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' [
»  SV-iS7 is the official name for the iS7 series inverters.

»  This operation manual is intended for users with basic knowledge of electricity and electric
devices.

»  Keep this manual near the product for future reference whenever setting change, maintenance
or service is required.

»  Ensure that the field operators and service engineers can easily access this manual.

»  For detailed information about the optional extension boards, including the specifications and
the requirements for installation and operation, refer to the instruction manuals that are
supplied with the products.
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Safety Information

Safety Information

Read and follow all safety instructions in this manual precisely to avoid unsafe operating
conditions, property damage, personal injury, or death.

Safety symbols in this manual

A Danger

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

A\ Warning

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

® Caution

Indicates a potentially hazardous situation which, if not avoided, could result in minor injury or
property damage.

Safety information

A Danger

- Do not open the cover of the equipment while it is on or operating. Likewise, do not operate the
inverter while the cover is open. Exposure of the high voltage terminals or the charging area to
the external environment may result in an electric shock. Do not remove any covers or touch
the internal circuit boards (PCBs) or electrical contacts on the product when the power is on or
during operation. Doing so may result in serious injury, death, or serious property damage.

- Do not open the cover of the equipment, even when the power supply to the inverter has been
turned off, unless it is necessary for maintenance or regular inspection. Opening the cover may
result in an electric shock even when the power supply is off.

«  The equipment may hold a charge long after the power supply has been turned off. Use a
multi-meter to make sure that the remaining voltage is below 30 VDC before working on the
inverter, motor, or motor cable.
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Safety Information
| -
I\ Warning

»  This equipment must be grounded for safe and proper operation.

« Do not supply power to a faulty inverter. If you find that the inverter is faulty, disconnect the
power supply and have the inverter professionally repaired.

e Theinverter becomes hot during operation. Avoid touching the inverter until it has cooled to
avoid burns.

. Do not allow foreign objects, such as screws, metal chips, debris, water, or oil, to get inside the
inverter. Allowing foreign objects inside the inverter may cause the inverter to malfunction or
result in afire.

« Do not operate the inverter with wet hands. Doing so may result in electric shock.

@ Caution

« Do not modify the interior workings of the inverter. Doing so will void the warranty.
« Do not use cables with damages or cracks on the protective insulation when wiring the inverter.
Damaged insulation may cause misoperation, an electric shock or a fire.

» Do not place heavy objects on top of electric cables. Doing so may damage the cable and result
in an electric shock.
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About This Manual

Note

[English]

The maximum allowed prospective short-circuit current at the input power connection is defined in
IEC 60439-1 as 100 kA. The drive is suitable for use in a circuit capable of delivering not more than
100 kA RMS at the drive’s maximum rated voltage, depending on the selected MCCB. RMS
symmetrical amperes for recommended MCCB are the following table.

[French]

Le courant maximum de court-circuit présumé autorisé au connecteur d'alimentation électrique est
défini dans la norme IEC 60439-1 comme égal a 100 kA. L'entrainement convient pour une utilisation
dans un circuit capable de délivrer pas plus de 100 kA RMS a la tension nominale maximale de
I'entrainement. Le tableau suivant indique le MCCB recommandé selon le courant RMS symétrique

en amperes.
Working UTE100 | UTS150 UTS250 UTS400
Voltage (E/N) (N/H/L) (N/H/L) (N/H/L)
240V(50/60Hz) | 50/65kA | 65/100/150kA | 65/100/150kA | 65/100/150kA
480V(50/60Hz) | 25/35kA | 35/65/100kA 35/65/100kA 35/65/100kA
Working
Voltage ABS33c | ABS53c ABS63c ABS103c ABS203c ABS403c
240V(50/60Hz) | 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) | 7.5kA 10kA 10kA 26kA 26kA 35kA
iv
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' I
About This Manual

This operation manual describes the specifications of the SV-iS7 series inverters and provides
detailed information required for the installation, operation, and maintenance of the products.

This operation manual is intended for users with a basic knowledge of electricity and electric
devices. Read this manual carefully to install, operate, and maintain the products safely and

properly.

The following table lists the chapters in this manual, and brief descriptions of the information
provided:

Chapter Chapter name Information provided

Basic information about the product that is required for safe
1 About the Product . ) )
installation and operation
2 Technical Specifications | Product ratings and I/O types
Information required for the installation of the product,
3 Installing the Inverter | including considerations for installation locations and
operation environment
Information required for connecting power supply and signal
cables
Information about the peripheral devices that can be
connected to the input and output terminals of the product
Information about the keypad display and the operation keys

4 Connecting the Cables

5 Peripheral Devices

6 Using the Keypad

on the keypad
. ) Information about configuring the inverter to run the basic
7 Basic Functions )
functions
8 Learning Advanced Information about configuring the inverter for advanced
Features system application
9 Using Monitor Information about monitoring the inverter for operation
Functions statuses and trip conditions
10 Using Protection Information about the functions to protect the motor and the
Features inverter
1 Communication Specifications for the RS-485 network communication
Function between inverters and other devices
12 Troubleshooting and Information about identifying the failures and anomalies
Maintenance during operation and resolving them
13 Table of Functions Table of all functions with brief descriptions

Information about the products compliant with the safety
standards, and the safety functions
Information about the products approved for marine

14 Functional Safety

15 Classified Product

application
16 Using a Single Phase Considerations for operating the inverter with a single phase
Power Source power source
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About the Product
' [
1 About the Product

This chapter provides details on product identification and part names. To install the inverter
correctly and safely, carefully read and follow the instructions.

v
-
(=]
Q.
c
(2]
(o

ay3 Inoqy

1.1 Preparing for Installation and Operation

111 Identifying the Product

Check the product name, open the packaging, and then confirm that the product is free from
defects. Contact your supplier if you have any issues or questions about your product.

The iS7 inverter is manufactured in a range of product groups based on drive capacity and
power source specifications. The product name and specifications are detailed on the rating
plate. Check the rating plate before installing the product and make sure that the product
meets your requirements.

LSFI ECTRIC 1
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/-— Model name \

SV008iS7-2NOFDW o pg— Poversource
INPUT ~ 380-480V 3 Phase 50/60Hz @
Heavy Duty : 26.6A, Normal Duty : 35 5A 0
OUTPUT (-input V- 3 Phase o.u14mnz-—(—€—- i
Heavy Duty : 30A, Normal Duty : 39A specifications
22 9kVA e us
Ser. No 550200000
nspected by D. K. YU ﬁfc‘sﬁ.za
KCC-REM-LSR-XXXXXXX e
SV008iS7-2NOFDW
- — S = T
Motor capacity Series name Application type
A W-Web
2 S - Synchro
duty) | ( 4 T - Safety
0008 1.5 [kW] 0.75 W] V - Marine dass
0015 22 kW] 15 [kwW]
0022 37 KW 22 W DC Reactor or DB Resistor
0037 55 W] 37 W) - No built-in DC reactor
0055 75 [kW': 55 (M nor DB resistor
0075 11 kW] 75 W) D - Built-in DC reactor
0110 15 [KW) 11‘ [k R- Built-in DB resistor
0150 185 [KW] 15 [W] L EMCfilter
0185 22 [KW] 185 KW -No-EMC
0220 30 [KW] 2 KW F - Built-in EMC
0300 A7 [WA] 30 W]
0370 45 [WW] 37 [KW] L UL type
450 55 [KW] 45 kW) 0-Open
0550 75 [KW] 55 [kw] E - Enclosed UL Typel
0750 90 [kw] 75 kW P-Enclosed UL Type 12
0900 110 [WW] 90 kW]
1100 132 [KW] 10 kW] —————Keypad type
1320 160 kW] 132 [kw] N-No keypad present
1600 4185 [kW] 160 [kKA] S- GLCD Keypad
1850 20 [kW] 185 [WW]
| 2200 280 [kW] 220 [kW] | Inputvoltage
2800 315 (kW] 280 [KW] 2- 3-phase 200-230V
| 3150 375 (kW] 315 [WA] | 4- 3-phase 380-480V
\ 3750 450 [kW] 375 [kW] Y,

Note1) Optional conduit parts are available for the Enclosed UL Type 1 models (0.75-75 kW
products).

Note2) Optional built-in DCR is available for the Web application models (0.75-375 kW / type
2/4 products).

Note3) To use safety function, please buy 0.75-160kW product including safety option. However
185-375kW product users have to buy safety option and apply to standard products because
safety option is not included.

2 LSELECT!’?/C
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11.2 Checking the Product for Defects or Damage

If you suspect that the product has been mishandled or damaged in any way, contact the LS
ELECTRIC Customer Support center with the phone numbers listed on the back cover of this
manual.
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113 Preparing the Product for Installation and Operation

Preparation steps for installation and operation may slightly vary by product type and
application. Refer to the manual and prepare the product accordingly.

114 Installing the Product

Refer to the installation section of this manual and install the product correctly considering the
installation and operating conditions at the installation location, such as installation clearances,
to prevent premature deterioration or performance loss.

115 Connecting the Cables

Connect the power input/output and signal cables to the terminal block according to the
instructions provided in this manual. Ensure that all the cables are connected correctly before
supplying power to the product. Incorrect cable connections may damage the product.

051-36512626
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1.2 Part Names

The illustration below displays part names. Details may vary between product groups.

121 Interior and Exterior View (IP 21 Model Types Less than 22 kW
[200 V] / Less than 75 kW [400 V])

Front cover:

Control
terminal
block

———Power

~ | terminal
-~ block
% Ground
\\Q\ / terminal
L (PE)
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122 Interior and Exterior View (IP 54 Model Types Less than 22 kW
[200/400 V])
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A\ \\e7

PROFIBUS board

Keypad l (optional)
P 1
PLC board
-1 (optional)
1
1
.4
—e ut
IP54 Keypad —Control terminal block
cover
— Power terminal block
.4
.4

Heatsink—

%Iﬂl!//l!it’l

<Rear view>
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123 Interior and Exterior View (Model Types 30 kW and up [200 V]
/90 kW and up [400 V])

Front cover
(top)

i

{"\\\ E T\; /

Control terminal

~ NRRRRIRIR IR ARRRRRRRRRR RN &

AN \\\\\\%}.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\;\‘&

block
;\ |
5 Power terminal
< //\u block
Front cover ————e
(bottom)
Ground terminal
-4
Note

Refer to the installation manual provided with the optional module products before installing
communication modules in the inverter.
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2 Technical Specifications

2.1 Input and Output Specifications 200 V Class (0.75-
22 kW)

Model SV x00xiS7-2x 0008 00150022 0037 0055 0075 0110 0150 0185 0220

[ealuyday
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HP 2 3 5 75 |10 15 20 25 30 40
Normal load
Applied kw 15 |22 |37 55 |75 11 15 185 |22 30
Motor HP 1 2 3 5 7.5 10 15 20 25 30
Heavy load
kw 0.75 |15 |22 37 |55 |75 |11 15 185 |22
Rated Capacity (kVA) (1.9 |30 |45 6.1 9.1 122 {175 |229 (282 |335
Rated I’\;ngal 8 12 16 24 32 46 60 74 88 124
Roted Current o
ated 1 W 1s g |12 |16 |24 [32 |46 |e0 |74 |s8
output load
0-400 Hz (Sensorless-1: 0-300 Hz, Sensorless-2, Vector: 0.1-120
Output Frequency
Hz)
Output Voltage (V) | 3-Phase 200-230 V
Working Voltage (V) |3-Phase 200-230 VAC (-15%-+10%)
Input Frequency 50-60 Hz (+5%)
Rated Normal
input Rated load 6.8 106 [149 |21.3 |286 |41.2 |54.7 |69.7 |829 |116.1
Current
® :;'ZZW 43 |69 [112 |149 [221 (286 443 |559 |708 |853

«  Only the heavy duty ratings apply to model types without a built-in DC resistor (NON-DCR).
« The standard used for 200 V inverters is based on a 220 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.

«  The output frequency is limited to 0-300 Hz if DRV-09 (control mode) is set to “3

(Sensorless-1),” and to 0-120 Hz if DRV-09 (control mode) is set to “4 (Sensorless-3).”
«  The maximum output voltage cannot exceed the input voltage of the power source.

LS -[:l ECTRIC 7
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2.2 Input and Output Specifications 200 V Class (30-

75 kW)
Model SV xxx iS7-2x 0300 0370 0450 0550 0750
HP 50 60 75 100 | 125
Normal load
Applied kW |37 |45 |55 |75 |90
Motor HP 40 50 60 75 100
Heavy load
kW 30 37 45 55 75
Rated Capacity (kVA) | 46 57 69 84 116
Rated I';‘Z;ma' 146 |180 |220 |288 |345
Rated Current "
ated | (a) €8 1116 |146 |180 |220 |288
output load
0-400 Hz (Sensorless-1: 0-300 Hz, Sensorless-2, Vector: 0.1-120
Output Frequency Ha)
Output Voltage (V) 3-Phase 200-230 V
Working Voltage (V) | 3-Phase 200-230 VAC (-15%-+10%)
Input Frequency 50-60 Hz (+5%)
Rated Normal
input | Rated - 152|190 [231 |302 |362
Current
) Heaw 1421 |154 [191 |233 |305
load

»  The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 200 V inverters is based on a 200 V supply voltage.

» The rated output current is limited based on the carrier frequency set at CON-04.
«  The output frequency is limited to 0-300 Hz if DRV-09 (control mode) is set to “3

(Sensorless-1),” and to 0-120 Hz if DRV-09 (control mode) is set to “4 (Sensorless-3).”
»  The maximum output voltage cannot exceed the input voltage of the power source.
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23 Input and Output Specifications 400 V Class (0.75-
22 kW)

Model SV xxx iS7-2x 10008 0015 0022 .
HP |2 3 |5 75 |10 |15 |20 [25 [30 |40 QS
Normal load gﬁ“
Applied kw [15 |22 |37 |55 |75 [11 |15 |185 |22 |30 g3
Motor HP |1 2 |3 5 |75 |10 [15 |20 |25 |30 [PEEE
Heavy load S =
kw 075 |15 |22 |37 |55 |75 |11 |15 |185 |22 7]
REILSC CRE 19 |30 |45 |61 |91 |122]183 (229 |297 |343
(KVA)
Rated Eggma' 4 |6 |8 |12 |16 |24 |30 [39 |45 |61
Ra?dt Current "
OUIPUE | (a) € o5 |4 |6 |8 |12 |16 |24 |30 |39 |45
load
Output Frequency | 0-400 Hz (Sensorless-1: 0-300Hz, Sensorless-2, Vector: 0.1-120Hz)
Output Voltage (V) | 3-Phase 380-480 V
Working Voltage (V) | 3-Phase 380-480 VAC (-15%-+10%)
Input Frequency 50-60 Hz (+5%)
Rated Normal
input | Rated bt 37 |57 |77 |11.1|147 [219|264 |355 [41.1 |557
Current
® Ezzvy 22 |36 |55 |75 |11.0 [144|220 |266 |356 |416

«  Only the heavy duty ratings apply to model types without a built-in DC resistor (NON- DCR).

»  The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 400 V inverters is based on a 440 V supply voltage.

« The rated output current is limited based on the carrier frequency set at CON-04.

«  The output frequency is limited to 0-300 Hz if DRV-09 (control mode) is set to “3 (Sensorless-
1)," and to 0-120 Hz if DRV-09 (control mode) is set to “4 (Sensorless-3).”

« The maximum output voltage cannot exceed the input voltage of the power source.

LS -[:l ECTRIC 9
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24 Input and Output Specifications 400 V Class (30-

160 kW)
Model SV xoox iS7-4x 10300 0370 0450 0550
HP 50 60 |75 100 {125 | 150 | 200 |250 | 300
Normal load
Applied kw 37 45 |55 75 90 110 {132 | 160 | 185
Motor HP (40 |50 |60 |75 |100 |125 |150 |200 |250
Heavy load
kw 30 37 |45 55 75 90 110 | 132 | 160
Rated Capacity
(KVA) 46 57 |69 84 116 |139 | 170 [201 |248
Rated l':')g;ma' 75 |91 [110 |152 |183 |223 |264 |325 |370
Rated Current
Heavy
output | (A) - 61 75 |9 110 [ 152 | 183 | 223 | 264 |325
0-400 Hz (Sensorless-1: 0-300 Hz, Sensorless-2, Vector: 0.1-120
Output Frequency

Hz)

Output Voltage (V) | 3-Phase 380-480 V

Working Voltage (V) | 3-Phase 380-480 VAC (-15%-+10%)
Input Frequency 50-60 Hz (+5%)

R Normal | 75 | 817 | 1018 | 1486 | 1734 | 2120 | 2542 3153 | 3503
input | Rated load ’ ) ' ' . ‘ ’
Current
) :’zzvy 555 | 679 824 | 1026 | 1434 | 1747 | 2135 | 2556 | 3163

» The standard used for 400 V inverters is based on a 440 V supply voltage.
» The rated output current is limited based on the carrier frequency set at CON-04.
«  The output frequency is limited to 0-300 Hz if DRV-09 (control mode) is set to “3

(Sensorless-1),” and to 0-120 Hz if DRV-09 (control mode) is set to “4 (Sensorless-3).”
»  The maximum output voltage cannot exceed the input voltage of the power source.
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25 Input and Output Specifications 400 V Class (185-
375 kW)

Model SV X iS7-4x | 1850 2200 2800 | 3150 | 3750 -
HP [350 [400 500 |- |- B
Normal load Sa
Applied kW |220 |280 |315 |375 |450 a3
Motor HP 300 [350 [400 |500 |- =y
Heavy load S =

kw |185 |220 |280 |315 |375 ]

Rated Capacity (kVA) | 286 | 329 416 | 467 | 557

Rated E Z;ma' 432 |547 613 731 |877
Rated Current H
output | (A) IOZZW 370 |432 547 |613 | 731

Output Frequency | 0-400 Hz (Sensorless-1: 0-300 Hz, Sensorless-2, Vector: 0-120 Hz)
Output Voltage (V) | 3-Phase 380-480 V

Working Voltage (V) | 3-Phase 380-480 VAC (-15%-+10%)

Input Frequency 50-60 Hz (+5%)

Rated Normal
input | Rated | oo |463 |59 |673 | 796 |48
Current
® Heawy | 404 | 466|605 | 674 | 798
load

« The standard motor capacity is based on a standard 4-pole motor.

» The standard used for 400 V inverters is based on a 440 V supply voltage.

» The rated output current is limited based on the carrier frequency set at CON-04.

»  The output frequency is limited to 0-300 Hz if DRV-09 (control mode) is set to “3
(Sensorless-1),” and to 0-120 Hz if DRV-09 (control mode) is set to “4 (Sensorless-3).”

« The maximum output voltage cannot exceed the input voltage of the power source.
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Note

[English]

The maximum allowed prospective short-circuit current at the input power connection is defined in
IEC 60439-1 as 100 kA. The drive is suitable for use in a circuit capable of delivering not more than
100 kA RMS at the drive’'s maximum rated voltage, depending on the selected MCCB. RMS
symmetrical amperes for recommended MCCB are the following table.

[French]

Le courant maximum de court-circuit présumé autorisé au connecteur d'alimentation électrique est
défini dans la norme IEC 60439-1 comme égal a 100 KA. L'entrainement convient pour une utilisation
dans un circuit capable de délivrer pas plus de 100 kA RMS a la tension nominale maximale de
I'entrainement. Le tableau suivant indique le MCCB recommandé selon le courant RMS symétrique

en amperes.
Working UTE100 | UTS150 UTS250 UTS400
Voltage (E/N) (N/H/L) (N/H/L) (N/H/L)

240V(50/60Hz) | 50/65kA | 65/100/150kA [ 65/100/150kA | 65/100/150kA

480V(50/60Hz) | 25/35kA [ 35/65/100kA 35/65/100kA 35/65/100kA

Working
Voltage ABS33c | ABS53c ABS63c ABS103c | ABS203c | ABS403c
240V(50/60Hz) | 30kA 35kA 35kA 85kA 85kA 75kA
480V(50/60Hz) | 7.5kA 10kA 10kA 26kA 26kA 35kA

12
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26 Product Specification Details

26.1 Control

Items  Description

V/F control, V/F PG, slip compensation, sensorless vector-1,
sensorless vector-2, vector control
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Control modes

Frequency Digital command: 0.01 Hz

settings resolution | Analog command: 0.06 Hz (maximum frequency: 60 Hz)

Frequency Digital command: 0.01% of maximum output frequency
Control accuracy Analog command: 0.1% of maximum output frequency

V/F pattern Linear, square reduction, user V/F

Rated current for heavy duty operation: 150% for 1 min

| .
OUCeE SlE]E 217 Rated current for normal duty operation: 110% for 1 min

Torque boost Manual torque boost, automatic torque boost

»  Only the heavy load ratings apply to 0.75-22 kW model types without a built-in DC resistor
(NON-DCR).

262 Operation

T S Select from keypad, terminal strip, or network communication
operation.
Frequency Analog type: -10-10V, 0-10 V, 0-20 mA
settings Digital type: keypad
«  PID control +  Up-down operation
Operation +  3-wire operation «  DCbraking
»  Frequency limit «  Frequency jump
Operation «  Second function «  Slip compensation
function . Reverse rotation prevention «  Automatic restart
«  Inverter bypass »  Automatic tuning
»  Flying start «  Energy buffering
«  Power braking *  Fluxbraking

Ls -EI_ECTQ/C 1 3
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Items Description

«  Leakage reduction .
e  Easystart

MMC

Multi-
function
terminal
(8 EA)
P1-P8*

Input

Select NPN (Sink) or PNP (Source) mode.

- Forward direction operation

*  Reset

*  Emergency stop

e Multi-step speed frequency-
high/med/low

e DCbraking during stop
Frequency increase
3-wire operation

e Acceleration/deceleration/stop

e  Operation by keypad input
during an operation by
network communication

Reverse direction
operation

External trip

Jog operation
Multi-step acc/dec-
high/med/low
Second motor
selection

Frequency reduction
Transition from PID
to general operation
Analog command
frequency fix

Multi-
function
open
collector
terminal

Multi-
function
relay
terminal

Output

Fault output and inverter operation

Less than DC 26 V, 100 mA

status output

N.O.: Less than AC 250V
1A,DC30V, 3A
N.C.: Less than AC 250 V
1A,DC30V 1A

Analog
output

DC 0-10V, 0-20 mA: Select output type from frequency, current,

voltage, or DC voltage.

* Set the Input Group codes IN-65 through IN-72 to configure the muilti-function terminal functions.

14 LSELECTP/C
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263 Protection Function

Items \ Description

«  Overvoltage
e Lowvoltage
*  Overcurrent

+  Lostcommand

X Hardware failure
e Earth current detection

Invert heat Cooling fan failure
Trips nverter overnea e Pre-PID failure
«  Motor overheat .
*  No motor trip

* Outputimaging «  Externaltrip

e Overload protection )
P Other safety functions

Protection . Network‘ .
function communication error
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e  Stall prevention

«  Fanfailure
+  Overload
Alarms +  Keypad command loss

« Lightload
9 +  Speed command loss
«  Encoder error

Less than 15 ms (CT) [Less than 8 ms (VT)]: Continue
Instantaneous operation (must be within the rated input voltage and rated
blackout output range).

Over 15 ms (CT) [Over 8 ms (VT)]: Automatically restart

264 Structure and Operating Environment Control

Items  Description

Forced cooling: 0.75-15 kW (200/400 V class),
22 kW (400 V class)

Inhalation cooling: 22-75 kW (200 V class),
30-375 kW (400 V class)

Structure/ - 0.75-22 kW (200V), 0.75-75 kW (400 V): Open type IP 21
(default), UL enclosed type 1 (optional)*

-30-75 kW (200 V), 90-375 kW (400 V): Open type IP 00

- 0.75-22 kW, frame types 2, 4 and others.: Enclosed IP54
type, UL enclosed type 12

Cooling type

operating Protection
environment | structure

Ambient »  (Tload (heavy duty): -10-50C
temperature »  VTload (normal duty): -10-40C

Ls -EI_ECTQ/C 1 5
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Items \ \ Description

- Noice or frost should be present.

- Working under normal load at 50°C (122°F), itis
recommended that less than 80% load is applied.

e IP54 product: -10-40C

- Noice or frost should be present.

Storage . o .
temperature. -20°C-65°C (4-149°R)

) . N -
Ambient humidity Relative humidity less than 95% RH (to prevent condensation

from forming)

Maximum 1000m above sea level for standard operation.
From 1000 to 4000m, the rated input voltage and rated
output current of the drive must be derated by 1% for every
100m.

Operation altitude

Oscillation Less than 5.9 m/sec?(0.6 G).

Prevent contact with corrosive gases, inflammable gases, oil
stains, dust, and other pollutants (Pollution Degree 2
Environment).

Surrounding
environment

* UL Enclosed type 1 when an optional conduit box is installed. The 30-75 kW (200 V class) product is
regarded as UL Open type IP 20 when an optional conduit box is installed.

16 LSELECTPIC
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3 Installing the Inverter

3.1 Installation Considerations
Inverters are composed of various precision electronic devices, and therefore the installation
environment can significantly impact the lifespan and reliability of the product. The table below

details the ideal operation and installation conditions for the inverter.

Items H Description

—
S
wn
(od
=
]
@

CT load (heavy duty): -10C-50C
Ambient Temperature* | VT load (normal duty): -10C-40C
IP54 model types: -10C-40C

[ d
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Ambient Humidity 90% relative humidity (no condensation)

Storage Temperature - 4-149°F (-20-65T)

An environment free from corrosive or flammable gases, oil residue, or

Environmental Factors .
dust (pollution degree 2)

Lower than 3,280 ft (1,000 m) above sea level/less than 0.6 G (5.9

Altitude/Vibration m/sec2)

Air Pressure 70-106 kPa

*The ambient temperature is the temperature measured at a point 2” (5 cm) from the surface of the
inverter. No ice or frost should be present.

© Caution

» Do not transport the inverter by lifting with the inverter's covers or plastic surfaces. The inverter
may tip over if covers break, causing injuries or damage to the product. Always support the
inverter using the metal frames when moving it.

«  Hi-capacity inverters are very heavy and bulky. Use an appropriate transport method that is
suitable for the weight. Do not place heavy objects on top of electric cables. Doing so may
damage the cable and result in an electric shock.

- Do not install the inverter on the floor or mount it sideways against a wall. The inverter must be
installed vertically, on a wall or inside a panel, with its rear flat on the mounting surface.

LS -El ECTRIC 17
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@ Caution

Do not allow the ambient temperature to exceed the allowable range while operating the inverter.

3.2 Selecting and Preparing a Site for Installation

When selecting an installation location, consider the following requirements:

« Theinverter must be installed on a wall that can support the inverter's weight.

«  The location must be free from vibration. Vibrations can adversely affect the operation of
the inverter.

e The inverter can become very hot during operation. Install the inverter on a surface that is
fire resistant or flame retardant with sufficient clearance around the inverter to allow for air
circulation. The illustrations below detail the required installation clearances.
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4"(10 cm) Min.

|

2"(5 cm) Min.
P ALY
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4"(10 cm) Min.

7 ANV

<Clearance requirements for model types with less than 30 kW capacity:
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8"(20 cm) Min.

2"(5 cm) Min. 2"(5 cm) Min.

8"(20 cm) Min.

|

<Clearance requirements for model types with more than 30 kW capacity>

NALLETRRRRRRRANNY

© Caution

Install the inverter on a non-flammable surface, and do not place flammable material near the
inverter. Otherwise, a fire may result.

Note

Model types with capacities of 30 kW or more require a minimum of 8” clearance above and below
the unit.

LSFI ECTRIC 19
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»  Ensure that the cable conduits do not obstruct the air flow to and from the cooling fan.

Cable conduit

ey
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:

Cable conduit

«  Ensure sufficient air circulation is provided around the inverter when it is installed. If the
inverter is to be installed inside a panel, enclosure, or cabinet rack, carefully consider the
position of the inverter's cooling fan and vents. The cooling fan must be positioned to
efficiently dissipate the heat generated by the operation of the inverter.

O © O

I
3

3

Note
In order to meet EMC standards, 200 V, 30-75 kW model types and model types with capacities of 90

kW or more should be installed inside a metal cabinet.

20
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« Ifyou are installing multiple inverters of different ratings, provide sufficient clearance to
meet the clearance specifications of the larger inverter. The iS7 inverters rated for up to 30

kW may be installed side by side.
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3.3 Exterior and Dimensions (UL Enclosed Type 1, IP21
Type)

SV0008-0037iS7 (200 V/400 V)

[9
ﬁ
Il

1AV

D1

Units: mm (inch)

Inverter Capacity

SV0008-0037iS7 - 2/4 150 [127 | 284 257 18 200 |5 5
(5.90) | (5.00) | (11.18) | (10.11) | (0.70) | (7.87) | (0.19) | (0.19)
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SV0055-0075iS7 (200 V/400 V)

J3MI3AU] 3Y)
Buijjesug

Units: mm (inch)

Inverter Capacity

SV0055-0075iS7 - 2/4 200 | 176 |355 327 19 225 |5 5
(7.87) | (6.92) | (13.97) | (12.87) | (0.74) | (8.85) | (0.19) | (0.19)
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SV0110-0150iS7 (200 V/400 V)
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Units: mm (inch)

Inverter Capacity

SV0110-0150iS7- 2/4 250 |214.6 | 385 355 236 | 284 6.5 6.5
(9.84) | (8.44) | (15.15) | (13.97) | (0.92) | (11.18) | (0.25) | (0.25)
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SV0185-0220iS7 (200 V/400 V)
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Units: mm (inch)

Inverter Capacity

SV0185-0220iS7- 2/4 280 2435 | 461.6 | 445 10.1 | 298 6.5 6.5
(11.02) | (9.58) | (18.17) | (17.51) | (0.39) | (11.73) | (0.25) | (0.25)
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SV0300-iS7 (200 V, IP0OO Type)
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SV0370-0450iS7 (200 V, IP0O Type)
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C ]

SV0370-0450 370 270 270 630 | 609 11 281.2 |10 10
iS7-2 (14.56) | (10.63) | (10.63) | (24.8) | (23.97) | (0.43) | (11.07) | (0.39) | (0.39)
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SV0300-0450iS7 (400 V)
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Units: mm (inch)

Inverter Capacity \W1 w2 ‘ H1

C)

>

H2

H1

'H3 D1 D2
DCRtype
3032 | 161

iss\;ozoo-mso 3001 | 2428|5941 |562 |24 [(11.93)](633) |10 |10 8
(11.81) | (9.55) | (2338) | (2212) | (0.94) | Non-DCRtype | (0:39) | (039)
2712 | 129
(10.67) | (5.78)
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SV0550-0750iS7 (200 V, IP0O Type)
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Units: mm (inch)

SV0550-0750 465 | 381 | 381 750 7235 | 155 355.6 | 11 11
iS7-2 (18.3) | (15.0) | (15.0) |(29.52) | (28.48) | (0.61) |[(14.0)|(0.43) | (0.43)
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SV0550-0750iS7 (400 V)
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DCR type
3733 |2115
7.4 3701 |3128 |663.5 |631.4 |24.1 10 10 | o

(1457) | (1231) | (2612) | (24.85) | (094) | Non-DCRype | (0:39) | (0.39)

3124 | 1506
(12.29) | (5.92)
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SV0900-1100iS7 (400 V, IP0O Type)

Installing
the Inverter

D1

|
\

I ¢

il «

<ad

w3

e—— —= T W ]
to

W

€H

¢H

Units: mm (inch)

w2 ws

Inverter Capacity W1

11

11

15.5

759

510 381 | 350

SV0900-1100
iS7-4

422.6

783.5

M16

(0.43)

(16.63) | (0.43)

(20.07) | (15.0) | (13.77) | (30.84) | (29.88) | (0.61)
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SV1320-1600iS7 (400 V, IP0O Type)
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SV1320-1600
iS7-4

32

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Installing the Inverter
' .

SV1850-2200iS7 (400 V, IP0O Type)
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SV1850/ 690 581 528 1078 |1043.5|255 |450 14 15
2200iS7-4 (27.16) | (22.87) | (20.79) | (42.44) | (41.08) | (1.00) | (17.72) | (0.55) | (0.59)
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SV2800iS7 (400 V, IP00 Type)
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Units: mm (inch)

For 280 kW model types, I volts are supplied with the product.
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SV3150-3750iS7 (400 V, IP0O Type)
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Units: mm (inch)

Inverter Capacity| W1 W2 | w3 |H2 | H3
SV3150/ 922|580 |580 13025 (12715 |15 495 |14 14 | .
3750i57-4 (36.30) | (22.83) | (22.83) | (51.28) | (50.06) | (0.59) | (19.49) | (0.55) | (0.55)

For 315-375 kW model types, I volts are supplied with the product.
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34 Exterior and Dimensions (UL Enclosed Type 12,
IP54 Type)

SV0008-0037iS7 (200 V/400 V)

Units: mm (inch)

Inverter Capacity | W1 | w2

. 2042 (127 419 257 95.1 208 5 5
SV0008-0037i57-2/4 (8.03) | (5.0 (16.49) | (10.11) | (3.74) |(8.18) |[(0.19) |[(0.19)
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SV0055-0075iS7 (200 V/400 V)

[

J3MI3AU] 3Y)
Buijjesug

254 176 460.6 | 327 88.1 2323 |5 5
(10.0) |(6.92) |(18.13) [(12.87) [(3.46) |(9.14) |(0.19) |(0.19)
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SV0110-0150iS7 (200 V/400 V)
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D1 w2

Units: mm (inch)

Inverter Capacity { w1 { w2

3131 2146 |590.8 |355 101.7 |2944 |65 6.5

SV0110-01501i57-2/4 (12.32) | (8.44) |(23.25) |(13.97) | (4.0 (11.59) | (0.25) |(0.25)
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SV0185-0220iS7 (200 V/400 V)
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Units: mm (inch)

Inverter Capacity { w1 { W2

3432 | 2435 |750.8 |445 91.6 3155 |65 6.5

ST (1351) | (9.58) |(29.55) |(17.51) |(3.60) |(12.42) |(0.25) |(0.25)
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3.5 Frame Dimensions and Weight (UL Enclosed Type
1,IP 21 Type)

|Weight[Kg] | Weight[Kg] Weight[Kg] | Weight[Kg]

Icr;\;zrz;; ‘WImm] Hlmm]  D[mm] | w/built-in w/ built-in | w/builtin | non-DCR

EMCand DCR | EMC ' DCR types
SV0008iS7-2/4 | 150 284 200 55 4.5 5.0 4.5
SV0015iS7-2/4 | 150 284 200 55 4.5 5.0 4.5
SV0022iS7-2/4 | 150 284 200 55 4.5 5.0 4.5
SV0037iS7-2/4 | 150 284 200 55 4.5 5.0 4.5
SV0055iS7-2/4 | 200 355 225 10 84 9.3 7.7
SV0075iS7-2/4 | 200 355 225 10 84 9.3 7.7
SV0110iS7-2/4 | 250 385 284 20 17.2 16.8 14
SV0150iS7-2/4 | 250 385 284 20 17.2 16.8 14
SV0185iS7-2 280 461.6 298 30 27 259 229
SV0220iS7-2 280 461.6 298 30 25.8 259 229
SV0185iS7-4 280 461.6 298 274 235 233 19.7
SV0220iS7-4 280 461.6 298 274 235 235 20.1
SV0300iS7-2 300 570 2652 |- - - 295
SV0370iS7-2 370 630 2812 |- - - 44
SV0450iS7-2 370 630 2812 |- - - 44
SV0550iS7-2 465 750 3556 |- - - 72.5
SV0750iS7-2 465 750 3556 |- - - 725
Note

«  The weight specified in the table indicates the total weight of the product without packaging,
which includes the built-in parts, such as the EMC filter and DCR.
«  The built-in EMC filter and DCR are not available for 30-75 kW (200 V) products.
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‘ Weight[Kg] = Weight[Kg] Weight[Kg] | Weight[Kg]

Icr;\:)zr:;; W[mm] H[mm] D[mm] w/ built-in w/ builtin | w/builtin | non-DCR
EMC and DCR DCR types
SV0300iS7-4 300 594 3004 |- - 41 28
SV0370iS7-4 300 594 3004 |- - 41 28
SV0450iS7-4 300 594 3004 |- - 41 28
SV0550iS7-4 370 663.4 371 - - 63 45
SV0750iS7-4 370 663.4 371 - - 63 45 =
SV0900iS7-4 510 784 423 - - 101 - % E’
sV1100i57-4  |510 |784  |423 |- : 101 - 3 =
SV1320iS7-4 510 861 423 - - 114 - E =
SV1600iS7-4 510 861 423 - - 114 -
SV1850iS7-4 690 1078 450 - - 200 -
SV2200iS7-4 690 1078 450 - - 200 -
SV2800iS7-4 77 1138 440 - - - 252
SV3150iS7-4 922 1302.5 |495 - - - 352
SV3750iS7-4 922 1302.5 |495 - - - 352

Note

«  The weight specified in the table indicates the total weight of the product without packaging,
which includes built-in parts, such as the EMC filter and DCR.

e 300-220 kW (400 V) products have built-in DCR only.

»  280-375 kW (400 V) products are provided without a built-in EMC filter and DCR.
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3.6 Frame Dimensions and Weight (UL Enclosed Type

12, IP54 Type)
Tnverter | | | |Weight[Kg] | Weight[Kg] Weight[Kg] | Weight[Kg]
Capaity W[mm] H[mm] D[mm] | w/built-in w/ built-in | w/ built-in | non-DCR

EMCand DCR | EMC ' DCR types

SV0008iS7-2/4 | 204 419 208 8.2 7.2 7.7 6.7
SV0015iS7-2/4 | 204 419 208 8.2 7.2 7.7 6.7
SV0022iS7-2/4 | 204 419 208 8.2 72 7.7 6.7
SV0037iS7-2/4 | 204 419 208 8.2 7.2 7.7 6.7
SV0055iS7-2/4 | 254 461 232 12.8 10.2 121 9.5
SV0075iS7-2/4 | 254 461 232 12.9 10.3 12.2 9.6
SV0110iS7-2/4 | 313 591 294 25.6 22.8 224 19.6
SV0150iS7-2/4 | 313 591 294 259 231 22.7 19.9
SV0185iS7-2 343 751 316 383 34.2 34.1 299
SV0220iS7-2 34 751 316 383 34.2 34.1 299
SV0185iS7-4 343 751 316 349 31 31 271
SV0220iS7-4 343 751 316 34.9 31 31 271
Note

«  The weight specified in the table indicates the total weight of the product without packaging,
which includes the built-in parts, such as the EMC filter and DCR.
«  Only0.75-22 kW products are available in IP 54 Type specifications.
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3.7 Installation Procedures for UL Enclosed Type12
and IP54 Type Products

371 Disassembling the Keypad Cover and Keypad

1 Loosen the screws that secure the keypad cover and remove the keypad cover.
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2 Depress the tab at the top of the keypad and gently lift the keypad from the inverter to
remove it. Be careful not to damage the keypad cable.
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Depress the tab on the keypad cable connector and disconnect the cable from the back of
the keypad.

372 Disassembling the IP54 Front Cover

1 Loosen the screws that secure the front cover to the chassis. There are 9-13 screws on the
cover depending on the model type.
44
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2 Remove the cover by lifting it upwards from the bottom.
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373 Mounting the Inverter

1 Remove the 4 rubber feet from the corners.
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2 Place the inverter on a flat wall or in a cabinet, and use 4 screws or bolts to securely fix the
inverter to the surface.

374 Connecting the Power Cables

Connect the power cables to the input (R, S, T) and output (U, V, W) terminals. Then, tighten the
terminal screws.

Refer to 4 Connecting the Cables on page 49 for detailed information.
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375 Reassembling the IP54 Front Cover and the Keypad

1 Place the front cover on the chassis and align the screw holes on each side.
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3 Connect the signal cable to the keypad, align the lower part of the keypad to the bottom of

the keypad receptacle, and then push the top part of the keypad into the chassis until the
keypad snaps into place.
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4 Connecting the Cables

Connect cables to the power and signal terminal blocks of the inverter.

@ Caution

ESD (Electrostatic discharge) from the human body may damage sensitive electronic components on
the PCB. Therefore, be extremely careful not to touch the PCB or the components on the PCB with
bare hands while you work on the I/O PCB.

To prevent damage to the PCB from ESD, touch a metal object with your hands to discharge any
electricity before working on the PCB, or wear an anti-static wrist strap and ground it on a metal
object.

sa|qe) ay3
Bupdauuo)

41 Removing the Front Cover for Cable Connection

A Danger

Wait at least 10 minutes before opening the covers and exposing the terminal connections. Before
working on the inverter, test the connections to ensure the DC voltage has been fully discharged.
Personal injury or death by electric shock may result if the DC voltage has not been discharged.

41.1 1P 21 Type Products

1 Depress the tab at the top of the keypad and gently lift the keypad from the inverter to
remove it. Be careful not to damage the keypad cable.
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2 Depress the tab on the keypad cable connector and disconnect the cable from the back of
the keypad.

3 Loosen the screw from the bottom part of the front cover, and then remove the front cover.

50
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41.2 IP 54 Type Products

1 Loosen the two screws securing the keypad cover, and then remove the keypad cover.

=

2 Depress the tab at the top of the keypad and gently lift the keypad from the inverter to
remove it. Be careful not to damage the keypad cable.
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3 Depress the tab on the keypad cable connector and disconnect the cable from the back of
the keypad.
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4 Remove the screws from each side of the front cover, and then remove the front cover.

413 90-375 kW, 400 V and 30-75 kW, 200 V Products

1 Loosen the two screws on the front cover.
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42 Activating and Deactivating the Built-in EMC
Filter

Some iS-7 inverter models have built-in EMC filters to reduce conductive and radiational noise
at the inverter input. Refer to 1.1.1 Identifying the Product on page 1 and check your inverter's
model type and specifications to see if it has a built-in EMC filter.

If your inverter has a built-in EMC filter, refer to the following instructions to activate or
deactivate it.

A Danger

Do not activate the EMC filter if the inverter uses a power source with an asymmetrical grounding
structure, for example a grounded delta connection. Personal injury or death by electric shock may
result if the power source is not grounded properly.

421 Upto 7.5 kW Inverters
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1  Locate the plastic knockout cap that covers the EMC filter switch (jumper SW1).

2 Remove the knockout cap and locate the jumper switch. The EMC filter will be deactivated
if the two jumper pins are not connected.
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3 Connect the two jumper pins using a short circuit connector to activate the EMC filter.

o

4 Toremove the short circuit connector and deactivate the EMC filter, pull the connector
while pressing the latch on the side of the connector. Use pliers or tweezers if you cannot
reach the latch with your fingers.

0 3%
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422 11-22 kW Inverters

1  Locate the EMC filter cable and the ground terminal at the bottom of the inverter.

sa|qe) 3y
Bunsauuo)

<EMC filter is turned OFF>

2 Remove the EMC filter cable from the insulated stud and connect it to the ground terminal
(metal) to activate the EMC filter.

<EMC filter is turned ON>

An EMC filter prevents electromagnetic interference by reducing radio emissions from the
inverter. Using an EMC filter is not always recommended, as it increases current leakage. If an
inverter uses a power source with an asymmetrical grounding connection, the EMC filter must

be turned off.

Before using the inverter, confirm the power supply’s grounding system. Disable the EMC filter
if the power source has an asymmetrical grounding connection.
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Asymmetrical Grounding Connection

RLD | Intermediate RLD)
One phase of grounding
adelta point on one
connection is s12) phase of a s(L2)
grounded delta
= TL3) connection T(L3)
RLY)
L ‘
A3-phase % RLD
T.he endofa 4 connection s
single phase is without } D ()
grounded ¢ N grounding TW3) ——
} DI (E)
Note

*  When the EMC Filter is deactivated, the Y-CAP is disconnected from Ground

56 stEL ECTRIC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Connecting the Cables
' -

43 Precautions for Wiring the Inverter

A\ Warning

« Do not connect power to the inverter until installation has been fully completed and the inverter
is ready to be operated. Doing so may result in electric shock.
«  Wiring and inspection of wiring must be performed by an authorized engineer.

@ Caution

« Install the inverter before connecting the cables.

e Ensure that no metal debris, such as wire clippings, remain inside the inverter. Metal debris in
the inverter can cause inverter failure.

e Power supply cables must be connected to the R, S, and T terminals. Connecting power cables
to other terminals will damage the inverter.

e Useinsulated ring lugs when connecting cables to R/S/T and U/V/W terminals.

e Theinverter's power terminal connections can cause harmonics that may interfere with other
communication devices located near the inverter. To reduce interference, the installation of
noise filters or line filters may be required.

- Toavoid circuit interruption or damaging connected equipment, do not install phase-advanced
condensers, surge protection, or electronic noise filters on the output side of the inverter.

- Toavoid circuit interruption or damaging connected equipment, do not install magnetic
contactors on the output side of the inverter.

. Make sure that the total cable length does not exceed 495 ft (150 m). For inverters <=3.7 kW
capacity, ensure that the total cable length does not exceed 165 ft (50 m). Long cable runs can
cause reduced motor torque in low frequency applications due to voltage drop. Long cable runs
also increase a circuit's susceptibility to stray capacitance and may trigger over-current
protection devices or result in the malfunction of equipment connected to the inverter.

«  Route the signal cables away from the power cables. Otherwise, signal errors may occur due to
electric interference.

-  Tighten terminal screws to their specified torques. Loose terminal block screws may allow the
cables to disconnect and cause a short circuit or inverter failure. Refer to 4.7 Specifications of the
Power Terminal Block and Exterior Fuse on page 6666 for torque specifications.

- Do not place heavy objects on top of electric cables. Heavy objects may damage the cable and
result in electric shock.

e Use cables with the largest cross-sectional area, appropriate for power terminal wiring, to
ensure that voltage drops do not exceed 2%.

e Use copper cables rated at 600 V, 75°C for power terminal wiring.

e Use copper cables rated at 300 V, 75C for control terminal wiring.

- Ifyou need to rewire the terminals due to wiring-related faults, ensure that the inverter keypad
display is turned off and the charge lamp under the terminal cover is off before working on
wiring connections. The inverter may hold a high-voltage electric charge long after the power
supply has been turned off.
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44 Ground Connection

I\ Warning

Install ground connections for the inverter and the motor by following the correct specifications to
ensure safe and accurate operation. Using the inverter and the motor without the specified
grounding connections may result in electric shock.

® Caution

» Do not use the ground terminal as the signal (control) ground.

» Do notshare the ground connection with other machines that consume a large amount of
power, such as a welding machine.

«  Connect the ground cable to the nearest earth contact and keep the cable length as short as
possible.

Because the inverter is a high-frequency switching device, leakage current may occur during
operation. To avoid the danger of electrocution due to current leakage, the inverter must be
properly grounded. Ground connection must be made to the specified ground terminal on the
inverter. Do not connect ground cables to chassis screws.

Note
e 200V products require Class 3 grounding. Resistance to ground must be < 100 Q.

» 400V products require Special Class 3 grounding. Resistance to ground must be < 10 Q.

The following table lists the minimum ground cable specifications that must be met to properly
ground the inverters.

Grounding wire size (mm?)

Inverter Capacity | 200Vcass | 400V class
0.75-3.7kW 4 25
5.5-7.5 kW 6 4
11-15 kW 16 10
18.5-22 KW 25 16
30-45 kW 25 16
55-75 kW 35 3
90-110 kW - 60
132-220 kW - 100
280-315 kW - 185
375 kW - 240
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45 Terminal Wiring Diagram

451 Up to 7.5 kW Inverters

Dynamic braking
resistor

To motor

452 11-22 kW Inverters
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R(L1) S(L2) T(L3) P+ B

453 30-75 kW Inverters

R(L1) S(L2) T(L3)

454 90-160 kW Inverters
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455 185-220 kW Inverters

P2(+) N()

456 280-375 kW Inverters

P1(+) P2 (+) N(-)

Note

« Inverters with a rated capacity of 11 kW or more are equipped with linearly arranged terminal
blocks.

»  0.75-22 kW inverters have built-in DC reactors. The installation of an external DC reactor is not
necessary for these inverters.
»  The inverter must be properly grounded using the ground terminal.

Note

If the forward command (Fx) is turned on, the motor should rotate counterclockwise when viewed
from the load side of the motor. If the motor rotates in the reverse direction, switch the cables at the
U and V terminals.

Remarque

Sila commande avant (Fx) est activée, le moteur doit tourner dans le sens anti-horaire si on le
regarde c6té charge du moteur. Si le moteur tourne dans le sens inverse, inverser les cables aux
bornes U et V.
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46 Connecting Cables to the Power Terminal Block

Q@ Caution

Power supply cables must be connected to the R, S, and T terminals. Connecting power cables to
other terminals will damage the inverter.

Note

The motor will rotate in the opposite direction if the U, V, and W terminals are connected in a wrong
phase order.

461 0.75-22 kW (200 V/400 V)
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Cable connection for utilizing the built-in dynamic braking unit

R(L1) | S(L2) | T(L3) | P() B N() U v w

DBR
Dynamic
Brake Resistor
N

Connect the cables from the dynamic braking unit to the P (+) and B terminals to utilize the
built-in dynamic braking unit.

3 Phase AC
Input

Terminal Symbol \ Terminal Name Description

R(L1), S(L2), T(L3) '?einpqci’xsr supply input AC input terminals

P(+) (+) DC voltage terminal (+) DC link voltage terminal
N () (-) DC voltage terminal (-) DC link voltage terminal.

Dynamic braking resistor

P(.B terminals

Dynamic braking resistor terminals

Output terminals to a 3-phase induction

U Vv,w Inverter output terminals
motor

LS -[:l ECTRIC 61
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Cable connection for utilizing the optional dynamic braking unit

Connect the cables from dynamic braking unit to P (+) and N (-) terminals to utilize the optional
dynamic braking unit. Do not connect cables to B terminal.

RULT) | S(L2) | TW3) | P+ B N(-) Y v w

3 Phase AC
Input

Terminal Symbol \ Terminal Name Description

R(L1),S(2),T(3) | /\CPowersupplyinput AC input terminals
terminals

P(+) (+) DC voltage terminal (+) DC link voltage terminal

N () (-) DC voltage terminal (-) DC link voltage terminal.

P(+),B Dyna.mlc braking resistor Dynamic braking resistor terminals
terminals

UV, W Inverter output terminals Output terminals to a 3-phase induction

motor

462 30-75 kW (200 V/400 V)

Connect the cables from the dynamic braking unit to the P (+) and B terminals to utilize the
built-in dynamic braking unit.

R(LT) | S(L2) | T(L3) | P1(+) P2 N(-) U ' w

3 Phase AC
Input

In 30-75 kW 200 V model types, the P1 and P2 terminals are connected with a jumper pin.
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Terminal Symbol \ Terminal Name Description

R(L1),S(2),T(3) | /\CPowersupplyinput AC input terminals
terminals

P1(+) (+) DC voltage terminal (+) DC link voltage terminal

Dynamic braking resistor

P2, N (- Dynamic braking resistor terminals
NG terminal / DC common* y 9

N () (-) DC voltage terminal (-) DC link voltage terminal

UV, W Inverter output terminals %;ttzl;t terminals to a 3-phase induction

*Contact LS ELECTRIC Customer Support before configuring the P2 (+) and N (-) terminals as the DC
common source. There are a few factors that require special attention for this application.

Note

External DC reactors cannot be used with 30-75 kW inverters. To use a DC reactor with these
inverters, purchase a 30-75 kW inverter that has a built-in DC reactor.
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@ Caution

e When a built-in DCR unit is present, the P1 (+) and P (-) terminals are connected to the reactor’s
input and output terminals respectively.

«  Ifyour product does not have a built-in DCR unit, the P2 (+) and N (-) terminals may be used as
the common DC source. Do not use the P1 (+) terminal as the common DC source, as this may
result in product damage.

*  Usethe P2 (+)and N (-) terminals to connect a dynamic braking resistor to the inverter. Do not
connect the dynamic braking unit to the P1 (+) terminal, as this may result in product damage.

«  Contact LS ELECTRIC Customer Support before configuring the N (-) terminal as the DC
common source. There are a few factors that require special attention for this application.

463 90-160 kW (400 V)

Connect the cables from the dynamic braking unit to the P2 (+) and N (-) terminals to utilize an
external dynamic braking unit.
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R(L1) | S(L) | T(3) | p2(+) N(-) U

\" w
G ons | o s
1

Terminal Symbol \ Terminal Name \ Description

R(L1), S(L2), T(L3) AC power supply input terminals | AC input terminals

N(-) (-) DC voltage terminal (-) DC link voltage terminal

P2 (+), N (-) Dynamic braking resistor terminal| Dynamic braking resistor terminal

U Vv,wW Inverter output terminals Qutpu‘t terminals to a 3-phase
induction motor

464 185-220 kW (400 V)

Connect the cables from the dynamic braking unit to the P2 (+) and N (-) terminals to utilize an
external dynamic braking unit.

R(LT) | S(L2) | T(L3) | P2(+) N(-) u v w

3 Phase AC
Input

Dynamic <
Brake Unit
Dynamic
Brake Resistor

Terminal Symbol \ Terminal Name \ Description

R(L1),S(L2), T(L3) AC power supply input terminals | AC input terminals

N (-) (-) DC voltage terminal (-) DC link voltage terminal

P2 (+), N (-) Dynamic braking resistor terminal| Dynamic braking resistor terminal

U Vv,w Inverter output terminals Qutqu terminals to a 3-phase
induction motor
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465 280-375 kW (200 V/400 V)

Connect the cables from the dynamic braking unit to the P2 (+) and N (-) terminals to utilize the
built-in dynamic braking unit.

R(LY) | S(L) | T(A3) | P1(+) | P2(+) N() U v w

3 Phase AC
Input

Terminal Symbol \ Terminal Name Description
" - 0O
R(L1),S(2),T(3) | /\CPowersupplyinput AC input terminals 23
terminals 03
P1(+) (+) DC voltage terminal (+) DC link voltage terminal % a
Dynamic brakingresistor ) . ) . a3
P2/N (-) terminal / DC common* Dynamic brakingresistor terminals
N(-) (-) DC voltage terminal (-) DC link voltage terminal
UV, W Inverter output terminals zl:)ttpc))l:t terminals to a 3-phase induction

*Contact LS ELECTRIC Customer Support before configuring the P2 (+) and N (-) terminals as the DC
common source. There are a few factors that require special attention for this application.

@ Caution

«  Apply rated torques to the terminal screws. Loose screws may cause the terminals to short
circuit and malfunction. Tightening the screws too much may damage the terminals and cause
them to short circuit and malfunction.

»  Only use copper wires with a 600V, 75 C rating for the power terminal wiring, and a 300 V,
75 T rating for the control terminal wiring.

»  Power supply wiring must be connected to the R, S, and T terminals. Connecting them to the U,
V, W terminals causes internal damage to the inverter. The motor should be connected to the U,
V, and W terminals. Arrangement of the phase sequence is not necessary.
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4.7 Specifications of the Power Terminal Block and
Exterior Fuse

. Cable? .
.. Terminal Screw torque” : Exterior fuse
Inverter capacity o< (Ko m? AWG or kemil
RST Current Voltage
0.75kW | M4 7.1-12 2.5 2.5 14 14 10A 500V
15kW |M4 7.1-12 2.5 2.5 14 14 15A 500V
22kW |M4 7.1-12 2.5 2.5 14 14 20A 500V
3.7kw |M4 7.1-12 4 4 12 12 32A 500V
55kw |M4 7.1-12 6 6 10 10 50A 500V
75kW |M4 7.1-12 10 10 8 8 63 A 500V
11 kw M6 30.6-38.2 16 16 6 6 80A 500V
J00v  |15KW  [M6 30.6-382 |25 25 4 4 100A  |500V
18.5 kW | M8 61.2-91.8 35 35 2 2 125A 500V
22 kW M8 61.2-91.8 50 50 1 1 160 A 500V
30kw |M8 61.2-91.8 70 70 1/0 1/0 200 A 500V
37 kW M8 61.2-91.8 95 95 2/0 2/0 250 A 500V
45 kw M8 61.2-91.8 95 95 2/0 2/0 350A 500V
55 kW M10 89.7 - 122.0 |120 120 3/0 3/0 400 A 500V
75kW  |M10 89.7 - 1220 |150 [150 |4/0  |4/0  |450A |500V
0.75-
1.5KW M4 7.1-12 25 25 14 14 10A 500V
22kwW  |M4 7.1-12 25 25 14 14 15A 500V
3.7kwW |M4 7.1-12 2.5 2.5 14 14 20A 500V
55kwW |[M4 7.1-12 4 2.5 12 14 32A 500V
75kwW |M4 7.1-12 4 4 12 12 35A 500V
11 kW M5 24.5-31.8 6 6 10 10 50A 500V
15 kw M5 24.5-31.8 10 10 8 8 63A 500V
18.5kW |M6 30.6-38.2 16 10 6 8 70A 500V
22 kW M6 30.6-38.2 25 16 4 6 100 A 500V
400V oW M8 612918 |25 |25 |4 4 125A  |500V
37 kW M8 61.2-91.8 25 35 4 2 125A 500V
45 kw M8 61.2-91.8 50 50 1 1 160 A 500V
55 kw M8 61.2-91.8 70 70 1/0 1/0 200 A 500V
75 kW M8 61.2-91.8 95 95 2/0 2/0 250 A 500V
90 kW M12 182.4-215.0 (100 100 4/0 4/0 350A 500V
T1I0kW [M12 182.4-215.0 (100 100 4/0 4/0 400 A 500V
132kW |M12 182.4-215.0 |[150 150 300 300 450 A 500V
160 kW |M12 182.4-215.0 |200 200 400 400 450 A 500V
185kW |[M12 182.4-215.0 |200 200 400 400 620 A 500V
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. Cable? .

RST RST |UVW Current Voltage
220kW |M12 182.4-215.0 |250 250 500 500 800 A 500V
280 kW |M12 182.4-215.0 |325 325 650 650 1000A |500V
315kW |M12 182.4-215.0 [2x200 |2x200 |2x400 |2x400 |1200A |500V
375kW |M12 182.4-215.0 |2x250 [2x250 |2x500 |2x500 |1400A |500V

1) Apply rated torques to the terminal screws. Loose screws may cause the terminals to short circuit
and malfunction.

