to the following table for details.

Inverter Rated/Input Voltage Stall Prevention Level during Deceleration (VDC)
200V class 380
E1-01 > 400V 760
400 V class
E1-01 <400V 660
« When using the braking option (Braking Resistor Units and Braking Units), be sure to set parameter L3-04
to 0.
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Adjusting Frequency References

€ Adjusting Analog Frequency References

Gain and bias are among the parameters used to adjust analog inputs.

BRelated Parameters

Parame- Name . Change
. Setting Factory g Access
ter X Description N during
Number LCD Display Range Setting Operation Level
Frequency reference (voltage) . X
H3-02 terminal AL input gain Set thefreqttjegt(:%/ during l? Vbl nfgé;s apercentage, tak- fogéoo 100.0% Yes A
Tem ALLVI Sa ing max. output frequency to be b. .
Frequency reference (voltage) ) ) ) -100.0
H3-03 terminal Al input bias Set the frequency during O V input as a percentage, taking t 0' 0.0% Ves A
- - max. output frequency to be 100%. )
Terminal Al Bias +100.0
Multi-function analog input ter-
minal A2 signdl level selection | 0: 0to +10V input.
2: 410 20 mA (9-bit input).
H3-08 Switch current and voltage input using the switch S1 on Oor2 2 No A
Term A2 Signal the Inverter terminal board.
Multi-function analog input ter- . . . . )
H3-00 mina A2 function sdlection ieléect multi-function analog input function for terminal 0to 1F 0 No A
Terminal A2 Sel '
Multi-function analog input ter-
minal A2 input gain Set the reference capacity for each function during 10 V
(20 mA) input as a percentage. 0.0to
H3-10 Set the 100% content function selected using H3-09 to 10000 | 1000% | Yes A
Termina A2 Gain 100%.
Multi-function analog input ter-
minal A2 input bias Set the reference capacity for each function during 0 v (4 -100.0
_ mA) input as a percentage. ’
H3-11 Set the 100% content function selected using H3-09 to +1é% 0 0.0% Yes A
Terminal A2 Blas 100%. ’

BAdjusting Analog Frequency Reference Using Parameters

The frequency reference is input from the control circuit terminals using analog voltage and current.

If using frequency reference terminal A1l as an input terminal, perform adjustments using parameters H3-02
and H3-03. If using multi-function analog input terminal A2 as a frequency reference terminal, perform
adjustments using H3-10 and H3-11.

Frequency reference

H3-03

Frequency reference

H3-10

H3-02

Terminal Al
input voltage

H3-11

Terminal A2 input
voltage (current)

ov
Terminal Al input

oV

0V (4ma)

10 V(20 mA)

Terminal A2 input

Fig 6.22 TerminalsAland A2 Inputs



Adjusting Frequency References .

mAdjusting Frequency Bias Using an Analog | nput

When parameter H3-09 is set to D (frequency reference 2), the frequency equivalent to the terminal A2 input
voltageis added to Al asabias.(If H3-09 is set to 0 the A2 reference is added to any master reference.)

Frequency bias

100%

Multi-function analog input
terminal A2 input level

0V (4 mA) 10 V(20 mA)

Fig 6.23 Frequency Bias Adjustment (Terminal A2 Input)

For example, if H3-02 is 100%, H3-03is 0% and terminal A2 isset to 1V, the frequency reference from
terminal A1 when OV isinput to A1 will be 10%.

Frequency reference

_______ H3-02

am
7
= |
7
_ |
~
~ |
10% { I
Bias "0V 10V
Terminal Al input voltage
S
AR
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€ Operation Avoiding Resonance (Jump Frequency Function)

« This function allows the prohibition or ,,jumping” of certain frequencies within the Inverter’s output fre-
guency range so that the motor can operate without resonant oscillations caused by some machine systems.

« Itisaso used for deadband control.

BRelated Parameters

- Name Change
L Setting | Factory | during Access
eter- Description y
LCD Dlsplay Range Setting | Opera- Level
Number o
Jump frequency 1
d3-01 0.0Hz No A
Jump Freq 1
Set the frequency center value at which to prohibit set-
Jump frequency 2 tings
Set to 0.0 to disable the jump frequency.
d3-02 g/lsake sure the settings are as follows: d3-01 = d3-02 = d3- 22(()) tg 0.0 Hz No A
Jump Freq 2 Operation within the jump frequency range is prohibited.
Changes during acceleration and deceleration are made
gradually without performing jumps.
Jump frequency 3
d3-03 0.0 Hz No A
Jump Freq 3
Jump frequency width | get the jump frequency width in hertz. 0010
d3-04 The jump frequency range is as follows: (Jump frequency 2'0 0 1.0Hz No A
Jump Bandwith +d3-04). '

The relationship between the output frequency and the jump frequency reference is as follows:

Output
frequency

e

A
Frequency reference descending /'
Y + Jump Bandwidth d3-04

A
/ etaronce

) ascending

Jump

Sump | Bandwidth

Bandwidth | d3-04
d3-04

Jump frequency reference
Jump freq Jump freq Jump freq
3 (d3-03) 2 (d3-02) 1(d3-01)

Fig 6.24 Jump Frequency
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Adjusting Frequency References .

W Setting Precautions
« Set the jump frequency according to the following formula: d3-01 = d3-02 = d3-03 .
» When parameters d3-01 to d3-03 are set to 0 Hz, the jump frequency function is disabled.
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Speed Limit (Frequency Reference Limit Function)

@ Limiting Maximum Output Frequency

If you do not want the motor to rotate above a given frequency, use parameter d2-01.

Set the upper limit value of the Inverter output frequency as a percentage, taking E1-04 (Maximum Output
Frequency) to be 100%.

BRelated Parameters

Param- Name Change
- Setting | Factory | during Access

eter- . Description q |

Number LCD Display Range Setting Opera— Level
tion
Frequency reference o ]
g upper limit Set the output frequency upper limit, taking the 0.0to o
d2-01 Ref Upper Limit max. output frequency to be 100%. 110.0 100.0% No A

€ Limiting Minimum Frequency

If you do not want the motor to rotate at below a given frequency, use parameters d2-02 or d2-03.
There are two methods of limiting the minimum frequency, as follows:
+ Adjust the minimum level for al frequencies.

« Adjust the minimum level for the master speed frequency (i.e., the lower levels of the jog frequency, multi-
step speed frequency and auxiliary frequency will not be adjusted).

BRelated Parameters

Name Change
Param- o Setting | Factory | during Access
eter- " Description Range | Settin Opera- Level
Number LCD Display g 9 P
tion
Frequency reference | o he output f lower limit, taking th 00t
g lower limit e output frequency lower limit, taking the .0 to
d2-0z - base reference to be 100%. 1100 0.0% No A
Ref Lower LImit
Master speed reference Set the mest ced ref | limit. teki 001
g lower limit e master speed reference lower limit, taking .0 to
d2-03 — the max. output frequency to be 100%. 110.0 0.0% No A
Refl Lower Limit

Zero speed setting

If zerospeed setting is set within parameter H2-01 or H2-02, option 1, the Inverter will operate at the set

minimumfrequency level programmed in parameter E1-09. One of the programmed outputs will closeits
contact.
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Improved Operating Efficiency

I mproved Operating Efficiency

This section explains functions for improving motor operating efficiency.

€ Compensating for Insufficient Torqueat Start and L ow-speed Operation (Torque
Compensation)

The torque compensation function detects that the motor load has increased and increases the output torque.

The Torque Compensation function cal culates and adjusts the motor primary loss voltage according to the out-
put voltage (V) and compensates for insufficient torque at startup and during low-speed operation. Calculate
the compensation voltage as follows: Motor primary voltage loss x parameter C4-01.

BRelated Parameters

Name Change
Pg{gy' Description Setting Fact_ory during Access
Number LCD Display Range Setting Opera- Level
tion
Torque compensation | Set the torque compensation gain using the multiplication
gain factor. Normally, there is no need to set this parameter.
Adjust the torque compensation gain in the following cir-
cumstances.
« If thecableis very long, increase the set value. 0.00to
C4-01 « If the (maximum applicable) motor capacity is smaller 2 50 1.00 Yes A
i than the Inverter capacity, decrease the set value. ’
Torg Comp Gain « I the motor is vibrating, reduce the set value.

Adjust this parameter so that the output current during
low-speed rotation does not exceed the Inverter rated out-
put current range.

Torque compensation | Set the primary delay for thetorque compensation function

primary delay time | inms. 5
Normally, thereis no need to make this setting. Adjust this 0to
C4-02 parameter in the following circumstances. 10000 200 ms No A [~
Torg Comp Time « |If themotor isvibrating, increase the set value.

« If the motor response is low, decrease the set value.

mAdjusting Torque Compensation Gain
Normally, there is no need to make this adjustment.
Adjust the torque compensation gain under the following circumstances.
- |If the cableis very long, increase the set value.
« |If the (maximum applicable) motor capacity is smaller than the Inverter capacity, decrease the set value.

« |f the motor is vibrating, reduce the set value.

Adjust this parameter so that the output current during low-speed rotation does not exceed the Inverter’s rated
output current range.

BAdjusting the Torque Compensation Primary Delay Time parameter
Set the torque compensation function primary delay in ms.

Normally, there is no need to make this setting. Adjust the parameter as shown below.
- |If the motor is vibrating, increase the set value.
« |f the motor response is low, decrease the set value.
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@ Field weakening option

The field weakening function is used to reduce the output voltage to the motor when the following conditions

are matched:
» The frequency reference is above the value set in d6-02.
» Speed agree is matched.
« A digital input (H1-01 to H1-05) is set to 63.

In this case the output voltage is set to the value programmed in parameter d6-01 as a percentage of the corre-

sponding value for this frequency in the V/f curve.

ERelated parameters

Param- NETE Setti Chtlige RS-422A/
e LCD Description etting Fact_ory during Access 485
Y " Range Setting Opera- Level .
Display e Register
Set the Inverter output voltage
Field weaken- | when the field weakening com-
ing level .
mand is input.
It is enabled when the field wesk- 0to
d6-01 ening command is set for amulti- 100 80% No A 2A0H
_ function input.
F'e'dL'\\I’IV eak | Set the level as a percentage tak-
ing the voltage set in the V/f pat-
tern as 100%.
Field fre- | Set the lower limit in Hz of the
quency frequency range where field con-
trol isvalid.
46-02 Th(_afleld weakening cpmmand is| 0.0to 0.0 Hz No A 2A1H
Field-Weak valid only at frequencies above 120.0
Freq this setting and only when the
speed isin agreement with the
current speed reference.
H1-01 ) 400H
- Tergwér_wg?sel Multifunction Digital Inputs Oto77 No A to
H1-05 404H

Advantage of the function
« Reducing the output voltage in quadratic loads is a smple way to save energy.

« Having better speed and torque stability at frequencies near or above motor rated frequency.

Decreasing the voltage means decreasing the maximum torque in the same percentage.

However if the voltage is decreased only during speed agree, then the rated torque can be kept during

acceleration and deceleration.
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Improved Operating Efficiency

€ Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with alight load.

BRelated Parameters

Name Change
Param- . .
) - Setting | Factory | during | Access
NS:ﬁLer ',‘CD DEEElEe Range Setting | Opera- Level
Display tion
Hunting-prevention 0: Hunting-prevention function disabled
function selection 1: Hunting-prevention function enabled
R The hunting-prevention function suppresses hunting when
N1-01 the motor is operating with alight load. Oorl L No A
Hunt Prev Select If high responseisto be given priority over vibration sup-

pression, disable the hunting-prevention function.

Hunting-prevention gain | set the hunting-prevention gain multiplication factor.

Normally, there is no need to make this setting.

Make the adjustments as follows:

N1-02 « If vibration occurs with light load, increase the setting.
« |f the motor stalls, reduce the setting.

If the setting istoo large, the voltage will be too sup-
pressed and the motor may stall.

0.00to

250 1.00 No A

Hunt Prev Gain
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M achine Protection

€ Preventing Motor Stalling During Operation
Stall prevention during operation prevents the motor from stalling by automatically lowering the Inverter's
output frequency when atransient overload occurs while the motor is operating at a constant speed.

If the Inverter output current continues to exceed the setting in parameter L3-06 for 100 ms or longer, the
motor speed is reduced. Set the enable or disable deceleration time using parameter L3-05. Set the decelera-
tion time 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.

BRelated Parameters

Param- Name Change
. Setting | Factory | during Access
eter- . Description R Setti o Level
Number LCD Display ange etting pera- eve
tion
Stall prevention selec- | 0: Disabled (Operates according to the setting. Motor
tion during running func- may stall when the load is large.)
tion selection 1: Enabled--Deceleration time 1 (Stall prevention func-
L1305 ggr)] during operation deceleration timeis set in C1- Oto2 1 No A
StallP Run Sel 2: Enabled--Deceleration time 2 (Stall prevention func-
tion during operation deceleration timeis setin C1-
04.)
Sta:ilupr:sviztr:cr)]?nlevel Enabled when L3-05 is set to 1 or 2. Set as a percentage,
9 9 taking Inverter rated current to be 100%.
L3-06 Normally, there is no need to make this setting. 30t0200 | 120% No A
Lower the set value if the motor stalls at the factory set-
StallP Run Level ting.

@ Detecting Motor Torque
If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
you can output an alarm signal to multi-function output terminal M1-M2 or M3-M4.

To use the overtorque/undertorque detection function, set B or 17 (overtorque/undertorque detection NO/NC)
in one of the following parameters: H2-01 and H2-02 (multi-function output terminals M1-M2 and M3-M4
function selection).

The overtorque/undertorque detection level isthe current level (Inverter rated output current 100%).
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Machine Protection

BRelated Parameters

Name Change
Pg{'ea:w- Description Setting | Factory | during Access
Number LCD Display Range Setting Opera- Level

tion

Overtorque/undertorque detection disabled.
Torque detection selec- Overtorque detection only with speed agreement; oper-
tion 1 ation continues after overtorque (warning).

: Overtorque detected continuously during operation;
operation continues after overtorque (warning).

: Overtorque detection only with speed agreement; out-

put stopped upon detection (protected operation).

Overtorque detected continuously during operation;

L6-01 output stopped upon detection (protected operation). Oto8 0 No A

: Undertorque detection only with speed agreement;
operation continues after overtorque (warning).

: Undertorque detected continuously during operation;
operation continues after overtorque (warning).

: Undertorque detection only with speed agreement; out-
put stopped upon detection (protected operation).

: Undertorque detected continuously during operation;

output stopped upon detection (protected operation).

o

N

w

»

a

Torq Det Sel

(o2}

~

o]

Torque detection level 1

L6-02 V/f control: Inverter rated current is set as 100%. 0to 300 150% No A
Toq Det 1 Lvl
Torque detection time 1 0.0to
L6-03 Set the overtorque/undertorque detection time. ’ 0.1s No A
Torg Det 1 Time 10.0
Multi-function Output (H2-01 and H2-02)
Set .
Value Function
B Overtorque/undertorque detection 1 NO
(NO contact: Overtorque detection and undertorque detection enabled when contact is ON)
17 Overtorque/undertorque detection 1 NC
(NC contact: Overtorque detection and undertorque detection enabled when contact is OFF)
S
ML 6-01 Set Valuesand LED Indicators [

The relationship between alarms displayed by the Digital Operator when overtorque or undertorque is
detected and the set valuesin L6-01, is shown in the following table.

Set LED Indicator
Function Overtorque/Undertorque
Value .
Detection 1

0 Overtorque/undertorque detection disabled. -

1 Overtorque detecgon only with speed matching; operation continues after OL 3 flashes
overtorque (warning).

2 Overtorque detected cgntlnuously during operation; operation continues OL3 flashes
after overtorque (warning).
Overtorque detection only with speed matching; output stopped upon detec- .

3 . . OL3lit
tion (protected operation).
Overtorque detected continuously during operation; output stopped upon .

4 X . OL3lit
detection (protected operation).

5 Undertorque dete_ctlon only with speed matching; operation continues after UL3 flashes
overtorque (warning).

6 Undertorque detected (_:ontl nuously during operation; operation continues UL3 flashes
after overtorque (warning).

7 Undertorque detection only with speed matching; output stopped upon UL3 it
detection (protected operation).
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Set LED Indicator
Function Overtorque/Undertorque
Value g
Detection 1
8 Undertorque detected continuously during operation; output stopped upon UL3 lit
detection (protected operation).

W Setting Example
The following diagram shows the time chart for overtorque and undertorque detection.
« Overtorque Detection

Motor current

L6-02 s 4

Overtorque detection 1 NO L6-03

ON L6-03 ON

*Overtorque detection disabled band is approximately 10% of the Inverter rated output current.

 Undertorque Detection

Motor current (output torque)

*
L6-02 P

v
A 4

Overtorque detection 1 NO | L6-03 ON L6-03 ON

*Overtorque detection disabled band is approximately 10% of the Inverter rated output current.
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Machine Protection

@ Motor Overload Protection

You can protect the motor from overload using the Inverter's built-in electronic thermal overload relay.

BRelated Parameters

Name Change
Pg{gy' Dsslaan Setting | Factory | during | Control
NUTilED LCD Display Range Setting Opera- Methods
tion
Motor rated current
Set the motor rated current. 0.32to 190A
E2-01 This set value becomes the base value for motor protection 6.40 T 1 No Q
and torque limit. It is an input data for autotuning. *2
Motor Rated FLA
Motor protection selec- | Set to enable or disable the motor overload protection
tion function using the electronic thermal relay.
0: Disabled
1. Genera motor protection
L1-01 With applications where the power supply is often turned ool 1 No )

ON and OFF, thereisarisk that the circuit cannot be pro-
MOL Fault Select tected even if this parameter has been set to 1, asthe ther-
mal valuewill bereset. If multiple motors are connected to
one Inverter, set this parameter to 0 and install athermal
relay in each motor.

Motor protection time Set the electronic thermal detection time in minutes.
parameter Normally, there is no need to make this setting. 01t
L1-02 The factory setting is 120% for 1 min. 5 00 1.0min No A
) If the motor overload resistance is clear, set the overload )
MOL Time Const protection time during hot start to stit the motor.

* 1. Factory settings depend on Inverter capacity. (The shown values are for a200 V Class Inverter for 0.4 kW.)
* 2. The settings range is 10% to 200% of the Inverter rated output current. (The values shown are for a200 V Class Inverter for 0.4 kW.)

Multi-Function Outputs (H2-01 and H2-02) 5
AR
VSet Function
alue

1F Motor overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection level)

W Setting Motor Rated Current

Set the rated current value on the motor nameplate in parameter E2-01.
EMotor Overload Protection Characteristics

Set the overload protection function L1-01 according to the applicable motor.

The following table shows the motor type and tolerance |oad characteristics.
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L1-01
Set
Value

Motor Type

Tolerance Load Characteristics

Cooling Ability

Electronic Thermal
Operation (at 100%
Motor Load)

General-purpose
motor (standard
motor)

Torque (%)

120

Shol

3.7 kW max.

rt time 60s|

5.5 to 15 KW
8.5 KW min.

100 l
95 -4

50

80% ED
30 min. s

Contingous

n

Frame:
umber
ax. |

speed OfFr

m
200 LY/ spéed of 160 MJ fo
min.

Rated rotation speed
=100% speed

r Frale number Max.
ed oh200 LJ min.

% ED or 30 min>

e number Max.

180 L)
| Frame number

0110

3 50 100120

167 200

Rotation speed (%)

Use this motor for
operations using a
commercial power
supply. This motor
construction yields
best cooling effect

when operating at 50/

60 Hz.

When operating continu-
ously at 50/60 Hz or less,
motor overload detection
(OL1) is detected. The
Inverter outputs the error
contact and the motor
coasts to a stop.

W Setting Motor Protection Operation Time

Set the motor protection operation timein L1-02.

If, after operating the motor continuoudly at the rated current, a 120% overload is experienced, set the (hot

start) electronic thermal protection operation time. The factory setting is resistance to 120% for 60 seconds.

The following diagram shows an example of the characteristics of the electronic thermal protection operation

time (L1-02 = 1.0 min., operation at 60 Hz, general-purpose motor characteristics, when L1-01 is set to 1)

Operating time (min.)

10
7

3

1

0.4

0.1

-~ Cold start

- Hot start

W Setting Precautions

100

200

Motor current (%)
E2-01 is set to 100%

Fig 6.25 Motor Protection Operation Time

- |f multiple motors are connected to one Inverter, set parameter L1-01 to O (disabled). To protect the motor,
install athermal relay in the motor power cable and perform overload protection on each motor.

« With applications where the power supply is often turned ON and OFF, there is arisk that the circuit can-
not be protected even if this parameter has been set to 1 (enabled), because the thermal value will be reset.

« For save overload tripping, set the set value in parameter L1-02 to alow setting.

» When using a general-purpose motor (standard motor), the cooling ability will be lowered by f1/4 (fre-

guency). Consequently, the frequency may cause motor overload protection (OL1) to occur, even below

the rated current. If operating on the rated current at a low frequency, use a special motor.

W Setting the Motor Overload Pre-Alarm
If the motor overload protection function isenabled (i.e., L1-0lisset to 1) and you set H2-01 or H2-02 (multi-

function output terminals M1-M2 and M3-M4 function selection) to 1F (motor overload OL1 pre-alarm), the
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Machine Protection

motor overload pre-alarm will be enabled. If the electronic thermal value reaches minimum 90% of the over-
load detection level, the output terminal that has been set will be turned ON.

€@ Motor Overheating Protection Using PTC Thermistor Inputs

Perform motor overheating protection using the thermistor temperature resistance characteristics of the PTC
(Positive Temperature Coefficient) built into the windings of each motor phase.

BRelated Parameters

Name Change
[P Aer Setting | Factory | during Access
eter- . Description R Setti o el
Number LCD Display ange etting pera- eve
tion
Alarm operation selection dur- Set H3-09 to E and select the operation when the input
ing motor overheating motor temperature (thermistor) input exceeds the alarm
detection level (1.17 V).
0: Decelerate to stop
L1-03 1: Coast to stop 0to3 3 No A
Mtr OH Alarm Sel 2: Emergency stop using the deceleration time in C1-09.
3: Continue operation (OH3 on the Digital Operator
flashes).
Motor overheating operation | Set H3-09 to E and select the operation when the motor
selection temperature (thermistor) input exceeds the operation
detection level (2.34 V).
L1-04 0: Decelerate to Stop Oto2 1 No A
Mtr OH Fault Sel L Coasttosiop o
2: Emergency stop using the deceleration time in C1-09.
Motor temperature input filter
time parameter
. Set H3-09 to E and set the primary delay time parameter 0.00to
L1-05 for motor temperature (thermistor) inputs in seconds. 10.00 0.20s No A
Mtr Temp Filter
S
AR

BPTC Thermistor Characteristics

The following diagram shows the characteristics of the PTC thermistor temperature to the resistance value.

Class F Class H

Resistance (Ohms) 150 °G 180 G

A

1330

Tr: Temperature threshold value

550 // S

Temperatue

Fig 6.26 PTC Thermistor Temperature-Resi stance Value Characteristics
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WOperation during Motor Over heating

Set the operation if the motor overheats in parameters L1-03 and L1-04. Set the motor temperature input filter
time parameter in L1-05. If the motor overheats, the OH3 and OH4 error codes will be displayed on the Digi-
tal Operator.

Error Codes If the Motor Overheats

Error Code Details
OH3 Inverter stops or continues to operate, according to the setting in L1-03.
OH4 Inverter stops according to the setting in L1-04.

By setting H3-09 (Multi-function Analog Input Terminal A2 Function Selection) to E (Motor temperature
input), you can detect dlarm OH3 or OH4 using the PTC temperature-resi stance characteristics and protect the
motor. The terminal connections are shown in the following diagram.

Multi-function % i w1 Multi-function
digital input M2 digital output
+V v Fault digital

(+15V, 20mA) output

5 M3 Multi-function
4 PHC output

Branch resistance
18kQ ™t

D A2
(0-10v)

PTC thermistor

. AC

"1 The resistance value of 18 kQ is only valid for using a 3-phase PTC with the characteristic
shown on the previous page.

Fig 6.27 Mutual Connections for Motor Overheating Protection

Setting Precautions

*  When inputting a voltage signal to terminal A2, pin 2 of the DIP-switch S1 on the control terminal board
has to be turned to OFF (A2 voltage input). The factory setting is ON (A2 current input).

* The parameter H3-08 (analog input terminal A2 signal level) hasto be set to 0 (0-10V input).

€ Limiting Motor Rotation Direction

If the motor is set to reverse rotation prohibited, a reverse run command will not be accepted even if it isinput.
Use this setting for applications in which reverse motor rotation can cause problems (e.g. fans, pumps, €etc.).

B Related Parameters

Prohibition of
reverse 0: Reverse enabled
operation | 1: Reverse disabled
b1-04 2: Switch phase order Oto2 0 No A 183H

Reverse Oper (reverse enabl ed)
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Continuing Operation .

Continuing Operation

This section explains functions for continuing or automatically restarting Inverter operation after a
momentary power |oss.

@ Restarting Automatically After Power |s Restored

After amomentary power loss, the Inverter can be restarted automatically to continue motor operation.
To restart the Inverter after power isrecovered, set L2-01to 1 or 2.

If L2-01issetto 1, when power isrecovered within the time set in L2-02, the Inverter will restart. If the power
loss time exceeds the time set in L2-02, an alarm UV 1 (main circuit undervoltage) will be detected.

If L2-01is set to 2, when the main power supply is recovered while the control power supply (i.e., power sup-
ply to the control circuit) is backed up, the Inverter will restart. Consequently, alarm UV 1 (main circuit under-
voltage) will not be detected.

BRelated Parameters

Name Change
Pg{gy' Description Setting | Factory | during Access
Number LCD Display Range Setting Op_era- Level
tion
Momentary power loss detec- | 0: Disabled (main circuit undervoltage (UV) detection)
tion 1: Enabled (Restarted when the power isrestored within
thetime for L2-02. If thisis not the case, main circuit
L2-01 undervoltage will be detected.) 0to2 0 No A
PwiL Selecti 2: Enabled while CPU is operating. (Restarts when power
wrl Selection returns during control operations. Does not detect
main circuit undervoltage.)
Momentary power loss ride- idethrouch i h lass selei
L2-02 thru time (Rleiaé 1r)oiL;g Se‘ttlt r:i, when momentary power loss selection 01020 o_& s No A
PwrL Ridethru t )
Min. baseblock (BB) time Set the Inverter’s minimum baseblock time; when the
Inverter isrestarted after power loss ridethrough. '5
g Sets the time to approximately 0.7 times of the motor sec-
L2:03 ondary circuit time parameter. 011050 01s No A
When an overcurrent or overvoltage occurs during a speed AR
PwrL Baseblock t search or DC injection braking, increase the set values.
Voltage recovery time Set the time required to return the Inverter output voltage
g to normal voltage at the completion of a speed search. 0.0to 1
L204 Set the time required to recover from 0 V to the maximum 5.0 03s No A
PwrL V/f Ramp t voltage.
U ndervoltagleeé:V) detection Sets the main circuit undervoltage (UV) detection level
(main circuit DC voltage). 150 to 190V
L2-05 Usually changing this setting is not necessary. 210 *2 No A
Insert an AC reactor in the Inverter input side to lower the *2
PUV Det Level main circuit undervoltage detection level.

* 1. Factory settings depend on Inverter capacity. (The values shown are for a200 V Class Inverter for 0.4 kW.)
* 2. Thesevaluesare for a200 V Class Inverter. For a400 V Class Inverter, double the values.

W Setting Precautions
- Error output signals are not output during momentary power |0ss recovery.

- To continue Inverter operation after power has been restored, make settings so that run commands from
the control main circuit terminal are stored even while power is suspended.

- If the momentary power loss operation selection is set to 0 (Disabled), when the momentary power loss
exceeds 15 ms during operation, alarm UV 1 (main circuit undervoltage) will be detected.
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@ Speed Search

The speed search function finds the actua speed of a motor that is coasting without control and then starts
smoothly from that speed. It is also activated after momentary power loss detection when L2-01 is set to
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enabled.

BRelated Parameters

Param- Name ) Change
P Setting | Factory during Access
eter- . Description p
N LCD Display Range Setting Opera— Level
tion
Speed search selection | Enables/disables the speed search function for the RUN com-
(current detection or | mand and sets the speed search method.
speed calculation) 0: Disabled, speed calculation
1: Enabled, speed calculation
2: Disabled, current detection
3: Enabled, current detection
Speed Calculation
b3-01 When the search is started, the motor speed is cal culated and Oto4 2 No A
acceleration/deceleration is performed from the calculated
Slip Comp Gain speed to the specified frequency (motor direction isalso
searched).
Current Detection
The speed search is started from the frequency when power
was momentarily lost or the maximum frequency and the
speed is detected when the set search current level is reached.
Speed search operating
current (CrU"r‘)?m detec- | Setsthe speed search operation current as a percentage, taking
on the Inverter rated current as 100%. Oto
b3-02 Not usually necessary to set. When restarting is not possible 200 120% No A
SpdSrch Current with the factory settings, reduce the value.
Speed search decelera-
tion time (current detec- | Setsthe output frequency deceleration time during speed
tion) search. 0.1to
b3-03 Set the time for deceleration from the maximum output fre- 10.0 20s No A
SpdSrch Dec Time quency to the minimum output frequency.
Speed search wait time
(current detection or Sets the contactor operating delay time when there is a contac-
b3-05 speed calculation) tor on the output side of the Inverter. When a speed search is 0.0to 02
. .2s No A
performed after recovering from a momentary power loss, the 20.0
Search Delay search operation is delayed by the time set here.
Momentary power loss 0: Disabled (main circuit undervoltage (UV) detection)
detection 1: Enabled (Restarted when the power is restored within the
time for L2-02. If thisis not the case, main circuit under-
L2-01 voltage will be detected.) Oto2 0 No A
Pwrl Selection 2: Enabled while CPU is operating. (Restarts when power
returns during control operations. Does not detect main cir-
cuit undervoltage.)
Min. baseblock time Sets the Inverter’s minimum baseblock time, when the inverter
is restarted after power loss ridethrough.
Sets the time to approximately 0.7 times the motor secondary
L2-03 it time paraarﬁgerl 011050 | o01s No A
PwrL Baseblock t If an overcurrent or undercurrent occurs when starting a speed
search or DC injection braking, increase the set values.
Voltage recovery time Sets the time required to return the Inverter output voltage to
normal voltage at the completion of a speed search. 0.0to *
L2:04 Sets the time required to rgcover from%jv to the maximum 5.0 03s™ No A
PwrL V/f Ramp t voltage.

* 1. Factory settings depend on Inverter capacity. (The values shown arefor a200 V Class Inverter for 0.4 kW.)




Continuing Operation

Multi-function digital Inputs

Set q Access
Value lcien Level

External search command 1
OFF: Speed search disabled)

61 ON: Speed estimation (Estimate the motor speed and start search from estimated speed) Yes
Current detection (Start speed search from maximum output frequency)
External search command 2
OFF: Speed search disabled
62 ON: Speed estimation (Estimate the motor speed and start search from estimated speed) (Same operation as external Yes

search command 1)
Current detection: Start speed search from set frequency (reference frequency when search command was
input).

External search command 3
OFF: Speed search disabled
64 ON: Speed estimation (Estimate the motor speed and start search from estimated speed) (Same operation as external Yes
search command 1)

Current detection: Start speed search from output frequency.

W Setting Precautions

» When both external search commands 1 and 2 are set for the multi-function digital terminals, an OPEO3
(invalid multi-function input selection) operation error will occur. Set either external search command 1 or
external search command 2.

« |f performing speed search using external search commands, add an external sequence so that the run com-
mand and external search command are both ON. This 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 the contact, you can reduce the
search time by setting 0.0 s. After waiting for the speed search wait time, the Inverter starts the speed
search.

» Parameter b3-02 is a current detection speed search (current detection level for search completion). When
the current falls below the detection level, the speed search is viewed as completed and the motor acceler- 5
ates 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).

W Application Precautionsfor Speed Searches Using Estimated Speed

« Always perform stationary autotuning for line-to-line resistance before using speed searches based on esti-
mated speeds.

- If the cable length between the motor and Inverter is changed after autotuning has been performed, per-
form autotuning again.
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W Speed Search Selection

Set whether to enable or disable speed search at start and set the type of speed search (estimated speed or cur-
rent detection) using setting b3-01. To perform speed search when inputting the run command, set b3-01 to 1

or 3.

Table 6.1 Search Methods

Search Name

Estimated Speed

Current Detection

Search Method

Estimates the motor speed when the search
starts and accelerates and decel erates from the
estimated speed to the set frequency. You can
also search including direction of motor rota-
tion.

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 during
the search.

External Speed Search
Command

External search command 1, externa search
command 2 and external search command 3
become the same operation, estimating the
motor speed and starting the search from the
estimated speed.

External speed search command 1:

Starts speed search from the maximum output
frequency.

External speed search command 2:

Starts speed search from the frequency refer-
ence set before the search command.

External speed search command 2:

Starts speed search from the output frequency.

