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A Safety Instructions

eRead this manual carefully before
installing, wiring, operating, servicing
or inspecting this equipment.

eKeep this manual within easy reach
for quick reference. Ls



Thank you for purchasing LS Variable Frequency Drives!

SAFETY INSTRUCTIONS

To prevent injury and property damage, follow these instructions.
Incorrect operation due to ignoring instructions will cause harm or
damage. The seriousness of which is indicated by the following
symbols.

/& DANG ER This symbol indicates the instant death or \

serious injury if you don’t follow instructions

A WARNING This symbol indicates the possibility of

death or serious injury

& CAUTION This symbol indicates the possibility of

k injury or damage to property /

B The meaning of each symbol in this manual and on your equipment is as follows.

A This is the safety alert symbol.
Read and follow instructions carefully to avoid dangerous situation.

A This symbol alerts the user to the presence of “dangerous voltage”
inside the product that might cause harm or electric shock.

B After reading this manual, keep it in the place that the user always can contact
easily.

B This manual should be given to the person who actually uses the products and is
responsible for their maintenance.




/N WARNING

Do not remove the cover while power is applied or the unit is in operation.
Otherwise, electric shock could occur.

Do not run the inverter with the front cover removed.
Otherwise, you may get an electric shock due to high voltage terminals or charged capacitor
exposure.

Do not remove the cover except for periodic inspections or wiring, even if
the input power is not applied.
Otherwise, you may access the charged circuits and get an electric shock.

Wiring and periodic inspections should be performed at least 10 minutes
after disconnecting the input power and after checking the DC link voltage is

discharged with a meter (below DC 30V).
Otherwise, you may get an electric shock.

Operate the switches with dry hands.
Otherwise, you may get an electric shock.

Do not use the cable when its insulating tube is damaged.
Otherwise, you may get an electric shock.

Do not subject the cables to scratches, excessive stress, heavy loads or
pinching.
Otherwise, you may get an electric shock.




/N CAUTION

Install the inverter on a non-flammable surface. Do not place flammable

material nearby.
Otherwise, fire could occur.

Disconnect the input power if the inverter gets damaged.
Otherwise, it could result in a secondary accident and fire.

Do not touch the inverter while the input power is applied or after removed. It

will remain hot for a couple of minutes.
Otherwise, you may get bodily injuries such as skin-burn or damage.

Do not apply power to a damaged inverter or to an inverter with parts

missing even if the installation is complete.
Otherwise, electric shock could occur.

Do not allow lint, paper, wood chips, dust, metallic chips or other foreign
matter into the drive.
Otherwise, fire or accident could occur.

OPERATING PRECAUTIONS

(1) Handling and installation

Handle according to the weight of the product.

Do not stack the inverter boxes higher than the number recommended.

Install according to instructions specified in this manual.

Do not open the cover during delivery.

Do not place heavy items on the inverter.

Check the inverter mounting orientation is correct.

Do not drop the inverter, or subject it to impact.

Use the ground impedance of 100ohm or less for 200 V Class and 10ohm or less for 400V class.
Take protective measures against ESD (Electrostatic Discharge) before touching the PCB for
inspection or installation.

Use the inverter under the following environmental conditions:
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CT Load: - 10 ~50C (non-freezing)
. VT Load: -10 ~ 40 C(non-freezing)
Ambient temp.
I P Note: Use below 80% of load when used under VT
= Load at 50C
8 Relative humidity 90% RH or less (non-condensing)
§ Storage temp. -20~65 C
E . Protected from corrosive gas, combustible gas, oil
W Location .
mist or dust
2
Altitude, Vibration Max. 1,000m above sea level, Max. 5.9m/sec
(0.6G) or less
Atmospheric pressure 70 ~ 106 kPa
(2) Wiring
O Do not connect a power factor correction capacitor, surge suppressor, or RFI filter to the output of
the inverter.
[0 The connection orientation of the output cables U, V, W to the motor will affect the direction of
rotation of the motor.
OO0 Incorrect terminal wiring could result in the equipment damage.
O Reversing connection of the input/output terminals(R,S,T / U,V,W) could damage the inverter.
0  Only authorized personnel familiar with LS inverter should perform wiring and inspections.
0 Always install the inverter before wiring. Otherwise, you may get an electric shock or have bodily
injury.
(3) Trial run
[0 Check all parameters during operation. Changing parameter values might be required depending
on the load.
O  Always apply permissible range of voltage to the each terminal as indicated in this manual.