2) Only use copper wires with a 600 V, 75C rating for the power terminal wiring.

471 Cable Length between the Inverter and the Motor

The maximum cable lengths of the inverter and the motor are listed in <Table 1) Maximum
cable length by inverter capacity>.
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Make sure that the total cable length does not exceed 495 ft (150 m). For inverters with a
capacity of less than 3.7 kW, ensure that the total cable length does not exceed 165 ft (50 m).
Long cable runs can cause reduced motor torque in low frequency applications due to voltage
drop. Long cable runs also increase a circuit's susceptibility to stray capacitance and may
trigger over-current protection devices, or result in the malfunction of equipment connected to
the inverter.

<Table 1) Maximum Cable Length by Inverter Capacity>

Inverter capacity Up to 3.7 kW ‘ 5.5 kW or more
Maximum cable length <164 ft (50 m) <492 ft (150 m)

The following table lists maximum carrier frequencies available for model types with a rated
capacity of 5.5 kW or more.

<Table 2) Maximum Carrier Frequency according to Cable Length>

Distance <165 ft (50 m) ‘ <330 ft (100 m) > 330 ft (100 m)
Allowed Carrier Frequency <15 kHz <5 kHz <2.5kHz

Depending on the system layout and operating conditions at the installation site, high peak
output voltage may result.
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a) If the output peak voltage is too high even when the motor cable length is shorter than the
maximum recommended cable length for the inverter capacity:

- use a motor with a high insulation rating.

- install an output circuit filter (micro surge filter).

- install a dv/dt filter, or a sine wave filter.

b) If the cable length is too long:
- use thicker cables to prevent voltage drop.
[Voltage Drop (V) = [V3 X cable resistance (mQ/m) X cable length (m) X current (A)] / 1000]
- do not use 3-core cables.
- use a lower carrier frequency.

472 Protective Measures for the Inverter and the Motor

The inverter output voltage pulse, regardless of the actual output frequency, is identical to the
DC link voltage pulse, which has a very short rising time. When the power is transmitted
through the output cables, the output peak voltage can rise up to twice the total DC link
voltage (2.8 times the main power voltage).

If a switching device (a magnetic contactor or relay) is connected to the output side of the
inverter, high-voltage surges may result whenever a switch is made, regardless of the length of
the motor cable.

Such high-voltage surges can damage the inverter's output components (such as the current
sensor), motor cables, and the motor itself. To protect the inverter and the motor from such
damage caused by a high-voltage surge, do not install switching devices in the output side of
the inverter. You can install an output reactor, dv/dt filter, or sine wave filter to protect the
inverter and motor from a surge voltage.

An output surge with a high switching frequency and fast rising time causes a motor shaft
current that runs through the motor bearing. It slowly corrodes the surface of the motor
bearing, eventually seizing up the motor.

To decrease the motor shaft current and protect the motor insulation, refer to <Table 1)
Maximum cable length by inverter capacity>. Install a dv/dt filter or sine wave filter if possible,
regardless of the length of the motor cable.
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® Caution

Only use Class H or RK5 UL listed input fuses and UL listed breakers. See the table above for the
voltage and current ratings for the fuses and breakers.

Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe H ou RK5 UL et des disjoncteurs
UL. Se reporter au tableau ci-dessus pour la tension et le courant nominal des fusibless et des
disjoncteurs.

48 Control Terminal Wiring for iS7 Inverters Rated
for Up To 22 kW

The iS7 inverter supports both PNP (Source) and NPN (Sink) modes for sequence inputs at the
terminal. Select an appropriate mode to suit your requirements using the PNP/NPN selection
switch above the control terminal block. Refer to the following information for detailed
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I/PTC set switch

Termination Resistor
setting switch
(Default: OFF)

Tbaell 221
o o

ol
[l

NPN/PNP
selection switch
(Default: NPN)
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481 NPN Mode (Sink)

Select NPN using the PNP/NPN selection switch. The factory default setting is NPN mode. CM

(24V GND) is the common ground terminal for all terminal inputs.

.
S

Internal source(24V)

BT
g

482 PNP Mode (Source)

Select PNP using the PNP/NPN selection switch. The factory default setting is NPN mode. CM
(24 V GND) is the common ground terminal for all terminal inputs, and 24 is the 24 V internal
source. If you are using an external 24 V source, select PNP (sink) mode and build a circuit that
connects the external source (-) and the CM terminal.

PNP NPN

Internal source(24V)

—O-Ot
24(24V)

St

I
P2(RX) !

< PNP mode (Source mode) - When using internal source >

PNP NPN

CM(24G)

Extemal source
(24v)

I 1) :@ @

< PNP mode (Source mo(liej -When using external source>

70

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Connecting the Cables
' -

483 0.75-22 kW (Basic I/0)

Wiring Examples

24V o

Relay2 Open o
collector  power a3

o]

(NomallyOpen) output  supply &

5
|A2|C2|NC| Q'I|EG|24|CM|P1|P2|P3|P4|5G|S+|S—|CM|
|A1 |C1|B1 |P5|P6|P7|P8|CM|VR+|VR-|V1| 1 |5G|A01|A02|

Q@

-0

Relay1 s
(NomallyOpen) 3
g

In case of analog  In case of analog
Digital contact point input voltage input with current input
(NPN/PNP, Sink/Source mode support) ~Potentiometer  (0-20mA)

ndinQ ywoz
NdinQ ywo;

(ov-10V)

=
52
g2
Default Functions Assigned for the Multi-Function Terminals % g
" a
P1 P2 P3 P4 P5 P6 P7 P8
FX RX BX RST Sp-L | Sp-M | Sp-H | JOG
Open 24V Sa
Relay2 collector  power -5
(NomallyOpen) output  supply &

- R
|A2|C2|NC| Q1|EG|24|CM|P1|P2|P3|P4|SG|S+|S—|CM|

|A'I|C1|B1 |P5|P6|P7|P8|CM|VR+|VR»|V1||1|5G|A01|A02|
® »e

Relay1 <L s 8%
(NomallyOpen) 3 33
S oo

g <<

Incase of analog  In case of < é’ {E:'

Digital contact point input voltage inputwith  analog

(NPN/PNP, Sink/Source mode support) ~ Potentiometer current input
(-10V-10V) (0-20mA)

Note
*  The TR (termination resistor) switch is used to terminate the RS485 network connection (120 Q).
Please turn on the TR switch of the last positioned Drive and turn off the TR switch of the remaining

drives.
. For analog voltage input, use a potentiometer rated at 0.5W, 1kOhm.

*  Referto 13 Table of Functions on page 385 for the multi-function terminal configurations.
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49 Control Terminal Wiring for iS7 Inverters Rated
for 30 kW or More

NPN/PNP selection switch
(Default: NPN)

setting switch
(Default: OFF)

30-375 kW (control terminal block)

Open 24V ?ﬁ
Relay2 collector  power &%
(NomaIIyOpen) output  supply T T T T v
& -~
|A2|C2|NC| Q1|EG|24|CM|P1|P2|P3|P4|CM| S+|S—|CM|
| Al | C1 | B1 | P5 | P6 | P7 | P8 | CM|VR+| VR-| V1 | I |CM |A01 |A02|
—— s t°
Relay1 (L (L l l S §§
oma en >>
(NomallyOpen) S
s g¢
Incaseofanalog Incaseofanalog € <TG
D|g|ta| contact point input voltage input with  current input s 55
(NPN/PNP, Sink/Source mode support) ~ Potentiometer (0-20mA)
(-10v-10V)
Open 24V ?ﬁ
Relay2 collector  power -5
(NomaIIyOpen) output supply (]

4
(w2 [ [nc] [@ a2 [m] 1 [ e e [os [an] s [ 5 [am]

|A1|C1|B‘I |P5|P6|P7|P8|CM|VR+|VR-|V1| I1|CM|AOI|A02|
—— ? e
Relay1 (L (L (L (L c §§
(NomallyOpen) o >>
5 28

In case of analog  In case of ?, -é' -é'

Digital contact point input voltage input with  analog s

: potentiometer current input
(NPN/PNP, Sink/Source mode support) CT0V-10V) 0-20mA)
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Note

*  The TR (termination resistor) switch is used to terminate the RS485 network connection (120 Q).
Please turn on the TR switch of the last positioned Drive and turn off the TR switch of the remaining
drives.

. Use a potentiometer rated for 0.5 W, 1 kQ.

If the analog voltage (V) or current (I) input is used to set the frequency reference, the analog
input is reflected when the input is actually received. For instance, the voltage input 0 V at V1
does not indicate that no input is received at V1, but it means that 0 V input is actually received
atVvi.

Note

When you use the analog voltage input, the bipolar input range (-10 - +10V), in comparison to the
unipolar input range (0-10V), allows for more accurate input control with smaller increments.

@ Caution

If the analog input is interrupted when setting a frequency reference using the analog voltage (V)
input and no voltage input is received at the terminal, an offset voltage may be applied to keep the
frequency reference at approximately 4-5 Hz.
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410 Terminal Inputs for Inverter Operation

Input Type \ Symbol | Name Description
Multi-function Configurable for multi-function input terminals.
. P1-P8 . Refer to 13 Table of Functions on page 399 for the
Terminal input1-8 ) - . A
inout multi-function terminal configurations.
— P Common terminal for terminal inputs (5G common
[ cM Common sequence L .
S terminal is used for analog frequency inputs only).
g Potentiometer Used to setup or modify a frequency reference via
2 VR(+) frequency reference | the analog voltage or current input.
~ | Analog (+) Maximum output is +12 V, 100 mA.
input Potentiometer Used to setup or modify a frequency reference via
VR(-) frequency reference |the analog voltage or current input.
) Maximum output is -12'V, 100 mA.

LSFI ECTRIC 73
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InputType  |Symbol |Name Description
Used to setup or modify a frequency reference via
. the analog voltage input terminal.
Volt t f }
Vi frz E:Jzilcnr:':fe?gnce Unipolar: 0-10 V
quency Bipolar: -10-10V
Input resistance 20 kQ
Used to setup or modify a frequency reference via
11 Current input for the current input terminals.
frequency reference |Input current: DC 0-20 mA
Input resistance 249 Q
Frequency settin Common terminal for analog voltage and current
5G q <y . 9 terminals (CM common terminal is used for
common terminal L
terminal inputs only).
Used to send inverter output information to
Multi-function external devices.
AO1 analog voltage Output voltage: 0-10 V
output terminal Maximum output voltage: 10V
Analog )
Maximum output current: 10 mA
output - - -
) ) Used to send inverter output information to
202 Mulltl—funct|ont external devices.
analog curretn Output current: 4-20 mA (0-20 mA)
output terminal )
Maximum output current: 20 mA
Multi-function
Q1 terminal (open DC 26V, below 100 mA
collector)
= G Common terminal | Common ground contact for an open collector
5, for open collector (with external power source).
) Ext 124V )
5 24 ermna power Maximum output current: 150 mA
a source
3 oM External 24V Common ground contact for the external 24 V
common power source.
Terminal Sends out alarm signals when the inverter's safety
output features are activated (below AC 250 V5 A,
P DC30V5A).
! Fault signal output | Fault condition: A1 and C1 contacts are connected
B1,C1 .
(B1 and C1 open connection)
Normal operation: B1 and C1 contacts are
connected (A1 and C1 open connection)
Multi-function Outputs the signal while running. User defined
A2,C2 |relay2 output A multi-function output terminal.
contact (<AC250V,5A/<DC30V,5A)
$+5-,CM | RS-485 signal line Used to s‘enc‘i or receiye RS-485 signals. Refer to 17
Communication Function on page 351.
74 LS .Fr ECTRIC
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411 Cable Specifications for Control Block Wiring

Cable size"
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Terminal Nam ification
e mm? ‘ AWG Specifications
P1-P8 | Multi-function input terminal -
inali
Common terrTuna nput Common earth for multi-function input
(@)Y (5G common is used for )
) terminal
analog frequency inputs only).
VRt Analog frequency setting (+) Output voltage: +12V
power 0.33- 16-22 Maximum output voltage: 100 mA
VR- Analog frequency setting (-) 1.25 Output voltage: -12V
power Maximum output voltage: 100 mA
V1 .l\/|u|t|-funct.|on analog voltage Input voltage: 0-10V or -10-10 V
input terminal
n Multi-function analog current 0-20 mA input
input terminal Internal resistance: 249 Q
AO1 Multi-function analog voltage Maximum output voltage: 10V
output terminal Maximum output current: 10 mA
AO2 Mult|-funct|9n analog current Maximum output current: 20 mA
output terminal
F i .
requency setting common Common terminal of analog frequency
terminal (CM common 0.33- ) .
5G s . 14-22 | setting signal and analog current and
terminal is used for terminal 2.0 X
. voltage terminals
inputs only).
Q1 Multi-function terminal DC 26V, below 100 mA
(open collector)
G Ground terminal for external Common terminal for an open collector
power external power source
24 External 24 V power supply 033 Maximum output current: 150 mA
M 24V common 1.5 16-22 | Common terminal for external 24 V power
source
Al Multi-function relay 1 output A Below AC 250 V/5 A, Below DC 30 V/5 A
B1 Multi-function relay 1 output B Below AC 250 V/5 A, Below DC30 V/5 A
1 |Multifunction relay 1 0.33- Below AC 250 V/5 A, Below DC 30 V/5 A
common terminal 5 14-22
A2 Multi-function relay 2 output A 0 Below AC 250 V/5 A, Below DC 30 V/5 A
cp  |Multifunction relay 2 Below AC 250 V/5 A, Below DC 30 V/5 A
common terminal
S+S- | RS485 signal input terminal RS485 signal line
7 1 i- i
M RS485 common terminal 0.75 8 For multi cgnnectlons, 35485 poyver
ground (shield) connection terminal

1) Use shielded, twisted-pair cables.
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412 Control Terminal Wiring
for iS7 Extension 1/0 (Optional)

T g T e——r

Extension I/0 (control terminal block)

In case of analog
voltage input with
potentiometer

Relay4,5,6 (0~10V) —
]

(Norma\ Open)
o oo e J ow v 1o J v o

Digital contact point inpu \f \? In case of analog
(NPN/PNP, Sink/Source made support) current input

ndino AOT~0
ndinp ywoz~
nding ywpz~0

r

()
()
()
=
()
=

=

r
A

| BE

(0~20mA)

N

o 1

N

In case of analog L SS9

voltage input with 2 ;3> %

potentiometer o 00

. c c c

Relay4,5,6 (0~10) C{w-|E £F

(Normal Open) /"*/;’ -+
i Rorlofod ]

K

In case of analog
current input
(0~20mA)

_ il
Digital contact point input } ﬁ)

(NPN/PNP, Sink/Source made support)
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413 Terminal Inputs for Inverter Operation
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Input Type \ Symbol Name Description
Multi-function Configurable for multi-function input terminals.
Terminal | P9-P11 iNoUt9-11 Refer to 13 Table of Functions on page 399 for the
input P multi-function terminal configurations.
CM Common sequence | Common terminal for terminal inputs
5 L:15ed toI setupI or modify a frequelncy reference via
=) . the analog voltage input terminal.
2 V2 Voltage input for Unipolar: 0-10V
5 frequency reference | _.
g Analo Bipolar:-10-10 V
- inout 9 Input resistance 20 kQ
P Used to setup or modify a frequency reference via
D Current input for the current input terminals.
frequency reference |Input current: DC 0-20 mA
Input resistance 249 Q
Used to send inverter output information to
Multi-function external devices.
AO3 analog voltage Output voltage: -10-10 V
output terminal Maximum output voltage: 10V
Analog .
Maximum output current: 10 mA
output - - -
Kifuncti Used to send inverter output information to
A4 Mu ;“' unctlont external devices.
_ analog currgn Output current: 4-20 mA (0-20 mA)
[} output terminal )
5, Maximum output current: 20 mA
bl Multi-function
5_ 3A,3C  |relay3 output A
a3 contact
Multi-function Outputs the signal while running. User defined
Terminal 4A,4C | relay4 output A multi-function output terminal.
contact (<AC250V,5A/<DC30V,5A)
output - -
Multi-function
5A,5C | relay5 output A
contact
oM External 24V Common ground contact for the external 24V
common power source.
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4.14 Cable Specifications for Control Block Wiring

Terminal Name

P9- ) A )

P11 Multi-function input terminal
Common terminal input

c™M (5G common is used for
analog frequency inputs only).

V2 Multi-function analog voltage
input terminal

D Multi-function analog current
input terminal

AO3 MuIt|—funct|qn analog voltage
output terminal

A04 Mult|—funct|gn analog current
output terminal

(@] 24V common

3A Multi-function relay 3 output A

3c Multi-function relay 3
common terminal

4A Multi-function relay 4 output A

ac Multi-function relay 4
common terminal

5A Multi-function relay 5 output A

5c Multi-function relay 5
common terminal

Cable size"

mm? |AWG
033-
105 1622

Specifications

Common earth for multi-function input
terminal

Input voltage: 0-10 V or-10-10 V

0-20 mA input
Internal resistance: 249 Q

Maximum output voltage: 10V
Maximum output current: 10 mA

Maximum output current: 20 mA

Common terminal for external 24 V power
source

Below AC 250 V/5 A, Below DC30 V/5 A

Below AC 250 V/5 A, Below DC30 V/5 A

Below AC 250 V/5 A, Below DC30 V/5 A

Below AC 250 V/5 A, Below DC 30 V/5 A

Below AC 250 V/5 A, Below DC30V/5 A

Below AC 250 V/5 A, Below DC 30 V/5 A

2) Use shielded, twisted-pair cables.
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4.15 Setting the Built-in Surge Filter

The iS7 series inverters have a built-in surge filter between the input phases and the ground
connection to absorb and mitigate surge current. This filter consists of a Y-CAP and multiple
varistors.

However, in a non-grounded power system where specific ground faults occur frequently,
adequate measures are required to avoid inverter damage.

Refer to the following table for details on how to prevent damage to specific power systems.

Power supply system and ground type \ Varistors and Y-CAP connection  Effect

R I
Directly grounded system 2-pin connector (on) nz?sl;ced voltage stress and
i Reduced risk of inverter
Non-grounded or impedance ’ .
2-pin connector (off) damage if ground fault
ground system occurs
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Note
Not EMC Filter built-in type 0.75-22 KW (200/400 V) products do not support this function.

® Caution

»  You can deactivate the built-in surge filter if there is no risk of surge voltage occurring in the
system.

» Inorderto prevent accidents, remove the jumper switch after the internal voltage of the
inverter is completely discharged.
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4.16 Activating or Deactivating the Surge Filter

4.16.1 iS7 30-75KW (400 V) Inverters

Contact LS ELECTRIC Customer Support and ask for assistance to deactivate the built-in surge
filter for the 30-75 KW (400 V) inverters.

4.16.2 iS7 90-375 kW (400V) Inverters
Remove the keypad and the screws from the front cover, and then remove the front cover.
® Caution

Be careful not to open the front cover with the keypad attached, as this can damage the keypad

cable.

Refer to the figure below and locate the SCR snubber board. On the circuit board, activate or
deactivate the surge filter by connecting the two jumper pins or breaking the connection
between the two pins using a jumper plug. The filter is turned on when the jumper plug is

installed, and it is turned off when the jumper plug is removed.

(B
SCR snubber board—— %
E R

Front cover (top) ——— =

Keypad 40%;

Front cover (bottom)—— ¢

Z =

I\ L'ﬁl—

2PIN Connector
(ON/OFF SW)

)

\\\\\\\\W\\:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ |
R

<Removing the front cover (Ex: 90-160 KW)>

80
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Refer to the following figures to locate the jumper switch on the SCR snubber board and install
or remove the jumper cap to activate or deactivate the built-in surge filter.

SV900-1600iS7 (400 V)
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417 Post-Installation Checklist

After completing the installation, check the items in the following table to make sure that the
inverter has been safely and correctly installed.

Items

Installation
Location/Power
/O Verification

( Check Point

Is the installation location appropriate?

( Result

Does the environment meet the inverter's operating conditions?

Does the power source match the inverter's rated input?

Is the inverter's rated output sufficient to supply the equipment?
(Certain circumstances will result in degraded performance.

Power Terminal
Wiring

Is a circuit breaker installed on the input side of the inverter?

Is the circuit breaker correctly rated?

Are the power source cables correctly connected to the R/S/T terminals
of the inverter?

(Caution: connecting the power source to the U/V/W terminals may
damage the inverter.)

Are the motor output cables connected in the correct phase rotation
(U/V/W)?

(Caution: motors will rotate in the reverse direction if three-phase cables
are not wired in the correct phase rotation.)

Are the cables used in the power terminal connections correctly rated?

Is the inverter grounded correctly?

Are the power terminal screws and the ground terminal screws
tightened to their specified torques?

Are the overload protection circuits installed correctly on the motors (if
multiple motors are run using one inverter)?

Is the inverter separated from the power source by a magnetic
contactor (if a braking resistor is in use)?

Are advanced-phase capacitors, surge protection, and electromagnetic
interference filters installed correctly?
(These devices MUST not be installed on the output side of the inverter.)

Control
Terminal Wiring

Are STP (shielded twisted pair) cables used for control terminal wiring?

Is the shielding of the STP wiring properly grounded?

If 3-wire operation is required, are the multi-function input terminals
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Items | Check Point | Result

defined prior to the installation of the control wiring connections?

Are the control cables properly wired?

Are the control terminal screws tightened to their specified torques?

Is the total cable length of all control wiring < 328 ft (100 m) for model
types rated at 3.7 kW and below, and 984 ft (300 m) for model types
rated at more than 3.7 kwW?

Is the total length of safety wiring < 100 ft (30 m)?

Are optional modules connected correctly?

Is there any debris left inside the inverter?

Are any cables contacting adjacent terminals, creating a potential short
circuit risk?

Are the control terminal connections separated from the power

Miscellaneous ) )
terminal connections?
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Have the capacitors been replaced if they have been in use for > 2
years?

Has a fuse been installed for the power source?

Are the connections to the motor separated from other connections?

Note

STP (Shielded Twisted Pair) cables have a highly conductive, shielded screen around twisted-pair
cables. STP cables protect conductors from electromagnetic interference.

418 Test Run

When you turn on the iS7 inverter for the first time, it starts in Easy Start mode to help you
configure the basic parameters required for inverter operation.

4181 Entering Easy Start Mode

The inverter starts in Easy Start mode when you turn on the inverter for the first time, or when
the inverter is turned on following a parameter initialization.
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Note

- Before setting the parameter values for a user application, initialize the parameter settings to
make sure that the default setting is applied to all parameters.

- Ifyouinitialized all parameters after an inverter trip occurred, the inverter starts in Easy Start
mode after it is reset, regardless of the pending trip condition.

e Easy Start mode is not available while the inverter is already running.

4182 Setting the Basic Parameters in Easy Start Mode

Refer to the following sequence table to understand the Easy Start sequence and configure the
basic parameters according to the instructions.

Sequence | Instruction

Start Easy Set

Select “Yes" to start the inverter in Easy Start mode (select “No” to start
the inverter in Monitor mode).

CNF-01 Language Sel

Select the keypad display language (only English is available at the
moment).

DRV-14 Motor Capacity

Set the motor capacity. (Ex: 0.75 kW, 1.5 kW)

BAS-11 Pole Number

Set the number of poles in the motor.

BAS-15 Rated Volt

Set the rated motor voltage. Set this value to “0 V" if the rated motor
voltage is identical to the input voltage.

BAS-10 60/50 Hz Sel

Set the rated motor frequency.

BAS19 AC Input Volt

Set the inverter input voltage.

DRV-06 Cmd Source

Set the source of the frequency reference. (Ex: KEYPAD, FX/RX-1, FX/RX-
2, etc.)

DRV-01 Cmd Frequency

Set the frequency reference. (Ex: 50 Hz, 60 Hz, etc.)

Note

While you are in Easy Start mode, you can press the [ESC] key on the keypad to cancel Easy Start
mode and enter Monitor mode.
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4183 Checking the Inverter Operation

@ Caution

Using an inverter, you can easily operate a motor at a high speed. Before operating a motor using
an inverter, ensure that the set speed is within the motor's rated speed.

Follow the instructions to ensure that the motor operates correctly according to the inverter
settings, and adjust the settings if required.

Set DRV-06 (CMD source) to “0 (KEYPAD).”
Set DRV-07 (Freq Ref Src) to “0 (Keypad-1).”

1

2

3 Set DRV-01 (CMD Frequency) to a temporary speed (Ex: 60 Hz).
4

Press the FWD key on the keypad, and ensure that the motor is rotating in the correct
direction. When the forward command (Fx) is on, the motor should rotate
counterclockwise when viewed from the load side of the motor. If the motor rotates in the
reverse direction, switch the cables at the U and V terminals.
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@ Caution

Ensure that the input power is within the inverter’s rated input voltage range during operation.
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5 Peripheral Devices

The reference diagram below shows a typical system configuration showing the inverter and
peripheral devices.

Prior to installing the inverter, ensure that the product is suitable for the application (power
rating, capacity, etc.). Also, ensure that all of the required peripherals and optional devices
(resistor brakes, contactors, noise filters, etc.) are available.

S

Power source Input side Output side
(7
0]
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) ‘
(Optional)
DC reactor
(Optional)
@ Caution

«  Figures in this manual are shown with covers or circuit breakers removed to show a more
detailed view of the installation arrangements. Install covers and circuit breakers before
operating the inverter. Operate the product according to the instructions in this manual.

«  Supply input power within the voltage range approved for the inverter's rating.

- Do not start or stop the inverter using a magnetic contactor installed in the input power supply.

« Iftheinverter is damaged and loses control, the machine may cause a dangerous situation.
Install an additional safety device, such as an emergency brake, to prevent these situations.

»  High levels of current draw during power-on can affect the system. Ensure that correctly rated
circuit breakers are installed to operate safely during power-on situations.

»  Reactors can be installed to improve the power factor. Note that reactors may be installed
within 32.8 ft (10 m) of the power source if the input power exceeds 1000 kVA.

e 400V class inverters require a motor with reinforced insulation. Micro surge voltages generated
at the motor terminals may deteriorate the motor insulation.
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5.1 Wiring Switch, Electronic Contactor, and Reactor
Specifications

5.1.1 Wiring Switch, Short Circuit Switch, and Electronic Contactor

‘:Arg:_:g;‘:_mm ‘ SUSOL Short Circuit Switch ‘ Electronic Contactor
Rated Rated Rated Rated
At current[A] Aot current[A] il current[A] et current[A]

0008iS7-2 |ABS33c |15 UTE100 |15 EBS33c 15 MC-9b 1

0015iS7-2 | ABS33c 15 UTE100 |15 EBS33c 15 MC-12b 13

0022iS7-2 |ABS33c |30 UTE100 |30 EBS33c 30 MC-18b 18

0037iS7-2 |ABS33c |30 UTE100 |30 EBS33c 30 MC-32a 32

0055iS7-2 |ABS53c |50 UTS150 |50 EBS53c 50 MC-40a 40

0075iS7-2 |ABS63c |60 UTS150 |60 EBS63c 60 MC-50a 55

0110iS7-2 |ABS103c | 100 UTS150 | 100 EBS103c 100 MC-65a 65

0150iS7-2 |ABS103c | 125 UTS150 | 125 EBS203c 125 MC-100a | 105 o It
0185iS7-2 |ABS203c | 150 UTS150 | 150 EBS203c 150 MC-130a |130 2%-
0220iS7-2 |ABS203c |175 UTS250 |175 EBS203c 175 MC-150a | 150 ﬁ'?{
0300iS7-2 |ABS203c | 225 UTS250 | 225 EBS203c | 225 MC-150a | 150 @ 5‘_:
0370iS7-2 | ABS403c |300 UTS400 | 300 EBS403c 300 MC225a |225

0450iS7-2 | ABS403c | 350 UTS400 | 350 EBS403c | 350 MC330a |330

0550iS7-2 | ABS603c | 500 UTS600 | 500 EBS603c 500 MC400a |400

0750iS7-2 | ABS603c | 630 UTS600 | 600 EBS603c 630 MC-630a |630

0008iS7-4 |ABS33c |15 UTE100 |15 EBS33c 15 MC9b 9

0015iS7-4 |ABS33c |15 UTE100 |15 EBS33c 15 MC-9b 9

0022iS7-4 | ABS33c 15 UTE100 |15 EBS33c 15 MC-12b 12

0037iS7-4 |ABS33c |15 UTE100 |15 EBS33c 15 MC-18b 18

0055iS74 |ABS33c |30 UTE100 |30 EBS33c 30 MC-22b 22

0075iS7-4 |ABS33c |30 UTE100 |30 EBS33c 30 MC32a 32

0110iS74 |ABS53c |50 UTS150 |50 EBS53c 50 MC-40a 40

0150iS7-4 |ABS63c |60 UTS150 |60 EBS63c 60 MC-50a 50

0185iS7-4 | ABS103c |80 UTS150 |80 EBS103c |75 MC-65a 65

0220iS7-4 |ABS103c | 100 UTS150 | 100 EBS103c 100 MC-65a 65

0300iS7-4 |ABS103c | 125 UTS150 | 125 EBS203c 125 MC-100a | 105

0370iS7-4 |ABS203c | 150 UTS150 | 150 EBS203c 150 MC-130a |130

0450iS7-4 |ABS203c |175 UTS250 |175 EBS203c 175 MC-150a | 150

0550iS7-4 |ABS203c | 225 UTS250 | 225 EBS203c | 225 MC-185a | 185

0750iS7-4 | ABS403c |300 UTS400 | 300 EBS403c  |300 MC225a |225
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n’;;g;‘:_m‘:h ‘ SUSOL Short Circuit Switch ‘ Electronic Contactor
Rated Rated Rated ‘M del Rated
current[A] current[A] current[A] _current[A] |
0900iS7-4 | ABS403c |400 UTS400 |400 EBS403c | 400 MC330a |330
1100iS7-4 | ABS603c | 500 UTS600 | 500 EBS603c 500 MC400a |400
1320iS7-4 | ABS603c | 630 UTS600 | 600 EBS603c 630 MC-400a |400
1600iS7-4 | ABS603c | 630 UTS600 | 600 EBS603c 630 MC630a |630
1850iS7-4 | ABS803c | 800 UTS800 | 800 EBS803c  |800 MC-630a |630
2200iS7-4 | ABS803c |800 UTS800 | 800 EBS803c  |800 MC-800a |800
2800iS7-4 | ABS1003b | 1000 UTS1200 | 1000 EBS1003c | 1000 1000A 1000
3150iS7-4 | ABS1203b | 1200 UTS1200 | 1200 EBS1203c | 1200 1200A 1200
3750iS7-4 | 1400A 1400 1400A | 1400 1400A 1400 1400A 1400

® Caution

Only use Class H or RK5 UL listed input fuses and UL listed breakers. See the table above for the
voltage and current ratings for the fuses and breakers.

Utiliser UNIQUEMENT des fusibles d’entrée homologués de Classe H ou RK5 UL et des disjoncteurs
UL. Se reporter au tableau ci-dessus pour la tension et le courant nominal des fusibless et des
disjoncteurs.

Note

» Ifyouinstall the recommended reactors, you can maintain the power factor above 85%, and
keep the THD below 40% for operations at the rated load. Improvements are reduced at lighter
loads.

»  Cable impedance affects the input power factor and occurrence of harmonic waves. The input
power factor and THD improvement of the reactors may be lower depending on the
transformer capacity, the transformer impedance, and the cable length.

«  Refer to the specifications table and install recommended reactors. Although a higher
inductance value (L) of the reactor results in an improvement in the power factor and better
suppression of harmonic effects, power loss increases at the same time due to voltage drop.

«  The capacity of built-in DC reactors in some iS7 inverter models is based on the normal duty
load factor. Therefore, improvements may be reduced during a heavy duty operation.
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5.1.2 Reactors

DC Reactor Specifications

The iS7 200 V/ 400 V 30-75 kW, 400 V/280-375 kW models are not supplied with a built-in DC
reactor. Refer to the following specifications tables for different models to choose an
appropriate DC reactor for your application.

<200V/30-75kW>

. DC reactor specifications
Inverter capacity mH A
0300iS7-2 0.24 200
0370iS7-2 0.2 240
0450i57-2 0.17 280
0550iS7-2 0.12 360
0750iS7-2 0.1 500
<400V/30-75kW> oo
(For Non-DCR products, remove the P1 and P2 shorting pins to install the DC reactor.) gé_
oo
T G DC reactor specifications a 5‘_’
mH A
0300iS7-4 0.98 75
0370iS7-4 0.87 90
0450iS7-4 0.55 110
0550iS7-4 047 150
0750iS7-4 0.48 180
<400V/280-375 kW>
T DC reactor specifications
mH |A
2800iS7-4 0.09 836
3150iS7-4 0.076 996
3750iS7-4 0.064 1195
Note

All'iS7 models, other than the 200 V/30-75 kW and 400 V/280-375 kW models, may be provided with
an optional built-in DC reactor.
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AC Reactor Specifications

You can install an AC reactor to prevent the capacitors and generators from overheating or
being damaged when the power source voltage is unbalanced.

When you install an AC reactor, connect the AC reactor cables to the R, S, and T terminals on
the inverter. Installation of an AC reactor is not necessary if a DC reactor is already installed in
the inverter.

To avoid power loss resulting from the incorrect installation of an AC reactor, contact LS
ELECTRIC Customer Support to ensure that your model type and application requires the
installation of an AC reactor.

Refer to the following specifications tables to choose an appropriate AC reactor for your

www.kalasanatisafaei.com

application.
AC reactor specifications
Inverter capacity \ Heavy duty \ Normal duty
‘mH | | mH | A
0008iS7-2 213 5.7 1.20 10
0015iS7-2 1.20 10 0.88 14
0022iS7-2 0.88 14 0.56 20
0037iS7-2 0.56 20 0.39 30
0055iS7-2 0.39 30 0.28 40
0075iS7-2 0.28 40 0.20 59
0110iS7-2 0.20 59 0.15 75
0150iS7-2 0.15 75 0.12 96
0185iS7-2 0.12 96 0.10 112
0220iS7-2 0.10 112 0.07 160
0300iS7-2 0.07 160 0.05 200
0370iS7-2 0.05 200 0.044 240
0450iS7-2 0.044 240 0.038 280
0550iS7-2 0.038 280 0.026 360
0750iS7-2 0.026 360 0.02 500
0008iS7-4 8.63 2.8 4.31 4.8
0 | LSELecTrRIC
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AC reactor specifications
Inverter capacity { Heavy duty } Normal duty
'mH = g
0015iS7-4 4.81 4.8 3.23 75
0022iS7-4 3.23 75 234 10
0037iS7-4 234 10 1.22 15
0055iS7-4 1.22 15 1.14 20
0075iS7-4 1.14 20 0.81 30
0110iS7-4 0.81 30 0.61 38
0150iS7-4 0.61 38 0.45 50
0185iS7-4 0.45 50 0.39 58
0220iS7-4 0.39 58 0.287 80
0300iS7-4 0.287 80 0.232 98
0370iS7-4 0.232 98 0.195 118
0450iS7-4 0.195 118 0.157 142 g ‘-E
0550iS7-4 0.157 142 0.122 196 5'%
0750iS7-4 0.122 196 0.096 237 B
0900iS7-4 0.096 237 0.081 289
1100iS7-4 0.081 289 0.069 341
1320iS7-4 0.069 341 0.057 420
1600iS7-4 0.057 420 0.042 558
1850iS7-4 0.042 558 0.042 558
2200iS7-4 0.042 558 0.029 799
2800iS7-4 0.029 799 0.029 799
3150iS7-4 0.029 799 0.024 952
3750iS7-4 0.024 952 0.024 952
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5.1.3 Dynamic Braking Unit (DBU) and Resistor

Dynamic Braking Unit Specifications

Reference-Terminal
Braking unit arrangement &
dimensions

Capacity of
applied motor

UL form Voltage

30-37 kW SV370DBU-2U
200V | 45-55 kW SV550DBU-2U
75 KW SV370DBU-2U, 2Set
30-37 kW SV370DBU-4U
UL type 45-55 kW SV550DBU-4U Group 1
75 kKW SV750DBU-4U
400V
90 kW SV550DBU-4U, 2Set
110-132kW | SV750DBU-4U, 2Set
160 kW SV750DBU-4U, 3Set
45-55 kW,
75 KW SV075DB-4 Group 3
400V 185 220kW | SV2200DB4 Note 1)
Group 4
280-375Kw | SV2200DB-4, 2Set
LSLV0370DBU-2LN | Group 5
30-37 kW
00V LSLV0370DBU-2HN | Group 6
4555 KW, LSLV0750DBU-2LN | Group 5
75 kW LSLV0750DBU-2HN | Group 6
LSLV0370DBU-4LN | Group 5
Non UL type 30-37 kW
LSLV0370DBU-4HN | Group 6
45-55 KW, LSLVO750DBU-4LN | Group 5
7S kW LSLVO750DBU-4HN | Group 6
a0y | 20KW LSLV0900DBU-4HN
110-132kW | LSLV1320DBU-4HN
160 kW LSLV1600DBU-4HN
Group 6
185-220kW | LSLV2200DBU-4HN
280375k | LSLV2200DBU-4HN,
2Set

Note 1) For model types with a rated capacity of 180 kW and above, contact LS ELECTRIC Customer
Support for detailed information.
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Note

«  The 0.75-22kW (200 V/400 V) models are provided with a built-in dynamic braking unit. Installation
of additional dynamic braking units is not necessary for these models.

«  Refer to the instruction manual provided by the manufacturer before installing a dynamic braking unit.
There may be specification changes that are not reflected in the table provided with this manual.

«  For detailed specifications of UL type DB units, such as resistance/wattage/braking torque/%ED,
refer to the table in 5.1.6 DB Resistors on page 102. For non UL type DB units, refer to the instruction
manual provided by the manufacturer.

DBU Terminal Arrangement

| Group 2
|P|N|G|B1|Bz| |G|N|82|P/B1|

Terminal Description

G Ground Terminal

B2 Connect to the B2 terminal of a braking resistor. o It
B1 Connect to the B1 terminal of a braking resistor. 2 %
N Connect to the N terminal of an inverter. S r:n-
P Connect to the P1 terminal of an inverter. B,
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Group 3 (75 kW DB unit)

| Group 4 (220 kW DB unit)

®

I

@] |

B1 N

B2 G

@

| Q] |®]|&F

G

®
d |® [®] ®
P| |B1| | N| [B2
d] ®] [®] |®

Terminal

\ Description

Ground Terminal

Connect to the B2 terminal of a braking resistor.

Connect to the B1 terminal of a braking resistor.

Connect to the N terminal of an inverter.

Connect to the P terminal of an inverter.

P(+)

N()

B1

B2

81

@@@@

O

Terminal

\ Description

P (+)

Connect to the P terminal of an inverter.

N(-)

Connect to the N terminal of an inverter.

B1

Connect to the B1 terminal of a braking resistor.

B2

Connect to the B2 terminal of a braking resistor.

N.C

Not used

E

Ground terminal

94
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Aframe (37 kW, 75 kKW-4) B/C frame (75 kW-2, 90-220 kW)
P(+ N(- B1 B2
NG alla @
= = S| ()| | )] [ R | |

N.C
SeElEEEla T
clelelele
= = = = NN NGNS

Terminal | Description

P(+) Connect to the P terminal of an inverter (DC bus).

N(-) Connect to the N terminal of an inverter (DC bus).

B1 Connect to the B1 terminal of an external braking resistor.
B2 Connect to the B2 terminal of an external braking resistor.
N.C Not used

E Ground terminal

Note

Refer to the instruction manual that is supplied with the DB unit to choose appropriate DB resistors
for installation.

o
I
=,
(o]
®
w

|esaydiiagd

Basic Wiring Connection for the DB Unit and DB Resistor

DB Unit
PlN 6152]

T—— B2 DB
B1 Resistor

PIH) P2#)  N()

3-phase—(§-b—0 R(L1) U ¢
Powerlnput—(f-b—ﬂ S(L2) V' l
(50-60 H) — O—@ T(L3) W ¢

96D
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DB Unit Terminal \ Description

B1 Connect to the B1 terminal of a DB resistor.

B2 Connect to the B2 terminal of a DB resistor.

514 DB Unit Dimensions

Group 1

M4-M5 Mounting

= -+ e
¥ +
— —
Dynamic Braking Unit — —
— —
— —
= =
— —
— —
— —
— —
— —
— =—
—
—
—
=
=
—] —1
| wn
~| o ——1 )
N~ — —
— —
= =
= ==
— ——
I—3 —
= ——1
— ——1]
= —
— —
— —
= =
= —
— —
= =
o
166.2
|
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2-@55

[ & 5 B _

Dynamic Braking Unit

0000®

8§ 5 g 5 E
245
258
2315

. =
| ﬂ|3( 55 f[ﬁ o i py
e 80 LE' g3
123 27 =
130 3 5
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Group 3

120

© POWER al R a
© RUN ™m| ™ ™
© oHT
© oct
oo
e
A BEET
A\ Wi
Wl mRemm
o, ST
8 Inistiect 8
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120
219
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B
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B
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Group 4

120

wn o o
- J§§ g
S
o
o
o
A pEmm
==
WA PRI R
8 4, Eimm 8
L= P
Y ©n l.rfL g =.
@ 23
120 =
219 a o
223 =

239.5

148.5
215.7
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Group 5

&

Motor

capacity Dimensions (mm) Hole position

w H D Wi HI

220

140 2274 192 76.4 125 2154

Weight

[kal
1.50

Hole size

)

1.55

1.57

1.84

M4

1.53

1.55

1.56

1.85
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Group 6

A
Y4
o i o) ° °
I
W1 D

o
w oo
o =
<T
r_x'g'
= 23

IR

Motor

Voltage eapadityl RED Dimensions (mm) Hole position ~ Weight
™M | pew] w H |H2 D w1 H1 [ka]
220 37 50 3.77
A 440 37 50 200 (219 [190 160 2085 |3.84
75 50 3.98
75 50 8.26
220
90 50 165.2 8.48 M6
B 215 340 311 175 329.5
90 50 8.30
440
132 50 8.40
160 50 9.40
C 440 240 380 351 200 369.5
220 50 9.70
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5.1.5 Indicators on the DB unit

On a DB unit, there are three LED indicators (one red and two green indicators) that indicate
the operating condition of the DB unit.

Indicator | | q | N
Color Location  Description
name

Power Turns on when the main power is supplied to the unit (if a DB

indicator Red Middle unit is connected to an inverter, the power indicator is turned
on when the main power is supplied to the inverter).

RUN . o )

- Green Right Turns on when the DB unit is regenerating.

indicator
Turns on when the overheating protection function is
enabled.

OHT Green Left If the DB unit temperature exceeds the maximum allowed

indicator operating temperature, the overheating protection function
is activated to cut off the input to the DB unit (the power
indicator on the DB unit is turned off).

5.1.6 DB Resistors

The following table lists type A DB unit specifications for your reference. For type B and type C
DB unit specifications, refer to the instruction manuals that are supplied with the DB units.

Before installing a DB resistor, refer to the instruction manuals provided by the manufacturer
to choose an appropriate type of DB resistor.

Note

When you double the duty cycle (%ED) of a DB unit, the wattage ratings of the optional DB resistor
must be doubled accordingly.

102 LS-ELECTPIC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Peripheral Devices

Z:;::i:; (kW) ;e::rs‘;ance mttage Reference Model Type
0.75 150 150 |- 125 |-
15 60 30 |- 125 |-
22 50 400 |TYPET 25 MCRF400W50
,[37 33 600 |TYPE2 |;500, 25 MCRF600W33
ol5s 20 800  |TYPE3 |braking |25 MCRF800W20
0[75 15 1200 |TYPES |torque, |4 MCRF1200W15
V{11 10 2400 |TYPEe6 |PMED g MCRF-ST2400W10
fiE 8 2400 |TYPE6 10 MCRF-ST2400W8
[ [185 5 3600 |TYPE7 20 MCRF-ST3600W5
al22 5 3600 |TYPE7 20 MCRF-ST3600W5
S130 5 5000 - - -
37 45 7000 |- 100% [ .
45 35 10000 |- :’;f;‘;’;g - -
55 3.0 15000 - 10%ED - -
75 25 20000 |- - - o3
0.75 600 150 |- 125 |- g3
15 300 30 |- 2 - 8z
22 200 400 |TYPET 25 MCRF400W200 “3
37 130 600 |TYPE2 1500, 25 MCRF600W130
55 85 1000 |TYPE4 |praking |25 MCRF1000W85
4[75 60 1200 |TYPES |torque, |25 MCRF1200W60
09 40 2000 |TYPE6 |°®ED o5 MCRF-ST2000W40
3 15 30 2400 |TYPE6 4 MCRF-ST2400W30
185 20 3600 |TYPE7 6 MCRF-ST3600W20
cl22 20 3600 |TYPE7 6 MCRF-ST3600W20
30 16.9 6400 |- - -
2 37 169 6400 |- - -
s[45 1.4 9,600 |- 100% - -
55 1.4 9,600 |- braking |- -
75 84 12,800 |- torque, |- -
9 45 15,000 |- 10%ED - -
110 35 17,000 |- - -
132 30 20,000 |- - -
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Inverter Resistance Wattage

Wiring

capacity (kW) [ohm] w] Type Reference Model Type
160 25 25,000 |- - -
185 2 30,000 |- - R
220 2 30,000 |- - R
280 15 40,000 |- } :
315 1 60,000 |- ) :
375 1 60,000 |- ) 3
© Caution

» Ifyouinstall multiple DB units in parallel, the combined resistance value must match the
resistance value in the table above.

« Ifan appropriate braking resistor type is not listed in the table, find a braking resistor with
equivalent resistance and wattage values that are suggested in the table above.
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5.1.7 DB Resistor Dimensions

TYPE 1,2,3,4,5 (Maximum 1200 Watts)

Lz

_L =T

7 e
*L o ol ey,

W

H

el

¥

Size [mm]
FE w |H |D |A B C
1 220 175 152 70 39 45 o
2 260 245 222 70 39 45 Sz
3 300 285 262 70 39 45 2 2
4 340 325 302 70 39 45 =
5 400 385 362 70 39 45

LSE.ecrric l 105

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Peripheral Devices
] '

TYPE 7 (Maximum 3600 Watts)

SE5-NAYST
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5.1.8 Keypad Extension Cable for Remote Control (Optional)

Included items

O

Keypad bracket Remote cable (2 m/3 m)
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Keypad Bracket Dimensions

134

237

Remote Cable Specifications

o®
Model type Part name o %
64110009 INV, iS7 REMOTE CABLE (2 M) S. r_‘=nr
64110010 INV, iS7 REMOTE CABLE (3 M) =
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Installing the Remote Cable

Refer to the following figure to install the remote cable to extend the keypad cable length.

—L

If a “Line Check” message is displayed on the keypad display and the keypad is not operating
correctly after installing the remote cable, check the cable connection on both sides.

® Caution

Do not extend the keypad cable using a third-party extension cable. The keypad may not operate
correctly due to voltage drop and electromagnetic interference.

Note

«  Ensure that the cable length between the keypad and the inverter does not exceed 10 ft
(3.04 m). Cable connections longer than 10 ft (3.04 m) may cause signal errors.

» Install a ferrite clamp to protect signal cables from electromagnetic interference (Ex. Wurth
Electronics ferrite clamp PN742732).

108
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6 Using the Keypad

6.1 About the Keypad

A keypad is used to set inverter parameters, monitor the inverter’s status, and operate the
inverter.

6.1.1 Dimensions

| ]

<10.3 5.3

1216

ped£ay

c
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=
(]
(=i
>
o

<114.7)
—
[415)
g -
107.7

¢53)
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&‘ 20
328 302
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6.1.2 Key Functions

The following table lists the names and functions of the keypad's operation keys.

— [Up] key
/\/\/_
[ESC] key == e-—— [PROG/ENT] key

[Left] key: ——e o—————|[Right] key
[MODE] key—Le 2 T [MULTI key
Reverse operation LED——T:\ 2 ﬁo)—‘— Forward operation LED

[REV] Key — [FWD] key

[Down] key

Stop indication LED [STOP/RESET] key

Section Buttons  Key Name Function Description

@ [MODE] key Used to switch between modes.

If this button is pressed once, the parameter can be

edited at the status of the editable parameter code. If
@ [PROG/ENT] key this button is pressed after modification, it will save the
modified data.

[Up] key Switch between codes, or increase or decrease
[Down] key parameter values.

[Left] key Switch between groups or move the cursor during
[Right] key parameter setup or modification.

[MULTI] key Used to register jog or user codes.

KEY If you press this key before pressing the [PROG / ENT]
key, it will revert the parameter value to the previous
value.

(ESC] key If you press this key while editing the codes in any
~/ function group, the keypad will display the first code of
the function group.

If you press this key while moving through the modes,
the keypad will display Monitor mode.

@ [FWD] key Used to operate the motor in the forward direction.
[REV] key Used to operate the motor in the reverse direction.
,:TE:P [STOP/RESET] key | Used to stop the operation and release a fault.

110 LSELECTPIC
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6.1.3 Display Items

Monitor Mode

Command source Multi-function key settings
/frequency reference \ / Inverter operating status

Operation mode —. MON T/ K @ STH P 770 .00 H; @&—— Status display item

mod':‘s:::g: _/.‘ . - - Hz @ —— Monitor mode display item 1
8.8 A -
auye

(s |

8]

Monitor mode display item 2

Monitor mode display item 3

'y |

Parameter Mode

Multi-function key settings

Parameter group
Inverter operating status c
A0
¢ 23
Operation mode ———@ PARMDRV [N/ STP 0.00Hz @—— Status display item s
o>
| ¢01Cmd Frequency o

Code no.and name ———— 0.00 Hz &—— Parameter value
0.50 ~ 60.00H, @——————— Setting range
Default ——————@ :0.00 €:10.00
[

Set value

6.14 Display Item List

The following table lists the items in the display.

Description

Displays the current mode's display items. For more details, refer

Mode display items
S| to 6.3 Navigating Modes on page 117.
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Item

Parameter group items

Description
Displays the current parameter group’s items. For more details,
refer to 6.4 Navigating Modes and Parameters on page 120.

Command source /
frequency reference items

Displays the types of sequences and the number of steps during an
auto sequence operation.

Status display items

Displays the output frequency, output voltage, and current. For
more details, refer to 6.1.3 Display Items on pages 111.

Monitor mode display items

Displays the current operation status. For more details, refer to 6.1.3
Display Items on pages 111.

Monitor display items

The following table lists display icons and their names and functions.

No Function \ Display Description
MON Monitor mode
] PAR Parameter mode
1 Operation ua&m User-defined and Macro mode
mode
TRP Trip mode
CNF Configuration mode
K Keypad operation command
o FieldBus communication option operation command
Command — - -
2 A Application option operation command
source
R Built-in 485 operation command
T Terminal block operation command
K Keypad frequency command
\Y V1 input frequency command
I I1 input frequency command
P Pulse input frequency command
U Frequency command during UP operation
3 Frequency (Up-Down operation)
reference b Frequency command during DOWN operation
(Up-Down operation)
S Frequency command during STOP operation
(Up-Down operation)
o FBus Option frequency command
X V2 and 12 frequency commands for sub-terminal block
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No Function | Display Description
J Jog frequency command
R Internal 485 frequency command
19A-F Multi-step frequency command
JOG key Used to switch to Keypad JOG mode
. . Local/Remote |Used to select local or remote operation
Multi-function
4 key settings User Group Used to register parameters as a user group in
Parameter mode or delete parameters in the user
Select key
group.

STP Motor stopped
FWD Operating in the forward direction
REV Operating in the reverse direction
DC DC output

Invertgr WAN Warning

5 operating -

status STL Stalling
SPS Speed Search
0SS Software over current controlled
OSH Hardware over current controlled
TUN Auto tuning

*0OSS / OSH may cause overcurrent when the load is too large or when the
acceleration/deceleration time is short. The inverter monitors the output current so that an
overcurrent trip does not occur and also performs overcurrent suppression.

At this time, the output frequency is automatically changed to reduce the output current or
the inverter output is temporarily cut off to prevent overcurrent.
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6.2 Menu Items

The SV-iS7 series inverter uses 5 modes to monitor or configure different functions. Each mode
has its own function items suitable for the desired properties. The parameters in Parameter
mode and User & Macro mode are divided into smaller groups of relevant functions.

Press the [MODE] key to navigate between groups.

= Config
Trip
User &Macro

D Y

Parameter

S,

Monitor

Drive User
Basi
asic Macro 1
Advanced
Macro 2
Control
Input Terminal In the Parameter group,
press the [LEFT] or [RIGHT]
Output Terminal key to navigate between groups.

Communication

Application N\
AUT @@ L
Application Option Card

MODE] key

Protection
M2

Cursor keys

051-36512626
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Mode

Monitor mode

Display

MON

\ Description

Displays the inverter's operation status information. You can
monitor the frequency setting, operating frequency display,
output current, voltage, etc.

Parameter mode

PAR

Used to configure the functions required to operate the inverter.
These functions are divided into 12 groups based on purpose and
complexity.

User & Macro
mode

U&M

Used to define User and Macro groups. These user-definable
groups allow specific functions of the inverter to be grouped and
managed in separate groups.

This mode will not be displayed when navigating through modes if
no User groups or Macro groups have been defined.

Trip mode

TRP

Used to monitor the inverter’s fault trip information, including the
previous fault trip history.

When a fault trip occurs during inverter operation, the operation
frequency, output current, and output voltage of the inverter at
the time of the fault can be monitored.

This mode will not be displayed if the inverter is not at fault and a
fault trip history does not exist.

Configuration
mode

CNF

Used to configure the inverter features that are not directly
related to the operation of the inverter. The settings you can
configure in Configuration mode include keypad display language
options, monitor mode environment settings, communication
module display settings, and parameter duplication and
initialization.

621 Parameter Mode
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Mode Display \ Description
. Includes frequency/acceleration/deceleration time setting,
Drive group DRV . quency . 9
operation command selection, etc.
) Configures basic operation parameters. These parameters include
Basic group BAS 9 P p P
motor parameters and multi-step frequency parameters.
Advanced function ADV Configures acceleration or deceleration, patterns, and frequency
group limits.
Control function .
group CON Configures functions related to sensorless and vector control.
Input terminal N Configures input terminal-related features, including digital multi-
function group functional inputs and analog inputs.
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Mode Display | Description
Output terminal ouT Configures the inverter output terminal block-related features,
function group including the relay and analog outputs.
Communication oM Configures the communication features for the RS-485, if one is
function group installed.
Application APP Configures the features related to PID control and auto sequence
function group operation.
Configures the necessary features for auto sequence operation.

Auto Sequence run . . . . L

rou AUT This group will be displayed if the auto sequence operation in the
group APP group is selected.
Application option APO Configures the encoder and PLC option module-related features if
group they are installed.
Protection group | PRT Configures motor and inverter protection features.
Motor 2 function Configures the secondary motor-related features. This group will
group M2 be displayed when Motor #2 is selected from the multi-function
(Motor 2) input terminal functions.

6.22 User & Macro Mode

Group

User group

Display

USR

\ Description

Used to group frequently accessed function parameters. User
parameter groups can be configured using the multi-function key
on the keypad.

Macro group

MCx

This provides different factory preset groups of functions based on
the type of load. Group MC1, MC2, or MC3 will be displayed when
the user selects the desired load type. Macro groups can be
selected in CNF mode. For more details, refer to 11.12 Parameter
Group for Transmission of Macro Group and User Group at U&M
Mode on page 361.
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6.3 Navigating Modes
“Monitor |

o =
Config ||
@ [MODE] key |

“Parameter |

oV
N
b \

A

W User &Macro

63.1 Mode Navigation at the Factory Default

You can change the display to navigate modes by using the [MODE] key. The User & Macro
Mode and Trip Mode are not displayed when the inverter is set to the factory default settings.
For more details, refer to 11.12 Parameter Group for Transmission of Macro Group and User Group
at U&M Mode on page 361.

ped£ay

c
s
=
(]
(=i
>
o

MON T/K N]STP 0.00Hz
I E. E HI «  Displays when the inverter is powered on. This is the
_E n display of Monitor mode (MON).
E L| *  Pressthe [MODE] key.
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PAR =DRV [N] STP 0.00Hz

«  You are now in Parameter mode (PAR).

0.00 Hz . Press the [MODE] key.
02 Cmd Torgue
0.0 %
CNF STP 0.00Hz

40 CODE «  You are now in Config mode (CNF).

anguage eEninsh +  Pressthe [MODE] key.
02 LCD Contrast
OO

MOMN T/K STP  0.00Hz

I B.88 Hz
B.a A
a\

«  You are now in Monitor mode again.

632 Mode Navigation with User/Macro Mode and Trip Mode

If you regjister a user code or set the macro function using the [MULTI] key, the User & Macro
mode will be displayed, unlike the factory default settings during mode navigation. In addition,
when a trip occurs during operation, Trip mode will be displayed. The trip information will also
be saved in the trip mode history if you release the trip using the RESET function. The two
modes for mode navigation are as follows.

MON T/K [N] STP 0.00Hz
I E.B E HZ - Displays when the inverter is powered on. This is the
(o ] display of Monitor mode (MON).
E U . Press the [MODE] key.
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PAR =sDRV [N] STP 0.00Hz

«  You are now in Parameter mode (PAR).
. Press the [MODE] key.

«  You are now in User & Macro mode (U&M).
*  Pressthe [MODE] key.

TrP Last-1

00 TrpName (1)
ope 'tI Trp «  Youare now in Trip mode (TRP).
utput Freq 0.00 Hz e Pressthe [MODE] key.

02 Output Current
0.0A

5
33
»  You are now in Config mode (CNF). -g,_ =
anguage - «  Pressthe [MODE] key. o
English
03 LCD Contrast
OMOMMO0000000mm

MON T/K N]STP 0.00Hz

I BB 8 Hz

_E ﬁ «  You are now in Monitor mode again.

=R
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64 Navigating Modes and Parameters

You can navigate modes by using the [Left] or [Right] keys after navigating to the Parameter
Mode or User & Macro Mode via the [Mode] key.

Press the [MODE] key
to navigate through modes. Bieiasicn

Ex) Monitor -> Parameter Macro 2
ﬁ Application Option Card
Macro 1

Application

User
User &Macro Communication
Output Terminal

Input Terminal
In the Parameter group,

N press the [Left] or [Right]
key to navigate through
modes.