Application Precau-
tions

Cannot be used multi-motor drives, motors two
or more frames smaller than the Inverter capac-

ity.

The motor may accelerate suddenly with light
loads.

mEstimated Speed Search
Thetime chart for estimated speed searchesis shown below.

Search at Startup

The time chart for when speed search at startup and speed search to multi-function input terminals is shown

below.

OFF

Run command

ON

Deceleration time set in b3-03

Set frequency

Output frequency

speed det

Set using e/_\/_/—
Cted

eference

/‘\

b3-02

QOutput current

(\__/

0.7t01.0s

< »

>l
>4

Minimum baseblock time (L2-03) x 0.7*

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.

Note:

*Lower limit set using Speed Search Wait Time (b3-05)

Fig 6.28 Speed Search at Startup (Estimated Speed)




Continuing Operation

Speed Search after Short Baseblock (during Power L oss Recovery, etc.)
« Loss Time shorter than the Minimum Baseblock Time (L2-03)

AC power suppl OFF . Set frequenc
p pply ON Start ;(sjmg g /referenqc . y
speed detecte

Output current

<—— 10 ms

Yv

— *1. Baseblock time may be reduced by the output frequency
immediately before the baseblock.
. . *2. After AC power supply recorvery, motor waits for the
Minimum baseblock time (L2-03) x 0.75 *1 minimum Speed Search Wait Time (b3-05).

Fig 6.29 Speed Search after Baseblock (When Estimated Speed: Loss Time Is Set in L2-03)

« Loss Time longer than the Minimum Baseblock Time (L2-03)

AC power supply ON OFF Start using speed detected
Set frequency

'/_/L reference

Output frequency

QOutput 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 6.30 Speed Search after Baseblock (Estimated Speed: Loss Time > L2-03)
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ECurrent Detection Speed Search

Speed Search at Startup
The time chart when speed search at startup or external speed search command is selected is shown below.

OFF ON L .
Run command Deceleration time set in b3-03
Maximum output - / S?t fequency
frequency or reference
set frequency
Output frequency
L~ —~— ~—— b3-02
Output current
Minimum baseblock time * Lower limit is set using Speed Search Time (b3-05).

(L2-03)

Fig 6.31 Speed Search at Startup (Using Current Detection)

Speed Search after Short Baseblock (during Power L oss Recovery, etc.)
« Loss Time Shorter Than Minimum Baseblock Time

AC power supply ON OFF Output frequency before power loss
Deceleration time Set fequency
/ set in b3-03 reference
QOutput frequency
b3-02
speed search operating current
v
T—— N ———
QOutput current /
- » *1 Baseblock time may be reduced by the output
. . - frequency immediately before baseblock.
Minimum baseblock time (L2-03)*1 *2  After AC power supply recovery, motor waits for
2 > the minimum Speed Search Wait Time (b2-03).

Fig 6.32 Speed Search After Baseblock (Current Detection: Loss Time < L2-03)

« Loss Time Longer Than Minimum Baseblock Time

AC power supply ON OFE Output frequency before power loss

- - Set fequency
Deceleriu/on speed set in b3-03 (eference
Output frequency

b3-02
Speed search operating time

v
~—— )|
Output current /

Speed search wait time (b3-05)

> >

Minimum baseblock time*
(L2-03)

Fig 6.33 Speed Search After Baseblock (Current Detection: Loss Time > L2-03)



Continuing Operation .

4 Continuing Operation at Constant Speed When Frequency Reference | s L ost

The frequency reference loss detection function continues operation at reduced speed using the set value in
parameter L4-06 as frequency reference value. When using an analog input as frequency reference, a fre-
guency reference loss is detected, when the reference value drops over 90 % in 400 ms or less.

When the error signal during frequency reference loss is output externally, set H2-01 or H2-02 (multi-function
digital output terminal M1-M2 and M3-M4 function selection) to C (frequency reference lost).

BRelated Parameters

Name Change

i it Setting | Factory during Access
eter- LCD Display Description Range | Setting | Opera- Level
Number per
Operation when fre- !
quency reference is | % Stop ) )
missing 1: Operation (L4-06*fref @l oss) inverter runswith reduced
L4-05 speed. Oorl 0 No A
Ref Loss Sel Frequency reference is lost: Frequency reference dropped

over 90% in 400 ms.

Output frequency adjust-
ment after freq. refer- | |f L4-05is set to 1 and the reference is lost, inverter will
ence loss run at:
fout = L4-06*fref
Fref at Floss before lossing.

L4-06 0-100% 80% No A

@ 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. Thisis called the auto restart function. &

Set the number of auto restartsin parameter L5-01. [

The auto restart function can be applied to the following errors. If an error not listed below occurs, the protec-
tion function will operate and the auto restart function will not work.

e OC (Overcurrent) e LF (Output phase failure)
* GF (Ground fault) OL1 (Motor overload)

* PUF (Fuse blown) ¢ OL2 (Inverter overload)
OH1 (Motor overheat)

* OV (Main circuit overvoltage)

« UV1 (Main Circuit Undervoltage, Main Circuit MC Operation Failure) ~ * OL3 (Overtorque)
» PF (Main circuit voltage fault)

BAuto Restart External Outputs

To output auto restart signals externally, set H2-01 or H2-02 (multi-function digital output terminals M1-M2
and M3-M4 function selection) to 1E (auto restart).
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BRelated Parameters

Name Change
P:tr:rr? : Description Setting | Factory | during Access
Number LCD Display Range | Setting Oggr:a— Level
Numbe;ttt);iutt: restart Set the number of auto restarts attempts.
L5-01 P Automatically restarts after a fault and conducts a speed 0to 10 0 No A
Num of Restarts search from the run frequency.
Auto restart operation | serq\yhether afault digital output is activated during fault
selection restart.
L502 0: No output (Fault contact is not activated.) Oorl 0 No A
Restart Sel 1: Output (Fault contact is activated.)

W 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 the error has been verified and an error reset
has been input.
After the power supply is turned OFF and then ON again.



Inverter Protection

| nverter Protection

@ Reducing Inverter Overheat Pre-Alarm Warning Levels

The Inverter detects the temperature of the cooling fin using the thermistor and protects the Inverter from
overheating.

The following overheating pre-alarm warnings are available: Stopping the Inverter as error protection and
continuing operation, with the alarm OH (Radiation fin overheating) on the Digital Operator flashing.

BRelated Parameters

Name Change
P:tr:ﬂq- Pesaiinian Setting | Factory | during Access
LCD Display P Range | Setting | Opera- Level
Number .
tion
Overheat pre-alarm level Sets the detection temperature for the Inverter overheat
detection pre-alarmin °C. o
L8-02 The pre-alarm is detected when the cooling fin tempera- 5010130 95°C No A
OH Pre-Alarm Lvl ture reaches the set value.
Inverter overheat (OH) pre- | Sets the operation for when the Inverter overheat pre-
alarm operation selection alarm goes ON.
0: Decelerate to stop in deceleration time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time C1-09. Oto3 s No A
3: Continue operation (Monitor display only.)
OH-Pre-Alarm Sel A faultwill be givenin setting 0 to 2 and aminor fault will
be given in setting 3.
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|nput Terminal Functions

€ Temporarily Switching Operation between Digital Operator and Control Circuit
Terminals

You can switch the Inverter run command inputs and frequency reference inputs between loca (i.e., Digita
Operator) and remote (input method using b1-01 and b1-02).

You can switch between local and remote by turning ON and OFF the terminalsif an input from H1-01 to H1-
05 (multi-function digital input terminal S3 to S7 function selection) has been set to 1 (local/remote selection).

To set the control circuit terminals to remote, set b1-01 and b1-02 to 1 (Control circuit terminals).

BRelated Parameters

Param- N . Cha_nge
P Setting | Factory during Access
eter- . Description p
N LCD Display Range Setting Opera— Level
tion
Reference selection Set the frequency reference input method.
0: Digital Operator
b1-01 1: Control circuit terminal (analog input) Oto3 1 No Q
2: RS-422A/485 communications
Reference Source 3: Option Card
Operation method selection | Set the run command input method
0: Digital Operator
b1-02 1: Control circuit terminal (sequence input) Oto3 1 No Q
2: RS-422A/485 communications
Run Source 3: Option Card

You can also perform local/remote switching using the LOCAL/REMOTE Key on the Digital Operator. When
& the local/remote function has been set in the external terminals, the LOCAL/REMOTE Key function on the
Digital Operator will be disabled.
INFO

@ Blocking Inverter Outputs (Baseblock Commands)

Set 8 or 9 (Baseblock command NO/NC) in one of the parameters H1-01 to H1-05 (multi-function digital

input terminal S3 to S7 function selection) to perform baseblock commands using the terminal's ON/OFF
operation and prohibit Inverter output using the baseblock commands.

Clear the baseblock command to restart the operating using speed search from the frequency reference value
before the baseblock command was input.

Multi-function digital Inputs (H1-01 to H1-05)

Set .
Value Function

8 External baseblock NO (Normally Open contact: Baseblock when ON)

9 External baseblock NC (Normally Closed contact: Baseblock when OFF)




BTime Chart

The time chart when using baseblock commands is shown below.

Operation / Stop OFF OoN

Baseblock command Input

Freguency reference

Cutput frequency

Cleared

l/ Search fi

NS

Input Terminal Functions

Coast to stop

Fig 6.34 Baseblock Commands

If using baseblock commands with a variable load, do not frequently input baseblock commands during
operation, as this may cause the motor to suddenly start coasting and this may result in the motor falling or
slipping.
« Always use base block command when a contactor between inverter and motor is installed.

IMPORTANT

€ Raising and L owering Frequency References Using digital Signals (UP/DOWN)

The UP and DOWN commands raise and lower Inverter frequency references by turning ON and OFF a mul- 5
tifunction digital input terminal S3to S7.

To use this function, set one of the parameters H1-01 to H1-05 to 10 (UP command) and 11 (DOWN com-
mand). Be sure to allocate two terminals.

The output frequency depends on the acceleration and decel eration time. Be sure to set b1-02 (Run command)
to 1 (Control circuit terminal)

BRelated parameters

Name Change
P:tr:rrlw— Pessiian Setting | Factory | during Access
I_-CD p Range Setting | Opera- Level
Number Display tion
Frequency
reference | Set the output frequency upper 0010
d2-01 | upperlimit | |imit as a percentage of the max. 1'10 0 100.0%| No A
Ref Upper | output frequency. '
Limit
Frequency
reference | Setsthe output frequency lower 0010
d2-02 | lowerlimit | |imit as a percentage of the maxi- 1'10 0 0.0% No A
Re[iﬁ’i‘fer mum output frequency. '
Master speed
reference Set the master speed reference 0010
d2-03 | lowerlimit | |ower limit as a percentage of the 1'10 o 0.0% No A
Re‘iir';]‘i’t""er max. output frequency. '
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B Precautions

When setting and using UP and DOWN commands, observe the following precautions.

Setting Precautions

If multi-function input terminals S3 to S7 are set as follows, operation error OPEO3 (Invalid multi-function
input selection) will occur:

« Only either the UP command or DOWN command has been set.
- UP/DOWN commands and Acceleration/Decel eration Ramp Hold have been allocated at the same time.

Application Precautions
« Freguency outputs using UP/DOWN commands are limited by the frequency reference upper and lower
limits set in parameters d2-01 to d2-03. Here, frequency references from anal og frequency reference termi-
nal A1l becomes the frequency reference lower limit. If using a combination of the frequency reference
from terminal A1 and the frequency reference lower limit set in either parameter d2-02 or d2-03, the larger
lower limit will become the frequency reference lower limit.

« If inputting the run command when using UP/DOWN commands, the output frequency accelerates to the
frequency reference lower limit.

« When using UP/DOWN commands, multi-step operations are disabled.

« When d4-01 (Frequency Reference Hold Function Selection) is set to 1, the frequency reference held using
the UP/DOWN functions is stored even after the power supply is turned OFF. When the power supply is
turned ON and the run command is input, the motor accelerates to the frequency reference that has been
stored. To reset (i.e., to 0 Hz) the stored frequency reference, turn ON the UP or DOWN command while
the run command is ON.

€ Hold Analog Frequency Using User-set Timing

When one of H1-01 to H1-05 (multi-function 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 isturned ON and operation will continue thereafter at that frequency.

The analog value 100 ms after the command is turned ON is used as the frequency reference.

ON ON ON

Sample/hold H :
command ] | _ | :
100 § 100 < ->§100§

‘msec i ‘msec ‘msec | —

Analog input

A Frequency reference

Fig 6.35 Sample/Hold Analog Frequency

mApplication Precautions
When setting, executing sample and hold for analog frequency references, observe the following precautions.

» When performing sample/hold of analog frequency reference, be sure to store reference for 100 ms mini-
mum. If the sample/hold time isless than 100 ms, the frequency reference will not be held.

» The analog frequency reference that is held will be del eted when the power supply is turned OFF.



Input Terminal Functions .

€ Switching Oper ations between a Communications Option Card and Control Cir-
cuit Terminals

You can switch frequency reference input between the Communications Option Card and the control circuit
terminals. Set one of the parameters H1-01 to H1-05 (multi-function digital input terminal S3 to S7 function
selection) to 2 (Option/Inverter selection) to enable switching reference input using the terminal ON/OFF sta-
tus when the Inverter is stopped.

W Setting Precautions

To switch command inputs between the Communications Option Card and the control circuit terminals, set the
following parameters.

 Set b1-01 (Reference Selection) to 1 (Control circuit terminal [analog input])
« Set b1-02 (Operation Method Selection to 1 (Control circuit terminal [sequence inputs])

« Set one of the parameters H1-01 to H1-05 (multi-function digital input terminal S3 to S7 function selec-
tion) to 2 (Option/Inverter selection).

Terminal Status Frequency Reference and Run Command Selection
Inverter
OFF (Can be operated from frequency reference or control circuit terminal from analog input termi-
nal.)

Communications Option Card

ON (Frequency reference and run command are enabled from communications Option Card.)

@ Jog Frequency Operation without Forward and Rever se Commands (FJOG/
RJOG)

The FJOG/RJOG command functions operate the Inverter using jog frequencies by using the terminal ON/ &

OFF operation. When using the FIOG/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 (multi-function digital input terminal S3to S7
function selection) to 12 (FJOG command) or 13 (RJOG command).

Another function is the JOG2 function

BRelated Parameters

Param- T2 Change
eter- Description Setting | Factory | during Access
Number LCD Display Range Setting Opera— Level
tion
Jog frequency reference
R The frequency reference when the jog frequency reference Oto
di-17 selection, FJOG command or RIOG command is ON. 120.00 6.00Hz ves Q

Jog Reference

Multi-Function digital Inputs (H1-01 to H1-05)

Set

Value Function

12 FJOG command (ON: Forward run at jog frequency d1-17)

13 RJOG command (ON: Reverse run at jog frequency d1-17)

69 Jog2 Frequency reference
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JOG2 frequency reference
By selecting one of the Digital Inputs, H1-01 to H1-05, option 69 Jog2 Freguency will be enabled.
This function enables you to drive amotor without a RUN command.
JOG2 can only be selected in a 3-wire sequence. If a2-wire sequence is selected OPEO3 will be displayed.

If aRUN command is issued from the Operator, JOG2 command will be ignored. If parameter B1-04=1 the
H1-0* =0 will be ignored.

JOGZ' s priority is higher than any other frequency reference. It's priority is even higher than STOP Command
(S2 term selected in 3-wire sequence) and DB command.

Emergency Stop and HSB have higher priority.

Application Precautions
« Jog frequencies using FJOG and RJOG commands are given priority over other frequency references.

» When both FJOG command and RJOG commands are ON for 500 ms or longer at the same time, the
Inverter stops according to the setting in b1-03 (stopping method selection).

@ Stopping the Inverter by Notifying Programming Device Errorsto the Inverter
(External Error Function)

The external error function performs the error contact output and stops the Inverter operation if the Inverter
peripheral devices break down or an error occurs. The digital operator will display EFx (Externa error [input
terminal Sx]). The x in EFx shows the terminal number of the terminal that input the external error signal. For
example, if an externa error signal isinput to terminal S3, EF3 will be displayed.

To use the externa error function, set one of the values 20 to 2F in one of the parameters H1-01 to H1-05
(multi-function digital input terminal S3 to S7 function selection).

Select the value to be set in H1-01 to H1-05 from a combination of any of the following three conditions.
« Signal input level from peripheral devices
« External error detection method
« Operation during external error detection

The following table shows the rel ationship between the combinations of conditions and the set valuein

H1-O00.
™ (ISr:epeult\llc_)teeYi) Error(lgielt\:ltggy )etr.wd Operation During Error Detection |
VAU | 6 contac | NG Cortat | PR | B | Cosop | (SR | Emegeney | i
Operation (Error) (Warning)

20 Yes Yes Yes

21 Yes Yes Yes

22 Yes Yes Yes

23 Yes Yes Yes

24 Yes Yes Yes

25 Yes Yes Yes

26 Yes Yes Yes

27 Yes Yes Yes

28 Yes Yes Yes
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- (Islgultllcfe/i) Error(lggtéelc\:ltgct)gé\/l.)eﬂ?od Operation During Error Detection |

VAU | o conit | NG contct | P9 | i | sy | Comtto | Ememy | ol
Operation (Error) (Warning)

29 Yes Yes Yes

2A Yes Yes Yes

2B Yes Yes Yes

2C Yes Yes Yes

2D Yes Yes Yes

2E Yes Yes Yes

2F Yes Yes Yes

Notel.Set theinput level to detect errors using either signal ON or signal OFF. (NO contact: External error when ON; NC contact: External error when OFF).

2. Set the detection method to detect errors using either parameter detection or detection during operation.
parameter detection: Detects while power is supplied to the Inverter.
Detection during operation: Detects only during Inverter operation.

Drive Enable

When the Drive Enable and During RUN (RUNX) are active OR the internal RUN command and During
RUN are active the Inverter Ready signal becomes active. When the Run command is given before the Drive
Enable signal an alarm “DNE"is displayed. “DNE"will be displayed until Drive Enable becomes active. The
RUN command must cycle for the Inverter to restart.

When the Drive Enable signal is removed during running, the Inverter stops according the method selected in
b1-03.

The Inverter Ready signal turns low because there is no Drive Enable as the Inverter has stopped. An alarm
“DNE"is displayed until the RUN command of the Inverter has been removed. As the RUN command has
been cleared the alarm will extinguish.
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Monitor Parameters

@ Using the Analog Monitor Parameters

This section explains the analog monitor parameters.

BRelated Parameters

Name Change
PRI L Setting | Factory during Access
Gh i Description Range | Setting | Opera- | Level
Number LCD Display [¢] 9 P
tion
Monitor selection (terminal
FM) Setsthe number of the monitor item to be output (U1-0100)
H4-01 at terminal FM. 1to38 2 No A
4,10 to 14, 28, 34, 39, 40 cannot be set.
Terminal FM Sel
Gain (terminal FM) ggﬁ the multi-function analog output 1 (FM) voltage level
H4-02 Sets whether the monitor item output will be output in 0~100% | 100% Yes )
multiples of 10 V.
Terminal FM Gain The maximum output from the terminal is 10 V. A meter
calibration function is available.
Bias (terminal FM) Sets the multi-function analog output 1 voltage level bias.
Sets output characteristic up/down parallel movement asa 1100~
H4-03 percentage of 10 V. N 110' 0% 0.0% Yes A
. . The maximum output from the terminal is 10 V. A meter 70
Terminal FM Bias A A "
calibration function is available.
Monitor selection (terminal
AM) Sets the number of the monitor item to be output (U1-
H4-04 0O0) from terminal AM. 1to38 3 No A
4,10 to 14, 28, 34, 39, 40 cannot be set.
Terminal AM Sel
Gain (terminal AM) ?et the voltage level gain for multi-function analog output
Set the number of multiples of 10V to be output as the 1000, o
H4-05 100% output for the monitor items. The maimum output 0~100% 50% es Q
Terminal AM Gain from the terminal is 10 V. A meter calibration function is
available.
Bias (terminal AM) Set the multi-function analog output 2 voltage level bias.
Sets output characteristic up/down parallel movement asa 1100~
H4-06 percentage of 10 V. . 110' 0% 0.0% Yes A
. . The maximum output from the terminal is 10 V. A meter bl
Terminal AM Bias calibration function is available.
Analog output 1 signal level
selection (FM) Sets the signal output level for multi-function output 1
(terminal FM)*
H4-07 0: 01010V output Oor2 0 No A
AO Level Select 1 241020 mA
Analog output signal 2 level | geg the signal output level for multi-function output 2
selection (AM) (terminal AM)*
H4-08 ) Oor2 0 No A
AO Level Select 2 0: 0to 10 V output
evel Selec 2:4t0 20mA

* These parameters can only be used with the optional terminal board.




Monitor Parameters

W Selecting Analog Monitor Items

The digital operator monitor items (U1-00 [status monitor]) are output from multi-function analog output
terminals FM-AC and AM-AC. Refer to Chapter 5 Parameters and set the values for the OO part of U1-00
(status monitor).

mAdjusting the Analog Monitor Items

Adjust the output 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.

Adjusting the M eter

The influence of the settings of gain and bias on the analog output channel is shown in Fig. 6.51.
10 V/100% monitor output X output gain + output bias

Output voltage

Gainx10V ... T

10V

ovbl

: : Monitor item
0% 100 %
Fig 6.36 Monitor Output Adjustment
B Setting the Digital Outputs H2 5
The digital output can be set to different options: e
Setting Function Description
0 During Run The selected Output will closeif the RUN command has been issued.

The selected Output will closeif the Inverter output frequency is

2 Frequency agree within the frequency reference zone. The zone is defined by L4-02.

The selected output will closeif the output frequency iswithin afre-

s Desired frequency agree 1 quency detection zone. L4-01 - L4-02 < Fo < L4-01 + L4-02

The selected output will closeif the output frequency is below the
4 Frequency (F-OUT) detection 1 | frequency level specified (L4-01). A hysterisiswidth op L4-02 can be
set. (Acceleration Fq ¢ < L4-01 + L4-02, Decelaration F < L4-01)

The selected output will close if the output frequency is above the
5 Frequency (F-OUT) detection 2 | frequency level specified (L4-01). A hysterisiswidth op L4-02 can be
set. (Acceleration Fy < L4-01, Decelaration Fy ;< L4-01 + L4-02)

The selected output will closeif Inverter isready for operation. This

6 Inverter operation ready means no faults or alarms are recorded.

During DC bus undervoltage

(UV) detection The selected output will be closed if under voltage is detected.

The selected output will close when anormally open (NO) base-

8 During baseblock block command is issued.
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Setting

Function

Description

The selected output will close if the frequency reference from the

9 Frequency reference selection operator is received.
A Run command selection status The selected output will closeif the Inverter receives the RUN com-
mand from the Operator.
E Fault The selected output will closeif aFault is detected. Exceptions are
CPF00 and CPFO1 faults.
F Not used. This output has to be selected if the output is not used.
10 Minor fault The selected output will closeif an Alarm is displayed.
11 Fault reset command active The selected output will close if a Reset command is active.
1A Reverse direction The selected output will close during areverse RUN command.




Communications Functions

This section explains the individual communications functions.

Communications Functions

€ Using RS-422A/485 Communications

You can perform serial communications with SY SMAC CS-series Programmable Controllers (PLCs) or simi-

lar devices using the RS-422A/485 protocol.

BRelated Parameters

. Name Change | Con-
A Setting | Factory | during trol
eter . Description .
Number LCD Display Range Setting Opera— Meth-
tion ods
. Set the frequency reference input method
Reference selection 0: Digital Operator
1: Control circuit terminal (analog input)
b1-01 2: RS-422A/485 communications Oto4 ! No Q
Reference Source 3: Option Card
4: Pulse train input
Operation method selec- Set the run command input method
tion 0: Digital Operator
b1-02 1: Control circuit terminal (sequence input) Oto3 1 No Q
2: RS-422A/485 communications
Run Source 3: Option Card
Slave address 01020
H5-01 Set the Inverter dave address. ? 1F No A
Serial Comm Adr
— Set the baud rate for 6CN RS-422A/485 commu-
Communication speed L
dlection nications.
0: 1200 bps
H5-02 1: 2400 bps Oto4 3 No A
2: 4800 bps
Serial Baud Rate 3: 9600 bps
4: 19200 bps
Communications parity Set the parity for 6CN RS-422A/485 communica-
selection tions.
H5-03 0: No parity 0to2 0 No A
. 1: Even parity
Serial Com S 2: Odd parity
. Set the stopping method for communications
Stopping method after errors.
communication error 0: Deceleration to stop using deceleration timein
C1-02
H5-04 1: Coast to astop 0to3 3 No A
. 2: Emergency stop using deceleration timein C1-
Seria Fault Sel 02
3: Continue operation
Communications error Set whether or not acommuni cations timeout is to
detection selection be detected as a communications error.
H5-05 0: Do not detect Oorl 1 No A
Seria FIt Dtct 1: Detect
Send wait time : i
H5-06 Sﬁ th(terP nlwefrcim tsr:e Itn\t/erter ‘;ecavmg datato 51065 5ms No A
Transmit Wait TIM when the inverter starts to send.
RTS control ON/OFF Select to enable or disable RTS control.
H5-07 0: Disabled (RTSisadways ON) Oorl 1 No A
RTS Control Sel 1: Enabled (RTS turns ON only when sending)
Frequency units of refer- 0: 0.01 Hz units
ence setting and monitor 1 0.01% units Oto
01-03 21039 r/min units 39999 0 No A
Display Scaling 40 to 39999: User desired display
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Param- Name Change | Con-
. Setting | Factory | during trol
eter i Description "
Numb LCD Display Range Setting | Opera- | Meth-
Hmber tion ods

Bit0: CRC error
RS-422A/485 communica- | Bit 11 Datalength error
tions error Bit2: Not used.

Bit 3: Parity error
U1-39 Bit4: Overrun error OtoFF R R A
Bit5: Framing error

Bit6: Timeout

Transmit Err Bit 7. Not used.

Refer to the parameter tables for Digital Operator
displays.

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

RS-422A/485 communications can perform the following operations regardless of the settings in b1-01 and
b1-02.

- Monitoring operation status from the PLC
« Setting and reading parameters

» Resetting errors

« Inputting multi-function commands

An OR operation is performed between the multi-function commands input from the PLC and commands
input from multi-function digital input terminals S3to S7.

BRS-422A/485 Communications Configuration

RS-422A/485 communications are configured using 1 master (PLC) and a maximum of 32 slaves. Serial com-
munications between master and slave are normally started by the master, and the slave responds.

The master performs signal communications with one slave at atime. Consequently, you must set the address
of each slave beforehand, so the master can perform signal communications using that address. Slaves receiv-
ing commands from the master perform the specified function, and send a response to the master.

—

nEnT

Sysmac series PLC

Inverter Inverter Inverter

Fig 6.37 Example of Connections between PLC and Inverter
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B Communications Specifications
The RS-422A/485 communications specifications are shown in the following table.

Item Specifications
Interface RS-422, RS-485
Communications Cycle Asynchronous (Start-stop synchronization)
Baud rate: Select from 1,200, 2,400, 4,800, 9,600, and 19,200 bps.

Data length: 8 bits fixed
Communications Parameters

Parity: Select from even, odd, or none.
Stop bits: 1 bit fixed
Communications Protocol MODBUS

Number of Connectable Units 32 units max. (when using RS-485)

B Communications Connection Terminal

RS-422A/485 communications use the following terminals: S+, S-, R+, and R-. Set the terminating resistance
by turning ON pin 1 of switch S1 for the last Inverter only, as seen from the PLC.

oSt +
S- :ﬁ $1 VZZZZZ, Terminating
O OFF 20 ON I .
RSF-{4822.§ 9{[ [emn i} = ) 'esislance
or R5-485 R+
o % Flaop?
Switch
ARl :j>_ @
o——
Terminating resistance (1/2 W, 110 Ohms)
Fig 6.38 Communications Connection Terminal
1
Y~ 1. Separate the communications cables from the main circuit cables and other wiring and power cables. =]
- 2. Use shielded cables for the communications cables, connect the shield cover to the Inverter earth terminal, and AARAN
® arrange the terminals so that the other end is not connected to prevent operating errors due to noise.

3. When using RS-485 communications, connect S+ to R+, and S- to R-, on the Inverter exterior.

OO0
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mConnection ExampletoaPLC

This section provides a connector pin arrangements and standard wiring diagram for the Serial Communica-
tions Boards/Units.

Connector Pin Arrangement for Serial Communications Boar d/Unit

The connector pin arrangement for the CS1IW-SCB41, CS1W-SCU41, and C200HW-COMO06-V1 Serid
Communications Boards/Units is shown below.

Pin No. Code Signal name 1/0 Pin No. Code Signal name 1/0
1 SDA Send data (-) Output 6 RDA | Receivedata(-) Input
2 SDB | Senddata(+) | Output 7 NC - -
3 NC - - 8 RBD | Receivedata(+) Input
4 NC - - 9 NC - -
5 NC - - Frame | FG FG -
Standard Wiring Diagrams
Wiring diagrams are provided below for RS-485 and RS-422A.
» RS-485 (2-wire)
Communications Board
SYSDRIVE PV
Code | Pin No. Shielded cable Code
Control cir-
SDA 1 S— cuit terminal
block -
RS-422A1485 [SDB| 2 S+ | moncione
interface RDA| & . R— | terminals)
RDB| 8 R+
FG Frame [—— i
SYSDRIVE PV
9-pin D-sub connector
(Connector on cable: Male) Code Control cir-
S5— cuit terminal
block -
S+ mﬁ‘r:\icgiijonrz
R— terminals)
R+

Note Turn ON the terminating resistance switches at the end Inverters.

Fig 6.39 RS-485 Wiring
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« RS-422A (4-wire)

Communications Board B500-AL001 Link Adapter SYSDRIVE PV
Code| Pin No. Shielded cable Pin No. | Code Code |Pin No. Shielded cable Code .
antrol cir-
Rs-422a/485 [SDA] 1 I .~ 9 |SDA SpAl 9 S— | cutterming
interface SDB| 2 |~ 4 5 SDB Etsenjgg: SDB 5 S+ munictions
RDA| 6 1 ™~ 6 [RDA RDA[ 6 = terminals)
ROB| 8 [ ~ 1 [ROB RDB| 1 R+
FG — RS-422A 3 |[s6G SG| 3 RS-422A
_ 4 7 [rc 6l 7
9-pin D-sub connector SDAISDEIRDAIRDEI SG | FG
(Connector on cable: Male)
9 1561 317

Shielded cable Code

Control cir-
S— cuit termina

block (com-|
s+ munictions
R— terminals)
R+

NOTE: Turn ON the terminating resistance switch at all Inverters RS-427A

Fig 6.40 RS-422A Wiring

B M essage Format

In RS-422A/485 communications, the master sends commands to the slave, and the slave responds. The mes-
sage format is configured for both sending and receiving as shown below, and the length of data packets is
changed by the command (function) contents.

Message data Slave address Function code Communications| Error check

(Request message or response (1 byte) (1 byte) data (2 bytes)

The space between messages must support the following.

PLC to Inverter Inverter to PLC PLC to Inverter N

e
-

Fommand messagel |Re5ponse messagel |Command messagel

bt et
24 bits IOl‘lg—f LH5—06 24 bits Iong—f L 5 ms min.

setting

Time (Seconds)

Fig 6.41 Message Spacing
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Slave Address

Set the Inverter address from 0 to 32. If you set 0, commands from the master will be broadcast (i.e., the
Inverter will not return responses).

Function Code

The function code specifies commands. There are three function codes, as shown below.

Command M essage Response M essage
Function (;ode(Hexa- Fundtion
decimal) Min. (Bytes) | Max.(Bytes) | Min. (Bytes) | Max. (Bytes)
O3H Read storage register contents 8 8 7 37
08H L oopback test 8 8 8 8
10H Write multiple storage registers 11 41 8 8

Data

Configure consecutive data by combining the storage register address (test code for a loopback address) and
the data the register contains. The data length changes depending on the command details.

Error Check

Errors are detected during communications using CRC-16. The CRC-16 data is the remainder of dividing all

of the message data blocks as a continuous string of data by a specific binary number (1 2000 0000 0000
0101), as shown in the following diagram.

8 bits |

When calculating the CRC-16 data, the LSB of the slave
B LSB address is treated as the MSB.

|

b
I—-—I Slave address |

I_.|

16 bits set to 1) is used here instead.

2. The CRC-16 datais calculated using the L SB of the slave address as the MSB
and the last MSB of the communications data as the LSB.

Ij Start of communications data |—I 3. Calculatethe CRC-16 datafor the response message from the slave and verify

_____________ that it is the same as the one in the response message.

e LR
| End of communications data |:|

Note 1. Although normally theinitial value for the CRC-16 calculation is 0, “-1" (all
Function code |—I

Fig 6.42
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EMDSR Message

An example of command/response messages is given below.

Reading Storage Register Contents (Function Code: 03 Hex)

Read the contents of the storage register only for specified quantities whose addresses are consecutive, starting
from a specified address. The contents of the storage register are separated into higher place 8 bits and lower
place 8 bits, and comprise the data within response messages in address order.