Control

Advanced

Basic
Drive
Parameter

64.1 Group Navigation in Parameter mode

If you press the [Right] key in Parameter mode, the display will change as shown below. If you
press the [Left] key, the display order will be reversed.

MON T/K STP 0.00Hz
I . HE «  Displays when the inverter is powered on. This is the
Hi3 B display of Monitor mode (MON).
E U »  Pressthe [MODE] key.
120
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01 Cmd Frequen
= q‘r 0.00 Hz

02 Cmd Torque
o 0.0 %

PARdBA.S N] STP 0.00Hz
o0

01 Aux Ref Src

02 Cmd 2nd St
PRl

PAR =pPRT [ STP 0.00Hz

00 Jump Code

40 CODE

02  Phase LDSSV{%hk!!

PAR =DRV |E| STP 0.00Hz

S CODE

01 Cmd Freguen
= WO.OO Hz

02 Cmd Torgue
0.0%0

051-36512626
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You are now in Parameter mode (PAR).

The Drive Group (DRV) of Parameter mode is
displayed.

Press the [Right] key.

You are now in the Basic Function Group (BAS).
Press the [Right] key.

You are now in the Advanced Function Group (ADV).
Press the [Right] key 7 times.

The group sequence will change and the Protection
Function Group (PRT) will be displayed.
Press the [Right] key.

You are now in the Drive group (DRV) of the
Parameter group again.
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642 Group Shift in User & Macro Mode

To navigate to User & Macro Mode, the user code should be registered or the macro function
should be selected. For more details on how to register the user code and macro group, refer
to 11.12 Parameter Group for Transmission of Macro Group and User Group at U&M Mode on page
361. If the user code is registered and the macro function is selected, you can navigate to the
group as shown below.

MON T/K STP 0.00Hz
I _ HZ - Displays when the inverter is powered on. This is
E n the display of Monitor mode (MON).
E u . Press the [MODE] key twice.

UM =USR [U| STP 0.00Hz
00 JumpCode

9 CODE «  You are now in the User & Macro mode (U&M).
01 Cmd Frequency »  The User Group (USR) is displayed.
02 AccTime 0.00 Hz «  Pressthe [Right] key.
20.0 sec
LI&M =M1 STP 0.00Hz

] *  You are now in the Macro group (MC1).
01 AccTime «  Pressthe [Right] key.

20.0 sec
02 DecTime
30.0 sec

Ug&M =USR STP 0.00Hz

01 Cmd Frequency «  You are now in the User Group (USR) again.
0.00Hz

02 AccTime
20.0sec
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6.5 Navigating through Codes (Function Items)

65.1 Code Navigation in Monitor Mode

To display the frequency, output current, and output voltage, press the [Up] or [Down] keys to

scroll through the items.

MON T/K STP 0.00Hz

MON T/K STP 0.00Hz

B.88 Hz
| a8
@l

MON T/K [N] STP 0.00Hz

Elll Hz

051-36512626
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Displays when the inverter is powered on. This
display is in Monitor mode.

The cursor is located at the frequency item.
Press the [Down] key.

The second display item displays the output current.
Do not press any key for approximately 2 seconds
after navigation.

The output current text has disappeared and the
cursor has moved to the second display item.
Press the [Down] key.

The third display item displays the output voltage.
Do not press any key for approximately 2 seconds
after navigation.

123
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MON T/K [N] STP 0.00Hz

E'E E HI e  The output voltage text has disappeared and the
_E ﬁ cursor has moved to the third display item.

I E U e Press the [Up] key twice.

MON T/K [N] STP 0.00Hz

_E n «  Thefirst item displays the frequency.

al

MON T/K STP 0.00Hz

B.88 Hz

E I':I »  The frequency text has disappeared and the cursor
- has moved to the first display item.

652 Code Navigation (function items) in Other Modes and Groups

Using the [Up] and [Down] keys: The following example demonstrates how to
navigate through the codes in the Drive (DRV) group and the Basic [BAS] group of
Parameter mode. Code navigation in other modes is the same as follows.

MON T/K STP 0.00Hz

I E'E E H: -  Displays when the inverter is powered on. This

_ n display is in Monitor mode.
+  Pressthe [Down] key.
Al
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«  Displays the Drive (DRV) group of Parameter mode.
If the DRV group is not displayed, press the [MODE]
key until the DRV group appears, or press the [ESC]

key.
PAR =DRV [N] STP 0.00Hz
00 Jump Code
o COpD . . )
o1 d Frequency If you press Fhe [Down] key, you will navigate to
0.00 Hz code No. 01 in the DRV group of Parameter mode.

e Pressthe [Right] key.

20.0 sec

PAR ==BAS IEl STP 0.00Hz

00 Jump Code «  You have moved to the Basic (BAS) group of

20 CODE Parameter mode.
01 Al Rer ST None «  You can navigate through the codes using the [Up]
04 Cmd2nd Src or [Down] keys.

Fo/R-1
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653 Code Navigation Using Jump Code

In the Parameter mode and User/Macro mode groups, you can use the Jump Code Entry item
to move to a desired code. It is quicker to move to a large code number using the Jump Code
Entry item rather than the [Up] and [Down] keys. The following example demonstrates how to
move to code No. 09 of the Drive (DRV) group.

PAR =DRV @ STP 0.00Hz
00 Jump Code 9COoD < Ensure that code No. 00 is displayed in the initial

01 CmdFrequency display of the Drive (DRV) group of Parameter
0.0( mode.
02 Acc Time e Pressthe [PROG/ENT] key.

125
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PAR =DRV [N STP 0.00Hz

00 JumpCode

S CODE
e The cursor flashes and you can enter the code

01 Cmd Fre;quenc'.!olOO Hz number.

02 Acc Time
20.0sec

PAR mDRV [N] STP 0.00Hz

00 Jump Code
@ CODE e Pressthe [Up] key to enter 9 and then press the

1~99 CODE [PROG/ENT] key.
D:9 c:9

PAR =DRV [N] STP 0.00Hz

i morque 0 ro_ »  You have moved to code No. 09 of the DRV group.
N

_____ P
11 1OG Freguen
d lg..;OO Hz

PAR =DRV Iﬁl STP 0.00Hz

00 JumpCode
9 CODE . Press the [ESC] key to move to code No. 00 of the
0 md Frequen
e CVO.OO Hz DRV group.
02 Acc Time
20.0sec
126
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6.6 Setting Parameters

66.1 Parameter Settings in Monitor Mode

You can set some parameters, such as the frequency, in Monitor mode. The following example
demonstrates how to set the frequency.

MON T/K N STP 0.00Hz

«  Ensure that the cursor is at the frequency item. Also,
ensure that the frequency can be set to 09 in the
Drive (DRV) group using the keypad.

. Press the [PROG/ENT] key.

STP 0.00Hz
«  Detailed information of the item is displayed and the
E l.:l cursor flashes.
K . Press the [Left] or [Right] keys to move the cursor to
E U the desired location to set the frequency.
=&
sa
STP 0.00Hz 2z
1]
B »  Pressthe [Up] key to set the frequency to 10 Hz.
a8 «  Press the [PROG/ENT] key.

Al

MON T/K N STP 0.00Hz

1888 Hz

_E n e The frequency reference is set to 10 Hz.

al
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662 Parameter Settings in Other Modes and Groups

The following example demonstrates how to change the frequency of the Drive (DRV) group in
Parameter mode. The frequency in the other modes or groups can be set as follows.

PAR =DRV |E STP 0.00Hz

00 JumpCode

S CODE
0 md Frequency 0

02 Cmd Torgue

PAR =DRV [N| STP 0.00Hz
00 JumpCode

PAR =DRV @ STP 0.00Hz

01 Cmd Frequency

0.00Hz
0.50 ~ 60.00Hz
D:0.00 C:0.00

PAR =DRV El STP 0.00Hz

01 Cmd Frequency

i10.00Hz
0.50 ~ 60.00Hz
D:0.00 C:0.00

PAR =DRY @ STP 0.00Hz
00 JumpCode

128
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This is the initial display in Parameter mode.
Press the [Down] key.

You have moved to the 01 frequency setting code.
Press the [PROG/ENT] key.

The cursor flashes and you can enter the desired
frequency.

If the frequency reference is set to 10 Hz, press the
[Left] or [Right] keys to move the cursor to the
desired place.

Press the [Up] key to enter 10 Hz and then press the
[PROG/ENT] key.

The frequency reference is set to 10 Hz.
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6.7 Monitoring Operating Status

6.7.1 Using Monitor Mode

Three items can be displayed in Monitor mode at a time. Also, some items, such as the

frequency item, can be edited. You can select the displayed items in Configuration (CNF) mode.

MON T/K [N] STP 0.00Hz

18.8
8

e
Qutput Current

Monitor Line-3
Output Voltage

CNF [N] STP 0.00Hz

21 Monitor Line-1
Frequency

22 Monitor Line-2
tput C

Monitor Line-3
Output Power

MON T/K [N] STP 0.00Hz

BBAA Hz
8.8 A
B.EaAa kw

051-36512626
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This is the initial display in Monitor mode.

The frequency, current, and voltage are set as the
default monitor items.

The frequency reference is displayed when the
inverter operation has stopped, and the operating
frequency is displayed when the inverter is
operating.

You can set the items to display in Monitor mode in
sequence from 21 to 23 in Configuration (CNF)
mode.

Press the [Down] key to move to code No. 23

Change the code No. 23 item in Monitor mode to
the output power.

Ensure that the third displayed item in Monitor
mode is changed to the output power.
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6.7.2 Monitoring Items

Mode Code Function Display \ Setting Range H Initial Value
20 Anytime Para 0 Frequency 0: Frequency
21 Monitor Line-1 1 Speed 0: Frequency
22 Monitor Line-2 2 Output Current 2:Output Current

3 Output Voltage

4 Output Power

5 WHour Counter

6 DCLink Voltage

7 DI Status

8 DO Status

9 V1 Monitor [V]

10 V1 Monitor [%)]

11 11 Monitor [mA]
N 12 11 Monitor [%]

13 V2 Monitor [V]

23 Monitor Line-3 14 V2 Monitor [%] 3:Output Voltage

15 12 Monitor [mA]

16 12 Monitor [%)]

17 PID Output

18 PID Ref Value

19 PID Fdb Value

20 Torque

21 Torque Limit

22 Trq Bias Ref

23 Speed Limit

24 Load Speed

25 Temperature

130 LSELECTP/C
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6.73 Using the Status Display

The items displayed on the right-top of the display are shown in other modes, including
Monitor mode. If you register a desired variable in the display, you can monitor it at any time
regardless of the mode navigation or change.

E E HI «  Thisis the initial display of Monitor mode.
E n «  When the inverter settings are set to the factory
-

default, the status item displays the frequency.

e Select the item to display in the status display in
code 20 of Configuration (CNF) mode.
. Press the [PROG/ENT] key to change the item to

Frequency the output current.
22 Mogﬁgult_lnceﬁ%rm ¢ Theunit at the top of the display is changed from

hertz (frequency) to amps (current).

monN T/ [n] sTP( 0.0A

changed to amps (current) in Monitor mode.
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EE H E that th it in the status display i
_B l.:l . nsure that the unit in the status display is
al

131

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Using the Keypad

6.8 Monitoring Faults

6.8.1 Faults during Inverter Operation

01 Output Freq

TRP current
OverVoItae 01

«  Ifafault trip occurs during inverter operation, the
inverter enters Trip mode automatically and
displays the type of fault trip that has occurred.

Press the [Down] key to view the information on the
inverter at the time of the fault, including the output

48.30 Hz
02 Output Current
33.3 A
TRPLast-1
01 Output Freq
48.30 Hz
02 Output Current
33.3 A
03 Inverter State
stop
MON T/K [N] STP  0.0A

Bea

8
)

Hz
A
I

(i Fu)

132
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frequency, current, and operating status.

When the inverter is reset and the fault trip is
released, the keypad display returns to the screen
that was displayed before the fault trip occurred.
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682 Multiple Faults at a Time during Inverter Operation

TRP current

Over Voltage (02 «  If multiple fault trips occur at the same time, the
01 Output Freq number of fault trips that occurred is displayed next
48.30 Hz to the fault trip type.

02 OQutput Current

33.3 A . Press the [PROG/ENT] key.

TRP current

e Thetypes of all the fault trips are displayed.

0  Over Voltage « Press the [PROG/ENT] key.

1 Extema Trip

TRP current

OverVoltage

01 Output Freq «  The display mode that was shown before you
48.30 Hz checked the fault information is displayed.
02 Output Current
33.3 A
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683 Saving and Monitoring the Fault Trip History
Previous fault trips can be saved in Trip mode. You can save up to 5 previous fault trips. Fault

trips caused by resetting the inverter, as well as low voltage faults caused by the inverter being
switched off, are also saved.

If there are more than 5 fault trips, the oldest 5 fault trips are automatically deleted.
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TRP current
Over Voltage (02

01 Output Freq

48.30 Hz
02 Output Curent

333 A
MON T/K [N] STP 0.0A

Z

=
g

8 H
8 A
al

TRP current
i Name

Over Voltage
01 Output Freq
48.30 Hz

02 Output Current
33.3 A

TRP current
Trip Name (1)

Extemnal Trip
01 Output Freg
48.30 Hz
02 Output Current
33.3 A
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If a fault trip occurs during inverter operation, the
inverter enters Trip mode and displays the type of
fault trip that has occurred.

If you press the [STOP/RESET] key or an input is
entered on the terminal, the fault trip is
automatically saved and the display status that was
displayed before the fault trip occurred is displayed.
Press the [MODE] key to move to Trip mode.

The most recent fault trip is saved in the Last-1 code.
Press the [Right] key.

The previous fault trips are saved in the Last-2 code.
If another fault trip occurs, the previous fault trips
saved in the Last-2 code move to the Last-3 code.
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6.9 Initializing Parameters

You can initialize the changed parameters. In addition to initializing the entire parameter, you
can also select the individual parameter mode to be initialized.

MON T/K [N] sSTP  0.0A

B.88a Hz
.E n *  Monitor mode is displayed.
al

CNF IN| sTP  0.0A
00 Jump Code

S CODE
01 language Sel e Pressthe [MODE] key to move to Configuration

English (CNF) mode.
02 Inv S/W Ver
Version 1.00

CNF [N] STP 0.0A
31 Option-2 Type
None
32 Option-3 Type *  Pressthe [Down] key to move to code No. 40.

None *  Pressthe [PROG/ENT] key.
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40 Parameter Init E3

CNF [n] sTP 0.0A
40 Parameter Init

e  Ofthe parameter items to initialize, select All
Groups and then press the [PROG/ENT] key.

2 DRV
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CNF [N] STP  0.0A
31 Option-2 Type
None
32 Option-3 Type «  The Parameter Initialization option is displayed
None again when the initialization is complete.

Parameter Init
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7 Basic Functions

7.1 Setting Frequency References

The iS7 inverter provides several methods to set up and modify a frequency reference for an
operation. The keypad, analog inputs [for example voltage (V1) and current (I1) signals], or RS-
485 (digital signals from higher-level controllers, such as PCs or PLCs) can be used.

Group | Code { Name H LCD Display | Parameter Setting H Setting Range  Unit

o

KeyPad-1

-

KeyPad-2
V1

n

Frequency V2

reference source

DRV 07 Freq Ref Src 0-9

2

Int 485

Encoder

Field Bus

O || N ||| d~|W|N

Pulse

m
c
> W
a9
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)
>
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711 Keypad as the Source (KeyPad-1 setting)

You can modify the frequency reference using the keypad and apply changes by pressing the
[ENT/PROG] key. To use the keypad as a frequency reference input source, go to DRV-07
(Frequency reference source) and change the parameter value to “0 (Keypad-1)". Input the
frequency reference for an operation at DRV-01 (Frequency reference).

Group Code LCD Display \ Parameter Setting H Setting Range \ Unit
Frequency 0.00-max.
01 reference Cmd Frequency 0.00 frequency* Hz
DRV Frequency
07 reference Freq Ref Src 0 KeyPad-1 | 0-9 -
source

*You cannot set a frequency reference that exceeds the max. frequency, as configured with DRV-20.

71.2 Keypad as the Source (KeyPad-2 setting)

You can use the [UP] and [DOWN] cursor keys to modify a frequency reference. To use this as a
second option, set the keypad as the source of the frequency reference by going to DRV-07
(Frequency reference source) and changing the parameter value to “1 (Keypad-2)". This allows
frequency reference values to be increased or decreased by pressing the [UP] and [DOWN]
cursor keys.

[7 Parameter Setting H SettingRange | Unit

Group | Code { Name LD Display
01 Frequency Cmd Frequency | 0.00 0.00-max. Hz
reference frequency *
DRV Frequency
07 reference Freq Ref Src 1 | KeyPad-2 0-9 -
source

*You cannot set a frequency reference that exceeds the max. frequency, as configured with DRV-20.

713 V1 Terminal as the Source

You can set and modify a frequency reference by setting voltage inputs when using the V1
terminal. Use voltage inputs ranging from 0-10 V (unipolar) for forward-only operations. Use
voltage inputs ranging from -10 to +10 V (bipolar) for both directions, with negative voltage
inputs used for reverse operations.
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7131 Setting a Frequency Reference for 0-10 V Input

Set IN-06 (V1 Polarity) to “0 (unipolar)”. Use a voltage output from an external source or use the
voltage output from the VR terminal to provide inputs to V1. Refer to the diagrams below for
the wiring required for each application.

e ST o

® N 56

[External source application] [Internal source (VR) application]
Group { Code{ Name { LCD Display { Parameter Setting { Setting Range H Unit
DRV |o7 |freduencyreference | oo persre |2 |va 0-9 -
source
Frequency at Maximum 0.00-
01 maximum analog Freq at 100% ) Hz
. frequency max. frequency
input
05 V1 input monitor Vi 0.00 0.00-10.00 Vv
P Monitor[V] : ’ ’
06 V1 polarity options V1 Polarity 0 Unipolar | 0-1 -
o7 | Vlinputfitertime |\ gyer |10 0-10000 ms
constant
V1 minimum input
08 V1 volt x1 0.00 0.00-10.00 \Y
voltage
IN
09 | V1 outputat Vipercyl |0.00 0.00-10000 | %
minimum voltage (%) -
- ) c
10 | V1 maximuminput oo | 10,00 0.00-1000 |V 3o
voltage a0
on
V1 output at a
1 maximum voltage V1 Percy2 100.00 0-100 %
(%)
16 Rotgtlon direction V1 Inverting |0 No 0-1 -
options
V1 0.00*, 0.04-
Py ’ 0,
17 V1 quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if “0” is selected.
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0-10 V Input Voltage Setting Details

Code | Description

IN-01 Freq at 100%

Configures the frequency reference at the maximum input voltage when a

potentiometer is connected to the control terminal block. A frequency set with

code IN-01 becomes the maximum frequency only if the value set in code IN-

11 (or IN-15) is 100%.

Set code IN-01 to 40.00 and use default values for codes IN-02-IN-16. The

motor will run at 40.00 Hz when a 10 V input is provided at V1.

»  SetcodeIN-11to 50.00 and use default values for codes IN-01-IN-16. The
motor will run at 30.00 Hz (50% of the default maximum frequency-60
Hz) when a 10 V input is provided at V1.

IN-05 V1
Monitor[V]

Configures the inverter to monitor the input voltage at V1.

IN-07
V1 Filter

The V1 filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant, but
this requires an increased response time.

The value t (time) indicates the time required for the frequency to reach 63%

of the reference, when external input voltages are provided in multiple steps.

V1 input from
external source

Frequency
100% |- meee e

V1 Filter(t)

[V1 Filter ]

IN-08 V1 volt x1-
IN-11 V1 Percy2

These parameters are used to configure the gradient level and offset values of
the output frequency, based on the input voltage.
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Code | Description

Frequency reference

In.11

In.09

. V1 input
In.08 In.10

IN-16 V1 Inverting

Inverts the direction of rotation. Set this code to “1 (Yes)" if you need the motor
to run in the opposite direction from the current rotation.

IN-17 V1
Quantizing

Quantizing may be used when the noise level is high in the analog input (V1
terminal) signal.

Quantizing is useful when you are operating a noise-sensitive system,
because it suppresses any signal noise. However, quantizing will diminish
system sensitivity (resultant power of the output frequency will decrease
based on the analog input).

You can also turn on the low-pass filter using code IN-07 to reduce the noise,
but increasing the value will reduce responsiveness and may cause pulsations
(ripples) in the output frequency.

Parameter values for quantizing refer to a percentage based on the
maximum input. Therefore, if the value is set to 1% of the maximum analog
input (60 Hz), the output frequency will increase or decrease by 0.6 Hz for
every 0.1 V change in voltage.

When the analog input is increased, an increase in the input equal to 75% of
the set value will change the output frequency, and then the frequency will
increase according to the set value. Likewise, when the analog input
decreases, a decrease in the input equal to 75% of the set value will make an
initial change to the output frequency.

Jise

m
c
3
o
=
o
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7]

As a result, the output frequency will be different at acceleration and
deceleration, mitigating the effect of analog input changes over the output
frequency (ripples).
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Code | Description

60.00
59.4

1.2

0.6

Output
frequency (Hz)

A

0.025 0.1 0.2 9.925 10

Analog input (V)
0.075 0.175 9.975

[V1 Quantizing]
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7132 Setting a Frequency Reference for -10-+10 V Input

Set DRV-07 (Frequency reference source) to “2 (V1)", and then set IN-06 (V1 Polarity) to “1
(bipolar)". Use the output voltage from an external source to provide an input to V1.

-10-+10V ® VR+
o— g V1
6 S
N VR-
[External source application] [Internal source (VR) application]
[V1 terminal wiring]

Forward frequency
A

-10~0V 0~10V
d |

Ll
Input voltage

v
Reverse frequency

o
1]
4,
a

m

c

5

a

[Bipolar input voltage and output frequency] o
3

w

Group { Code H LCD Display { Parameter Setting H Setting Range { Unit
DRV |07 |frequencyreference | opetsre |2 |wa 0-9
source
Frequency at O-max
IN 01 maximum analog Freqat 100% | 60.00 ’ Hz
input frequency
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Group | code ' Name } LCD Display { Parameter Setting H Setting Range { Unit
05 | V1 input monitor V1 Monitor 0.00 0.00-10.00vV |V
06 | V1 polarity options V1 Polarity 1 ‘ Bipolar 0-1 -
1z | V1 MINIMUMINRUL g ot 0.00 0.00-1000V |V
voltage

13 | V1outputat Vi-Percyl | 0.0 -100.00-0.00% | %
minimum voltage (%)

14 | VI maximuminput oo | 9000 -10.00-0.00V |V
voltage

15 | VToutputat Vi-Percy2 | -100.00 -100.00-0.00% | %
maximum voltage (%)

Rotational Directions for Different Voltage Inputs

Command / Input voltage

Voltage Input ‘

FWD Forward Reverse
REV Reverse Forward

10-10 V Voltage Input Setting Details

| Description

Sets the gradient level and offset value of the output frequency in relation to
the input voltage. These codes are displayed only when IN-06 is set to “1
IN-12 V1-volt x1- | (bipolar)”.
IN-15V1-Percy2 | As an example, if the minimum input voltage (at V1) is set to “-2 (V)" with 10%
output ratio, and the maximum voltage is set to “-8 (V)" with an 80% output
ratio, the output frequency will vary within the range of 6-48 Hz.
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Code Description

Vlinput
IN-14 IN-12

-8V: -2V

IN-13

IN-15

Frequency reference

For details about the 0-+10 V analog inputs, refer to the code descriptions IN-
08 V1 volt x1-IN-11 V1 Perc y2 on page 143

w
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7133 Setting a Reference Frequency using Input Current (I1)

You can set and modify a frequency reference using input current at the I1 terminal. Set DRV-
07 (Frequency reference source) to “3 (I1)” and apply an input current of 0-20 mA to I1.

Group { Code { Name { LCD Display { Parameter Setting H Setting Range { Unit
DRV |o7 |frequencyreference | . o petsre |3 I 0-9 -
source
Frequency at O-max.
01 maximum analog Freq at 100% | 60.00 Hz
. frequency
input
20 I1 input monitor I1 Monitor 0.00 0.00-20.00 mA
2p |Minputfitertme 4 e 10 0-10000 ms
constant
23 | T MINIMUMINRUE -y ey | 400 000-2000 | mA
current
IN |24 |!1Outputat IPercyl | 0.00 0-100 %
minimum current (%)
25 | Tt maximuminput iy oo | 2000 400-2000 | mA
current
26 |11outputat IPercy2 | 100.00 0.00-100.00 | %
maximum current (%)
31 . r'otatlon direction I1Inverting |0 No 0-1 -
options
n 0.00*, 0.04-
. ! 0
32 I1 quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if “0" is selected.
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Input Current (I1) Setting Details

Code

IN-01 Freq at
100%

Description ‘

Configures the frequency reference for operation at the maximum current

(when IN-26 is set to 100%).

«  IfIN-01is set to 40.00, and default settings are used for IN-23-26, an
input current of 20 mA (max) to I1 will produce a frequency reference of
40.00 Hz.

e IfIN-26is set to 50.00, and default settings are used for IN-01 (60 Hz)
and IN-23-26, an input current of 20 mA (max) to I1 will produce a
frequency reference of 30.00 Hz (50% of 60 Hz).

IN-20 I1 Monitor

Used to monitor the input current at I1.

IN-2211 Filter

Configures the time for the operation frequency to reach 63% of the target
frequency based on the input current at I1.

IN-2311 Curr x1-
IN-26 I1 Percy2

Configures the gradient level and offset value of the output frequency.

Frequency reference

IN-26

IN-23 IN-25 input
[Gradient and offset configuration based on output frequency]

IN-3211
Quantizing

Same as V1 Quantizing. For more details, refer to 7.1.3.1 Setting a Frequency
Reference for 0-10 V Input on page 139.
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714 Setting a Frequency Reference Using an I/0 Expansion
Module (Terminal V2/12)

After installing an optional I/O I/0 expansion moduleto the iS7 inverter, you can set and modify
a frequency reference using the input voltage or current at the V2/I2 terminal.

7141 Setting a Reference Frequency using Input Voltage at V2 Terminal

Set the DRV-07 (Frequency reference source) to “4 (V2)” and apply an input voltage of -10-+12 V
to the V2 terminal.

Group { Code { { LCD Display { Parameter Setting H Setting Range = Unit
prv o7 | Freauendy Freq RefSrc |4 V2 0-9 -
reference source
. . . -10.00-
35 V2 input display V2 Monitor | 0.00 +10.00 \Y
37 | V2inputfitertime |, qier 10 0-10000 ms
constant
3g | MinimumVZInput | ) yoext | 0.00 0.00-1000 |V
voltage
Output% at
39 minimum V2 V2 Percy1 0.00 0.00-100.00 | %
voltage
g0 | MaXIMUMV2INPUt | vortxz | 1000 000-1000 |V
voltage
IN
Output% at
41 maximum V2 V2 Percy2 100.00 0.00-100.00 | %
voltage
g2 | MinimumVZinput |5 ot | 0.00 0-10 v
voltage
Output% at
43 minimum V2 V2 -Percy1’” | 0.00 0-100 %
voltage’
4g | MEXIMUMV2inpUt |\ oo | -10.00 0-10 v
voltage'
45 Output% at V2 -Percy2' |-100.00 -100-0 %
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Group Code \ Name \ LCD Display \ Parameter Setting \Setting Range | Unit
maximum V2’
voltage
46 | Mnvertv2rotational |, 1 ing | No No/Yes -
direction
. V2 0.00*, 0.04-
47 V2 quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if “0" is selected.

7142 Setting a Reference Frequency using Input Current at I2 Terminal

Set the DRV-07 (Frequency reference source) to “5 (I12)” and apply an input voltage of 0-20 mA
to the 12 terminal.

Group | Code{ Name LCD Display { Parameter Setting H Setting Range { Unit
DRV |07 |frequencyreference | . o petsre |5 2 0-9 ;
source
50 12 input monitor 12 Monitor 0.00 0.00-20.00 mA
5y |R2inputfitertime o o 10 0-10000 ms
constant
53 | L2minimuminput | g | 400 000-2000 | mA
current
54 |120utputat 2Percyl | 0.00 0-100 %
minimum current (%)
b |
— =
55 | 2maximuminput o | 2000 400-2000 | mA S w
current 3 3
on
56 | 12outputat DPercy? | 100.00 0.00-10000 | % 2
maximum current (%)
g | 12rowtiondirection |, ing o No 0-1 -
options
R 0.00%, 0.04-
P '’ 0
62 |12 quantizing level Quantizing 0.04 10.00 %

*Quantizing is disabled if “0" is selected.
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7.1.5 Setting a Frequency with Pulse Input (with an optional
encoder module)

After installing an optional encoder module, you can set a frequency reference by setting DRV-
07 (Frequency reference source) to “9 (Pulse)” and providing a pulse frequency of 0-32.00 kHz
to the pulse input terminal.

Group \ Code H Name LCD Display  Parameter Setting H Setting Range H Unit
DRV |07 Frequency reference FreqRefSrc |7 Encoder 0-9 -
source
N 01 Frequer}cy at maximum | Freq at 60.00 0.00-max. Hz
analog input 100% frequency
01 Encoder option mode Enc Opt 2 Reference | 0-2 -
Mode
04 Encoder type selection | Enc Type Sel | 0 - 0-2 -
05 Encoder pulse selection Szf Pulse 2 A 0-2 -
06 Encoder pulse number Enc Pulse - 10-5000 -
Num
09 | Pulse input displa Pulse - - kHz
APO P piay Monitor
10 | Encoder filter time EncFiter |10 0-10000 ms
constant
93 Minimum pulse input Enc Pulse x1 | 0.0 0-100 kHz
Minimum pulse o
94 Output% Enc PercY1 | 0.00 0-100 %
95 Maximum pulse input | Enc Pulse x2 | 100.0 0-200 kHz
Maximum pulse o
96 Output% Enc Percy2 | 100.00 0-100 %

* Quantizing is disabled if “0" is selected.
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Pulse Input Setting Details

Code Description

APO-01 Enc Opt Sets the encoder option mode. Set APO-01 to “2 (Reference)" to receive a
Mode pulse input for the frequency reference.

APO-04 Enc Type Sel | Sets the output type.

APO-05 Enc Pulse
Sel

Selects the encoder pulse to use.

APO-06 Enc Pul
©-06 Enc Pulse Sets the number of pulses that is appropriate for the encoder specification.

Num
APO-09 Pulse Displays the pulse frequency supplied at the encoder option module when
Monitor APO-1 is set to “2 (Reference)"”.

Sets the time for the pulse input to reach 63% of its nominal frequency

APO-10 Enc Filter (when the pulse frequency is supplied in multiple steps).

Configures the gradient level and offset values for the output frequency.
Frequency reference
IN-26

APO-11 Enc Pulse
x1-IN-96 Enc Perc

y2

IN-24

ITInput
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7.1.6 Setting a Frequency Reference via RS-485 Communication

Control the inverter with upper-level controllers, such as PCs or PLCs, via RS-485
communication. Set DRV-07 (Frequency reference source) to “6 (Int 485)" and use the RS-485
signal input terminals (S+/S-/SG) for communication. For more details, referto 17
Communication Function on page 351.

Group Code H Name LCD Display \ Parameter Setting \ Setting Range  Unit
DRV |07 |Frequencyreference | .ipefsrc |6 |intdss 0-9 -
source
Integrated RS-485
01 communication Int485StID |- |1 1-250 -
inverter ID
0 | ModBus RTU
Integrated
02 communication Int485 Proto | 1 ll;/lscg? us 0-2 i
protocol
oM 2 | LSInv485
04 |Integrated Inca8s 3 |9600bps | 1200-38400 | bps
communication speed | BaudR
0 | D8/PN/S1
Integrated 1 | D8/PN/S2
04 | communication frame | Int485 Mode 0-3 -
configuration 2 | D8/PE/S1
3 | D8/PO/SI
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7.2 Frequency Hold by Analog Input

If you set a frequency reference via the analog input at the control terminal block, you can hold
the operation frequency of the inverter by assigning a multi-function input as the analog
frequency hold terminal. The operation frequency will be linked to the analog input signal.

Group { Code H Name m LCD Display | Parameter Setting { Setting Range { Unit
0 | Keypad-1
1 | Keypad-2
2
3 |
4 V2
bRV |07 Frequency reference Freq Ref Src 0-9 i
source 5 2
6 | Int485
7 | Encoder
8 | Field Bus
9 |PLC
Px Define(Px:
65 p inal P1-P8
N o Xt\frm'”a. [optional:P9- | 21 | Analog Hold | 65-75 ;
configuration P11]) [Optional
P9-11]
-n
c
=
Frequency reference E o
on
]
. ]
Operating frequency :
Px | —

Run command
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7.3 Changing the Displayed Units (Hz<Rpm)

You can change the units used to display the operational speed of the inverter by setting DRV-
21 (Speed unit selection) to “0 (Hz Display)” or “1 (Rpm Display)”.

Group{ Code { Name { LCD Display { Parameter Setting } Setting Range | unit
i 0 Hz Display
DRV |21 Speed unit Hz/Rpm Sel 0-1 -
selection 1 Rpm Display

74 Setting Multi-Step Frequency

Multi-step operations can be carried out by assigning different speeds (or frequencies) to the
Px terminals. Step 0 uses the frequency reference source set at DRV-07. Px terminal parameter
values 7 (Speed-L), 8 (Speed-M), 9 (Speed-H), and 10 (Speed-X) are recognized as binary
commands and work in combination with Fx or Rx run commands. The inverter operates
according to the frequencies set at BAS-50-64 (multi-step frequency 1-15) and the binary
command combinations.

Parameter ‘

Group Code | Name \ LCD Display Setting Setting Range | Unit
DRV |07 | requenty Freq Ref Src
reference source
Multi-step
BAS 50-64 frequency 1-15 Step Freq -x - - Hz
7 | Speed-L -
Px Define (Px: P1- A
i P8 [optional: P9- | 8 | Speed-M -
65-75 | o tirmma-l P1 1[])FE0 tional 0-51
configuration p 9 | Speed-H
IN P9-P11] —
10 | Speed-X -
Multi-step
89 command delay | InCheck Time 1 1-5000 ms
time
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Multi-step Frequency Setting Details

Code Description

BAS Group 50-64 | Configure multi-step frequency 1-15.

Choose the terminals to set up as multi-step inputs, and then set the relevant
codes (IN-65-75) to 7 (Speed-L), 8 (Speed-M), 9 (Speed-H), or 10 (Speed-X).
Provided that terminals P6, P7, and P8 have been set to Speed-L, Speed-M and
Speed-H respectively, the following multi-step operation will be available.

2

P6 o o e
P7 —
IN-65-75 Px P8 I I
efine _FX__
RX —
[An example of a multi-step operation]
M
Speed Fx/Rx P8 P7 P6 Sw
1 v - - v s
wn
2 v - v -
3 v N v v
4 v v - -
5 v v N v
6 v v v .
7 v v v v

By setting the Speed-X, you can configure up to 16 multi-step speeds, where
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Code Description

the highest bit is Speed-X.
Speed Fx/Rx P8 P7 P6 P5

0 v - - - -
1 v - - - v
2 v - - v -
3 v - - v v
4 v - v - ;
5 v - v - v
6 v - v v -
7 v - v v v
8 4 v - - -
9 v v - - v
10 4 4 - v -
1 v v - v v
12 v v v - -
13 v v v . v
14 v v v v -
15 v v v v v

Set a time interval for the inverter to check for additional terminal block inputs

after receiving an input signal.

IT’:lmgeg LICLES After IN-89 isgset to :300 mgs and an input signal is received at P6, the inverter
will search for inputs at other terminals for 100 ms, before proceeding to
accelerate or decelerate based on the configuration at Pé.
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75 Command Source Configuration

Various devices can be selected as command input devices for the iS7 inverter. Input devices
available include the keypad, multi-function input terminal, RS-485 communication, and field
bus adapter.

Group\ Code H Name \ LCD Display \ Parameter Setting \ Setting Range \ Unit
0 | Keypad
1 Fx/Rx-1

Fx/Rx-2

DRV 06 Command Source | Cmd Source 0-5 -

2

3 |Int485
4 | Field Bus
5

PLC

751 The Keypad as a Command Input Device
Set DRV-06 to “0 (Keypad)” to select the keypad as the command source.

Since the keypad is now the command source, forward or reverse operation starts when the
[FWD] or [REV] key is pressed, and it stops when the [STOP/RESET] key is pressed.

Group { Code { Name } LCD Display { Parameter Setting H Setting Range J Unit

DRV |06 Command source | Cmd Source 0 | KeyPad 0-5

m
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752 The Terminal Block as a Command Input Device (Fwd/Rev run
commands)

Multi-function terminals can be selected as a command input device. This is configured by
setting DRV-06 (command source) to “1 (Fx/Rx-1)". Select two terminals for the forward and
reverse operations, and then set the relevant codes (2 of the 11 multi-function terminal codes,
IN-65-75 for P1-P8 [optional: P9-P11]) to “1 (Fx)” and “2 (Rx)" respectively. This application
enables both terminals to be turned on or off at the same time, constituting a stop command
that will cause the inverter to stop operating.

Code \ Name LCD Display Parameter Setting \ Setting Range \ Unit
DRV | 06 Command source | Cmd Source 1 Fx/Rx-1 0-5 -
. Px Define(Px: 1 Fx
65-75 Px tﬁrmlngl P1- P8 [optional: 0-51 R
IN configuration P9-P11]) 2 Rx
88 Delay time setting | Run On Delay - 1.00 0.00-100.00 Sec

Fwd/Rev Command by Multi-function Terminal - Setting Details

Code | Description

DRV-06 Cmd Source | Setto “1 (Fx/Rx-1)".

Assign a terminal for forward (Fx) operation.

RETRl LI Assign a terminal for reverse (Rx) operation.

Set the delay time if the inverter operation needs to be synchronized with
IN-88 Run On Delay | other sequences. When the run command input (Fx/Rx) is given, the
operation begins after the set time has elapsed.

Frequency

2SN — i
—

RX

158 l LSE.ecTric

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Basic Functions
' L
753 The Terminal Block as a Command Input Device (Run and
Rotation Direction Commands)

Multi-function terminals can be selected as a command input device. This is configured by
setting DRV-06 (command source) to “2 (Fx/Rx-2)". Select two terminals for run and rotation
direction commands, and then set the relevant codes (2 of the 11 multi-function terminal codes,
IN-65-75 for P1-P11 [optional: P9-P11]) to “1 (Fx)” and “2 (Rx)" respectively. This application uses
an Fx input as a run command, and an Rx input to change a motor’s rotation direction (On: Rx,
Off: Fx).

Group \ Code \ Name \ LCD Display \ Parameter Setting = Setting Range \ Unit

DRV 06 Command source | Cmd Source 2 Fx/Rx-2 0-5 -

Px Define (Px: |1 Fx

Px terminal P1-P8
65-75 A . - -
IN configuration [optional: P9- | o RX
P11])
88 Delay time setting | Run On Delay | - 1.00 0.00-100.00 Sec

Run Command and Fwd/Rev Change Command Using Multi-function Terminal -
Setting Details

Code Description

DRV-06 Cmd Source Set to “2 (FX/Rx-2)".

Assign a terminal for the run command (Fx).

DRETAl LI Assign a terminal for changing the rotation direction (Rx).

Set the delay time if the inverter operation needs to be synchronized
IN-88 Run On Delay with other sequences. When the run command input (Fx/Rx) is given,
the operation begins after the set time has elapsed.

Frequency /\

Jise
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754 RS-485 Communication as a Command Input Device

Internal RS-485 communication can be selected as a command input device by setting DRV-06
(command source) in the Drive group to “3 (Int 485)". This configuration uses upper level
controllers, such as PCs or PLCs, to control the inverter by transmitting and receiving signals via
the S+, S-, and RS-485 signal input terminals at the terminal block. For more details, refer to 77
Communication Function on page 351.

Code { Name } LCD Display { Parameter Setting H Setting Range { Unit
DRV |06 Command source Cmd Source 3 | Int485 0-5 -
Integrated
04 communication Int485 St ID 1 1-250 -
inverter ID
Integrated
05 communication Int485 Proto 0 | ModBusRTU | - -
CoM protocol
Integrated
06 . Int485 BaudR 3 9600 bps 1200-38400 bps
communication speed
Integrated
07 communication frame | Int485 Mode 0 |D8/PN/ST |- -
setup

7.6 Local/Remote Mode Switching

Local/remote mode switching is useful for checking the inverter's operation, or to perform an
inspection while retaining all parameter values. Also, in an emergency, it can also be used to
override controls and operate the system manually using the keypad.

The [MULTI] key is a programmable key that can be configured to carry out multiple functions.

© Caution

Use local/remote operation mode switching only when it is necessary. Improper mode switching
may interrupt the inverter's operation.

160 LSELECT!’?/C

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Basic Functions

Group Code \ Name \ LCD Display \ Parameter Setting = Setting Range \ Unit

CNF 42 [MULTI] key Multi-Key Sel 2 | Local/Remote | - )
functions

DRV 06 Command source | Cmd Source 1 | FX/Rx-1 0-5 -

Local/Remote Mode Switching Setting Details

Code Description

Set CNF-42 to “2(Local/Remote)” to perform local/remote mode switching
using the [MULTI] key.

Once the parameter is set, “R” (remote) is displayed on the keypad, and the
inverter will automatically begin operating in remote mode. Changing from
local to remote operation will not alter any previously configured parameter
values and the operation of the inverter will not change.

Press the [MULTI] key to switch the operation mode to “local.”

“L" (local) is displayed on the keypad, and the command source and frequency
source indication on the keypad (in MON mode) changes to “K/K.”

The inverter stops operating if it was previously running in remote mode, and
you can operate the inverter using the keypad.

CNF-42
[MULTI] key
functions

Press the [MULTI] key again to switch the operation mode back to “remote.”
“R" (remote) is displayed again on the keypad, and the command source and
frequency source indication on the keypad (in MON mode) changes according
to the previous parameter settings.

The inverter is now ready to operate in remote mode, and the inverter
operation may vary depending on the type of input source.

Jise

Note
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Local/Remote Operation

«  Full control of the inverter is available with the keypad during local operation.

«  During local operation, jog commands will only work if one of the multi-function terminals (Px:
P1-P11, codes IN-65-75) is set to “13 (RUN Enable)” and the relevant terminal is turned on.

»  During remote operation, the inverter will operate according to the previously set frequency
reference source and the command received from the input device.

«  If ADV-10 (power-on run) is set to “0 (No)", the inverter will not operate on power-on even when
the following terminals are turned on:
- Fwd/Rev run (Fx/Rx) terminal
- Fwd/Rev jog terminal (Fwd jog/Rev Jog)
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- Pre-excitation terminal
To operate the inverter manually with the keypad, switch to local mode. Use caution when
switching back to remote operation mode as the inverter will stop operating. If ADV-10 (power-
on run) is set to “0 (No)”, a command through the input terminals will work only after all the
terminals listed above have been turned off and then turned on again.

«  Iftheinverter has been reset to clear a fault trip during an operation, the inverter will switch to
local operation mode at power-on, and full control of the inverter will be with the keypad. The
inverter will stop operating when operation mode is switched from “local” to “remote”. In this

case, a run command through an input terminal will work only after all the input terminals have
been turned off.

Inverter Operation During Local/Remote Switching

Switching operation mode from “remote” to “local” while the inverter is running will cause the

inverter to stop operating. Switching operation mode from “local” to “remote”, however, will cause

the inverter to operate based on the command source:

»  Analog commands via terminal input: The inverter will continue to run without interruption
based on the command at the terminal block. If a reverse operation (Rx) signal is ON at the
terminal block at startup, the inverter will operate in the reverse direction even if it was running
in the forward direction in local operation mode before the reset.

»  Digital source commands: All command sources, except terminal block command sources
(which are analog sources), are digital command sources that include the keypad, LCD keypad,
and communication sources. The inverter stops operating when switching to remote operation
mode, and then starts operating when the next command is given.

7.7 Forward or Reverse Run Prevention

The rotation direction of motors can be configured to prevent motors from running in a
forward or reverse direction. When reverse direction prevention is configured, pressing the
[REV] key on the keypad will cause the motor to decelerate to 0 Hz and stop.

Group H Code H Name H LCD Display Parameter Setting Setting Range Unit
0 None
Run prevention 1 Forward
ADV |09 P Run Prevent Prev 0-2 -
options
Reverse
2
Prev
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Forward/Reverse Run Prevention Setting Details

Description

Choose a direction to prevent.

Setting Description
ADVI09TRUN 0 None Do not set run prevention.
Prevent -
1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.

7.8 Power-on Run

The Power-on Run feature can be set up to start an inverter operation after powering up based
on the run commands by terminal inputs (if they are configured).

@ Caution

Use caution when operating the inverter with Power-on Run enabled as the motor will begin
rotating when the inverter starts up.

To enable Power-on Run, set DRV-06 (command source) to “1 (Fx/Rx-1)" or “2 (Fx/Rx-2)" and
ADV-10 to “1". If a run command via a terminal input is on, the inverter starts operating
according to the terminal input settings as soon as it is turned on.

Group " Code | Name H LCD Display | Parameter Setting }Setting Range  Unit
Fx/Rx-1 or

DRV |06 Command source | Cmd Source | 1,2 Fx/Rx-2 0-5 - E
S W

ADV 10 Power-on run Power-onRun | 1 Yes 0-1 - 2. 3
on
3
wn

Input power N

Frequency

Runcmdpessss) o _ S

ADV-10=0 ADV-10=1
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Note

To prevent a repeat fault trip from occurring when a load, such as a fan, is free-running on a
Power-on Run, set CON-71 (speed search options) bit 4 to “1”. The inverter will perform a speed
search at the beginning of the operation. If the speed search is not enabled, the inverter will
start its operation in a normal V/F pattern and accelerate the motor.

If the inverter has been turned on without Power-on Run enabled, the terminal block command
must be first turned off, and then turned on again to begin the inverter's operation.

79 Reset and Restart

The reset and restart operations can be set up for inverter operation following a fault trip,
based on the terminal block operation command (if it is configured).

@ Caution

e Use caution when operating the inverter with reset and restart enabled as the motor will begin
rotating when the inverter starts up.
Stop the frequency reference signal if you do not want the inverter to run again after a

reset.

Set PRT-08 (RST Restart) to “1 (yes)” to allow the inverter to start operating after it is reset if a
fault trip occurs. PRT-10 (Retry Delay) sets the delay time for a restart (the time the inverter will
wait before it restarts).

The number of auto-restarts (PRT-09) refers to the number of times the inverter will try
restarting its operation. If fault trips occur again after a restart, the retry number counts down
each time the inverter restarts until the number becomes “0”. Once the inverter restarts
successfully after the initial fault trip, the inverter does not restart until the next fault trip occurs.
The number of auto-restarts set at PRT-09 that decreased after a restart reverts to the original
setting value if successful operation continues for a certain period of time.

Group \ Code H Name \ LCD Display \ Parameter Setting  Setting Range H Unit
1 Fx/Rx-1
DRV | 06 Command source | Cmd Source 1-2 -
Fx/Rx-2
No(0)
og |Resetrestart RSTRestart |1 |Yes [default]/ |-
PRT setup Yes(1)
09 No. of auto restart | Retry Number |1 0-10 -
164
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Group\ Code H Name \ LCD Display Parameter Setting  Setting Range \ Unit
10 Auto restart delay Retry Delay 1.0 0-60.0 sec
time
Frequency
Reset [ B =
PRT-08=0 PRT-08=1

Note

»  To prevent a repeat fault trip from occurring, set the CON-71 (Speed search options) bit 2 to “1”.
The inverter will perform a speed search at the beginning of the operation. If the speed search
is not enabled, the inverter will start its operation in a normal V/F pattern and accelerate the
motor.

« Ifthe inverter has been turned on without “reset and restart” enabled, the terminal block
command must first be turned off and then turned on again to begin inverter operation.

7.10 Setting Acceleration and Deceleration Times

7101 Acc/Dec Time Based on Maximum Frequency

Regardless of the operating frequency, acc/dec time values can be set based on the maximum
frequency. To set acc/dec time values based on the maximum frequency, set BAS-08 (Acc/Dec
reference) to “0 (Max Freq)".

Jise

The acceleration time set at DRV-03 (Acceleration time) refers to the time required for the
inverter to reach the maximum frequency from a stopped state (0 Hz). Likewise, the value set at
DRV-04 (Deceleration time) refers to the time required to return to a stopped state (0 Hz) from
the maximum frequency.
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Group | Code | LcDDisplay | Parameter Setti | Setting Range | Unit
i 75 kW and less | 20.0
03 | Acceleration |, Time 0.0-600.0 sec
time 90kWandup |60.0
DRV i 75 kW and less | 30.0
04 | Deceleration | 5o fime 0.0-600.0 sec
time 90kWandup |90.0
20 Maximum Max Freq 60.00 0.00-400.00 Hz
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Group \ Code Name LCD Display Parameter Setting \ Setting Range \ Unit
frequency
Acc/Dec Max Freg/Delta
BAS 08 reference Ramp TMode |0 | Max Freq Freq -
09 Time scale Time scale 1 1041 0-2(0.01/0.1/1) sec

Acc/Dec Time Based on Maximum Frequency - Setting Details

Code | Description

Set BAS-08 to “0 (Max Freq)” to setup acc/dec time based on maximum
frequency.

Configuration Description

0 | Max Freq Set the acc/dec time based on the maximum frequency.
1 | DeltaFreq | Setthe acc/dec time based on the operating frequency.

If, for example, the maximum frequency is 60.00 Hz, the acc/dec times are set
to 5 seconds, and the frequency reference for operation is set at 30 Hz (half of
BAS-08 Ramp T 60 Hz). Therefore, the time required to reach 30 Hz is 2.5 seconds (half of 5

Mode seconds).
Max. Freq.
Frequency
Run cmd
, ! , ,
Acc. time Dec. time

Use the time scale for all time-related values. It is particularly useful when
more accurate acc/dec times are required, due to load characteristics, or
when the maximum time range needs to be extended.

BAS-09 Time scale || Configuration Description
0 | 0.01sec Sets 0.01 second as the minimum unit.
1 | 0.1sec Sets 0.1 second as the minimum unit.
2 | 1sec Sets 1 second as the minimum unit.

@ Caution

Note that the range of maximum time values may change automatically when the units are
changed. If for example, the acceleration time is set to 6000 seconds, a time scale change from 1
second to 0.01 second will result in a modified acceleration time of 60.00 seconds.
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7102 Acc/Dec Time Based on Operation Frequency

Acc/Dec times can be set based on the time required to reach the next frequency from the
existing operation frequency. To set the acc/dec time values based on the existing operation
frequency, set BAS-08 (Acc/Dec reference) to “1 (Delta Freq)”.

Group Code \ Name \ LCD Display \ Settings \ Setting Range \ Unit
03 Acceleration time | Acc Time 20.0 0.0-600.0 sec
DRV
04 Deceleration time | Dec Time 30.0 0.0-600.0 sec

BAS 08 Acc/Dec reference | Ramp T Mode | 1 ‘ Delta Freq | Max Freq/Delta Freq

Acc/Dec Time Based on Operation Frequency- Setting Details

Code Description

Set BAS-08 to “1 (Delta Freq)” to set acc/dec times based on operation
frequency.
Configuration | Description

0 | Max Freq | Setthe acc/dec time based on the maximum frequency.

1 | Delta Freq | Set the acc/dec time based on the operating frequency.

If the acc/dec times are set to 5 seconds, and multiple frequency references
BAS-08 Ramp T are used in the operation in 2 steps, at 10 Hz and 30 Hz, each acceleration

Mode stage will take 5 seconds (refer to the graph below).
Frequency 30Hz

n

c
as
Run cmd on
'« ; : o A

5 sec 5 sec =
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7.103 Multi-Step Acc/Dec Time Configuration

The acc/dec times can be configured via a multi-function terminal by setting the ACC
(acceleration time) and DEC (deceleration time) codes in the DRV group.

Group | Code Name LCD Display | Parameter Setting ‘Setting Range  Unit
75 kW and less | 20.0
03 Acceleration time Acc Time 0.0-600.0 sec
90kWandup |60.0
DRV
75 kW and less | 30.0
04 Deceleration time Dec Time 0.0-600.0 sec
90kWand up |90.0
70, )
72, Mult|—step ) Acc Time-x | X.xx 0.0-600.0 sec
74 acceleration time1-3
BAS
A Multi-ste
73, p ) Dec Time-x | X.xx 0.0-600.0 sec
75 deceleration time1-3
Px Define " XCEL-L
65- | Px teirmlna.l (Px: P1—P8 12 YCEL-M ) )
75 configuration [optional:
IN P9-P11]) 49 XCEL-H
89 Multl-s'tep command Irj Check 1 1-5000 ms
delay time Time

Acc/Dec Time Setup via Multi-function Terminals - Setting Details

Code \ Description

BAS-70, 72,74 ) L

Acc Tirme 1-3 Set multi-step acceleration time 1-3.

BAST1,73,75 Set multi-step deceleration time 1-3

Dec Time 1-3 P :
Choose and configure the terminals to use for multi-step acc/dec time
inputs.

IN-65-75 Configuration Description

Px D_eﬁnf (P1-P8 1141 [XCELL | Acc/Dec command-L

[optional PS-P11D) | ™5 XCEL-M Acc/Dec command-M

49 XCEL-H Acc/Dec command-H
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Code | Description

acc/dec commands are recognized as binary code inputs and will control the
acceleration and deceleration based on parameter values set at BAS-70-75

If, for example, the P7 and P8 terminals are set as XCEL-L and XCEL-M
respectively, the following operation will be available.

ec3

Acc/Dec time P8 P7
0 - -

1 - v
2 v R
3 v v

[Multi-function terminal P7, P8 configuration]

Set the time for the inverter to check for other terminal block inputs. If IN-89
IN-89In Check is set to 100 ms and a signal is supplied to the P6 terminal, the inverter
Time searches for other inputs over the next 100 ms. When the time expires, the
acc/dec time will be set based on the input received at P6.

7.104 Configuring Acc/Dec Time Switch Frequency

Jise
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By configuring the switch frequency, you can switch between two different sets of acc/dec
times (acc/dec gradients) without configuring the multi-function terminals.

Code { Name { LCD Display Parameter Setting Setting Range } Unit
03 Acceleration time | Acc Time 10.0 0.0-600.0 sec
DRV
04 Deceleration time | Dec Time 10.0 0.0-600.0 sec
Bas |70 |MUtSteR L qimer | 200 0.0-600.0 | sec
acceleration time1
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Group Code\ Name \ LCD Display Parameter Setting Setting Range \ Unit
71 | Multstep e fimed | 200 00-6000 | sec
deceleration time1
ADv |60 | Acc/dectime Xcel Change Fr | 30.00 O-Maximum | eon
switch frequency frequency

Acc/Dec Time Switch Frequency Setting Details

Code | Description

After the acc/dec switch frequency has been set, the acc/dec gradients
configured at BAS-70 and 71 will be used when the inverter's operation
frequency is at or below the switch frequency. If the operation frequency
exceeds the switch frequency, the gradient level configured for the
acceleration and deceleration times (set at DRV-03 and DRV-04) will be used.

If you configure the P1-P8 [optional: P9-P11]) multi-function input terminals
for multi-step acc/dec gradients (XCEL-L, XCEL-M, XCEL-H), the inverter will
operate based on the acc/dec inputs at the terminals regardless of the acc/dec
ADV-60 switch frequency configurations.

Xcel Change Fr

Runcmd PP
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7.11 Acc/Dec Pattern Configuration

The acc/dec gradient level patterns can be configured to enhance and smooth out the
inverter's acceleration and deceleration curves. A linear pattern features a linear increase or
decrease to the output frequency, at a fixed rate. An S-curve pattern offers a smoother and
more gradual increase or decrease of output frequency, ideal for lift-type loads or elevator
doors, etc. The S-curve gradient level can be adjusted using codes ADV-03-06 in the advanced

group.
Group } Code H Name { LCD Display { Parameter Setting } Setting Range } Unit
BAS 08 Acc/dec reference Ramp T 0 | MaxFreq 0-1 -
mode
0 | Linear
01 Acceleration pattern Acc Pattern 0-1 -
1 S-curve
0 | Linear
02 Deceleration pattern Dec Pattern 0-1 -
1 S-curve
03 | >cunveaccstart AccSStart | 40 1-100 %
ADV gradient
04 | >cunveaccend AccSEnd |40 1-100 %
gradient
05 | Scurvedecstart DecSStart |40 1-100 %
gradient
0 | Scurvedecend DecSEnd |40 1-100 %
gradient

Acc/Dec Pattern Setting Details

Code ' Description

Sets the gradient level as acceleration starts when using an S-curve, acc/dec
pattern. ADV-03 defines the S-curve gradient level as a percentage up to half
of the total acceleration.

If the frequency reference and maximum frequency are set at 60 Hz and
ADV-03 is set to 50%, ADV-03 configures the acceleration up to 30 Hz (half of
60 Hz). The inverter will perform S-curve acceleration in the 0-15 Hz
frequency range (50% of 30 Hz). Linear acceleration will be applied to the
remaining acceleration within the 15-30 Hz frequency range.

Jise
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ADV-03 Acc S Start

ADV-04 Acc S End Sets the gradient level as acceleration ends when using an S-curve acc/dec
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Code Description

pattern. ADV-03 defines S-curve gradient level as a percentage, above half of
the total acceleration.

If the frequency reference and the maximum frequency are set at 60 Hz and
ADV-04 is set to 50%, setting ADV-04 configures acceleration to increase
from 30 Hz (half of 60 Hz) to 60 Hz (end of acceleration). Linear acceleration
will be applied within the 30-45 Hz frequency range. The inverter will
perform an S-curve acceleration for the remaining acceleration in the 45-60
Hz frequency range.

ADV-05 Dec S Start -
ADV-06 Dec S End

Sets the rate of S-curve deceleration. Configuration for codes ADV-05 and
ADV-06 may be performed the same way as configuring codes ADV-03 and
ADV-04.

Frequency|

: S-curve

Run cmd — ' 5

‘Acc. time! ‘Dec. time
> —>

[Acceleration / deceleration pattern configuration]
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Frequency
A

60Hz Freq. reference

45Hz
30Hz 1/2 of Freq. reference

15Hz

! — ‘ ‘ — —plime
S-curve acceleration S-curve deceleration

Frequency
A
60Hz | 60Hz|
- S-curve dec.
45HZ booeene I /Saneac 45HZ |- e\ >TCurve de

30Hz 30Hz

7777777777777 S-curve acc. 15Hz
Time

15Hz Time

[Acceleration / deceleration S-curve pattern configuration]

Note

The actual acc/dec time during an S-curve application
The actual acceleration time = user-configured acceleration time + user-configured acceleration
time x starting gradient level/2 + user-configured acceleration time x ending gradient level/2.

The actual deceleration time = user-configured deceleration time + user-configured deceleration
time x starting gradient level/2 + user-configured deceleration time x ending gradient level/2.

Jise

m
c
>
(2]
=
)
>
("]

@ Caution

Note that actual acc/dec times become greater than the user-defined acc/dec times when S-curve
acc/dec patterns are in use.
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7.12 Stopping the Acc/Dec Operation

Configure the multi-function input terminals to stop acceleration or deceleration and operate
the inverter at a fixed frequency.

1

Group { Code { Name LD Display { ParameterSetting' Setting Range  Unit

Px terminal Px Define (Px: P1-P8
configuration | [optional: P9-P11])

Frequency /—/\

IN 65-75 25 | XCELStop |0-51

Run cmd [
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7.13 V/F (Voltage/Frequency) Control

Configure the inverter's output voltages, gradient levels, and output patterns to achieve a
target output frequency with the V/F control. The amount of torque boost used during low
frequency operations can also be adjusted.

7.13.1 Linear V/F Pattern Operation

A linear V/F pattern configures the inverter to increase or decrease the output voltage at a fixed
rate for different operation frequencies based on V/F characteristics. A linear V/F pattern is
particularly useful when a constant torque load is applied.

Group \ Code \ LCD Display \ Parameter Setting ‘ Setting Range Unit
09 Control mode Control Mode 0 |V/IF - -

DRV |18 Base frequency | Base Freq 60.00 30.00-400.00 Hz
19 Start frequency | Start Freq 0.50 0.01-10.00 Hz

BAS 07 V/F pattern V/F Pattern 0 ’ Linear - -

Linear V/F Pattern Setting Details

Code Description

Sets the base frequency. A base frequency is the inverter's output frequency
when running at its rated voltage. Refer to the motor’s rating plate to set this
parameter value.

DRV-18 Base Freq

Sets the start frequency. A start frequency is a frequency at which the inverter
starts voltage output. The inverter does not produce an output voltage while
the frequency reference is lower than the set frequency. However, if a
deceleration stop is made while operating above the start frequency, the
output voltage will continue until the operation frequency reaches a full stop (0
Hz).

Jise
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DRV-19 Start Freq

Base Freq.t--------> ‘
Frequency StartFreq /
Inverter’s | :

rated voltage| :
Voltage :

Run cmd
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7132 Square Reduction V/F Pattern Operation

Square reduction V/F pattern is ideal for loads such as fans and pumps. It provides non-linear
acceleration and deceleration patterns to sustain torque throughout the entire frequency

range.
Group \Code \ Name H LCD Display \ Parameter Setting \ Setting Range  Unit
1 Square
BAS 07 V/F pattern V/F Pattern 0-3 -
3 Square2

Square Reduction V/F pattern Operation - Setting Details

Code Description

Sets the parameter value to “1 (Square)” or “2 (Square2)” depending on the
load's start characteristics.
Setting Function
BAS-07 V/F 1 | square The inverter produces an output voltage proportionate to
Pattern 1.5 square of the operation frequency.
The inverter produces an output voltage proportionate to
3 | Square2 | 2square of the operation frequency. This setup is ideal for
variable torque loads, such as fans or pumps.
Voltage

100% [~

Linear

~Square
' reduction

Frequency

Base frequency
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7133 User V/F Pattern Operation

The iS7 inverter allows the configuration of user-defined V/F patterns to suit the load
characteristics of a specific motor.

Group Code | Name LCD Display ~ Parameter Setting | Setting Range Unit
07 V/F pattern V/F Pattern | 2 | User V/F 0-2 -
41 User frequency 1 | User Freq 1 15.00 0-Maximum Hz
frequency
42 User voltage 1 User Volt 1 25 0-100% %
43 User frequency 2 | User Freq2 | 30.00 0-Maximum Hz
frequency
BAS 44 User voltage 2 User Volt 2 50 0-100% %
45 | Userfrequency3 | UserFreq3 |45.00 0-Maximum Hz
frequency
46 User voltage 3 UserVolt3 |75 0-100% %
47 User frequency 4 | User Freq4 | 60 0-Maximum Hz
frequency
48 User voltage 4 User Volt4 | 100 0-100% %

User V/F pattern Setting Details

T

BAS-41 User Freq 1
-BAS-48 User Volt 4

Description

Sets the parameter values to assign user-defined frequencies (User Freq x)
for the start and maximum frequencies. Voltages can also be set to
correspond with each frequency, and for each user voltage (User Volt x).
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The 100% output voltage in the figure below is based on the parameter settings of BAS-15
(motor rated voltage). If BAS-15 is set to “0,” it will be based on the input voltage.

Output voltage

1000 |------en-memmmamsmsnsasnsn s ‘
BAS-48 [---o-snrmramrasnsnanenena 7
BAS-46 | -

i Linear.
BAS-44 |- L fF

BAS-42 |-

Start freq. BASL41 BAS-45 ‘ Base freq. Frequency
BAS-43  BAS-47

@ Caution

*  When a normal induction motor is in use, care must be taken not to change the output pattern
from a linear V/F pattern. Non-linear V/F patterns may cause insufficient motor torque or motor
overheating due to over-excitation.

e When a user V/F pattern is in use, the forward torque boost (DRV-16) and reverse torque boost
(DRV-17) will not operate.
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7.14 Torque Boost

7.141 Manual Torque Boost

Manual torque boost enables users to adjust the output voltage during low-speed operation or
motor start. You can increase the low-speed torque or improve motor-starting properties by
manually increasing the output voltage. Configure the manual torque boost while running
loads that require a high starting torque, such as lift-type loads.

Group \ Code H Name H LCD Display  Parameter Setting H Setting Range | Unit
15 Torque boost options Torque 0 | Manual 0-1 -
Boost
DRV
16 Forward torque boost | Fwd Boost* | 2.0 0.0-15.0 %
17 Reverse torque boost | Rev Boost* | 2.0 0.0-15.0 %

* For 90 kW-160 kW model types, the default setting value is 1.0 [%].

Manual Torque Boost Setting Details

Code Description
DRV-16 Fwd Boost Sets the torque boost for forward operation.
DRV-17 Rev Boost Sets the torque boost for reverse operation.

Output Voltage = Output voltage affected by DRV-16,17 Manual torque boost parameter
= V/Fvoltage + Boosted voltage

M
c
= (Maximum voltage - Boosted voltage) x QUTentJTeAUency | b osted voltage =]
Base frequency A
Voltage a0
100% - s
B —— without torque boost z
Fwd
torqueboost| /7 N\
Time
Rev
torque boost
X |
RX | ——
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® Caution

Excessive torque boost will result in over-excitation and motor overheating.

7142 Auto Torque Boost

Set DRV-15 to “1 (Auto)” to enable auto torque boost. While manual torque boost adjusts the
inverter output based on the setting values, regardless of the type of load used during the
operation, auto torque boost enables the inverter to automatically calculate the amount of
output voltage required for the torque boost based on the entered motor parameters.

Because auto torque boost requires motor-related parameters, such as stator resistance,
inductance, and no-load current, auto tuning (BAS-20) has to be performed before the auto
torque boost can be configured. Similarly to manual torque boost, configure auto torque boost
while running a load that requires high starting torque, such as lift-type loads. Refer to 8.9 Auto

Tuning on page 224.

Group Code \ Name LCD Display \ Parameter Setting  Setting Range \ Unit
DRV 15 Torque boost mode | Torque Boost | 1 | Auto 0-2 -
BAS 20 Auto tuning Auto Tuning | 2 | Rs+Lsigma 0-3 -

7143 Advanced Auto Torque Boost

Manual Torque Boost, regardless of load characteristics, outputs the inverter voltage according
to the torque boost amount set by the user. Auto Torque Boost automatically calculates the
boost amount, but auto tuning the motor is required. For Advanced Auto Torque Boost, the
inverter outputs the inverter voltage by adjusting the boost amount according to the load itself
without auto tuning the motor.

Advanced Automatic Torque Boost is adjusted according to the load determined by the Adv
ATB M Gain, Adv ATB G Gain of DRV-27 and 28 values and it can be used when starting torque
is insufficient or when excessive current flows..

Group H Code Name \ LCD Display \ Parameter Setting  Setting Range Unit

DRV |15 | Torque boost mode | Torque Boost 2 | Advanced Auto | 0-2 -

16 Fwd Boost Nete!) Fwd Boost 2.0 0-15 %
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Group \ Code ‘ Name \ LCD Display \ Parameter Setting  Setting Range Unit
17 | Rev Boost Note2) Rev Boost 20 0-15 %
26 | Adv ATB Filter Adv ATB Filter | 100 1-1000 msec
27 Adv ATB M Gain Adv ATB M Gain | 50.0 0-300.0 %
28 Adv ATB G Gain Adv ATB G Gain | 50.0 0-300.0 %

* Note 1, Note 2) For 90 kW - 160 kW products, the factory shipment value is 1.0 [%].

Advanced Auto Torque Boost Setting Details

Code Description

DRV-16 Fwd Boost Adjusts the torque boost amount for forward rotation

DRV-17 Rev Boost Adjusts the torque boost amount for reverse rotation.

DRV-26 Adv ATB Filter Filter gain for calculating the Auto Torque Boost value.

DRV-27 Adv ATB M Gain | Gain for calculating the reverse Auto Torque Boost value.

DRV-28 Adv ATB G Gain | Gain for calculating the regeneration Auto Torque Boost value.

If there is no load, the additional voltage amount due to Auto Torque Boost is 0, which gives
the same result as the normal manual boost.

When the load is applied, the amount of compensation voltage varies depending on the
operation and reverse directions.

If you set the DRV-16 and DRV-17 values differently when using Advanced Auto Torque Boost
at no load, a current hunting operation may occur.

Jise

Output voltage = Primary output voltage + Secondary output voltage
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- Primary output voltage

= Qutput voltage affected by DRV-16,17 Manual torque boost parameter

Current frequency

= (Maximum voltage - Boosted voltage) X
Base frequency

+ Boosted voltage
- Secondary output voltage
= Qutput voltage affected by DRV-27,28 ATB M/G Gain parameter and motor load

Motor max phase voltage Current output current

= Motor rated slip frequency X X ATB M /G Gain X

Base frequency Motor rated current
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Voltage
9
100% — Advanced auto torque boost
== Manual torque boost
=777 Without torque boost

ATE M Gain boost —{ ATB & Gain boast
Fwd torque basst

Rev torque boost
ATE M Gain boost —[

Time

FX

RX

@ Caution

If the torque boost amount is set too large, overheating of the motor due to over-excitation will
occur.

7.15 Output Voltage Setting

Output voltage settings are required when a motor's rated voltage differs from the input
voltage to the inverter. Set BAS-15 to configure the motor’s rated operating voltage. The set
voltage becomes the output voltage of the inverter's base frequency. When the inverter
operates above the base frequency, and when the motor’s voltage rating is lower than the
input voltage at the inverter, the inverter adjusts the voltage and supplies the motor with the
voltage set at BAS-15 (motor-rated voltage). If the motor’s rated voltage is higher than the input
voltage at the inverter, the inverter will supply the inverter input voltage to the motor.

If BAS-15 (motor-rated voltage) is set to “0,” the inverter corrects the output voltage based on
the input voltage in the stopped condition. If the frequency is higher than the base frequency
andwhen the input voltage is lower than the parameter setting, the input voltage will be the
inverter output voltage.

Group Code Name \LCD Display  Parameter Setting  Setting Range \Unit

BAS 15 Motor rated voltage | Rated Volt 220 0, 180-480 Vv
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Output voltage

ABOV [-ooemerernse s ,

180V [-o-mm oo

Base freq. Output freq.

7.16 Start Mode Setting

Select the start mode to use when the operation command is input with the motor in the
stopped condition.

7.16.1 Acceleration Start

Acceleration start is a general acceleration mode. If there are no extra settings applied, the
motor accelerates directly to the frequency reference when the command is input.

Group Code \ Name LCD Display \ Parameter Setting | Setting Range \ Unit

ADV 07 Start mode Start mode 0 Acc - -

7.16.2 Start After DC Braking

m
c
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= @)
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>
(%]

This start mode supplies a DC voltage for a set amount of time to provide DC braking before an
inverter starts to accelerate a motor. If the motor continues to rotate due to inertia, DC braking
will stop the motor, allowing the motor to accelerate from a stop. DC braking can also be used
with a mechanical brake connected to a motor shaft when a constant torque load is applied, if
a constant torque is required after the mechanical brake is released.

Group H Code \ Name LCD Display Parameter Setting = Setting Range \ Unit

ADV 07 Start mode Start Mode 1 DC-Start
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Group H Code \ Name LCD Display Parameter Setting = Setting Range \ Unit
12 |Sertbebraking | be ot Time | 0.00 0.00-60.00 sec
time
13 DCInjection Level | DCInj Level 50 0-200 %
ADV-12

Frequency I

Voltage y ADV-13
R_
@ Caution

The amount of DC braking required is based on the motor’s rated current. Do not use DC braking
resistance values that can cause current draw to exceed the rated current of the inverter. If the DC
braking resistance is too high or brake time is too long, the motor may overheat or be damaged.

7.17 Stop Mode Setting

Select Stop mode to stop the inverter operation.

7.17.1 Deceleration Stop

Deceleration stop is a general stop mode. If there are no extra settings applied, the motor
decelerates to 0 Hz and stops, as shown in the figure below.

Group Code \ Name \ LCD Display \ Parameter Setting \ Setting Range \ Unit
ADV 08 Stop mode Stop Mode 0 Dec - -
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Frequency

Run cmd

Deceleration time

7.17.2 Stop after DC Braking

When the operation frequency reaches the set value during deceleration (DC braking
frequency) the inverter stops the motor by supplying DC power to the motor. With a stop
command input, the inverter begins decelerating the motor. When the frequency reaches the
DC braking frequency set at ADV-17, the inverter supplies DC voltage to the motor and stops it.

Group | Code Name { LCD Display | Parameter Setting | Setting Range } Unit
08 Stop mode Stop Mode 0 Dec 0-4 -
14 | OQutputblocktime 5 g Time | 0.10 0.00-60.00 | sec
before braking
ADV L )
15 DC braking time DC-Brake Time | 1.00 0-60 sec
16 DC braking amount DC-Brake Level | 50 0-200 %
17 DC braking frequency | DC-Brake Freq | 5.00 0.00-60.00 Hz
Note w

m
c
>
o
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DC braking does not produce stop torque. Install appropriate peripheral devices if stop torque is
required in your application.

DC Braking After Stop Setting Details

\ Description

Sets the time to block the inverter output before DC braking. If the inertia of the
load is great, or if the DC braking frequency (ADV-17) is set too high, a fault trip
may occur due to overcurrent conditions when the inverter supplies DC voltage

ADV-14 DC-Block
Time

LS-ELECTWJC 1 85
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Code | Description

to the motor. Prevent overcurrent fault trips by adjusting the output block time
before DC braking.

ADV-15 DC-
Brake Time

Sets the time duration for the DC voltage supply to the motor.

ADV-16 DC-
Brake Level

Sets the amount of DC braking to apply. The parameter setting is based on the
rated current of the motor.

ADV-17 DC-
Brake Freq

Sets the frequency to start DC braking. When the frequency is reached, the
inverter starts deceleration. If the dwell frequency is set lower than the DC
braking frequency, the dwell operation will not work and DC braking will start
instead.

ADV-17
Frequency

ADV-14 ADV-15

Voltage

Current

Run cmd

® Caution

»  The motor can overheat or be damaged if an excessive amount of DC braking is applied to the
motor or if the DC braking time is set to a high value.

«  DCbraking is configured based on the motor’s rated current. To prevent overheating or
damaging motors, do not set the current value higher than the inverter's rated current.

7.17.3 Free Run Stop

When the operation command is off, the inverter output turns off, and the load stops due to
residual inertia.
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Group \ Code Name \ LCD Display Parameter Setting | Setting Range Unit
ADV | 08 Stop mode Stop Mode 2 Free-Run 0-4 -
Frequency, :

voltage :

@ Caution

When there is high inertia on the output side and the motor is operating at high speed, the load's
inertia will cause the motor to continue rotating even after the inverter output is blocked.

7.174 Power Braking

When the inverter's DC voltage rises above a specified level due to motor-regenerated energy,
a control is made to either adjust the deceleration gradient level or reaccelerate the motor in
order to reduce the regenerated energy. Power braking can be used when short deceleration
times are needed without braking resistors, or when optimum deceleration is needed without
causing an over voltage fault trip.

m
‘ c
Group Code \ Name LCD Display  Parameter Setting Setting Range \ Unit 5 g
ADV | 08 Stop mode Stop Mode | 4 Power Braking | - - g &
wn
® Caution

»  To prevent overheating or damaging the motor, do not apply power braking to loads that
require frequent deceleration.

»  Stall prevention and power braking only operate during deceleration, and power braking takes
priority over stall prevention. In other words, when both bit 3 of PRT-50 (stall prevention and
flux braking) and ADV-08 (braking options) are set, power braking will take precedence.

. Note that if the deceleration time is too short or the inertia of the load is too great, an
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overvoltage fault trip may occur.

»  Note thatif a free run stop is used, the actual deceleration time may be longer than the preset
deceleration time.

7.18 Frequency Limit

The operation frequency can be limited by setting a maximum frequency, start frequency,
upper limit frequency, and lower limit frequency.

7181 Frequency Limit Using Maximum Frequency and Start

Frequency
Group } Code H Name Lep Display | Parameter Setting  Setting Range } Unit
19 Start frequency Start Freq 0.50 0.01-10.00 Hz
DRV
20 Maximum frequency | Max Freq 60.00 40.00-400.00 Hz

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Description

Sets the lower limit value for all speed unit parameters that are expressed in
DRV-19 Start Freq | Hz or rpm. Any operation frequency input that is lower than the start
frequency is treated as a 0 Hz input.

Sets an upper limit frequency to all speed unit parameters that are expressed
DRV-20 Max Freq | in Hz or rpm, except for the base frequency (DRV-18). An operation frequency
cannot be set higher than the maximum frequency.

7182 Frequency Limit Using Upper and Lower Limit Frequency
Values

T

Group } Code { Name Lep Display | Parameter Setting = Setting Range " Unit

ADV 24 Frequency limit Freq Limit 0 —-No — No/Yes -

188 l LSE.ecTric
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Group \ Code \ Name \LCD Display Parameter Setting Setting Range Unit
25 | Frequencylower | oo imitlo | 0.50 0.0-maximum | |,
limit value frequency
26 | TrequeNcyUpPer | limitHi | 60.00 O5-maximum |,
limit value frequency
34 Jog Fregency Limit | Jog Freq Limit | 1 --Yes - | No/Yes -

Jise
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Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code | Description

ADV-24 Freq Limit

The initial setting is “0 (No).” Changing the setting to “1 (Yes)" allows you to
set the lower limit frequency (ADV-25) and the upper limit frequency (ADV-
26). When the setting is “0 (No)", codes ADV-25 and ADV-26 are not visible.

ADV-25 Freq Limit Lo
ADV-26 Freq Limit Hi

Sets upper and lower frequency limits. All frequency selections are
restricted to frequencies from within the upper and lower limits.

This restriction also applies when you in input a frequency reference using
the keypad.

ADV-34 Jog Freq Limit

This code allows you to select whether to use the frequency limit function
with frequency upper/lower limits for jog operations.

When ADV-34 is set to “Yes”, the frequency limit is applied if the frequency
limit function using the frequency upper/lower limits is set the same as a
normal operation for jog operations.

When ADV-34 is set to “No”, the frequency limit value is not applied even if
the frequency limit function using the frequency upper/lower limits is set
for jog operations. However, the frequency limit for the maximum
frequency and the start frequency applies.

Frequency

Upper limit

Lower limit

—— without upper / lower limits

Max. Frequency

i 10V V1 (voltage input)

® Caution

T 20mA | (current input)

»  When ADV-24 (Freq Limit) is set to “Yes,” the frequency set at ADV-25 (Freq Limit Lo) is the
minimum frequency (Low Freq). If ADV-24 (Freq Limit) is set to “No,” the frequency set at DRV-19
(Start Freq) becomes the minimum frequency.

»  When ADV-24 (Freq Limit) is set to “Yes,” the frequency set at ADV-26 (Freq Limit Hi) is the
maximum frequency (High Freq). If ADV-24 (Freq Limit) is set to “No,” the frequency set at DRV-
20 (Max Freq) becomes the maximum frequency.
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7183 Frequency jJump

Use frequency jump to avoid mechanical resonance frequencies. The inverter will avoid specific
frequency ranges during acceleration and deceleration. Operation frequencies cannot be set
within the preset frequency jump band.

When the operation frequency is increased while the frequency parameter setting value
(voltage, current, RS-485 communication, keypad setting, etc.) is within a jump frequency band,
the frequency will be maintained at the lower limit value of the frequency band. Then, the
frequency will increase when the frequency parameter setting exceeds the range of
frequencies used by the frequency jump band.

Group \ Code \ Name \ LCD Display\ Parameter Setting \ Setting Range H Unit
27 Frequencyjump |JumpFreq |0 |--No-- No/Yes -
28 Jump f'reo.|uency Jumplo1 | 1000 0.00—Jump frequency Hz
lower limit1 upper limit 1
Jump frequency lower
29 Jump fr'eq.uency JumpHi1 | 15.00 limit 1-Maximum Hz
upper limit1
frequency
o [l ooz oo oy,
ADV PP
Jump frequency lower
31 |Jumpfrequency |\ oo | 2500 limit 2-Maximum Hz
upper limit 2
frequency
2 Jump frequency JumpLo3 | 3000 0.00—Jump frequency Uz
lower limit 3 upper limit 3
Jump frequency lower
33 |Jumpfrequency | s [35.00 limit 3-Maximum Hz
upper limit 3 S W
frequency 0L
=7}
on
3
7]
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Frequency

i]OV V1(voltage input)
"20mA  I(currentinput)

— when the frequency reference decreases

— when the frequency reference increases

7.19 2" Operation Mode Setting

Apply two types of operation modes and switch between them as required. For both the first
and second command source, set the frequency after shifting operation commands to the
multi-function input terminal. Mode switching can be used to stop remote control during an
operation using the communication option and to switch the operation mode to operate via
the local panel, or to operate the inverter from another remote control location.

Select one of the multi-function terminals from codes IN-65-75 and set the parameter value to

“15 (2nd Source)".
Group \ Code \ Name \ LCD Display Parameter Setting H Unit
06 Command source Cmd Source 1 Fx/Rx-1 -
DRV 07 Frequency reference source Freq Ref Src 2 Vv -
08 Torque reference source Trq Ref Src 0 | Keypad-1
04 2nd command source Cmd 2nd Src 0 | Keypad -
BAs |05 | 2ndfrequency reference Freq 2nd Src 0 |KeyPad1 |-
source
06 2nd torque reference source | Trq 2™ Src 0 | Keypad-1
Px Define
IN 65-75 | Px terminal configuration (Px: P1-P8 [optional: | 15 | 2nd Source |-
P9-P11])
192 | LSELecTrIc
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2nd Operation Mode Setting Details

Code | Description

If signals are provided to the multi-function terminal set as the 2nd

BAS-04 Cmd 2nd command source (2nd Source), the operation can be performed using the
Src values set at BAS-04-05 instead of the values set at DRV-06 and DRV-07.
BAS-05 Freq 2nd Src | The 2nd command source settings cannot be changed while operating with
the 1st command source (Main Source).

If signals are provided to the multi-function terminal set as the 2nd
command source (2nd Source), the operation can be performed using the
torque reference set at BAS-06 instead of the value set at DRV-08.

BRSTB Vi Al S Codes DRV-08 and BAS-06 are visible only when DRV-09 (Control mode) is set
to “sensorless” or “vector” control mode, and DRV-10 (Torque control) is set
to “Yes.”

® Caution

«  When you set the multi-function terminal to the 2nd command source (2nd Source) and input
the signal, the inverter's operation state changes according to the operation frequency and the
operation command configured for the 2nd command. Before shifting the input to the multi-
function terminal, ensure that the 2nd command is correctly set. An overvoltage fault trip may
occur if the deceleration time is too short or the inertia of the load is too high.

«  Depending on the parameter settings, the inverter may stop operating when you switch
command modes.
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7.20 Multi-function Input Terminal Control

Filter time constants and the type of multi-function input terminals can be configured to
improve the response of the input terminals.

Group Code \ LCD Display \ Parameter Setting \ Setting Range  Unit
Multi-function input
85 terminal On filter DIOnDelay |0 0-10000 ms
Multi-function input
N 86 terminal OFf filter DIOff Delay |0 0-10000 ms
gy | MultHfunctioninput | e\ sei | 0000 0000* - -
terminal selection
g | MultiHfunctioninput | o 0000 0000* - -
terminal status

* From the last bit to the first, the bits are for multi-purpose inputs P1-P8 (the last bit is for input 1,
and the first bit is for input 8).

Multi-function Input Terminal Control Setting Details

Code \ Description

IN-85 DI On Delay, | When the terminal receives an On or Off input signal, it is recognized as an On
IN-86 DI Off Delay | or Off signal after the set delay time has elapsed.

Selects terminal contact types for each input terminal. The position of the dot
corresponds to the segment that is on as shown in the table below. With the
bottom segment on, it indicates that the terminal is configured as an A
terminal (Normally Open) contact. With the top segment on, it indicates that
IN-87 DINC/ the terminal is configured as a B terminal (Normally Closed) contact. Terminals
NO Sel are numbered P1-P8, from right to left.

Type B terminal status (Normally Closed) |A terminal status (Normally Open)

Keypad H @

Displays the configuration of each contact. When a segment is configured as
an A terminal at DRV-87, the On condition is indicated by the top segment
turning on. The Off condition is indicated when the bottom segment is turned
on. When contacts are configured as B terminals, the segment dots behave
IN-90 DI Status conversely. Terminals are numbered P1-P8, from right to left.

Type A terminal setting (On) A terminal setting (Off)

Keypad H @

194 LSELECTPIC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Basic Functions
' -
7.21 Expanded I/0 Control with an Optional I/0
Expansion Module

You can install an I/O expansion module to add 3 digital input and 3 digital output (relay output)
multi-function terminals to the iS7 inverter. The following table lists the function codes to
control the expanded I/0 functions.

Code { Name { LCD Display H Parameter Setting { Unit

73 Px termlpal conﬁg.uratlon P9 Define o | None
(P9 terminal function)
Px terminal configuration
N 74 (P10 terminal function) P10 Define 0 | None
75 Px termlngl conﬁgl.{raﬂon P11 Define o | None
(P11 terminal function)
34 Multi-function relay-3 Relay 3 2 | FDT-2
ouT |35 Multi-function relay-4 Relay 4 3 | FDT-3
36 Multi-function relay-5 Relay 5 4 | FDT-4
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8 Learning Advanced Features

This chapter describes the advanced features of the iS7 inverter.

8.1 Operating with Auxiliary References

Frequency references can be configured with various calculated conditions that use the main
and auxiliary frequency references simultaneously. The main frequency reference is used as
the operating frequency, while auxiliary references are used to modify and fine-tune the main
reference.

Group \ Code LCD Display  Parameter Setting \ Setting Range Unit
DRV |07 Frequency reference FreqRefSrc |0 Keypad-1 | 0-9 -
source
Auxiliary frequency
01 AuxRefSrc |1 Al 0-5 -
reference source
BAS | 02 Auxﬂmryfrequency Aux Calc 0 M+G*A) 0-7 i
reference calculation type | Type
03 | Audliaryfrequency AuxRefGain - [ 0.00 -200.0-2000 | %
reference gain
IN 65-75 | Px terminal configuration | Px Define 36 | dis Aux Ref | 0-48 -

* Codes IN-01-16 must be set to the default values, and IN-06 (V1 Polarity), set to “1 (Bipolar)".

The table above lists the available calculated conditions for the main and auxiliary frequency
references. Refer to the table to see how the calculations apply to an example where the DRV-
07 Frg Src code has been set to “0 (Keypad-1)", and the inverter is operating at a main reference
frequency of 30.00 Hz. Signals at-10 to +10 V are received at terminal V1, with the reference
gain set at 5%. In this example, the resulting frequency reference is fine-tuned within the range
of 27.00-33.00 Hz* (+/- 5% of 60 Hz).

Auxiliary Reference Setting Details

Description

Sets the input type to be used for the auxiliary frequency reference.
Configuration | Description
0 | None Auxiliary frequency reference is disabled.

BAS-01 Aux Ref
Src
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Code Description

1 Vi Sets the V1 (voltage) terminal at the control terminal block
as the source of the auxiliary frequency reference.

5 n Sets the I1 (current) terminal at the control terminal block
as the source of the auxiliary frequency reference.

3 v Sets the V2 (voltage) terminal at the optional I/O expansion
module as the source of the auxiliary frequency reference.

4 Sets the 12 (current) terminal at the optional I/O expansion
module as the source of the auxiliary frequency reference.

5 | pulse Sets the pulse input terminal at the optional encoder
module as the source of the auxiliary frequency reference.

Sets the auxiliary reference gain with BAS-03 (Aux Ref Gain) to configure the
auxiliary reference and set BAS-02 to decide the percentage to be reflected
when calculating the main reference. Note that items 4-7 below may result in
either plus (+) or minus (-) references (forward or reverse operation) even
when unipolar analog inputs are used.*

Configuration Formula for frequency reference

0 | MHG*A) Main reference + (BAS-03 x BAS-01 x IN-01)

1 M*(G*A) Main reference x (BAS-03 x BAS-01)

2 | M/G*A) Main reference / (BAS-03 x BAS-01)

3 | MHM*G*A} (l\)/ﬁ;n reference + (Main reference x [BAS-03 x BAS-
BAS-02 4 | M+G*2*%(A-50) | Main reference + BAS-03 x 2 x (BAS-01-50) x IN-01

*{GFEIF(A-

Aux Calc Type 5 2/('));(6 2HA Main reference x (BAS-03 x 2 x [BAS-01-50])

6 | MAG*2*(A-50)} | Main reference / (BAS-03 x 2 x [BAS-01-50])

7 M+M*G*2* Main reference + Main reference x BAS-03 x 2 x

(A-50) (BAS-01-50)

M: Main frequency reference (Hz or rpm)
G: Auxiliary reference gain (%)
A: Auxiliary frequency reference (Hz or rpm) or gain (%)

Note

When the maximum frequency value is high, output frequency deviation may
occur due to analog input variation and deviations in the calculations.

BAS-03 Aux Ref Adjusts the size of the input (BAS-01 Aux Ref Src) configured for the auxiliary
Gain frequency.

m
o
Y
(o
c
=
[+
(7}

pasueApy

Set one of the multi-function input terminals to “40 (dis Aux Ref)" and turn it
on to disable the auxiliary frequency reference. The inverter will operate using
the main frequency reference only.

IN-65-75 Px
Define

LSE ecrric 197

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features

Command frequency M

set at DRV-07 ——p
Calculated
Auxiliary frequency A frequency
set at BAS-01 —/o—}

The auxiliary command frequency is turned off when the terminal input (Px) set to “40 (dis Aux
Ref)" is on.

Auxiliary Reference Operation Ex #1

Keypad Frequency Setting is Main Frequency, and V1 Analog Voltage is Auxiliary Frequency

Main frequency (DRV-07): Keypad (operation frequency 30 Hz)

Maximum frequency setting (DRV-20): 400 Hz

Auxiliary frequency setting (BAS-01): V1 [Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]

Auxiliary reference gain setting (BAS-03): 50%

IN-01-32: Factory default

Example: An input voltage of 6 V is supplied to V1, and the frequency corresponding to 10 V is 60
Hz. The table below shows the auxiliary frequency A as 36 Hz [=60 Hz X (6 /10 V)] or 60% [= 100%

X (6 V/10 V)].

Setting * Calculating final command frequency**

0 | M[HZIHG[%]*A[Hz]) 30 Hz(M)+(50%(G)x36 Hz(A))=48 Hz

1 | M[HZ]*(G[%]*A[%]) 30 Hz(M)x(50%(G)x60%(A))=9 Hz

2 | M[HZIAGI[%]*A[%]) 30 Hz(M)/(50%(G)x60%(A))=100 Hz

3 | M[HZI+{M[HZ]*(G[%]*A[%])} 30 Hz(M)+{30[HZIX(50%(G)x60%(A))}=39 Hz

4 | M[HzZ]+G[%]*2*(A[%]-50[%])[Hz] 30 Hz(M)+50%(G)x2x(60%(A)-50%)x60 Hz=36 Hz

5 | M[HZ]*{G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(60%(A)-50%)}=3 Hz

6 | M[HZ]/{G[%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%-50%)}=300 Hz

7 | M[HZ]+M[HZ]*G[%]*2*(A[%]-50[%]) |30 Hz(M)+30 Hz(M)x50%(G)x2x(60%(A)-50%)=33 Hz

* M: Main frequency reference (Hz or rpm)/G: Auxiliary reference gain (%)/A: Auxiliary frequency

reference (Hz or rpm) or gain (%).

** If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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Auxiliary Reference Operation Ex #2

The Keypad Frequency Setting is the Main Frequency, and I2 Analog Voltage is the Auxiliary

Frequency

«  Main frequency (DRV-07): Keypad (Operation frequency 30 Hz)

»  Maximum frequency setting (BAS-20): 400 Hz

«  Auxiliary frequency setting (BAS-01): I1 [Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]

«  Auxiliary reference gain setting (BAS-03): 50%

«  IN-01-32: Factory default

Example: An input current of 10.4 mA is applied to I1, with the frequency corresponding to 20 mA
of 60 Hz. The table below shows auxiliary frequency A as 24 Hz [=60[Hz] X {(10.4[mA]-
4[mA])/(20[mA] - 4[mA])}] or 40% [=100[%] X {(10.4[mA] - 4[mA])/(20[mA] - 4[mA])}].

Setting* Calculating final command frequency**

0 | MIHZIHGI%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz

1 | MIHZI*(G[%]*A[%]) 30 Hz(M)X(50%(G)x40%(A))=6 Hz

2 | M[HZI/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

3 | M[HZ]+H{M[Hz]*(G[%]*Al%])} 30 Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36 Hz

4 | M[HZ]+G[%]*2*(A[%]-50[%])[Hz] 30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz

5 | M[HZ]*{G[%]*2*(A[%)]-50[%]) 30 Hz(M)x{50%(G)x2x(40%(A)-50%)}=-3 Hz (Reverse )

6 | M[HZ]/AG[%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%-40%)}=-300 Hz (Reverse )

7 | M[HZ]+M[HZ]*G[%]*2*(A[%]- 30 Hz(M)+30 Hz(M)x50%(G)x2x (40%(A)-50%)=27 Hz
50[%])

*M: Main frequency reference (Hz or rpm)/G: Auxiliary reference gain (%)/A: Auxiliary frequency
reference Hz or rpm) or gain (%).
** If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.
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V1 is the Main Frequency, and I1 is the Auxiliary Frequency
«  Main frequency (DRV-07): V1 (frequency command setting to 5 V and is set to 30 Hz)
«  Maximum frequency setting (DRV-20): 400 Hz
«  Auxiliary frequency (BAS-01): 11 [Display by percentage (%) or auxiliary frequency (Hz)
depending on the operation setting condition]
»  Auxiliary reference gain (BAS-03): 50%
«  IN-01-32: Factory default

Example: An input current of 10.4 mA is applied to I1, with the frequency corresponding to 20 mA
of 60 Hz. The table below shows auxiliary frequency A as 24 Hz [=60[Hz]x{(10.4[mA]-
4[mA])/(20[mA]-4[mA])}] or 40% [=100[%] x {(10.4[mA] - 4[mA]) /(20 [mA] - 4ImA])}].

Setting* Calculating final command frequency**

0 | M[HZIHG[%]*A[Hz]) 30 Hz(M)+(50%(G)x24 Hz(A))=42 Hz

1 | M[HZI*(G[%]*A[%]) 30 Hz(M)x(50%(G)x40%(A))=6 Hz

2 | M[HZ)/(G[%]*A[%]) 30 Hz(M)/(50%(G)x40%(A))=150 Hz

3 | MHZ]+{M[HZ]*(G[%]*A[%])} 30 Hz(M)+{30[HzIx(50%(G)x40%(A))}=36 Hz

4 | M[HZ]+G[%]*2*(A[%]-50[%])[Hz] |30 Hz(M)+50%(G)x2x(40%(A)-50%)x60 Hz=24 Hz

5 | MIHZI*{G[%]*2*(A[%]-50[%])} 30 Hz(M)x{50%(G)x2x(40%(A)-50%)}=-3 Hz (Reverse)
6 | MIHZIAGI%]*2*(A[%]-50[%])} 30 Hz(M)/{50%(G)x2x(60%-40%)}=-300 Hz(Reverse)

7 | M[HZI+M[HZ]*G[%]I*2*(A[%]-50[%]) | 30 Hz(M)+30 Hz(M)x50%(G)x2X(40%(A)-50%)=27 Hz

*M: Main frequency reference (Hz or rpm)/G: Auxiliary reference gain (%)/A: Auxiliary frequency
reference (Hz or rpm) or gain (%).
**If the frequency setting is changed to rpm, it is converted to rpm instead of Hz.

Note

When the maximum frequency value is high, output frequency deviation may occur due to analog
input variation and deviations in the calculations.
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8.2 Jog Operation

The jog operation allows for temporary control of the inverter. You can enter a jog operation
command using the multi-function terminals.

The jog operation is the second-highest priority operation, after the dwell operation. If a jog
operation is requested while operating the multi-step, up-down, or 3-wire operation modes,
the jog operation overrides all other operation modes.

821 Jog Operation 1-Forward Jog via Multi-function Terminal

The jog operation is available using the multi-function terminal input. To start a forward jog
operation, an Fx operation command must be entered. The table below lists parameter
settings for a forward jog operation using the multi-function terminal input.

Group\ Code \ Name \ LCD Display \ Parameter Setting  Setting Range \ Unit
11 Jog frequency JOG Frequency | 10.00 0.5- Max Freq | Hz
Jog operation X g
DRV 12 Scceleration time JOG Acc Time 20.00 0.00-600.00 sec
13 |Jegoperation e time 30,00 0.00-600.00 | sec
deceleration time
Px terminal Px Define(Px:
IN 65-75 confiquration P1-P8 [optional: | 6 JOG - -
9 P9-P11])
Forward Jog Details
Code H Description
Select an input terminal from IN-65-75 (P1-P8 [optional: P9-P11]) and set
it to “6 (Jog)". p °>_
— o <
P1| FX = )
IN-65-75 Px Define i =2
P5 |JOG o o
“w o
™M

[Terminal settings for jog operation using the P5 terminal]

DRV-11 JOG Frequency

Sets the operation frequency.
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DRV-12 JOG Acc Time Sets the acceleration speed for a jog operation.

DRV-13JOG Dec Time

Sets the deceleration speed for a jog operation.

If a signal is entered at the jog terminal while an Fx operation command is on, the operation
frequency changes to the jog frequency and the jog operation begins.

DRV-13 DRV-12
Frequency DRV-11
P5 | z
000 | o
Run cmd

e

822 Jog Operation 2-Forward/Reverse Jog via Multi-function
Terminal

For jog operation 1, an operation command must be entered to start an operation, but while
using jog operation 2, a terminal that is set for a forward or reverse jog also starts an operation.

The priorities for the frequency, acc/dec time and terminal block input during operation in
relation to other operating modes (Dwell, 3-wire, up/down, etc.) are identical to jog operation 1.
If a different operation command is entered during a jog operation, it is ignored and the
operation maintains the jog frequency.

Group' Code Name

| LcD Display | Parameter setting | Setting Range | Unit
11 Jog frequency JOG Frequency 10.00 0.5-Max Freq | Hz
12 [Jegoperation e e Time 20.00 0.00-600.00 | sec
DRV acceleration time
13 [Operaton 66 bec Time 30.00 0.00-600.00 | sec
deceleration time
Px terminal Px Define 46 | FWDJOG
IN 65-75 confiquration (Px: P1-P8 - -
g [optional: P9-P11]) | 47 | REVJOG
202 LS-ELECTW‘C
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DRV-12(Acc time) DRV-13(Dec time) DRV-12
— — < DRV-11
"DRV-11
: (Jog frequency)
. DRV-12 DRV-13
REV Key 3 I

FWDkey | oo

823 Jog Operation via Keypad Input

The jog operation is available using the keypad input as well.

The priorities for the frequency, acc/dec time, and terminal block input during an operation in
relation to other operating modes (Dwell, 3-wire, up/down, etc.) are identical to jog operations
using the terminal input.

Group Code \ Name \ LCD Display \ Parameter setting Setting Range \ Unit
11 Jog frequency JOG Frequency 10.00 0.5-Max Freq Hz
Jog operation .
DRV 12 acceleration time JOG Acc Time 20.00 0.00-600.00 sec
13 [Operaton oG pecTime | 30.00 0.00-60000 | sec
deceleration time

The table below lists parameter settings for a forward jog operation using the keypad input.

MODE \ Group Code  LCD Display \ Parameter Setting \ Setting Range \ Unit o °>_
CNF |- 42 | MultiKey Sel 1 | oG Key - - 2 S
=]
PAR DRV 06 Cmd Source 0 | Keypad 0-5 sec a P
o

After setting CNF-42 to “1 (JOG Key)" and DRV-06 (in PAR mode) to “0 (Keypad)", you can start
the jog operation using the keypad by pressing the [MULTI] key on the keypad.
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When you press the [MULTI] key, “J" is displayed on the keypad indicating that a jog operation
via the keypad is available. Press and hold the [FWD] or [REV] key to perform forward or reverse

jog operations. Jog operations stop when you lift your finger from the [FWD] or [REV] key on
the keypad.

DRV-12(Acc time) DRV-13(Dec time) DRV-12

— — “—__ DRV-11
When setting| s
multi-key jog|: /"
'DRV-11
: Jog frequency)

. DRV-11
— —
DRV-12 DRV-13

REVKey | —

FWDKey | om0

83 Up/down Operation

The acc/dec time can be controlled via the input at the multi-function terminal block. The up-
down operation can be applied easily to a system that uses the upper-lower limit switch signals
(such as those of a flow meter) for acc/dec commands.

Group H Code \ Name LCD Display \ ParameterSetting\ Setting Range \ Unit

65 Up/down operation | U/D Save 1 | ves 0-1 )
frequency save Mode
0:U/D Normal
ADV |85 | Up/downmode Sel | U/DModeSel |0 | U/DNormal ;E;g Step
Step+Norm
/ .
26 Up/down Step UD StepFreq |- |0 0-maximum Hz
fregency frequency
17 | Up
Px Define
: Y 18 | Down
N 65-75 Px te.rmlnafl (Px: .P1 P8 0-51 i
configuration [optional: 19 | U/D Save
P9-P11])
20 | U/D Clear

204 LSELECTPIC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features

Up/down Operation Setting Details

Code | Description

IN-65-75 Px Define

Select two terminals for up/down operation and set them to “19 (Up)” and

“20 (Downy)”, respectively. With the operation command input, acceleration
begins when the Up terminal signal is on. Acceleration stops and constant
speed operation begins when the signal is off.

During operation, deceleration begins when the Down signal is on.
Deceleration stops and a constant speed operation begins when both the
Up and Down signals are entered at the same time.

Frequency : Lo P \ﬂ
P7UP) | ol e i |
P8(Down) s R s R
Run ecmd (FX)

ADV-65 U/D Save
Mode

During a constant speed operation, the operating frequency is saved
automatically under the following conditions: The operation command (Fx
or Rx) is off, a fault trip occurs, or the power is off.

You can also save the up/down operation frequency while the inverter is
operated at a constant speed by setting one of the multi-function terminals
(IN-65-75) to “19 (U/D Save)", or by setting ADV-65 to “1 (Yes)".

If the up/down frequency saving function is enabled for the terminal and
keypad inputs, the operation frequency will be saved as described in the
following table:

Save by keypad input Save by keypad input
(ADV-65) set to “1 (IN-65-75) set to “19 (U/D U/D Save Result
(Yes)’ Save)”

X X X

0 X [ piF-y

X 0 0 23

o o ) 5 5
“w o
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Code | Description
ADV-65 U/D Save Mode: Yes
Saved ‘
frequency :
Output ;
frequency TN N T
o | mm TR EREI
Down 1 i E L
Clear i : } .
Runcmd(X) | ool o) e W
ADV-65 U/D Save Mode: No
Saved
frequency
Output :
frequency TN —
Up [
Down L o
Save . : R 1
Clear f ‘ 1 : . |
Runcmd(FX) | sl s [
When the operation command is turned on again, or when the inverter
regains the power source or resumes to a normal operation from a fault
trip, it resumes operation at the saved frequency.
To delete the saved frequency, use the multi-function terminal block. Set
one of the multi-function terminals to “20 (U/D Clear)” and apply signals to it
during a constant speed operation. The saved frequency and the up/down
operation configuration will be deleted.
Configuration Description
ADV-85 U/D Mode
Sel o | u/D Normal Targeted Erequency increase or decrease based
on Max/Min Frequency
1 | U/D Step According to Edge input of up/down port,
206 LSELECT/?IC
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Code | Description

Frequency will be increase or decrease as much as
ADV-86 setting date.

2 | U/D Step+Norm | Frequency that will be set by Edge input.

1:U/D STEP

Output
Frequency

Up

Down

2o

2:U/D STEP+Norm

Output
Frequency

Up

Down

m
o
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84 3-Wire Operation

The 3-wire operation latches the signal input (the signal stays on after the button is released),
and is used when operating the inverter with a push button.

T

Group { Code | Name { LCD Display Parameter Setting H Setting Range W Unit
DRV | 06 Command source | Cmd Source 1 | FX/Rx-1 0-5
Px terminal Px Define(Px:
IN 65-75 confiauration P1-P8 [optional: | 14 | 3-Wire 0-51
9 P9-P11])

To enable the 3-wire operation, the following circuit sequence is necessary. The minimum input
time (t) for 3-wire operation is 1 ms, and the operation stops when both the forward and
reverse operation commands are entered at the same time.

=1

Jirf

Fa: IN-ES

P2 | R¥:IN-BE

P& | 3-Wire : IN-T2

Chd

s
N0

[Terminal connections for 3-wire operation]

Frequency

FX _'E"_

RX |
3-Wire

[3-wire operation]
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85 Safe Operation Mode

When the multi-function terminals are configured to operate in Safe mode, operation
commands can be entered in Safe mode only. Safe mode is used to safely control the inverter
through the multi-function terminals.

Group \ Code \ Name LCD Display Parameter Setting = Setting Range \ Unit
70 Safe qperatlon Run En Mode 1 DI Always Enable / | -
selection Dependent | DI Dependent
Safe operation .
ADV 71 stop mode Run Dis Stop 0 | Free-Run 0-2 -
Safe operation
72 deceleration Q-Stop Time 5.0 0.0-600.0 sec
time
Px terminal Px Define(Px: P1-P8
IN 6575 configuration | [optional: P9-P11]) 13 | RUNEnable | 0-51 i

Safe Operation Mode Setting Details

Code { Description

From the multi-function terminals, select a terminal to operate in Safe mode

(WReEs b and set it to “13 (RUN Enable)".

Setting Function
ADV-70 Run En 0 | Always Enable | Safe operation mode is deactivated.
Mod - - -
ode 1 | DIDependent Recogmz.es the ope!’atlon command from a multi
function input terminal.

Set the operation of the inverter when the multi-function input terminal
configured for Safe mode is off.
When the Safe mode signal is given, the inverter decelerates according to the

settings at the Q-Stop time. The inverter decelerates and stops according to S

the deceleration time (Dec Time) settings if the run command is off. g =<’-

ADV-71 Run Dis Setting Function es
Sto Blocks the inverter output when the multi-function a2
P 1 | Free-Run P a8

terminal is off.

The deceleration time (Q-Stop Time) used in Safe
mode. It stops after deceleration and then the
operation can resume only when the operation
command is entered again. The operation will not

2 | Q-Stop
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Code | Description

begin if only the multi-function terminal is on.
The inverter decelerates to the deceleration time (Q-
Q-Stop Stop Time) in Safe operation mode. It stops after
3 Resume deceleration. Then, if the multi-function terminal is

on, the operation resumes as soon as the operation
command is entered.

ADV-72 Q-Stop Set the deceleration time when ADV-71 (Run Dis Stop) is set to “1 (Q-Stop)” or

Time “2 (Q-Stop Resume)"”.

ADV-71 ADV-71 ADV-71
O(Free - Run 1(Q-Stop) 2(Q-Stop Resume)

)
Frequency |

Px(RUN Enable)

86 Dwell Operation

When DRV-09 (Control mode) is set to “0 (V/F mode)”, a dwell operation may be used to
maintain torque during inverter application, such as when enough torque is required before
releasing mechanical brakes on lift-type loads. A dwell operation is based on the acc/dec dwell
frequency and the dwell time set by the user. The following conditions also affect dwell
operations.

« Acceleration Dwell Operation: When an operation command is given, acceleration
continues until the acceleration dwell frequency and constant speed is reached within the
acceleration dwell operation time (Acc Dwell Time). After the Acc Dwell Time has passed,
acceleration is carried out based on the set acceleration time and operation speed.

» Deceleration Dwell Operation: When a stop command is given, deceleration continues
until the deceleration dwell frequency and constant speed are reached within the
deceleration dwell operation time (Dec Dwell Freq). After the set time has passed,
deceleration is carried out based on the set deceleration time, and then the operation
stops.
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Group H Code \ Name \ LCD Display H Parameter Setting Setting Range \ Unit
Start frequency
20 ch.-:-llfrequency. Acc Dwell Freq | 5.00 - Maximum Hz
during acceleration
frequency
g1 | Operationtime el Time | 0.0 0.0-60.0 sec
during acceleration
ADV ;
Start frequency
gy | Dwellfrequency 1 b ellFreq | 5.00 ~Maximum | Hz
during deceleration
frequency
23 |Operationtime 5o buellTime | 0.0 0.0-60.0 sec
during deceleration

ADV-21 ADV-23
Dwell acc. time Dwell dec. time
h f :

ADV-22

Operation ADV-2§0 ‘Dec. dwell frequency
Frequency Acc. dwéll frequency V B
Run cmd — T

Note

Dwell operations are not performed when:

«  The dwell operation time is set to 0 sec or the dwell frequency is set to 0 Hz.

»  Re-acceleration is attempted from a stop or during deceleration, since only the first acceleration
dwell operation command is valid.

Frequency Changes in I °>_
frequency reference 9 §

Acc.dwell | = ________ < g
frequency ' ' o 3

Rnemd |

[Acceleration dwell operation]

<—>I Acc. dwell tinje
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Although a deceleration dwell operation is carried out whenever stop commands are entered
and the deceleration dwell frequency is passed through, it does not work during a deceleration
operation by a simple frequency change (which is not deceleration due to a stop operation), or
during external brake control applications.

Frequency
Dec. dwell time - Dec. dwell time
i ' Changesin . i
! ' frequency reference ! !
Dec.dwell | :
frequency
Runemd gy 1 =

[Deceleration dwell operation]

8.7 Slip Compensation Operation

Slip refers to the variation between the setting frequency (synchronous speed) and motor
rotation speed. As the load increases, there can be variations between the setting frequency
and motor rotation speed. Slip compensation is used for loads that require compensation of
these speed variations.*

Motor Rotation
Synchronous speed

/A Slip compensation
Actual speed

Load ratio

*If DRV-09 is set to Sensorless, Vector, or V/F PG, the variation (slip) is automatically compensated.

Group { Code \ Name { LCD Display } Parameter Setting { Setting Range { Unit
09 Control mode Control Mode | 2 | Slip Compen 0-5 -
DRV
. . 0.75 kw
14 Motor Capacity | Motor Capacity | 2 (0.75 kW based) 0.2-450 kw
11 Number of Pole Number 4 2-48 -
motor poles
BAS I .
12 Rated slip speed | Rated Slip 90 (0.75 kW based) | 0-3000 rpm
13 Rated motor Rated Curr 3.6 (0.75 kW based) | 1-10000 A
212 LSIELECTFNC
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Code Name \ LCD Display \ Parameter Setting \ Setting Range \ Unit
current
14 zfﬁ:‘e’;t”o'load Noload Curr | 1.6(0.75kW based) |0.5-1000 | A
16 Motor efficiency | Efficiency 72(0.75 kW based) |70-100 %
17 Load Inertia ratio | Inertia Rate 0(0.75 kW based) 0-8 -
92 SlipGain Mot-H SlipGain Mot-H | 50 0-200 %
93 SlipGain Gen-H SlipGain Gen-H | 50 0-200 %
94 SlipGain Mot-L SlipGain Mot-L | 50 0-200 %
ADV 95 SlipGain Gen-L SlipGain Gen-L | 50 0-200 %
96 Slip Filter Slip Filter 300 0-10000 msec
97 Slip Comp Freq | Slip Comp Freq | 5.00 0-60.00 Hz
98 Slip Gain Freq Slip Gain Freq | 9.00 0-20.00 Hz

Slip Compensation Operation-Setting Details

Code Description

DRV-09 Control Mode

Sets DRV-09 to “2 (Slip Compen)” to carry out the slip compensation
operation.

DRV-14 Motor Capacity

Sets the capacity of the motor connected to the inverter.

BAS-11 Pole Number

Enters the number of poles from the motor rating plate.

BAS-12 Rated Slip

Enters the number of rated rotations from the motor rating plate.

BAS-13 Rated Curr

Enters the rated current from the motor rating plate.

BAS-14 Noload Curr

Enters the measured current when the load on the motor axis is
removed and when the motor is operated at the rated frequency. If the
no-load current is difficult to measure, enter a current equivalent to 30-
50% of the rated motor current.

BAS-16 Efficiency

Enters the efficiency from the motor rating place.

BAS-17 Inertia Rate

If inertia rate < 10 x motor inertia, set BAS-16 to “0".
If inertia rate = 10 x motor inertia, set BAS-16 to “1".
If inertia rate > 10 x motor inertia, set BAS-16 to “2-8".
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ADV-92 Slip Gain Mot-H
ADV-93 Slip Gain Gen-H

This is the slip compensation gain used in the region where the output
frequency is higher than the slip compensation gain switching frequency
(ADV-98). You can set the gain values differently for the
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Code Description

reverse/regeneration operations.

This is the slip compensation gain used in the region where the output
ADV-94 Slip Gain Mot-L | frequency is lower than the slip compensation gain switching frequency
ADV-95 Slip Gain Gen-L | (ADV-98). You can set the gain values differently for the
reverse/regeneration operations.

The filter time constant used when calculating the current required for

ADV-96 Slip Filter ) )
slip compensation.

You can set the frequency at which slip compensation starts.

It is used when load compensation is not performed properly due to a
low load compensation amount when stopped.

At a constant speed, when it is above this frequency setting value, it
calculates the real time slip to compensate the load. If it is below, it
compensates the load by using the previously calculated slip. When
ADV-97 Slip Comp Freq | accelerating, the load is compensated by carrying out the sleep operation
regardless of this frequency value. When decelerated, the load is
compensated by using the previous calculated slip regardless of this
frequency.

When this value is set to 0, the slip operation is compensated in real time
at all frequencies regardless of acceleration/deceleration and constant
speed

ADV-98 Slip Gain Freq | Input using the rated speed of the motor nameplate

Note
The following is a formula for calculating the rated slip:

£ x 120
fi = T Rpm

f;=Rated slip frequency, f,=Rated frequency
Rpm= Number of rated motor rotations, P= Number of motor poles
Ex.) If the rated frequency is 60 Hz, the rated revolution is 1740 rpm, and the pole number is 4:

60 x 120

e = 7 — 1740 = 60rpm
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8.8 PID Control

PID control is one of the most common auto-control methods. It uses a combination of
proportional, integral, and differential (PID) controls that provide more effective control for
automated systems. The functions of PID control that can be applied to the inverter operation
are as follows:

Purpose \ Function

Controls the speed by monitoring the current speed levels of the
Speed Control equipment or machinery being controlled. This control maintains a
consistent speed or operates at the target speed.

Controls the pressure by monitoring the current pressure levels of
Pressure Control the equipment or machinery being controlled. This control
maintains a consistent pressure or operates at the target pressure.

Controls the flow by monitoring the current amount of flow in the
Flow Control equipment or machinery being controlled. This control maintains a
consistent flow or operates at a target flow.

Controls the temperature by monitoring the current temperature
levels of the equipment or machinery being controlled. This control
maintains a consistent temperature or operates at the target
temperature.

Temperature Control

881 PID Basic Operation

PID operates by controlling the output frequency of the inverter, through automated system
process control to maintain the speed, pressure, flow, temperature, or tension.