The following table shows message examples when reading status signals, error details, data link status, and
frequency references from the save 2 Inverter.

Response Message Response Message
mm M
Command Message (Normal Meesage) (Error Message)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
Start Higher 00H Number of attached data 08H Error code 03H
Address place bytes
(register i i
umber) | o | 20H Higher | oon Higher | gqyy
place Lead stor- place place
; age register CRC-16
Higher 00H Lower 65H Lower 31H
Quantity place place place
(10H max.) Lower Higher Note The MSB of the function code will be
place 04H Next Stor- place 00H set to 1 when an error occurs.
; age register
Higher 45H Lower 00H
place place
CRC-16 -
Lower FOH ngha 00H
place Next stor- place
age register
o |
p S
Higher 01H AR
Next stor- place
age register
Lower FaH
place
Higher AFH
place
CRC-16
Lower aoH
place
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L oopback Test (Function Code: 08 Hex)

The loopback test returns command messages directly as response messages without changing the contents to
check the communications between the master and slave. You can set user-defined test code and data values.

The following table shows a message example when performing a loopback test with the slave 1 Inverter.

Response Message Response Message
Command M ge (Norma Message) (Error Message)
Slave address 01H Slave address 01H Slave address 01H
Function code 08H Function code 08H Function code 88H
Higher | o Higher | oo Error Code 01H
place place
Test Code - Test Code =
OWEr 1 0oH Lower 1 6on Higher 1 gghy
place place place
High High CRCI6
Iger 1 AsH 'ONE ABH OWEr 1 5oH
place place place
Data 3 Data L Note The MSB of the functi de will b
ote e or the tunction code wi e
pcl):(l)ir 37H p?::eer 37H set to 1 when an error occurs.
Higher DAH Higher DAH
place place
CRC-16 3 CRC-16
ower SDH Lower 8DH
place place

Writing to Multiple Storage Registers (Function Code: 10 Hex)

Write the specified data to each specified storage register from the specified addresses. The written data must
be in the following order in the command message: Higher place 8 bits, then lower place 8 bits, in storage reg-

ister address order.

The following table shows an example of a message when forward operation has been set at afrequency refer-
ence of 60.0 Hz inthe dave 1 Inverter by the PLC.

Response Message Response Message
Command M ge (Norma Message) (Error Message)
Slave Address O1H Slave Address 01H Slave Address O1H
Function Code 10H Function Code 10H Function Code 90H
Start Higher | 544 Higher | g4 Error code O2H
Address place Start place
register Address i
(regi Lower 01H Lower 01H Higher CDH
number) place place CRC.16 place
_ Higher O00H Higher O0OH Lower C1H
Quantity place Quantit place place
(10H max.) | Lower 02 y Lower oo Note The MSB of the function code will be
pl ace pI ace set to 1 when an error occurs.
Number of attached 04H Higher 10H
data bytes place
Mok CRC-16 C
'I%CS 00H ?:g 08H
Lead data Lp P
OWEr 1 01H
place
HI|%ZS 02H
Next data Lp
OWer 1 gy
place
Higher 63H
place
CRC-16 C
OWEr 1 394
place
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Set the number of data specified using command messages as quantity of specified messages x 2. Handle response mes-
sages in the same way.

mData Tables

The data tables are shown below. The types of data are asfollows. Reference data, monitor data, and broadcast
data.

Reference Data
The reference data table is shown below. You can both read and write reference data.

Register No. Contents
0000H Reserved

Frequency reference

Bit0 Run/stop command 1: Run O: Stop

Bit 1 Forward/reverse operation 1. Reverse O: Forward
Bit 2 External error 1: Error (EFO)

Bit3 Error reset 1: Reset command

Bit4 ComNet

0001H Bit5 ComCtrl
Bit 6 Multi-function input command 3
Bit7 Multi-function input command 4
Bit 8 Multi-function input command 5 G
AR

Bit9 Multi-function input command 6

Bit A Multi-function input command 7

BitsBtoF | Not used

0002H Frequency reference (Set units using parameter 01-03)
0003H to 0005H | Not used

0006H Not used

0007H Analog output 1 setting

0008H Analog output 2 setting

Multi-function digital output setting

Bit0 Digital output 1(Terminal M1-M2) 1:ON 0: OFF

Bit1 Digital output 2(Terminal M3-M4) 1: ONO: OFF
Bit 2 Not used
Bits3to5 | Not used

0009H

Bit 6 Set error contact (terminal MA-MC) output using bit 7. 1: ON 0: OFF
Bit7 Error contact (termina MA-MC) 1: ON 0: OFF
Bits8toF | Not used

000AH to O00EH | Not used
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Register No.

Contents

000FH

Reference selection settings

BitO Not used
Bit1 Not used
Bits3toB | Not used
C Broadcast data S5 1: Enabled O: Disabled
D Broadcast data S6 1: Enabled O: Disabled
E Broadcast data S7 1: Enabled 0: Disabled
F Not used

Note Write 0 to al unused bits. Also, do not write data to reserved registers.

Monitor Data

The following table shows the monitor data. Monitor data can only be read.

Register No. Contents
Inverter status

Bit 0 Operation 1: Operating 0: Stopped
Bit 1 Reverse operation 1: Reverse operation O: Forward operation
Bit 2 Inverter startup complete 1: Completed 2: Not completed
Bit 3 Error 1: Error

0020H . .
Bit 4 Data setting error 1: Error
Bit5 Multi-function digital output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit 6 Multi-function digital output 2 (termina M3 - M4) 1. ON 0: OFF
Bit 7 Not used

Bits8toF | Not used
Error details

Bit 0 Overcurrent (OC) Ground fault (GF)
Bit 1 Main circuit overvoltage (OV)
Bit 2 Inverter overload (OL2)
Bit 3 Inverter overheat (OH1, OH2)
Bit 4 Not used
Bit 5 Fuse blown (PUF)
Bit 6 PI feedback reference lost (FbL)

0021H Bit 7 External error (EF, EFO)
Bit 8 Hardware error (CPF)
Bit9 Motor overload (OL 1) or overtorque 1 (OL3) detected
Bit A Not used
Bit B Main circuit undervoltage (UV) detected
Bit C I\_/Iain_ci rc_uit undervoltage (UV 1), control power supply error (UV2), inrush preven-

tion circuit error (UV3), power loss

Bit D Missing output phase (LF)
BitE RS-422A/485 communications error (CE)
Bit F Operator disconnected (OPR)
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Register No.
Datalink status
Bit 0 Writing data
Bit 1 Not used
0022H Bit 2 Not used
Bit 3 Upper and lower limit errors
Bit4 Dataintegrity error
Bits5toF | Not used
0023H zrr:r?(‘:‘ee”cy e | Monitors U1-01
0024H qolﬁrﬁ"cj;fre Monitors U1-02
0025H Output voltage reference (U1-06)
0026H Output current | U1-03
0027H Output power | U1-08
0028H Not used
0029H Not used
002AH Not used
Sequence input status
Bit 0 Multi-function input termina S1 1: ON 0: OFF
Bit 1 Multi-function input terminal S2 1. ON 0: OFF
Bit 2 Multi-function input terminal S3 1. ON 0: OFF
002BH Bit 3 Multi-function input terminal $4 1: ON 0: OFF
Bit4 Multi-function input terminal S5 1: ON 0: OFF &
Bit5 Multi-function input terminal S6 1. ON 0: OFF I
Bit 6 Multi-function input terminal S7 1. ON 0: OFF
Bits7toF | Not used
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Register No. Contents
Inverter status

Bit 0 Operation 1: Operating
Bit 1 Zero speed 1: Zero speed
Bit 2 Frequency matching 1: Matched
Bit 3 User-defined speed matching 1: Matched
Bit 4 Frequency detection 1 1: Output frequency £ L4-01
Bit5 Frequency detection 2 Output frequency SL4-01
Bit 6 Inverter startup compl eted 1: Startup completed

002CH Bit 7 Low voltage detection 1: Detected
Bit 8 Baseblock 1: Inverter output baseblock
Bit 9 Frequency reference mode 1: Not communications 0: Communications
Bit A Run command mode 1: Not communications 0: Communications
Bit B Overtorque detection 1: Detected
Bit C Frequency reference lost 1: Lost
Bit D Retrying error 1: Retrying
Bit E Error (including RS-422A/485 communications time-out) 1:Error occurred
Bit F Communications time-out 1: Timed out

Multi-function output status

Bit 0 Multi-function output 1 (terminal M1-M2) 1: ON 0: OFF

002DH Bit 1 Multi-function output 2 (terminal M3-M4): 1: ON 0: OFF
Bit 2 Not used

Bits3toF | Not used
002EH - 0030H | Not used

0031H Main circuit DC voltage
0032H - 0037H | Not used
0038H Pl feedback quantity (Input equivalent to 100%/Max. output frequency; 10/1%; without sign)
0039H Pl input quantity (£100%/+Max. output frequency; 10/1%; with sign)
003AH Pl output quantity (£100%/+Max. output frequency; 10/1%; with sign)
003BH CPU software number
003CH Flash software number
Communications error details

Bit 0 CRC error

Bit 1 Invalid data length

Bit 2 Not used
003DH Bit 3 Parity error

Bit4 Overrun error

Bit 5 Framing error

Bit 6 Time-out

Bits7toF | Not used

003EH KVA setting
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Register No. Contents
003FH Not used

Note Communications error details are stored until an error reset isinput (you can also reset while the Unit is operating).

Broadcast Data
The following table shows the broadcast data. Thisis write data only.

Register Address Contents
Operation signal

Bit 0 Run command 1: Operating 0: Stopped
Bit 1 Reverse operation command 1: Reverse 0: Forward
Bits2and 3 | Not used
Bit4 Externa error 1. Error (set using H1-01)
0001H Bit5 Error reset 1: Reset command (set using H1-02)

Bits6toB | Not used

Bit C Multi-function digital input terminal S5

Bit D Multi-function digital input terminal S6
BitE Multi-function digital input terminal S7
Bit F Not used.
0002H Frequency ref- | 30000/100%
erence

Note Bit signals not defined in the broadcast operation signals use local node data signal s continuously.

BENTER Command

When writing parameters to the Inverter from the PLC using RS-422A/485 communications, the parameters &
are temporarily stored in the parameter data areain the Inverter. To enable these parameters in the parameter
data area, use the ENTER command.

There are two types of ENTER commands: ENTER commands that enable parameter data in RAM, and
ENTER commands that write data to EEPROM (non-volatile memory) in the Inverter at the same time as
enabling datain RAM.

The following table shows the ENTER command data. ENTER command data can only be written.
The ENTER command is enabled by writing 0 to register number 0900H or 0901H.

Register No. Contents
0900H Write parameter data to EEPROM
0910H Parameter datais not written to EEPROM, but refreshed in RAM only.

ENTER commands (0900H) written to EEPROM.
The ENTER command registers are write-only. Consequently, if reading these registers, the register address will

§ The maximum number of times you can write to EEPROM using the Inverter is 100,000. Do not frequently execute
becomeinvalid (Error code: 02H).
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mError Codes
The following table shows RS-422A/485 communications error codes.

Error Code Contents

Function code error

O1H A function code other than 03H, 08H, or 10H has been set by the PLC.

Invalid register number error
02H * Theregister address you are attempting to access is not recorded anywhere.
« With broadcast sending, a start address other than 0000H, 0001H, or 0002H has been set.

Invalid quantity error
03H ¢ The Quantity (number of dataitem) in the command message must be in range between 1 to 16.
« Inthe write command message, the Numbers of attached data bytes must be twice of the Quantity.

Data setting error
» A simple upper limit or lower limit error has occurred in the control data or when writing parame-

21H
ters.
* When writing parameters, the parameter setting isinvalid.
Write mode error
* Attempting to write parameters during operation.
29H e Attempting to write an ENTER command during operation.

« Attempting to write parameters other than A1-00 to A1-05, E1-03, or 02-04 when warning alarm
CPFO3 (defective EEPROM) has occurred.
» Attempting to write read-only data

Writing during main circuit undervoltage (UV) error
23H * Writing parameters from the PLC during UV (main circuit undervoltage) alarm.
e Writing ENTER commands from the PLC during UV (main circuit undervoltage) alarm.

Writing error during parameters processing

241 Attempting to write parameters from the PLC while processing parameters in the Inverter.

mSlave Not Responding

In the following cases, the slave will ignore the write function. If the slave address specified in the command
message is 0, all daves execute the write function, but do not return response messages to the master.

» When acommunications error (overrun, framing, parity, or CRC-16) is detected in the command message.
« When the dave address in the command message and the slave address in the Inverter do not agree.

« When the data that configures the message and the data time length exceeds 24 bits.

» When the command message data length isinvalid.

Application Precautions

Set atimer in the master to monitor response time from the slaves. Make the setting so that if no response is
sent to the master from the slave within the set time, the same command message is sent again from the mas-
ter.
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mSelf-Diagnosis

The Inverter has a built-in function for self-diagnosing the operations of serial communications interface cir-
cuits. Thisfunction is called the self-diagnosis function. The self-diagnosis function connects the communica-
tions parts of the send and receive terminals, receives the data sent by the Inverter, and checks if
communications are being performed normally.

Perform the self-diagnosis function using the following procedure.

1. Turn ON the power supply to the Inverter, and set 67 (communications test mode) in parameter H1-05
(Terminal S7 Function Selection).

Turn OFF the power supply to the Inverter.
Perform wiring according to the following diagram while the power supply isturned OFF.
Turn ON the terminating resistance. (Turn ON pin 1 on DIP switch 1.)

o~ w DN

Turn ON the power supply to the Inverter again.

o

| st sz | sa | s4 | s5 | s6 | s1 | | RP | Re [R—[ 5+ [5—]
|

o

Fig 6.43 Details of Communications Terminals

Pass will be displayed on the Digital Operator if the diagnosis have finished correctly.

If an error occurs, a CE (RS-422A/485 communications error) alarm will be displayed on the Digital Operator,
the error contact output will be turned ON, and the Inverter operation ready signal will be turned OFF.
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mConverting Register Data

Register data (such as monitor values or parameter set value data) is placed in the communications data block
of the message data (i.e., request message or response data). The datain each register is sent as 2-byte data. It
is processed under the following rules and sent in hexadecimal.

Thedata is converted to a hexadecimal value using a minimum setting unit for each register of 1

For example, if the frequency reference is 60 Hz and the minimum unit of setting is 0.01 Hz, the data will be
converted asfollows:

60 Hz/0.01 (Hz) = 6000 = 1770 Hex

The minimum unit of setting of each parameter is given in the description of the parameter and in the parame-
ter tablesin Chapter 5 Parameters.

The minimum unit of setting of frequency reference data or frequency monitor data is determined by 01-03
(register 502 Hex: frequency reference/monitor unit selection). The unit of setting of each of the three registers
below is determined by the set value in 01-03. The set value in 01-03 has nothing to do with frequency data
items set as parameters (e.g., frequency references 1 through 16, inching frequency reference, maximum fre-
guency, minimum output frequency, jump frequency). For these items, the unit of setting is as shown in
Chapter 5 Parameters.

» Monitor Items

Register 0023H: Frequency reference monitor
Register 0024H: Output frequency monitor

« Communications Register
Register 0002H: Fregquency reference
In spite of the set value in 01-03, however, set the maximum frequency to 30000 when the frequency refer-
ence is executed with abroadcast message. In this case, the Inverter rounds off any value lessthan 0.01 Hz.

If the jump frequency is 100.0 Hz and the minimum unit of setting is 0.01 Hz, the data will be converted as
follows:

100.0 (Hz)/0.01 (Hz) = 10000 = 2710 Hex

Negative values are expressed in 2's complements

If the frequency biasin H3-03 is-100%, the minimum unit of setting will be 1% and the datawill be converted
asfollows:

100 (%)/1 (%) = 100 = 0064 Hex
A 2's complement: FFOC Hex

0064 Hex = |0000‘0000‘0110‘0100|

¢ Bit reversed.

|1111‘1111‘1001‘1011| = FF9B Hex

¢ 1 is added.

|1111|1111‘1001‘1100| = FFC Hex

Fig 6.44

Whether the data is positive or negative is determined by the parameter set value.

The MSB of negative-value datais always set to 1. Data with its MSB set to 1 is not, however, always nega-
tive-value data.

For example, the setting range of parameter d3-01 (register 294 Hex: jump frequency 1) iswithin arange from
0.00 to 400.0 Hz. If the jump frequency is 400.0 Hz, the data is obtained from the following formula and its
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MSB will be 1.
400.0 (Hz)/0.01 (Hz) = 40000 = 9C40 Hex

Set All Unused Bitsto O

Bits 11 through 15 of the RUN command (register 0001H) are not used. When writing the data, be sure to set
all of these bitsto 0. These bits when read are set to O.

No Data Settingsin Unused Registers
Registers described “not used” may be used for internal processing. Do not write any data to such registers.

€ Communicationswith a Programmable Controller

The RS-422A/485 communications of the 3G3PV Inverter conform to the MODBUS Communications Proto-
col. This protocol cannot share the same line with any other communications protocol.

To control the 3G3PV through RS-422A/485 communications with the Programmable Controller, mount a
Serial Communications Board or Unit to the Programmable Controller and use the protocol macro function.
The following settings and operations are necessary for serial communications using the protocol macro func-
tion.

« Configure system settings for the Serial Communications Board or Unit

« Create Send & Recv procedures conforming to the MODBUS Communications Protocol by means of pro-
tocol macro tools (CX-Protocol or Protocol Support Tool), and transfer them to the Serial Communica-
tions Board.

» Execute the PMCR instruction on the CPU Unit of the Programmable Controller.

B Applicable Programmable Controllers and Peripheral Devices &
A Serial Communications Board or Unit can be mounted to the following SY SMAC CPU Units. rr—_—
Table 6.2 Applicable Programmable Controllers
Series CPU Unit models
SYSMAC CS High-speed models: CS1H-CPUG67-E/66-E/65-E/64-E/63-E

Low-speed models: CS1G-CPU45-E/44-E/43-E/42-E
SYSMACCJ CJ1G-CPU44/45

C200HX-CPU34-E/44-E/54-E/64-E/34-ZE/44-7E/54-7ZE/64-ZE/65-ZE/85-ZE
SYSMAC C200HX/HG/HE | C200HG-CPU33-E/43-E/53-E/63-E/33-ZE/43-ZE/53-ZE/63-ZE
C200HE-CPU32-E/42-E/32-ZE/42-ZE

SYSMAC COM1H CQM1H-CPU61/51
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W Applicable Serial Communications Boar ds and Unit

The following Serial Communications Boards and Unit can be used with the RS-422A/485 port.
The RS-232C port can be used if an RS-422/485 Conversion Adapter isinstalled. For ease of wiring, however,
it isrecommended that the RS-422/485 port be used. The following information is for the RS-422/485 port.

Table 6.3 Applicable Serial Communications Boards

Series Serial Communications Board/Unit Mounting method Specifications
A | Board of * One RS-232C port
san Inner Board o
SYSMACCS CS1W-SCB41 the CPU Unit * One RS-422A/485 pc.)rt
* Protocol macro function
* One RS-232C port
SYSMACCJ CJ1W-SCU41 CPU Bus Unit » One RS-422A/485 port
* Protocol macro function
C200HW-COMO06-EV1 Mounted to an * One RS-232C port
SYSMAC Make sure that the model number has the suffix optional slot of the | * One RS-422A /485 port
C200HX/HG/HE | “EV1,” otherwise the CRC-16 check code can- CPU Unit « Protocol macro function
not be used.
SYSMAC A | Board of * One RS-232C port
sanInner Board o
COM1H CQM1H-CPU61/51-E the CPU Unit * One RS-422A/485 pgrt
* Protocol macro function

W Peripheral Devices

The following periphera devices are required to use the protocol macro function.

Table 6.4 Periphera Devices

Name Model Specification

The following peripheral devices support the protocol macro function of the
entire SYSMAC series.

Personal computer environment

Personal com-

IBM PC/AT or compatible computer
puter

Minimum reguirement: Pentium 90 MHz

CPU Recommended: Pentium 166 MHz or faster

CX-Protocol WS02-PSTC1-E os Microsoft Windows 95 or Windows 98

Minimum: 16 MB

Memory Recommended: 24 MB min.

Minimum: Available space of 24 MB

Hard disk Recommended: Available space of 50 MB

Monitor SVGA or better

FDD: 1 or more

Drive CD-ROM drive: 1 or more
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Table 6.4 Periphera Devices

Name Model Specification

The following peripheral devices support the protocol macro function of the
SY SMAC C200HX/HG/HE series.

Personal computer environment

Personal com- | a1 pe/aT or compatible computer
puter
CPU Minimum requirement: Pentium 90 MHz
Recommended: Pentium 166 MHz or faster
E;?:OTC:C"IS”‘" WS01-PSTF1-E 0s Microsoft Windows 95 or Windows 98
Memor Minimum: 16 MB
y Recommended: 24 MB min.

Hard disk Minimum: Available space of 24 MB

Recommended: Available space of 50 MB

Monitor SVGA or better

FDD: 1 or more

Drive CD-ROM drive: 1 or more

EManualsfor Related Equipment and the Support Tool
The following manuals provide details on equipment and the Protocol Support Tool.

Table 6.5 List of manuals

Name, series, model Cat. No.
W339 Users Manual
SYSMAC CS series, CPU Unit W340 I nstruction Reference Manual
W394 Programming Manual
W393 Operation Manual
SYSMAC CJseries, CPU Unit W340 Instruction Reference Manual

W394 Programming Manual

W302 Installation Guide

SYSMAC C200HX/HG/HE, CPU Unit W303 Operation Manual

SYSMAC CQM1H CPU Unit W363 Operation Manual

W364 Programming Manual
Serial Communications Board, CS1W-SCB21/41
Serial Communications Unit, CS1W-SCU21 W336 Users Manual
Serial Communications Unit, CS1IW-SCU41
Serial Communications Board, C200HW-COMO06-V 1 W304 Operation Manual
Serial Communications Board, CQM 1H-SCB41 W365 Operation Manual
CX-Protocol, WS02-PSTC1-E W344 Operation Manual
Protocol Support Tool WS01-PSTF1-E W319 Operation Manual

W Serial Communications Boar d/Unit SystemSettings
The system settings for the Serial Communications Board and Unit are given below.

For the CS/ICJ series:
Use the following ports for the CS/CJ series.
« CS1W-SCB41 Seria Communications Board: Port 2
» CJIW-SCU41 Serial Communications Unit: Port 2
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m = D30000 + 100 x Unit No. (Wd)

DM Area
Board Unit Bit Setting Value
Port 1 Port 2 Port 1 Port 2
15 Port setting -- 0: Default, 1*: Desired setting
14t012 |Reserved
Serial communications mode
Hto08 (6 Hex*: Protocol macro)
07t005 |Reserved
D32000 | D32010 m m+10 Start bit -- 0*: 1 bit, 1: 1 bit (fixed at 1 bit regardless 860E
04 .
of the setting)
03 Datalength -- O: 7 bits, 1*: 8 bits
02 Stop bit -- 0: 2 bits, 1*: 1 bit
01 Parity -- 0: With, 1*: Without
00 Parity -- 0*: Even, 1: Odd
15t0 04 |Reserved
D32001 | D32011 | m+1 | mell Transmission rate (unit: bps) 0006
03t0 00 |0: Default (9,600), 3: 1,200, 4: 2,400, 5: 4,800,
6*: 9,600, 7: 19,200, 8: 38,400
15 Transmission method -- 0: Half-duplex, 1*: Full-
D32008 | D32018 | m+8 m+18 duplex 8000
14t0 00 |Reserved
- - — "
D32009 | D32019 m+9 m+19 | 15t 00 Max. number of bytesin send/receive data-- 00C8* to 00C8
03E8 Hex
* Settothisvalue.
For the SYSMAC C200HX/HG/HE and CQM1H Series:
Use the following ports for the SY SMAC C200HX/HG/HE and CQM1H series.
» C200HW-COMO06-V 1 Communications Board: Port A
+ CQM1H-SCBA41 Serial Communications Board: Port 2
Communications Board
Port 1 Port 2 Bit Setting Value

Port A Port B

Standard format setting
00to 03 0 Hex: Standard setting (default)

1 Hex": Settingsin bits 00 to 15 of DM6656 and DM 6551 are used.
04to11 |00: Default

Serial Communications Board
DM6555 | DM6550 0 Hex: Host link (default) 6001
1 Hex: Not protocol

2 Hex: 1:1Link slave

3 Hex: 1:1 Link master

4 Hex: NT link (1:1 mode)

5 Hex: Hex: NT link (1:N mode)

6 Hex": Protocol macro

12to 15
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Communications Board
Port 1 Port 2 Bit Setting Value
Port A Port B

Communications speed
00 Hex: 1,200 bps (default)
01 Hex: 2,400 bps

001007 | 6 Hex: 4.800 bps
03 Hex*: 9,600 bps
04 Hex: 19,200 bps
Frame format

Start Stop .
bits D2 bits Parity
DM6556 | DM 6551 00 Hex: 1 7 1~ Even (defalt) 0803

01 Hex: 1 7 1 Odd
02 Hex: 1 7 1 None
03 Hex: 1 7 2 Even

081015 |4 Hex: 1 7 2 odd
05 Hex: 1 7 2 None
06 Hex: 1 8 1 Even
07 Hex: 1 8 1 Odd
08 Hex": 1 8 1 None
09 Hex: 1 8 2 Even
10 Hex: 1 8 2 Odd
11 Hex: 1 8 2 None

* Set to thisvaue.

6-15




B Protocol Macro Function

The protocol macro function makes it possible to customize a communications protocol in order to create a
macro according to the specifications of the serial communications port of a general-purpose peripheral
device.

The protocol macro function is mainly used for the following jabs.
« Creation of the message communications frame
« Creation of Send & Recv procedures for the message communications frame

This manua uses the terms “message, DSR message, and response” to express the communications data

exchanged.
Message: A DSR message or response.
DSR message: A message sent by the Master for instructions to the Inverter.
TERMS Response: A message that the Inverter returnsin compliance with a DSR message from the Master.

Creating a M essage
The message can be created according to the communications specifications of the general-purpose periphera
device (Inverter) as a counterpart.
A DSR message can include variablesto set datain the I/O memory (such as data memory) of the CPU Unit or
write response data to the I/0 memory.
Each component of a message is in the memory of the Communications Board. Therefore, the CPU Unit can

just execute the PMCR instruction to send or receive the data, with no need to write ladder programs for the
communications protocol.

CPU Unit Serial Communications Board SYSDRIVE 3G3PV

DSR message

PMCR Instruction [ ] [ ]w=p send
Reception Response

Fig 6.45 Creating aMessage

Step to Send and Receive M essages

Sending and receiving messages as a single step includes step-type commands, such as Send, Recv, Send &
Recv, and Wait commands.

The step can be finished or switched to another step according to the result of the step.

CPU Unit Serial Communications Board SYSDRIVE 3G3PV
wp [ [ ] e
Step 0
PMCR Instruction - _| ] | | | -
Next process -| ] | | |- l .
according to To step n according
the result. _| ] | | |- to the result

Fig 6.46 Sending and Receiving Messages
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mConfiguration of the Protocol Macro Function

The protocol consists of one or more sequences. A sequence is an independent set of actions to perform
together with a general-purpose peripheral device, such as an Inverter. For example, the RUN command and
the frequency reference are given to the Inverter and the status of the Inverter isread in a single sequence.

A sequence consists of one or more steps. A step consists of a Send & Recv command + a Send & Recv mes-
sage + a step branch in accordance with the processing result + Completion.

Sequence

When repeating actions to give the RUN command and frequency reference to the Inverter and read the status
of the Inverter, for example, the actions can be registered as one sequence, or more than one if necessary. On
page 80 under Creating a Project File, an example is shown with all actions registered as a single sequence.
A sequence may include the following parameters.

Parameter Description

Set the method of control, such as flow control.

Transmission control Select only modem control for communications with the 3G3PV.

Set the area for sharing the data between the Programmable Controller and Communications
Link word Board.
On page 80 under Creating a Project File, an example is shown without such an area set.

Set the periods to monitor the transmission and reception steps with timers Tr, Tfr, and Tfs.

Monitor time Set aperiod of approximately 0.5 s each for communictions with the 3G3PV.
Response notify method A method to write reception data to the I/0O memory of the Programmable Controller.
&P y Select “notify by scan” for communictions with the 3G3PV.
CPU Unit Serial Communications Board SYSDRIVE 3G3PV
Step 00
DSR message &
= : (Write the RUN command
PMCR Instruction ) and frequency response.) rr—
| | | L
= | | | |
Response
Step 01

~ Sequence 000
DSR message

(Read the inverter status)

wp [ [ [ [

o= [ [ | |

Response
(Inverter status)

Fig 6.47
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Step

In a single step, a DSR message is sent and a response for the DSR message is received. A step may not
include aresponseif it is a broadcast message.

In the case of repetitive actions to issue the RUN command and frequency reference to the Inverter and read
the status of the Inverter, for example, the actions to give the RUN command and frequency reference consti-
tute one step. The reason is that these register numbers are consecutive and can be sent with a single DSR
message. The action to read the status of the Inverter is another step.

A step includes acommand and a maximum of two messages. The above example uses the Send & Recv com-
mand. The DSR message and response are both messages.

A step may include the following parameters.

Parameter Description
The Send, Recv, Send & Recv, Wait, Flush, Open (ER-ON) or Close (ER-OFF) is set.
Command Under Creating a Project File, an exampleis shown with the Send & Recv command
used. The Send command is used for a broadcast message.
Send message | A DSR message is set for the Send command used.
Recv message | A responseis set for the Recv command.
Message Send &s§gegv M| A DSR message and response are set for the Send & Recv command.
. If there are two or more responses for the Send or Send & Recv command, the next
Recv matrix .
process is selected per response.
The number (N) of times to repeat the step is set within arange from 0 to 255.
Repest counter It is possible to change messages by making use of the number (N).

Under Creating a Project File, an example is shown with this function used for
enabling three Slaves to repeat the same process.

Number of retries

The number of times to retry the command can be set within arange from 0 to 9 only
when the Send & Recv command is used.
It is recommended that the number be set to 3 or larger.

Send Wait Time

Thewaiting time until datais sent with the Send or Send & Recv command executed.

Response Write (with operand
specified)

Determines whether or not to write the reception data in the response.
Under Creating a Project File, an example is shown with this function used for writ-
ing the Inverter status to the memory.

Next process

Determines which step is to be processed next, or finishesthe opertion after the stepis
finished normally.

Error processing

Determines which step isto be processed next, or finishesthe operation, if the the step
has an error.
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mData Created by Protocol Support Tool and CX-Protocol

A project file is used by the Protocol Support Tool to create and control data. A project file consists of the
following data.

Single project file Protocol list Protocol name
E Protocol name | A maximum of 20 protocols
i (A maximum of 1,000 sequences per project)
Protocol name
Trace list
FPC

Protocol name — Sequence 000/Sequence name

. | A maximum of 60 sequences/protocol
(Single protacol) Sequence 001/Sequence name The first sequence number and last sequence number

Seduence 999/Sequence name are specified by each protocol,

— Send message list —7— Message name

— Message name
A maximum of 300 messages

— Recv message list —7—M ge name

'— Message name

“— Recv matrix ———— Matrix name
i A maximum of 100 matrixes
— Matrix name
Sequence #0100 Step 00
Step 01
ef A maximum of 16 steps
Step 15

Fig 6.48 Project File Configuration

The standard system protocol incorporated by the Communications Board cannot be edited or transferred. To
make use of the standard system protocol, copy it to the project file and edit it.

Under Creating a Project File, an example to create a new project file is shown without making use of the
standard system protocol.
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mCreating a Project File

The following descripton provides information about how to create a project file to send the RUN command
and frequency references to three Inverters and read the Inverter status. (“PST” indicates the WS01-PSTF1-J
Protocol Support Tool.)

First, select from I/O items, monitor items, and parameters the data to be exchanged according to the applica-
tion. Then consider what sequenceis required by using the protocol macro function.

Example: Writes control input items (such as the RUN command and multi-function input) of the Inverter and
frequency reference, monitors the control output (such as error output and RUN output) of the Inverter, and
monitors the Inverter status.

Three Inverters with Slave addresses from 01 to 03 are installed for communications.

Checking the Register Numbers
In the above example, the following three registers are required.

Control Input: Register 0001 Hex for RUN command
Frequency Reference: Register 0002 Hex
Control Output: Register 002C Hex for Inverter status

Memory Allocations

The PMCR instruction sends each Slave the data in consecutive words specified by the operand and beginning
with the first word (S), and writes in the memory area beginning with the first word (D) the data received.
The following memory allocations are made in the above example.

Control data
— — — — Communications SYSDRIVE
CIEEEEEEEEEEEEEEE Board/Unit 3G3PV
;V_A—(_) Y
Communica-  Serial port Communications Board/Unit
|_ PMCR Eo‘n"s ’?‘2" E:: ; ; n:: Inner BG:rl;T:Tf;::EHEIIOH
: CPU Bus Unit: Unit Mo.+10 Hex
c1 — — —
, SRR EEEEEEEN
c2 ~
Sequence No.
s J 0000 to 03E7 Hex (000 to 999)
Word Data
D \
s Mumber cfpdﬁ%i{tgm;s S;I’_II in accar d with
instruction { 1 ~ =
. X S+1 No. of Slaves (0003) o
S+2 First Slave address (0001) =
S5+3 RUN command to Slave 1 §
S+4 Frequency reference to Slave 1 5
S+5 Second Slave address (0002) o
5 RS-422A]
S+6 RUN command to Slave 2 e 1485
S+7 Frequency reference to Slave 2 §
S+8 Third Slave address (0003) §'
S+9 RUN command to Slave 3
S+10 Freguency reference to Slave 3
D Mumber of dag;gERrr!s rEceiyEd EEODSJ with -
D+1 Slave 1 Inverter status
D+2 Slave 2 Inverter status
D+3 Slave 3 Inverter status —

SYSMAC CS or CJ-series Programmable Controllers
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Communications SYSDRIVE

Board 3G3PV
C: Control data (See note.)
15 12 11 0
Communications Sequence No. —
H Pmcr port 000 to 999 (BCD)
1: Port A
c i 2:PortB
s ._\ Word Data
D s o ST SRR avucibn 0008~ - -
S+1 No. of Slaves (0003) -
\1_/'_“\ S+2 First Slave address (0001) S
S+3 RUN command to Slave 1 §
S+4 Frequency reference to Slave 1 5
S+5 Second Slave address (0002) 8
° RS-422A
S+6 RUN command to Slave 2 e 1485
S+7 Frequency reference to Slave 2 §
S+8 Third Slave address (0003) §'
S+9 RUN command to Slave 3
S+10 Frequency reference to Slave 3
D oo R metcion o0 -
MNote Control data for the SYSMAC D+1 Slave 1 Inverter status
CZDOHX{HGIHE is_ind'lcated. The SYSMAC D42 Slave 2 Inverter status
CS51 Series uses different control data. D+3 Slave 3 Inverter status
SYSMAC C200HX/HG/HE or CQM1H Programmable Controllers
Fig 6.49 Memory Allocations
S
mCreating a New Project and Protocol AR

Use the following procedure to create a new project and protocol.

1. Select New from Filein the Menu Bar or click on the New icon with the left button of the mouse to create
anew project.

2. If CX-Protocol isused, set the PC name, PC model, and network type according to the actua conditions.
The network type refersto the type of the network conected to the Support Software and it does not refer to
the communications configuration between the Programmable Controller and the SY SDRIVE PV.

The above settings will not be displayed if the PST is used.

3. Double-click on New Project with the left button of the mouse to display Protocol List.

4. Click on Protocol List with the Ieft button of the mouse and click on a blank space with the right button of
the mouse.

5. Select Create Protocol.

mCreating a Sequence
Use the following procedure to create a new sequence.

1. Click on New Protocol with theleft button of the mouse. Then click on a blank space with the right button
of the mouse.

2. Select Create Communication Sequence.
The following table will appear. Set the parameters related to the sequence in the table.
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Timer Timer Timer

. L .
# Communication sequence Link word Control Response Tr THr Tis

Inverter 1/0 Send &

000 Recv --- Set (Setting required) Scan 0.5 0.5 0.5

#
Sequence number. The sequence number is automatically set.

Communication Sequence

Thelabel (name) of the sequence. Input an appropriate, easy-to-distinguish name.

Link Word

Set the area for sharing the data between the Programmable Controller and Communications Board.
In this example, the link word is specified by the operand of the PMCR instruction. Therefore no link word is
set here.

Control
Set the control method, such as flow control.

Select only “modem control” for communications with the 3G3PV.

Response

A method to write reception data to the 1/0 memory of the Programmable Controller.
Select “notify by scan” for communications with the 3G3PV.

Timer Tr, Timer Tfr,and Timer Tfs

Set the periods to monitor the transmission and reception steps with timers Tr, Tfr, and Tfs. The following
timing chart shows the meaning of each monitor.

Be sure to set the periods according to the application.

The step will beretried if the step is not completed within the monitor periods. An error will occur if the step
is not completed within the monitor time again.

Set a period of approximately 0.5 s each for communications with the 3G3PV.

Ts 1
Recv = =F g
Send & Recv Send ~—— ™ Monitored for

Monitored for

Tfs period Tr period

: Recv

Monitored for
Tfr period

Ts: Send wait time set per step. Nothing is sent during this period.

Tfs: Monitors the completion of the data sent. If the data transmission is not finished within this period,
the data will be re-transmitted.

Tr: Monitors the response to be received. If the response is not returned within this period, the response will
be re-transmitted.

Tfr: Monitors the reception completion of the response. If the response transmission is not finished within this
period, the response will be re-transmitted.

Note If the Tr period is too long, the time to detect a communications error will be longer, during which the Inverter
cannot be controlled. Therefore, be sure to set an appropriate period.

Fig 6.50
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mCreating a Step
1. Double-click on New Protocol with the |left button of the mouse.

2. Click on New Sequence with the left button of the mouse and click on a blank space with the right button
of the mouse.

3. Select Create Step.
The following table will appear. Set the parameters related to the step in the table.

) Send mes- | Recv mes-
*

Step Repeat Command Retry Send wait sage sage Response Next | Error
0 | Resetr(y | SeM& 3 0.02 Inputsend | "PU Yes Next | Abort

Recv response
01 Reset/R (1) Send & 3 0.02 Status Read Yes End | Abort

Recv response

Step

Step number. The step number is automatically set.

Repeat

The number (N) of times to repeat the step is set within arange from 0 to 255. It is possible to change mes-
sages by making use of the number (N).

In this example, the same message is sent to three Slaves with addresses different to each other. Therefore, the
number isset to 3inword S+ 1. The number of Slavesis specified by the operand. Therefore, select Channel,
use the Edit command to set Data Address to Operand, and set ON + 1 in order to select word S + 1. In the
above table, “Reset” means that the repeat counter must be reset first in the step.

Command
Set the commands, such as Send, Recv, and Send & Recv. S
Only the Send & Recv command is used for communications with the 3G3PV except for broadcasting mes- AR

sages, in which case the Send command is used.

Retry
Set the number of times to retry the command within arange from O to 9.

It is recommended that the number be set to 3 or larger. If a transmission error occurs due to noise, the trans-
mission of the command will be retried. If the number is set to 3, an error will be detected if the transmission
failsthree times.

Send Wait
The waiting time until the datais sent.

For communications with the 3G3PV, if datais repeatedly transmitted to the same Slave, set the waiting time
to 20 ms or more.

Send Message and Recv M essage
Set the labels of the DSR message and response to be used.

M ake these settings after deciding the labelsin Send M essage Detail Settings and Recv M essage Detail Set-
tings.
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Response
Determine whether or not to write the reception data in the response.

Always set this parameter to Yes for communications with the 3G3PV.

Next
Determine which step isto be processed next or finish the operation after the step finishes normally.

In this example, step 00 is set to Next and step 01 is set to END because the sequence completes be executing
steps 00 and 01.

Error
If the step has an error, determine which step is to be processed next or finish the operation.

In this example, the parameter will be set to Abort to interrupt the sequence if an error occurs.

B Send M essage Detail Settings

1. Click on Send Message List with the left button of the mouse, and then click on a blank space with the
right button of the mouse.

2. Select Create Send M essage. The following table will appear. Set the send message in the table.

®  |Message name| Header <h> | Terminator <t= Check code <c> Length <= Address <a>
=[1 | Input send ™CRC-16{65535) (2Byte BIN)| 0) (1Byte BIN) [™ {R{3N+2), 1)
—0| Status **CRC-16(65535) (2Byte BIN) ™ {R{N+2), 1)
=[]
Data

{ay+[10]1+[00]+ [01]+[001+[02]+ {3+ (R(3N+3), 4) +{c)
{a¥+ [03]+[00]+ [2C]+ [00] +[01]+4c}

M essage name
Thelabel (name) of the sequence. Input an appropriate, easy-to-distinguish name.
Set the label in the send message box in the table shown under Creating a Sep.

Header <h> and Terminator <t>
Set the header and terminator.
No header or terminator is used for communications with the 3G3PV. Therefore, set both to None.

Check code <c>
Set the check code.

The CRC-16 check code is used for communications with the 3G3PV. Select the CRC-16 check code and set
the default value to 65535.
Select Rever se for the conversion method. Then select BIN for data type.

6-84



Communications Functions

Length <I>
Set the length of the data.

All communications with the 3G3PV are performed in byte units. Select 1 Byte and BIN. Select No for read-
ing data because there is no data to be read.

Address <a>
Set the addresses of the Slaves.

In this example, the Slave addresses are set in S+ 2, S+ 5, and S + 8. Therefore, retrieve the data from those
locations.

The address is set in the LSB of each word. To read the byte, select Variable Rever se, otherwise the data is
read from the MSB. Then click on Edit Variable with the left button of the mouse. Select Read R () and set
Data/Addressto the operand (3N + 2) using the number (N) of timesto repeat the step.

Set Edit Length to 1 byte as a default. If the default value has been changed, set it to ON + 1.

Data
Set the DSR message in detail.

» DSR Message Requesting that the RUN Command and Frequency Reference Be Written
The DSR message to write data to two registers from register 0001 Hex (the RUN command) consists of
the following items.
|i|10|0001|0002]i { | "'|

A A L
CRC-16 check (Set with <c=)
Next register data . .
Set with variables
Start register data }

Number of bytes of attached data (Set with <|>)
Number of write data registers: 2
Write start register number (RUN command: 0001)
— Function code (Write 10) 5
— Slave address (Set with <a=)

Set data — 1 {ay+[10]1+4[00]1+[01]+[00] +[02] +{I}+ (R(3N+3), 4)+{c) |
(a)

The Slave address is set in the address box. Insert the address with the Insert icon.
[10]+4[00] +[01]+4[00]+[02]
Set the constants contained in the DSR message.

Use Set Constant and set the constants in Hex.

Y
The length is set in the length box. Insert the length by using the Insert icon. The length is the number of bytes of the
succeeding data (R(3N +3), 4). The length is automatically set by the CX-Protocol.
(R{3N +3), 4)
The Inverter's actual data to be sent. This example selects Variable and Read R() and sets the operand. Set Data to
3N + 3 because the RUN command data uses four bytes eachfrom S + 3, S +6,and S + 9.
Set Edit Length to ON + 4 so that it will be set to four bytes.

{c}
The check code is set in the check code box. Insert the check code by using the Insert icon. All the data including the
address data before the check code is operated. Mark all the items if the PST is used. The check code is automatically
set by the CX-Protocol.

Fig 6.51 DSR Messageto Write Data
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» DSR Message to Read the Inverter Status
The DSR message to read the Inverter status from register 002C Hex consists of the following items.

loisfoioizic|loioioi1] | ¢ [ |

“— CRC-16 check (Set with <c>)
Number of read data registers: 1

Read start register number (Inverter status: 002C)
Function code (Read 03)

Slave address (Set with <a=)

Set data — I {ay+[03]+[00]+[2C]+[00]+[01] +{c}

Set the address data, constant data, and check code data.

Fig 6.52 DSR Messageto Read

BRecv M essage Detail Settings

1. With the left button of the mouse, click on Receive M essage List. Then click on a blank space with the
right button of the mouse.

2. Select Create Receive Message.
The following table will appear. Set the Receive message in the table.

* Message |Header <h=| Terminator <t> Check code <c> Length <I> Address <a>
— 0 |Input response ~CRC-16(65535) (2Byte BIN) ~(R(3N+2).1)
—[J |Read response| ~CRC-16(65535) (2Byte BIN)| (0) (1Byte BIN) [~ (R(3N+2), 1)
—0O

Data

{ay+[10]+[00]+[01]+[00]+[02] +{c)
{ay+[03]+{D+(WIN+1),2)+{c)

M essage
The label (name) of the response. Input an appropriate, easy-to-distinguish name.
Set the label in the Recv message box in the table shown under Creating a Sep.

Header <h> and Terminator <t>
Set the header and terminator.
No header or terminator is used for communications with the 3G3RV. Therefore, set both to None.

Check Code <c>

Set the check code.

The CRC-16 check code is used for communications with the 3G3RV. Select the CRC-16 check code and set
theinitial value to 65535.

Select Rever se for the conversion method. Then select BIN as the data type.
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Length <I>
Set the length of the data.

All communications with the 3G3RV are performed in byte units. Select 1 Byte and BIN. Select No for read-
ing data because there is no data to be read.

Address<a>
Set the addresses of the Slaves.
In this example, the Slave addresses are set in S+ 2, S+ 5, and S + 8. Therefore, retrieve the data from those
locations.
The addressis set in the LSB of each word. To read the byte, select Variable Rever se, otherwise the data will
be read from the MSB. Then click on Edit Variable with the left button of the mouse. Select Read R () and

set Data/Addressto the operand (3N + 2) using the number (N) of timesto repeat the step.
Set Edit length to 1 byte as a default. If the default value has been changed, set it to ON + 1.

Data
Set the expected response in detail.

 Response to the RUN Command and Frequency Reference
The response to the DSR message written consists of the following items.

[ [1io0foioioi1|oioioi2] | i | |

L L L CRC-16 check (Set with <c>)

Number of write data registers: 2
Write start register number (RUN command: 0001)
Function code (Write 10)
Slave address (Set with <a>)

Set data — | @)+ [10]1+[00]+[01]+[00]+[02] +{c) S
{a) AR

The Slave address is set in the address box. Insert the address with the Insert icon.
[10]+[00]+[01]1+[00]+[02]
Set the constants contained in the response.
Use Set Constant and set the constants in Hex.
{c)
The check code is set in the check code box. Insert the check code by using the Insert icon. All the data including the
address data before the check code is used. Mark all the items if the PST is used. The check code is automatically set
by the CX-Protocol.

Fig 6.53 Response to DSR Message Written
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» Response to the Inverter Status Read
The response to the DSR message to request the Inverter status in register 002C Hex consists of the fol-
lowing items.
|_ HIVSI T D1auds yawa \\JCI i Iﬂllﬂu’lc}
t L Number of bytes of attached data (Set with <I|>)
Function code (Write 10)
Slave address (Set with <a>)

Set data — | (@) +[03]+{D+(W(IN+1),2) +(c)

{a), [03], {c)
The address data, constant data, and check code data are the same as the above.

n
The length is set in the length box. Insert the length by using the Insert icon. The length is the number of bytes of
succeeding data (W(1N + 1), 2). The length is automatically set by the CX-Protocol.
(W(IN+1),2)
The Inverter's actual data is to be sent. This example selects Variable and Write W () (ntlp: English reference
mistakenly(?) says Read R () here) and sets the operand. Set the data to 1N + 1 because the RUN command da
uses two bytes each fromD + 1, D + 2, and D + 3. (ntlp: English reference mistakenly(?) says the RUN commanc
uses four bytes each from D+ 3, D+ 6, and D + 9. here)
Set Edit Length to ON + 2 so that it will be set to two bytes.

Fig 6.54 Responseto DSR Message Read

ML adder Program

Connect the PST and the Communications Board, and read the Communications Board system settings from
the PST. Set the start/stop bits both to 1 bit, and data length to 8 bits.

Transfer the created protocol to the Communications Board. The following example describes how to control
the Inverter with this protocoal.

A\
‘? - 1. Before using this program in your system, be sure to check the word and data memory allocations and change them if

= necessary so that there will be no word or data memory duplication.
2. This program will stop all communications if a communications error or fault occurs. Be sure to set H5-05 for com-
munications error detection selection to 1 (effective) and H5-04 for communications error detection operation selec-
tion to O through 2 so that the system will stop with time-over detection.

EMemory Allocations

Starting Communications and Status Signals

Word Functions common to all Slaves
00000 | Inverter control communications (continued when set to ON)

Communications error output (on hold when acommunications error

00001
or fault occurs

00002 | Communications fault reset
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Inverter Control Inputs (Register 0001 RUN Command)

Communications Functions

The Inverter control inputs for the register 0001 RUN command are listed in the following table.

Word Slave 1 function Word Slave 2 function Word Slave 3 function
00100 | RUN command 00200 | RUN command 00300 | RUN command
00101 | Forward/Reverse 00201 | Forward/Reverse 00301 | Forward/Reverse
00102 | External fault 00202 | External fault 00302 | External fault

00103 | Fault reset 00203 | Fault reset 00303 | Fault reset

00104 | Multi-function input 1 00204 | Multi-function input 1 00304 | Multi-function input 1
00105 | Multi-function input 2 00205 | Multi-function input 2 00305 | Multi-function input 2
00106 | Multi-function input 3 00206 | Multi-function input 3 00306 | Multi-function input 3
00107 | Multi-function input 4 00207 | Multi-function input 4 00307 | Multi-function input 4
00108 | Multi-function input 5 00208 | Multi-function input 5 00308 | Multi-function input 5
00109 | Multi-function input 6 00209 | Multi-function input 6 00309 | Multi-function input 6
00110 | Multi-function input 7 00210 | Multi-function input 7 00310 | Multi-function input 7
00111 Always set to 0. 00211 Always set to 0. 00311 Always set to 0.
00112 Always set to 0. 00212 Always set to 0. 00312 Always set to 0.
00113 Always set to 0. 00213 Always set to 0. 00313 Always set to 0.
00114 Always set to 0. 00214 Always set to 0. 00314 Always set to 0.
00115 Always set to 0. 00215 Always set to 0. 00315 Always set to 0.

Frequency References of Inverter (Register 0002 Frequency Reference)

The frequency references of the Inverter for register 0002 frequency references are listed in the following

table.

DM

Function

D0001

Slave 1 frequency reference

D0002

Slave 2 frequency reference

D0003

Slave 3 frequency reference
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Inverter Control Outputs (Register 002C Inverter Status)

The Inverter control outputs for register 002C Inverter status are listed in the following table.

Word Slave 1 function Word Slave 2 function Word Slave 3 function
01100 | During RUN 01200 | During RUN 01300 | During RUN

01101 | Zero speed 01201 | Zero speed 01301 | Zero speed

01102 | Frequency agree 01202 | Frequency agree 01302 | Frequency agree

01103 | Custom speed agree 01203 | Custom speed agree 01303 | Custom speed agree
01104 | Frequency detection 1 01204 | Frequency detection 1 01304 | Frequency detection 1
01105 | Frequency detection 2 01205 | Frequency detection 2 01305 | Frequency detection 2
01106 | Inverter ready 01206 | Inverter ready 01306 | Inverter ready

01107 | UV 01207 | UV 01307 | UV

01108 | Base block 01208 | Base block 01308 | Base block

01109 | Frequency reference mode 01209 | Frequency reference mode 01309 | Frequency reference mode
01110 | RUN command mode 01210 | RUN command mode 01310 | RUN command mode
01111 | Overtorque detection 01211 | Overtorque detection 01311 | Overtorque detection
01112 | Fregquency reference loss 01212 | Frequency reference loss 01312 | Frequency reference loss
01113 | Fault retry 01213 | Fault retry 01313 | Fault retry

01114 | Fault 01214 | Fault 01314 | Fault

01115 | Communications time-over 01215 | Communications time-over 01315 | Communications time-over

Area Used by Operand of PMCR Instruction

The area used by the operand of the PMCR instruction in the CS-series is shown here.
Control Data: C1

Control Data: C2

DM Word DM Word
pDo100011100101110000 1 DO10100000C00000000000D
ro——— — . = >
Communications Serial port2 Communications Sequence 000 set
port 7 port E1
Send Data: S Recv Data: D
DM Area DM Area
01000 | 000B (Number of Send data items: D2000 | 0003(Number of Recv data items: 3)
11) See note 1.) See note 2.)
01001 | 0003 (Number of Slaves) D2001 | Slave 1 Inverter status
01002 | 0001 (Slave 1 address) D2002 | Slave 2 Inverter status
D1003 | RUN command to Slave 1 D2003 | Slave 3 Inverter status
01004 | Frequency reference to Slave 1
D1005 | 0002 (Slave 2 address)
D1006 | RUN command to Slave 2
D1007 | Frequency reference to Slave 2
D1008 | 0003 (Slave 3 address)
D1009 | RUN command to Slave 3
D1010 | Frequency reference to Slave 3

Note 1. Set the number of Send data items in Hex to the number of words of D1000 through D1010 (11).
Note 2. The number of words of D2001 through D2003 is written in Hex for the number of Recv data

items.




Communications Functions

Statusflags
« Communications Port Enabled Flag
Flag bit for communications port 7: A20207

« Protocol Macro Execution Flag
The Protocol Macro Execution Flag is described below.

Unit/Board Port 1 Port 2
CS1Board | CIO 190915 Cl0 191915
CS1Unit |Bit150f CION+9 i’; 150f CION+

n = ClO 1500 + (25 x number of units)

« Communications Port Abort Flag
The Communications Port Abort Flag is described below.

Unit/Board Port 1 Port 2
CS1Board | CIO 190913 Cl0 191913
Cslunit |Bit13of CloN+g |Bit130fCIO
n+19

n = ClO 1500 + (25 x number of units)
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Ladder Program
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Fig 6.55 Ladder Program
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B Communications Response Time

The communications response times for communications with an Inverter via the RS-422/485 port of an
Omron-made Communications Board are detailed below. Use this information as a reference when deciding
the number of Slaves to be connected to one network, and when considering the timing of input and output
signals.

Communications Time for One M essage

A wide variety of programs for RS-422/485 communications can be created using the protocol macro func-
tion. The communications times will vary according to the contents of the program.
In general, the communications time for one message can be cal culated using the following formula.

Communications time = [Number of bytesin DSR message x 10 (See note 1.) x (1/baud rate) x 1,000 (ms)]

+ [Number of bytesin response x 10 x (1/baud rate) x 1,000 (ms)] + [24 x (L/baud rate) x 1,000 (ms)] + send
wait time setting (ms) + protocol macro waiting time (See note 2.) (ms)

The reason that the number of bytes in the DSR message and response is multiplied by 10 is because both the
start bit and the stop bit require one bit each.
(1 byte = 8 bits) + (start bit: 1 bit) + (stop bit: 1 bit) = 10 bits

With RS-422A/485 communications, set at least 20 ms as the protocol macro waiting time.

Calculation Example

The communications time required for one Slave in the protocol macro created under Creating a Project File,
can be calculated according to the following formula. (Baud rate = 19,200 bps.)

Communications time = [DSR message to write data (13 bytes) + DSR message to read (8 bytes)) x 10 x (1/
19,200) x 1,000 (ms)] + [write response (8 bytes) + read response (7 bytes)) x 10 x (1/19,200) x 1,000 (ms)] o
+[24 x (1/19,200) x 1,000 (ms) x 2] +[10 (ms) x 2] + [20 (ms) x 2] = 81.2 (ms) rrrr—

If there are N Slaves, the total communications time will be N x 81.2 ms. Consequently, the more Slaves that
are used, the longer the communicationstime will be. If the number of Slavesistoo high, it is possible that the
detection time of 2 sfor communications time-over will be exceeded. In this case, either disable the time-over
detection function and use a different sequence to detect communications errors, or increase the number of
Masters thereby decreasing the number of Slaves per Master.
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1/0 Response Time
The communications processing times for the Inverter are asfollows.
« Inverter communicationsinput scan: 8 ms
« Inverter communications output scan: 8 ms
- Interna processing time for the Inverter: Approx. 20 ms

The /O response times for the Inverter areillustrated in the following diagram.

Ladder program cycle time

Inverter I/O scan D D

Internal processing for |:|
I r "
he.Invertel Max. input | | Max. output

response time response time

Fig 6.56 1/0 Response Time
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@ Using PI Control

PI control is a method of making the feedback value (detection value) match the set target value. By combin-
ing proportional control (P) and integral control (1), you can even control targets (machinery) with play time.

The characteristics of the Pl control operations are given below.

P control Outputs the amount of operation proportional to the deviation. You cannot, however, set the
deviation to zero using P control alone.

| control Outputs the amount of operation that integrates the deviation. Used for matching feedback
valueto the target value.

HP| Control Operation

To understand the differences between the PI control operations P and |, the variation in the amount of opera-
tion (output frequency) is as shown in the following diagram when the deviation (the difference between the
target value and feedback value) is fixed.

Deviation
Time
Pl control
Amount of operation - | control
P control
Time 5
AR
Fig 6.57 PI Control Operation
WP Control Applications
The following table shows examples of Pl control applications using the Inverter.
pliess Control Details 2CE
tion Sensor Used
Speed Con- ¢ Feeds back machlnery_ speed information a_nd matches speed to the target value. Tachometer genera:
trol * |nputs speed information from other machinery as the target value and performs tor
synchronous control using the actual speed feedback.
Pressure . .
Control Feeds back pressure information and performs parameter pressure control. Pressure sensor
Flow Rate . . .
Control Feeds back flow rate information and controls the flow rate highly accurately. Flow rate sensor
Tempera- . . )
Feeds back temperature information and performs temperature adjustment control by | Thermocouple
ture Con- - )
trol rotating the fan. * Thermistor
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BRelated Parameters

Name Change
PRI - Setting | Factory | during Access
e i DIEEEHE Range Settin Opera- Level
Number LCD Display [¢] 9 P
tion
PI control mode selection
0: Disabled
b5-01 1: Enabled Oorl 0 No A
Pl Mode
Proportional gain (P .
P gain (P) Sets P-control proportional. 0.00
b5-02 ) A to 1.00 Yes A
Pl Gain P-control is not performed when the setting is 0.00. 25.00
Integral (]) time Sets |-control integral time 0.0to
b5-03 . €9 - . ; 10s Yes A
Pl | Time I-control is not performed when the setting is 0.0. 360.0
Integral (1) limit N . .
15-04 - Sets the I-control limit as a percentage of the maximum 0.0to 100.0% Yes A
Pl I Limit output frequency. 100.0
Pl limit e ;
Sets the limit after Pl-control as a percentage of the maxi- 0.0to
b5-06 PI Limit mum output frequency. 100.0 100.0% es A
PI offset adjustment Sets the offset after Pl-control " fth ) -100.0
b5-07 sthe of er Pl-control as a percentage of the maxi- io 0.0% Yes A
PI Offset mum outut frequency. +100.0
PI primary del{aeyr time parame- Sets the time parameter for low pass filter for Pl-control 0.00t0

b5-08 outputs. 10.00 0.00s Yes A
PI Delay Time Not usually necessary to set. :

Selection of PI feedback com-
mand loss detection 0: No detection of loss of Pl feedback

1: Detection of loss of Pl feedback. Operation continues

b5-12 during detection, with the fault contact not operating. 0to2 0 No A

2: Detection of loss of PI feedback. Coasts to stop during

detection and fault contact operates.

Fb loss Det Sel

PI feedback command loss

detection level Set the PI feedback loss detection level as a percent, with

b5-13 . 0to 100 0% No A
the maximum output frequency at 100%.
Fb loss Det Lvl putirequency °
PI feedback command loss
b5-14 detection time Setsthe Pl feedback loss detection level in s units. 00to 10s No A
- 255
Fb loss Det Time
PI sleep function operation
b5-15 level Set the Pl sleep function start level as afrequency. 0010 0.0Hz No A
120.0
Pl Sleep Level
Pl sleep operation delay time ) ) ) 0.0to
b5-16 Pl Sleep Time Set the delay time until the PI sleep function starts. 255 00s No A
Accelldecel time for Pl refer-
b5-17 ence Set the accel/decel time for Pl reference. Oz.gtso 00s No A

Pl Acc/Dec Time

Pulse train input function .
selection 0: Frequency reference

H6-01 1: PI feedback value 0to2 0 No A
Pulse Input Sel 2: Pl target value

Pzrtzrrn— NENIS Description Output Signal Level During Min. | Access
Number LCD Display Multi-Function Analog Output Unit Level
Pl feedback value Monitors the feedback value when PI control is
U1-24 used. 10 V: Max. frequency (Oto + 10 V 001 A
Pl Feedback The input for the max. frequency corresponds to possible) ’
100%.
U136 Pl input volume PI feedback volume 10V: Max. frequency (Oto+10V | o oo A
Pl Input Given as maximum frequency/100% possible) S0
U137 P! output volume PI control output 10V: Max. frequency (Oto+10V | o o A
PI Output Given as maximum frequency/100% possible) S0
PI command ;
Pl command + Pl command bias . o
U1-38 Pl Setpoint Given as maximum frequency/100% 10 V: Max. frequency 0.01% A
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Multi-Function digital Inputs (H1-01 to H1-05)

Set
Value

Function

19 Pl control disable (ON: PI control disabled)

Multi-Function Analog Input (H3-09)

Set
Value

Function

B PI feedback | Max. output frequency

HP| Control Methods
The PI control method can be enabled or disabled by setting parameter b5-01.

Set Value Control Method
0 Pl disabled
1 Pl output becomes the Inverter output frequency.

Pl Feedback Input Methods
The multifunction analog input A2 can be used for Pl control feedback input.
Therefore the parameter H3-09 (Multi-Function Analog Input Terminal A2 Selection) has to be set to B (PI-

feedback).

The Pl feedback value can be adjusted by using the analog input terminal gain and bias.

HP| Adjustment Examples

Suppressing Over shoot

If overshoot occurs, reduce Proportional gain (P) and increase integral time (1).

Response Before adjustment

After adjustment

Time
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Set a Rapidly Stabilizing Control Condition
To rapidly stabilize the control even if overshoot occurs, reduce integral time (1).

Response i
Before adjustment

e

e

After adjustment

Time

Suppressing Long-cycle Vibration
If vibration occurs with alonger cycle than the integral time (1) set value, lengthen the integral time (1) to sup-
press the vibration.

Response Before adjustment

After adjustment

Time

Suppressing Short Cycle Vibration
If vibration occures, reduce the proportiona gain (P) or increase the Pl primary delay time parameter.

Response Before adjustment

/
s

After adjustment

Time

W Setting Precautions

« In Pl control, the b5-04 parameter is used to prevent the calculated integral control value from exceeding a
specified amount. When the load varies rapidly, Inverter responseis delayed and the machine may be dam-
aged or the motor may stall. In this case, reduce the set value to speed up Inverter response.

» The b5-06 parameter is used to prevent the arithmetic operation following the PI control calculation from
exceeding a specified amount. Set taking the maximum output frequency to be 100%.

« The b5-07 parameter is used to adjust Pl control offset. Set in increments of 0.1%, taking the maximum
output frequency to be 100%.
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+ Set the low pass filter time parameter for the PI control output in b5-08. Enable this parameter to prevent
machinery resonance when machinery adhesive abrasion is great or rigidity is poor. In this case, set the
parameter to be greater than the resonance frequency cycle. Increase thistime parameter to reduce Inverter
responsiveness.

« With the Inverter, by setting an independent acceleration/deceleration time in parameter b5-17, you can
increase or decrease the Pl target value using the accel eration/decel eration time. The acceleration/decel er-
ation function (parameter C1) that isnormally used, however, is allocated after Pl control, so depending on
the settings, resonance with Pl control and hunting in the machinery may occur. If this happens, reduce
parameter C1 until hunting does not occur and maintain the acceleration/deceleration time using b5-17.
Also, you can disable the set value in b5-17 from the external terminal's during operation using multi-func-
tion input set value 34 (Pl soft starter).
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EP| Control Block

The following diagram shows the PI control block in thel nverter.

Fig 6.58 Pl Control Block
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BP| Feedback L oss Detection

When performing PI control, be sure to use the Pl feedback loss detection function. If Pl feedback is lost, the
Inverter output frequency may accelerate to the maximum output frequency.

When setting b5-12 to 1 and the status of the PI feedback value detection level in b5-13 is insufficient and
continues for the time set in b5-14, a FbL (Pl feedback reference lost) alarm will be displayed on the Digital
Operator and Inverter operation will continue.

When b5-12 is set to 2, a FbL (Pl feedback reference lost) error alarm will be displayed on the Digital Opera-
tor, the error contact will operate and Inverter operation will be stopped.

Thetime chart for Pl feedback |oss detection (set b5-12 to 2) is shown below.

PI 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 6.59 PI Feedback Loss Detection Time Chart

HPI Sleep

The PI deep function stops the Inverter when the Pl target value falls below the sleep operation level (b5-15)
for the sleep operation time set in parameter b5-16 or longer. The inverter operation will resume, if the PI tar-
get value exceeds the deep operation level for the time set in parameter b5-16 or longer. G

When Pl control is disabled, the PI sleep function is also disabled. When using the Pl sleep function, select IANARRAN
decelerate to stop or coast to stop as the stopping method.

The Pl sleep time chart is shown below.

Pl target 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 6.60 PI Sleep Time Chart




@ Energy-saving

To perform energy saving, set b8-01 (Energy Saving Mode Selection) to 1.