Group { Code{ Name { LCD Display | Parameter Setting | Setting Range } (Vi1
01 | Application mode | App Mode 2 | Proc PID 0-4 -
16 PID output monitor | PID Output - - -
33
17 :Er:ifgfrence PID RefValue | - - - g <
APP £2
o o
1g | PID Feedback PID Fdb Value | - - - “wg
Value
19 |PIDreference PIDRefSet | 50.00 -100-100 %
setting
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Code\ Name \ LCD Display Parameter Setting  Setting Range \ Unit

20 PID reference PID Ref Source |0 | Keypad 0-10 -
source

21 | PID feedback PID F/Bsource |0 | V1 0-9 -
source

22 | PRProportional o b cain |- | 500 0-1000 %
gain

23 | PID integral time PID I-Time - [100 0-200.0 sec

24 | PIDdiferential oo ptime |- |o 0-1000 ms
time

25 | PIDfeedforward 1 o1 e i - |oo 0-1000 %
gain

26 | PIDProportional b o sale |- | 1000 0-100 %
gain scale

27 PID output filter PID Out LPF - 0 0-10000 ms

28 | PID mode options | PID Mode o |o Elrgcess 01 ;

29 | PIDOUtPULUPPEr | by ki |- | 6000 APP-30setting |\,
limit value-300

30 | PIDOUIPULIOWer | oy jiieto |- | 6000 S00-APPO29 1,
limit setting value

3y | PIDoutput PIDOUtInv |- |0 |No 0-1 -
inversion

32 PID output scale PID OutScale |- |100.0 0.1-1000 %

34 Pre-PID start Pre-PID Freq - 0.00 0-Max. Freq Hz
frequency
Feedback value to

35 end Pre-PID Pre-PID Exit - 0.0 0-100 %
operation

36 Pre-PID delay time | Pre-PID Delay |- | 600 0-9999 sec

37 |PIDsleepdeldy | phgeenpt |- |600 0-999.9 sec
time

3g | PIDsleep PID Sleep Freq |- | 0.00 0-Max. Freq. | Hz
frequency

39 PID wakeup level PID WakeUp - |35 0-100 %
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Code\ Name \ LCD Display Parameter Setting  Setting Range \ Unit
Lev

40 zgii(‘;‘fke“p mode SE dwakEUp 0 |Belowlevel |0-2 -

41 PID Rev Run Enable | PIDRevRunEn [0 | No 0-1 -

42 PID unit option PID Unit Sel 0 |Hz 0-12 -

43 PID gain unit PID Unit Gain - 100.0 0-300 %

44 PID scale unit PID UnitScale |2 |X1 0-2 -

45 :L?npzr"pomona' PIDP2-Gain |- |100.0 0-1000 %
Px Define 22 | I-Term Clear

IN s:_ sP:t:iir:;u ineten Ez)r()t::n_:lg = glp?enloop 0-51 )

PO-PT1) 24 | P Gain2

Note

e Normal PID output (PID OUT) is bipolar and is limited by APP-29 (PID Limit Hi) and APP-30 (PID
Limit Lo) settings.

«  IfaPID change operation (changes from PID operation to normal operation) comes into multi-
function inputs (P1-P11), the value of [%] is converted to [Hz] and is output.

»  DRV-20 (MaxFreq) value equals 100% of PID output.

PID Basic Operation Setting Details

Code } Description

APP-01 App Mode Sets the code to “2 (Proc PID)" to enable process PID.

Displays the existing output value of the PID controller. The unit, gain, and

APP-16 PID Output scale set at APP-42, APP-43, and APP-44 are applied on the display.

Displays the existing reference value set for the PID controller. The unit,
gain, and scale set at APP-42, APP-43, and APP-44 are applied on the
display.

APP-17 PID Ref Value
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Displays the latest feedback value of the PID controller. The unit, gain, and

R AL R scale set at APP-42, APP-43, and APP-44 are applied on the display.

Sets the reference value when APP-20 (PID Ref Source) is set to “0

APP-19 PID Ref Set (Keypad)". If the reference source is set to any input other than the
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Code

}' Description

keypad, this value will be ignored.

APP-20 PID Ref Source

Set the reference input source for the PID control. If the V1 terminal is set
as the PID feedback source at APP-21 (PID F/B Source), it cannot be set as
the PID reference source. To set V1 as a reference source, change the
feedback source settings first.

. . PID F/B
Setting Function
Source

0 | Keypad | Keypad X

1 |V Terminal input for -10-10 V input voltage [0)

2 | I Terminal input 0-20 mA input current [0)

3 | w2 [W/ optional I/O expansion module] (0]
Terminal input for -10-10 V input voltage

4 | [W/ optional I/O expansion module] (0]
Terminal input 0-20 mA input current

Int. 485 | RS-485 input terminal [0)

6 | Encoder w/ qptlonal encoder module] Pulse input (0]
terminal

7 | FieldBus M/ optional comnjun]cat{on module] (0]
Fieldbus Communication input

8 | PLC [W/ optional PLC module] Input froma PLC | O

9 | synchro W/ optlonal‘synchronlzgtlo.n module]‘ (0]
Command via synchronization operation

10 Binary [W/ optional BCD module] Command via X

Type BCD option module

The PID reference source setting can be monitored at APP-17 (PID Ref
Value) according to the information types for monitoring set at CNF-06-
08.

APP-21 PID F/B Source

Sets a feedback input source for the PID control. Keypad input (keypad-1,
keypad-2) cannot be selected as the source of FB input. Also, the input
type selected as the PID input source at APP-19 (PID Ref Set) cannot be set
as the PID feedback input source.

For example, if the V1 terminal is set as the PID reference source at APP-
20, you must select input types other than the V1 terminal as the PID
feedback source.

You can set codes 06-08 in the CNF group to “18 (PID Fdb Value)” to
monitor the feedback values.

APP-22 PID P-Gain,
APP-26 P Gain Scale

Sets the output ratio for differences (errors) between the reference and
feedback. If the P-gain is set to 50%, then 50% of the difference (error) is
output.

The setting range of P-gain is 0.0-1000.0%. You can set APP-26 (P-Gain
Scale) to adjust the input scale if a more accurate control is required.

218

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features

Code

APP-23 PID I-Time

} Description

Sets the time to output accumulated errors. When the error is 100%, the
time taken for 100% output is set. When the integral time (PID I-Time) is
set to 1 second, 100% output occurs after 1 second of the error and
remains at 100%. Differences in a normal state can be reduced by PID I
Time. When the multi-function terminal block is set to “21 (I-Term Clear)”
and is turned on, all of the accumulated errors are deleted.

APP-24 PID D-Time

Sets the output volume for the rate of change in errors. If the differential
time (PID D-Time) is set to 1 ms and the rate of change in errors per sec is
100%, output occurs at 1% per 10 ms.

APP-25 PID F-Gain

Sets the ratio that adds the target to the PID output. Adjusting this value
leads to a faster response.

APP-27 PID Out LPF

Used when the PID controller output changes too quickly or the entire
system is unstable, due to severe oscillation. In general, a lower value
(default value is 0) is used to speed up response time, but in some cases a
higher value increases stability. The higher the value, the more stable the
PID controller output is, but the slower the response time.

APP-28 PID Mode

Set APP-28 to 0 (Process PID)” to add certain target values to the PID
output to produce the final output.

Set APP-28 to ™1 (Normal PID)" to use the PID output without additional
processing (modification).

APP-29 PID Limit Hi,
APP-30 PID Limit Lo

Sets the values to limit the output of the PID controller.

APP-32 PID Out Scale

Sets APP-32 to adjust the scale of the controller output.

PID Rev Run En

Default is set to “No”. When set to “No”, the lower limit frequency limit is
set to 0 Hz when the frequency is decreased via PID control, so that it
does not reverse. If it is set to “Yes", when the frequency decreases by PID
control, it falls below 0 Hz and operates in the reverse direction.

APP-42 PID Unit Sel

Set APP-42 to select the unit for the PID control.

Setting | Unit | Application Description
0 % Displays certain values into as a
b R
percentage.
>
1 Bar o %
2 mBar Units for expressing different types 23S
Pressure cs
3 Pa of pressure. a0
4 kPa w3
5 Hz Speed Units for inverter output frequency
6 rpm P or motor revolution.
7 \ Voltage Units for electric voltage, current,
8 I Current electrical consumption, or

LSE ecrric 219

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features

Code | Description
9 kw Electric power | consumed power.
10 HP Horse power
11 °F
2 o Temperature | Units for expressing temperature.

APP-43 PID Unit Gain, | Adjust the unit value and scale to fit the unit selected at APP-42 (PID Unit
APP-44 PID Unit Scale | Sel).

Set APP-45 (PID P2-Gain) for an alternative PID controller gain and use the
alternative gain via a terminal input.

Set IN-65-75 to “23 (P Gain2)". When the selected terminal is on, the gain
set at APP-45 is used instead of the gain set at APP-22 and APP-23.

APP-45 PID P2-Gain
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PID Control Block Diagram
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- Ifthe PID switching operation (switching from PID operation to normal operation) is performed
at the multi-function inputs (P1-P11), % values are converted into Hz values.

»  The polarity of the Normal PID output PID OUT is unipolar, and is limited by APP-29 (PID Limit
Hi) and APP-30 (PID Limit Lo).

»  100% is based on the setting at DRV-20 (maxFreq).
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882 Pre-PID Operation

Pre-PID operation refers to a section of a PID operation where the inverter runs without PID
control. The inverter accelerates to a set frequency and runs without PID control, and then the
PID control begins after the PID output exceeds the set value at APP-35 (Pre-PID Exit).

Code H Description

Sets the target frequency to operate without PID control. The inverter
APP-34 Pre-PID Frq | continues running at the set frequency until the PID feedback exceeds the
feedback value (%) set at APP-35.

Sets the feedback value of the PID control (PID reference) to stop pre-PID
operation and start PID control.

) / PID Reference

Feedback —»

PID Reference

APP-35 Pre-PID Exit

APP-35 Pre-PID Exit IR . <— APP-34 Pre-PID freq

Output
Frequency

FX

PID operation

<«—— Areal —> = Area2 >

Sets the time until a pre-PID fault trip occurs. If a feedback smaller than the
PID reference set at APP-35 is maintained for the set time, a pre-PID fail trip
occurs and inverter output is stopped.

APP-36 Pre-PID
Delay
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883 PID Sleep Mode

If an operation continues at a frequency lower than the PID operation conditions at APP-38
(Sleep Freq) for a set duration at APP-37 (PID Sleep DT), the inverter enters PID sleep mode. In
PID sleep mode, the inverter resumes PID operation when the PID Wakeup level conditions set
at APP-39 (PID WakeUp Lev) are met.

Code \ Description

APP-37 PID Sleep DT,
APP-38 PID Sleep Freq

Sets the PID sleep frequency and delay time. The inverter stops
operation and enters sleep mode if an operation is maintained at a
frequency lower than the sleep frequency set at APP-38 for the time
set at APP-37.

APP-39 PID WakeUp Lev,

Sets the reference for PID wakeup at APP-39. If APP-40 is set to “0
(Below Level)", PID operation is resumed when the feedback volume is
lower than the reference.

If APP-40 is set to “0 (Below level)”, PID operation will resume when the
feedback volume is lower than the reference.

AP ARTE Rl If APP-40 is set to “1 (Above Level)”, PID operation will resume when
the feedback volume is higher than the reference.
If APP-40 is set to “2 (Beyond level)”, PID operation will resume when
the difference between the speed reference and the feedback is larger
than the wakeup reference set at APP-39.
PID Sleep Freq(APP-38) PID WakUP Lev

PID

Feedback |.. ... ... .i.

(APP-39)

Output
Frequency

FX

PID operation

Sleep

mode : Wakeup mode

: :

PID Sleep DT(APP-37)
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884 PID Switching (PID Openloop)

When one of the multi-function terminals (IN-65-75) is set to “22 (PID Openloop)” and is turned
on, the PID operation stops and is switched to general operation. When the terminal turns off,
the PID operation starts again.

) PID General PID
Operation operation: operation operation:
mode P 2P < ”
Operation

PID Openloop

: :

89 Auto Tuning

The motor parameters can be measured automatically and can be used for an auto torque
boost or sensorless vector control.

Example - Auto Tuning Based on 0.75 kW, 220 V Motor

LCD Display | Parameter Setting
DRV 14 Motor capacity Motor Capacity 2(0.75kw kw
1 Motor pole number Pole Number 4 -
12 Rated slip speed Rated Slip 40 Rpm
13 Rated motor current Rated Curr 3.6
14 Motor no-load current Noload curr 1.6
15 Motor rated voltage Rated Volt 220
BAS 16 Motor efficiency Efficiency 72 %
20 Auto tuning Auto Tuning 0 None -
21 Stator resistance Rs 2.600 Q
22 Leakage inductance Lsigma 17.94 mH
23 Stator inductance Ls 15.44 mH
24 Rotor time constant Tr 145 ms
APO 01 Encoder option mode Enc Opt Mode 0 None
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Auto Tuning Default Parameter Setting

Motor - Rated ‘ No-load | Rated Slip Stat.or Leakage Stator R_otator
Capacity (kW) Current Current | Frequency Resistance | Inductance | Inductance | Time constant
(A) (A) (Hz) (9] (mH) [mH] [ms]
0.2 1.1 0.8 3.33 14.0 40.4 385 93
04 |24 14 3.33 6.70 269 206 116
0.75 |34 1.7 3.00 2.600 17.94 174.4 145
15 |64 26 2.67 1.170 9.29 115.8 162
22 |86 33 233 0.840 6.63 90.7 183
37 13.8 5.0 233 0.500 4.48 59.7 211
55 |21.0 7.1 1.50 0314 3.19 41.5 250
75 |282 9.3 133 0.169 2.844 31.86 271
200V 1" 40.0 124 1.00 0.120 1.488 2391 310
15 | 536 15.5 1.00 0.084 1.118 19.07 350
18.5 | 65.6 19.0 1.00 0.068 0.819 15.59 390
22 76.8 215 1.00 0.056 0.948 13.79 435
30 104.6 293 1.00 0.042 0.711 10.12 530
37 128.6 34.7 1.00 0.033 0.568 8.54 600
45 156.0 |42.1 1.00 0.028 0474 7.04 630
55 184.1 49.7 1.00 0.023 0.389 5.96 670
75 244.5 61.1 1.00 0.016 0.284 4.85 800
90 289.5 723 1.00 0.014 0.250 4.09 900
02 |07 0.5 333 28.00 121.2 1045 93
04 |14 0.8 333 14.0 80.8 610 116
0.75 |20 1.0 3.00 7.81 539 512 145
1.5 |37 1.5 2.67 3.52 27.9 346 162 - °>-
oy 22 |50 1.9 233 2.520 19.95 269.5 183 g n<a
37 |80 29 233 1.500 13.45 177.8 211 5 ,?,
55 121 4.1 1.50 0.940 9.62 1245 250 3 g—
75 [163 54 133 0.520 8.53 95.2 27
1" 23.2 7.2 1.00 0.360 448 71.2 310
15 31.0 9.0 1.00 0.250 3.38 57 350

LSE.Lecrric |225

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features

Motor Rated ‘ No-load | Rated Slip = Stator Leakage Stator Rotator
Capacity (kW) Current Current | Frequency Resistance | Inductance | Inductance Time constant
(A) (Hz) (9)] ()] [mH] [ms]
18.5 |38.0 11.0 1.00 0.168 2457 46.47 390
22 44.5 125 1.00 0.168 2.844 411 435
30 60.5 16.9 1.00 0.126 2133 30.23 530
37 744 20.1 1.00 0.101 1.704 25.49 600
45 90.3 244 1.00 0.084 1422 21.01 630
55 106.6 28.8 1.00 0.069 1.167 17.79 670
75 141.6 354 1.00 0.050 0.852 14.46 800
90 167.6 41.9 1.00 0.039 0.715 12.22 900
110 |203.5 48.8 1.00 0.032 0.585 10.48 1000
132 | 2423 58.1 1.00 0.027 0.488 8.8 1100
160 |290.5 69.7 1.00 0.022 0.403 734 1200
185 |335.0 77.0 1.00 0.021 0.380 6.64 1250
220 | 405 93.1 30 0.0163 0.293 5.467 1350
280 |530.7 116.7 30 0.0128 0.23 4.386 1400
315 | 604 132.8 30 0.0114 0.204 3.854 1430
375 | 729.7 153.2 30 0.0096 0.171 3.342 1470

Auto Tuning Parameter Setting Details

Code | Description

DRV-14 Motor | Set the motor capacity. The maximum motor capacity is limited by the inverter's
Capacity capacity.

Select an auto tuning type and run it. Select one of the options and then press the
[PROG/ENT] key to run auto tuning.

Setting Function
The auto tuning function is disabled. Also, if you select one of the
BAS-20 Auto | |0 |None auto tuning options and run it, the parameter value will revert

back to 0 when auto tuning is complete.

Measures all motor parameters while the motor is rotating,
including stator resistance (Rs), stator inductance (Lsigma), no-
1Al load current (Noload Curr), rotor time constant (Tr), etc.

If an optional encoder module is installed, the inverter state is
also measured (requires appropriate settings for encoder-related

Tuning
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Code ' Description

functions).

Use this setting when DRV-09 (Control mode) is set to “5 (Vector)".
Since the motor is rotating while the parameters are being
measured, if the load is connected to the motor spindle, the
parameters may not be measured accurately. For accurate
measurements, remove the load attached to the motor spindle.
If DRV-09 (Control mode) is set to “4 (Sensorless-2)", the rotor
time constant (Tr) must be measured in a stopped position.
Measures all parameters while the motor is in the stopped
position, including stator resistance (Rs), stator inductance
(Lsigma), no-load current (Noload Curr), rotor time constant (Tr),
etc.

Use this setting when DRV-09 (Control mode) is set to “4
(Sensorless-2)".

Since the motor is not rotating while the parameters are
measured, the measurements are not affected when the load is
connected to the motor spindle.

Measures the stator resistance (Rs) and stator inductance
(Lsigma) while the motor is not rotating. The measured values
are used for auto torque boost and sensorless vector control.
Since the motor is not rotating while the parameters are
measured, the measurements are not affected when the load is
connected to the motor spindle.

Runs auto tuning after installing the optional encoder to the
inverter and connecting the encoder cables to the motor. Auto
tuning checks the cable connection. Ensure that the encoder
related parameters are correctly set before auto tuning.

Uses this setting to measure the rotor time constant (Tr) when
5(Tr DRV-09 (Control mode) is set to “5 (Vector)”. The motor rotates
during auto tuning.

Uses this setting to measure the rotor time constant (Tr) when
6 | Tr (Stdstl) DRV-09 (Control mode) is set to “4 (Sensorless-2)". The motor
does not rotate during auto tuning.

All (static
type)

3 |Rs+Lsigma

4 |Enc. Test

BAS-14

Noload Curr, | Displays motor parameters measured by auto tuning. For parameters that are not

BAS-21 included in the auto tuning measurement list, the default setting will be displayed. >

Rs-BAS-24Tr oo
o <
"o
£2

® Caution e

e Perform auto tuning ONLY after the motor has completely stopped running.

. Before you run auto tuning, check the motor pole number, rated slip, rated current, rated
voltage, and efficiency on the motor’s rating plate and enter the data. The default parameter
setting is used for values that are not entered.
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Note
Before checking the encoder status using auto tuning, ensure that the following parameters are
correctly set.
Group W Code { Name { LCD Display { Parameter Setting } Unit
BAS 20 Auto tuning Auto Tuning 3 | EncTest 0-6
01 Encoder option mode Enc Opt Mode 1 | Feedback 0-2
04 Encoder type selection Enc Type Sel 0 | Line Driver 0-2
APO 05 Encoder pulse direction Enc Pulse Sel 0 | (A+B) 0-2
06 Encoder pulse number Enc Pulse Num |- |1024 10-5000
08 Encoder feedback monitor | Enc Monitor - |0 -

Encoder status checking details
Code H Description \

Sets the auto tuning type to “3 (Enc Test)" to check the encoder
connection.

The inverter operates in the Fx direction and accelerates to +20 Hz until
it decelerates to 0 Hz and continues operating in the Rx direction,
accelerating to -20 Hz.

BAS-20 Auto Tuning BAS-20 parameter value is automatically changed to “None” if a
connection error is not detected.

The “Enc reverse” message is displayed if the encoder connection is not
correct. If this happens, you can change the APO-05 (ENC Pulse Sel)
parameter setting to match the actual direction, or swap the two
encoder cables that are connected to the motor.

APO-01 ENC Opt Mode | Sets the encoder option mode to “1 (Feed-back)".

Select an encoder type.

Setting Output details
Line driver output
.
Line drveroutput pone e T e N
otary encoder crcu onnection "L 1.1
APO-04 Enc Type Sel oot || L W
0 | Line Driver i o i 2T
- | prase e sy IR ey IO
Do et —— 1 —
L P
i L +I
Tov T e L
T
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Sets the direction of the encoder output pulse.

AFOHIE el =5 0: A+B (Fx, for frequency reference) / 1: -(A+B) (Rx)

APO-06 Enc Pulse Num | Sets the number of output pulses per one motor revolution.

Converts the encoder output into motor speed (Hz or RPM) for

APO-08 Enc Monitor L
monitoring.

8.10 V/F Operation Using Speed Sensor

You can install an optional encoder module to the inverter to enhance the accuracy of V/F
control. Before operating the inverter, check the encoder connection by running an auto
tuning operation.

Group { Code | Name { LCD Display { Parameter Setting H Setting Range | Unit
DRV 09 Control mode Control Mode 1 | VIFPG 0-5 -
45 | PGoperation fpcp cain - | 3000 0-9999 - D
proportional gain ® %
Y
; -9
CON |46 | PGoperation PG L-Gain - |50 0-9999 - €3
integral gain oo
v o
47 | PG operation PGSlipMax% |- | 100 0-200 %
maximum slip
APO |01 |Encoderoption e ooiMode |1 |Feedback | 0-2 ;
mode
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V/F Operation Using Speed Sensor-Details

Code | Description

Sets the control mode to “1 (V/F PG)". This mode adds a speed controller
to a regular V/F mode. The command frequency becomes the speed
reference of the speed controller, and the feedback is used as the
encoder input.

DRV-09 Control Mode

Sets the proportional and integral gain (P-Gain/I-gain) of the speed

controller.
CON-45 PG P-Gain, Higher P-gain results in a faster response. However, excessively high P-
CON-46 PG I-Gain gain may lead to unstable operation.

Lower I-gain results in a faster response. However, excessively low P-gain
may lead to unstable operation.

Sets the maximum slip for the speed controller as a percentage (%) based
on the rated slip set at BAS-12 (Rated Slip).

For example, if CON-47 is set to 90% when the rated slip set at BAS-12 is
30 rpm, the maximum slip for the speed controller becomes 27 rpm, (90%
of 30 rpm,).

CON-47 PG Slip
Max %

8.11 Sensorless-1 Vector Control

Sensorless-1 vector control mode provides high performance operation without requiring a
speed sensor. Motor parameter information is required for sensorless-1 vector control mode.
Before operating the inverter in sensorless-1 mode, run auto tuning first.

Group { Code { Name { LCD Display { Parameter Setting { Unit
09 Control mode Control Mode 3 | Sensorless-1 -
DRV 10 Torque control option Torque Control |0 | No -
14 Motor-rated capacity Motor Capacity | x | Xxx kw
1 Motor pole number Pole Number - 4 -
12 Motor-rated slip Rated Slip - 2.00 Hz
13 Motor-rated current Rated Curr - 3.6
BAS 14 Motor No-load current Noload curr - 0.7
15 Motor-rated voltage Rated Volt - 220
16 Motor efficiency Efficiency - 83 %
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Group \ Code \ Name \ LCD Display \ Parameter Setting \ Unit
20 Auto tuning options Auto Tuning 2 | RstLsigma -
21 Sensorlgss spee'd controller ASRSLP Gain1 | - 100.0 %
proportional gain 1
CON
> 'Sensorless.speed controller ASR-SL I Gain’ i 150 ms
integral gain 1
® Caution

»  For sensorless-1 mode operation, the motor’'s rated capacity must match the inverter’s rated
capacity. If the inverter capacity is too large for the installed motor, run the motor in V/F mode.

»  Sensorless-1 mode operation does not support multiple motor control (MMC) features. Do not
connect multiple motors to one inverter that is operating in sensorless-1 mode.

Sensorless-1 Vector Control-Details

Code

DRV-14 Motor Capacity,
BAS-11 Pole Number,
BAS-12 Rated Slip,
BAS-13 Rated Curr,
BAS-15 Rated Volt,
BAS-16 Efficiency

[7 Description

Motor parameter information is required for sensorless-1 vector
control mode.

Check the motor’s rating plate for the motor capacity and other
performance-related information, set the relevant parameters, and
then run auto tuning at BAS-20.

BAS-20 Auto Tuning

After setting all the parameter values (DRV-14 Motor Capacity, BAS-11
Pole Number, BAS-12 Rated Slip, BAS-13 Rated Curr, BAS-15 Rated Volt,
and BAS-16 Efficiency), perform auto tuning.

To perform astatic auto tuning when the motor does not rotate, set
BAS-20 to 2 (Rs+Lsigma). The default motor no-load current is used,
and the motor stator resistance (Rs) and leakage inductance (Lsigma)
values are saved at BAS-21 and BAS-22.

To perform rotating auto tuning, separate the load from the motor
axis, if possible, and set BAS-20 to “1 (ALL)". The motor no-load current,
motor stator resistance (Rs), and motor leakage inductance (Lsigma)
values are saved at BAS-14, BAS-21, and BAS-22 respectively.

CON-21 ASR-SL P Gain1,
CON-22 ASR-SLI Gain1

Set the speed controller proportionately and integral gains for
sensorless-1 vector control according to the default motor parameters
and acc/dec time.
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Code | Description

@ Caution

Appropriate controller gain values must be set based on the load
characteristics. Motor overheating or an unstable system may result if
the gain values are not properly set.

Selects the speed control and torque control modes. If you set DRV-10
(Torque control) to “1 (Yes)”, the operation switches into torque control
mode. Refer to 8.14 Torque Control on page 242 for details.

© Caution

«  Torque control is not available during low-speed regeneration and
low-speed operation under a light load. Select vector control

DRV-10 Torque Control mode instead.

«  When the inverter is operated in torque control mode, do not
switch between forward and reverse rotations. Overcurrent or Rx
deceleration fault trips may result.

»  When the inverter is operated in sensorless vector control mode,
enable accelerating speed search by setting the CON-71 (Speed
search) bits to “0001” if the inverter is expected to start or restart
while the motor is free-running.

8.12 Sensorless-2 Vector Control

Similar to sensorless-1 vector control mode, sensorless-2 vector control mode provides high-
performance inverter operation without requiring a speed sensor. It utilizes various gain values
for more precise vector control.

Motor parameter information is required for sensorless-2 vector control mode. Before
operating the inverter in sensorless-2 mode, run auto tuning first.

Group Code \ Name H LCD Display H Parameter Setting
09 Control mode Control Mode 4| Sensorless-2 -
DRV 10 Torque control option Torque Control | 0| No -
. . Varies depending on
14 Motor-rated capacity Motor Capacity motor capacity. kw
BAS 11 Motor pole number Pole Number -4 -
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Code } Name

| LCD Display

12 Motor-rated slip Rated Slip . | Varies depeqd|ng on Hz
motor capacity.
13 Motor-rated current Rated Curr . | Varies depeqdmg oA
motor capacity.
14 Motor No-load current Noload curr . | Varies depen.dlng on A
motor capacity.
15 Motor-rated voltage Rated Volt - | 220/380/440/480 \Y
Vari -
16 Motor efficiency Efficiency L|vartes depen'dlng on %
motor capacity.
20 Auto tuning options Auto Tuning 1| Al -
20 | Sensorless2nd SL2GViewSel | 1|Yes :
gain display setting
1 Sensorl?ss spee‘d controller ASRSLP Gainl | - Varies depeqdlng on %
proportional gain1 motor capacity.
2 .Sensorless'speed controller ASR-SL I Gain’ _ | Varies depeqdlng on ms
integral gain 1 motor capacity.
23 Sensele§s speeq controller ASR-SLP Gain2 | - Varies depen.dlng on |y
proportional gain 2 motor capacity.
2 .Sensorless.Z speed controller ASRSLIGain2 | - Varies depen.dlng on %
integral gain 2 motor capacity.
26 Sensorless2 measurer gain 1 | Observer Gain1 | - | 10500 -
CON |27 Sensorless2 measurer gain2 | Observer Gain2 | - | 100.0 %
28 Sensorless2 measurer gain3 | Observer Gain3 | - | 13000 -
29 Sensorlgssz spe.ed estimator S-Est P Gain 1 _ | Varies depen.dlng on |
proportional gain 1 motor capacity.
30 .Sensorless.Z speed estimator S-Est1Gain 1 _ | Varies depen.dlng on i
integral gain 1 motor capacity.
31 Sensorle.zssz spe.ed estimator S-Est P Gain 2 _ | Varies depeqd|ng on % S
proportional gain 2 motor capacity. o %
(]
i ; ; "o
0 jSensorIess? speed estimator SEst] Gain 2 _ | Varies depeqdmg on |, €3
integral gain 2 motor capacity. o9
wn
48 Current controller P gain ACR P-Gain -1 1200 - =
49 Current controller I gain ACR I-Gain - 1120 -
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© Caution

»  For sensorless-2 mode operation, the motor-rated capacity must match the inverter's rated
capacity. If the inverter capacity is too large for the installed motor, run the motor in V/F mode.

«  Sensorless-2 mode does not support multiple motor control (MMC) features. Do not connect
multiple motors to one inverter that is operating in sensorless-1 mode.

Sensorless-2 Vector Control-Details

Code \ Description

DRV-14 Motor Capacity,
BAS-11 Pole Number,
BAS-12 Rated Slip,
BAS-13 Rated Curr,
BAS-15 Rated Volt,
BAS-16 Efficiency

Motor parameter information is required for sensorless-2 vector control
mode.

Check the motor’s rating plate for the motor capacity and other
performance related information, set the relevant parameters, and then
run auto tuning at BAS-20.

BAS-20 Auto Tuning

After setting all the parameter values (DRV-14 Motor Capacity, BAS-11
Pole Number, BAS-12 Rated Slip, BAS-13 Rated Curr, BAS-15 Rated Volt,
and BAS-16 Efficiency), perform a rotating auto tuning.

To perform rotating auto tuning, separate the load from the motor
axis, and set BAS-20 to “1 (ALL)". The motor stator resistance (Rs),
leakage inductance (Lsigma), stator inductance (Ls), no-load current
(Noload Curr), and rotor time constant (Tr) are saved in BAS-21, BAS-22,
BAS-23, BAS-14, and BAS-24, respectively.

CON-20SL2 G View Sel

Set CON-20 to “1 (Yes)" to view various medium speed* gains (CON-23
ASR-SL P Gain2, CON-24 ASR-SLI Gain2, CON-27 Observer Gain2, CON-
28 Observer Gain3, CON-31 S-Est P Gain2, and CON-32 S-Est I Gain2) for
user configuration. These parameters are not visible if CON-20 is set to
“0 (Noy)".

*Medium speed: A speed range that is approximately 50% of the base
frequency.

CON-21 ASR-SL P Gainf1,
CON-22 ASR-SLI Gain1

Sets the speed controller proportionately and integral gain values for
sensorless-2 vector control.

The P-gain is proportionate to speed deviation. Increasing the P-gain
increases torque output and immediately eliminates speed deviation.
The I-gain is an integral gain which represents the time (ms) until the
torque output is made under a steady speed deviation. Decreasing the
I- gain can eliminate the speed deviation faster.

After setting the speed controller gain values, observe the changes and
fine-tune the values to improve the speed control waveforms. Note that
vibration may result if the set P-gain value is too large or the set I-gain
value is too small. If oscillation is observed in the waveform, first
increase the I-gain, and then increase the P-gain to find the optimal
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Code

{ Description

values.

CON-23 ASR-SL P Gain2,
CON-24 ASR-SLI Gain2

These codes are visible only when CON-20 is set to “1 (yes)".

Set the speed controller proportionately and integral gain values for
sensorless-2 vector control for operation speeds greater than 50% of
the base frequency.

CON-23 (ASR-SL P Gain2) and CON-24 (ASR-SL I Gain2) are set as
percentage values (%) based on the proportionately set speed controller
and integral gain1 values set at CON-21 (ASR-SL P Gain1) and CON-22
(ASR-SLIGain1).

Therefore, P-gain2 and I-gain2 values of less than 100% result in
decreased responsiveness when the inverter is operating above
medium speed.* For example, if both P-gain1 and P-gain2 are set to
50%, the actual P-gain2 value is 25% of the reference. Likewise, if I-gain1
is set to 100 ms and I-gain2 is set to 50%, the resulting I-gain 2 value
becomes 200 ms. By default, the speed controller gain values are set
according to the motor parameters and acceleration and deceleration
times.

*Medium speed: A speed range that is approximately 50% of the base
frequency.

CON-26 Observer Gain1,
CON-27 Observer Gain2,
CON-28 Observer Gain3

These codes are visible only when CON-20 is set to “1 (yes)".

The observer gain values may be adjusted by system engineers only.
Sensorless-2 vector control mode requires the observers to estimate the
motor’s stator current and rotor magnetic flux.

While observer gain1 (CON-26) is applied when the inverter operates at
low to medium speeds, observer gain2 (CON-27) is applied when the
inverter operates at medium to high speeds. Observer gain3 (CON-28) is
applied in torque control mode.

CON-29 S-Est P Gain1,
CON-30 S-EstIGain1

Sets the speed estimator gain values for sensorless-2 vector control
mode. Increase or decrease the speed estimator P-gain or I-gain by
small increments if the displayed speed does not match the speed
reference.

You can also adjust the speed estimator gain values if the motor
vibrates severely, or a high current ripple occurs at power on. Decrease
the speed estimator P-gain or I-gain gradually to reduce the vibration or
current ripple.

By default, the speed estimator gains are set according to the default
motor parameters and acceleration and deceleration times.

CON-31 S-Est P Gainz,
CON-32 S-Est 1 Gain2
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These codes are visible only when CON-20 is set to “1 (yes)".

You can set the speed estimator gains to a frequency higher than the
medium speed* in sensorless-2 vector control mode.

CON-31 and CON-32 are set as percentage values of low-speed gain
values set at CON-29 and CON-30. For example, if CON-29 S-Est P-Gain1
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Code

[7 Description

is 300 and CON-31 S-Est P-Gain2 is 40.0%, the speed estimator P-gain at
higher than the actual medium speed is 120.

By default, the speed estimator gains are set according to the default
motor parameters and acceleration and deceleration times.

*Medium speed: A speed range that is approximately 50% of the base
frequency.

CON-34 SL2 OVM Perc

When the output voltage/input voltage ratio is below 100% (when the
output voltage is not over modulated), the output voltage bears linear
characteristics to the input voltage. In sensorless-2 control mode, you
can set CON-34 (SL2 OVM Perc) to define a voltage range to be limited in
the over modulated zone. By default, CON-34 (SL2 OVM Perc) is set as
120%. However, for a high-impact load where the load often exceeds
the torque limit, such as a press load, you can increase the limit value to
avoid frequent over current fault trips.

Also, in areas where the power supply is unstable, the input voltage
tends to be lower than the rated input voltage, which results in more
frequent overcurrent (OC1) fault trips with aforementioned high-impact
load applications. If this is the case, you can set CON-34 (SL2 OVM Perc)
as 140-150% to avoid frequent fault trips.

CON-48 ACR P-Gain,
CON-49 ACRI Gain

Sets the current PI controller P-gain and I-gain values.

DRV-10 Torque Control

Selects the speed control and torque control modes. If you set DRV-10
(Torque control) to “1 (Yes)”, the operation switches to torque control
mode.

Refer to 8.14 Torque Control on page 242 for details.

@ Caution

»  Torque control is not available during low-speed regeneration and
low-speed operation under a light load. Select vector control mode
instead.

»  When the inverter is operated in torque control mode, do not
switch between forward and reverse rotations. Overcurrent or Rx
deceleration fault trips may occur.

«  When the inverter is operated in sensorless vector control mode,
enable accelerating speed search by setting the CON-71 (Speed
search) bits to “0001,” if the inverter is expected to start or restart
while the motor is free-running.

@ Caution

In sensorless-2 control mode, the motor may overheat or the system may become unstable if the
gain values are not properly set.
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Note

Sensorless-2 vector control mode is greatly affected by the motor and load characteristics.
Therefore, it is sometimes necessary to adjust the controller gain values.

When a sensorless-2 vector control is operated in speed mode [DRV-10 (torque control) is set to “0
(No)". If the operation is unstable at extremely low speeds (below 2-3 Hz), or if the speed bounces
during startup, increase the CON-22 (ASR-SL I Gain1) value to 200% of the default value. With a
regenerative load, motor torque ripples may occur frequently. In this case, decrease the CON-21
(ASR-SL P Gain1) value to 50% of the default value. If this does not solve the problem, increase the
CON-21 (ASR-SL P Gain1) value back to the default, and decrease the CON-30 (S-Est I Gain1) value to
50% of the default value.

8.13 Vector Control Mode Operation

With an optional encoder module installed to the inverter, vector control mode provides highly
precise operation abilities.

Similar to sensorless-1 and sensorless-2 vector control modes, vector control mode requires
motor parameter values for operation. Before operating the inverter in sensorless-2 mode, run
auto tuning first.

Group { Code { Name | LCD Display H Parameter Setting { Unit
Control mode Control Mode 5 | Vector -
DRY 21 izlzlzg:nnit Hz /rpm Sel 1 | RomDisplay |-
BAS 20 Auto tuning Auto Tuning 1 Al -
09 Initial excitation time PreExTime - |10 sec
10 Initial excitation power supply Flux Force - 1000 %
1 Continued operation duration Hold Time - |10 sec

Speed controller proportional

12 ) ASR P Gain 1 - |50.0 %

gain 1 -mn>
o 2
CON 13 Speed controller integralgain 1 | ASRIGain 1 - | 300 ms 9 5
Speed controller sa
15 peed . ASRPGain2 |- [50.0 % o B
proportional gain 2 v o

16 Speed controller integral gain2 | ASRI Gain 2 - | 300 ms

18 Gain exchange frequency Gain Sw Freq - |0.00 Hz

19 Gain exchange time Gain Sw Delay - 010 sec
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Group { Code { Name

LCD Display

| Parameter Setting | Unit

5y | Speed controller ASR Ref LPF - |o ms
reference filter

5p | Torque controler Torque OutLPF |- |0 ms
output filter
Torque limit

53 . ) Torque LmtSrc |0 | Keypad-1 -
setting options

54 | Forward offsetting FWD +TrqLmt |- [ 180 %
torque limit

55 | Forwardregenerative FWD-TrgLmt |- | 180 %
torque limit

5g | Reverse offsetting REV+TrqLmt |- | 180 %
torque limit

57 Reverse. regeneranve REV -Trq Lmt - |1s0 %
torque limit

58 Torgue b|a§ Trq Bias Src 0 | Keypad-1 -
setting options

59 Torque bias Torque Bias - |00 %

o | rorduebias Trq BiasFF - |oo %
compensation

65-75 | PXterminal function setting Px Define 36 | Asr Gain 2 -

IN
65-75 | PX terminal function setting Px Define 37 | ASRP/PI -
® Caution

»  For vector control mode operation, the motor-rated capacity must match the inverter’s rated
capacity. If the inverter capacity is too large for the installed motor, run the motor in V/F mode.

»  Vector control mode does not support multiple motor control (MMC) features. Do not connect
multiple motors to one inverter that is operating in vector control mode.

Vector Control Mode-Details

Description

DRV-14 Motor Capacity,

BAS-11 Pole Number,
BAS-12 Rated Slip,
BAS-13 Rated Curr,

Motor parameter information is required for vector control mode
operation.

Check the motor’s rating plate for the motor capacity and other
performance-related information, set the relevant parameters, and
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Code | Description

BAS-15 Rated Volt, then run auto tuning at BAS-20.
BAS-16 Efficiency

APO-01 Enc Opt Mode Sets the encoder option mode to “1 (feedback)"”.

Sets the encoder’s signal delivery options.
Refer to the instruction manual supplied with the encoder and select

A BIE one of the following options:
0: Line Driver / 1: Totem or Com / 2: Open Collect
Sets the encoder output pulse options.
Setting Description
APO-05 Enc Pulse Sel 0 (A+B) Fx operation
1 (A+B) Rx operation
2 A Frequency reference

APO-06 Enc Pulse Num Sets the number of pulses per rotation.

Converts the encoder output into motor rotation and displays in Hz or

APO-08 Enc Monitor .
rpm units.

To test the encoder:

Sets the auto tuning type to “3 (Enc Test)" to check the encoder
connection.

The inverter operates in the Fx direction and accelerates to 20 Hz until
it decelerates to 0 Hz and continues operating in the Rx direction,
accelerating to 20 Hz.

The BAS-20 parameter value is automatically changed to “None” if a
connection error is not detected.

The “Enc reverse” message is displayed if the encoder connection is not
correct. If this happens, you can change the APO-05 (ENC Pulse Sel)
parameter setting to match the actual direction, or swap the two
encoder cables that are connected to the motor.

BAS-20 Auto Tuning

To perform rotating auto tuning, separate the load from the motor
axis, and set BAS-20 to “1 (ALL)". The motor stator resistance (Rs),
leakage inductance (Lsigma), stator inductance (Ls), no-load current
(Noload Curr) and rotor time constant (Tr) are saved in BAS-21, BAS-22,
BAS-23, BAS-14, and BAS-24 respectively.
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Sets the initial excitation time. Operation begins after the motor is
excited to the rated speed.

CON-09 PreExTime

Flux force may be used to reduce the initial excitation time. The motor
CON-10 Flux Force flux increases based on a time constant. To reduce the time to reach
the rated flux, you can supply a flux larger than the rating at first, and
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Code | Description

then reduce the amount of flux when the motor is excited close to the
rated flux.

Motor flux

Excitation flux

v

Forced flux

»

CON-12 ASR P Gain1,
CON-13 ASRI Gain1

Sets the speed controller proportional and integral gain values.
Increasing the P-gain increases responsiveness and torque output,
while decreasing the I-gain increases responsiveness.

However, note that excessively high P-gain or low I-gain settings may
result in motor speed oscillation.

CON-15ASR P Gain2,
CON-16 ASRI Gain2

These codes are used to configure the gains that are applied based on
the load characteristics and motor speed. The switching of gain values
is performed based on the switching frequency set at CON-18 and the
switching time set at CON-19.

CON-51 ASR Ref LPF

Sets the filter time constant that is used in vector speed mode for the
speed controller.

CON-52 Torque Out LPF

Sets the filter time constant that can be used in vector speed or vector
torque mode. In vector speed mode, it is applied to the speed
controller. In vector torque mode, it is applied to the torque reference.

CON-48 ACR P-Gain,
CON-49 ACRI Gain

Sets the P-and I-gain values for the current PI controller. These gains
are used in sensorless speed/torque modes and vector speed/torque
modes.

IN-65-75 Px Define

Sets the multi-function terminals to control the gains and controllers.

Settin Description
. When the terminal is on, gain switching takes
36 | ASRGain2 place after the time set at CON-19 has passed.
37 | Asrp/PI When the ter_mlnal is on, the integral controller
stops operating.
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Sets the input source for the torque limit function. The torque limit
function is used to limit the output to adjust the torque reference.
Setting Description

0 Keypad-1 Sets the torque limit using the keypad (up to

CON-53 Torque Lmt Src 1 Keypad-2 200% of the motor rated torque).
2 V1 s ’
3 T Sets the torque limit using the analog terminals.
6 Int 485 Sets the torque limit using the built-in 485

communication device.

Sets the torque limit values for the analog input.

If CON-53 is set to “2 (V1)" and IN-02 is set to “200%", the torque limit
becomes 200% when 10V input is supplied to V1.*

(*Applies only if all V1 function parameters use default setting values.)
When any device other than the keypad is selected as the torque limit
input source, set CNF-21-23 to “21 (Torque Limit)".

IN-02 Torque at 100%

Sets the direction of the torque limit when CON-53 is set to “0 (Keypad-
1)" or “1 (Keypad-2)". The torque limit can be set up to 200% of the
CON-54 FWD +TrgLmt | motor rated torque.

CON-55 FWD —Trq Lmt Setting Description

CON-56 REV +Trq Lmt FWD +Trq Lmt | Sets the torque limit for FX motoring operation.
CON-57 REV —Trq Lmt FWD -Trg Lmt | Sets the torque limit for FX regenerating operation.
REV +Trq Lmt Sets the torque limit for RX motoring operation.
REV -Trqg Lmt Sets the torque limit for RX regenerating operation.

Selects the input source for the offset setting to be added to the torque

reference.
Settin Description
0 Keypad-1 Sets the torque bias using the keypad (-120% -
CON-58 Trq Bias Src 1 Keypad-2 | +120%, set at CON-59).
2 WAl Sets the torque bias using the analog terminals.
(-120% -+120%, set at CON-59).
3 n The setting can be viewed in monitor mode. Set
CFG-06-08 to “21 (Torque bias)".
CON-59 Torque Bias Sets the torque bias value between -120%- +120%.

Sets one of the multi-function terminals to “48 (Trq Bias)". Torque bias
IN-65-75 Px Define input via the keypad or analog input is applied only when this multi-
function terminal is on.
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Sets the compensation volume to add to the bias to make up for the
CON-60 Trq BiasFF loss caused by motor rotation. Negative (-) values diminish the torque
bias.
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Description

CON-11 Hold Time

When a run command stops, the inverter holds the zero speed output

for the set time before the motor decelerates to a complete stop.

Output
Voltage

Hold time

Frequency

Run cmd [

8.14 Torque Control

You can use torque control to operate the inverter to produce a certain amount of torque as
indicated by the torque reference. In torque control mode, the motor speed is decided by the
amount of load because a motor can run at a constant speed when the output torque and
torque load are equal. The motor speed increases when the output torque becomes greater
than the torque load. You can set a speed limit to maintain the motor speed within a certain
range. Note that torque control is not available during the speed control operations.

Group H Code \ Name \ LCD Display \ Parameter Setting
02 Torque command Cmd Torque - 0.0 %
e 08 Torque reference source Trq Ref Src 0 Keypad-1 -
09 Control mode Control Mode 5 Vector -
10 Torque control Torque Control 1 Yes -
BAS 20 Auto tuning Auto Tuning 1 Yes -
35 SL2 L-ExcitLmt SL2 L-ExcitLmt - 10 %
62 Speed limit setting options Speed Lmt Src 0 Keypad-1 -
CON |63 Forward speed limit FWD Speed Lmt - 60.00 Hz
64 Reverse speed limit REV Speed Lmt - 60.00 Hz
65 Speed limit operation gain Speed Lmt Gain - 500 %
IN 65-75 | PX terminal function setting | Px Define 35 |Speed/Torque |-
31-33 mz:z:gzg:g; (r)eUI?F)J/ th 1 Relay x or Q1 27 | Torque Dect -
out 59 Detected torque amount TD Level - 100 %
60 Detected torque width TD Band - 5.0 %
242 | LSELecTric
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Note

«  Basic parameters for inverter operation must be correctly set before you can operate the
inverter in torque control mode.

«  Torque control is not available during low speed regeneration and light load operation. Operate
the inverter in vector control mode instead.

» Do not switch between Fx and Rx operations while the inverter is operating in torque control
mode. An overcurrent or reverse deceleration fault trip may occur as a result.

Torque Control-Details

Code | Description

Select the input source for the torque reference.

Setting Description
0 | Keypad-1 | Sets the torque reference using the keypad (up to 180%
1 | Keypad-2 | of rated motor torque, set at CON-02).
2 V1 Sets the torque reference using the analog terminals.
The torque reference changes based on the set value at
DRV-08 Trq Ref
o q IN-02 (Torque at 100%).
3 n For example, if IN-02 is set to 200%, the torque reference
becomes 200% when 20 mA current is supplied.
The setting can be viewed in monitor mode. Set CFG-06-
08 to “19 (Torque Ref)".
6 | Intass Sets the t.orq-ue refe.rence using the built-in RS485
communication device.
CON-02 CMD )
Torgue Sets the torque reference for keypad input.

IN-02 Torque at S
q Sets the torque reference for analog terminal input.

100%

This is the ratio to improve the operating characteristics in the low torque/low
CON-35SL2 L- . . . .
ExcitLmt speed range by lowering the magnetic flux current. However, if the value is set

too low, stable sensorless control may not be possible.

Select the input source for the speed limit.
Setting Description

m
o
Y
(o
c
=
[+
(7}

pasueApy

0 | Keypad-1 | Sets the speed limit using the keypad (CON-63 FWD
CON-62 Speed 1 | Keypad-2 | Speed Lmt/CON-64 REV Speed Lmt).
Lmt Src 2 |1 Set the torque reference using the analog terminals, in
3 |1 the same manner as setting a frequency reference.
The setting can be viewed in monitor mode. Set CNF-21-
6 | Int485 p R
23 to “23 (Speed Limit)".
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CON-65 Speed Set the torque reference decrement rate between 100%-5000% for when the
Lmt Gain speed limit is exceeded.
Sets one of the multi-function inputs to “35 (Speed/Torque)". Switching
IN-65-75 Px
Define between torque control mode and speed (vector) control mode takes place
when the terminal is on.

8.15 Droop Control

Droop control is used to balance the load when operating multiple motors for a single load, or
to prevent speed controller saturation in vector control mode.

Group } Code { Name { LCD Display { Parameter Setting { Unit
66 Droop operation amount | Droop Perc - 0.0 %
CON
67 Droop start torque Droop St Torque | - 100.0 %

Droop Control-Details

Code | Description

N-66 D .
ggrc 66 Droop Sets the percentage rate for the droop operation based on the rated torque.

Sets the torque to start droop operation. Based on the set value, the motor

CON-67 Droop speed can be calculated as follows:

start torque 7" p o 7
Droop speed = Maximum frequency x DroopPercx orque reference— DroopStiomue
100% torque— DroopStTorque

8.16 Speed / Torque Control Switching

Set one of the multi-function terminals to switch between speed and torque control modes.
This function is only available in vector control mode.

Group } Code { Name { LCD Display { Parameter Setting

Torque mode-speed

mode switching SPD/TRQAcc T - 20.0 sec

CON |68
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Group } Code { Name { LCD Display { Parameter Setting { Unit
acceleration time
Torque mode-speed
69 mode switching SPD/TRQDec T - 30.0 sec
deceleration time
IN 65 | X t.ermlnal setting Px Define 35 | Speed/Torque -
75 option
09 Control mode Control Mode 5 Vector -
DRV 0 No -
10 Torque control Torque Control v
es -

Set a multi-function input Px to “35 (Speed/Torque)".

If the terminal is on during a vector torque operation, where DRV-09 (Control Mode) is set to “5
(Vector)” and DRV-10 (Torque Control) is set to “1 (Yes)", the operation switches from torque to
speed mode based on the acceleration and deceleration times set at CON-68 (SPD/TRQAcc T)
and CON-69 (SPD/TRQDec T).

If the terminal is on during a vector speed operation, where DRV-09 (Control Mode) is set to “5
(Vector)” and DRV-10 (Torque Control) is set to “0 (No)", the operation switches from speed to
torque mode.

8.17 Kinetic Energy Buffering

When the input power supply is disconnected, the inverter's DC link voltage decreases, and a
low voltage trip occurs, blocking the output. A kinetic energy buffering operation uses
regenerative energy generated by the motor during the blackout to maintain the DC link
voltage. This extends the time for a low voltage trip to occur after an instantaneous power

interruption.
Group \ Code H Name \ LCD Display \ Parameter Setting \ Setting range | Unit -n °>_
)
et ufer 0 None g, §
77 | Nneticenergybuffering |\ pp seject |1 KEB-1 | 0-2 - ]
selection o g
CON 2 KEB-2
78 Kinetic energy buffering | KEB Start 130 110-200 %
start level Lev
79 Kinetic energy buffering | KEB Stop 135 130-210 %
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Group H Code H Name

| LcD Display | Parameter Setting | Setting range | Unit

stop level Lev

g | Kneticenergybuffering |y pp b cain | 1500 0-20000 | %
P-Gain

gy | Kneticenergybufferingl | ypp 1 o | 500 1-20000 | %
gain

88 Kl.netlc. energy buffering KE? Slip 300 0-2000.0 %
slip gain Gain

89 Kinetic er?erg)'/ buffering KFEB Acc 10,0 0.0-600.0 Sec
acceleration time Time

N |85 | PXterminalsetting PxDefine |50 | KEB-1 Select |0-51
75 option

Kinetic Energy Buffering Operation Setting Details

Code | Description

Select the kinetic energy buffering operation when the input power is
disconnected.

Note

If a multi-function terminal is set to “50 (KEB-1 Select)”, KEB operation is
available via terminal input only. Set CON-77 to “0 (none)” in this case.

Setting Function
0 | None General deceleration is carried out until a low voltage trip
occurs.
CON-77 - - - n
If input power failure occurs, the inverter output frequency is
KEB Select

controlled and the regeneration energy from the motor is
charged by the inverter. Normal operation is resumed when

the power is supplied again, using the acceleration time set
at CON-89 (KEB Acc Time).

DC Link

1 | KEB-1 Voltage
CON-78
Output oo
frequency Starting f|"eq. ;
KEB Control Operation
turn (CON-89
PX(FX) return (| )
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Code Description

If input power failure occurs, the inverter output frequency is
controlled and the regeneration energy from the motor is
charged by the inverter. The motor decelerates and stops
when the power is supplied again, using the deceleration
time set at DRV-04 (Dec Time).

2 | KEB-2 DC Link
Voltage
Output
frequency : :
KEB Control Dec stop(DRV-04)
PX(FX) | s

CON-78
KEB Start Lev,
CON-79
KEB Stop Lev

Sets the start and stop points of the kinetic energy buffering operation. The set
values must be based on the low voltage trip level at 100%, and the stop level
(CON-79) must be set higher than the start level (CON-78).

Used to maintain the voltage during the kinetic energy buffering operation. It

N-
E(E)B ngain operates the inverter by modifying the set value to prevent malfunctions
caused by low voltage after power interruptions.
CON-87 Used to maintain the voltage during the kinetic energy buffering operation.
KEBI Gain Sets the gain value to maintain the operation until the frequency stops during
the kinetic energy buffering operation.
CON-88 Used to prevent malfunctions caused by low voltage from initial kinetic energy
KEB Slip Gain buffering occurring due to power interruptions.
CON-89 Sets the acceleration time for the frequency reference when the inverter's
KEB Acc Time operation becomes normal after the kinetic energy buffering operation.
Sets a multi-function input Px to “50 (KEB-1 Select)".
If the terminal is on during an operation, the inverter operates in KEB-1 mode.
The inverter output frequency is controlled to the output level set at CON-78
and the regeneration energy from the motor is charged by the inverter.
IN-65-75 Px Normal operation is resumed when the power is supplied again, using the
Define acceleration time set at CON-89 (KEB Acc Time).
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If the terminal is not on, KEB operation does not start when the input power
failure occurs.

If a multi-function terminal is set to “50 (KEB-1 Select)", KEB operation is
available via terminal input only. Set CON-77 to “0 (none)” in this case.

LSE.ecrric [247

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features
] |
Code Description

. ﬂ
DC Link CON-78 ! :
Voltage : :
frequency KEB Control return
PX : 3
(KEB-1 Select) e

® Caution

»  Depending on the duration of instantaneous power interruptions and the amount of load
inertia, a low voltage trip may occur even during a kinetic energy buffering operation.

»  Motors may vibrate during kinetic energy buffering operation for some loads, except for
variable torque loads (for example, fan or pump loads).

8.18 Energy Saving Operation

8.18.1 Manual Energy Saving Operation

If the inverter output current is lower than the current set at BAS-14 (Noload Curr), the output
voltage must be reduced as low as the level set at ADV-51 (Energy Save). The voltage before the
energy saving operation starts will become the base value of the percentage. The manual
energy saving operation will not be carried out during acceleration and deceleration.

Group | Code | Name LCD Display | Parameter Setting | Setting Range Unit

0 | None
50 Energy.savmg E-Save Mode | 1 Manual 1 | Manual -
operation
ADV 2 | Auto
5y | Eneraysaving oo ovsave |30 0-30 %
amount
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Current

l:'5«D‘||"-5 1
—\_T

Output Voltage

8.182 Automatic Energy Saving Operation

The inverter automatically finds the optimal energy saving point based on the motor rated
current (BAS-13) and the no-load current (BAS-14).

Group \ Code \ LCD Display \ Setting Setting Range  Unit

ADV |50 | Eneraysaving ESave Mode |2 Auto 0-2 ;
operation
13 | Motorrated Rated curr | DEPENISON g 400 A
current inverter capaCIty
BAS
14 | Motornodoad i ey | DEPENdsON 0.5-1000 A
current inverter capaCIty
@ Caution

If the operation frequency is changed, or acceleration or deceleration is carried out during an
energy saving operation, the actual acc/dec time may take longer than the set time due to the time
required to return to general operations from the energy saving operation.
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8.19 Speed Search Operation

Speed search operation is used to prevent fault trips that can occur when the inverter voltage
output is disconnected and the motor is idling. Since this feature estimates the motor rotation
speed based on the inverter output current, it does not give the exact speed.

Group H Code LCD Display H Parameter Setting Setting Range  Unit
70 |Speedsearchmode | oq oo [0 |Fying Start1 |- -
selection
7 Speed §earch . Speed 0000 ) bit
operation selection | Search
. Upto75kwW | 150
7 Spfeed search . ES Supt 80-200 %
reference curren urren Over 75 kW | 100
CON
73 | Speedsearch - oop Gain | 100 0-9999 -
proportional gain
74 | Speedsearch SSLGain | 200 0-9999 -
integral gain
75 Output block time S§ Block 10 0-60 sec
before speed search | Time
31-32 I:/l;ltl-functlon relay Relay 1-2
ouT o 19 | Speed Search | - -
Multi-function
33 output 1 Q1 Define

Speed Search Operation Setting Details

Code | Description

Select a speed search type.

Setting Function

The speed search is carried out as it controls the
CON-70 SS Mode inverter output current during idling below the CON-
72 (SS Sup-Current) parameter setting. If the
direction of the idling motor and the direction of the
operation command at restart are the same, a stable
speed search function can be performed at about 10

0 | Flying Start-1
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Hz or lower. However, if the direction of the idling
motor and the direction of the operation command
at restart are different, the speed search does not
produce a satisfactory result because the direction of
idling cannot be established.

The speed search is carried out by the PI controller,
which controls the ripple current generated by the
counter electromotive force during no-load rotation.
As this mode establishes the direction of the idling
motor (forward/reverse), the speed search function
is stable regardless of the direction of the idling
motor and direction of the operation command.
However, because the ripple current is used, which is
generated by the counter electromotive force while
idling (the counter electromotive force is
proportional to the idle speed), the idle frequency is
not determined accurately and re-acceleration may
start from zero speed when the speed search is
performed for the idling motor at a low speed (about
10 - 15 Hz, though it depends on motor
characteristics).

-

Flying Start-2

Speed search can be selected from the following four options. If the top
display segment is on, it is enabled (On). If the bottom segment is on, it is
disabled (Off).