ERelated parameters

5 Name Change
Raram : Setting | Factory | puring | Access
e i Dl Range Settin Opera- Level
Niher LCD Display ¢} 9 =
Energy-saving mode selec-
tion Select whether to enable or disable energy-saving control.
b8-01 0: Disable Oorl 0 No A
Energy Save Sel 1: Enable
Energy-saving coefficient | ot the maximum motor efficiency value. 00to
b8-04 Set the motor rated capacity in E2-11 and adjust the value by 1 *2 No A
Energy Save COEF 5% at atime until output power reaches a minimum value. 655.00
Power detection filter time
parameter
b8-05 Set the time parameter for output power detection. 0to2000 | 20ms No A
kW Filter Time
Search operation voltage | ge e [imit value of the voltage control range during search
limiter St
b8-06 Operation. . . ) N
Perform search operation to optimize operations using minute | 0 to 100 0% No A
- variationsin voltage using energy-saving control. Set to 0 to
Search V Limit disable the search operation. 100% is the motor base voltage.

* 1. The same capacity asthe Inverter will be set by initializing the parameters.
* 2. Thefactory settings depend on the Inverter capacity.

mAdjusting Energy-saving Control

By the Energy Saving function the voltage for optimum motor efficiency is calculated and becomes the output
voltage reference.

» b8-04 (Energy-saving Coefficient) is set at the factory for motor use applied to the Inverter. If the motor
capacity differs from the motor applied to the Inverter, set the motor capacity in E2-11 (Motor Rated Out-
put). Also, adjust b8-04 in steps of 5 until reaches it's minimum. The larger the energy-saving coefficient,
the greater the output voltage.

- To improve response when the load fluctuates, reduce the power detection filter time parameter b8-05. If
b8-05 is set too small. However, motor rotations, when the load is light, may become unstable.

« Motor efficiency varies due to temperature fluctuations and differences in motor characteristics. Conse-
guently the motor efficiency has to be controlled. To have optimized efficiency, the search operation is
used by varieting voltage. Parameter b8-06 (Search Operation Voltage Limiter) controls the range that
control the voltage using the search operation. For 200 V Class Inverters, set the range to 100%/200 V and
for 400 V Class Inverters, set the range to 100%/400 V. Set to 0 to disable the search operation.
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@ Setting Motor parameters

Normally the motor parameters are set automatically using autotuning. If autotuning does not complete nor-
mally, set them manually.

mRelated parameters

Name Change
Pzrtzrrn- Pesaiwian Setting | Factory | during Access
N LCD Display P Range Setting | Opera- Level
umber :
tion
Motor rated current Sets the motor rated current. 03210
E2-01 These set values will become the reference values for 640 190A No 0
motor protection, torque limits and torque control. . > *1
Motor Rated FLA This parameter is an input data for autotuning.
Motor line-to-line resistance 0.000 08420
E2-05 - Sets the motor phase-to-phase resistance. to e No A
Term Resistance 65.000 L

Note The factory-set parameters are for a standard 4-pole motor.
* 1. Thefactory settings depend on Inverter capacity (the values shown arefor a200 V Class Inverter for 0.4 kW).
* 2. The setting range is 10% to 200% of the Inverter rated output current (the values shown arefor a200 V Class Inverter for 0.4 kW).

EManual Motor Parameter Setting M ethods
The motor parameters settings methods are given below. To enter settings refer to the motor test report.

Motor Rated Voltage Setting
Set E2-01 to the rated current on the motor nameplate.

Motor Line-to-Line Resistance Setting

E2-05 is set automatically when performing motor line-to-line resistance autotuning. When you cannot per-
form Auto-tuning, consult the motor manufacturer for the line-to-line resistance value. Calculate the resis-
tance from the line-to-line resistance value in the motor test report using the following formula and then make

the setting accordingly.
» E-typeinsulation: [Line-to line resistance (Q) at 75°C of test report] x 0.92 (Q)
« B-typeinsulation: [Line-to line resistance (Q) at 75°C of test repor]t x 0.92 (Q)
« F-typeinsulation: [Line-to line resistance (Q) at 115°C of test report] x 0.87 (Q)




@ Setting the V/f Pattern

Inverter input voltage and the V/f pattern can be set as the need arises.

BRelated Parameters

Name Change
PRI . Setting | Factory | during Access
e i DESEien Range Settin Opera- Level
Number LCD Display [¢] ] p
tion
Input voltage settin
E1-01 P 9 9 Set the Inverter input voltage. This setting is used as a ref- 122;0 200V No )
Input Voltage erence valuein protection functions. 1 *1
Vif pattern selection 0to D: Select from the 14 preset V/f patterns.
E1-03 F: Custom user-set patterns (Application for settings OtoF F No Q
V/f Selection E1-04 to E1-10.)
Max. output frequency
E1.04 (FMAX) 0010 | 5o0Hz | No Q
120.0
Max Frequency
Output voltage (V)
Max. voltage (VMAX
ge ( ) - 00to | 5004y
E1-05 (E1-0%) 255.0 1 No Q
Max voltage [V BASE), *1
\ (E1-13Y/]
Base frequency (FA) 0.0to
E1-06 w ; 50.0 Hz No Q
Base frequency CE1-08) 120.0
Mid. output frequency VHIN 0.0to
E1-07 =) 255.0 25Hz No A
Mid Frequency A FuIN B FA PMAX *1
(E1-08) (E1-07)  (E1-08) (E1-04)
Mid. output frequency Frequency (Hz
E1-08 voltage q y (H2) 0.0to 150V No A
- 120.0 *1
Mid Voltage A . . .
- : To set V/f characteristicsin a straight line, set the same
Min. output frequency | \jes for E1-07 and E1-09. In this case, the setting for
EL09 (FMIN) EL-08 will be disregarded. 00w | 12mz | No Q
Min Frequency Always ensure that the four frequencies are set in the fol- :
. lowing manner:
Min. output frequency | £1.04 (FMAX) 2 E1-06 (FA) 00t0 | ooy
E1-10 voltage >E1-07 (FB) = E1-09 (FMIN) 255.0 ¥1 No A
Min Voltage *1
Mid. output frequency 2
E111 _ 00to | 00Hz No A
Mid Frequency B 120.0 2
Mid. output frequency
ltage 2 00t 1 4oy
E1-12 voltage Set only to fine-adjust V/f for the output range. Normally, 255.0 '*2 No A
Mid Voltage B this setting is not required. *1
Base voltage 0.0to
E1-13 255.0 0'*02\/ No A
Base Voltage *1

* 1. Thesearevaluesfor a200 V Class Inverter. Values for a400 V Class Inverter are double.

* 2. The contents of parameters E1-11 and E1-12 are ignored when set to 0.00.
* 3. E1-13is set to the same value as E1-05 by autotuning.

W Setting Inverter Input Voltage

Set the Inverter input voltage correctly in E1-01 to match the power supply voltage. This set value will be the
standard value for the protection function and similar functions (overvoltage level, stall trip).

W Setting V/f Pattern

Set the V/f pattern in E1-03. There are two methods of setting the V/f pattern: Select one of the 14 pattern
types (set value: 0 to D) that have been set beforehand or set a user-defined V/f pattern (set value: F).

Thefactory setting for E1-03 is F. The contents of E1-03 when factory-set to F are the same as when E1-03 is
setto 0.



To select one of the existing patterns, refer to the following table.
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i L Set e
Characteristic Application Value Specifications
0(F) |50 Hz specifications
1 60 Hz specifications
Parameter Toraue This pattern is used in general applications. — -
Charactarisi cq Used when the load torque iis fixed, regard- 5 60 Hz specifications, voltage saturation at
less of rotation speed. S0Hz
72 Hz specifications, voltage saturation at
3
60 Hz
4 50 Hz specifications,x 3 decrement
Varizble torque This paj[tern isused for Ioads_with torque 5 50 Hz specifications, X 2 decrement
characteristic proportional to two or three times the rota- —
tion speed, such as fans and pumps. 6 60 Hz specifications, X 3 decrement
7 60 Hz specifications, % 2 decrement
Select the high startup torque V/f pattern 8 50 Hz specifications, medium startup
only in the following cases. torque
¢ Thewiring distance between Inverter and
High Startup m?tor islarge (approx. ;130 mmin) 4 9 50 Hz specifications, large startup torque
Torque (See » A largetorqueisrequired at startup (ele-
Note)" vator loads, etc.) A 60 Hz specifications, medium startup
* AnAC reactor isinserted in the Inverter torque
input or output.
* Youare 'operatl ng amotor that isless B 60 Hz specifications, large startup torque
than optimum.
c 90 Hz specifications, voltage saturation at
Fixed Output This pattern is used for frequencies of 60 60 Hz
Operation Hz or higher. A fixed voltage is applied. b 120 Hz specifications, voltage saturation at

60 Hz

* Thetorque is protected 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.

« 0.4to 1.5 kW V/f pattern
« 2.21t045 kW V/f pattern
« 5510 160 kKW V/f pattern

The characteristics diagrams for each are shown in the following pages.




0.4to 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.

« Parameter Torque Characteristics (Set Value: 0to 3)

Set Value 0 50 Hz

Set Value 1 60 Hz

Set Value 2 60 Hz

Set Value 3

T2 Hz

0 1325 50 (Hz)

0 1325 50 (Hz)

60 (Hz)

V) V)
200 | -
200 ™Mo
200 V)
200 |
1: 15 15)----- / 15 1-
L : 9 9 : 9 : :
0 1325 50 (Hz) o 153 60 (Hz) 0 153 50 60 (Hz) 0o 153 60 72 (Hz)
» Decrement Torque Characteristics (Set Value: 4 to 7)
Set Vaue 4 50Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz
(V) V)
200 200
35 35|
9t : : 8l ! ‘ ‘ ‘
0 13 25 50 (Hz) 0 15 30 60(Hz)| O 15 30 60 (Hz)
- High startup torque (Set value 8: to b)
Set Vadue 8 50Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz
~ ~ ~
200 200 200

50 (Hz)

« Fixed Output Operation

(Set Value: Cto D)

Set VaueC 90 Hz

60 90 (Hz)

Set Value D 120 Hz

™
200

60 120 (Hz)




2.2to045 kW V/f Pattern
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The diagrams show characteristics for a 200-V class motor. For a 400-V class motor, multiply all voltages

by 2.

» Parameter Torque Characteristics (Set Value: 0 to 3)

Set Value O 50 Hz

Set Value 1 60 Hz

Set Value 2

60 Hz

Set Value 3

72Hz

50 (Hz)

25

0 13

v
200

50| /

0 13 25  50(Hz)

015 30

60 (Hz)

200(\/) 20(2\/)' ) e
200 "
200 )/

14 14 141 14l

7 ‘ 7 7 : : 71

0 1325 50 (Hz) 0 153 60 (Hz) 0 153 50 60(Hz)| 0 153 60 72 (Hz)
 Decrement Torque Characteristics (Set Value: 4to 7)
Set Vaue 4 50 Hz Set Value5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz

- High Startup Torque (Set Value: 8 to b)

Set Value 8 50 Hz

9 |-

0 1325 50 (Hz)

Set Vadue 9 50 Hz

V)
20

22

-

0 1325 50 (Hz)

Set Value A

60 Hz

60 (Hz)

Set Value B

‘

60 Hz

200

23f

13}--

0

50 (Hz)

15 3

« Fixed Output Operation

(Set Value: Cto D)

Set Value C 90 Hz

60 90 (Hz)

Set Value D 120 Hz

60 120
(Hz)




55 to 160 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.

« Parameter Torque Characteristics (Set Value: 0to 3)

Set Value 0 50 Hz

Set Value 1 60 Hz

60 Hz

Set Value 2

Set Value 3

T2 Hz

V) (V),, (V)
200 [ 200 00 T
12 12 12] -
6./ ‘ 6 6l
0 1325 50 (Hz) 0 153 60 (Hz) 0 15 3 50 60 (Hz) 0 153 60 72 (Hz)
 Decrement Torque Characteristics (Set Value: 4to 7)
Set Vaue 4 50Hz Set Value 5 50 Hz Set Value 6 60 Hz Set Value 7 60 Hz
v V)
200 20|
35 35| e
5| : : ‘ ‘ 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 Vadue 8 50Hz Set Value 9 50 Hz Set Value A 60 Hz Set Value B 60 Hz
~ ~ ~
200 200 200 :
20¢ 201
S 1l
7|-( ‘ Il (1 | | |
0 1.315 50 (Hz) 0 1325 50 (Hz) 0153 60(Hz)| 0 153 50 (Hz)

« Fixed Output Operation

(Set Value: Cto D)

Set Value C 90 Hz

60 90 (Hz)

Set Value D 120 Hz

60 120 (Hz)




Communications Functions

When E1-03 is set to F (User-defined V/f pattern), you can set parameters E1-04 to E1-10. If E1-03 is set to

% anything other than F, you can only refer to parameters E1-04 to E1-10. If the V/f characteristics are linear,
set E1-07 and E1-09 to the same value. In this case, E1-08 will be ignored.

INFO

Output voltage (V)

E1-05
(VMAX)

E1-13
(V Base)

E1-08
(VC)
E1-10
(VMIN)
. : : Frequency (Hz)
E1-09 E1-07 E1-06 E1-04
(FMIN) (FB) (FA) (FMAX)

Fig 6.61 User-Set V/f Pattern

W Setting Precautions
When the setting is to user-defined V/f pattern, beware of the following points.

 Besureto set the four frequencies as follows: &
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)
AR




Digital Operator Functions

€ Setting Digital Operator Functions

BRelated Parameters

Param- Name Change
o Setting | Factory | during Access
e i DESEien Range Settin Opera- Level
Number LCD Display [¢] [¢] p
tion
Monitor selection after | Set the monitor item to be displayed when the power sup-
power up ply isturned ON.
1: Frequency reference
01-02 2 Output frequency 1to4 1 Yes A
Power-ON Monitor 3: Output current
4: The monitor item set for 01-01
Sets the units that will be set and displayed for the fre-
quency reference and frequency monitor.
: 0.01 Hz units
Frequency units of refer- 1 0.01% (Maximum output frequency is
ence setting and monitor 100%) .
2t039: rotation per minute (rpm) (Sets the motor
poles)
40t039999: User desired display
Set the desired values for setting and dis-
play for the max. output frequency.
Oto
01-03 30999 0 No A
T
Set digit number
L excluding the decimal
Display Scaling point.
Set the number of
digits below the
decimal point to
" display.
Example: When the max. output frequency valueis 200.0,
set 12000.
LOCAL/REMOTE key | Set the run method selection key (LOCAL/REMOTE Key)
enable/disable function.
02-01 0: Disabled Oorl 1 No A
Local/Remote Key 1: Enabled (SN|tches_ between the Digital Operator and
the parameter settings.)
STOP Key during con- _
trol circuit terminal oper- | Set the STOP Key in the run mode.
g ation 0: Disabled (When the run command is issued from an
02:02 external terminal, the Stop Key is disabled.) oorl ! No A
Oper STOP Key 1: Enabled (Effective even during run.)
User parameter initial | Clears or stores user initial values.
value 0: Stores/not set
1: Begins storing (Records the set parameters as user ini-
02-03 tial values.) Oto2 0 No A
2: All clear (Clearsal recorded user initia values)
User Defaults When the set parameters are recorded as user initial val-
ues, 1110 will be set in A1-03.
Frequency reference | When the frequency referenceis set on the Digital Opera-
setting method selection | tor frequency reference monitor, sets whether the Enter
Key is necessary.
02-05 0: Enter Key needed Oorl 0 No A
1: Enter Key not needed
Operator M.O.P. When set to 1, the Inverter accepts the frequency reference
without Enter Key operation.
Cumulative operation . o .
02-07 time setting Sets the cumulative operation time in hour units. Oto 0 No A
- Operation timeis calculated from the set values. 65535
Elapsed Time Set
Fan operayion time set- Set the initial value of the fan operation time using hour
. ting . Oto
02-10 units. 65535 0 No A
Fan ON Time Set The operation time accumulates from the set value.




Digital Operator Functions .

B Changing Frequency Reference and Display Units

Set the Digital Operator frequency reference and display units using parameter 01-03. You can change the
units for the following parameters using 01-03.

» U1-01 (Frequency Reference)

« U1-02 (Output Freguency)

» U1-05 (Motor Speed)

» U1-20 (Output Frequency after Soft Start)
 d1-01 to d1-04 and d1-17 (Freguency references)

W Switching Monitorswhen the Power Supply IsON

Using parameter 01-02 selects the monitor item (U1-00 [status monitor]) that is to be displayed on the Digi-
tal Operator when the power supply is turned ON. For monitors that can be displayed, refer to U1-00 in
Chapter 5 Parameters.

Setting Precautions

03 (Output Current), first select the monitor items to be displayed in 01-01 (monitor selection) and then set

Q If selecting monitor parameters other than U1-01 (Frequency Reference), U1-02 (Output Frequency) and U1-
01-02 to 4.

INFO

mDisabling the STOP Key

If b1-02 (Operation Method Selection) isset to 1, 2 or 3, the stop command from the STOP Key on the Digital
Operator is an emergency stop command.

Set 02-02 to 0 to disable emergency stop commands from the STOP Key on the Digital Operator. o]

mDisabling the LOCAL/REMOTE Key

Set 02-01 to 0 to disable the LOCAL/REMOTE Key on the Digital Operator. If the key is disabled, you cannot
use it to switch over the frequency reference source or the RUN-command source.

mInitializing Changed Parameter Values

You can save to the Inverter parameter set values that you have changed as parameter initial values. Change
the set values from the Inverter factory settings and then set 02-03 to 1.

W Setting the Frequency Reference using the UP and DOWN Keyswithout Using the Enter Key

Use this function when inputting frequency references from the Digital Operator. When 02-05 is set to 1, you
can increment and decrement the frequency reference using the UP and DOWN keys without using the Enter
key.

For example, enter the Run command using a 0 Hz reference and then continuously press the UP key to incre-
ment the frequency reference by 0.01 Hz only for thefirst 0.5 s and then by 0.01 Hz every 80 msfor 3 sthere-
after. Press and hold down the UP key for 3 s minimum to reach the maximum output frequency 10 s after

that. The frequency reference that has been set will be stored in memory 5 s after the UP or DOWN keys are
released.
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mClearing Cumulative Operation Time

Set the cumulative operation time initial value in time unitsin parameter 02-07. Set 02-07 to O to clear U1-13
(inverter Operating Time).

mClearing Inverter Cooling Fan Operation Time

Set the fan operation timeinitial value in time unitsin parameter 02-10. Set 02-10 to 0 to clear U1-40 (Cooling
Fan Operating Time).

@ Copying Parameters

The Digital Operator can perform the following three functions using the built-in EEPROM (non-volétile
memory).

« Store Inverter parameter set valuesin the Digital Operator (READ)
» Write parameter set values stored in the Digital Operator to the Inverter (COPY)
» Compare parameter set values stored in the Digital Operator with Inverter parameters (VERIFY)

BRelated Parameters

Param- Name Change
L Setting | Factory | during Access
eter . Description y
LCD Display Range | Setting | Opera- Level
Number tion
Copy function selection 0: Normal operation
1: READ (Inverter to Operator)
0301 Copy Func Select 2: COPY (Operator to Inverter) 0t03 0 No A
3: Verify (compare)
Read permitted selec- 0: Read nrohibited
03-02 tion - Reag proniol oor1 0 No A
Copy Allowable 1: Read permitted




Digital Operator Functions

EStoring Inverter set valuesin the Digital Operator (READ)
To store Inverter set values in the Digital Operator, make the settings using the following method.

Table 6.6 READ Function Procedure

S,\T;p Digital Operator Display Explanation
1 1":’ :' - :'_:' I'_ll Press the MENU key and select advanced pro-
" gramming mode.
DRIVE QUICK ADV VERIFY ATUNE
2 1"1’ } :' - :l_/ :l_:' Pressthe ENTER key and sel ect the parameters
oo i e monitor display.
DRIVE QUICK ADV VERIFY ATUNE
3 o _‘:’ - U 1’ Display 03-01 (Copy Function Selection) using
R X the Increment key and Decrement key.
DRIVE QUICK ADV VERIFY ATUNE
4 1'_1' l'_l' Pressthe ENTER key and select the parameters
o0 e e setting display.
DRIVE QUICK ADV VERIFY ATUNE
5 :_'—:' 5 :f\ Change the set value to 1 using the Increment
oo e e key.
DRVE QUICK ADV VERIFY ATUNE
6 ~ :': t_‘/ Set the changed data using the ENTER key. 5
NN The READ function will start. .~
DRVE QUICK ADV VERIFY A.TUNE
If the READ function ends normally, End is
7 C _ T _ i displayed on the Digital Operator. Parameter
cnuo o o 03-01 isautomatically reset to 0 and then the
display returnsto 03-01.

If an error is displayed, press any key to cancel the error display and return to the 03-01 display. Error displays
and their descriptions are shown below. (Refer to Chapter 7 Errors when Using Digital Operator Copy Func-

tion.)
Error Display Description
,’:' -~ ,'_: You are attempting to set 03-01 to 1 while 03-02 is set to 0.
B ,': ,’_: Read data length mismatch or read data error.
— ,_—,’ ,’_: Unable to write parameters to EEPROM on the Digital Operator.

Select READ Permitted

Prevent overwriting the data stored in EEPROM in the Digital Operator by mistake. With 03-02 set to O, if you
set 03-01 to 1 and perform the write operation, PrE will be displayed on the Digital Operator and the write
operation will be stopped.



BWriting parameter Set Values Stored in the Digital Operator to the Inverter (COPY)

To write parameter set values stored in the Digital Operator to the Inverter, make the settings using the follow-
ing method.

Table 6.7 COPY Function Procedure

S,\fﬁp Digital Operator Display Explanation
[ R Y i |
1 o0 T Press the MENU key and select advanced pro-
® ® O gramming mode.
DRIVE QUICK ADV VERIFY A-TUNE
o Y I w Wy
2 T L Pressthe ENTER key and sel ect the parameters
(K JEoSN I ) monitor display.
DRIVE QUICK I/XIZ‘){/ VERIFY A.TUNE
3 o _‘:’ - U 1’ Display 03-01 (Copy Function Selection) using
e 0 e @ the Increment key and Decrement key.
DRIVE QUICK AIZ‘)(/ VERIFY A.TUNE
4 Hh /'_ :{ Pressthe ENTER key and select the parameters
o @ 5 ° setting display.
DRIVE QUICK AI‘D;/ VERIFY ATUNE
[y ] .
5 [N Change the set value to 2 using the Increment
oo F Key.
DRVE QUICK ADV VERIFY ATUNE
0o .
6 [ | Set the changed data using the ENTER key.
o0 S @ The COPY function will start.
DRIVE QUICK AIZ‘);/ VERIFY A.TUNE
If the COPY function ends normally, End is
7 c _ T displayed on the Digital Operator. Parameter
o o o 03-01 isautomatically reset to 0 and then the
display returns to 03-01.
If an error is displayed, set the parameters again. Error displays and their descriptions are shown below. (Refer
to Chapter 7 Errorswhen Using Digital Operator Copy Function.)
Error Display Description
,’_- ,':’ ,’_: Inverter product code and Inverter software number are different.
o N Inverter capacity with which you are trying to copy and the Inverter capacity stored in the Digital
U Operator are different.
- _ The Inverter control method in which you are trying to copy and the Inverter control method stored in
L the Digital Operator are different.
o c Comparison between the parameter written to the Inverter and the parameter in the Digital Operator
L S are different.
i il After copying has ended, the checksum between the sum value of the Inverter parameter and the sum
L Lo value of the Digital Operator parameter are different.
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BComparing Inverter Parameters and Digital Operator Parameter Set Values (VERIFY)

To compare Inverter parameters and Digital Operator parameter set values, make the settings using the follow-

ing method.
Table 6.8 VERIFY Function Procedure
S’\ip Digital Operator Display Explanation
[ R Y i |
1 o NN} Pressthe MENU key. and select advanced pro-
® ® O gramming mode.
DRIVE QUICK ADV VERIFY A-TUNE
o A A W]
2 T L Pressthe ENTER key and sel ect the parameters
o0 e @ monitor display.
DRIVE QUICK I/XIZ‘)(/ VERIFY A.TUNE
3 e :'_1' 1' Display 03-01 (Copy Function Selection) using
° s ° the Increment key and Decrement key.
DRVE QUICK ADV VERIFY ATUNE
A i Pressthe ENTER key and select the function
® ® - P setting display.
DRIVE QUICK AI‘Jx/ VERIFY ATUNE
o .
5 U Change the set value to 3 using the Increment
oo e key.
DRVE QUICK ADV VERIFY ATUNE
S
6 N - '_‘1’ Set the changed data using the ENTER key. I
o0 00 The VERIFY function will start.
DRVE QUICK ADV VERIFY ATUNE
If the VERIFY function ends normally, End is
7 co_ T _ i displayed on the Digital Operator. Parameter
Lo o g 03-01 isautomatically reset to 0 and then the
display returnsto 03-01.

If an error is displayed, press any key to cancel the error display and return to the 03-01 display. Error displays
and their descriptions are shown below. (Refer to Chapter 7 Errors when Using Digital Operator Copy Func-

tion.)
Error Display Description
N '_—,’ ,’_: Verify error (Settings in the Digital Operator and the Inverter do not match).

mApplication Precautions

When using the copy function, check that the following settings are the same between the Inverter and the
Digital Operator.

¢ Inverter product and type

»  Software number

* Inverter capacity and voltage

»  Control method

INFO
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@ Prohibiting Writing Parameter s from the Digital Operator

If you set A1-01to O, you can refer to and set the A1 and A2 parameter groups and refer to drive mode, using
the Digital Operator.

If you set one of the parameters H1-01 to H1-05 (multi-function digital input terminal S3 to S7 function selec-
tion) to 1B (write parameters permitted), you can write parameters from the digital operator when the terminal
that has been set is ON. When the set terminal is OFF, writing parameters other than the frequency referenceis
prohibited. You can, however, reference parameters.

Param- Name i Change
P Setting | Factory during Access
eter Description p
NI LCD Display Range Setting Opera— Level
tion
Used to set the parameter access level (set/read.)
Parameter access level 0: Monitoring only (Monitoring drive mode and setting

A1-01 and A1-04.)

Al1-01 2: ADVANCED Oor2 2 Yes A
(Parameters can be read and set in both quick pro-

Acces Level gramming mode and advanced programming (A)

mode.)

@ Using the User parameters

For parameter A1-03 the setting 1 is not automattically displayed.
To make the setting available use the following steps.
» Select A2-01 and program a parameter.
+ Go to the parameter and change the factory setting.
« Go to parameter 02-03 and select 1 to store the User parameter.
« After thisthe parameter A1-01 setting 1 becomes available.

@ Setting a Password

When a pasword is set in A1-05, if the set values in A1-04 and A1-05 do not match, you can not refer or
change the settings of parameters A1-01 to A1-03.

You can prohibit the setting and referencing of all parameters except A1-00 by using the password function in
combination with setting A1-01 to 0 (Monitor only).

BRelated Parameters

Param- Name Change

. Setting | Factory during Access
eter . Description R Setti o Level
Number LCD Display ange etting Es:}a- evel

Used to set the parameter access level (set/read.)
0: Monitoring only (Monitoring drive mode and setting
A1-01 and A1-04.)
Al1-01 2: ADVANCED Oor2 2 Yes A
(Parameters can be read and set in both quick pro-
gramming mode and advanced programming (A)
mode.)

Parameter access level

Acces Level
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Name Change
PRI e Setting | Factory | during | Access
eter . Description R Setti o Lavl
Number LCD Display ange etting Egrr]a- eve
Password input when a password has been set in A1-05.
Password This function write-protects some parameters of theinitial-
ize mode. Oto
AL-04 If the password is not similar to A1-05, A1-01 to A1-03 9999 0 No A
Enter Password parameters can no longer be changed. (Programming
mode parameters can be changed.)
Password setting Used to set afour digit number as the password.
R This parameter is not usually displayed. When the pass-
AL-05 word (AL-04) is displayed, hold down the reset key and | 0109999 | 0 No A
Select password press the Menu key and the password will be displayed.







Chapter 7
Troubleshooting

This chapter describes the fault displays and countermeasure for the Inverter and motor prob-
lems and countermeasures.
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Protective and Diagnostic Functions

This section describes the alarm functions of the Inverter. The alarm functions include fault detection,
aarm detection, operation error detection and autotuning error detection.

& Fault Detection

When the Inverter detects a fault, the fault contact output operates and the Inverter output is shut OFF causing
the motor to coast to a stop. (The stopping method can be selected for some faults and the selected stopping
method will be used with these faults.) A fault code is displayed on the Digital Operator.

When afault has occurred, refer to the following table to identify and correct the cause of the fault.

Use one of the following methods to reset the fault after restarting the Inverter:
 Set amulti-function contact input (H1-01 to H1-05) to 14 (Fault Reset) and turn ON the error reset signal.
« Pressthe RESET key on the Digital Operator.
« Turn the main circuit power supply OFF and then ON again.

Table 7.1 Fault Displays and Processing

Display Description Probable Causes Corrective Actions

¢ A short-circuit or ground fault
occurred at the Inverter output. (A
short or ground fault can be caused
by motor burn damage, worn insu-
lation or adamaged cable.)

« Theload istoo large or the accelera- | Reset the fault after correcting its
tion/deceleration time is too short. | cause.

A specia-purpose motor or motor
with a capacity too large for the
Inverter is being used.

* A magnetic switch was switched at
the Inverter output.

Overcurrent
The Inverter output current exceeded
the overcurrent detection level.

o
™

Ground Fault

The ground fault current at the A ground fault occurred at the Inverter

output. (A ground fault can be caused | Reset the fault after correcting its

LF Inverter output exceeded approxi- :
by motor burn damage, worninsula- | cause.
mately 50% of the Inverter rated out- | .
tion or adamaged cable.)
put current.
The output transistor hasfailed
because of a short-circuit or ground
fault at the Inverter output.
Check whether there is a short-circuit
. Fuse Blown Replace the Inverter after correct-

/ . . between the following terminals. A
Thefuse in the main circuit is blown.

short-circuit will damage the output | N9 the cauise.

transistor:
u,Vv,w

©, « U,V,W

Main Circuit Overvoltage The deceleration timeistoo short and | Increase the decel eration time or

The main circuit DC voltage exceeded the regenerative energy from the connect a Braking Resistor Unit
0w | theovervoltage detection level. motor is too large. and Braking Unit.

200V class: Approx. 410V . ) Decrease the voltage so it's within

400V class: Approx. 820V The power supply voltage is too high.

specifications.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Description Probable Causes Corrective Actions
Main Circuit Undervoltage
The main circuit DC voltage is below .
the Undervoltage Detection Level An open-phase occurred with the
input power supply.
(L2-05). * A momentary power |oss occurred
200V class: Approx. 190 V * Thewirin t()e/rrﬁ)“linalsfor the input .
,, . |400V class. Approx. 380V ower su gl areloose P Reset the fault after correcting its
= ' | Main Circuit MC Operation Failure P PRl o ) cause.
. . « Thevoltagefluctuationsin theinput
The MC stopped responding during
- power supply aretoo large.
Inverter operation. .
. . A fault occurred in the surge pre-
Applicable Inverter Capacities vention circuit
200V class: 37 to 110 kW '
400V class: 75 to 300 kW
Control Power Fault * Try turning the power Supply
Lwc | The control power supply voltage off and on.
Hee « Replace the Inverter if the fault
dropped. )
continues to occur.
Inrush Prevention Circuit Fault
Overheating occurred in the inrush
resistor. * Try turning the power suppl
The MC did not respond for 10 seven |» The MC in the main circuit failed. oflyand ong P PRLY
/w3 |though the MC ON signal has been ¢ The MC excitation coil is burned ) .
output out » Replace the Inverter if the fault
Applicable Inverter Capacities continues to oceur.
200V class: 37 to 110 kW
400V class: 75 to 300 kW
* Anopen-phase occurred intheinput
power supply.
Main Circuit Voltage Fault : ﬁhgsvrnietr:tatrgrﬁq?\r/]viIf?)srstﬁgcil:]rrjtd.
- Themain circuit DC voltage oscillates 9 P Reset the fault after correcting its
s unusually (not when regenerating) power SUpply are|oose. cause
y €9 9): * Thevoltagefluctuationsin theinput '
power supply are too large.
* Thevoltage balance between phases
isbad.
* Thereisabroken wirein the output
. f:l & brok ireinth " Reset the fault after correcting its
Output Open-phase hereis a broken wirein the motor-|
, -~ | Anopen-phase occurred at the winding. _
[ * The output terminals are loose.
Inverter output.
The motor being used has a capacity
less than 5% of the Inverter's maxi- Check the mator and | nverter
) capacity.
mum motor capacity.
Cooling Fin Overheating The ambient temperature istoo high. | Install a cooling unit.
The temperature of the Inverter's cool - -
ing fin exceeded the setting in L8-02 Thereis aheat source nearby. Remove the heat source.
or 105°C.
OH: The temperature exceeded the
oH | settingin L8-02 (Stopping method can
(o 1) |bechanged by L8-03). The Inverter's cooling fan has stopped.

OH1: The temperature exceeded
100°C (Stopping method: Coast to
stop).

Inverter's Cooling Fan Stopped

The Inverter's cooling fan has stopped.

Replace the cooling fan. (Contact
our sales representative.)
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Table 7.1 Fault Displays and Processing (Continued)

Display Description Probable Causes Corrective Actions
Check the size of the load and the
) length of the acceleration, deceler-
I\I'Ar?t?r Overhgﬁtlng AIarrT:I _ ation and cycle times.
Cua e Inverter will stop or will continue
"= to operate according to the setting of The motor has overheated. Check the V/f characteristics.
L1-03.
Check the motor temperature
input on terminals A1 and A2.
Check the size of the load and the
length of the acceleration, deceler-
Motor Overheating Fault ation and cycle times.
oHY The_ Inverter will stop according to the | The motor has overheated. Check the V/f characteristics.
setting of L1-04.
Check the motor temperature
input on terminals A1 and A2.
Theload istoo heavy. The accelera- | Check the size of the load and the
tion time, deceleration time and cycle | length of the acceleration, deceler-
Motor Overload time are too short. ation and cycle times.
, . | Themotor overload protection func- . -
& " ltion has operated based on theinternal The V/f characteristics voltage istoo | oy the v/t characteristics.
A high or too low.
electronic thermal value.
The Motor Rated Current (E2-01) is | Check the Motor Rated Current
incorrect. (E2-01).
Theload istoo heavy. The accelera- | Check the size of the load and the
tion time, deceleration time and cycle | length of the acceleration, deceler-
Inverter Overload time are too short. ation and cycle times.
_, 5 | Thelnverter overload protection func- e ;
=% |tion has operated based on theinternal The V/f characteristics voltage istoo | oy the v/t characteristics.
: high or too low.
electronic thermal value.
The Inverter capacity istoo low, Replace the | nvert_er with one that
has alarger capacity.
» Make sure that the settingsin
Overtorque Detected 1 L6-02 and L 6-03 are appropri-
, = | There has been acurrent greater than i ate.
't~ lthesettingin L6-02 for longer than the « Check the mechanical system
setting in L6-03. and correct the cause of the
overtorque.
* Makesuretheloadisan inertial
High-slip Braking OL N . load.
oL 7 | Theoutput frequency did not change l'I'arrleénertla returned to theload istoo |, Set the system so that the decel-
for longer than the time set in N3-04. ge. eration time that does not pro-
duce 0V is120sor less.
» Make sure that the settingsin
Undertorque Detected 1 L6-02 and L6-03 are appropri-
.11 o | There hasbeen acurrent less than the ate.
AU S— -

setting in L6-02 for longer than the
setting in L6-03.

 Check the mechanica system
and correct the cause of the
overtorque.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Description Probable Causes Corrective Actions
Pl Feedback Reference Lost
A Pl feedback reference |oss was
detected (b5-12 = 2) and the PI feed-
Fbil back input was less than b5-13 (PI - -
feedback |oss detection level) for
longer than the time set in b5-14 (PI
feedback |oss detection time).
. . Check the Communications
-~~~ | External fault input from Communi- ! "
EFRD - . - Option Card and communications
cations Option Card :
signals.
£ F 3 |External fault (Input terminal 3)
£ F4 |External fault (Input terminal 4) )
R " . * Reset external fault inputsto the
An "external fault" wasinput from a multi-function inouts.
£ F5 |External fault (Input terminal 5) multi-function input terminal (S3 to P
* Remove the cause of the exter-
S7).
_ ] nal fault.
EFE |External fault (Input terminal 6)
EF 7 |External fault (Input terminal 7)
Digital Operator Connection Fault
. The connectlon_to the Dlg! tal Operator Check the connection to the Digi-
ofr was broken during operation for a - tal Operator
RUN command from the Digital P ’
Operator.
FEQrSn-)AFZZA/485 Communications Check the communications
- . . devices and communications sig-
CE A normal reception was not possible - nals
for 2 sor longer after control datawas )
received once.
Option Co_mmunlcatlons Error Check the communications
A communications error was detected - o .
. : - . devices and communications sig-
LUS during arun command or while setting -
nals.
afreguency reference from a Commu-
nications Option Card.
Digital Operator Communications | The Digital Operator's connector isn't | Disconnect the Digital Operator
Error 1 connected properly. and then connect it again.
Communications with the Digital
Operator werenot established Withins | the | erter's control circuiits are
~ seconds after the power wasturned | ¢ 1+ Replace the Inverter.
LPFOD on, Y-
i Try turning the power supply off
CPU External RAM Fault and on again.
The control circuits were destroyed. | Replace the Inverter.
Digital Operator Communications | The Digital Operator isn't connected | Disconnect the Digital Operator
Error 2 properly. and then connect it again.
CoEn After communications were estab-
IR oo

"I lished, there was a communications

error with the Digital Operator for
more than 2 seconds.

The Inverter's control circuits are
faulty.

Replace the Inverter.




Table 7.1 Fault Displays and Processing (Continued)

Description

Probable Causes

Corrective Actions

~~

Baseblock circuit error

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

EEPROM error

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

CPU internal A/D converter error

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

CPU internal A/D converter error

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

Option Card connection error

The Option Card is not connected
properly.

Turn off the power and insert the
Card again.

The Inverter or Option Card isfaulty.

Replace the Option Card or the
Inverter.

~~

ASIC internal RAM fault

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

Watchdog timer fault

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~~

CPU-ASIC mutual diagnosis fault

Try turning the power supply off
and on again.

The control circuit is damaged.

Replace the Inverter.

~
‘D
h
5

ASIC version fault

The Inverter control circuit is faulty

Replace the Inverter.

~~
a
Dl
Py
]

Communications Option Card A/D
converter error

The Option Card is not connected
properly.

Turn off the power and insert the
Card again.

The Option Card's A/D converter is
faulty.

Replace the Communications
Option Card.

~~
a
Dl
Py

Communications Option Card self
diagnostic error

-5
Dl
Py
Py

~~

Communications Option Card
model code error

=
i
Py
]

Communications Option Card
DPRAM error

Communications Option Card fault.

Replace the Option Card.




Protective and Diagnostic Functions

@ Alarm Detection

Alarms are detected as atype of Inverter protection function that does not operate the fault contact output. The
system will automatically return to its original status once the cause of the alarm has been removed.

The Digital Operator display flashes and the alarm is output at the multi-function outputs (H2-01 to H2-03).

When an alarm occurs, take appropriate countermeasures according to the table below.

Table 7.2 Alarm Displays and Processing

05s.

Display Meaning Probable causes Corrective Actions
Forward/Reverse Run Commands ggg?ﬁrﬁ%a;aenzfstheforward and
s Input Together Since the rotational direction is
(blink- | Both theforward and reverse run com- ) unknown, the motor will be deceler-
ing) | mands have been ON for more than ated to a stop when this minor fault

occurs.

'y
oo

Main Circuit Undervoltage

The following conditions occurred
when there was no Run signal.

« Themain circuit DC voltage was

] below the Undervoltage Detection | See causesfor UV1, UV2and UV3 | Seecorrective actions for UV1, UV2
(*_J' ink- Level Setting (L2-05). faultsin the previous table. and UV 3 faultsin the previous table.
ing) |+ Thesurgecurrent limiting contactor
opened.
* The control power supply voltage
when below the CUV level.
Main Circuit Overvoltage
owv | Themain circuit DC voltage exceeded . . Decrease the voltage so it's within
(blink- the overvoltage detection level. The power supply voltageistoo high. ecifications.
ing) |200V class: Approx. 400 V *
400V class: Approx. 800 V
The ambient temperatureistoo high. | Install acooling unit.
o | Cooling Fin Overheating . Thereisa heat source nearby. Remove the heat source
(blink- | The temperature of the Inverter's cool-
ing) | ing fin exceeded the setting in L.8-02. : Replace the cooling fan. (Contact your
The Inverter cooling fan has stopped. OMRON representative)
Inverter Overheating Pre-alarm
— i -
o He' | AnOH2 darm signal (Inverter over Clear the multi-function input termi-
(blink- heating alarm signal) wasinput froma - nal's overheating alarm inout
ing) multi-function input terminal (S3 to 9 put.
S7).
Check the size of the load and the
) length of the accel eration, deceleration
_ ., = |Motor overheating and cycle times.
== | E was set for H3-09 and the motor The motor has overheated
(blink-" | temperature thermistor input exceeded : Check the V/f characteristics.
iNg) | the alarm detection level. -
Check the motor temperature input on
terminals Al and A2.
_, o |Overtorque 1 * Make sure that the settingsin L6-02
=& = | There has been a current greater than ) and L6-03 are appropriate.
(blink-" | the setting in L6-02 for longer than the « Check the mechanical system and
ing) | setting in L6-03. correct the cause of the overtorque.
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Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions
External error detected for Com-
munications Card other than SI-K2
£ F L | Continuing operation was specified - Remove the cause of the external fault.
for EFO (F6-03 = 3) and an externa
fault was input from the Option Card.
l_"l_' )
(blink- | External fault (Input terminal S3)
ing)
EFH
(blink- | External fault (Input terminal S4)
ing)
EFS An externa fault was input from a ' sﬁ_ﬁrﬁziﬂiﬁﬂ&?pms tothe
(k_)”nk' External fault (Input terminal S5) glultl-functlon input terminal (S3to | | Remove the cause of the external
ing) 7)- fault.
EFE
(blink- | External fault (Input terminal S6)
ing)
EFT
(blink- | External fault (Input terminal S7)
ing)
Pl Feedback Reference Lost
A Pl feedback reference loss was
F b L |detected (b5-12 = 2) and the Pl feed-
(blink- | back input was less than b5-13 (PI - -
ing) | feedback loss detection level) for
longer than the time set in b5-14 (Pl
feedback |oss detection time).
RS-422A/485 Communications
cF Error . . Check the communication devices and
(blink- | Normal reception was not possible for - ;
. signals.
ing) |2sorlonger after received control
data.
Option Card Communication Error
RN Ny H o H
& U5 | A communication error occurred in a Check the communication devices and
(blink- | mode where the run command or a - .
. signals.
ing) | frequency referenceisset froma
Communications Option Card.
I = N} H H
L AL L | Communications on Standby Check the communication devices and
(blink- | Control datawas not normally - :
. signals.
ing) | received when power was turned ON.




Protective and Diagnostic Functions

@ Operation Errors

An operation error will occur if thereisan invalid setting or a contradiction between two parameter settings. It
will not be possible to start the Inverter until the parameters have been set correctly. (The alarm output and
fault contact outputs will not operate.)

When an operation error has occurred, refer to the following table to identify and correct the cause of the

errors.
Table 7.3 Operation Error Displays and Incorrect Settings
Display Meaning Incorrect settings
fEa Incorrect Inverter The Inverter capacity setting doesn't match the Unit. (Contact your OMRON repre-
S5 5 T | capacity setting sentative)
oFEDZ :ra:‘r)armeter Setting range | e parameter seti ng is outside of the valid setting range.
One of the following errors has been made in the multi-function input (H1-01 to H1-
05) settings:
Multi-function inout » The same setting has been selected for two or more multi-function inputs.
oFPEDZ ) P * Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-
selection error .
quency) were selected at the same time.
 External Baseblock NO (8) and External Baseblock NC (9) were selected at the
sametime.
pcnc Option Card selection | The Option Card was selected as the frequency reference source by setting b1-01 to
o [y

error

3, but an Option Card is not mounted or connected (C option).

O C M
D'LELIII

Multi-function analog
input selection error

. H3-09=B

PI control selection

The following settings have been made at the same time.
* b5-01 (Pl Control Mode Selection) has been set to avaue other than 0.

(g |

e PELS onor « b5-15 (PI Sleep Function Operation Level) has been set to avalue other than O.

* b1-03 (Stopping Method Selection) has been set to 2 or 3.

. Parameters E1-04, E1-06, E1-07 and E1-09 do not satisfy the following conditions:

P o }
o PELT |VIida@setting emor | "y o4 eviaX) > E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)

One of the following Parameter setting errors exists.
o PE 11 | Parameter setting error » C6-05 (Carrier Frequency Gain) > 6, the Carrier Frequency Lower Limit (C6-04)

> the Carrier Freguency Gain(C6-05)
 Upper/lower limit error in C6-03 to 05.

™y

EEPROM write error

A verification error occurred when writing EEPROM.
 Try turning the power supply off and on again.
* Try setting the Parameters again.
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€ Errors During Autotuning

The errors that can occur during autotuning are given in the following table. If an error is detected, an error
code will be displayed on the Digital Operator. The error contact output and alarm output will not function.

Table 7.4 Errors During Autotuning

Display Meaning Probable causes Corrective Actions
Thereisan error in the datainput for
autotuning. * Check the input data.
,': - - 'L_,' ,' Motor data error Thereisan error in the relationship  Check the capacity of the Inverter and
- between the motor output and the motor motor.
rated current.
— P=aN A minor fault occurred during autotun-
gl e I O oy am ing . « Check theinput data.
* Check wiring and the machine.
- — = . The STOP Key was pressed to cancel « Check the load
C _ _rnoa .
gl L4 = |STOPkeyinput autotuning.
Autotuning was not completed in the » Check theinput data.
— 1 14 |Lineto-lineresis- specified time. * Check motor wiring.
O T 4T | tanceerror The results of autotuning has exceeded |+ If the motor is connected to the
the setting range for auser Parameter. machine, disconnect it.
The current flow exceeded the motor
rated current.
Current detection Check the current detection circuit,
'C - = ! ::' error The detected current sign was the oppo- | motor wiring, current detector and
- - site of what it should be. installation methods.
Thereisaphase fault for U, V or W.
— V/f settings exces- The torque reference exceeded 100% » Check and correct the settings.
e i and the no-load torque exceeded 70% )
Lo 1gve . - * Disconnect the load from the motor.
during autotuning.
. Check theinput data (particularly the
_ — | Rated current settin
A4S A Y The rated current is set high. motor output current and motor rated
- = = |dam current)

* Displayed after autotuning has been completed.
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@ Errors when Using the Digital Operator Copy Function

The errors that can occur when using the copy function from the Digital Operator are given in the following

table. An error code will be displayed on the Digital Operator. If a Digital Operator key is pressed when an
error code is being displayed, the display will be cleared and 03-01 will be displayed. The error contact output

and alarm output will not function.

Table 7.5 Errors during Copy Function

Ftlijgr?_ Display Meaning Probable causes Corrective Actions
oo O Digital Operator 03-01wassdt to 1 towritea Parameter Set 03-02 to 1 to enable writing
o write-protected when the Digital Operator waswrite- | o ever with the Digital Operator
protected (03-02 = 0). ’
_ Theread data length does not agree. | Repeat the read.
Read FE Illegal read data : — Check the Digital Operator cable.
Thewrite datais incorrect. Replace the Digital Operator.
A low Inverter voltage has been
Y lleqal write status An attempted write of a Parameter to | detected.
T ocC €9 EEPROM on the Digital Writer failed. | Repeat the read.
Replace the Digital Operator.
— o The Inverter product code or software | Use the copy function for the same
Y 1D not matched S
= = number is different. product code and software number.
_ . The capacity of the Inverter being .
uHE :]:;/tirrtlzrdcapaclty copied and the capacity in the Digital ﬁ]?/eei?:r ?pﬁgﬁna' on for the same
Operator are different. apacity.
c The parameter written to the Inverter
oy |~ — was compared with th eter |
f I . parea wi e parameter In
L Lo Verify error the Digital Operator and they were Retry the copy.
different.
The checksum in the Inverter parame-
1'__ '_:: /'_: Checksum error ter area was compared with the check- Retry the copy.

sum in the Digital Operator parameter
area and they were different.
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Troubleshooting

Due to parameter setting errors, faulty wiring and so on, the Inverter and motor may not operate as
expected when the system is started up. If that occurs, use this section as a reference and apply the appro-
priate measures.

If the contents of the fault are displayed, refer to Protective and Diagnostic Functions.

& If Parameters Cannot Be Set

Use the following information if an Inverter parameter cannot be set.

BThe display does not change when the Increment and Decrement Keys are pressed.

The following causes are possible.

The Inverter is operating (drive mode).

There are some parameters that cannot be set during operation. Turn the Inverter off and then make the set-
tings.

Parameter write enable is input.

This occurs when "parameter write enable" (set value: 1B) is set for a multi-function input terminal (H1-01 to
H1-05). If the parameter write enable input is OFF, the parameters cannot be changed. Turn it ON and then set
the parameters.

Passwords do not match. (Only when a password is set.)

If the parameter A1-04 (Password) and A1-05 (Password Setting) numbers are different, the parameters for
the initialize mode cannot be changed. Reset the password.

If you cannot remember the password, display A1-05 (Password Setting) by pressing the Reset/Select Key and
the Menu Key simultaneously while in the A1-04 display. Then reset the password. (Input the reset password
in parameter A1-04.)

BOPEO1 through OPEL11 is displayed.
The set value for the parameter iswrong. Refer to Operation Errorsin this chapter and correct the setting.

BCPFO0O0 or CPFOl is displayed.

This is a Digital Operator communications error. The connection between the Digital Operator and the
Inverter may be faulty. Remove the Digital Operator and then re-install it.
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Troubleshooting .

@ If the Motor Does Not Operate

BThe motor does not operate when the RUN key on the Digital Operator is pressed.

The following causes are possible.

U If the Inverter is not in drive mode, it will remain in ready status and will not start. Press the Menu Key to
?: make the DRIVE indicator flash and enter the drive mode by pressing the ENTER key. The DRIVE indica-
® tor will light when drive mode is entered.

IMPORTANT

The operation method setting is wrong.

If parameter b1-02 (Operation Method Selection) is set to 1 (control circuit terminal), the motor will not oper-
ate when the Run key is pressed. Either press the LOCAL/REMOTE key to switch to Digital Operator opera-
tion or set b1-02 to 0 (Digital Operator).

The LOCAL/REMOTE key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 0. It is enabled
when the drive mode is entered.

INFO

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Inverter
will not operate.

Raise the frequency reference to at least the minimum output frequency.

EThe motor does not operate when an external operation signal is input. 7

The following causes are possible.

The Inverter is not in drive mode.

If the Inverter is not in drive mode, it will remain in ready status and will not start. Pressing the MENU key
makes the DRIVE indicator flash and enter the drive mode by pressing the ENTER key. The DRIV E indicator
will light when drive mode is entered.
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The operation method selection is wrong.

If parameter b1-02 (reference selection) is set to O (Digital Operator), the motor will not operate when an
external operation signal isinput. Set b1-02 to 1 (control circuit terminal) and try again.

Similarly, the motor will also not operate if the LOCAL/REMOTE key has been pressed to switch to Digital
Operator operation. In that case pressthe LOCAL/REMOTE key again to return to the original setting.

The LOCAL/REMOTE key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 0. It is enabled
when the drive mode is entered.

INFO

A 3-wire sequence is in effect.

The input method for a 3-wire sequence is different than when operating by forward/stop and reverse/stop (2-
wire sequence). When 3-wire sequence is set, the motor will not operate even when an input terminal suitable
for forward run/stop and reverse run/stop is turned ON.

When using a 3-wire sequence, refer to the timing chart and input the proper signals.

When using a 2-wire sequence, set the multi-function input terminal (H1-01 through H1-05, terminals S3 to
S7) to avalue other than O.

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Inverter
will not operate. Raise the frequency reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If multi-function analog input H3-09 is set to 1 (frequency gain) and if no voltage (current) is input, then the
frequency reference will be zero. Check to be sure that the set value and analog input value are correct.

B The motor stops during acceleration or when aload is connected.

The load may be too heavy. The Inverter has a stall prevention function and an automatic torque boost func-
tion, but the motor responsiveness limit may be exceeded if acceleration istoo rapid or if theload istoo heavy.
Lengthen the acceleration time or reduce the load. Also consider increasing the motor capacity.

B The motor only rotatesin one direction

“Reverse run prohibited is selected. If b1-04 (Prohibition of reverse operation) is set to 1 (reverse run prohib-
ited), the Inverter will not receive reverse run commands. To use both forward and reverse operation, set bl-
04to 0.

@ If the Direction of the Motor Rotation is Rever sed

If the motor operates in the wrong direction, the motor output wiring is faulty. When the Inverter T1(U),
T2(V) and T3(W) are properly connected to the motor T1(U), T2(V) and T3(W), the motor operatesin afor-
ward direction when aforward run command is executed. The forward direction depends on the manufacturer
and the motor type, so be sure to check the specifications.

The direction of rotation can be reversed by switching two wires among U, V and W.
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Troubleshooting .

@ If the Motor Does Not Put Out Torque or If Acceleration is Slow

WThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall Prevention Level during Acceleration) istoo low, the acceleration time will be
too long. Check to be sure that the set value is suitable.

WThe stall prevention level during running is too low.

If the value set for L3-06 (Stall Prevention Level during Running) is too low, the speed will drop before out-
putting torque. Check to be sure that the set value is suitable.

@ If the Motor Operates Higher Than the Reference

Use the following information if the motor operates on a higher level than the reference.

BThe analog frequency reference bias setting is wrong (the gain setting is wrong).

The frequency reference bias set in parameter H3-03 is added to the frequency reference. Check to be sure that
the set value is suitable.

WA signal is being input to the frequency reference (current) terminal Al.

When 1F (frequency reference) is set for parameter H3-09 (Multi-function Analog Input Terminal A2 Func-
tion Selection), afrequency corresponding to the terminal A2 input voltage (current) is added to the frequency
reference. Check to be sure that the set value and analog input value are suitable.

@ If Motor Deceleration is Slow

Use the following information when the motor deceleration is slow.

BThe deceleration time is long even when braking resistor unit and braking unit is con-
nected.

The following causes are possible.

"Stall prevention during deceleration enabled" is set.

When Braking Resistor Unit and Braking Unit is connected, set parameter L3-04 (Stall Prevention Selection
during Deceleration) to 0 (disabled). When this parameter is set to 1 (enabled, the factory setting), braking
resistor unit and the braking unit do not fully function.

The deceleration time setting is too long.
Check the deceleration time setting (parameters C1-02 and C1-04).

Motor torque is insufficient.

If the parameters are correct and there is no overvoltage fault, then the motor's power is limited. Consider
increasing the motor capacity.
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mIf the Vertical-axis Load Drops When Brake is Applied

The sequenceisincorrect. The Inverter goesinto DC injection braking status for 0.5 seconds after deceleration
is completed. (Thisisthe factory-set default.)

To ensure that the brake holds, set frequency detection 2 (H2-01 = 5) for the multi-function contact output ter-
minals (M1 and M2) so that the contacts will turn OFF when the output frequency is greater than L4-01 (3.0 to
5.0 Hz). (The contacts will turn ON below L4-01.)

There is hysteresis in frequency detection 2 (i.e., a frequency detection width, L4-02 = 2.0 Hz) . Change the
setting to approximately 0.5 Hz if there are drops during stop. Do not use the multi-function contact output run
signal (H2-01 = 0) for the brake ON/OFF signal.

& If the Motor Overheats

WThe load is too big.

If the motor load is too heavy and the motor is used with the effective torque exceeding the motor's rated
torque, the motor will overheat. Reduce the load amount by either lightening the load or lengthening the accel-
eration/deceleration time. Also consider increasing the motor capacity.

BThe ambient temperature is too high.

The motor rating is determined within a particular ambient operating temperature range. The motor will burn
out if it is run continuously at the rated torque in an environment in which the maximum ambient operating
temperature is exceeded. Lower the motor's ambient temperature to within the acceptable ambient operating
temperature range.

BThe withstand voltage between the motor phases is insufficient.

When the motor is connected to the Inverter output, a surge is generated between the Inverter switching and
the motor coil. Normally the maximum surge voltage is three times the Inverter's input power supply voltage
(i.e., 1,200 V for 400 V class). Be sure to use a motor with awithstand voltage between the motor phases that
is greater than the maximum surge voltage. In particular, when using a 400 V class Inverter, use a special
motor for Inverters.

@ If peripheral devices like PLC’s or other are influenced by the starting or
running inverter

If noise is generated by Inverter switching, implement the following countermeasures:

« Change the Inverter's Carrier Frequency Selection (C6-02) to lower the carrier frequency. Thiswill help to
some extent by reducing the amount of internal switching.

Install an Input Noise Filter at the Inverter's power supply input area.

Install an Output Noise Filter at the Inverter's power supply output area.
Use metal tubing. Electric waves can be shielded by metal, so encase the Inverter with metal (steel).
Ground the Inverter and motor.

« Separate main circuit wiring from control wiring.
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@ If the Ground Fault Interrupter Operates When the Inverter is Run

The Inverter performs internal switching, so there is a certain amount of leakage current. This may cause the
ground fault interrupter to operate and cut off the power supply. Change to a ground fault interrupter with a
high leakage detection level (i.e., asensitivity current of 200 mA or greater per Unit, with an operating time of
0.1 s or more) or one that incorporates high frequency countermeasures (i.e., one designed for use with Invert-
ers). It will also help to some extent to change the Inverter's Carrier Frequency Selection (C6-02) to lower the
carrier frequency. In addition, remember that the leakage current increases as the cable is lengthened.

@ If There is Mechanical Oscillation

BThe machinery is making unusual sounds.

The following causes are possible.

There may be resonance between the mechanical system's characteristic frequency and the
carrier frequency.

If the motor is running with no problems and the machinery is oscillating with a high-pitched whine, it may
indicate that this is occurring. To prevent this type of resonance, adjust the carrier frequency with parameters
C6-02 to C6-05.

There may be resonance between a machine's characteristic frequency and the output fre-
quency of the Inverter.

To prevent this from occurring, either use the jump frequency functionsin parameters d3-01 to d3-04 or install
rubber padding on the motor base to reduce oscillation.

mOscillation and hunting are occurring. 7

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4- AR
02 (Torque Compensation Primary Delay Time parameter) and N1-02 (Hunting Prevention Gain) in order.
Lower the gain setting and raise the primary delay time setting.

mOscillation and hunting are occurring with PI control.

If there is osctillation or hunting during PI control, check the oscillation cycle and individually adjust P and |
parameters. (Refer to page 6-196)

@ If the Motor Rotates Even When Inverter Output is Stopped

If the motor rotates even when the Inverter output is stopped, the DC injection braking is insufficient. If the
motor continues operating at low speed, without completely stopping and after a deceleration stop has been
executed, it means that the DC injection braking is not decelerating enough. Adjust the DC injection braking
asfollows:

« Increase the parameter b2-02 (DC Injection Braking Current) setting.

« Increase the parameter b2-04 (DC Injection Braking (initial excitation) Time at Stop) setting.
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@ If OV is Detected When a Fan is Started or Fan Stalls

Generation of OV (Over Voltage) and stalling can occur if afan isturning when it is started. The DC injection
braking isinsufficient when starting.

This can be prevented by slowing fan rotation by DC injection braking before starting the fan. Increase the
parameter b2-03 (DC injection braking time (initial excitation) at start) setting.

@ If Output Frequency Does Not Rise to Frequency Reference

BThe frequency reference is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency

range. Check to be sure that the Jump Frequency (parameters d3-01 to d3-03) and Jump Frequency Width
(parameter d3-04) settings are suitable.

WThe frequency reference upper limit has been reached.

The output frequency upper limit is determined by the following formula:
Maximum Output Frequency (E1-04) x Frequency Reference Upper Limit (d2-01) / 100
Check to be sure that the parameter E1-04 and d2-01 settings are suitable.
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Chapter 8

Maintenance and
Inspection

This chapter describes basic maintenance and inspection for the Inverter

Maintenance and Inspection............cccccccvveiiiieeeeeeeenn. 8-2
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Maintenance and Inspection

@ Daily Inspection

Check the following items with the system in operation.

« The motor should not be vibrating or making unusual noises.

There should be no abnormal heat generation.
The ambient temperature should not be too high.

The output current value shown on the monitor displays should not be higher than normal.
The cooling fan on the bottom of the Inverter should be operating normally.

@ Periodic Inspection

Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the LED indicators on the front
cover have al turned OFF and then wait until at least five minutes have elapsed before beginning the inspec-
tion. Be sure not to touch terminals right after the power has been turned off. Doing so can result in electric

shock.

Table 8.1 Periodic Inspections

Item

Inspection

Corrective Procedure

External terminals,
mounting bolts, connec-

Areall screws and boltstight?

Tighten loose screws and bolts firmly.

tors, etc. Are connectors tight? Reconnect the loose connectors.
Clean off any dirt and dust with an air gun using
Cooling fins Arethe finsdirty or dusty? dry air at apressure of 39.2 x 10*to 58.8 x 10* Pa
(410 6 kgecmd).
Clean off any dirt and dust with an air gun using
Is there any conductive dirt or oil mist on | dry air at apressure of 39.2 x 10* to 58.8 x 10 Pa
PCBs 5
the PCBs? (4 to 6 kgecm?).
Replace the boards if they cannot be made clean.
Isthere any abnormal noise or vibration or
Cooling fan has the total operating time exceeded Replace the cooling fan.

20,000 hours?

Power elements

Is there any conductive dirt or oil mist on
the elements?

Clean off any dirt and dust with an air gun using
dry air at apressure of 39.2 x 10* to 58.8 x 10* Pa
(410 6 kgecm?).

Smoothing capacitor

Arethere any irregularities, such asdis-
coloration or odor?

Replace the capacitor or Inverter.




Maintenance and Inspection

@ Periodic Maintenance of Parts
The Inverter is configured of many parts and these parts must be operating properly in order to make full use
of the Inverter functions.

Among the electronic components, there are some that require maintenance depending on their usage condi-
tions. In order to keep the Inverter operating normally over along period of time, it is necessary to perform
period inspections and replace parts according to their service life.

Periodic inspection standards vary depending the Inverter's installation environment and usage conditions.
The Inverter's maintenance periods are noted below. Keep them as reference.

Table 8.2 Part Replacement Guidelines

Part Standard Replacement Period Replacement Method
Cooling fan 2to 3years Replace with new part.
Smoothing capacitor 5 years Repl ace with new part. (Determine need by
inspection.)
Breaker relays - Determine need by inspection.
Fuses 10 years Replace with new part.
Aluminum capacitors on PCBs 5 years Replace with new board. (Determine need by

inspection.)

Note The standard replacement period is based on the following usage conditions:
Ambient temperature: Yearly average of 30°C
Load factor: 80% max.
Operating rate: 12 hours max. per day
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@ Cooling Fan Replacement Outline

m200 V and 400 V Class Inverters of 18.5 kW or Less

A cooling fan is attached to the bottom of the Inverter.

If the Inverter isinstalled using the mounting holes on the back of the Inverter, the cooling fan can be replaced
without removing the Inverter from the installation panel. The list of fans are given in Chapter 9.

Removing the Cooling Fan

1

Pressin on the right and |eft sides of the fan cover in the direction of arrows 1 and then pull the fan out in
the direction of arrow 2.

2. Pull out the cable connected to the fan from the fan cover and disconnect the relay connector.
3. Open the fan cover on the | eft and right sides and remove the fan cover from the fan.

Fan cover

Fig 8.1 Cooling Fan Replacement (Inverters of 18.5 kW or Less)

Mounting the Cooling Fan

1

Attach the fan cover to the cooling fan. Be sure that the air flow direction indicated by the arrows above
faces into the Inverter.

2. Connect the power connector securely and place the relay connector and cable into the fan cover.
3. Mount the fan cover on the Inverter. Be sure that the tabs on the sides of the fan cover click into place on

the Inverter.



Maintenance and Inspection .

W200 V and 400 V Class Inverters of 22 kW or More
A cooling fan is attached to the top panel inside the Inverter.

The cooling fan can be replaced without removing the Inverter from the installation panel.

Removing the Cooling Fan
1. Removetheterminal cover, Inverter cover, Digital Operator and front cover from the front of the Inverter.

2. Remove the controller bracket to which the cards are mounted. Remove all cables connected to the con-
troller.

3. Remove the cooling fan power cable connectors (CN26 and CN27) from the gate driver positioned at the
back of the controller.

4. Remove the fan cover screws and pull out the fan cover from the Inverter.
5. Remove the cooling fan from the fan cover.

Mounting the Cooling Fan

After attaching a new cooling fan, reverse the above procedure to attach all of the components.
When attaching the cooling fan to the mounting bracket, be sure that the air flow faces the top of the Inverter.

Air flow direction

Fan cover
Controller bracket

Controller

Fig 8.2 Cooling Fan Replacement (Inverters of 22 kW or More)
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€ Removing and Mounting the Control Circuit Terminal Card

The control circuit terminal card can be removed and mounted without disconnecting the cables.

Thelist of terminal cards are given in Chapter 9.

U Always confirm that the charge indicator is not lit before removing or mounting the control circuit terminal
P: card.
®
IMPORTANT

BmRemoving the Control Circuit Terminal Card

1. Removethe Digital Operator and front cover.
2. Remove the connecting line connectors connected to FE and NC on the control circuit terminal card.

3. Loosen the mounting screws (1) on the left and right sides of the control terminals until they arefree. (Itis
not necessary to remove these screws completely. They are self-rising.)

4. Pull the terminal card out sideways (in direction 2) with the screws sticking out from the card.

EMounting the Control Circuit Terminal Card
Reverse the removal procedure to mount the terminal card.