Item Bit Setting On Status Bit Setting Off Status

Keypad H H

Type and Functions of Speed Search Setting

CON-71 Speed

Search Setting
bit4 bit3 bit2 bit1

4

Function

Speed search for general
acceleration

v Initialization after a fault trip
Restart after instantaneous power
interruption

v Start with power-on
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Speed search for general acceleration: If bit 1 is set to “1” and the inverter
operation command runs, acceleration starts with the speed search
operation. When the motor is rotating under load, a fault trip may occur if
the operation command is run for the inverter to provide voltage output.
The speed search function prevents such fault trips from occurring.
Initialization after a fault trip other than an LV trip: If bit 2 is set to “1”
and PRT-08 (RST Restart) is set to “1 (Yes)", the speed search operation
automatically accelerates the motor to the operation frequency used before
the fault trip when the [STOP/RESET] key is pressed (or the terminal block
input is on) after a fault trip.

Automatic restart after an instantaneous power interruption: If bit 3 is
set to “1”, and if a low voltage trip occurs due to a power interruption but
the power is restored before the internal power shuts down, the speed
search operation accelerates the motor back to its frequency reference
before the low voltage trip.

If an instantaneous power interruption occurs and the input power is
disconnected, the inverter generates a low voltage trip and blocks the
output. When the input power returns, the operation frequency before the
low voltage trip and the voltage is increased by the inverter's inner PI
controller.

If the current increases above the value set at CON-72, the voltage stops
increasing and the frequency decreases (t1 zone). If the current decreases
below the value set at CON-72, the voltage increases again and the
frequency stops decelerating (t2 zone). When the normal frequency and
voltage are resumed, the speed search operation accelerates the motor
back to its frequency reference before the fault trip.

Power input | |

Frequency

Voltage

Current

Multi-function

outputor relay  —
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Starting with power-on: Set bit 4 to “1” and ADV-10 (Power-on Run) to “1
(Yes)". If inverter input power is supplied while the inverter operation
command is on, the speed search operation will accelerate the motor up to
the frequency reference.

The amount of current flow is controlled during speed search operation
based on the motor’s rated current. If CON-70 (SS mode) is set to “1 (Flying
Start-2)", this code is not visible.

CON-72 SS Sup-
Current

The P/I gain of the speed search controller can be adjusted. If CON-70 (SS
Mode) is set to “1”(Flying Start-2), different factory defaults based on motor
capacity [at DRV-14 (Motor Capacity)] are used.

CON-73 SS P-Gain,
CON-74 SS I-Gain

The block time parameter prevents overvoltage trips due to counter
electromotive force by cutting off the inverter output for the set time before
carrying out a speed search.

CON-75 SS Block
Time

Note

«  If operated within the rated output, the iS7 series inverter is designed to withstand
instantaneous power interruptions of up to 15 ms and maintain normal operation [when 200-
230 V AC input voltage is supplied to 200 V class model types, and 380-460 V AC input voltage is
supplied to 400 V class model types, and when the inverter is operating with static load current
(CT load)].

-  The DCvoltage inside the inverter changes depending on the load. Low voltage fault trips may
result if the power interruption lasts longer than 15 ms, or the output voltage exceeds the rated
input voltage.

8.20 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter
automatically restarts based on the parameter settings.

M

o

o

. : . uni | 2

Group Code | Name | LcD Display | Parameter Setting | Setting Range | . <
o

wn
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08 Select start at trip reset | RST Restart - -
PRT 1 Yes

09 | Auto restart count Retry Number | 6 0-10 -
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' Code { Name { LCD Display | Parameter Setting { Setting Range { t’m
10 | Auto restart delay time | Retry Delay 1.0 0.1-60.0 sec
71 | Selectspeedsearch | o search |- 0000-1111 | bit

operation
. Upto75kW | 150
72 Speed search startup SS Sup: 80-200 %
current Current Over 75 kW | 100
CON |73 |Speedsearch - SS P-Gain 100 0-9999
proportional gain
74 | Speedsearchintegral | ooy cain 200 0-9999
gain
75 | Qutputblocktime SS Block Time | 1.0 0.0-60.0 sec
before speed search

Auto Restart Setting Details

Code { Description

PRT-08
Set PRT-08 to “1 (Yes)" to enable reset restart.

RST Restart (Yes)
The number of available auto restarts can be set at PRT-09. If a fault trip
occurs during an operation, the inverter restarts after the time set at PRT-10
(Retry Delay). At each restart, the inverter counts the number of tries and
subtracts it from the number set at PRT-09 until the retry number count
reaches 0. After an auto restart, if a fault trip does not occur within 60 sec, it
will increase the restart count number. The maximum count number is

PRT-09 -
limited by the number set at PRT-09.

Retry Number,

PRT-10 . ;
If the inverter stops due to low voltage, an emergency stop, an inverter

Retry Delay - f f )
overheating, or a hardware malfunction, auto restart is not activated.
At auto restart, the acceleration options are identical to those of the speed
search operation. Codes CON-72-75 can be set based on the load. For the
speed search function details, refer to 8.19 Speed Search Operation on page
250.
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¥ Trip occurs
Frequencypﬂu SS‘M_”_T /_
e AL L

: |

Reset Speed search SS PRT1O
M_gg
3oseconds ‘ P
[Auto restart trial| 2 | | [2 | 1| o | | 2

[Example of auto restart with a setting of 2]

@ Caution

If the auto restart number is set, be careful when the inverter resets from a fault trip. The motor may
automatically start to rotate.

8.21 Operational Noise Settings (Carrier Frequency

Settings)
Group{ Code { LCD Display J Parameter Setting } Setting Range { Unit
04 Carrier Carrier Freq | 5.0 0.7-15.0 kHz
Frequency

CON
Normal PWM / Low
N . i
05 Switching Mode | PWM* Mode | 0 Normal PWM Leakage PWM

*PWM: Pulse width modulation

Operational Noise Setting Details

M
o
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Description s
[0}
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Adjusts motor operational noise by changing carrier frequency settings. Power
transistors (IGBT) in the inverter generate and supply high frequency switching
voltage to the motor. The carrier frequency refers to the switching speed in
this process. If the carrier frequency is set high, it reduces operational noise
from the motor. If the carrier frequency is set low, it increases operational

CON-04
Carrier Freq
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noise from the motor.

The heat loss and leakage current from the inverter can be reduced by
changing the load rate option at CON-05 (PWM Mode). Selecting “1
(LowLeakage PWM)" reduces heat loss and leakage current, compared to
when “0 (Normal PWM)" is selected. However, it increases the motor noise.
Low leakage PWM uses a two-phase PWM modulation mode, which helps
minimize degradation and reduces switching loss by approximately 30%.

Carrier Frequency
Item 0.7 kHz 15 kHz

CON-05 PWM LowLeakage PWM Normal PWM
Mode

Motor noise 7 l

Motor temperature t !

Inverter heat Loss ! 1

High frequency T |

\Il\rlw;/\vf;tfeorr:ftput current Bad Good

Inverter noise ! T

Inverter leakage current 1 1
@ Caution

»  The factory default carrier frequency for 90-160 kW model types is 3 kHz. The figure in the
red box (D: 5.0) is a factory default carrier frequency for models types up to 75 kW,
provided for your reference only.

PAR®CON [N] STP 0.00Hz

04 Carrier Freq

3. kHz

0.7~ 6.0 kHz
D:5.0 G:3.0

» Since low carrier frequencies can transmit a much higher frequency than the capacity of
the output current, an increase in motor loss will occur. Some motors may stall due to
increased high frequency current and lack of torque may cause the inverter to stop.
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Note

» Factory default carrier frequency by model types

0.75-22 kW 30-45 kW 55-75 kW 90-110 kW 132-160 kW
5kHz (15 kHz max.) | 5 kHz (10 kHz max.) | 5 kHz (7 kHz max.) | 3 kHz (6 kHz max.) | 3 kHz (5 kHz max.)

» iS7 Series Inverter Derating Standard (Derating): The overload rate represents an acceptable
load amount that exceeds the rated load, and is expressed as a ratio based on the rated load
and the duration. The overload capacity on the iS7 series inverter is 110%/1 min for normal
loads.

»  The current rating differs by load types, and it also has an ambient temperature limit.

«  Current derating for ambient temperature at variable torque (VT) load operation:

Rated voltage(VT)

100%

75%

>

40C 50C

« Current derating table by ambient temperature and carrier frequency:

Inverter Capacity 0.75-7.5kW 11-22kW 30-75kW
Normal Temp. (25C) 10 kHz 10 kHz 5 kHz

CT Load High Temp. (40°C) 7 kHz 7 kHz 4 kHz
High Temp. (50C) 5 kHz 5 kHz 4 kHz
Normal Temp. (25C) 7 kHz 7 kHz 3 kHz

VTLoad ik Temp. 40C) 2kHz 2 kHz 2kHz
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8.22 2nd Motor Operation

The 2™ motor operation is used when a single inverter switch operates two motors. Using the
2" motor operation, a parameter for the second motor is set. The second motor operates
when a multi-function terminal input defined as a second motor function is turned on.

Groupj Code { Name LD Display | Parameter Setting { Setting Range { Unit
Px terminal Px Define(Px: P1-P8

= 65-75 configuration | [optional: P9-P11]) 26 | 2nd Motor | - )
2nd motor

M2 04 acceleration M2-Acc Time - 5.0 0-600 sec
time

2"d Motor Operation Setting Details

Code Description

Set one of the multi-function input terminals (P1-P11) to “26 (2nd Motor)” to
display the M2 (2nd motor group) group. An input signal sent to a multi-
function terminal set as the second motor will operate the motor according to
the code settings listed below. However, if the inverter is in operation, input
signals to the multi-function terminals will not read as a second motor
parameter.
You can set the 2nd motor control mode at M2-08 (M2-Ctrl Mode). V/F PG
and Vector control modes are not supported with the 2nd motor
operation.
. PRT-50 (Stall Prevent) must be set first, before M2-28 (M2-Stall Lev)
settings can be used.
«  PRT-40 (ETH Trip Sel) must be set first, before M2-29 (M2-ETH 1 min) and
M2-30 (M2-ETH Cont) settings can be used.

IN-65-75 Px
Define

Parameter Setting at Multi-function Terminal Input on a Second Motor

Code } Description | Code H Description

M2-04 Acc Time Acceleration time M2-15 M2-Efficiency | Motor efficiency
M2-05 M2-Dec Time Deceleration time M2-17 M2-Rs Stator resistance
M2-06 M2-Capacity Motor capacity M2-18 M2-Lsigma Leakage inductance

M2-07 M2-Base Freq Motor base frequency | M2-25 M2-V/F Patt V/F pattern

M2-08 M2-Ctrl Mode Control mode M2-26 M2-Fwd Boost | Forward torque boost
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Code | Description Code | Description

M2-10 M2-Pole Num Pole number M2-27 M2-Rev Boost | Reverse torque boost

M2-11 M2-Rate Slip Rated slip M2-28 M2-Stall Lev | Stall prevention level

M2-12 M2-Rated Curr | Rated current M2-29 M2-ETH 1 min M.Otor heat protection 1
min rating

Motor heat protection

M2-13 M2-Noload Curr | No-load current M2-30 M2-ETH Cont . .
continuous rating

M2-14 M2-Rated Volt | Motor-rated voltage
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Example - 2nd Motor Operation

Use the 2nd motor operation when switching operations between a 7.5 kW motor and a secondary
3.7 kW motor using terminal P3. Refer to the following settings.

Group{ Code{ Name LCD Display | Parameter Setting } Setting Range { Unit
IN 67 Terminal P.3 P3 Define 26 | 2nd Motor - -
configuration
06 Motor capacity M2-Capacity - 3.7kw - -
M2
08 | Control mode M2-CtrlMode |0 | V/F - -

Motor
7.5kW

Inverter
Motor
; 2 3.7kW
——

O
w

8.23 Supply Power Transition

A supply power transition is used to switch the power source for the motor connected to the

inverter from the inverter output power to the main supply power source (commercial power
source), or vice versa.

Group\ Code \ Name \ LCD Display  Parameter Setting \ Setting Range\ Unit
Px Define
N |6575 |PXterminal PxP1P8 | 16 | Exchange | - ;
configuration [optional:
P9-P11])
31-32 | Multi-function relay 1-2 | Relay1-2 17 | Inverter Line | - -
ouT
33 Multi-function output 1 | Q1 Define 18 | CommLine |- -
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Supply Power Transition Setting Details

Code Description

When the motor power source changes from the inverter output to the main
IN-65-75 power supply, select a terminal to use and set the code value to “16

Px Define (Exchange)"”. Power will be switched when the selected terminal is on. To
reverse the transition, switch off the terminal.

Set the multi-function relay or multi-function output to “17 (Inverter Line)” or
“18 (Comm Line)". The relay operation sequence is as follows.

Speed search

Output frequency

OUT-31 Relay 1,
OUT-32 Relay 2,
OUT-33 Q1 Define

Run cmd

Px(Exchange)

Px it ¢
(Comm Line) [ N M
Px e
Inverter Line
Inverter ¢ Common ‘Inverter
operation operation operation  t:500 msec

8.24 Cooling Fan Control

This function turns the inverter's heatsink cooling fan on and off. It is used in situations where
the load stops and starts frequently or when a noise-free environment is required. The correct
use of cooling fan controls can extend the cooling fan'’s life.

Group Code \ Name LCD Display \ Parameter Setting \ Setting Range \ Unit
0 | During Run
ADV | 64 Cooling fan control | Fan Control |1 | Always On 0-2 -

2 | Temp Control
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Cooling Fan Control Detail Settings

Code | Description

Settings Description

The cooling fan runs when the power is supplied to the
inverter and the operation command is on. The cooling
fan stops when the power is supplied to the inverter

0 | DuringRun | and the operation command is off. When the inverter
heat sink temperature is higher than its set value, the
ADV-64 Fan cooling fan operates automatically regardless of its
Control operation status.

The cooling fan runs constantly if power is supplied to

T | AwaysOn the inverter.

With power connected and the run operation

Temp command on: if the setting is in Temp Control, the
Control cooling fan will not operate unless the temperature in
the heat sink reaches the set temperature.

Note

In 11-75 kW model types, if the heat sink temperature reaches a set level by input current
harmonic waves or noise, the cooling fan may run to protect the inverter even when ADV-64 is set
to “0 (During Run)”.

8.25 Input Power Frequency Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 50 Hz, all
other frequency (or RPM) settings, including the maximum frequency, base frequency, etc., will
change to 50 Hz. Likewise, changing the input power frequency setting from 50 Hz to 60 Hz will
change all related function item settings from 50 Hz to 60 Hz.

Group \ Code\ Name H LCD Display \ Parameter Setting \ Setting Range \ Unit

Input power

60/50 Hz Sel 0| 60Hz 0-1 -
frequency
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8.26 Input Power Voltage Settings

Set the inverter input power voltage. The low voltage fault trip level changes automatically
according to the set voltage standard.

Group { Code } Name

Lep Display { Parameter Setting

}' Setting Range { Unit

BAS

19

Input power voltage

AC Input
Volt

200 Type

220

170-230

400 Type

380

380-480

8.27 Read, Write, and Save Parameters

Use read, write, and save parameter functions to copy parameters from the inverter to the
keypad or from the keypad to the inverter.

Parameter Setting \Setting Range \ Unit

Group \ Code Name

\ LCD Display

46 Parameter read | Parameter Read 1 |Yes - -
CNF | 47 Parameter write | Parameter Write 1 | Yes - -
48 Parameter save Parameter Save 1 | Yes - -

Read, Write, and Save Parameter Setting Details

Code Description

Copies saved parameters from the inverter to the keypad. Saved
parameters on the keypad will be deleted and replaced with the copied
parameters.

CNF-46 Parameter Read

Copies saved parameters from the keypad to the inverter. Saved
parameters on the inverter will be deleted and replaced with the copied
parameters. If an error occurs during parameter writing, the previously
saved data will be used. If there is no saved data on the keypad, “EEP
Rom Empty” will be displayed.

CNF-47 Parameter Write

As parameters set during communication transmission are saved in
RAM, the setting values will be lost if the power turns off and on. When
setting parameters during communication transmission, select “1 (Yes)”
at CNF-48 to save the set parameters.
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Caution /1,

When utilizing the optional communication module, note the following information if
you need to read or write the parameter values set at COM-10-25 (Opt Parameter).

1. Because the “Opt Parameter” (COM-10-25) values are stored in the optional add-on
module, you must run “Comm Update” (COM-94) to apply the changes after making
changes to the parameter settings.

2. You must save the parameter values set at COM-10-25 (Opt Parameter) by running
“Parameter Save” before you can read or write the “Opt Parameter” parameters.

8.28 Parameter Initialization

User changes to parameters can be initialized (reset) to factory default settings on all or
selected groups. Parameters cannot be reset during operation or a fault trip condition.
~ LCD Display

Group [ Code [ Name [ Parameter Setting ]Setting Range [ Unit

Parameter
initialization

CNF Parameter Init

Parameter Initialization Setting Details

Code { Description
Setting LCD Display | Function
0 | No No -
Initialize all data. Select “1 (All
Grp)” and press the
1 | Initialize all groups All Grp [PROG/ENT] key to start
initialization. On completion, “0
CNF-40 Parameter (Noy" will be displayed.
gl 2 | Initialize DRV group | DRV Grp
3 | Initialize BAS group | BAS Grp Initialize data by groups. Select
4 | Initialize ADV group | ADV Grp Initialize group and press the
— [PROG/ENT] key to start
5 | Initialize CON group | CON Grp initialization. On completion, “0
6 | Initialize IN group IN Grp (Noy" will be displayed.
7 | Initialize OUT group | OUT Grp
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Code | Description

8 | Initialize COM group | COM Grp
9 | Initialize APP group | APP Grp
10 | Initialize AUT group | AUT Grp
11 | Initialize APO group | APO Grp
12 | Initialize PRT group | PRT Grp
13 | Initialize M2 group M2 Grp

LS —ELECTT?IC
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8.29 Parameter Viewing and Lock Options

8.29.1 Parameter View Lock

Use parameter view lock to hide parameter mode (PAR mode) after registering and entering a
user password. Other modes (CNF, U&M, MAC and TRP modes) will still be visible when the
parameter view lock is enabled.

Group \ Code \ Name LCD Display \ Parameter Setting \ Setting Range \ Unit
50 Parameter view lock | View Lock Set | Unlocked 0-9999 -
CNF ;
51 Parameter view lock View Lock Pw | Password 0-9999 -
password

Parameter View Lock Setting Details

Code { Description

Register a password to allow access to parameter view lock. Follow the steps
below to register a password.

No | Procedure

Press the [PROG/ENT] key on code CNF-51 to show the previous

1 password input window. If a password is being registered for the
CNF-51 View Lock first time, enter “0". It is the factory default.

Pw 2 If a password had been set, enter the saved password.

If the entered password matches the saved password, a new
window prompting the user to enter a new password will be
displayed (the process will not progress to the next stage until the
user enters a valid password).

Register a new password.
5 After registration, code CNF-51 (View Lock PW) will be displayed.

To enable parameter view lock, enter a registered password. The [Locked]
CNF-50 View Lock | sign will be displayed on the screen to indicate that parameter view lock is
Set enabled. To disable parameter view lock, re-enter the password. The [locked]
sign will disappear, and PAR mode becomes visible again.

266 stELECT/?IC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features
' I

8.29.2 Parameter Lock

Use parameter lock to prevent unauthorized modification of parameter settings. To enable
parameter lock, register and enter a user password first.

up | Code  Name LCD Display | Parameter Setting = Setting Range | Unit

52 Parameter lock Key Lock Set | Unlocked 0-9999

CNF

53 Parameter lock password | Key Lock Pw | Password 0-9999

Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the
procedures below to register a password.

No Procedures
Press the [PROG/ENT] key on code CNF-53 to display the saved

1 password input window. If a password is being registered for the
CNF-53 Key Lock first time, enter “0". It is the factory default.
PW 2 If a saved password has been set, enter the saved password.

If the entered password matches the saved password, then a new
window to enter a new password will be displayed. (The process will

3 . )
not progress to the next stage until the user enters a valid
password).

4 Register a new password.

5 After registration, code CNF-53 will be displayed.

To enable parameter lock, enter the registered password. The [Locked] sign
will be displayed on the screen to indicate that prohibition is enabled. Once

S:tF-SZ Key Lock enabled, pressing the [PROG/ENT] key will not allow the edit mode to run. To
disable parameter lock, re-enter the password. The [Locked] sign will
disappear.
B
23
® Caution 3a
(1]
L -%

If parameter view lock and parameter lock functions are enabled, no inverter operation related
function changes can be made. It is very important that you memorize the password.
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8293 Changed Parameter Display

This feature displays all the parameters that are different from the factory defaults. Use this
feature to track changed parameters.

Group | Code

Name

LCD Display

Parameter Setting | Setting Range | Unit

CNF |41

Changed parameter

display

Changed Para

1 | View Changed

Changed Parameter Display Setting Details

Code

CNF-41
Changed Para

{ Description
Setting Function
0 View All Display all parameters

1 View Changed

Display changed parameters only

8.30 User Group

Create a user-defined group and register user-selected parameters from the existing function
groups. The user group can carry up to a maximum of 64 parameter registrations.

Group \ Code \

Name

\ LCD Display

Parameter Setting

\ Setting Range\ Unit

42

Multi-function key
settings

Multi Key Sel

3 | UserGrp SelKey

CNF
45

Delete all user
registered codes

UserGrp AllDel

0 | No

User Group Setting Details

\ Description

CNF-42 Multi Key Sel

Selects “3 (UserGrp SelKey)" from the multi-function key setting options. If
user group parameters are not registered, setting the multi-function key

to the user group select key (UserGrp SelKey) will not display user group
(USR Grp) items on the keypad.
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Code | Description

Follow the procedures below to register parameters to a user group.

No | Procedure

Set CNF- 42 to “3 (UserGrp SelKey)". The icon will be displayed
at the top of the LCD display.

In the parameter mode (PAR Mode), move to the parameter you
need to register and press the [MULTI] key. For example, if the
[MULTI] key is pressed in the frequency reference in DRV-01 (Cmd
Frequency), the screen below will be displayed.

Oﬂ\USR—mEG O STP 60.0Hz |
DRVO1 Cmd Frequency”|
40 CODE

— | DRV06 Step Freq-1,—
2 © | —e20~64 CODE

@ Group name and code number of the parameter.

@ Name of the parameter.

@ Code number to be used in the user group. Pressing the
[PROG/ENT] key on the code number (40 Code) will register DRV-01
as code 40 in the user group.

O Existing parameter registered as the user group code 40.

@ Setting range of the user group code. Entering “0” cancels the
settings.

@ Set a code number to use to register the parameter in the user
group. Select the code number and press the [PROG/ENT] key.

Changing the value in @ will also change the value in @. If no
4 | code is registered, “Empty Code” will be displayed. Entering “0”
cancels the settings.

The registered parameters are listed in the user group in U&M
mode. You can register one parameter multiple times if necessary.
For example, a parameter can be registered as code 2, code 11, etc.
in the user group.

Follow the procedures below to delete parameters in the user group.
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Code | Description

) In the USR group in U&M mode, move the cursor to the code that
is to be deleted.
3 Press the [MULTI] key.
4 Select “YES” on the deletion confirmation screen, and press the
[PROG/ENT] key.
5 The parameter is deleted.
iﬁgjs UserGrp Set to “1 (Yes)” to delete all registered parameters in the user group.

8.31 Macro Selection

The macro selection function

is used to put various application functions together in a group.

For applications with the iS7 series inverters, two basic macro configurations for “Draw"* and

“Traverse” applications (MC1

and MC2) are currently available in U&M mode. Macro functions

cannot be added by the user, but the data can be modified.

H LCD Display { Parameter Setting J Setting Range { Unit

Group{ Code { Name

0 | None
CNF |43 Macro selection Macro Select 1 Draw 0-2 -
2 | Traverse

*The draw application is an open loop tension control which maintains a stable tension load applied
to the material by utilizing the difference between the main reference and the auxiliary reference
(Refer to 8.1 Operating with Auxiliary References on page 196 for details).

Macro Selection Details

{ Description

A list of macro settings is displayed for user selection. When a macro function is

CNF-43 Macro

selected,
Select

all the related parameters are automatically changed based on the

inverter's macro settings.
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8.32 Easy Start

Run Easy Start to easily set up the basic motor parameters required to operate a motorin a
batch. Set CNF-61 (Easy Start On) to “1 (Yes)" to activate the feature, initialize all parameters by
setting CNF-40 (Parameter Init) to “1 (All Grp)”, and restart the inverter to activate Easy Start.

Group \ Code Name \ LCD Display \ Parameter Setting  Setting Range  Unit
Parameter easy
CNF | 61 start settings Easy StartOn |1 | Yes - -

Easy Start Setting Details

Code | Description

Follow the procedures listed below to set the Easy Start parameters.

No | Procedures

1 Set CNF-61 (Easy Start On) to “1 (Yes)".

Set CNF-40 (Parameter Init) to “1 (All Grp)” to initialize all parameters
in the inverter.

Restarting the inverter will activate Easy Start. Set the values in the
following screens on the keypad. To exit Easy Start, press the [ESC]
key.

2

Start Easy Set: Select “Yes".

CNF-01 Language Sel: Select a language.

CNF-61 Easy Start On DRV-30 kW/HP Select : select the capacity of the unit.
DRV-14 Motor Capacity: Set motor capacity.

BAS-11 Pole Number: Set motor pole number.

3 BAS-15 Rated Volt: Set motor rated voltage.

BAS-10 60/50 Hz Sel: Set motor rated frequency.
BAS-19 AC Input Volt: Set input voltage.

DRV-06 Cmd Source: Set command source.

DRV-01 Cmd Frequency: Set frequency reference.

When the settings are complete, the minimum parameter settings
on the motor have been made. The keypad will return to a
monitoring display. Now the motor can be operated with the
command source set at DRV-06.
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8.33 Config (CNF) Mode

The config mode parameters are used to configure keypad-related features.

T

Group{ Code LD Display | Parameter Setting { Setting Range{ Unit
2 LCD br|ghtr?ess/ LCD Contrast - -
contrast adjustment
10 Inverter S/W version | Inv S/W Ver X.XX -
" Keypad S/W version Keypad S/W Ver | x.xx - -

12 Keypad title version KPD Title Ver XXX - -

30-32 | Power slot type Option-x Type | None - -
4 Display changed ChangedPara |0 | ViewAll 0-1 -
parameters
CNF* o .
44 Erase trip history Erase All Trip No - -
60 Add title update Add Title Up No - -
62 Initialize accumulated | WH Count No i )
electrical energy Reset
74 | Accumulatedcooling | b 0000DAY 00:00
fan operation time
Accumulated cooling
75 fan operation time Fan Time Rst 0 |[No
initialization

Config Mode Parameter Setting Details

Code | Description

CNF-2 LCD Contrast Adjusts LCD brightness/contrast on the keypad.

CNF-10 Inv S/W Ver,

CNF-11 Keypad S/W Ver Checks the OS version in the inverter and on the keypad.

CNF-12 KPD Title Ver Checks the title version on the keypad.

CNF-30-32 Option-x Type | Checks the type of option board installed in the option slot.

CNF-41 Changed Para Displays all the parameters that are different from the factory defaults.

CNF-44 Erase All Trip Deletes the stored trip history.
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When the inverter SW version is updated and more code is added, CNF-
X 60 settings will add, display, and operate the added codes. Set CNF-60
CNF-60 Add Title UP to “1 (Yes)” and disconnect the keypad from the inverter. Reconnecting
the keypad to the inverter updates titles.

CNF-62 WH Count Reset | Initialize the accumulated electrical energy consumption count.

CNF-74 Fan Time Displays the accumulated cooling fan operation time.

CNF-75 Fan Time Rst Initialize the accumulated cooling fan operation time at CNF-74.

8.34 Timer Settings

Set a multi-function input terminal to a timer and set the On/Off controls to the multi-function
outputs and relays according to the timer settings.

\ \ \ ;
| | | . ' Parameter Setting |
LCD Displ
Group ‘ Code | CD Display Setting Range Unit
. Px Define (Px: P1-
w |85 | Pxterminal P8 [optional: P9- | 38 | TimerIn |- -
75 configuration
P11])
31 Multi-function relay 1 Relay 1
28 | Timer Out |- sec
33 Multi-function output 1 | Q1 Define
ouT
55 Timer on delay TimerOn Delay 0.00 0.00-100.00 | sec
56 Timer off delay TimerOff Delay 0.00 0.00-100.00 | sec

Timer Setting Details

Code | Description

) Selects one of the multi-function input terminals and change it to a timer
S 75 PR terminal by setting it to “38 (Timer In)".
OUT-31 Relay 1, Sets the multi-function output terminal or relay to be used as a timer to
OUT-36 Q1 Define “28 (Timer out)".
OUT-55 Inputs a signal (On) to the timer terminal to operate a timer output —
TimerOn Delay, (Timer out) after the time set at OUT-55 has passed. When the multi- 8 ‘<’-
OUT-56 function input terminal is off, the multi-function output or relay turns off E g
TimerOff Delay after the time set at OUT-56. ® 8
L -%
OUT-56

Px(Timer In) | [

| OUT-55 §
Q1(TimerOut) | "
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8.35 Traverse Operation

The traverse operation is used to periodically change the motor rotation. In its application as a winder,
the traverse operation ensures that the thread or wire is evenly wound on a spindle without tangles.

Group | Code ‘ Name LCD Display Parameter Setting Setting Range | Unit
01 Applle_d function App Mode 1 Traverse 04 -
selection
0g | lraverseoperating | At o - Joo 0-20 %
range
Traverse scramble o o
09 magnitude Trv Scramb % - 0.0 0-50 %
APP |10 Traverse Trv Acc Time - |20 0.1-600.0 Sec
acceleration time
1 |Tavese TrvDecTime |- | 3.0 0.1-6000 | Sec
deceleration time
12 | Traverse offset Trv Offset Hi - oo 0-200 %
upper limit
13 | Traverse offset Trv Offset Lo - oo 0-200 %
lower limit
Px Define 27 | Trv OffsetLo | - -
N 65-75 Px termlngl (Px:_ P1—.P8
configuration [optional: 28 | TrvOffsetHi | - -
P9-P11])

Traverse Operation Details

Code Description
Set APP-01 to “1 (Traverse)”. Parameters for the traverse operation become
visible.
Setting | Function mode
0 None
APP-01 APP Mode 1 Traverse
2 Proc PID
3 Reserved
4 Auto Sequence

Sets the operation frequency for the scramble operation as a percentage of

¥ it o
AERREE talid the inverter's frequency reference.

Sets the scramble frequency (frequency jump volume at the beginning of a
APP-09 Trv Scramb % deceleration) for traverse operation as a percentage of the traverse operation
frequency.

274 stELECT/?IC

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Learning Advanced Features
' I
Code Description

APP-10 Trv Acc Time,
APP-11 Trv Dec Time

Sets the acceleration and deceleration time for the traverse operation.

Sets the high offset amount for the traverse operation as a percentage of the
inverter’s frequency reference.

APP-12 Trv Offset Hi After setting one of the multi-function terminals to “28 (Trv Offset Hi)", the
offset value is added to the traverse operation frequency when the terminal
input is on.

Sets the low offset amount for traverse operation as a percentage of the
inverter’s frequency reference.

APP-13 Trv Offset Lo After setting one of the multi-function terminals to “27 (Trv Offset Lo)", the
offset value is deducted from the traverse operation frequency when the
terminal input is on.

8.36 Brake Control

Brake control is used to control the On/Off operation of the electronic brake load system. Check the
inverter’s control mode set at DRV-09 before configuring the brake control sequence as the operation
sequence varies by the control mode.

Group Code Name LCD Display  Parameter Setting Setting Range  Unit
0 V/IF
1 VIF PG
DRV |09 Control mode Control Mode 2 Slip Compen - -
3 Sensorless-1
4 Sensorless-2
5 Vector
41 Brake release current | BRRIs Curr | 50.0 0.0-180.0% | %
4p | Prakereleasedeldy | grrisply (100 0-10.00 sec
a4 Brake release forward | BR Rls Fwd 1.00 0-400 Hz
frequency Fr
ADV
45 Brake release reverse | BR Rls Rev 1.00 0-400 Hz
frequency Fr
Brake engage dela ID:’-
4% | rake engage délay | BREngDly | 1.00 0-10 sec o <
ime + 9
Brake engage ==
47 9ag BREngFr |2.00 0-400 Hz o8
frequency w g
g; - gllultl-functlon relay1— Relay 1-2
ouT Multifunct out] 35 BR Control: | - -
33 itel:n i-function outpu Q1 Define
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Brake Control Details

Code

ADV-12 Dc-Start Time

ADV-15 Dc Brake Time
ADV-16 Dc Brake Level

ADV-20 Acc Dwell Freq,
ADV-21 Acc Dwell Time,
ADV-22 Dec Dwell Freq,
ADV-23 Dec Dwell Time

ADV-42 BR RIs Dly
ADV-44 BR RIs Fwd Fr
ADV-45 BR RIs Rev Fr
ADV-46 BR Eng Dly
ADV-47 BR Eng Dly

‘ Description

When the brake control is activated, DC braking (ADV-12) at inverter start
and dwell operation (ADV-20-23) do not operate.

Brake Operation Sequence in Control Modes Other than “Vector”

<Brake release sequence>

During the motor stop state, if an operation command is entered, the
inverter accelerates up to the brake release frequency (ADV-44—45) in a
forward or reverse direction.

After reaching the brake release frequency, if the motor current reaches
the brake release current (BR Rls Curr), the output relay or multi-
function output terminal for brake control sends a release signal.

Once the signal has been sent, acceleration will begin after maintaining
the frequency for the brake release delay time (ADV-42 BR Ris Dly).

<Brake engage sequence>

If a stop command is sent during operation, the motor decelerates. Once the
output frequency reaches the brake engage frequency (ADV-47 BR Eng Fr),
the motor stops decelerating and sends out a brake engage signal to a
preset output terminal.

The frequency is maintained for the brake engage delay time (ADV-47 BR
Eng Dly) and it becomes “0” afterwards. If the DC braking time (ADV-15)
and DC braking resistance (ADV-16) are set, the inverter output is blocked
after DC braking. For more details on DC braking, refer to 7.17.2 Stop after
DC Braking on page 184.

Brake Operation Sequence in “Vector” control Mode

<Brake release sequence>

When an operational command is entered, the output relay or multi-
function output terminal for brake control sends a brake release signal
after the pre-excitation time is passed. Once the signal has been sent,
acceleration will begin after the brake release delay time (ADV-42 BR
RIs Dly) has passed.

<Brake engage sequence>

If a stop command is sent during operation, the inverter decelerates to
“0 HZ" and sends out a brake engage signal. Then, the output is cut off
after the brake engage delay time (ADV-46 BR Eng Dly) has passed.
The brake engage sequence does not operate in torque control mode.
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Output frequency
conog| /T
ADV-44, 45 = | S
Output frequency ADV-47 Output current
ADV-42
— s
ADV-41 [ CON-11
Output current 1
AQV;2 aQs ADV-15  ovorspeed
Motor speed ]
Brake output L eeee— Brake ouput :
Run cmd _‘ ‘ P Run cmd _‘
R Brake release | : Brake release
Brake engagement Brake engagement Brai(e engagement Brake engagement

8.37 Multi-function Output On/Off Control

Group Code \ Name LCD Display \ Parameter Setting \ Setting Range \ Unit
Output contact
66 On/Off control On/Off Ctrl Src | 1 V1 04 -
options
ADV |7 | Outputcontactpoint | ) o |- 90.00 10-100 %
On level
68 Output contact point Off-C Level ) 10.00 0—Output contact %
Off level on level
Multi-function relay,
ouT 31— Multi-function Relay x or Q1 34 On/off - -
33 Control
output 1

Multi-function Output On/Off Control Details

Code Description

If the analog input value exceeds the set value, the output relay or multi-

function output terminal can be turned on or off. o n>.

Select the analog input to use for On/Off control at ADV-66 and set the g g<,
ADV-66 On/Off Ctrl Src levels at which the output terminal is on and off at ADV-67 and 68 = ,?,
ADV-67 On-C Level respectively. a8
ADV-68 Off-C Level

If the analog input value exceeds the value set at ADV-67, the output
terminal is on. If the analog input is below the value set at ADV-68, the
output terminal is off.
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8.38 MMC function

The MMC (Multiple Motor Control) function is used to control multiple motors of a pump system. The
main motor connected with the inverter output is controlled by the PID controller. The auxiliary motors
are connected with the supply power and turned on and off by the relay within the inverter.

The relay for controlling auxiliary motors uses Relay 1 and 2 in the standard 1/O module embedded in
the inverter and multi-function output terminal Q1. If the I/O expansion option module is connected to
the inverter option slot, up to 3 relay outputs can be used.

Code Name LCD Display Parameter Setting  SettingRange | Unit
APP 01 Application mode App Mode 3 MMC - -
90 |Auxmoforrotaion | A \iotorRun | - 0 0-4 -
number
21 | Startingauxmotor | g o Aux ; 1 1-4 ;
selection
22 Auto operation time Auto Op Time - 0:00 XXIXX Min
23 f13t aux motor starting | gy, it Freq 1 - 49.99 0-60 Hz
requency
24 | ZndaUX molorstarting | i preq 2 - |4999 0-60 Hz
requency
25 | Jrdaux molorstaring | iar freq 3 - |a000 060 Hz
requency
4th aux motor starting
AP0 |2 | frequency Start Freq 4 - 49.99 0-60 Hz
o7 | lstauxmotorsiop | g e - 15.00 0-60 Hz
frequency
98 |2ndauxmotorstop | g ey s - 15.00 0-60 Hz
frequency
29 ?rd auxmotorstop | g1 Freq 3 - 15.00 0-60 Hz
requency
30 | Jhammolorsiod | giopFreqa |- [1500 | 0-60 Hz
requency
31 |Auxmolorstaring |, gagpT |- 60.0 0-3600.0 Sec
delay time
32 ﬁ;); motorstop defay | o stopDT | - 60.0 0-3600.0 Sec
33 | Auxmotornumber | numofax |- |4 04 -
selection
APO ,
34 Bypass selection Regul Bypass 0 No 01 -
35 Auto change mode Auto Ch Mode 0 Aux None/Aux/Main | -
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Code Name LCD Display Parameter Setting | SettingRange | Unit
selection

36 Auto change time Auto Ch Time - 72:00 0-99:00 Min

38 Interlock selection Interlock 0 No 01 -

39 |Interockmovement |\ oqokpT |- |50 0.1-360.0 Sec

delay time

Aux motor rotation . ) . R
40 pressure difference Actual Pr Diff 2 0-100% %

Main motor
acceleration time
when the number of
pumps decreases

41 Aux Acc Time - 20 0.0-600.0 Sec

Main motor
4p | deceleration time AuxDecTime | - 20 0.0-600.0 Sec
when the number of

pumps increases

31— | Multi-function relay,
33 Multi-function output 1

34— | Qxterminal
36 configuration

Relay x or Q1 24 MMC - -

ouT
Qx Define 24 MMC - -
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8.381 Basic MMC Operation

Code Description

If“3 (MMC)” is selected for the applied function, the items related to the
APP-01 APP Mode MMC function are displayed in the option module function group (APO)
and the functions related to the PID controller are displayed in APP.

If the number of auxiliary motors is set at APO-33 and there is more than
one auxiliary motor, the auxiliary motor number for the first operation
should be APO-21. For example, if there are three auxiliary motors and
each of them is controlled by Relay 1 and 2 and the Q1 terminal, the
auxiliary motors operate in the sequence of Relay 2, Q1, and then Relay
1 when”2” is input at APO-21. The auxiliary motors stop in the sequence
of Relay 1, Q1, and Relay 2. At APO-20, the number of currently
operating auxiliary motors can be monitored.

APO-20, 21, 33

Sets the starting frequency for auxiliary motors. Since the main motor is
operated by the PID controller, its operating frequency is increased by
the load change and the operation for an auxiliary motor becomes
necessary. The conditions of the inverter output terminal | (Relay or
multi-function output [Qx]) that turns on for auxiliary motor operation is
APO-23-26 Start Freq 1—4 as follows. The auxiliary motor can operate when.
«  The speed of the main motor exceeds the starting frequency (APO-23—
26) of the auxiliary motor.
«  The starting delay time (APO-13) of the auxiliary motor passes.
- The difference between the reference and the feedback of the main
motor PID controller becomes smaller than the pressure difference
(APO-40) of the auxiliary motor motion.

Sets the stop frequency for auxiliary motors. If the operating frequency

for the main motor decreases below a certain frequency while the

auxiliary motor is running, the auxiliary motor should be stopped. The

condition of the auxiliary motor to be stopped is as follows. The auxiliary

motor can be stopped when

APO-27-30 Stop Freq 1-4 | - The speed of the main motor decreases below the stop frequency
(APO-27-30) for the auxiliary motor.

«  The stop delay time (APO-32) for the auxiliary motor passes.

«  The difference between the reference and the feedback of the main
motor PID controller becomes larger than the pressure difference
(APO-40) of the auxiliary motor operation.

The main motor stops PID control and operates the normal acceleration
and deceleration when the auxiliary motor runs or stops. When the
APO-41 Aux Acc Time, auxiliary motor runs, the main motor decelerates to the decelerating
APO-42 Aux Dec Time frequency of the auxiliary motor for the decelerating time set at APO-42.
Inversely, when the auxiliary motor stops, the main motor accelerates to
the starting frequency for the accelerating time set at APO-41.
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Aux motor
operation delay time
Aux motor ‘APO'?”
operation frequency ;
APO-23-26

Aux motor

stop frequency
,,,,,,,,,,,,,,,,,,,, APO-27-30
] —p!
Main motor Main motor acceleration time when the pump number increases
output frequency APO-42

Aux motor operation

Output terminal

Auxiliary motor operation sequence by increased load

Aux motor Aux motor
stop delay frequency operation frequency
APO32 APO-23-26

Aux motor
stop frequency
"APO-2730 ‘ ‘
Main motor Main motor acceleration time when the pump number decreases
output frequency APO-41

Aux motor operation

Output terminal

Auxiliary motor stop sequence by decreased load

8.382 Auto Change Operation

The auto change function enables the inverter to automatically switch operations between main and
auxiliary motors. Prolonged continuous operation of a motor reduces motor performance. The auto

change function switches the motors automatically when certain conditions are met to avoid biased

use of certain motors and protect them from deterioration.

| Description

Selects the motors to apply the auto change function.
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0: None
The operation sequence of the auxiliary motor starts with the auxiliary motor
selected at APO-21(starting auxiliary motor selection) and the automatic change

function is not active.

APO-35 Auto
Ch Mode
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Code ‘ Description

1: Aux

The operation sequence of the auxiliary motor starts with the auxiliary motor
selected in APO-21(starting auxiliary motor selection). When the cumulative
operating time for a main and auxiliary motor exceeds the auto change time (APO-
36), the auto change condition is met. If the main motor is stopped by a stop
command or the sleep operation mode after the auto change condition, the start
sequence of the auxiliary motor selected at APO-21 is changed.

For example, if there are four auxiliary motors operating and motor 4 is selected in
APO-21, the start sequence of the auxiliary motor automatically changes to motor
1. Therefore, the previous start sequence of the auxiliary motor of 4, 1, 2, and 3
changes to 1, 2, 3, and 4, and if the auto change condition is met, the sequence is
changedto 2, 3,4, and 1.

| | 3-phase input
[

RST

Starting sequence: Aux 1 -> Aux 2 -> Aux 3-> Aux 4
Inverter

uvw Stop sequence: Aux 4 -> Aux 3 -> Aux 2 -> Aux 1

KD1 KD2 KD3 KD4

KM3

Main

2: Main

Auto change is available without distinction between the main and auxiliary motors.
The auto change condition is met if the cumulative operating time for the motor
connected to the inverter output exceeds the auto change time (APO-36).

If the inverter is stopped by a stop command or sleep operation mode, the
operating sequence of the motor automatically changes. For example, if the
starting auxiliary motor selection (APO-21) is set at “2”, the inverter output is
connected to motor 2. If there are four motors and the auxiliary motor operating
condition is met, motors 3, 4, and 1 start operating one after another in sequence. If
the inverter stops in the auto change condition, motor 3 is connected to the inverter
output in the next restart and the auxiliary motors operate in the sequence of 4, 1,
and 2.
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Code \ Description

3-phase input

RST
Inverter
uvw

KM1

KD1 KD2 KD3 KD4

©

1]
KM2 KM3 KM4

8.38.3 Interlock Operation

When there is motor trouble, the interlock feature is used to stop the affected motor and replace it with
another that is not currently operating (i.e. in the off state). To activate the interlock feature, connect
the cables to send abnormal motor signals to the inverter input terminal and configure the terminals
as interlock 1-4 inputs. Then, the inverter decides the motor’s availability based on the signal inputs.
The order in which the alternative motor is selected is decided based on the auto change mode
selection options set at APO-35.

Code

IN-65—-75 Px Define

Description

The terminal to use as the interlock among IN 65-72 (up to 75 if there is
an 1/O expansion module) is selected and Interlock 14 are set
depending on the motor sequence.

If the auto change mode selection (APO-35) is set to “0 (None)” or “1
(Aux)” and if auxiliary motors 1, 2, and 3 are connected to inverter output
terminals Relay 1, 2, and Q1 when a total of four motors including the
main motor is operating, the interlock numbers 1, 2, and 3 correspond to
the motor connected to Relay 1, 2, and Q1.
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However, if the auto change mode selection (APO-35) is set to “2
(Main)” and the main and auxiliary motors are connected to inverter
output terminals Relay1, 2, Q1, and Q2 (I/O expansion module used)
respectively, Interlock 1, 2, 3 and 4 correspond to the motors connected
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Code Description

toRelay 1, 2, Q1 and Q2.

APO-38 Interlock

Select “1 (Yes)” to enable an interlock operation.

1) If there are five motors and the auto change mode selection (APO-
35) is set to” 0 (None)” or “1 (Aux)”, the operation is as follows:

If signals are sent to the terminal block set at Interlock 3 with a fault at
motor 3 when it is static, the auxiliary motors operate in the sequence of
1, 2, and 4 (when the starting auxiliary motor selection APO-21 is “17). If
the terminal block signals are released, the operation sequence is 1, 2,
3,and 4.

If signals are sent to the terminal for Interlock 3, auxiliary motor 3 stops
and auxiliary motor 4 operates. If the interlock signal is released,
auxiliary motor 4 stops and auxiliary motor 3 operates again.

2) If there are four motors and the auto change mode selection (APO-
35) is set to “2 (Main)”, the operation is as follows:

If the starting auxiliary motor selection APO-21 is set to “1”, motor 1 is
operated by the inverter and the remaining motors (2, 3, and 4) are
operated by the auxiliary motors and interlock signals are sent to the
auxiliary motors, the operation sequence is the same as the procedure
described in condition 1) above.

However, if there is a problem with motor 1, which is connected to the
inverter, the output is immediately blocked and motor 2 becomes
connected to the inverter output and the operation sequence of the
auxiliary motor is 3 and 4. If the interlock signal of motor 1 is released,
the operation sequence of the auxiliary motor is 3, 4, and 1.
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8.384 Bypass Operation (Regular Bypass)

This function controls the motor speed based on the feedback amount instead of using the PID
controller. Auxiliary motors may be controlled with this feature based on the feedback amount.

Code Description

Select “1 (Yes)” to enable regular bypass.

If there are four main motors and auxiliary motors (APP-33) in total, the
operation is as follows. If the feedback input value is between 0—10 V and the
operating frequency of the maximum input value (10 V) is 60 Hz, auxiliary motor
1 starts operation when the feedback amount is 2.5 V (15 Hz of main motor

APP-34 Regular )
operating frequency).

Bypass

If the feedback amount reaches 5 V again, auxiliary motor 2 operates. At the
maximum input of 10 V, all three auxiliary motors operate.

Maximum feedback amount

Operation level of auxiliary motor n =77 *
P i The number of auxiliary motorlAPO — 33)
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8.39 Press Regeneration Prevention (To evade control
operation in the status of regeneration during press)

Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. If motor regeneration occurs during a press operation, the motor operation
speed automatically goes up to avoid the regeneration zone.

Group Code LCD Display Parameter Setting ~ Setting Range Unit

73 | Regeneration RegenAvd Mode | 000-111 001 Bit
evasion mode
Regeneration

74 evasion function RegenAvd Sel 0 No 0-1 -
for press selection
Press 350 200V class: 300—
regeneration 400

75 prevention RegenAvd Level
operation voltage 700 400V class: 600—
level 800

ADV Press

regeneration

76 prevention CompFreq Limit | 1.00 0-10.00 Hz
compensation
frequency limit
Press

77 regeneration RegenAvd Pgain | 50.0 0-100.0 %
prevention P-Gain
Press

78 regeneration RegenAvd Igain | 500 20-30,000 ms
prevention | gain

Press Regeneration Prevention Details

Code Description

ADV-73 RegenAvd Set the motor operation mode to decide when the regeneration evasion
Mode function is activated.

ADV-74 RegenAvd Sel Frequent regeneration voltage from a press load during a constant speed

(select regeneration motor operation may put excessive stress on the braking unit, which may
evasion function for damage or shorten brake life. To prevent this, select ADV-74 (RegenAvd Sel)
press) to control DC link voltage and disable the braking unit operation.

D Regep eglke Set brake operation prevention level voltage when the DC link voltage goes
(set regeneration

. up due to regeneration.
evasion level for press)
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Code Description

ADV-76 CompFreq Limit

(limit regeneration Set an alternative frequency width that can replace the actual operation
evasion compensation frequency during regeneration prevention.
frequency for press)

Set a P gain for regeneration evasion compensation function.
25:1/-77 gl To avoid the regeneration zone, set P-Gain in the DC link voltage suppress Pl

controller.

Set an | gain for regeneration evasion compensation function.
AIaDi:]/-78 egEnsTll To avoid the regeneration zone, set | gain in the DC link voltage suppress Pl
9 controller.
® Caution

Press regeneration prevention does not operate during acceleration or deceleration; it only operates
during constant speed motor operation. When regeneration prevention is activated, the output frequency
may change within the range set at ADV-76 (CompFreq Limit).

8.40 Anti-Hunting Regulator

‘ LCD Display ‘ Parameter Setting Setting Range Unit

Function selection for
90 preventing current gew AHR 1 Yes - -
) el.
CON hunting
g1 | Gain from current AHRP-Gain | 1000 0-32767 -
hunting prevention

This function is used to prevent the hunting of a VV/F controlled fan or motor caused by current
distortion or oscillation due to mechanical resonance or other reasons. You can set the hunting
prevention function (CON-90) to prevent current hunting.

CON-91 AHR P-Gain: Increasing AHR proportional gain improves the responsiveness of the anti-
hunting regulation. However, current oscillation may result if AHR proportional gain is set too high.
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8.41 Fire Mode

This function is used to allow the inverter to ignore minor faults during emergency situations, such as
fire, and provides continuous operation to protect other systems, such as ventilation fans. When fire
mode is activated, the inverter operates continuously based on the set frequency and direction.

Group Code Name \ LCD Display Parameter Setting \ Setting range Unit
0 | None -
Fire mode X N —
80 selection Fire Mode Sel 1 Fire Mode 0-2 )
2 Fire Test
g1 | Firemode Fire Mode Freq | 60.00 Hz
frequency
ADV
Fire mode 0 Forward
82 operating Fire Mode Dir 0-1
direction B
1 Reverse
Fire mode .
83 counter Fire Mode Cnt 0 - -
IN 65~ | Pxterminal | b hogne 51 - y
75 configuration
31— | Relay1,2 and
ouT 33 a1 Relay1,2/Q1 37 - -

Fire Mode Details

Code T —

When you select function 1-Fire Mode, ADV-81-83 is displayed. In the above
settings, if “51 (Fire Mode)" in IN-65-75 is on, fire mode operates. During the
ADV-80 Fire Mode Sel fire mode operation status, a “fire mode” warning occurs. During fire mode
operation, the inverter’s frequency and operation direction is performed in the
value set for fire mode with the previously set control mode.

ADV-81 Fire Mode Freq | Set the operation frequency for fire mode.

ADV-82 Fire Mode Dir Set the run direction for fire mode operation.

If the mode is set to “2-Fire Test", related items for the fire function (ADV-81—
ADV-80 Fire Mode Sel 83) are displayed. In the above settings, if “51 (Fire Mode)” in IN-65-75 is on,
fire mode operates. The basic operation is the same as fire mode. However,
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Description

ADV-83 is not counted in fire test mode. Also, all fault trips occur without
ignoring them.

If a fault occurs during fire mode operation, the fault trip is ignored and the inverter continuously
operates. However, if a critical fault occurs, the inverter performs the trip operation or auto restart
operation. The auto restart is performed after PRT-10 Retry Delay is set.

If the inverter performs the fire mode operation when the inverter is in normal status after the auto
restart, the inverter will operate via the speed search.

Fire mode cannot be set while in torque mode. Therefore, fire mode can only be set when the inverter
is in speed or operation mode.

In fire mode, the operation for fault trips is listed in the following table.

Operation in the event of fault trips Fault trips

Low Voltage , Over Load, Under Load, Inverter OLT, E-Thermal,
Out Phase Open, In Phase Open, Over Speed, Speed Dev Trip,
NTC Open, Over Heat, Fuse Open, Thermal Trip, Fan Trip, BX,

Lost Command, Lost Keypad, Low Voltage2, etc.

Fault trips that are ignored

Auto restart after fault trips Ground Trip, Over Current1, Over Voltage
Trip operation H/W-Diag, Over Current2, Safety Opt Err
@© Caution

Fire mode operation voids the product warranty. To test fire mode not to increase the fire mode operation
count at ADV-83, set ADV-80 to “2-Fire Test” and operate the inverter.

If the multi-function terminal input set to “51 (Fire Mode)” is on when ADV-83 is set to “1 (Fire Mode)”, the
count value set at ADV-83 is increased by 1.
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842 Dynamic Braking (DB) Resistor Operation Reference
Voltage

Depending on the capacity, the iS7 series is divided into models with a braking resistor circuit
integrated inside the inverter, and models that require an external braking unit to be installed. The
inverters rated between 0.75-22 kW have the built-in braking model (except for the braking resistor),
and the inverters rated above 30 kW require an external braking unit. Therefore, the reference voltage
setting function for the braking resistor is necessary for inverters rated below 22 kW.

Parameter

Group Code Name LCD Display Setting Setting Range

DB unit 390V 200 V Type: 350-400 V
ADV |79 operating DB Turn On Lev

voltage 780V 400 V Type: 600-800 V

ADV-79 DB Turn On Lev: This is the operation reference voltage for the braking resistor. The braking
resistor operates when the DC link voltage exceeds the reference value.

The initial value for 200 V-type inverters is 390 V, and the initial value for 400 V-type inverters is 780 V.

For 200 V-type inverters, the reference voltage that stops the braking resistor is 10 V lower than the
operating voltage set at ADV-79. For 400 V-type inverters, the braking resistor stops if the voltage is
20 V lower than the operating voltage set at ADV-79.

© Caution

If the set value for ADV-79 is lower than the DC link voltage when the inverter is in normal operation, the
DB resistor may overheat due to continuous DB resistor operation.

Conversely, if the set value at ADV-79 is much higher than the DC link voltage range, an overvoltage trip
may occur because the DB resistor does not operate when it is needed.

Example) If the input voltage is 440 V and the value at ADV-79 is set to 600 V, the DB resistor operates
when the inverter is on because the DC link voltage is 622 V. Since the voltage level that stops the DB
resistor is 590 V, the DB resistor may overheat due to continuous DB resistor operation.

8.43 kW/HP Unit Selection

Select the units between kW and HP for the capacity of the inverter and motor.

Group Code Name LCD Display Parameter Setting Setting Range
i 0 | kW
DRV |30 | KWHP unit KW/HP Select 0-1 -
selection 1 me
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8.44 Output Voltage Drop Prevention

This function is used to prevent voltage drop in the inverter output by decreasing the current output,
thereby taking advantage of the expanded command zone of the output voltage, if the input voltage
drops or overload conditions arise.

Group Code Name LCD Display Parameter Setting \ Setting Range Initial
OVM Mode 0 |No _
ADV |87 selection OVM Mode Sel 0-1 0:No

1 | Yes

This function is used to prevent voltage drop in the inverter output by decreasing the current output,
thereby taking advantage of the expanded command zone of the output voltage, if the input voltage
drops or overload conditions arise. Set ADV-87 (OVM Mode Sel) to "O (No)" to limit the voltage
output command zone for linear voltage output. Set ADV-87 (OVM Mode Sel) to "1 (Yes)" to expand
the voltage output command zone and ensure stable voltage output is made throughout the
overmodulated zone.

Caution &

»  When you enable the OVM Mode, the output wave may be distorted because it will not be
maintained in a linear form.

»  Also, a higher voltage than the motor's rated voltage may be output to the motor if the input
voltage is higher than the motor’s rated voltage.

»  Although the current may appear to be rapidly oscillating during high-speed operation, the
actual change in the output current is not severe.

»  The output voltage will be compensated for to stay below the rated voltage of the motor
according to the parameter setting.

»  The OVM Mode will not be activated if the input voltage is higher than the output voltage.
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9 Using Monitor Functions

91 Monitoring the Operating Status via the Keypad
You can monitor the operating status using the keypad of the inverter. You can select the desired

items to monitor in Config mode (CNF), view three items at a time in Monitor mode, and select an
item on the status display.

911 Selecting Monitor Mode Display

Mode |Group | Code LCDDisplay | Parameter Setting | Unit
- 21 Monitor Line-1 0 Frequency Hz
- 22 Monitor Line-2 2 | Output Current A
CNF - 23 Monitor Line-3 3 | Output Voltage \%
24 Mon Mode Init 0 No -

Monitor Mode Display Selection Details

Code Description

Select the items to monitor in Monitor mode. Monitor mode is displayed when the
inverter is powered on. Also, all three items in Monitor Line-1-3 can be displayed
simultaneously. Select an item for the line to display. If “Yes” is set at CNF-24 (Mon
Mode Init), CNF-21-23 will be initialized.