Confirm that the terminal circuit card and the controller properly meet at connector CN5 before pressing in on
the card.

The connector pins may be bent if the card isforced into place, possibly preventing correct Inverter operation.

Removing and Mounting the
Control Circuit Terminal Card

1
Mo

== ail7
,/ 2 B

Fig 8.3 Removing the Control Circuit Terminal Card



Chapter 9
Specifications

This chapter describes the basic specifications of the Inverter and specifications for options and
peripheral devices.
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Standard Inverter Specifications

@ Specifications by Model

Specifications are given by model in the following tables.

W200V Class
Table 9.1 200 V Class Inverters

Model Number 3G3PV- A2004 | A2007 | A2015 | A2022 | A2037 | A2055 | A2075 | A2110 | A2150 | A2185 | A2220 | A2300 | A2370
("f'(\;“\f) applicable motor ouput o4 75 | 15 | 22 | 37 | 55 | 75 | 11 | 15 | 185 | 22 | 30 | 37
” '(Tf&eA(; output capacity 12 | 16| 27 |37 |57 |88 | 22| 17| 2| 27| 32| 4| 55
j=))
5 [Ratedoutput current (&) | 32 | 41 | 70 | 96 | 15 23 3L | 45 | 58 | 71 | 8 | 15 | 145
= 3-phase; 200, 208, 220, 230 or 240 VAC
é Max. output voltage (V) (Proportional to input voltage.)
O [ Max. output frequency 120 Hz max.

(Hz)

Rated voltage (V)
g Rated frequency (H2) 3-phase, 200/208/220/230/240 VAC, 50/60 Hz
g | Allowable voltage fluctua- +10%, - 15%
g | tion
8
<
o
ol
2 | Allowable frequency fluc-
(=} 0,
@ | tuation 5%
2
&
8
% DC reactor Optional Builtin
g Measures
& | for power
S | supply
S | harmonics | 12 phase rec- ; ihl a2
£ tification Not possible Possible
o

Model Number 3G3PV- A2450 | A2550 | A2750 | A2900 | B2220 | B2300 | B2370 | B2450 | B2550 | B2750 | B2900 | B211K
(“ﬂ\?vx) applicable motoroutput | 45 | g5 | 75 | oo | 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
" ('Tﬁid) output capacity 60 | 8 | 120 | 130 | 32 | 4 | 55 | 0 | 8 | 110 | 130 | 160
j=2
5 [Ratedoutput current (&) | 180 | 215 | 283 | 346 | & | 15 | 145 | 180 | 215 | 283 | 346 | 415
= 3-phase 200, 208, 220, 230 or 240 VAC
é— Max. output voltage (V) (Proportional to input voltage)
O | Max. output frequency 120 Hz max.

(H2)

Rated voltage (V) g
'gs Rated frequency (H2) 3-phase, 200/208/220/230/240 VAC, 50/60 Hz
g | Allowable voltage fluctua- +10%, - 15%
g | tion
8
=
[&]
>
2 | Allowable frequency fluc- +5%
@ | tuation =70
:
8
B DC reactor Builtin
o]
g Measures
& | for power
S | supply
B | harmonics | 1. phae rec- Possible™?
5 tification
(@]

* 1. The maximum applicable motor output is given for astandard 4-pole motor. When selecting the actual motor and Inverter, be sure that the Inverter'srated current
is applicable for the motor's rated current.

* 2. A 3-wiretransformer is required on the power supply for 12-phase rectification.



Standard Inverter Specifications

m400 V Class
Table 9.2 400 V Class Inverters

A/B A/B A/B A/B

Model Number 3G3PV- A4004 [ A4007 | A4015 [ A4022 [ A4037 [ A4040 [ A4055 [ A4075 [ A4110 [ A4150 | A4185 4220 4300 4370 4450

Max. applicable motor out-
put (kW)

Rated output capacity
(kVA)

Rated output current
(A)

Max. output voltage
()

Max. output frequency 120 Hz max.
(H2)

0.4 0.75 15 22 37 4.0 55 75 11 15 185 22 30 37 45

14 16 2.8 4.0 58 6.6 95 13 18 24 30 34 46 57 69

18 21 3.7 53 7.6 8.7 125 17 24 31 39 45 60 75 91

3-phase; 380, 400, 415, 440, 460 or 480 VAC (Proportional to input voltage.)

Output ratings

Rated voltage (V)

Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460 or 480 VAC, 50/60 Hz

Allowable voltage fluc-

%, - 159
tuation +10%, - 15%

Allowable frequency

0,
fluctuation 5%

Power supply characteristics

DC reactor Optional Built-in
Measures
for power
supply

harmonics | 12-phase .
rectifica- Not possible Possible?
tion

Control characteristics

AlB A/B A/B A/B AlB A/B
4550 | 4750 | 4900 | 411K | 413K | 416K

55 75 90 110 132 160

Model Number 3G3PV-

Max. applicable motor out-
put (kW)

Rated output capacity
(kVA)

aa)ted outputcurrent 1415 | 150 | 180 | 216 | 260 | 304
Max. output voltage 3-phase, 380, 400, 415, 440, 460 or 480 VAC
V) (Proportional to input voltage.)

Max. output frequency
(H2)

Max. voltage (V) 3-phase, 380, 400, 415, 440, 460 or 480 VAC, 50/
Rated frequency (Hz) 60 Hz

85 110 140 160 200 230

Output ratings

120 Hz max.

Allowable voltage fluc-

6. - )
tuation +10%, - 15%

Allowable frequency +506

fluctuation r—

DC reactor Builtin
Measures
for power
supply

harmonics | 12-phase
rectifica- Possible 2
tion

Control characteristics | Power supply characteristics

*

1. The maximum applicable motor output is given for astandard 4-pole motor. When selecting the actual motor and Inverter, be sure that the Inverter's rated current
is applicable for the motor's rated current.

* 2. A 3-wiretransformer isrequired on the power supply for 12-phase rectification.




€ Common Specifications

The following specifications apply to both 200 V and 400 V Class Inverters.

Table 9.3 Common Specifications

Model[Nlmber Specification
3G3PV- P
Sine wave PWM

Control method V/f control

Speed control range 1:40

Speed control accuracy +210 3% (25°C + 10°C)

Freguency accuracy (tem- Digital references: + 0.01% (-10°C to +40°C)

9 perature characteristics) Anaog references: +0.1% (25°C +10°C)

% Frequency setting resolu- Digital references: 0.01 Hz

g tion Analog references: 0.05/50 Hz (10 bit no sign)
8 [Overload capacity and

S ef capac y*?n 120% of rated output current per minute

5 | maximum current

‘g Frequency setting signal 0to10V, 4to 20 mA

S -

:—i\gﬁzeemonmece! era 0.0 to 6000.0 s (4 selectable combinations of independent acceleration and decel eration settings)
Restarting for momentary power loss, speed searches, overtorque detection, 4-speed control (maximum), acceleration/decelera-
tion time changes, S-curve acceleration, 3-wire sequence, autotuning, cooling fan ON/OFF control, torque compensation, jump

Main control functions frequencies, upper and lower limits for frequency references, DC braking for starting and stopping, high-dlip braking, Pl control

(with sleep function), energy-saving control, RS-422A/485 communications (19.2 kbps maximum), fault reset and function copy-
ing.

Motor protection Protection by electronic thermal overload relay.

Fuse blown protection Stops for fuse blown.

Overload protection 120% of rated output current for 1 minute

: 200 Class Inverter: Stops when main-circuit DC voltage is above 410 V.
) Overvoltage protection 400 Class Inverter: Stops when main-circuit DC voltage is above 820 V.
=}
= . 200 Class Inverter: Stops when main-circuit DC voltage is below 190 V.
5]
= Undervoltage pratection 400 Class Inverter: Stops when main-circuit DC voltageis below 380 V.
.02) Momentary power |oss Stops for 15 ms or more.
g | ridethru By selecting the momentary power loss method, operation can be continued if power is restored within 2 s.
g Cooling fin overheating Protection by thermistor.

Stall prevention Stall prevention during acceleration, deceleration or running.

Grounding protection Protection by electronic circuits. (50% of inverter rated current)

Charge indicator Lit when the main circuit DC voltage is approx. 50 VV or more.

Protective structure Enclosed wall-mounted type (NEMA 1): 18.5 kW or less (same for 200 V and 400 V class Inverters)
Open chassis type (1P00): 22 kW or more (same for 200 V and 400 V class Inverters)
Ambient operating tem- -10°C to 40°C (Enclosed wall-mounted type)
perature —10°C to0 45°C (Open chassis type)
= ﬁ;nb' ent operating humid- 95% max. (with no condensation)
£ - -
S | Storage temperature - 20°C to + 60°C (short-term temperature during transportation)
‘2 | Application site Indoor (no corrosive gas, dust, etc.)
]
Altitude 1000 m max.*2
Vibration 10to 20 Hz, 9.8 m/s? max.; 20 to 50 Hz, 2 m/s* max

* 1. Increase the Inverter capacity if loads exceeding these current values are expected.
* 2. |f applied in higher altitudes contact your OMRON representative.
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Specifications of Options and Peripheral Devices

The following options and peripheral devices can be used for the Inverter. Select them according to the
application.

Table 9.4 Options and Peripheral Devices

Purpose

Name

Model (Code)

Descriptions

Protect Inverter wiring

MCCB or Ground
Fault Interrupter™*

Example: Mitsibushi
Electronics NV series.

Always connect a breaker to the power supply lineto pro-
tect Inverter wiring. Use aground fault interrupter suitable
for high frequencies.

Prevents burning when

Install to prevent the braking resistor from burning out

machinein aset time

aBraking Resistor is {\:I)ragnetlc Contac- OMRON J7K-** when one isused. Always attach a surge absorber to the

used. coil.

Contains switchin Absorbs surge from the magnetic contactor and control

surge 9 Surge Absorber DCR2-0O0 relays. Connect surge absorbers to all magnetic contactors

9 and relays near the Inverter.

Isolates 1/0 signals |solator DGPO Isol_ates_the I/Q sgn_als of the Inverter and is effective
againgt inductive noise.
Used to improve the input power factor of the Inverter. All

Improves the input Inverters of 22 kW or higher contain built-in DC reactors.

power factor of the DC Reactor 3G3HV-PUZDABL These are optiona for Inverters of 18.5 kW or less. Install

AC Reactor 3G3IV-PUZBABO S ;

Inverter DC and AC reactors for applications with alarge power

supply capacity (600 kVA or higher).
. . Consumes the regenerative motor energy with aresistor to
. Br"’.‘k' ng Resistor 3G3IV-PLKEBO reduce deceleration time (use rate: 10% ED).
Enables stopping the | Unit

(Braking Unit is needed.)

Used with a Braking Resistor Unit to reduce the decelera-

Braking Unit 3G3IV-PCDBRUB tion time of the motor.

Digital Operator : -

with LCD Display 3G3IV-PIVOP160 Displays messageson a LCD.
Digital Operator

with LED Display

3G3IV-PIVOP161

Display messages on a LED display. Standard in Europe.

Allows frequency reference settings and ON/OFF opera-

Option cards™2

munications Card

3G3FV-PDRT1-SIN

Ana og Operator .
(small plastic 3G3IV-PVOPISO tion oorlltrol t_o bes%erformed by analog references from a
Operator) remote location (50 m max.)._
Frequency counter specifications; 60/120 Hz, 90/180Hz
Operatesthe Inverter All f ef i d ON/OFF
externaly Analog Operator Allows frequency reference settings an! opera-
3G3IV-PIVOPI6O tion control to be performed by anal og references from a
(Standard steel- locati
Iate Operator) remote location (50 m me_nx.)._
p Frequency counter specifications: 75 Hz, 150 Hz, 220 Hz
Digital Operator 3mcable: Extension cable to use a Digital Operator remotely.
Connection Cable | (3G3IV-PCN326-E) Cable length: 3m
Personal Com- Connection cable for connecting the 3G3PV series
3G3IV-PCN329-E Inverter to the SY SDrive configurator (software tool) on
puter cable
Personal Computer.
Sets/monitors frequen- Measurs the output voltage externally and designed for
ciesand voltages exter- | Scaling Meter K3T3vi11O : p & y 9
nally. use with a PWM meter.
Replacement fan for Inverters equipped with a cooling
. fan.
?T%?]ISM ounted Fan Unit 3G3IV-PFANO Replace the Cooling Fan when the fan replacement time
p has come or a cooling fan fault (FAN) alarm has been dis-
played.
DeviceNet Com- Used for DeviceNet communications with a Programma-

ble Controller or other DeviceNet master device.

Termina cards

Standard terminal
card

3G3PV-PETC61814*

Standard terminal card.

Optional terminal
card

3G3PV-PETC61812*

Optional terminal card (with shunt connector CN15) for
switching the analog output levels between (0-10V) or (4
to 20 mA).

Reduces the affects of
radio and control device
noise

Input Noise Filter

Reduces noise coming into the inverter from the power
supply line and to reduce noise flowing from the inverter
into the power supply line. Connect as close to the
Inverter as possible.

Output Noise Fil-
ter

3G3IV-PFO OC/O0

Reduces noise generated by the inverter. Connect as close
to the inverter as possible.

Input Noise Filter

Required for the 3G3PV Inverter to meet the EMC Direc-

(Schaffner) for 3G3RV-PFIO-SE tive
EMC Directive '
I(g;ﬁn':ﬂz? EIIIV}g 3G3RV-PEIO-E Required for the 3G3PV Inverter to meet the EMC Direc-

Directive

tive.

Power supply@

MCCB or

ground fault '

interrupter
Magnetic
contactor

AC reactor to
improve power
factor

Zero phase
reactor
Input-line
noise filter @

oy

reactor

Inverter <,

VS Operator

Freq ncy i

Ggund i
Output-line
noise filter @

»\

f

4

Ground

* 1. Useaground fault interrupter with a current sensitivity of 200 mA minimum and an operating time of 0.1 s minimum to prevent operating errors
* 2. For other Communications options, contact your OMRON representative.




Options and Peripheral Devices

There are severd types of options and peripheral devices for Inverters. Separately installed options, spe-
cia options, Option Cards, and recommended separately installed options. The specifications of these
options are provided in these sections.

Separately Installed Options

K3TJ-viiO
Scaling Meter

3G3IV-PJVOP960
Analog Operator
(standard, steel panels)

3G3IV-PJvVOP950
Analog Operator
(small, plastic)

Special

|
3G3IV-PCDBROB
Braking Unit

3G3IV-PCN326-E
Digital Operator
Connection Cable

|~

3G3IV-PLKEBO
Braking Resistor Unit

[ E e 7. |
j
s |

Options

3G3HV-PUZDABO
DC Reactor

E

ITgital Operator

3G3IV-PJVOP161 (LED)

3G3IV-PJVOP160 (LCD)

—

Recommended Separately Installed
Options

3G3IV-PUZBABO
AC Reactor

]

113
SER

Recommended Separately
Installed Options

3G3IV-PFO OC/O
Output Choke

RISIT

Power supply

3-phase, 200VAC (200-V Class)
3-phase, 400VAC (400-V Class)

e
J/‘u

Option cards

3G3FV-PDRT1-SIN
DeviceNet Communications Card

Fig 9.1 Options and Peripheral Devices

yYy

3-phase inductive




Options and Peripheral Devices

@ Special Mounted Options

The special mounted options are described in this section.

B Fan Unit

Replacement fan for Inverters equipped with a cooling fan.

Replace the Cooling Fan when the fan replacement time has come or a cooling fan fault (FAN) alarm has been

displayed.

Models and Application
The standard models of Fan Units are listed in the following table.

Inverter Replacement Cooling Fan
Max.Applicable
Voltage Motor Capacity Model No. Model No. Qty Used
Class
(kw)
04 3G3PV-A2004
0.75 3G3PV-A2007 No Fan )
15 3G3PV-A2015
2.2 3G3PV-A2022
37 3G3PV-A2037 .
55 3G3PV-A2055
75 3G3PV-AZ075 3G3IV-PFAN001041 ;
1 3G3PV-A2110
3-phase, 200 15 3G3PV-A2150
VAC 85 3G3PV-ATIES 3G3IV-PFAN001042 2
22 3G3PV-A/B2220
30 3G3PV-A/B2300 3G3IV-PFAN001039 2
37 3G3PV-A/B2370
75 3G3PV-A/B2450 3G3IV-PFAN001049 2
55 3G3PV-A/B2550
75 e3PV ATE S| 3G3IV-PFAN001052 2
90 3G3PV-A/B2900
110 3G3PV-B2TIK 3G3IV-PFAN000111 2
04 3G3PV-A4004
0.75 3G3PV-A4007 No Fan i
15 3G3PV-A4015
2.2 3G3PV-A4022
3.7 3G3PV-A4037
20 3G3PV-AZ040 3G3IV-PFAN001041 1
5.5 3G3PV-A4055
7.5 3G3PV-A4075
1 3G3PV-A4110
3-phase. 400 15 3G3PV-AJIE0 3G3IV-PFAN001042 2
P VAé 185 3G3PV-A4185
22 3G3PV-A/B4220
30 3G3PV-A/BA300 3G3IV-PFAN001039 2
37 3G3PV-A/B4370
45 3G3PV-A/B4450 | 3G3IV-PFAN001044 2
55 3G3PV-A/B4550
75 3G3PV-A/B4750
90 3G3PV-A/B4900 3G3IV-PFAN001052 2
110 3G3PV-A/B411K
132 3G3PV-A/B413K | 3G3IV-PFAN001056 2
160 3G3PV-A/B416K

Refer to Chapter 8 Maintenance and Inspection for the Fan Unit replacement procedure.




@ Separately Installed Options

The separately installed options include Scaling Meters and Analog Operators.

W Scaling Meters

A Scaling Meter is attached to a multi-function analog output from the Inverter and is used to display rota-

tional speeds of motors, line speeds, etc., in physical units.

Models and Application

K3TJ-v110O3

The standard models of Scaling Meters are listed in the following table.

Model No. Control Power Supply Display
K3TJV111R Red LED
100 to 200 VAC
K3TJV111G Green LED
K3TJV116R 24VDC, isolated Red LED
K3TJV116G (See note.) Green LED

Note The power supply circuit isisolated from the input circuits.

Standard Specifications

The standard specifications of the Scaling Meters are listed below.

K3TJ-V1lo Specifications
Sampling Period 2 times/s
Display Refresh Cycle 2 times/s

Measurement Averaging Methods

Simple average or moving average

Number of Samplesfor Averaging

1, 2, 4, or 8 samples

Max. No. of Display Digits

4 digits (-1999 to 9999)

Display

7-segment LEDs, character height: 14.2 mm

Decimal Point Display

User-set using function selection switch and up/down keys.

Shifting and scaling are user-set using function selection switch and up/down

Scaling Method

keys.
Scaling Range -1999 to 9999
Zero Limit Range 0to 99 digits
Overrange Values Flashing display
Zero Suppression Supported

Externa Controls

Present value hold (by short-circuiting terminal on front panel)

Protective Structure (conforming
to |EC standards)

Front panel display: IP51"
Case: IP20
Terminal section: P00

Memory Protection

Non-volatile memory

* | P51 requires that the optional K32-L49SC Drop-proof Cover is used. The protective structure is 1P50 without it.
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Wiring Example
A wiring example for a Scaling Meter is shown below.

HOLD
wer MCCB Analog output —u
L S . . o 1 5 § 8
0 to 10 VDC l
; }J
----------------- GND 9
K3TJ
Dimensions
The dimensions of a Scaling Meter are given below.
| l
L | |
45%° + + 1
| i |
l——gpge—] 75 min
d 4 ! l
| |
f~——120 min —!

BRSRreRdsne

| + s g
| b Al
% —Ho (g6 2.8m
3.5 Display LED size
weight: 200 g




W Analog Operators. Standard with Steel Panelsor Small in Plastic

An Analog Operator alows frequency reference settings and ON/OFF operation control to be performed by
analog references from a remote location (50 m max.)

3G3IV-PJVOP96@ 3G3IV-PJVOP95@
Analog Operator Analog Operator

Models and Application
The standard models of Analog Operators are listed in the following table.

Frequency Meter
Specifications
3G3IV-PIVOP961 | DCF-6A,3V,1mA, 75Hz
3G3IV-PIVOP962 | DCF-6A, 3V, 1mA, 150 Hz
3G3IV-PIVOP963 | DCF-6A, 3V, 1 mA, 220 Hz
3G3IV-PIVOPI51 | TRM-45,3V, 1 mA, 60/120 Hz
3G3IV-PIVOP952 | TRM-45, 3V, 1 mA, 60/120 Hz

Model No.

Dimensions

The dimensions of an Analog Operator are given below.

Front panel mounting space

.
FJ } 4»——4%——[
|
B <
gy ‘ o 8
Q " K ‘ g o«
i
4 |
~ '
;
5l + |
=t 3y - 2 4 -+
a0 H 4-47 H —
L_S@f*%v \ oo 24 o5 N
10@ountin . 122

panel cutout hol Mounting taps
Rubber bushing anef cutout hole

Weight: 1.8 kg Panel Cutout
Standard Analog Operator with Steel Panels

17 wn, 17
= b =
| Frontpanel [ _}__i‘ S W
; ‘ mounting \‘ =
space ‘
g W
8Os : Panel Cutout ’ i
TR Lal u:sm""“ o8 ™ hole ' o
o E é g3 5
gy llllé\
- w1 : |
70 Sl raskl  eos Lvt— N l..t;M Mounting taps
I — ” al 5 | A7)
85 87 |
Weight: 0.8 kg Panel Cutout

Small Plastic Analog Operator

9-10
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W Braking Unit

A Braking Unit is used with a Braking Resistor Unit to reduce the deceleration time of the motor. It is not
required with Inverters of 18.5 kW or less.

g/ BRAKING UNIT \g
Y 5

AR LT
SATPEEERN-EAT
L

3G31V-PCDBROIB

Models and Application
The standard models of Braking Units are listed in the following table.

Inverter Braking Unit i, P e
Voltage Max. Applicable Motor ’
Class Capacity (kW) Model No. Qty Used. (Q)
0.4 48
0.75 48
15 48
22 16
3.7 16
55 16
75 9.6
11 9.6
15 9.6
200-V Class 85 96
22 3G3IV-CDBR2022B 1 6.4
30 3G3IV-CDBR2015B 2 9.6
37 3G3IV-CDBR2015B 2 9.6
45 3G3IV-CDBR2022B 2 6.4
55 3G3IV-CDBR2022B 2 6.4
75 3G3IV-CDBR2022B 3 6.4
90 3G3IV-CDBR2022B 4 6.4
110 3G3IV-CDBR2022B 5 6.4
0.4 9%
075 % a

15 64 —
2.2 64
37 32
55 32
75 32
11 20
15 20
185 19.2
400-V Class 22 3G3IV-CDBR4030B 1 19.2
30 3G3IV-CDBR4030B 1 19.2
37 3G3IV-CDBR4045B 1 12.8
45 3G3IV-CDBR4045B 1 12.8
55 3G3IV-CDBR4030B 2 19.2
75 3G3IV-CDBR4045B 2 12.8
90 3G3IV-CDBR4045B 2 12.8
110 3G3IV-CDBR4030B 3 19.2
132 3G3IV-CDBR4045B 3 12.8
160 3G3IV-CDBR4045B 4 12.8

9-11
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Dimensions
The dimensions of a Braking Unit are given below.

Up T
Mounting direction ﬁ o
Four, M4 S
mountin
holes ’ 12 . 66.5 .
/ SR
7 N
83

. =
30 min. E
8

Three wire pull-out holes
(with 22mm- dia, rubber bushings)

9-12
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W Braking Resistor Unit

A Braking Resistor Unit is used to absorb the regenerative motor energy with aresistor to reduce deceleration
time (use rate: 10% ED). A 10% ED means that the 10% of the operating cycle time can be used to control
braking (deceleration time).

The following models are Asian models. For Europe use Braking Resistor Unit that have equivaent Power
and Resistance specifications.

M odels and Application
The standard models of Braking Resistor Units are listed below.

AT EENEENNRRRRRSOY

RN

Inverter Braking Resistor Unit
Apl\rljllt;(t::rble Re.s.isto.r Approx Braking
Voltage Class . Model No. Specifications Qty Used
Capacity . Torque (%)
(kw) (per Unit)
22 3G3IV-PLKEB2022 4800 W, 6.8 Q 1 125
30 3G3IV-PLKEB2015 3000W, 10 Q 2 125
37 3G3IV-PLKEB2015 3000W, 10 Q 2 100
200V Class 45 3G3IV-PLKEB2022 4800 W, 6.8 Q 2 120
55 3G3IV-PLKEB2022 4800 W, 6.8 Q 2 100
75 3G3IV-PLKEB2022 4800 W, 6.8 Q 3 110
90 3G3IV-PLKEB2022 4800 W, 6.8 Q 4 120
110 3G3IV-PLKEB2018 4800 W, 8Q 5 100
400-V Class 22 3G3IV-PLKEB4022 4800 W, 27.2Q 1 125
30 3G3IV-PLKEB4030 6000 W, 20 Q 1 125
37 3G3IV-PLKEB4037 9600 W, 16 Q 1 125
45 3G3IV-PLKEB4045 9600 W, 13.6 Q 1 125
55 3G3IV-PLKEB4030 6000 W, 20 Q 2 135
75 3G3IV-PLKEB4045 9600 W, 13.6 Q 2 145
90 3G3IV-PLKEB4045 9600 W, 13.6 Q 2 100
110 3G3IV-PLKEB4030 6000 W, 20 Q 3 100 =

132 3G3IV-PLKEB4045 | 9600W, 13.6 Q 71 140 A

160 3G3IV-PLKEB4045 9600 W, 13.6 Q 4 140

G
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Dimensions

The dimensions of a Braking Resistor Unit are given below.

Model No. Dimensions (mm .
Voltage 3G3IV- Dimensions (mm) Mounting Weight
Diagram
Class PLKEBO A B c D screws | &9
2015 1 356 543 336 340 M8X4 15
200-V Class 2018 1 446 543 426 340 M8 x 4 19
2022 1 446 543 426 340 M8 x 4 19
4022 1 446 543 426 340 M8 x 4 19
4030 1 356 956 336 740 M8 x 4 25
400-V Class
4037 1 446 956 426 740 M8 x 4 33
4045 1 446 956 426 740 M8 x 4 33
e
E
Mounting screw =
c\i*

50 mill,_

Dimensions Diagram 1
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W Digital Operator Connection Cable

Connected the Inverter to a Digital Operator in aremote locations. Both 1-m and 3-m Cables are available.

3G31V-PCNI26

M odels and Application

Model No. Specifications
3G3IV-PCN326-E | Cablelength: 3m

B Personal computer Cable

Connect the Inverter and the Personal Computer. Only availablein 3m.

Model no. Specifications
3G3IV-PCN329-E Cablelength: 3m

W Software tool SY SDrive Configurator

Software tool for programming, downloading, uploading and monitoring for OMRON Inverters.

Model no. Specifications
995005* /* SY SDrive Configurator V* .* =
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B DC Reactor

A DC Reactor isused to control harmonics generated by the Inverter. It is more effective than and can be used
in combination with an AC Reactor. It is also used to increase the power factor.

Models and Application
The standard models of DC Reactors are listed below.

3G3HV-PUZDABOD

Inverter DC Reactor
Max. Appli-
Voltage |cableMotor RCU REHL Inductance Loss
- Model No. Voltage | Current
Class Capacity ) A) (mH) (W)
(kw)
0.4/0.75 |3G3HV-PUZDAB5.4A8MH 5.4 8 8
15t03.7 |3G3HV-PUZDAB18A3MH 18 3 18
5.5/7.5 3G3HV-PUZDAB36A1MH 36 1 22
200-V Class 3G3HV- DC800
115 PUZDAB72A0.5MH 2 0.5 2
3G3HV-
185 PUZDAB90A0.4AMH 0 0.4 4
3G3HV-
0.4/0.75 PUZDAB3.2A28MH 3.2 28 9
3G3HV-
15t02.2 PUZDABS.7A11IMH 5.7 1 1
3G3HV-
400-V Class 3.7 PUZDAB12A6.3MH DC800 12 6.3 16
5575 |CoHv- 23 3.6 27
D PUZDAB23A3.6MH ’
3G3HV-
115 PUZDAB33A1.9MH 8 19 %
3G3HV-
185 PUZDAB47A1.3MH 4 13 42
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Dimensions

The dimensions of a DC Reactor are given below.

Model Dimensions (mm)

. Dimensions Weight

PEJ(ZBI?;Z\I;EI Diagram H W w1 D D1 D2 t di d2 (kg)

5.4A8MH 1 53 85 74 60 32 - 0.8 M4 - 0.8

18A3MH 2 76 86 60 72 55 80 12 M4 M5 20

36A1IMH 2 93 105 64 92 80 90 16 M6 M6 32

72A0.5MH 2 93 105 64 112 | 100 | 105 16 M6 M8 4.9

90A0.4MH 2 117 | 133 86 105 80 120 16 M6 M8 6.5

3.2A28MH 1 53 85 74 60 32 - 0.8 M4 - 0.8

5.7A11IMH 1 60 90 80 60 32 - 0.8 M4 - 10

12A6.3MH 2 76 86 60 72 55 80 12 M4 M5 20

23A3.6MH 2 93 105 64 92 80 90 16 M6 M5 32

33A1.9MH 2 93 105 64 102 90 95 16 M6 M6 4.0

47A1.3MH 2 100 | 115 72 115 90 125 16 M6 M6 6.0

( ) Ap. Serower 5" o
O O s = \‘ =
|
L'\
100l
2 mounting holes
App. screws: d1 o—

I
! ! ‘-‘N W 4 mounting holes| 0
App. screws: d1

[ - ] D
W

Dimensions Diagram 1 Dimensions Diagram 2
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B AC Reactor

An AC Reactor is used to control harmonics generated by the Inverter or when the power supply capacity is
greatly larger than the Inverter's capacity. It is also used to increase the power factor. Select the AC Reactor
from the following table according to the motor capacity.

3G31V-PUZBABCI

Models and Application
The standard models of AC Reactors are listed in the following table.

Inverter AC Reactor
Max. Appli-
Voltage |cable Mc_)tor Model No. Current Inductance Loss
Class Capacity (A) (mH) (W)
(kw)

0.4 3G3IV-PUZBAB2.5A4.2MH 25 42 15

0.75 3G3IV-PUZBAB5A2.1IMH 5 21 15

15 3G3IV-PUZBAB10A1.1MH 10 11 25

22 3G3IV-PUZBAB15A0.71IMH 15 0.71 30

3.7 3G3IV-PUZBAB20A0.53MH 20 0.53 35

55 3G3IV-PUZBAB30A0.35MH 30 0.35 45

7.5 3G3IV-PUZBAB40A0.265MH 40 0.265 50

200-V Class 1 3G3IV-PUZBAB60A0.18MH 60 0.18 65
15 3G3IV-PUZBABS80AO.13MH 80 0.13 75

185 3G3IV-PUZBAB90A0.12MH 90 0.12 90

22 3G3IV-PUZBAB120A0.09MH 120 0.09 90
30 3G3IV-PUZBAB160A0.07MH 160 0.07 100

37 3G3IV-PUZBAB200A0.05MH 200 0.05 110

45 3G3IV-PUZBAB240A0.044MH 240 0.044 125

55 3G3IV-PUZBAB280A0.038MH 280 0.038 130

04 3G3IV-PUZBAB1.3A18.0MH 13 18.0 15

0.75 3G3IV-PUZBAB2.5A8.4MH 25 8.4 15

15 3G3IV-PUZBAB5A4.2MH 5 4.2 25

22 3G3IV-PUZBAB7.5A3.6MH 75 3.6 35

3.7 3G3IV-PUZBAB10A2.2MH 10 2.2 43

55 3G3IV-PUZBAB15A1.42MH 15 142 50

7.5 3G3IV-PUZBAB20A1.06MH 20 1.06 50

400-V Class 1 3G3IV-PUZBAB30A0.7MH 30 0.7 65
15 3G3IV-PUZBAB40A0.53MH 40 0.53 90

185 3G3IV-PUZBAB50A0.42MH 50 0.42 90

22 3G3IV-PUZBABG60A0.36MH 60 0.36 90

30 3G3IV-PUZBAB80A0.26MH 80 0.26 95

37 3G3IV-PUZBAB90A0.24MH 90 0.24 110

45 3G3IV-PUZBAB120A0.18MH 120 0.18 130

55 3G3IV-PUZBAB150A0.15MH 150 0.15 150

9-18



Options and Peripheral Devices

Wiring Example
A wiring example for an AC Reactor is shown below.

AC reactor

Inverter

Dimensions

The dimensions of a DC Reactor are given below.

Model Di_men— Dimensions (mm) Weight
3G3IvV sions
-PUZBABO | Diagram | A B B1 € D E F H J K L M (kg)
25A42MH 120 71 - 120 40 50 105 20 M6 105 7 M4 25
SA2.IMH 1 120 71 - 120 40 50 105 20 M6 105 7 M4 25
10AT.IMH 130 88 - 130 50 65 130 22 M6 115 7 M4 3
15A0.7IMH 130 88 - 130 50 65 130 22 M6 115 7 M4 3
20A0.53MH 130 88 114 105 50 65 130 22 M6 115 7 M5 3
30A0.35MH 130 88 119 105 50 70 130 22 M6 9 7 M5 3
40A0.265MH 130 98 139 105 50 75 130 22 M6 115 7 M6 4
60A0.18MH 160 105 1475 130 75 85 160 25 M6 10 7 M6 6
80A0.I3MH 180 100 155 150 75 80 180 25 M6 10 7 M8 8
90A0.12MH 2 180 100 150 150 75 80 180 25 M6 10 7 M8 8
120A0.09MH 180 100 155 150 75 80 180 25 M6 10 7 M10 8
160A0.07MH 210 100 170 175 75 80 205 25 M6 10 7 M10 12
200A0.05MH 210 115 1828 175 75 95 205 25 M6 10 7 M10 15
240A0.044MH 240 126 218 21545 150 110 240 25 M6 8 7 M10 23
280A0.038MH 240 126 218 | 215¢5 | 150 110 240 25 M8 8 10 M12 23
1.3A18.0MH 120 71 - 120 40 50 105 20 M6 105 7 M4 25
25A8.4MH 120 71 - 120 40 50 105 20 M6 105 7 M4 25
5A4.2MH 1 130 88 - 130 50 70 130 22 M6 9 7 M4 3
7.5A3.6MH 130 88 - 130 50 70 130 22 M6 9 7 M4 3
10A2.2MH 130 88 - 130 50 65 130 22 M6 115 7 M4 3
15AT.42MH 130 98 - 130 50 75 130 22 M6 115 7 M4 4
20AT1.06MH 160 90 115 130 75 70 160 25 M6 10 7 M5 5
30A0.7MH 160 105 1325 130 75 85 160 25 M6 10 7 M5 6
40A0.53MH 180 100 140 150 75 80 180 25 M6 10 7 M6 8
50A0.42MH 180 100 145 150 75 80 180 25 M6 10 7 M6 8
60A0.36MH 2 180 100 150 150 75 75 180 25 M6 10 7 M6 85 E'
80A0.26MH 210 100 150 175 75 80 205 25 M6 10 7 M8 12
90A0.24AMH 210 15 | 1775 | 175 75 95 205 25 M6 10 7 M8 15 [T
120A0.18MH 240 126 193 | 205#5 | 150 110 240 25 M8 8 10 M10 23
150A0.15MH 240 126 193 20545 150 110 240 25 M8 8 10 M10 23
M: Terminal Nameplate
M: Terminal
Nameplate [+ 1
u 3 ;‘V ®
+ [ +| © |
8] X Y z
+ 4 _
S D ) T
L - F \ * T e |
il ? A B
H: E - B1
B K
Mounting hole 4‘:’7ﬁ

-t . i
Mounting hole detail Ix J4 mounting bolts J: 4 mounting bolts

Dimensions Diagram 1 Dimensions Diagram 2
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B |nput Noise Filtersfor EM C Directives (3G3RV-PFIO, by Schaffner)

When conformance to the EMC Directives in the EC Directives is required, always use one of these Filters.
The Filter is connected between the Inverter’s power supply input terminals (R/L1, S/L2, T/L3) and the power

supply.

There are holes for mounting the Noise Filters to Inverters on the top of the Noise Filters. Use these holes to

secure the Noise Filters to the Inverters.

M odels and Application

The standard models of Input Noise Filtersfor EMC Directives are listed in the following table.

Inverter Input Noise Filter for EMC Directives
Voltage Max. Applicable Rated . Weight | Dimensions
Class | Motor Capacity (kW) | Current (A) (e . 1Ll (kg) Diagram
04
0.75 10 3G3RV-PFI3010-SE 11
15 1
22 18 3G3RV-PF 3018-SE 13
2; 35 3G3RV-PFI2035-SE | foot/book 14
5 60 3G3RV-PFI2060-SE 3 2
3-phase, 11
200 15
VAC 185 100 3G3RV-PFI2100-SE 4.9 3
gg 130 3G3RV-PFI2130-SE 43 5
37 160 3G3RV-PF 2160-SE 6 6
gg 240 | 3G3RV-PRI2200-SE | PO 1 7
75 320
30 390 3G3RV-PFI3400-SE 185 8
04
%755 10 3G3RV-PFI3010-SE 11
22 1
37
4.0 18 3G3RV-PFI3018-SE | foot/book 13
55
75
T 35 3G3RV-PFI3035-SE 21 2
3-phase, 15
400 185 60 3G3RV-PFI3060-SE 4 3
VAC gg 70 3G3RV-PFI3070-SE 34 4
37
45 130 3G3RV-PFI3130-SE 47 5
% book
75 170 3G3RV-PFI3170-SE 6.0 6
90 200
10 £ 3G3RV-PFI3200-SE 11.0 7
132 300
160 750 3G3RV-PFI3400-SE 185 8




Options and Peripheral Devices .

Wiring Example
A wiring example for an Input Noise Filter for EMC Directivesis shown below.

Clamp core

Inverter

3-phase 200 VAC
3-phase 400 VAC

1
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Dimensions

The dimensions of an Input Noise Filter (by Schaffner)for EMC Directives are given below.

LER]
" . -
3[ ﬁ]—@ 0000000000000 (0000000000000
0%
330
an
15 as
e ]
- EIDE
-
3| B E\ﬁi Mﬁ('lnvener mounting holes x 4) - g
Ny .:l
b 46 I
45 28 5
Dimensions Diagram 1
a ® ® °
s == HHIIEnnn—m, -
1
3 u.n

330 L]

1 85 o
e | ® * _L
=D i ha

H
— L]
AL -
&‘ M5 (Inverter mounting holes x 4)

e /]
el
[ 335
165 355
Dimensions Diagram 3
- 0
£

' OO .

A

%

L)

Ay el

Dimensions Diagram 7

= . . - ML
3[ L—@ 0000000000000 0000000000000
F
355

= . al
a5 5

= * o«

%. L ]

206
15
[
eisl
85

Hs_{# M6 (Inverter mounting holes x 4)
S byl S |
=
3 285 J |
263 302 5
Dimensions Diagram 2
STRIP TERMINAL BLOCK FOR
S0LID WIRE J5mad
M0 FLEX WIRE AWG & “
[ FLEX WIRE limm?
T T T
E
n e
2 2 .
k7]
3

L

k]
2
H

Ay
LTy !

b5

w'
%%l

10

Dimensions Diagram 6

]

544

510
Lyl 516 —1&7]

4 ||||II .
_-. L]
« MY

&0 68 | 60

309
v +
ol 61
| 210

50

3

15x65*

"

m 20

Dimensions Diagram 8
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M| nput Noise Filtersfor EMC Directives (3G3RV-PFIO, by Rasmi Electronics)

When conformance to the EMC Directives in the EC Directives is required, always use one of these Filters.
The Filter is connected between the Inverter’s power supply input terminals (R/L1, S/L2, T/L3) and the power

supply.
The Noise Filters can be mounted to the Inverters.

Models and Application
The standard models of Input Noise Filtersfor EMC Directives are listed in the following table.

Inverter Input Noise Filter for EMC Directives
Max. Applicable Rated Cur- Dimensions

Vel s Motor Capacity (kW) rent (A) el N Diagram

0.4

0.75 10 3G3RV-PFI3010-E

15

22 18 3G3RV-PFI3018-E

2; 35 3G3RV-PFI2035-E 1

75

T 60 3G3RV-PFI2060-E

15
3-phase, 200 VAC 185 100 3G3RV-PFI2100-E

22

0 130 3G3RV-PFI2130-E

37 160 3G3RV-PFI2160-E 2

45 200 3G3RV-PFI2200-E

55

75

50 Under Development

110

04

01755 10 3G3RV-PFI3010-E

22

37

4.0 18 3G3RV-PFI3018-E 1

55

75

T 35 3G3RV-PFI3035-E

1 60 3G3RV-PFI3060-E
3-phase, 400 VAC 185 5

22

0 70 3G3RV-PFI3070-E [

37

i 100 3G3RV-PFI3100-E 9

55 130 3G3RV-PFI3130-E

75 170 3G3RV-PFI3170-E

90 200 3G3RV-PFI3200-E

110

132 Under Development

160
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Dimensions

The dimensions of an Input Noise Filter (by Rasmi)for EMC Directives are given below.

Model Dimen- Dimensions (mm)

3G3IvV sions

PFIO Diagram L W H X Y d
3G3RV-PFI3010-E
3G3RV-PFI3018-E 330 143 46 313 115 M5
3G3RV-PFI2035-E 1
3G3RV-PFI2060-E 355 213 60 336 175 M6
3G3RV-PFI2100-E 408 238 80 390 205 M6
3G3RV-PFI2130-E 310 90 180 295 65 M6
3G3RV-PFI2160-E 2 380 120 170 365 102 M6
3G3RV-PFI2200-E 518 130 240 498 90 M8
3G3RV-PFI3010-E
3G3RV-PEIS0IGE 1 330 143 46 313 115 M5
3G3RV-PFI3035-E 355 213 51 336 175 M6
3G3RV-PFI3060-E 408 238 60 390 205 M6
3G3RV-PFI3070-E 329 80 220 314 55 M6
3G3RV-PFI3100-E
3G3RV-PEISI30-E 2 310 90 180 295 65 M6
3G3RV-PFI3170-E 380 120 170 365 102 M6
3G3RV-PFI3200-E 518 130 240 498 90 M8

—~ O o o Y e
A [°A Gsad o | line
° line °
XL LX

load
XX
i

Dimension diagram 1 Dimension diagram 2
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B PFO Motor Cable Chokes

The PFO output chokes can be used in conjunction with the filters to improve EMC performance. They are
especially effective where radiated emissions from long, drive to motor, cables are a problem.

Thetable below gives motor kW ratings, but the selection is ultimately governed by the type and thickness of
the motor cable fitted. The motor cable must fit through the choke centre hole.

Models and Application
The standard models of Output Noise Filters are listed in the following table.

Inverter
Max. Applicable Motor Inverter Output Noise Filter
MULERDIEE Capacity (kW) Capacity (kVA)

0.4 1.2
0.75 16

15 5= 3G3IV-PFO OC/1
22 3.7

37 5.7

55 8.8

75 12 3G3IV-PFO OC/2
1 17

15 22

200-V Class 185 57

22 32

30 44 3G3IV-PFO OC/3
37 55

45 69

55 82

75 110

) 130 3G3IV-PFO OC/4
110 160

0.4 14 o
0 1o 3G3IV-PFO OC/1 e
15 2.8

22 4

3.7 5.8

55 95

75 13 3G3IV-PFO OC/2
11 18

15 24
185 30

400-V Class 55 7

30 46 3G3IV-PFO OC/3
37 57

45 69

55 85

75 110

90 140

110 160 3G3IV-PFO OC/4
132 200

160 230

9-25




9-26

Dimensions

The dimensions of an Output Noise Filter are given below.

é\/IGo?tjlsl_ Hnm) | Lnmy | Wenmy |Xanmy Y onm) | DMy |0 Dnmy
PFO OC/1 46 85 22 70 - 5 21
PFO OC/2 62 | 105 | 25 90 - 5 28
PFO OC/3 110 | 150 | 50 | 125 | 30 5 50
PFO OC/4 170 | 200 | 65 | 180 | 45 6 60
X

(%

u Lo




Chapter 10

Appendix

This chapter provides precautions for the Inverter, motor and periphera devices and aso pro-
vides lists of parameters.

Inverter Application Precautions.................eeeeeeeeeeenee. 10-2
Motor Application Precautions............ccccueevveeeeeeeeeenn. 10-5
User Parameters..........coovvvviiiiiiieeeeeeeeee e 10-10
Revision HIStory ... 10-13
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Inverter Application Precautions

This section provides precautions for selecting, installing, setting and handling Inverters.

& Selection

Observe the following precautionsin selecting an Inverter.

minstalling Reactors

A large peak current will flow in the power input circuit when the Inverter is connected to a large-capacity
power transformer (600 kVA or higher) or when switching a phase capacitor. Excessive peak current can
destroy the convertor section. To prevent this, install aDC or AC reactor (optional) to improve the power sup-
ply power factor.

DC reactors are built into 200 V class Inverters of 22 to 110 kW and 400 V class Inverters of 22 to 160 kW.

If athyristor convertor, such as a DC drive, is connected in the same power supply system, connect a DC or
AC reactor regardless of the power supply conditions shown in the following diagram.

4000 DC or AC reactor
Power supply Required
capacity

(kVvA) 600

DC or AfC reactor
Not required

0 60 400

Inverter capacity (kVA)

Fig 10.1

minverter Capacity

When connecting special motors or multiple motors in parallel to an Inverter, select the Inverter capacity so
that the rated output current of the Inverter is minimum 1.1 times the sum of all the motor rated currents.

Hminitial Torque

The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the
Inverter that is driving the motor. The torque characteristics are generally less than those required when start-
ing using a normal commercial power supply. If alarge initia torque is required, select an Inverter with a
somewhat larger capacity or increase the capacity of both the motor and the inverter.

BEmergency Stop

Although the Inverter's protective functions will stop operation when a fault occurs, the motor will not stop
immediately. Always provide mechanical stop and protection mechanisms on equipment requiring an emer-
gency stop.

EOptions

Termindls ©, ®1, @2, ®3 are for connecting only the options specifically provided by OMRON. Never
connect any other devices to these terminals.
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Inverter Application Precautions .

@ Installation

Observe the following precautions when installing an Inverter.

Hm|nstallation in Enclosures

Either install the Inverter in aclean location not subject to oil mist, air-bourne matter, dust and other contami-
nants or install the Inverter in a completely enclosed panel. Provide cooling measures and sufficient panel
space so that the temperature surrounding the Inverter does not go beyond the alowable temperature. Do not
install the Inverter on wood or other combustible materials.

H|nstallation Direction

Mount the Inverter vertically to awall or other vertical surface.

@ Settings

Observe the following precautions when making settings for an Inverter.

WUpper Limits

The Digital Operator can be used to set high-speed operation up to a maximum of 120 Hz. Incorrect settings
can be dangerous. Use the maximum frequency setting functions to set upper limits. (The maximum output
frequency is factory-set to 50 Hz.)

BDC Injection Braking
The motor can overheat if the DC injection braking voltage or braking timeis set to alarge value.

BAcceleration/Deceleration Times

The motor's acceleration and decel eration times are determined by the torque generated by the motor, the load

torque and the load's inertial moment (GD%/4). If the stall prevention functions are activated during accelera-
tion or deceleration, increase the accel eration or deceleration time. The stall prevention functionswill increase
the acceleration or decel eration time by the amount of time the stall prevention function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and Inverter. 10
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€ Handling

Observe the following precautions when wiring or performing maintenance for an Inverter.

mWiring Check

The Inverter will be internally damaged if the power supply voltage is applied to output terminal U, V or W.
Check wiring for any mistakes before supplying power. Check all wiring and sequences carefully.

EMagnetic Contactor Installation

Do not start and stop operation frequently with a magnetic contactor installed on the power supply line. Doing
S0 can cause the Inverter to malfunction. Do not turn the Inverter ON and OFF with a magnetic contactor more
than one time every 30 minutes.

EMaintenance and Inspections

After turn OFF the main circuit power supply, aways confirm that the CHARGE indicator does not lit any-
more before performing maintenance or inspections. The voltage remaining in the capacitor may cause elec-
tric shock.



Motor Application Precautions .

Motor Application Precautions

@ Using the Inverter for an Existing Standard Motor

When a standard motor is operated by the Inverter, power lossis slightly higher than when operated by a com-
mercial power supply. Observe the following precautions when using an Inverter for an existing standard
motor.

mLow Speed Range

Cooaling effects diminish in the low-speed range, resulting in an increase in the motor temperature. Therefore,
the motor torque should be reduced in the low-speed range whenever using a standard AC motor . If 100%
torque is required continuously at low speed, consider using a vector motor or a forced external ventilatation
for astandard AC motor.

Einstallation Withstand Voltage

If the input voltage is high (440 V or higher) or the wiring distance is long, the motor insulation voltage must
be considered. Contact your OMRON representative for details.

mHigh-speed Operation

When using the motor at a high speed (50 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact your OMRON representative for details.

BTorque Characteristics

The motor may require more acceleration torque when the motor is operated with the Inverter than when oper-
ated with acommercial power supply. Check the load torque characteristics of the machine to be used with the
Inverter. Set a proper V/f pattern in the Inverter.

mVibration

When the motor is operated with the Inverter, motor vibration is amost the same as when operated with a
commercia power supply.
Motor vibration may, however, become greater in the following cases.

Resonance with the Natural Frequency of the Mechanical System

If using the Inverter, aresonance occurs, use the Inverter’s frequency jump function to skip any frequency 11
resonance in the machine.

Imbalanced Rotor
Take special care when the motor is operated at a higher speed (50 Hz or more).

BmAcoustic Noise

Noise varies with the carrier frequency. At high carrier frequencies, the noise is amost the same when the
motor is operated with a commercia power supply. Motor noise, however, becomes louder when the motor is
operated at a speed higher than the rated speed (50 Hz).
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€ Using the Inverter for Special Motors

Observe the following precautions when using a special motor.

mPole-changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select, therefore, an
appropriate Inverter according to the maximum input current of the motor to be used. Before changing the
number of poles, aways make sure that the motor has stopped. Otherwise, the overvoltage protective or over-
current protective mechanism will be actuated, resulting in an error.

BSubmersible Motor

The rated input current of submersible motors is higher than that of standard motors. Therefore, always select
an Inverter by checking itsrated output current. When the distance between the motor and Inverter islong, use
a cable thick enough to connect the motor and Inverter to prevent motor torque reduction.

mEXxplosion-proof Motor

When an explosion-proof motor isto be used, it must be subject to an explosion-proof test in conjunction with
the Inverter. Thisis also applicable when an existing explosion-proof motor is to be operated with the Inverter.
Since the Inverter itself is, however, not explosion-proof, awaysinstall it in a safe place.

EmGearmotor

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
In particular, continuous operation of an oil-lubricated motor in the low speed range may result in burning. If
the motor is to be operated at a speed higher than 50 Hz, consult with the manufacturer.

ESynchronous Motor

A synchronous motor is not suitable for Inverter control. If a group of synchronous motors is individually
turned ON and OFF, synchronism may be lost.

mSingle-phase Motor

Do not use an Inverter for asingle-phase motor. The motor should be replaced with a 3-phase motor.

€ Power Transmission Mechanism (Speed Reducers, Belts and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil [ubrication will
be affected when the motor operates only in the low speed range. The power transmission mechanism will
make noise and experience problems with service life and durability if the motor is operated at a speed higher
than 50 Hz.
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Motor Application Precautions .

€ Using a Braking Unit and Braking Resistor Unit

This example shows wiring for a Braking Unit and Braking Resistor Unit for
3G3PV-A2220-E, B2220-E, A4220-E to A4450-E and B4220-E to B4450-E.

DC Reactor to

P -
I X " ‘ ! | Braki ng Resistor
; - Braking Unit j& *
improve input . it"2 i
A sequenceis required to turn OFF per fagor (Optional) -y | Unit = (Optional)
the power supply for the thermal Optional
overload relay trip contacts of the (Optional) Dae"“’ Lﬁ“ O\d
Braking Resistor Unit. J— o
Short-circuit " 17 J L—gé*; 55,
bar " . i Braking Resistor overheating
mcce [{O}QLD—O = - <O)— contacts (Thermal overload
3-phase power . i®1 &2 relay trip contacts)
20010 230 V' 50/60 Hz O RILL umL &
38010480 V 50/60 Hz | pb—) SL2 vit2
t i——éTL) T3 WiT3 <o Motor
- R B
i - 1: i Inverter
i
¥ ¥
f . >__ Ground to 100 Q max.(200V)
¢ ;@Rggy;np wmgvf“ 'T ! ,J:(“ Ground t0 10 Q max (400V)
s : AL
i T—{SAJ i * 1. Remove the short-circuit bar (normally con-
i e TRX i nected) from + 1 and + 2 when connecting a
i ""'T@T ' . DC Reactor (Optional).
: rﬁx 4 * 2. Disable stall prevention during deceleration
L - @S-~ Fau" Comw - by setting L3-04 and using a Braking Resis-

Forward Run/Stop

-5 O
Reve'se Run/Stop___
Brakmg [%!

External fault I[E

tor Unit. The motor may not stop within the
deceleration time if this setting is not
changed.

Forward run command (forward run when ON)
Reverse run command (reverse run when ON)

Fig 10.2
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€ Using Braking Units in parallel

This example shows wiring for using two Braking Units in parallel for A2300-E toA2550-E, B2300-E to
B2550-E, A4550-E to A4900-E and B4550-E to B4900-E.

A sequence is required to turn OFF the gfui’e'&?,

power supply for the thermal overload relay
trip contacts of the Braking Resistor Unit. ‘J{,‘,&]Z Brak-
ing
« Resis-
S0 S1 D) Po, & tor Unit

MASTER

sLave
51] Braking s

17 unit2
28, (62 6
3 x
Thermal;switch 8
N - O—-
MCCB |7 A ; Thermal switch
3-phase power P mc
20010230 V50/60 Hz R———0__C — I—-fr> RIL1 Inverter  um Motor
38010 480 V 50/60 Hz _O/\O_M " y Si2 VT2 & ™
T—"0 {4 ) T/L3 W/T3 €
] i
U] THRX oF  ON : Q)ﬁ?(?léﬁ
i b o0y Errw.]a Cooling Fan @
{ ! -
l ®
! )T ! 1. Ground to 100 Q max. (200V)
; o 4‘3_“;,,21 1’13)5_ | :; ' ! = Ground to 10 Q max. (400V)
H | S— T—{SE-I 1
: Mo TR
- D— B AT
P Tl | ‘
' - TR L
' - —Q
| . )
~A) ’Ipaunocgtacts s Fault contact output
ui utpu
Forward Run/Stop .- Forward Run com- e, P

Ju— C
O Oy - $1 mand (forward Run MC|
ReverseRun/Stop _____ ! ; J) when ON)
B,gﬁingﬁ‘urm; ; S2 Reverse Run com-
i ; . mand (Reverse Run |
i
T

External Faukt {Fi_ _Z? ' L when ON)
L R

* Disable stall prevention during deceleration by setting L3-04 to Resistor Unit. The motor may
not stop within the deceleration time if this setting is not changed.

Fig 10.3

If more Parallel Braking units are needed expand the above connection. A list of Braking Units can be found at
Chapter 9.
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Motor Application Precautions

€ Using an Analog Operator

This example shows wiring for using an Analog Operator. The Analog Operator model number is 3G3IV-

PIVOPI50 or 3G3IV-PIvOPI6.

This example shows wiring for the 3G3PV-A2075-E (200-V class Inverters of 7.5 kW)

Short

circuit bar

not used
Q---O—09--~0—~0
Mcce Dt a2 o Bl B2
N |
| T & RL1
3-phase power TN
phase power : & swz2 Inverter
TN
T e 3 7 T3

NDRUN sTOP REVRUN !
St RS
] T L ' ; (forward run when closed)
! 2
i 515 ) Reverse run command
1 HS T | " fS2 (reverse run when closed)
RFSET”—M }\ ; : (f 83
EEw 4 Ll e
MASTER s AUX 5T " 1 J) Multi-function contact inputs
| IQI T - s
1 i s6
. Pl
: { s7
{
by
11 |‘ ,l 18C Sequence common (0 V)
‘T — Shield terminal
15,1} b 71 Speed setting power (15 V, 20 mA)
FREQSET 1 f i Master speed (0 to 10 V, 20 kQ)
t
. ! | ! ;A2 Master speed (4 to 20 mA, 250 Q)
P{P '
by
o
17, : | AC
! ' : OV
1
SOURCE _ P
T i I
. X | ) - Multi-function eontact_
RUN /@ output (Default: Running
b T AR | 250
| AT o 1eI Pi MA -
Lad) —— "
=~ VB Fault contact output
~~~~~~ 0 (¥

AM

MTR CAL

Multi-function
analog output

Multi-function
analog output
(Default: Output
frequency)

Fig 10.4

Motor

<D
(@) Ground to 100 Q max.
Forward run command S
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User Parameters

Factory settings are given in the following table. These setting are for a200 V Class Inverter of 0.4 kW.

Table 10.1 Parameters

Factory

No. Name Setting Setting
A1-00 |Language selection for digital LCD operator display o'l
A1-01 [Parameter accesslevel 2
A1-03 [Initidize 0
Al1-04 [Password 0
AI1-05 [Password setting 0
b1-01 [Reference selection 1
b1-02 [Operation method selection 1
b1-03 [Stopping method selection 0
b1-04 [Prohibition of reverse operation 0
b1-07 [Operation selection after switching to remote mode 0
b1-08 [Run command selection in programming modes 0
b2-01 [Zero speedlevel (DC injection braking starting frequency) 0.5
b2-02 |DC injection braking current 50
b2-03 [DC injection braking time at start 0.00
b2-04 |[DC injection braking time at stop 0.50
b3-01 [Speed search selection 2
b3-02 [Speed search operating current 100
b3-03 [Speed search deceleration time 2.0
b3-05 |[Speed search wait time 0.2
b5-01 [PI control mode selection 0
b5-02 [Proportional gain (P) 1.00
b5-03 [Integral (1) time 1.0
b5-04 [Integrd (1) limit 100.0
b5-06 [PI Timit 100.0
b5-07 [Pl offset adjustment 0.0
b5-08 [Pl primary delay time 0.00
b5-12 [Sdection of PI feedback command Toss detection 0
b5-13 [Pl feedback command loss detection level 0
b5-14 [PI feedback command Toss detection time 1.0
b5-15 [Pl dleep function operation level 0.0
b5-16 [Pl deep operation delay time 0.0
b5-17 [Acceleration/deceleration time for PI reference 0.0
b8-01 |Energy saving mode selection 0.0
b8-04 |Energy-saving coefficient 0
b8-05 [Power detection filter time 20
b8-06 |Search operation voltage limiter 0
C1-01 |Accelerationtimel 10.0
C1-02 [Decderationtime 1 10.0
C1-03 |Accelerationtime 2 10.0
C1-04 [Decélerationtime?2 10.0
C1-09 [Fast Stop Time 10.0
CI1-11 [Acce/decel time switching frequency 0.0
C2-01 [S-curvecharacteristic time at acceleration start 0.20
C2-02 [S-curve characteristic time at acceleration end 0.20
C4-01 |Torgque compensation gain 1.00
C4-02 |Torque compensation time 200
C6-02 |Carrier frequency selection 63
C6-03 [Carrier Frequency Upper Limit 15.0°3
C6-04 |[Carrier Frequency Lower Limit 15.0°3
C6-05 [Carrier Freq. Proportional Gain 00
d1-01 [Frequency reference 1 0.00
d1-02 [Frequency reference 2 0.00
d1-03 [Frequency reference 3 0.00
d1-04 [Frequency reference 4 0.00




Table 10.1 Parameters (Continued)

User Parameters

Factory .

No. Name Setting Setting
d1-17 |Jog frequency reference 6.00
d2-01 [Frequency reference upper limit 100.0
d2-02 |Frequency reference lower limit 0.0
d2-03 |Master speed reference lower limit 0.0
d3-01 [Jump frequency 1 0.0
d3-02 | Jump frequency 2 0.0
d3-03 [Jump frequency 3 0.0
d3-04 [Jump frequency width 10
de-01 [Field weakening Tevel 80
de-02 |Feld frequency 0.0
E1-01 |Input voltage setting 2004
E1-03 [VIT pattern selection F
E1-04 [Max. output frequency 50.0
E1-05 |Max. voltage 200.0"4
E1-06 |Basefrequency 50.0
E1-07 [Mid. output frequency 25
E1-08 [Mid. output frequency voltage 15.0 "
E1-09 |Min. output frequency 12
E1-10 |Min. output frequency voltage 9.0™
E1-11 |[Mid. output frequency 2 0.0°6
E1-12 |Mid. output frequency voltage 2 0.0°®
E1-13 |Basevoltage 0.074
E2-01 [Motor rated current 1.90°3
E2-05 [Terminal Resistance 9.842
F6-01 |Operation selection after communications error 1
F6-02 |Input level of external error from Communications Option Card 0
F6-03 |[Stopping method for external error from Communications Option Card 1
F6-05 [I monitor unit selection 0
H1-01 |[Termina S3function selection 24
H1-02 |Terminal S4 function selection 14
H1-03 |Terminal S5 function selection 3(0)"°
H1-04 |Terminal S6 function selection 4(3)™
H1-05 |Terminal S7 function selection 6(4)™
H2-01 [Terminal M1-M2 function selection (contact) 0
H2-02 [Terminal M3-M4 function selection (contact) 1
H3-02 [Gain (termina A1) 0
H3-03 [Bias (termina A1) 100.0
H3-08 [Multi-function analog input terminal A2 signa level selection 0
H3-09 [Multi-function analog input terminal A2 function selection 2
H3-10 [Gain (terminal A2) 100.0
H3-11 [Bias (termina A2) 0.0
H3-13 [Terminal AL/A2 switching 0
H4-01 [Monitor selection (terminal FM) 2
H4-02 [Gan (termina FM) 100%
H4-03 [Bias (terminal FM) 0.0
H4-04 [Monitor selection (termina AM) 3
H4-05 [Gain (terminal AM) 50%
H4-06 [Bias (terminal AM) 0.0
H4-07 [Analog output 1 signal level selection 0
H4-08 [Analog output 2 signal level selection 0
H5-01 |Station address 1F
H5-02 [Communication speed selection 3
H5-03 [Communication parity selection 0
H5-04 [Stopping method after communication error 3
H5-05 [Communication error detection selection 1
H5-06 [Send wait time 5
H5-07 [RTS control ON/OFF 1
L1-01 [Motor protection selection 1
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Table 10.1 Parameters (Continued)

Factory

No. Name Setting Setting
L1-02 [Motor protection time 1.0
L1-03 [Alarm operation selection during motor overhesting 3
L1-04 [Motor overhesting operation selection 1
L1-05 [Motor temperature input filter time 0.20
L2-01 [Momentary power loss detection 0
L2-02 |Momentary power loss ridethru time 0.1°3
L2-03 [Min. baseblock time 0.1
L2-04 [Voltage recovery time 0.3
L2-05 |Undervoltage detection level 190"
L3-01 [Stdl prevention selection during accel 1
L3-02 [Stdl prevention Tevel during accel 120
L3-04 [Stdl prevention selection during decel 1
L3-05 [Stdl prevention selection during running 1
L3-06 [Stdl preventionlevel during running 120
L4-01 [Speed agreement detection Tevel 0.0
L4-02 |Speed agreement detection width 20
L4-05 [Operation when frequency reference is missing 0
L4-06 |Frequency Reference for loss of Frequency Reference 80%
L5-01 [Number of auto restart attempts 0
L5-02 [Auto restart operation selection 0
L6-01 [Torque detection selection 1 0
L6-02 [Torque detectionTevel 1 150
L6-03 [Torque detectiontime 1 0.1
L8-02 [Overheat pre-darmTevel 95
L8-03 [Operation selection after overheat pre-alarm 3
L8-09 [Ground protection selection 1
L8-11 [Cooling fan control delay time 60
L8-12 [Ambient temperature 45
L8-15 |OL2 characteristics selection at low speeds 1
L8-18 [Soft CLA sdlection 1
N1-01 [Hunting-prevention function selection 1
N1-02 [Hunting-prevention gain 1.00
N3-01 [High-dlip braking deceleration frequency width 5
N3-02 [High-dlip braking current [imit 150
N3-03 [High-dip braking stop dwell time 1.0
N3-04 [High-dip braking OL time 40
01-01 [Monitor selection 6
01-02 [Monitor selection after power up 1
01-03 [Frequency units of reference setting and monitor 0
01-05 [LCD Brightness 3
02-01 [LOCAL/REMOTE key enable/disable 1
02-02 [STOP key during control circuit terminal operation 1
02-03 [Parameter initial value 0
02-04 |kVA selection 03
02-05 [Frequency reference setting method selection 0
02-06 |Operation selection when digital operator 1s disconnected 0
02-07 [Cumulative operation time setting 0
02-08 [Cumulative operation time selection 0
02-09 [Initialize mode 5
02-10 |Fan operation time setting 0
02-12  [Fault trace history initidisation 0
03-01 [Copy function selection 0
03-02 [Read permitted selection 0

. Notinitialized. (PV-E specifications: A1-00 = 0)

. For Inverters with a capacity of 55 kW or more: 2.00

. Setting range and initial setting depend on Inverter capacity.

. Setting for 200 V class Inverters. For 400 V class Inverters, double the value.
. Factory setting in the parentheses is for 3-wire sequence.

. The contentsisignored if the setting is 0.0.

* Ok k% ok ok
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Revision History .

Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat.No. 1537-E2-01

Revision Code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

01

Februari 2002

Original production
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