Setting Function
0 | Frequency Displays the set frequency while stopped. During
operation, it displays the actual output frequency (Hz).
1 | Speed Displays the set speed (rpm) while stopped. During
operation, it displays the actual operating speed (rpm).
CNF-21-23 2 | Output Current Displays the output current.
Monitor Line-x 3 | Output Voltage | Displays the output voltage.
4 | Output Power Displays the output power.
5 | WHour Counter | Displays the inverter's power consumption.
6 | DCLink Voltage | Displays the inverter's DC link voltage.
7 | DI Status Displays the input terminal status of the terminal block.
Starting from the right, it displays P1-P8.
8 | DO Status Displays the output terminal status of the terminal block.
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Code Description

Starting from the right, it displays Relay1, Relay2, and
Q1.
9 | V1 Monitor{V] Displays the input voltage value at terminal V1 (V).

10 | V1 Monitor{%] Displays the input voltage terminal V1 value as a
percentage. If -10V, 0V, and+10V is measured, -100%,
0%, and 100% will be displayed.

11 | 11 Monitor[mA] Displays the magnitude of the current being input to the
11 terminal of the inverter terminal block.

12 | 11 Monitor[%)] Displays the above current as a percent. If the input
current is 0—20[mA], it is shown as 0-100%.

13 | V2 Monitor{V] Displays the voltage input of the I/O expansion module’s
V2 terminal when using the I/O expansion module.

14 | V2 Monitor{%] Displays the V2 input voltage as a percent.

15 | 12 Monitor[mA] Displays the current input for the /O expansion module’s
12 terminal when using the 1/O expansion module.

16 | 12 Monitor{%)] Displays the 12 input current terminal value as a
percentage.

17 | PID Output Displays the PID controller's output.

18 | PID Ref Value Displays the PID controller's reference value.

19 | PID Fdb Value Displays the PID controller's feedback volume.

20 | Torque Displays the torque reference value if torque reference
command mode (DRV-08) is set to a value other than
“Keypad” (0 or 1).

21 | Torque Limit Displays the torque limit value if the torque limit setting
method (CON-53) is set to a value other than “Keypad”
Oor1).

22 | Trq Bias Ref Displays the torque bias if the torque bias setting method
(CON-58) is set to a value other than “Keypad” (0 or 1).

23 | Spd Limit Displays the speed limit setting If the speed limiting

(CON-62) in Torque Control mode is set to a value other
than “Keypad” (0 or 1).

24 | Load Speed Displays the load speed in the desired scale and unit.
Displays the load speed as values which are applied in
the units of rpm or mpm set in ADV-63 (Load Spd Unit),
ADV-61 (Load Spd Gain), and ADV-62 (Load Spd
Scale).

25 | Temperature Displays the inverter's intemal temperature.
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912 Displaying Output Power

LCD Display Parameter Setting
PAR BAS 18 Trim Power % - 100.0 %

When CNF-21-23 (Monitor Line-x Select) is set to “4 (Output Power)”, increase the set value at BAS-
18 (Trim Power) appropriately if the output power displayed on the keypad is lower than expected.

If the output power displayed on the keypad is higher than expected, decrease this set value
accordingly. The output power display is calculated using voltage and current. However, an output
power error may occur when the power factor is low.

Note

WHour Counter (Inverter power consumption)

Values are calculated using voltage and current. Electric power is calculated every second and the results
are accumulated.

Power consumption is displayed as follows:

+  Lessthan 1,000 kW: Units are in kW, displayed in a 999.9 kW format.

« 1-99 MW: Units are in MW, displayed in a 99.99 MWh format.

+ 100-999 MW: Units are in MW, displayed in a 999.9 MWh format.

+  More than 1,000 MW: Units are in MW, displayed in 9,999 MWh format and can be displayed up to
65,535 MW. (Values exceeding 65,535 MW will reset the value to 0 and units will return to kW. It will
be displayed in a 999.9 kW format).

+ Ifthe WH CNF-62 (Count Reset) is set to “YES,” you can clear the electricity consumption.
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91.3 Selecting Load Speed Display

Mode ‘ Group \ LCD Display Parameter Setting Unit
61 Load Spd Gain - 100.0 %

PAR ADV 62 Load Spd Scale 0 X1 -
63 Load Spd Unit 0 pm -

Load Speed Display Details

Set CNF-21-23 (Monitor Line-x Select) to “24 (Load Speed)’, and adjust the following codes to
display load speed.

Code Description

Sets the gear ratio in a percentage for speed conversion. When the ratio is set, the
actual number of rotations of the other axis or gear system that is connected to the

A Loz motor is displayed accordingly.

B2 For example, set ADV-61 (Load Spd Gain) to 30.0%, if the flux value is 300 [mpm]
at 1000 [rpm].
Selects to what decimal place to display at “24 (Load Speed)” among the monitor
éga\llfz oz el items (x1-x0.0001). If you want to display the value to one decimal place, set ADV-

63 (Load Spd Scale) to X 0.1.

ADV-63 Load Spd | Selects the unit of “24 (Load Speed)” from the monitor items. Also, select either
Unit RPM (Revolutions Per Minute) or MPM (Meters Per Minute).

914 Selecting Hz/Rpm Display

You can convert all the parameters with a Hz unit into RPM or vice versa. The pole number (BAS-11)
must be entered for the conversion.

Mode Group Code LCD Display \ Parameter Setting \ Unit
DRV 21 Hz/Rpm Sel 0 Hz -
PAR
BAS 1 Pole Number - 4 -
A\ Warning

If you change the default set value at DRV-21 (Hz/RPM Sel) from “Hz” to “RPM”, all parameters except the
ones set for the monitor mode will be changed to RPM. To change the speed unit from frequency to speed
in Monitor mode, change the parameter value at CNF-21.

m
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915 Selecting Status Display

Mode | Code ' LCD Display Parameter Setting
CNF 20 AnyTime Para 0 Frequency -

Status Display Selection Details

Code Description
Select the variables to be displayed at the top of Keypad display (LCD display).
Setting | Function Setting | Function
0 Frequency 13 V2 Monitor[V]
1 Speed 14 V2 Monitor{%]
2 Output Current 15 12 Monitor{mA]
3 Output Voltage 16 12 Monitor[%]
4 Output Power 17 PID Output
'(:’);\lrlz:-ZO AnyTime 5 WHour Counter 18 PID Ref Value
6 DCLink Voltage 19 PID Fdb Value
7 - 20 Torque
8 - 21 Torque Limit
9 V1 Monitor[V] 22 Trq Bias Ref
10 V1 Monitor{%] 23 Speed Limit
1 11 Monitor[mA] 24 Load Speed
12 11 Monitor[%]

9.1.6 Monitoring Output Frequency

Select DRV-25 to monitor output frequency. Output frequency is displayed in 0.01[Hz] increments.
The output frequency is displayed as 0.00[Hz] when the inverter is not operating.

Group Code LCD Display Parameter Setting Unit
DRV 25 Output Freq - 0.00 Hz
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9.2 Monitoring Fault Status Using Keypad
Trip mode displays the fault status when a fault trip occurs during inverter operation. You can monitor

the fault types, operating frequency, and output current at the time of fault trip. Up to the last 5 fault
trips can be saved.

921 Monitoring Current Fault Status

When a fault trip occurs, the fault type is displayed on the keypad’s display.

TRP Current
Over Voltage (02)

01 Output Fregq

35.10 Hz
02 Output Current
15.5 A

For more details on types and descriptions of fault trips, refer to 12.2 Warning Messages on page_373.
The following operating status can be monitored and recorded.

Displayed Information ~ Description

1 | Output Freq Displays the operating frequency at the time of the fault trip.

2 | Output Current Displays the output current at the time of the fault trip.

3 | Inverter State Displays acceleration, deceleration, constant speed operation, and stop state.
4 | DCLink Voltage Displays the inverter's DC power voltage.

5 | Temperature Displays the inverter's temperature.

6 | Input State Displays the input terminal’s status.

7 | Output State Displays the output terminal’s status.

8 | Trip On Time Displays the time from the power ON to the fault trip.

9 | Trip Run Time Displays the time from Run to the fault trip.

If you press the [STOP/RESET] key on the keypad or input the reset terminal of the terminal block to
release the fault trip, the information for the currently displayed fault trip is saved as part of the fault
trip history. In this case, what was saved in the Fault Trip History 1 (Last-1) is moved to the Failure
History 2 (Last-2).

The number next to the fault trip name represents the number of simultaneously occurring faults. If
more than one fault occurred, you can press the [PROG/ENT] key to view the other faults.
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922 Monitoring Fault Trip History

The types of up to five previous fault trips can be saved and monitored. The lower the number of Last
X is, the more recent the fault it represents. If more than 5 faults occur, those occurring before the last
5 are automatically deleted.

The items displayed in the fault trip history are listed in the following table.

Displayed Information Description

0 | Trip Names(1) Displays the fault types.

1 | Output Freq The operating frequency at the time of the fault occurrence.

2 | Output Current The output current at the time of the fault occurrence.

3 | Inverter State SDtiastp()allz:\ys acceleration, deceleration, constant speed operation, and stop
4 | DCLink Voltage Displays the inverter's DC power voltage.

5 | Temperature Displays the inverter's temperature.

6 | Input State Displays the input terminal’s status.

7 | Output State Displays the output terminal’s status.

8 | Trip On Time Displays the time from the power ON to the fault occurrence.

9 | Trip Run Time Displays the time from Run to the fault occurrence.

10 | Trip Delete ? Displays whether the currently saved fault trip history is to be deleted.

There are two ways to delete the fault trip history.

At each fault trip, To delete the individual fault trip, select “Yes” at TRP-10 (Trip Delete?). Also, to
delete the entire fault trip history, select “Yes” at CNF-24 (Erase All Trip).
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9.3 Analog output

9.31

Voltage Output (0-10 V)

Select the items to be output from AO1 (Analog Output 1) terminal of the inverter terminal block and
adjust the output sizes.

Group ‘ Code  LCD Display Parameter Setting Unit
01 AO1 Mode 0 Frequency -
02 AO1 Gain - 100.0 %
03 AO1 Bias - 0.0 %

ouT
04 AO1 Filter - 5 ms
05 AO1 Const % - 0.0 %
06 AO1 Monitor - 0.0 %

Voltage Output Setting Details

Code Description

Select the output types.
Setting Description
0 |Frequency Outputs an operation frequency as the standard. A 10 V output
is supplied based on the frequency set at DRV-20 (Max Freq).
1 Output A 10V output is supplied from 200% of the inverter-rated current
Current (based on CT: Constant Torque).
Sets the outputs based on the inverter output voltage. A 10 V
2 Output output is supplied from the voltage set at BAS-15 (Rated V).
Voltage If 0 Vis set at BAS-15, 200 /400 V models output 10 V based
on the actual input voltage (220 V and 440 V respectively).
OUT-01AO01 DC Link Outputs the inverter DC link voltage as the standard. Outputs 10
Mode 3 Volt V when the DC link voltage is 410 VDC for 200 V models, and
820 VDC for 400 V models.
4 |Torque Outputs the generated torque as the standard. Outputs 10 V at
250% of the motor-rated torque.
Output Monitors the output wattage. 200% of the rated output is the
5 P ) -
ower maximum display voltage (10 V).
6 |ldse Outputs the maximum voltage at 200% of the no load current.
Outputs the maximum voltage at 250% of the rated torque
7 |igse current.
Rated torque current = rated current” —- Non - load current’
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Code Description

Outputs the set frequency as the standard. Outputs 10 V at the
maximum frequency (DRV-20).

Outputs frequency calculated with Acc/Dec function as a

9 |Ramp Freq |standard. This may vary depending on the actual output
frequency. Outputs 10 V.

Displays the speed information of the input into the encoder

10 [Speed Fdb |extension module. It produces 10 V at the maximum frequency
(DRV-20).

Outputs the difference between the speed reference (command)
and the motor’s rotation speed that inputs into the encoder
extension module. It outputs 10 V at twice the rated slip
frequency. It is valid only in Vector Control mode.

PID Ref Outputs command value of a PID controller as the standard.

8 |Target Freq

11 | Speed Dev

12 Value Outputs approximately 6.6 V at 100%.
13 PID Fdb Outputs feedback volume of a PID controller as the standard.
Value Outputs approximately 6.6 V at 100%.

Outputs the output value of a PID controller as the standard.
Outputs approximately 10 V at 100%.

15 |Constant Outputs the OUT-05 (AO1 Const %) value as a standard.

14 |PID Output

Adjusts output value and offset. If frequency is selected as an output item, it will
operate as shown below.

401 = ETeaUeney 1 01Gain + AO\Bias
MaxFreq

The graph below illustrates how the analog voltage output (AO1) changes
depending on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. The Y-axis is
analog output voltage (0-10 V), and the X-axis is a % value of the output item.

.| Example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz and the

OUT-02A01 G_am, present output frequency is 30 Hz, then the x-axis value on the next graph is 50%.

OUT-03 AO1 Bias [ OUT-02 AO1 Gain

100.0% (Factory Default)
Y

OUT- | 0.0%
03 (Factory | 10V ]-ceeomoo
AO1 Default)
Bias

X
0% 50% 80% 100% 0% 50% 80% 100%
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Code Description

20.0% Y

v

X
0% 50% 80% 100% 0% 50% 80% 100%

OUT-04 AO1 Filter | Sets the filter time constant of the analog output.

OUT-04 AO1 Sets the analog output items to Constant (AO1 Mode: 15), and then the analog
Const % voltage is output at the value of the parameters set.

OUT-06 AO1 Monitors the analog output value, which is represented as a percentage based on
Monitor the 10 V maximum output voltage.

932 Current Output (4-20 mA)

Select the items to be output from AO2 (Analog Output 2) terminal of the inverter terminal block and
adjust the output sizes.

Group \ Code LCD Display Parameter Setting Unit
07 AO2 Mode 0 Frequency -
08 AO2 Gain - 80.0 %
09 AO2 Bias - 20.0 %

ouT
10 AO2 Filter - 5 ms
1 AO2 Const % - 0.0 %
12 AO2 Monitor - 0.0 %

Current Output Setting Details

Code Description

Select the output types.
Setting Description
OUT-07 AO2 0 | Frequenc Outputs an operation frequency as the standard. A 10 V output
Mode Y lis supplied based on the frequency set at DRV-20 (Max Freq).
1 Output A 10V output is supplied from 200% of the inverter-rated
Current current (based on CT: Constant Torque).
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Code Description

Sets the outputs based on the inverter output voltage. A 10 V
2 Output output is supplied from the voltage set at BAS-15 (Rated V).
Voltage If 0 Vis set at BAS-15, 200 V/400 V models output 10 V based
on the actual input voltage (220 V and 440 V respectively).
DC Link Outputs the inverterl DC link vol_tage as the standard. Outputs
3 Volt 10 V when the DC link voltage is 410 VDC for 200 V models,
and 820 VDC for 400 V models.
4 | Torque Outputs the generated torque as the standard. Outputs 10 V at
250% of the motor-rated torque.
5 Output Monitors the output wattage. 200% of the rated output is the
Power maximum display voltage (10 V).
6 | Idse Outputs the maximum voltage at 200% of the no load current.
Outputs the maximum voltage at 250% of the rated torque
7 |qse current.
Rated torque current = rated current? — - Non - load current?
8 Target Outputs the set frequency as the standard. Outputs 10 V at the
Freq maximum frequency (DRV-20).
Ramp Outputs frequency calculated with Acc/Dec function as a
9 Freq standard. This may vary depending on the actual output
frequency. Outputs 10 V.
Speed Displays the speed information of the input into the encoder
10 Fdb extension module. It produces 10 V at the maximum frequency
(DRV-20).
Outputs the difference between the speed reference
1 Speed (command) and the motor’s rotation speed that inputs into the
Dev encoder extension module. It outputs 10 V at twice the rated
slip frequency. Itis valid only in Vector Control mode.
12 PID Ref Outputs command value of a PID controller as the standard.
Value Outputs approximately 6.6 V at 100%.
13 PID Fdb Outputs feedback volume of a PID controller as the standard.
Value Outputs approximately 6.6 V at 100%.
14 PID Outputs the output value of a PID controller as the standard.
Output Outputs approximately 10 V at 100%.
15 | Constant Outputs the OUT-05 (AO1 Const %) value as a standard.

OUT-08 AO2 Gain,
OUT-09 AO2 Bias

Adjusts output value and offset. If frequency is selected as an output item, it will
operate as shown below.

402 = Fre5enY | 1 02Gain+ A02Bias
MaxFreq

The graph below illustrates how the analog current output (AO2) changes
depending on OUT-02 (AO2 Gain) and OUT-3 (AO2 Bias) values. The Y-axis is the
analog output current (0—20 mA), and the X-axis is a percentage of the output.
Example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz and the
present output frequency is 30 Hz, then the x-axis value on the next graph is 50%.

[ OUT-08 AO2 Gain

[ 100.0% | 80.0% (Factory Default) |
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Code Description

OUT- | 0.0%
09
AO2
Bias
20.0% Y
(factory 20MA}- -5
Default) 16.8MA} ----------
12mA|------
4m
Oom. X
0% 50% 80%100% 0%  50%80%100%

OUT-10 AO2 Filter | Sets the filter time constant of the analog output.

OUT-11 AO2 Sets the analog output items to Constant (AO2 Mode: 15), and then the analog
Const % current is output at the value of the parameters set.

OUT-12 A02 Monitors the analog output value, which is represented as a percentage based on
Monitor the 20 mA maximum output voltage.

Note

When 4-20 mA is used as the output, tune OUT-08 AO2 Gain and OUT-09 AO2 Bias as follows.
1  Set OUT-07 AO2 Mode to Constant and OUT11 AO2 Const % to 0.0%.

2 After setting OUT-09 AO2 Bias to 20.0%, ensure that that the currentis 4 mA. If the current is lower
than 4 mA, gradually increase OUT-09 AO2 Bias until it measures 4 mA. If the current is higher than 4
mA, gradually decrease OUT-09 AO2 Bias until it measures 4 mA.

3 Set OUT11 AO2 Const % to 100.0%. After setting OUT-08 AO2 Gain to 80.0%, ensure that the
current is 20 mA. If the current is lower than 20 mA, gradually increase OUT-08 AO2 Gain until it
measures 20 mA. If the current is higher than 20 mA, gradually decrease OUT-08 AO2 Gain until it
measures 20 mA.

When 0-20 mA is used as the output, set OUT-08 A02 Gain to 100% and OUT-09 A02 Bias to 0.0%.

The functions for each code are the same as the item of 0—10 V output. And, the output range is 0-20
mA.
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933 Voltage Output (-10—+10V) Using an I/O Expansion Module

If the optional I/O expansion module is installed, the operating status can be monitored using the
bipolar voltage output of the 1/0O expansion module.

Group

Code LCD Display Parameter Setting Unit
14 AO3 Mode 0 Frequency -

15 AO3 Gain - 100.0 %

16 AO3 Bias - 0.0 %

17 AO3 Filter - 5 Msec
18 AO3 Const % - 0.0 %

19 AQO3 Monitor - 0.0 %

Voltage Output (-10—+10 V) Details

Code Description

The output mode can be set identically to when the AO1 voltage output is used. However,

because bipolar voltage output is possible for AO3, unipolar (0—+10V) or bipolar (-10—

+10V) voltage can be produced according to the type of the output variable.

Examples of bipolar output voltages are as follows.
OUT-14 AO3 | Output Direction Related Functions
Mode

Forward(+) 0: Frequency 9: Ramp Freq 10: Speed Fdb
/Reverse(-)
12: PID Ref Value 13: PID Fdb Value 14: PID Output
Reverse(-) 4: Torque 7:lgss -

/Regenerative(-)

The graph below illustrates how the analog voltage output (AO3) changes depending on

the OUT-15 (AO3 Gain) and OUT-16 (AO3 Bias) values.
OUT-15A03 | The Y-axis is analog output voltage (-10—+10V), and the X-axis is a percentage of the
Gain, OUT' output. For example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz and
16 AO3 Bias | the present output frequency is 30 Hz, then the x-axis value on the next graph is 50%.

OUT- 08 AO3 Gain
100.0% (Factory Default) l 80.0%
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Code | Description

ok ot
8v 64V
sv Y] —
0.0% -100%-80%-50% OV . 100%-80%-50% OV ; .
(factory IR 0% 50% 80% 100% ' 0% 50% 80% 100%
Default) P ey A av
e 64V
ov EY
OUT-16
AQO3 Bias A
1wk 10v
84v
Ny |
20.0% 0% 50% B0% 1000 X
-2v
44V
v

934 Current Output (4-20 mA/0-20 mA) Using an I/O Expansion
Module

If the optional I/O expansion module is installed, the current output (0-20 mA or 4—20 mA) can be
produced via terminal AO4. The setting details are identical to those of AO1 analog output terminal.

Group Code LCD Display Parameter Setting \ Unit
20 AO4 Mode 0 Frequency -
21 AO4 Gain - 100.0 %
22 AO4 Bias - 0.0 %
ouT
23 AO4 Filter - 5 ms
24 AO4 Const % - 0.0 %
25 AO4 Monitor - 0.0 %
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94 Relay Output and Multi-function Output Terminal

Settings
Group Code ‘ LCD Display Parameter Setting Unit
30 Trip Out Mode - 010 bit
31 Relay 1 28 Trip -
i 32 Relay 2 14 Run -
33 Q1 Define 1 FDT-1
34-36 Relay 3-5 - - -
41 DO Status - - bit

Relay Output and Multi-function Output Terminal Setting Details

Code Description

Bit on

Bit off

Set OUT-30 (Trip Out Mode) to enable or disable the fault relay.

OUT-30 Trip
Out Mode Setting option Function
Bit3 | Bit2 | Bit1 The top-right corner of the display is ‘Bit 1.
v Operates when a low voltage fault trip occurs.
v Operates when a fault trip other than low voltage occurs.
v Operates when auto restart fails (PRT-08-09).

Set output options for the relays and multi-function output terminal Q1.

Setting Function

0 None No output signal
OUT-31 Inspects whether the output frequency for the inverter reaches
Relay1, the frequency set by the user. The inverter begins to operate
OUT-32, when the condition is met:
Relay2, Absolute value (set frequency - output frequency) < detected
OUT-33 Q1 frequency width/2.
Define, OUT- | 1 FDT-1 When the detected frequency width is 10 Hz, the FDT-1
34-36 Relay output is as shown in the graph below.
3-5 Group |Code |LCD Display Parameter Unit

setting
OUT |58 FDTBand (Hz) [- [10.00 Hz
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Code Description

40Hz
Frequency 20Hz
reference 40Hz
15Hg _20Hz 3ok
Frequency -~

Q e =
Runemd e

Outputs a signal when the set frequency and detected
frequency (FDT frequency) are equal, and fulfills the FDT-1
condition at the same time:

[Absolute value (set frequency — detected frequency) <
detected frequency width /2] & [ FDT-1 ] condition is met

The detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, the FDT-2 output is as shown in the
raph below.

Group | Code | LCD Display Parameter Unit
sefting
2 FDT-2 ouT | 57 FDT - 30.00 Hz
Frequency
58 FDT Band (Hz) | - 10.00 Hz
Frequency 30Hz 50Hz
reference
Frequency : :
Q1  —
Runcmd pe
Outputs a signal when the operating frequency meets the
following condition:
Absolute value (detected frequency — output frequency) <
3 FDT-3 detected frequency width /2
B Group | Code | LCD Display Initial Setting Unit
ouT 57 FDT Frequency | - [ 30.00 Hz
58 FDTBand (Hz) | - | 10.00 Hz
Ls VEI_ ECTRIC 307
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Frequency /@ Lo
Qi = I
Runcmd e

The output signal can be separately set for acceleration and
deceleration conditions.
«  In acceleration: Operation frequency = Detected
frequency
» In deceleration: Operation frequency > (Detected
frequency - Detected frequency width/2)

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-4 output is as shown in the
raph below.

Group | Code | LCD Display Parameter Unit
setting

ouT 57 FDT Frequency | - | 30.00 Hz

58 FDT Band (Hz) |- [ 10.00 Hz

Run cmd s

Outputs a signal at motor overload.

Outputs a signal when the inverter input current exceeds the
rated current and a protective function is activated to prevent
damage to the inverter, based on inverse proportional
characteristics.

Outputs a signal at load fault warning.

Outputs a signal at fan fault waming.

Outputs a signal when a motor is overloaded and stalled.

Outputs a signal when the inverter DC link voltage rises above
the protective operation voltage.

Outputs a signal when the inverter DC link voltage drops
below the low voltage protective level.

Outputs signal when the inverter overheats.

Code Description

4 FDT-4

5 Over Load

6 0L

7 Under Load

8 Fan Waming

9 Stall

10 Over Voltage

1 Low Voltage

12 Over Heat
Lost

3 Command

Outputs a signal when there is a loss of analog input terminal
and RS-485 communication command at the terminal block.
Outputs a signal when communication power is present and
an 1/O expansion module is installed. It also outputs a signal
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Code Description

when losing analog input and communication power
commands.

Outputs a signal when an operation command is entered and
the inverter outputs voltage.

No signal output during DC braking.

14 RUN
Frequency

__
Runcmd o)

15 St Outputs a signal at operation command off, and when there is
op )

no inverter output voltage.
16 Steady Outputs a signal in steady operation.
17 Inverter Line | Outputs a signal while the motor is driven by the inverter line.
Outputs a signal when multi-function input terminal (switching)
is entered.
Group |Code |LCD Display |Initial Setting Unit
IN 65-72 | Px Define 16 | Exchange -
18 Comm Line ouT 32 Relay 2 15 |Inverter Line |-
33 Q1 Define 16 _|CommLine |-

For details, refer to 8.23 Supply Power Transition on page
253.
Outputs a signal during inverter speed search operation.
For details, refer to_8.19 Speed Search Operation on page
244.
Outputs a signal when a step is completed in an auto
sequence operation.
Outputs a signal when a sequence is completed in an auto
sequence operation.
Outputs a signal when the inverter is in standby mode and
ready to receive external operation commands.
Outputs a signal when the inverter reaches the accelerating
frequency during a traverse operation.
23 TrvACC Group | Code | LCD Display | Parameter Unit
setting

APP | 01 App Mode 1 [ Traverse
Outputs a signal when the inverter reaches the decelerating
frequency during a traverse operation.
24 Trv DEC Group | Code | LCDDisplay | Parameter Unit
setting
APP | 01 App Mode 1 [ Traverse

Speed

19 Search

20 Step Pulse

21 Seq Pulse

22 Ready

b |
c =
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Code ‘ Description
Used as a multi-motor control function. By configuring the
relay output and the multi-function output to MMC and
configuring the APP-01 (APP Mode) to “3 (MMC), it can
conduct the necessary operations for multi-motor control
25 MMC function.
Group | Code | LCD Display | Parameter Unit
setting
APP | 01 App Mode 3 [ MMmC -
Detects if the motor’s rotation speed is 0 rpm during operation
and if the control mode is set as a vector.
Group | Code | LCD Display Parameter Unit
setting
DRV | 09 Control Mode 4 | Vector -
CON | 82 ZSD Frequency | - 2.00 Hz
83 ZSD Band (Hz) | - 1.00 Hz
26 Zspd Dect As the relay operation is dependent on the motor number
(encoder signal), a fault may occur when turning the inverter
on or off due to the encoder signal noise or filter time constant.
Motor Rotation CON-70+CONNN-ZQ - CON-71
_Qspdbectfmy e
Outputs a signal if the torque, with the control mode set as
sensorless or vector, is below the following levels.
Group | Code | LCD Display | Parameter setting Unit
DRV 09 Control 3— | Sensorless-1, | -
Mode 4 | Sensorless-2,
27 Torque Dect Vector
OouT | 59 TD Level - 100.0 %
60 TD Band - 5.0 %
A timer function to operate terminal output after a certain time
by using multi-function terminal block input.
Group | Code | LCD Display | Parameter setting Unit
IN 65— Px Define 38 | TimerIn -
72
28 | Timer Out OUT [55 |[TmerOn |- [0.00 Sec
Delay
56 Timer Off - 0.00 Sec
Delay
32 ENC Tune Outputs a warning signal by releasing the contact point output
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Code Description

if autotuning is performed, if there is no encoder board, or if
APO-01 Enc Opt mode is not set to “Feedback’.
Outputs a warning signal when the motor rotation direction by
the encoder is not set properly. The warning signal is
33 ENC Dir generated when then encoder wiring is not made properly
even if the encoder module has been installed and APO-01
Enc Opt Mode is set to “Feedback”.
KEB Outputs a signal when the energy buffering operation is
36 o . performed (when an input power outage occurs and the DC

perating - )

power supply voltage of the inverter is low).

Outputs a signal when Fire mode is in operation only if ADV-
80 is set to Fire mode.
It operates when the operation command is input or the

37 Fire Mode

38 Run2 inverter is outputting voltage. Unlike “14: Run”, it operates
even during DC braking
S #1BO | sed to check ON/Off state of the DO (digital output) by each bit.
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9.5 Fault trip output using multi-function output
terminals and relays

The inverter can output a fault trip state using the muilti-function output terminal (Q1) and relay

(Relay1).
Group Code ‘ LCD Display \ Parameter Setting Unit
30 Trip Out Mode - 010
31 Relay 1 29 Trip -
- 32 Relay 2 14 Run -
33 Q1 Define 1 FDT-1 -
53 Trip Out On Dly - 0.00 Sec
54 Trip Out Off Dly - 0.00 Sec

* The inverter can output a fault trip status using expansion digital output terminals (OUT 34-36) if the
optional I/0 expansion module is installed.

Code Description
Set OUT-30 (Trip Out Mode) to enable or disable the fault relay.
Bit on Bit off

OUT-30 Trip

Out Mode Depending on the fault trip type, the terminal and relay operation can be configured as
shown in the table below.

Setting option Function
Bit3 Bit2 Bit1 The top-right corner of the display is ‘Bit 1.
v Operates when a low voltage fault trip occurs.
v Operates when a fault trip other than low voltage occurs.
v Operates when auto restart fails (PRT-08-09).

Select the terminal and relay to use for failure output and set OUT-31-33 to “28 (Trip
OUT-31-33 | mode)”. When a fault trip occurs in the inverter, the relevant terminal and relay will
operate.

OUT-53 Trip
Out On Dly, | If a fault trip occurs, trip relay or multi-function output operates after the time delay set in

OUT-54 Trip | OUT-53. The terminal turns off with the input initialized after the time delay set in OUT-54.
Out Off Dly,
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9.6 Output Terminal Delay Time and Terminal Types

You can adjust the operating time of the output terminals and relays. The ON and OFF delay time can
be set separately. You can choose between “form A” terminal (Normally Open) and “form B” terminal
(Normally Closed).

961 Output Terminal Delay Time

Group Code LCD Display Parameter Setting Unit
50 DO On Delay - 0.00 Sec
ouT
51 DO Off Delay - 0.00 Sec

Output Terminal Delay Time Setting Details

Code Description

OUT-50 DO On Delay Set the delay time before the output signal is turned on.

OUT-51 DO Off Delay Set the delay time before the output signal is turned off.

The delay time set at codes OUT-50 and OUT-51 apply to the multi-function output terminal (Q1) and
relays (Relay 1 and 2), except when the multi-function output function is in fault trip mode.

962 Setting the Output Terminal Type

Group Code LCD Display Parameter Setting Unit
ouT 52 DO NC/NO Sel - 000 bit
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Output Terminal Type Setting Details

OUT-52 DO NC/NO Sel

Description

Select the type for the relay and multi-function output terminal. An additional
three terminal type selection bits at the terminal block will be added when an
optional 1/0 expansion module is installed.

Set the relevant bit to “0” to operate it as a “form A” terminal (Normally Open),
“1” to operated it as a “form B” terminal (Normally Closed). Relay 1 and Q1
settings start from the right bit (The top-right corner of the display is ‘Bit 1°.).

9.7 Operation Time Monitor

Group Code ‘ LCD Display \ Parameter Setting Unit
70 On-time - 0000DAY 00hr:00mm -
71 Run-time - 0000DAY 00hr:00mm -
CNF 72 Time Reset 0 No -
74 Fan Time - 0000DAY 00hr:00mm -
75 Fan Time Reset 0 No -

Output Terminal Type Setting Details

Code Description

CNF-70 On-time

Displays the accumulated power supply time. Information is displayed in
[0000DAY 00hr:00mm] format.

CNF-71 Run-time

Displays the accumulated time of voltage output by operation command input.
Information is displayed in [0O00DAY 00hr:00mm] format.

CNF-72 Time Reset

Setting “1 (Yes)” will delete the accumulated power supply time (On-time) and
operation accumulated time (Run-time), and is displayed in 0000DAY
00hr:00mm format.

CNF-74 Fan time

Displays the accumulated inverter cooling fan operation time. Information will
be displayed in [0000DAY 00hr:00mm] format.

CNF-75 Fan Time
Reset

Setting “1 (Yes)” will delete the accumulated cooling fan operation time (on-
time) and accumulated operation time (run-time), and will display it in 0/00/00
00:00 format.
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9.8 Setting the Keypad Language

Select the language to be displayed on the LCD keypad. Keypads using S/W Ver 1.04 and later
provide a language selection. The Korean language setting supports Korean and English.

Group | Code LCD Display Initial Setting
0 English
1 Russian
CNF 01 Language Sel 2 Spanish -
3 Italian
4 Turkish
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10 Using Protection Features

Protection features provided by the SV-iS7 series inverter are categorized into two types: Protection
from damage due to an overheating motor and Protection against inverter malfunction.

10.1 Motor Protection

10.1.1 Electrothermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of an inverter without a separate temperature
sensor to predict increases in motor temperature and protect the motor, based on its heat
characteristics.

LCD Display Parameter Setting Setting Range
40 ETH Trip Sel 0 None None/Free-Run/Dec -
41 Motor Cooling 0 Self-cool - -
PRT
42 ETH 1min - 150 120-200 %
43 ETH Cont - 120 50-180 %

Electronic Thermal (ETH) Prevention Function Setting Details

Code Description

ETH can be selected to provide motor thermal protection. The LCD screen
displays "E-Thermal.”

Setting

Function

PRT-40 ETH Trip Sel | 0 | None

The ETH function is not activated.

1 | Free-Run

The inverter output is blocked. The motor coasts to a halt
(free-run).

The inverter decelerates the motor to a stop.

Select the drive mode of the cooling fan, attached to the motor.

Function

2 | Dec
Setting
0 | Self-cool

PRT-41 Motor

As the cooling fan is connected to the motor axis, the
cooling effect varies based on motor speed. Most

Coolin universal induction motors have this design.
9 Additional power is supplied to operate the cooling fan.
1 | Forced-cool | This provides expansion operation at low speeds. Motors
designed for inverters typically have this design.
316 LSELECTPIC
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P - g

Code Description oo
" D ~+

Continuous =]

rated current (%) =

%o

=

100|----
95
65
: ' Frequency (Hz)
20 60

The amount of input current that can be continuously supplied to the motor for 1

AREZIENA L [l minute, based on the motor-rated current (BAS-13).

Sets the amount of current with the ETH function activated. The range below
details the set values that can be used during continuous operation without the
protection function.

Current

PRT-43 ETH Cont

60 ETH trip time (seconds)
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1012 Overload Early Warning and Trip

A warning or fault trip (cutoff) occurs when the motor reaches an overload state, based on the motor-
rated current. The amount of current for warnings and trips can be set separately.

LCD Display Parameter Setting Setting Range \ Unit
04 Load Duty 1 Heavy Duty - -
17 OL Warn Select 1 Yes 0-1 -
18 OL Warn Level - 150 30-180 %
PRT 19 OL Warn Time - 10.0 0-30 sec
20 OL Trip Select 1 Free-Run - -
21 OL Trip Level - 180 30-200 %
22 OL Trip Time - 60.0 0-60.0 sec
31 Relay 1 -
ouT 32 Relay 2 5 | OverLoad - -
33 Q1 Define -

Overload Early Warning and Trip Setting Details

Code Description

Select the load level.

Setting Function

0 | Normal Duty | Use this setting for light loads, such as, fans and pumps

. 0,

PRT-04 Load Duty f:i\ﬁrlg?d tolerance: 110% of rated underload current for 1

1 | Heavy Duty Use this setting for heavy loads, such as, cranes and

parking elevators (overload tolerance: 150% of rated
heavy load current for 1 minute).

PRT-17 If the overload reaches the warning level, the terminal block multi-function output

terminal and relay are used to output a waming signal. If “1 (Yes)” is selected, it
OL Wam Select . . . o

will operate. If “0 (No)” is selected, it will not operate.

When the input current to the motor is greater than the overload waming level
PRT-18 (OL Wam Level) and continues at that level during the overload warning time
OL Wam Level, (OL Warmn Time), the multi-function output (Relay 1, Q1) sends a warning signal.
PRT-19 When Over Load is selected at OUT-31 and OUT-33, the multi-function output
OL Warn Time terminal or relay outputs a signal. The signal output does not block the inverter

output.

Select the inverter protective action in the event of an overload fault trip.
PRT-20 " [ Funct
OL Trip Select Setting unction _______

0 | None [ No protective action is taken.
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Code Description

In the event of an overload fault, inverter output is blocked
and the motor will free-run due to inertia.
3 | Dec If a fault trip occurs, the motor decelerates and stops.

1 Free-Run
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PRT-21 OL Tii When the current supplied to the motor is greater than the preset value of the
P overload trip level (OL Trip Level) and continues to be supplied during the

Level N N . oo '
g . overload trip time (OL Trip Time), the inverter output is either blocked according
PR QLT Y e to the preset mode from PRT-17 or slows to a stop after deceleration.
PRT 19 PRT-1 9
************* PRT-18
Current

Multi-function output

Over Load (5) _‘

Note

Overload wamings warn of an overload before an overload fault trip occurs. The overload warning signal
may not work in an overload fault trip situation, if the overload warning level (OL Wam Level) and the
overload warning time (OL Warmn Time) are set higher than the overload trip level (OL Trip Level) and the
overload trip time (OL Trip Time).

10.1.3 Stall Prevention and Flux Braking

The stall prevention function is a protective function that prevents motors from stalling due to
overloads. If a motor stall occurs due to an overload, the inverter operation frequency is adjusted
automatically. When a stall is caused by overload, high currents induced in the motor may cause
motor overheating or damage the motor and interrupt operation of the motor-driven devices.

In this case, the motor decelerates with optimum deceleration without a braking resistor by using flux
braking. If the deceleration time is too short, an over voltage fault trip may occur because of
regenerative energy from the motor. The flux braking makes the motor use regenerate energy,
therefore optimum deceleration is available without over voltage fault trip.
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To protect the motor from overload faults, the inverter output frequency is adjusted automatically,
based on the size of load.

Group | Code LCD Display \ Parameter Sefting  Setting Range
50 ?E)'(' g:m;t & 00000 |- Bit
51 Stall Freq 1 - 60.00 Starting Freg—Stall Freq 1 Hz
52 Stall Level 1 - 180 30-250 %
53 Stall Freq 2 - 60.00 Stall Freq 1-Stall Freq 3 Hz

PRT I5q Stall Level 2 I T 30-250 %
55 Stall Freq 3 - 60.00 Stall Freq 2—Stall Freq 4 Hz
56 Stall Level 3 - 180 30-250 %
57 Stall Freq 4 - 60.00 Stall Freq 3-Max. Freq Hz
58 Stall Level 4 - 180 30-250 %

ouT 31-33 Relay1,2, Q1 9 Stall - -

Stall Prevention Function and Flux Braking Setting Details

Code Description

Stall prevention can be configured for acceleration, deceleration, or while operating a
motor at constant speed. When the LCD segment is on, the corresponding bit is off.

Item Bit Status (On) Bit Status (Off)
Keypad display @
Setting Function
Bit5 Bit 4 Bit 3 Bit 2 Bit 1
PRT-50 Stall v Stall protection during acceleration
Prevent v Stall protection while operating at a constant speed
v Stall protection during deceleration
v Flux braking during
v Stall protection during acceleration & constant
speed
Setting Function
0 Stall protection If the inverter output current exceeds the preset stall

0001 | during acceleration | level (PRT-52, 54, 56, 58) during acceleration, the motor
stops accelerating and starts decelerating. If current

level stays above the stall level, the motor decelerates to
the start frequency (DRV-19). If the current level causes
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Code Description

deceleration below the preset level while operating the
stall protection function, the motor resumes acceleration.

1 Stall prevention If the inverter's output current exceeds the preset stall

0001 | during acceleration | level (PRT-52, 54...) during acceleration, the inverter

(Mode2) adjusts the output frequency to prevent stalling. The

inverter performs a Pl control on the current level to
adjust the output frequency to be above the stall level.
While the stall prevention feature is activated, the
inverter starts accelerating again when the the current
drops below the the set level.

0 Stall protection Similar to stall protection function during acceleration,
0010 | while operating at the output frequency automatically decelerates when the
constant speed current level exceeds the preset stall level while

operating at constant speed. When the load current
decelerates below the preset level, it resumes
acceleration.
1 Stall prevention Similar to the stall protection function during acceleration
0010 | while operatingata | (Mode 2), if the inverter output current exceeds the
constant speed preset stall level while operating at a constant speed, the
(Mode2) inverter adjusts the output frequency according to the
load current. When the
load current drops below the preset level, the
inverter resumes acceleration.
10or0 | Stall protection The inverter decelerates and keeps the DC link voltage
0100 | during deceleration | below a certain level to prevent an over voltage fault trip
during deceleration. As a result, deceleration times can
be longer than the set time depending on the load.
10or0 | Flux braking during | When using flux braking, deceleration time may be
1000 | deceleration reduced because regenerative energy is expended at
the motor.
1or0 | Stall protection and | Stall protection and flux braking operate together during
1100 | flux braking during | deceleration to achieve the shortest and most stable
deceleration deceleration performance.
Qi i Qi =
Accolorting (ModeZ) ‘Dperating in constant speed (Moded)
ModeZ: thw ——,
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Code Description
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Stall Prevention
during deceleration
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Decelerating

Additional stall protection levels can be configured for different frequencies, based on the
load type. As shown in the graph below, the stall level can be set above the base
frequency. The lower and upper limits are set using numbers that correspond in ascending
order. For example, the range for Stall Frequency 2 (Stall Freq 2) becomes the lower limit
for Stall Frequency 1 (Stall Freq 1) and the upper limit for Stall Frequency 3 (Stall Freq 3).

Stall level

PRT-51 Stall
Freq 1-
PRT-58 Stall | Stall level 1
Level 4

Stall level 2

Stall level 3

Stall level 4 : ‘ :

StallFrq2 | StallFrq4
‘ Output Frequency
StallFrq1  Stall Frg3

Note

Stall protection and flux braking operate together only during deceleration. Turn on the third and fourth bits
of PRT-50 (Stall Prevention) to achieve the shortest and most stable deceleration performance without
triggering an over voltage fault trip for loads with high inertia and short deceleration times. Do not use this

function when frequent deceleration of the load is required, as the motor can overheat and be easily
damaged.
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O Caution

- Use caution when decelerating while using stall protection since the deceleration time can take longer
than the time set, depending on the load. Acceleration stops when stall protection operates during
acceleration. This may make the actual acceleration time longer than the preset acceleration time.

« When the motor is operating, Stall Level 1 applies and determines the operation of stall protection.
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10.14 Motor Overheat Sensor Input

To use the motor overheat protection, connect the overheat protection temperature sensor (PT 100,
PTC) installed in the motor to the inverter’'s analog input terminal.

Group ‘ Code ‘ LCD Display Parameter Setting Setting Range ‘ Unit
34 Thermal-T Sel 1 Free-Run - -
35 Thermal In Src 1 V1 - -
PRT
36 Thermal-T Lev - 50.0 0-100 %
37 Thermal-T Area 0 Low Low/High -
ouT 07 AO2 Mode 14 Constant - -
08 AO2 Const 1 100% 0-100 %
N 65-75 |Px Define 39 Thermal In - -
87 DINC/NO Sel - - - -

Motor Overheat Sensor Input Details

Code Description

PRT-34 Thermal-T The inverter operating status is set when the motor overheats. If Free-Run (1) is
Sel set, the inverter output will be blocked. If decelerating stop (2) is set and the
overheat sensor detects overheating, the inverter will decelerate and stop.

The terminal type is selected when the motor overheat sensor is connected to
the voltage (V1) or current (I1) input terminals of the inverter terminal block in the
inverter. The voltage (V2) or current (12) terminals in the I/O expansion module

PRT-35 Thermal In are also available.

Src If you use the current input terminal 11 by supplying constant current to the
temperature sensor with the analog current output (AO2) terminal, the switch in
the 1/0 expansion module should be where the PTC is. Before use, check if the
switch is at the PTC.
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Code

Description
AO2 V1 ™
PTC
[With voltage (V1) input] [With current (1) input terminal]

Temperature is measured by letting a certain amount of current flow through the
AO02 terminal and converting it into voltage depending on the resistance value
change.

IN-65-72 Px Define,
IN-82 DI NC/NO Sel

You can set the overheat trip function input using the multi-function terminal block
input when using a bimetal-type sensor relay. Connect PTC between the terminal
block to use and CM and select “39 (Thermal)” In among the function items.
Select the type of contact point of the terminal used in IN-87 as “1 (NC)”".

1 Px ™
O)

PTC
[Configuration using multi-function input terminals]

PRT-36 Thermal-T
Lev

Sets the operation level for the motor overheat sensor. For the voltage input
terminal (V1), the maximum input voltage is 10 V and for the current (11), the
maximum input voltage is 5 V. For example, if you use the current input terminal
and set the failure level to 50%, the protection function is performed when the
voltage supplied to the 11 terminal is below 2.5 V. To perform the protection
function when the voltage supplied to the 11 terminal is above 2.5V, refer to the
PRT-37 Thermal-T Area.

PRT-37 Thermal-T
Area

If Low (0) is set and the motor overheat sensor input is smaller than PRT-36, the
protection function is performed. If High (1) is set and the motor overheat sensor
input is bigger than PRT-36, the protection function is performed.
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10.2 Inverter and Sequence Protection

1021 Open-phase Protection
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Open-phase protection is used to prevent overcurrent levels induced at the inverter inputs due to an
open-phase within the input power supply. Open-phase output protection is also available. An open
phase at the connection between the motor and the inverter may cause the motor to stall, due to a
lack of torque.

Code LCD Display Parameter Setting Setting Range

05 Phase Loss Chk | - 10 - Bit
PRT

06 IPOV Band - 40 1-100 Y

Input and Output Open-phase Protection Setting Details

Code Description
When open-phase protection is operating, input and output configurations are
displayed differently. When the LCD segment is On, the corresponding bit is set to
‘Off.
Item Bit status (On) Bit status (Off)
Keypad ]
display H H
Setting Keypad | Function
PRT-05 Phase Loss || Bt2 | Bit1 | display -
Chk Output open-phase protection. If one or more than
v one phase from U, V, and W is open, the inverter
output will be blocked and “Out Phase Open” will be
displayed on the keypad.
Input open-phase protection. If one or more phases
from R, S, and T are open, the inverter output will be
blocked and “In Phase Open” will be displayed on
v the keypad. Protection against input phase open
starts only when a certain amount of current (70—
80% of the inverter-rated output current) flows
through the motor.
v v Input and output open-phase protection
Sets the band of the allowed ripple voltage. If one or more phases from the
inverter output are open, the ripple of the DC link voltage increases. If ripple
voltage exceeds the set ripple voltage band, an input phase open trip occurs.
The IPO V Band may be adjusted depending on the operating environment.
PRT-06 IPO V Band
Sets the IPO V Band 1-10 volts higher if the output load is too large for the input
capacity, and an open phase fault trip occurs during a normal operation.
Sets the IPO V Band 1-10 volts lower if the output load is too smaller for the input
capacity.
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Note

Ensure that the motor-rated current (BAS-13 Rated Curr) is correctly set. Phase open protection may not
be operated properly if the motor's rated current is not correctly set at BAS-13.

1022 External Trip Signal

Set one of the multi-function input terminals to “4 (External Trip)” to allow the inverter to stop operation
when abnormal operating conditions arise.

Group Code ‘ LCD Display Parameter Setting Unit
65-72 Px Define 4 External Trip -
Ny onenosa |- | NNN duu |-
(000 0000000)

External Trip Signal Setting Details

Code Description

Select the type of input contact. If the mark of the switch is at the bottom (0), it
operates as a form A terminal (Normally Open). If the mark is at the top (1), it
operates as a form B terminal (Normally Closed).

IN-87 DI NC/NO

Sel The corresponding terminals for each bit are as follows:
[ Bit 11 10 J9 [8 [7 6 [5 4 [3 J2 [1]
[ Terminal |- [- |- [P8 [P7 |[P6 [P5 |P4 [P3 [P2 | P1]

External Trip A terminal On []
External Trip B terminal On [l

Frequency /

P6(A) =l
P7(B) ‘
Run cmd
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1023 Inverter Overload Protection (IOLT)

If more current than the inverter-rated current flows, the protective function starts to protect the
inverter depending on the inverse time characteristic.
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Code LCD Display Parameter Setting

ouT 31-33 Relay 1,2, Q1 6 I0L -

Note

Awarning signal output can be provided in advance by the multi-function output terminal before the inverter
overload protection function (IOLT) operates. When the overcurrent time reaches 60% of the allowed
overcurrent (150%, 1 min), a warning signal output is provided (signal output at 150% for 36 sec).

1024 Keypad Command Loss

When setting operation speed using the keypad, speed command loss setting can be used to select
the inverter operation for situations when the speed command from the keypad is lost due to the
disconnection of signal cable.

Group Code LCD Display | Parameter Setting Unit
PRT 1 Lost KPD Mode 2 Free-Run -
ouT 31-33 Relay1,2, Q1 30 Lost Keypad -
DRV 06 Cmd Source 0 Keypad -
CNF 22 Multi Key Sel 0 JOG Key -

Speed Command Loss Setting Details

Code Description

Set the DRV-06 (command source) to “0 (keypad)’, and select the inverter's
operation for when there is a keypad connection problem.

Setting Function
The speed command immediately becomes the operation
0 | None . ) :
frequency without any protection function.
PRT-11 Lost KPD Set one of the output terminals to “29 (Lost keypad)” to
Mode 1 | Waming | output a relevant waming signal when abnormal operating
conditions arise.
The inverter blocks output when the keypad connection is
2 | Free-Run ) o
lost. The motor performs in free-run condition.
3 | Dec The motor decelerates and then stops at the time set at
PRT-07 (Trip Dec Time) when the keypad connection is lost.

The protection function is also available for the keypad command loss during
jog key operation when CNF-22 is set to “JOG Key.”
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1025 Speed Command Loss

When setting the operation speed using an analog input at the terminal block, communication options,
or the keypad, the speed command loss setting can be used to select the inverter operation for
situations when the speed command is lost due to the disconnection of signal cables.

The function activates the command loss detection even for the operation command loss through
communication.

LCD Display Parameter Setting Setting Range
12 Lost Cmd Mode | 1 Free-Run - -
— 13 Lost Cmd Time - 1.0 0.0-120 Sec
14 Lost Preset F - 0.00 Starting Freg—Max. Freq Hz
15 Al Lost Level 1 Half of X1 - -
ouT 31-33 Relay1,2, Q1 13 | Lost Command - -

Speed Command Loss Setting Details

Code Description

In situations when speed commands are lost, the inverter can be configured to
operate in a specific mode:

Function

The speed command immediately becomes the
operation frequency without any protection function.

The inverter blocks output. The motor performs in free-
run condition.

The motor decelerates and then stops at the time set at
PRT-07 (Trip Dec Time).

The inverter calculates the average input value for 10
seconds before the loss of the speed command and
uses it as the speed reference.

The inverter calculates the average output value for 10
seconds before the loss of the speed command and
uses it as the speed reference.

Setting
0 | None
1 | Free-Run
PRT-12 Lost Cmd 2 | Dec
Mode 3 | Hold Input
4 | Hold Output
5 | Lost Preset

The inverter operates at the frequency set at PRT-14
(Lost Preset F).

Configure the voltage and decision time for speed command loss when using

PRT-15 Al Lost Level, as":t't‘i’fg'”p“t' Funciion
AR e i 0 | Half of x1 Based on the values set at IN-08 and IN-12, a protective
operation starts when the input signal is reduced to half of
328 stELECT/?IC
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Code Description

the initial value of the analog input set using the speed
command (DRV-01) and it continues for the time (speed
loss decision time) set at PRT-13 (Lost Cmd Time). For
example, set the speed command to “2 (V1)” at DRV-07,
and set IN-06 (V1 Polarity) to “0 (Unipolar)’. When the
voltage input drops to less than half of the value set at IN-
08 (V1 Volt x 1), the protective function is activated.

1 | Belowofx1 | The protective operation starts when the signal becomes
smaller than the initial value of the analog input set by the
speed command and it continues for the speed loss
decision time set at PRT-13 (Lost Cmd Time). Codes IN-
08 and IN-12 are used to set the standard values.
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In situations where speed commands are lost, set the operation mode (PRT-12
PRT-14 Lost Preset F Lost Cmd Mode) to “5 (Lost Preset)”. This operates the protection function and
sets the frequency so that the operation can continue.

Set IN-06 (V1 Polarity) to “Unipolar” and IN-08 to “5 (V)". Set PRT-15 (Al Lost Level) to “1 (Below x1)”
and PRT-12 (Lost Cmd Mode) to “2 (Dec)” and then set PRT-13 (Lost Cmd Time) to 5 seconds. Then
the inverter operates as follows:

Set
frequency |

—5 seCe——

Frequency \

o o
Run e

Note
If speed command is lost while using communication options or the integrated RS-485 communication, the

protection function operates after the command loss decision time set at PRT-13 (Lost Cmd Time) is
elapsed.

1026 Dynamic Braking (DB) Resistor Configuration
The iS7 series is divided into a model which features a built-in braking circuit and the other in which a

separate external braking unit should be installed. 0.75-22 kW model types belong to the former
(braking resistor unit is excluded) and for those model types above 30 kW, you should install a
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braking unit on the exterior of the inverter. Therefore the function of limiting the braking resistance use
rate (%ED) is necessary for only models below 22 kW.

Group ‘ Code LCD Display Parameter Setting Setting Range Unit
PRT 66 DB Warn %ED - 10 0-30% -
ouT 31-33 Relay1,2, Q1 31 | DB Wam%ED - -

Dynamic Braking Resistor Setting Details

Code Description

Sets braking resistor configuration (%ED: Duty cycle). Braking resistor
configuration sets the rate at which the braking resistor operates for one operation
cycle. The maximum time for continuous braking is 15 sec and the braking resistor
signal is not output from the inverter after the 15 sec period has expired. An
example of braking resistor set up is as follows:

T_dec
%ED = — X 1009
% T_acc + T_steady + T_dec + T_stop %

Frequency,

i . . i i
T_acc T_steady 1 T_dec T_stop

PRT-66 DB [Example 1]

Wam %ED

T _dec

%ED = x 1009
% T_dec + T_steadyl + T_acc + T_steady?2 %

Frequency

T_steady 1 T_steady 2
[Example 2]

«  T_acc: Acceleration time to set frequency
- T_steady: Constant speed operation time at set frequency
»  T_dec: Deceleration time to a frequency lower than constant speed
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Description

operation or the stop time from constant speed operation frequency
« T_stop: Stop time until operation resumes
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@© Caution

Do not set the braking resistor to exceed the resistor’s power rating. If overloaded, it can overheat and
cause a fire. When using a resistor with a heat sensor, the sensor output can be used as an external trip
signal for the inverter's multi-function input.

10.2.7 Underload Warning and Failure

The following table lists the under load fault trip and warning features of the iS7 series inverter.

LCD Display Parameter Setting Setting Range

04 Load Duty 0 Normal Duty - -

25 UL Wam Sel 1 Yes 0-1

26 UL Wam Time - 10.0 0-600.0 sec
PRT 27 UL Trip Sel 1 Free-Run - -

28 UL Trip Time - 30.0 0-600.0 sec

29 UL LF Level - 30 10-30 %

30 UL BF Level - 30 10-100 %

Under Load Trip and Warning Setting Details

Code Description

Sets the inverter operation mode for situations when an under load trip occurs.
If “1 (Free-Run)" is set, the output is blocked in an under load fault trip
situation. If “2 (Dec)” is set, the motor decelerates and stops when an under
load trip occurs.

PRT-27 UL Trip Sel

Select the under load warning options. Set the multi-function output terminals
PRT-25 UL Warn Sel (at OUT-30-32) to “6 (Underload).” The warning signals are output when an
under load condition arises.

Sets the range necessary for underload detection based on the underload

I type.
Eg;gg Bt Ié'; ILZ\\IZII’ Set the underload rate at an operating frequency for the motor-rated slip
speed (2x operation), (BAS-12 Rated Slip) at PRT-29.

At PRT-30, the under load rate is decided based on the base frequency set at
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Code Description

DRV-18 (Base Freq). When variable torque is required (for example, for fans
or pumps), set PRT-04 (Load Duty) to “0 (Normal Duty).” For loads operated
at constant torques, like elevators and conveyors, set PRT-04 to “1 (Heavy

Duty).”
Output current
PRT-30
Output
PRT-29}-- Frequency
Rated slipX2 Base frequency

Set to normal load (Normal duty: VT)

Output current

PRT-30} -

Rated slipX2 Output frequency
Set to heavy load (Heayvy duty: CT)

The protection function operates when the under load level condition
PRT-26 UL Warn Time, | explained above is maintained for the set warning time or fault trip time. This
PRT-28 UL Trip Time function does not operate if the energy-saving operation is activated at ADV-
50 (E-SaveMode)

10.28 Overspeed Fault

This function is performed when the control mode (DRV-09 Control Mode) is set to “Sensorless-2”,
“Vector”. If the motor rotates faster than the overspeed level (Over SPD Level) during the overspeed
detection time (Over SPD Time), the inverter blocks output.

Group | Code LCD Display Parameter Setting ‘ Unit
70 Over SPD Level - 120.0 Hz
PRT
72 Over SPD Time - 0.01 Sec
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1029 Speed Deviation Fault

This function is performed when the control mode (DRV-09 Control Mode) is set to “Vector”. If the
motor rotates faster than the speed deviation limit (Speed Dev Band) for the set detection time
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(Speed Dev Time), the inverter will block output.

Group Code LCD Display ‘ Parameter Setting Unit
73 Speed Dev Trip 1 Yes -

PRT 74 Speed Dev Band - 20.00 Hz
75 Speed Dev Time - 1.0 Sec

10.2.10 Speed Sensor (Encoder) Fault Detection

This function can detect whether the encoder expansion module is installed to the inverter. When the
encoder is installed, if the encoder signal cable (line drive type) connection is lost, encoder-related
faults are detected. If a fault occurs, a message reading “Encoder Trip” is displayed.

Group Code LCD Display | Parameter Setting

7 Enc Wire Check 1 Yes -
PRT

78 Enc Check Time - 1.0 sec
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Features

10211 Fan Fault Detection
Group Code LCD Display Parameter Setting Unit
PRT 79 FAN Trip Mode 0 Trip -
31-32 Relay 1,2 8 FAN Warning -
ouT
33 Q1 Define

Fan Fault Detection Setting Details

Code

PRT-79 Fan Trip Mode

Description

Set the cooling fan fault mode.

Setting Function

0 Trip The inverter output is blocked and the fan trip is
displayed when a cooling fan error is detected.

When OUT-36 (Q1 Define) or OUT-31-35 (Relay1, 2)
is set to “8 (FAN Warning)”, the fan error signal is output
and the operation continues.

1 Warning

OUT-33 Q1 Define,
OUT-31-32 Relay1, 2

When the code value is set to “8 (FAN Warning)”, the fan error signal is output
and operation continues. However, when the inverter's internal temperature
rises above a certain level, output is blocked due to activation of overheat

protection.
10.212 Low Voltage Fault Trip
Group \ Code LCD Display \ Parameter Setting
PRT 81 LVT Delay - 0.0 sec
31-32 Relay 1,2 1 Low Voltage -
ouT
33 Q1 Define

Low Voltage Fault Trip Setting Details

PRT-81 LVT Delay

Description

When inverter input power is lost and the internal DC link voltage drops below a
certain voltage level, the inverter will block the output and a low voltage trip will
occur. If the PRT-81 LVT Delay time is set, the inverter blocks output first when a
low voltage trip condition arises, then a fault trip will occur after the low voltage trip
decision time has passed. The warning signal for a low voltage fault trip can be
provided using the multi-function output or a relay. However, the low voltage trip
delay time (LVT Delay time) does not apply to warning signals.
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Description

OUT-33 Q1 Define, | Setto “11 (Low Voltage)’. The inverter stops the output first when a low voltage
OUT-31-32 Relay1, | trip condition occurs, then a fault trip occurs after the low voltage trip decision time
2 elapses.
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10.2.13 Output Block via the Multi-Function Terminal

Group ‘ Code LCD Display Parameter Setting ‘ Setting Range ‘ Unit
IN 65-72 Px Define 5 BX - -
PRT 45 BX Mode - 0.0 0.0-600.0

Output Block by Multi-function Terminal Setting Details

Code Description

When the operation of the multi-function input terminal is set to “5 (BX)” and is
turned on during operation, the inverter blocks the output and “BX” is displayed on
IN-65-71 Px the keypad display. While “BX” is displayed on the keypad, the inverter’s operation
Define information including the operation frequency and current at the time of the BX
signal can be monitored. The inverter resumes operation when the BX terminal
tums off and operation command is input.

The default setting value of BX mode (PRT-45) is 0.0 [sec], and it allows the inverter
to operate in free-run mode. If the BX terminal receives input, the inverter will block
output immediately.

If BX mode (PRT-45) is set to 0.1 [sec], the motor will decelerate by value set at
PRT45.

PRT-45

If PRT-45 set value is too small, the inverter cannot decelerate at that value and
OVT may occur. Set the PRT45 time according to the inverter capacity and load.
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10214 Trip Status Reset

Group  Code LCD Display ‘ Parameter Setting Unit
IN 65-72 Px Define 3 RST -

Trip Status Reset Setting Details

Description

Press the [Stop/Reset] key on the keypad or use the multi-function input terminal
IN-65-72 Px Define | to restart the inverter. Set the multi-function input terminal to “3 (RST)” and turn on
the terminal to reset the trip status.

10.2.15 Operation Mode On Optional Expansion Module Fault Trip

Optional extension module trips may occur when an optional extension module is used with the
inverter. Set the operation mode for the inverter when a communication error occurs between the
optional extension module and the inverter body, or when the optional extension module is detached
during operation.

Code \ LCD Display Parameter Setting
0 None
PRT 80 Opt Trip Mode 1 Free-Run 1:Free-Run
2 Dec

Optional Expansion Module Fault Trip Setting Details

Code Description
Setting Function
0 | None No operation
PRT-80 Opt Trip 1 | Free-Run | The inverter output is blocked and fault trip information is
Mode shown on the keypad.
2 | Dec The motor decelerates to the value set at PRT-07 (Trip Dec
Time).
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10.2.16 No Motor Trip -
T =
o o
Code No. LCD Display Parameter Setting Setting Range  Unit Er §
31 No Motor Trip 0 None - - § g'
S
PRT 32 No Motor Level 5 1-100 %
33 No Motor Time 3.0 0.1-10.0 sec

No Motor Trip Setting Details

Description

PRT-32 No Motor Level If the output current value [based on the rated current (BAS-13)] is lower than
PRT-33 No Motor Time ’ the value set at PRT-32 (No Motor Level), and if this continues for the time
set at PRT-33 (No Motor Time), a “no motor trip” occurs.

@® Caution
If BAS-07 (V/F Pattern) is set to “1 (Square)’, set PRT-32 (No Motor Level) to a value lower than the

factory default. Otherwise, “No Motor Trip” due to a lack of output current will result when the ‘No Motor
Trip’ operation is set.

10.2.17 Low Voltage Fault Trip 2 During Operation

Group Code LCD Display Parameter Setting range

PRT 82 Low Voltage2 00~11 00 : default Bit

If input power is disconnected during inverter operation and internal DC voltage decreases lower than
a certain voltage, the inverter disconnects the output and displays low voltage “2 ” on the keypad.

Even if the voltage increases and goes back to the normal state, unlike a low voltage fault, it remains
in a fault state until the user unlocks the fault state.

If PRT-82 (LV2 Enable) is set to "01," and if the input power is disconnected during inverter operation
and the internal DC voltage drops to lower than a certain voltage, the inverter stops output and
displays "Low Voltage2." Unlike the low voltage trip (Low Voltage), the low voltage 2 (Low Voltage2)
trip will not be reset even after the internal DC voltage of the inverter has recovered to above the trip
level. Therefore, you must reset the inverter to reset the trip. The trip history will not be stored after the
reset.

Set PRT-82 (LV2 Enable) to "11" to store the trip history.
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Low Voltage 2 Trip Details

Code Description

Set options for Low Voltage2 trip operation.

Bit setting

Function

i

Disable Low Voltage? trip (Low Voltage trip is used).

PRT-82 HH

Enable Low Voltage? trip. but do not store the trip
history.

"

Disable Low Voltage? trip (Low Voltage trip is used).

i

Enable Low Voltage2 trip and store the trip history.
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10.3 List of Faults and Warnings

Category

Maijor fault Latch type

The following list shows the types of faults and warnings that can occur while using the iS7 inverter. g a
o g
LCD Display | Details Y5
Over Current1 Over current trip
Over Voltage Over voltage trip
External Trip Trip due to an extemnal signal
NTC Open Temperature sensor fault trip
Over Current2 ARM short current fault trip
Fuse Open Fuse open trip
Option Trip-x Option fault trip
Over Heat Over heat fault trip
Out Phase Open Output open-phase fault trip
In Phase Open Input open-phase fault trip
Inverter OLT Inverter overload fault trip
Over Speed Over speed fault trip
Ground Trip Ground fault trip
Encoder Trip Speed sensor fault trip
Fan Trip Fan fault trip
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Category LCD Display ‘ Details
ParaWrite Trip Write parameter fault trip
E-Thermal Motor overheat fault trip
Thermal Trip Temperature fault trip
Pre-PID Fail Pre-PID operation fault trip
10 Board Trip 10 Board connection fault trip
Speed Dev Trip Trip from speed deviation
Ext-Brake External brake fault trip
No Motor Trip No motor fault trip
Low Voltage Low voltage fault trip
Level type BX Emergency stop fault trip
Lost Command Command loss trip
Lost Keypad Lost-keypad fault trip
EEP Err External memory error
ADC Off Set Analog input error
d';::g;v: " | Watch Dog-1 CPU Watch Dog fault trip
Watch Dog-2
Gate Pwr Loss DRV operation power error
Over Load Motor overload trip
Ve Under Load Motor under load trip
Lost Command Lost command fault trip
Lost Keypad Lost keypad fault trip
Lost Command Command loss fault trip warning
Over Load Overload waming
Under Load Under load waming
Inverter OLT Inverter overload warning
Waming Fan Waming Fan operation waming
DB Wam %ED Braking resistor braking rate warning
Enc Conn Check Enc connection error warning
Enc Dir Check Rotating direction error warning
Lost Keypad Lost keypad warning
Retry Tr Tune Rotor time constant tuning error
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Category LCD Display Details p g
Fire Mode Fire mode warning § §
PID Sleep PID Sleep mode warning § g.
AUX Power On AUX Power On warning 3
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11 Communication Function

11.1 Introduction

This chapter explains the standards, installation process, and programs for the SV-iS7 inverter serial
communication method when using personal computers or factory automation (FA) computers. The
communication function for the SV-iS7 inverter series is designed to remotely operate or monitor the
SV-iS7 inverter series using personal computers or FA computers.

Advantages of Operating the Inverter with Network Communication

As the inverter can be operated or monitored by the user programs, it is easy to apply the inverter to
factory automation.

Features ‘ Examples of application

- T_acc
Monitor or modify . T dec
parameters via -
computers «  Frequency

»  Lostcommand

«  Performs communication between the inverter and computers produced by
Interface numerous companies.
configuration for - Controls up to 16 inverters at a time with one computer using the multi-drop
RS-485 standard link system.

- Provides an interface for noise immunity environments.

Inverters can communicate with computers embedded with the RS-232 module via RS-232/485
converters. The standards and performance of converters may vary depending on the manufacturer,
but the basic functions are the same. For more details about standards and guidelines, users are
advised to consult the manual provided by the specific manufacturer.

@ Caution

Read this manual carefully before installation and operation. All instructions in this manual must be
followed to avoid injury or prevent damage to other components.
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11.2 Specifications

Category Specifications

Communication method RS-485

Transfer form Bus type, Multi-drop link system

Inverter type name SV-iS7 series

Converter Embedded with RS-232

m::&?;d CEIEEEES) Maximum of 16

Transfer distance Maximum 1,200 m (recommended distance: within 700 m)

Recommended cable size | 0.75 mm2, (18AWG), Shielded twisted-pair (STP) wire

Installation type Dedicated terminals (S+/S-/SG) on the control terminal block

Supplied by the inverter - insulated power source from the inverter's

CEMITUTIEE FeET internal circuit communication power (supplied from the inverter)

Communication Speed 1,200/2,400/9,600/19,200/38,400 bps

Control procedure Asynchronous communications system
Communication system Half duplex system

Letter system Modbus-RTU: BINARY/LS Bus: ASCII
Stop bit length 1-bit/2-bit

Sum check 2 byte

Parity check None/Even/Odd
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11.3 Communication System Configuration

In an RS-485 communication system, the PLC or computer is the master device and the inverter is
the slave device. When using a computer as the master, the RS-232 converter must be integrated
with the computer, so that it can communicate with the inverter through the RS-232/RS-485 converter.
Specifications and performance of converters may vary depending on the manufacturer, but the basic
functions are identical. Please refer to the converter manufacturer’s user manual for details about
features and specifications.

Connect the wires and configure the communication parameters on the inverter by referring to the
following illustration of the communication system configuration.

RS-232/485| |:| |:| |:|

Converter ||Inverter #1||Inverter #2| [Inverter #n

| Y | —

omputer

« RS-485 terminal connection: Connect the RS-485 communication line to the S+/S-/SG terminals.

« Number of connectable inverters: Up to 16 inverters

« Number of extendable addresses (St ID): 1-250 addresses

« Length of effective communication lines: 1,200 m max. Keep it below 700 m for stable
communication.

@ Caution
When wiring the communication line, make sure that the SG terminals on the PLC and inverter are
connected. SG terminals prevent communication errors due to electronic noise interference.

Use a communication repeater to enhance the communication speed if you have to use a
communication cable above 1,200 m, or to connect an additional inverter. A repeater is effective when
smooth communication is not available due to noise interference.
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11.4 Basic Settings

Before proceeding with setting communication configurations, make sure that the communication
lines are connected properly. Turn on the inverter and set the communication parameters.

Group | Code ‘ LCD Display ‘ Parameter Setting Setting Range Unit
01 Int485 St ID - 1 1-250 -
02 Int485 Proto 0 ModBus RTU 0-3 -
COM 03 Int485 BaudR 3 9600 0-5 bps
04 Int485 Mode 0 D8/PN/S1 0-3 -
05 Resp Delay - 5 0-1000 ms

Communication Parameters Setting Details

Code Description
I%OM-O1 ligiet i Sets the inverter station ID between 1 and 250.
Select one of the two built-in protocols: Modbus-RTU and LS INV 485
Setting Function
COM-021Int485 =™ o dbus-RTU Modbus-RTU compatible protocol
Proto
1 Reserved Not used
2 LS INV 485 Dedicated protocol for the LS inverter

CB:SLZI;_E3 bz Sets a communication setting speed of up to 38,400 bps.

Set a communication configuration. Set the data length, parity check method, and
the number of stop bits.

Setting Function
aggg'o“ IEGSEN 5 D8/PN/ST__| 8-bit data / no parity check / 1 stop bit

1 D8/PN/S2 8-bit data / no parity check / 2 stop bits

2 D8/PE/S1 8-bit data / even parity / 1 stop bit

3 D8/PO/S1 8-bit data / odd parity / 1 stop bit

The built-in 485 communication (Modbus-RTU or LS INV 485) device performs as a
COM-05 Resp slave. The slave iS7 responds to the master after the period of time set in this
Delay function code.
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Code Description

Request Request

Master |_| oo

Rt
Bt

Slave

/.I o

\Response \fesponse

COM-5 Resp Delay = COM-5 Resp Delay

11.5 Setting Operation Command and Frequency

After setting the DRV-06 (Cmd Source) to “3 (Int 485)” and DRV-07 (Freq Ref Src) to “7 (Int 485),”
you can set common area parameters for the operation command and frequency via communication.

Group Code LCD Display | Parameter Setting | Unit
06 Cmd Source 3 Int 485 -
DRV
07 Freq Ref Src 7 Int 485 -

11.6 Command Loss Protection

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Group \ Code LCD Display Parameter Setting Unit
12 Lost Cmd Mode 1 Free-Run -

PRT 13 Lost Cmd Time - 1.0 Sec
14 Lost Preset F - 0.00 Hz

ouT 31-33 Relay1,2, Q1 12 Lost Command -

346 l LSE.ecTric

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Communication Function

Command Loss Protective Operation Setting Details

Code Description

Select the operation to run when a communication error has occurred and lasted
exceeding the time set at PRT-13.

Setting Function
0 None The speed command immediately becomes the
operation frequency without any protection function.
1 Free-Run The inverter blocks output. The motor performs in free-
run condition.
2 Dec The motor decelerates and then stops.
:\3/&';:2 e 3 Hold Input Operates continuously with the speed of the inputted
PRT-iS Lost Cmd spegd command until the loss of the_ speed command.
TS The inverter calculates the average input value for 10

seconds before the loss of the speed command and
uses it as the speed reference.

4 Hold Output | Operates continuously with the operate frequency before
the speed loss. The inverter calculates the average
output value for 10 seconds before the loss of the speed
command and uses it as the speed reference.

5 Lost Preset The inverter operates at the frequency set at PRT-14
(Lost Preset F).

PRT-14 Lost Preset | Set the Lost Preset frequency that will be applied if PRT-12 (Lost Cmd Mode) is set
F to “5 (Lost Preset).”

Caution) If PRT-13 (Lost Cmd Time) is set to "0.0" (sec), protection features may be activated even
during a normal operation, depending on the type of command source. To prevent this, appropriately
set the lost command decision time.

11.7 Setting Virtual Multi-Function inputs

Multi-function input can be controlled using a communication address (0h0385). Set codes COM-70—
85 to the functions to operate, and then set the BIT relevant to the function to 1 at 0h0385 to operate it.

Group Code LCD Display Parameter Setting

70-85 Virtual DI x 0 None -
COM

86 Virt DI Status - - -

For example, if you want to send an Fx command by controlling a virtual multi-function input
command addresses with Int485, the Fx function is performed if 0h0001 is input in 0h0385 after
COM-70 (Virtual DI 1) is set to “FX”. Before you configure the virtual multi-function inputs, set the
DRV-06 (CMD source) depending on the command source.

Virtual multi-function operates independently from the analog multi-function inputs and cannot be set
redundantly. Virtual multi-function input can be monitored using COM-86 (Virt DI Status).
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11.8 Saving Parameters Defined by Communication

If you turn off the inverter after setting the common area parameters or keypad parameters via
communication and operate the inverter, the changes are lost and the values changed via
communication revert to the previous setting values when you turn on the inverter.

Set CNF-48 to “1 (Yes)” to allow all the changes over communication to be saved, so that the inverter
retains all the existing values even after the power has been turned off.

Setting address OhO3ED to “0” and then setting it again to “1” via communication allows the existing
parameter settings to be saved. However, setting address OhO3EO to “1” and then setting it to “0”
does not carry out the same function.

Before reading the parameters utilizing CNF-46 (Parameter Read), make sure to save the parameter
changes (Parameter Save) to read the parameter values reflecting the changes in the communication
module parameters.

Group Code | LCD Display Setting Display

0 -No- -
CNF 48 Parameter Save

1 -Yes- -
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11.9 Communication Frame Monitoring

You can easily monitor the status (normal, CRC/Checksum error, other errors, etc.) of the
communication frame being received from the master by using the keypad.

Group \ Code LCD Display Setting Display
20 Comm Mon Sel 0 Int 485 -
91 Rcv Frame Num - - -
92 Err Frame Num - - -
COM
93 NAK Frame Num - - -
0 -No-
94 Comm Update -
1 -Yes-

Communication Frame Monitoring Details

Code Description

COM-90 Comm Mon Sel Selects the communication channel to monitor.

Counts the number of communication frames received normally from the
master device.

Counts the number of CRC errors when the Modbus-RTU is set and
counts Checksum errors when the LS Inv 485 is set.

COM-91 Rev Frame Num

COM-92 Err Frame Num

Counts the number of errors (communication address errors, data range
COM-93 NAK Frame Num errors, writing prohibition errors) that occur in the communication frames
received from the master device.

Reconnects the communication after the initial status parameter is

Cule Cer Lpdas changed to communication speed (baud rate), etc.

11.10Special communication Area Settings

The following table lists the memory map of the entire memory addresses used for network
communication in the iS7 series inverters.

Communication Area \ Memory Map ‘ Description

Slamiioly 2 eai ) 0h000O - 0hOOFF Area compatible with iS5
communication area

. . Area registered in COM31~46,
Parameter registration type area 0h0100 - OhO1FF COM51~66
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Communication Area Memory Map Description
0h0200 - 0h023F Area registered in User Group
0h0240 - 0h027F Area registered in Macro Group
0h0280 - OhO2FF Reserved
0h0300 - 0h037F Inverter monitoring area
0h0380 - OhO3DF Inverter control area
0hO3EO - OhO3FF Inverter memory control area
0h0400 - OhOFFF Reserved
0h1100 DRV Grp
0h1200 BAS Grp
0h1300 ADV Grp
Ceilre 2y 0h1400 CON Gp
communication area
0h1500 IN Grp
0h1600 OUT Grp
0h1700 COM Grp
0h1800 APP Grp
Oh1A00 APO Grp
0h1B00 PRT Grp
0h1C00 M2 Grp

11.11Parameter Group for Periodical Data Transmission

By defining a parameter group for data transmission, the communication addresses registered in the
communication function group (CM) can be used in communication. Parameter groups for data
transmission may be defined to simultaneously transmit multiple parameters into the communication

frame.
Group Code No. Function Display Setting Display Unit
31-46 Para Status-h - - Hex

COM
51-66 Para Control-h - - Hex
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Parameter Group for Periodical Data Transmission Details

Addresses Description

Reads the parameter registered in COM-31~46 Status Para-h (read only).
Address Parameter Allotment for Bits
0h0100 Status Parameter #1 Parameter value registered at COM-31
0h0101 Status Parameter #2 Parameter value registered at COM-32
0h0102 Status Parameter #3 Parameter value registered at COM-33
0h0103 Status Parameter #4 Parameter value registered at COM-34
0h0104 Status Parameter #5 Parameter value registered at COM-35
0h0105 Status Parameter #6 Parameter value registered at COM-36
0h0106 Status Parameter #7 Parameter value registered at COM-37
0h0100-0h010F 56107 Status Parameter #8 Parameter value registered at COM-38
0h0108 Status Parameter #9 Parameter value registered at COM-39
0h0109 Status Parameter #10 | Parameter value registered at COM-40
0h010A Status Parameter #11 Parameter value registered at COM-41
0h010B Status Parameter #12 | Parameter value registered at COM-42
0h010C Status Parameter #13 | Parameter value registered at COM-43
0h010D Status Parameter #14 | Parameter value registered at COM-44
0h010E Status Parameter #15 | Parameter value registered at COM-45
0hO10F Status Parameter #16 | Parameter value registered at COM-46
Reads and writes the parameter registered in COM-51~66 Control Para-h (both
read and write.
Address Parameter Allotment for Bits
0h0110 Control Parameter #1 Parameter value registered at COM-51
0h0111 Control Parameter #2 Parameter value registered at COM-52
0h0112 Control Parameter #3 Parameter value registered at COM-53
0h0113 Control Parameter #4 Parameter value registered at COM-54
0h0114 Control Parameter #5 Parameter value registered at COM-55
0h0115 Control Parameter #6 Parameter value registered at COM-56
0h0110-0h011F 0h0116 Control Parameter #7 Parameter value registered at COM-57
0h0117 Control Parameter #8 Parameter value registered at COM-58
0h0118 Control Parameter #9 Parameter value registered at COM-59
0h0119 Control Parameter #10 | Parameter value registered at COM-60
OhO11A Control Parameter #11 | Parameter value registered at COM-61
0h011B Control Parameter #12 | Parameter value registered at COM-62
0h011C Control Parameter #13 | Parameter value registered at COM-63
0h011D Control Parameter #14 | Parameter value registered at COM-64
OhO11E Control Parameter #15 | Parameter value registered at COM-65
OhO11F Control Parameter #16 | Parameter value registered at COM-66
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@ Caution

When registering control parameters, register the operation speed (0h0005, 0h0380, 0h0381) and
operation command (0h0006, 0h0382) parameters at the end of a parameter control frame. For example,
when the parameter control frame has 5 parameter control items (Para Control - x), register the operation
speed at Para Control-4 and the operation command to Para Control-5.

11.12Parameter Group for Transmission of Macro Group
and User Group at U&M Mode

By defining the user and macro parameter groups, communication can be carried out using the user
defined user group (USR) and macro group (MAC) addresses that are registered in U&M mode.

Addresses Description

Wirites and reads the USR parameters set by the keypad via the addresses
0h0200-0h023F.

Address | Parameter Allotment for Bits

USM>USR-1-64 0h0200 | User Grp. Code 1 Parameter value reg!stered at UGM>USR->1
User Grp. Parah || 0h0201 | User Grp. Code 2 | Parameter value registered at UdM>USR->2

0h023E | User Grp. Code 63 | Parameter value registered at U&M>USR->63
0h023F | User Grp. Code 64 | Parameter value registered at U&M>USR->64

Writes and reads the Macro parameters set by the keypad via the addresses

0h2400-0h2A3.
Address | Parameter Allotment for Bits
U&M>MAC-1-64 | 0h0240 | Macro Grp. Code 1 | Parameter value registered at U&SM>MAC-1
hMacro Grp.Para  |"0n0241 | Macro Grp. Code 2 | Parameter value registered at U&M>MAC-2
0h02A2 | Macro Grp. Code 63 | Parameter value registered at USM>MAC-63
0h02A3 | Macro Grp. Code 64 | Parameter value registered at USM>MAC-64
352
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11.13Communication Protocol

11131 LS INV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device (PLC or PC).

Request

| station ID cMD

1 byte 2 bytes 1 byte n bytes 2 bytes 1 byte

Normal Response

ACK Station ID | cMD ' Data SUM | EOT
1 byte 2 bytes 1 byte n x4 bytes 2 bytes 1 byte

Error Response

NAK Station ID ‘ CMD Error code Sum EOT
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte

« Arequest starts with ENQ and ends with EOT.

«  Anormal response starts with ACK and ends with EOT.

« An error response starts with NAK and ends with EOT.

« Astation ID indicates the inverter number and is displayed as a two-byte ASCII-HEX string that
uses characters 0-9 and A-F.

« CMD: Uses uppercase characters (returns an IF error if lowercase characters are encountered).

Character ASCII-HEX Command

‘R 52h Read

‘W 57h Write

X 58h Request monitor registration
Y 59h Perform monitor registration

+ Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B"B"8’'h — 30h 42h 42h
38h)

+  Error code: ASCII-HEX (20h—7Fh)

« Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes

+  Monitor registration buffer: 8 Words

+ SUM: Checks communication errors via sum.

« SUM=a total of the lower 8 bits values for station ID, command and data (Station ID+CMD+Data)
in ASCII-HEX.

+ For example, a command to read 1 address from address 3000:
SUM="0'+1+R+3+0'+0+0'+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h (the control
value is not included: ENQ, ACK, NAK, etc.
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ENQ | StationID  CMD Address  Number of Addresses  SUM | EOT
05h ‘01 ‘R’ ‘3000’ 1’ ‘AT 04h

1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte
Note

Broadcasting

Broadcasting sends commands to all inverters connected to the network simultaneously. When
commands are sent from station ID 255, each inverter acts on the command regardless of the station ID.
However no response is issued for commands transmitted by broadcasting.

Error operation
For two or more data communications, when an error occurs as a result of the previous data

communication, the current data communication can be made normally regardless of the error occurred as
a result of the previous data communication.

11.13.1.1 Detailed Read Protocol

Read Request

Reads successive n words from address XXXX.

ENQ StationD  CMD Address | Number of Addresses  SUM EOT
05h 0r-1F | R XXXX [ 1-8'=n XX 04h
1 byte 2 bytes 1 byte 4 bytes 1 byte 2 bytes 1 byte

Total bytes=12. Characters are displayed inside single quotation marks(’).

Read Normal Response

ACK  Station ID CMD Data SUM EOT
06h 01-1F R XXXX XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 x n x 4): @ maximum of 39

Read Error Response

) cMD
15h 01-1F R XX 04h
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NAK Station ID CMD Error code SUM EOT
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
11.13.1.2 Detailed Write Protocol
Write Request
(=[e] Station ID ‘ CMD Address ‘ Number of Addresses  Data Sum ‘ EOT
05h or-1F  |'W XXXX' | “1'=8'=n XXX, XX 04h
1 byte 2 bytes 1byte |4bytes | 1byte nx4bytes |2 bytes 1 byte
Total bytes= (12 + n x 4): a maximum of 44
Write Normal Response
ACK Station ID CMD Data SUm EOT
06h ‘01-"1F ‘W XXXX..." XX 04h
1 byte 2 bytes 1 byte n x4 bytes 2 bytes 1 byte
Total bytes= (7 + n x 4): a maximum of 39
Write Error Response
NAK Station ID CMD Error Code | sum EOT
15h ‘01-1F ‘W’ e XX 04h
1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9
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11.13.1.3 Monitor Registration Detailed Protocol

Monitor registration request is made to designate the type of data that requires continuous monitoring
and periodic updating.

Monitor Registration Request

Registration requests for n addresses (where n refers to the number of addresses. The addresses do
not have to be contiguous.)

(=) [e] | StationID  CMD Number of Addresses ~ Address Sum EOT
05h 0r-"1F X ‘1'-'8'=n XXX, | XX 04h
1 byte 2 bytes 1 byte 1 byte nx4 bytes | 2 bytes 1 byte

Total bytes= (8 + n x 4): a maximum of 40

Monitor Registration Normal Response

ACK Station ID ‘ CMD SUM EOT
06h ‘01-1F X XX 04h

1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Error Response

NAK | station ID CMD Error Code SUM EOT
15h ‘01-"1F X e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

11.13.1.4 Monitor Execution Detailed Protocol

Monitor Registration Execution Request

A data read request for a registered address, received from a monitor registration request

| station ID
05h ‘01-1P 2% XX 04h
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ENQ  Station ID CMD sum EOT
1 byte 2 bytes 1 byte 2 bytes 1 byte
Total bytes=7

Monitor Registration Execution Normal Response

ACK ‘ Station ID CMD Data ‘ SUM EOT
06h ‘01-1F Y XXXX...! XX 04h
1 byte 2 bytes 1 byte n x 4 bytes 2 bytes 1 byte

Total bytes= (7 + n x 4): a maximum of 39

Monitor Registration Execution Error Response

NAK  Station ID CMD ErorCode  SUM EOT
15h ‘01-1F Y e XX 04h

1 byte 2 bytes 1 byte 2 bytes 2 bytes 1 byte
Total bytes=9

11.13.1.5 Error Code

Code Abbreviation | Description

The requested function cannot be performed by a slave

/s (LBl AU O IF because the corresponding function does not exist.

02: ILLEGAL DATA
ADDRESS

03: ILLEGAL DATA VALUE

1A The received parameter address is invalid at the slave.

D The received parameter data is invalid at the slave.

Tried writing (W) to a parameter that does not allow

21: WRITE MODE ERROR WM writing (read-only parameters, or when writing is
prohibited during operation)
22: FRAME ERROR FE The frame size does not match.
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11.13.2 Modbus-RTU protocol

11.13.2.1 Function Code and Protocol (unit: byte)

Function Code #03 (Read Holding Register)

<Query> <Response>
Slave Address Slave Address
Function Function
Starting Address Hi Byte Count
Starting Address Lo Data Hi (Register 40108)
# of Points Hi Data Lo (Register 40108)
# of Points Lo Data Hi (Register 40109)
CRC Lo Data Lo (Register 40109)
CRCHi Data Hi (Register 40110)
Data Lo (Register 40110)
CRC Lo
CRCHi

Function Code #04 (Read Input Register)

<Query> <Response>
Slave Address Slave Address
Function Function
Starting Address Hi Byte Count
Starting Address Lo Data Hi (Register 30009)
# of Points Hi Data Lo (Register 30009)
# of Points Lo CRC Lo
CRC Lo CRC Hi

CRC Hi
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Function Code #06 (Preset Single Register)

<Query> <Response>
Slave Address Slave Address
Function Function
Register Address Hi Register Address Hi
Register Address Lo Register Address Lo
Preset Data Hi Preset Data Hi
Preset Data Lo Preset Data Lo
CRC Lo CRC Lo
CRCHi CRCHi

Function Code #16 (hex 0x10) (Preset Multiple Register)

<Query> <Response>
Slave Address Slave Address
Function Function
Starting Address Hi Starting Address Hi
Starting Address Lo Starting Address Lo
# of Register Hi # of Register Hi
# of Register Lo # of Register Lo
Byte Count CRC Lo
Data Hi CRCHi
Data Lo
Data Hi
Data Lo
CRC Lo
CRC Hi

<Exception Code>
(Coge |
01:ILLEGAL FUNCTION
02:ILLEGAL DATAADDRESS
03: ILLEGAL DATA VALUE
06: SLAVE DEVICE BUSY
<Response>

Field Name

Slave Address
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Field Name

Function*

Exception Code

CRC Lo

CRCHIi

* Function value is the set value of the highest bit of the query function value.

11.13.3 iS7/iS5/iG5/iG5A Compatible Common Area Parameter

Parameter Scale nit RW  Assigned content by bit

0h0000 | Inverter model - - R B:iS7
0:0.75 kW 1: 1.5 kW 2: 2.2 kW
3:3.7kwW 4:55 kW 5: 7.5 kW
6: 11 kW 7: 15 kW 8:18.5 kW
. 9: 22 KW 10: 30 kW 11: 37 KW
0h0001 | Inverter capacity |- - R
12:45kW  13: 55 kW 14: 75 KW
15:90 kW  16: 110 kW 17: 132 kW
18: 160 KW  19: 200 kW 20: 220 kKW
21:280 kW  22: 375 kW 65535: 0.4 kW
i 0:220V class
0h0002 Inverter input } ) R
voltage 1:400 V class
. Ex.) 0x0100: Version 1.00
0h0003 | Version - - R
0x0101: Version 1.01
0h0004 |Reserved - - RW |-
0hooos | Command 001 [Hz |RW |-
frequency
B15 |Reserved
B14 | 0: Keypad Freq 1: Keypad Torq
B13 2-16: Terminal block Multi-step speed
Operating 17: Up 18: Down 19: STEADY
command B12 |20:AUTO-A  21:AUTOB  22:V1
(option) B11 [23: 11 24:V2 25: 12
0h0006 |. 2 ter to - - R B10 26: Reserved  27: Built-in485
additional 28: Communication option
description B9 |29: PLC option 30:JOG 31: PID
B8 |o Keypad 1: FX/IRX-1 2: FX/IRX-2
B7 | 3:Built-in 485 4: Communication option
B6 5: PLC option
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Address Parameter ‘ Scale nit RW ‘ Assigned content by bit

B5 |Reserved

B4 |Emergency stop

B3 | W: Trip reset (0 ->1) R: Trip status

RW "

B2 |Reverse operation (R)
B1 | Forward operation (F)
BO |Stop (S)

0h0007 |Accelerationtime |{0.1 |sec |RW |-

0h0008 | Deceleration time |0.1 |sec |RW |-

0h0009 | Output current 01 |A R -

OhOOOA | Output frequency |0.01 |Hz R -

OhO0OB | Output voltage 1 \% R -

0h000C | DC Link voltage |1 \ R -

0h000D | Output power 01 |KW |R -

B15 |0: Remote, 1: Keypad Local

1: Frequency command by comm. (Built-in type,
Option)

1: Run command by comm. (Built-in type,
Option)

B12 | Reverse direction run command

B14

B13

B11 | Forward direction run command

B10 |Brake open signal

B9 |Jog mode

B8 | Stopping

B7 | DC Braking

B6 | Speed reached
B5 | Decelerating

OhOOOE | Operation status

B4 |Accelerating

Operates depending on the set value of Fault
B3 |(Trip)

*OUT-30 Trip Out Mode

B2 |Reverse operation

B1 |Forward operation
BO |Stopped
B15 |Reserved
] B14 |Reserved
OhoooF | Fault trip - |- |R [B13 |Reserved

information

B12 |Reserved
B11 |Reserved
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Address Parameter Scale ‘ nit RW ‘ Assigned content by bit
B10 |H/W-Diag
B9 |Reserved
B8 |Reserved
B7 |Reserved
B6 |Reserved
B5 |Reserved
B4 |Reserved
B3 |Level Type Trip
B2 |Reserved

B1 |Reserved

BO |Latch Type Trip

B15 |Reserved

B14 |Reserved

B13 |Reserved

B12 |Reserved

B11 |Reserved

B10 |P11 (/O expansion)
B9 |P10 (I/O expansion)

0h0010 il:frz:ﬁ;z;rg;nal R ) R 2573 : (/O expansion)
B6 |P7
B5 |P6
B4 |P5
B3 |P4
B2 |P3
B1 |P2
BO |P1
B15 |Reserved
B14 |Reserved
B13 |Reserved
. B12 |Reserved
onooty | Suteutterminal || g [B11 |Resenved
B10 |Reserved
B9 |Reserved
B8 |Reserved
B7 |Reserved
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Address Parameter Scale nit RW | Assigned content by bit

B6 |Reserved

B5 |Relay 5 (I/O expansion)
B4 |Relay 4 (I/O expansion)
B3 | Relay 3(I/O expansion)

B2 |Q1
B1 |Relay2
BO |[Relay1
0h0012 | V1 0.01 |% R V1 voltage input
0h0013 |V2 0.01 |% R V2 voltage input (expansion 1/O)
0h0014 |11 0.01 |% R 11 current input
0h0015 glpc:gg rotation 1 mm |R Current motor rotation speed displayed
0h0016
20h0019 Reserved - - - -
0h001A | Hz/rpm selection |- - R ?f Hz unit
: rpm unit
Motor poles .
0h001B displayed - - R Motor poles displayed

LS'ELECTT?IC 363

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Communication Function
] '

11.13.4 Expansion Common Area Parameter

11.13.4.1 Inverter Monitoring Area Parameter (Read only)

Address  Parameter :cal unit  Assigned content by bit

0h0300 | Inverter model - - iS7: 000Bh

0.75 kW: 3200h

1.5kW:4015h, 2.2 kW:4022h, 3.7kW:4037h,
5.5 kW: 4055h, 7.5kW:4075h, 11 kW:40BOh
0h0301 Inverter capacity - - 15 kW: 40F0h, 18.5 kW:4125h, 22 kW:4160h,
30 KW: 41EOh, 37 kW:4250h, 45 kW: 42D0h
55 kW: 4370h, 75KkW:44B0h, 90 kW: 45A0h
110 kW: 46E0h, 132 KW: 4840h, 160 kW: 4A00h
185 kW: 4B90h

200 V single phase open air cooling: 0220h

200V 3 phase open air cooling: 0230h

200 V single phase forced cooling: 0221h
Inverter input voltage / -
power supply type 200 V 3 phase forced cooling: 0231h
0h0302

(single phase, 3 phase) 400 V single open air cooling: 0420h
/ cooling method

400 V 3 phase open air cooling: 0430h

400 V single phase forced cooling: 0421h

400 V 3 phase forced cooling: 0431h
Ex.) 0x0100: Version 1.00
0x0101: Version 1.01

0h0303 | Inverter S/W version - -

0h0304 |Reserved - - -
B15

0000(0) : Normal status

B14  10100(4): Waming status

B13 1000(8): Fault status (operates according
to set value of OUT-30 Trip Out Mode)

B12
B11

0h0305 | Inverter operating status - -

B10
B9
B8
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Address  Parameter ‘ zcal unit igned content by bit
B7 0001(1): Speed search
0010(2): Accelerating
B6 0011(3): Steady speed
0100(4): Decelerating
BS 0101(5): Decelerating stop
0110(6): HW OCS
B4 0111(7): SIW OCS
1000(8): Dwell operating
B3
[~ |0000(0): Stop
B2 0001(1): Forward operating
B1 0010(2): Reverse operating
0011(3): DC operating (0 speed control)
BO
B15
B14 Run command source
B13 00000000(0):Keypad
|~ 100000001(1):Communication option
B12 00000010(2):App/PLC
00000011(3):Built-in 485
B11 | 00000100(4):Terminal Block
B10 00000101(5):reserved
00000110(6):Auto 1
B9 00000111(7):Auto 2
B8
00306 Inverter run frequency i i B7 Frequency command source
command source
B6 00000000(0):Keypad speed
00000001(1):Keypad torque
B5  |00000010~00000100(2~4):Up/Down run
B4 speed
00000101(5): V1 00000110(6): 11
B3 00000111(7): V2 00001000(8): 12
00001001(9): Pulse
B2 |00001010(10):Bulit-in 485
B1 00001011(11):Comm option
00001100(12): App(PLC)
00001101(13): Jog 00001110(14): PID
BO 00001111~00010110(15~22) : Auto Step
00011001~00100111(25~39) : Multi-step
speed frequency
0h0307 | Keypad S/W version - - Ex.) 0x0100: Version 1.00
0h0308 |Keypad Title version - - 0x0101: Version 1.01
gzgggg " | Reserved - - -

LS'ELECTT?IC 365

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Communication Function

Address ‘ Parameter Sel unit  Assigned content by bit
0h0310 | Output current 0.1 [A -
0h0311 Output frequency 0.01 |Hz |-
0h0312 | Output RPM 0 RPM |-
0h0313 | Motor feedback speed 0 RPM (-32768rpm - 32767rpm (Having a polarity.)
0h0314 | Output voltage 1 \Y -
0h0315 | DC Link voltage 1 \% -
0h0316 | Output power 0.1 [kW |-
0h0317 | Output torque 01 |% Exception: It is not calculated during V/F control.
0h0318 | PID reference 01 |% -
0h0319 | PID feedback 01 |% -
0h031A (';‘i:;?:;r of No.1 motor - Number of No.1 motor display
0h031B (’;‘izg:;r of No.2 motor - Number of No.2 motor display
0h031C (l;li:;?:;r of selected motor - Number of selected motor display
0h031D  |Selectionamong Hzipm |- |- |9 lr-;'\uﬂir:it
%1 r? (? 31 1EF Reserved - - -
B15 Reserved
B14 Reserved
B13 Reserved
B12 Reserved
B11 Reserved
B10 P11 (/O expansion)
0h0320 | Digital input information - - B9 P10 (/O expansion)
B8 P9 (/O expansion)
B7 P8 (Basic I/O)
B6 P7 (Basic I/O)
B5 P6 (Basic I/O)
B4 P5 (Basic I/O)
B3 P4 (Basic I/O)
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Scal

Address  Parameter unit  Assigned content by bit

B2 P3 (Basic I/0)
B1 P2 (Basic l/0)
BO  |P1 (Basic /O)
B15 Reserved

B14 Reserved

B13 Reserved

B12 Reserved

B11 Reserved

B10 Reserved

B9 Reserved

B8 Reserved

0h0321 Digital output information

B7 Reserved
B6 Reserved

B5 Relay 5 (I/O expansion)

B4 Relay 4 (I/O expansion)

B3 Relay 3 (I/O expansion)
B2  |Q1(BasicliO)

B1 Relay 2 (Basic I/0)

BO Relay 1 (Basic 1/0)
B15 Virtual DI 16 (COM85)
B14 Virtual DI 15 (COM84)
B13 Virtual DI 14 (COM83)
B12 Virtual DI 13 (COM82)
onoazp | Vitual digitalinput B | Virtual DI 12 (COM81)
information B10 | Virtual DI 11 (COMB80)
B9 Virtual DI 10 (COM79)
B8 |Virtual DI 9 (COMT78)
B7 Virtual DI 8 (COM77)
B6 Virtual DI 7 (COM76)
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Address  Parameter 2“' unit  Assigned content by bit
B5 Virtual DI 6 (COM75)
B4 Virtual DI 5 (COM74)
B3 Virtual DI 4 (COM73)
B2 Virtual DI 3 (COM72)
B1 Virtual DI 2 (COM71)
BO Virtual DI 1 (COM70)
0h0323 | Selected motor display - - 0: No.1 motor/ 1: No.2 motor
0h0324 |AI1 0.01 |% Analog input1 (Basic I/0)
0h0325 |AlI2 0.01 | % Analog input2 (Basic 1/0)
0h0326 |AI3 0.01 |% Analog input3 (/O expansion)
0h0327 |Al4 0.01 (% Analog input4 (I/O expansion)
0h0328 |AO1 0.01 |% Analog output1 (Basic I/O)
0h0329 |AO2 0.01 |% Analog output2 (Basic I/0)
0h032A | AO3 0.01 |% Analog output3 (I/O expansion)
0h032B | AO4 0.01 |% Analog output4 (I/O expansion)
0h032C | Reserved - - -
0h032D | Temperature 1 °C -
0h032E mggxg@%’;‘f})“’” o o1 |kwh |-
orocze _|Povercommarebon o1 uwn -
B15 Fuse Open Trip
B14 Overheat Trip
B13 Arm Short
B12 External Trip
0h0330 I1_atch type trip information- | ) B11 OvervoltageTr.ip
B10 Overcurrent Trip
B9 NTC Trip
B8 Overspeed Deviation
B7 Overspeed
B6 Input open-phase trip
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Address  Parameter 2cal unit  Assigned content by bit
B5 Output open-phase trip
B4 Ground Fault Trip
B3 E-Thermal Trip
B2 Inverter Overload Trip
B1 Underload Trip
BO Overload Trip
B15 Low Voltage2
B14 Reserved
Inverter output cutoff by terminal block
B13 input on Safety Option (applied to above
90 kW)
B12 Slot3 option board contact defectiveness
B11 Slot2 option board contact defectiveness
B10 Slot1 option board contact defectiveness
B9 No MotorTrip
onoast |batchtpetripinformation- | | |Bg | External Brake Trip

B7 Basic 10 board contact defectiveness

B6 Pre PID Fail

B5 Error on Parameter Write

B4 Reserved

B3 FAN Trip

B2 PTC (Thermal sensor) Trip

B1 Encoder Error Trip
BO MC Fail Trip
B15 Reserved

B14 Reserved

B13 Reserved

B12 Reserved

0h0332 | Level type trip information

B11 Reserved

B10 Reserved

B9 Reserved
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Address  Parameter :cal unit  Assigned content by bit

B8 Reserved

B7 Reserved

B6 Reserved

B5 Reserved

B4 Reserved

B3 Keypad Lost Command

B2 Lost Command

B1 Lv

BO BX

B15 Reserved

B14 Reserved

B13 Reserved

B12 Reserved

B11 Reserved

B10 Reserved

B9 Reserved
0h0333 :: ?év m?;g:mis Trip ) ) B8 Reserved

B7 Reserved

B6 Reserved

B5 Reserved

B4 Gate Drive Power Loss

B3 Watchdog-2 error

B2 Watchdog-1 error

B1 EEPROM error

BO ADC error

B15 Reserved

B14 Reserved
0h0334 | Warning information - -

B13 Reserved

B12 Reserved
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Address  Parameter zcal unit  Assigned content by bit

B11 Reserved

B10 Fire function operation
B9 Auto Tuning fail
B8 Keypad Lost

B7 Encoder mis-wiring
B6 Encoder mis-installation
B5 DB

B4 FAN operation

B3 Lost command

B2 Inverter Overload

B1 Underload

BO Overload
0h0335—
0h033F Reserved - - -
0h0340 | On Time date 0 Day |Date of inverter power On
0h0341 On Time minute 0 Min l?rt:; minute, except for total date, of inverter On
0h0342 | Run Time date 0 Day | Total number of days of inverter run
0h0343 Run Time minute 0 Min | Total minute, except for total day, of Run Time
0h0344 | Fan Time date 0 Day | Total days of cooling fan run
0h0345 | Fan Time minute 0 Min | Total minute except for total day of Fan time
0h0346 Reserved - - -
0h0347 | Reserved - - -
0h0348 | Reserved - - -
0h0349 | Reserved - - -
) 0: None 1: Reserved
0h034A | Option 1 - - 2: Reserved 3: Profibus,
4: Reserved 5: Reserved
) 6: Reserved 7: RNet,
0h034B | Option 2 - - 8: Reserved 9: Reserved
10: PLC 20: External 10-1
0h034C | Option 3 23: Encoder

LS'ELECTT?IC 371

051-36512626

www.kalasanatisafaei.com



www.kalasanatisafaei.com
tel:05136512626

Communication Function
] '

11.134.2 Inverter Control Area Parameter (Reading and Writing Available)

Address  Parameter Scale unit Bitallotment
902%380 zgi:‘rl:lzr:&y 0.01 Hz Command frequency setting
0h0381 RPM command 1 pm  |command RPM setting
B7 |Reserved
B6 |Reserved
B5 |Reserved
B4 |Reserved
0h0382 Sopniﬁgrr]\g i, R B3 |0->1: Free run stop
B2 |0=>1: Trip reset
B1 |0:Reverse command  1:Forward command
BO |0:Stop command 1:Run command

Ex) Forward operating command: 0003h,
Reverse operating command: 0001h

0h0383 | Accelerating time |0.1 sec |Accelerating time setting

0h0384 | Decelerating time |0.1 sec |Decelerating time setting

B15 | Virtual DI 16 (COM85)
B14 | Virtual DI 15 (COM84)
B13 | Virtual DI 14 (COM83)
B12 | Virtual DI 13 (COM82)
B11 | Virtual DI 12 (COM81)
B10 | Virtual DI 11 (COM80)
B9 |Virtual DI 10 (COM79)
B8 |Virtual DI 9 (COM78)
B7 |Virtual DI 8 (COM77)
B6 |Virtual DI 7 (COM76)
B5 |Virtual DI 6 (COM75)
B4 |Virtual DI 5 (COM74)

(

B3 |Virtual DI 4 (COM73)
(
(

Virtual digital
0h0385 | input control
(0:0ff, 1:0n)

B2 |Virtual DI 3 (COM72)
B1 |Virtual DI 2 (COM71)
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Address  Parameter Scale unit Bitallotment
BO | Virtual DI 1 (COM70)
B15 | Reserved
B14 | Reserved
B13 | Reserved
B12 | Reserved
B11 | Reserved
B10 | Reserved
B9 |Reserved
Digital output B8 |Reserved
0h0386 | control - -
(0:Off, 1:0n) B7 |Reserved
B6 |Reserved
B5 | Q4 (/O expansion, OUT36:None)
B4 | Q3 (/O expansion, OUT35:None)
B3 | Q2 (/O expansion, OUT34:None)
B2 | Q1 (basic I/O, OUT33:None)
B1 |Relay2 (basic I/0, OUT32:None)
BO |Relay1 (basic I/O, OUT31:None)
0h0387 | Reserved - - Reserved
0h0388 | PID reference 0.1 % PID reference command released
0h0389 Cgﬁgeedb“k 01 |% |PIDfeedback value
0h038A
_0hO38F Reserved - - -
0h0390 | Torque Ref 0.1 % Torque command
0h0391 Ei\:ln(:tPOS Torque 0.1 % Forward motor ring torque limit
0h0392 Eivr\’ljc:tNeg Torque 0.1 % Forward regenerative torque limit
0h0393 EreT:IitPOS Torque 0.1 % Reverse motor ring torque limit
Rev Neg Torque o . -
0h0394 Limit 0.1 % Reverse regenerative torque limit
0h0395 | Torque Bias 0.1 % Torque Bias
0h0395 Reserved - - -
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Address  Parameter Scale unit  Bitallotment
—0h399

Oh039A | Anytime Para

CNF-20 value setting

0h039B | Monitor Line-1

CNF-21 value setting

0h039C | Monitor Line-2

CNF-22 value setting

0h039D | Monitor Line-3 - - CNF-23 value setting

- Note1) A frequency set via communication using the iS7 common area frequency address (0h0380,
0h0005) is not saved even when used with the parameter save function. To save a changed frequency to
use after a power cycle, follow these steps:

- Set DRV-07 to Keypad-1 and select a random target frequency.

- Cmd Frequency (DRV-01, 0h1101): Set the frequency via communication into the parameter area
frequency address (0h1101).

- Parameter Save (OhO3EO): Set to “1” before turning off the power.

- The frequency set via communication will be displayed after turning the power off and on again.
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11.13.4.3 Inverter Memory Control Area Parameter (Reading and Writing
Available)

When setting parameters in the inverter memory control area, the values are reflected to the inverter
operation and saved. Parameters set in other areas via communication are reflected in the inverter
operation, but are not saved.

All set values are cleared following an inverter power cycle and revert back to their previous values.
When setting parameters via communication, ensure that a parameter is saved prior to turning off the
inverter.

Changeable
Parameter Scale | unit  During Function
Operation
0h03EQ e | Parameter A 0:No 1: Yes 256
saving
0ho3E1 e |Monitormode | ) g 0: No 1: Yes 257
initialization
0: No 1:All Grp
2: Drv Grp 3: BAS Grp
4:ADV Grp 5: CON Grp
Parameter 6:IN Grp 7: OUT Grp
note1) - -
Oh03E2 initialization X 8: COM Grp 9: APP Grp 257
10: AUT Grp 11: APO Grp
12: PRT Grp 13: M2 Grp
*No setting during trip
ohosg3 | Displaychanged | | g 0:No  1:Yes 260
parameter
Macro function 0: None
OhO3E4 itern - - X 1: Draw App 262
2: Traverse
Oho3Es ey | Deletedallfault | | 0:No 1: Yes 260
history
0h03EE e | User registration | _ - o) 0: No 1: Yes 260
code deleted i )
; writing: 0 - 9999
gor;%sa :;ggeparameter 0 Hex |O g 258
reading: 0: Unlock 1: Lock
0hO3E8 Lock parameter writing: 0 - 9999
0 Hex |O 259
note2) mode X reading: 0: Unlock 1: Lock
Easy start on
OhO3E9 (easy parameter |- - o 0: No 1: Yes 263
setup mode)
Oho3EAwen | INitalizing power | | g 0:No 1: Yes 284
consumption i )
Initialize inverter
Oh03ERMe! | OPeration - |- o 0:No 1: Yes 284
accumulative
time
OhO3EC™®" | Initialize cooling |- - (e} 0: No 1: Yes 264
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Changeable

Address Parameter Scale unit During Function
Operation

fan accumulated

operation time

Note 1

- Set parameters very carefully. After setting a parameter to “0 “ via communication, set it to another value. If
a parameter has been set to a value other than 0 and a non-zero value is entered again, an error
message is returned. The previously set value can be identified by reading the parameter when operating
the inverter via communication.

Note that the execution time may take longer because the data is saved in the inverter, possibly interrupting

communication.
Note 2

- The addresses OhO3E7 and OhO3E8 are parameters for entering the password. When the
password is entered, the condition will change from “Lock” to “Unlock”, and vice versa.
When the same parameter value is entered repeatedly, the parameter setting is executed just once. To

enter the same value, change it to another value first and then re-enter the previous value. For example, if
you want to enter 244 twice, enter it in the following order: 244 -> 0 -> 244.
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12 Troubleshooting and Maintenance

This chapter explains how to troubleshoot a problem when inverter protective functions, fault trips,
warning signals, or faults occur. If the inverter does not work normally after following the suggested
troubleshooting steps, please contact the LS ELECTRIC Customer Support.

A Danger
Wait at least 10 minutes before opening the covers and exposing the terminal connections. Before working

on the inverter, test the connections to ensure the DC voltage has been fully discharged. Personal injury or
death by electric shock may result if the DC voltage has not been discharged.

121 Protection Functions

g
o3>
ca
o)
5

1211 Protection from Output Current and Input Voltage

Type ‘ Category \ Details Remarks

Displayed when the motor overload trip is activated and the
Over Load Latch actual load level exceeds the set level. Operates when PRT-20 | -
is set to any value other than “0".

Displayed when the motor underload trip is activated and the
Under Load Latch actual load level is less than the set level. Operates when PRT- | -
27 is set to any value other than “0”.

I - o
Over Current! | Latch Displayed when the inverter output current exceeds 200% of the |
rated current.

OverVoltage | Latch Dlspl_ayed when the internal DC circuit voltage exceeds the B
specified value.

Low Voltage | Level Dlsplgyed when the internal DC circuit voltage is less than the R
specified value.

Displayed when a ground fault trip occurs on the output side of

] the inverter and causes the current to exceed the specified

Ground Trip Latch . ’ - . -
value. The specified value varies depending on the inverter

capacity.

Displayed based on inverse time limit thermal characteristics to
E-Thermal Latch prevent motor overheating. Operates when PRT-40 is setto any | -
value other than “0”.

Displayed when a 3-phase inverter output has one or more
Latch phases in an open circuit condition. Operates when bit 1 of PRT- | -
05is setto “1”.

Out Phase
Open
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Type

In Phase
Open

\ Category  Details

Latch

Displayed when a 3-phase inverter input has one or more
phases in an open circuit condition. Operates only when bit 2 of
PRT-05 is set to “1”.

Remarks

Inverter OLT

Latch

Displayed when the inverter has been protected from overload
and resultant overheating, based on inverse time limit thermal
characteristics. Allowable overload rates for the inverter are
150% for 1 min and 200% for 4 sec. Protection is based on the
inverter rated capacity, and may vary depending on the device’s
capacity.

Low Voltage2

Latch

Displayed when the internal DC circuit voltage is less than the
specified value during inverter operation.

Safety Opt Err

Latch

Displayed when a safety feature is activated to block the inverter
output during an emergency.

1212 Abnormal Circuit Conditions and External Signals

Type

Fuse Open

Category  Details

Latch

Displayed when the inverter DC fuse is exposed to an
overcurrent above 30 kW.

Remarks

Over Heat

Latch

Displayed when the temperature of the inverter heat sink
exceeds the specified value.

Over
Current2

Latch

Displayed when the DC circuit in the inverter detects a specified
level of excessive, short circuit current.

External Trip

Latch

Displayed when an external fault signal is provided by the multi-
function terminal. Set one of the multi-function input terminals at
IN-65—72 to “3 (External Trip)” to enable external trip.

BX

Level

Displayed when the inverter output is blocked by a signal
provided from the multi-function terminal. Set one of the multi-
function input terminals at IN-65—-71 to “4 (BX)” to enable the
input block function.

H/W-Diag

Fatal

Displayed when an error is detected in the memory (EEPRom),
analog-digital converter output (ADC Off Set), or CPU watchdog
(Watch Dog-1, Watch Dog-2).

EEP Err: An error in reading/writing parameters due to a keypad
or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit (U/V/W
terminal, current sensor, efc.).

Gate Pwr Loss: An interruption in the supply of power to the
IGBT Gate of a product rated 30 kW or higher (when a fault
occurs in a 22 kW-rated product, the capacity settings should be
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Type Category | Details Remarks
checked).

Displayed when an error is detected in the temperature sensor of

MIE Gz Latch the Insulated Gate Bipolar Transistor (IGBT).

Displayed when an error is detected in the cooling fan. Set PRT-

Fan Trip Latch 79 to “0” to activate fan trip (for models with a capacity below 22 | -
kW).
Only
IP54 FAN Displayed when the IP54 product detects an internal circulation applied
. Latch .
Trip at the cooling fan. to IP54
product

Displayed when the resistance value exceeds the prescribed
value after the external temperature sensor is connected to the

Thermal Trip | Latch terminal block. Operates when PRT-34 is set to any value other |~ - E'

than “0". o 3
, — - ca

ParaWrite Displayed when.communlcatlon fails during parameter writing. o °

Trip Latch Occurs when using an LCD keypad due to a control cable fault - =]
or a bad connection.

Over Speed Latch Displayed when the motor speed exceeds the overspeed )

Trip detection level. Set the detection level at PRT-70.

Dev Speed Displayed when the speed that received feedback from the

Trip Latch encoder exceeds the set variation value. Operates when PRT-73 | -

is set to “1”.

EnCouenin Latch Displayed when PRT-77 Enc Wire Check is set to “1” and an )
P abnormality is detected for the set period of time.

Displayed when pr