Otherwise, it could lead to inverter damage.

(4) Operation precautions

a
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When the Auto restart function is selected, stay away from the equipment as a motor will restart
suddenly after an alarm stop.

The Stop key on the keypad is valid only when the appropriate function setting has been made.
Prepare an emergency stop switch separately.

If an alarm reset is made with the reference signal present, a sudden start will occur. Check that
the reference signal is turned off in advance. Otherwise an accident could occur.

Do not modify or alter anything inside the inverter.

Motor might not be protected by electronic thermal function of inverter.

Do not use a magnetic contactor on the inverter input for frequent starting/stopping of the inverter.
Use a noise filter to reduce the effect of electromagnetic interference. Otherwise nearby electronic
equipment may be affected.

In case of input voltage unbalance, install AC reactor. Power Factor capacitors and generators may
become overheated and damaged due to potential high frequency noise transmitted from inverter.



O Use an insulation-rectified motor or take measures to suppress the micro surge voltage when
driving 400V class motor with inverter. A micro surge voltage attributable to wiring constant is
generated at motor terminals, and may deteriorate insulation and damage motor.

[0 Before operating unit and prior to user programming, reset user parameters to default settings.

OO Inverter can easily be set to high-speed operations, Verify capability of motor or machinery prior to
operating unit.

O Stopping torque is not produced when using the DC-Break function. Install separate equipment
when stopping torque is needed.

(5) Fault prevention precautions

OO Provide a safety backup such as an emergency brake which will prevent the machine and
equipment from hazardous conditions if the inverter fails.

(6) Maintenance, inspection and parts replacement

OO Do not conduct a megger (insulation resistance) test on the control circuit of the inverter.
O Refer to Chapter 12 for periodic inspection (parts replacement).

(7) Disposal
0 Handle the inverter as an industrial waste when disposing of it.
(8) General instructions
0 Many of the diagrams and drawings in this instruction manual show the inverter without a circuit

breaker, a cover or partially open. Never run the inverter like this. Always place the cover with
circuit breakers and follow this instruction manual when operating the inverter.




Introduction to the Manual

Introduction to the Manual

® This manual describes the specifications, installation, operation, functions and maintenance of SV-iS7 series inverter

and is for the users who have basic experience of using an inverter.

® |tis recommended you read carefully this manual in order to use SV-iS7 series inverter properly and safely.

® The manual consists as follows.

1 Basics Describes the precautions and basic items which should be leared before using the
Inverter.

2 Specifications The control specifications, ratings and types of the input and output

3 Installation Information on the use environment and installation method.

4 Wiring Wiring information for the power supply and signal terminals.

5 Peripheral Peripheral devices which can be connected with the input and output terminals of the
Devices Inverter
How To Use - . . .

6 Keypad Descriptions on the display and operation keys on the main body of the Inverter.

7 Basic Functions Descriptions on the basic functions including frequency setting and operation

command.

8 Applied Functions | Descriptions on the functions required for system application.
Monitor Functions | Information on the operational status and troubles of the Inverter.

10 Proteg’uve Describes the protective functions for the motor and Inverter.
Functions

1 Communlcatlon The specifications of the RS-485 communication.
Functions

12 Checking & . Descriptions on the failures and anomalies which may occur during operation.
Troubleshooting

13 Table of Functions | Brief summarize of functions.
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Chapter 1 Basics

1.1 What You Should Know before Use
1.1.1 Check of product

Take the inverter out of the box, check the rating shown on a side of the product body and whether the inverter type

and rated output are exactly what you ordered. Check also whether the product has been damaged during delivery.

Series

Capacity of Applied Motor Name _ Inputvollage ~ Reypad \ UL  EML ULR

0008 0.75 [kW]

0015 15 [KW]

0022 22 kW]

0037 37 [kw]

0055 55 [kW]

0075 75 kW]

0110 1 kW]
g 0150 15 kW] o 2:3-Phase | N:NON | O:OPEN | Blank: | Blank:
= 0185 18.5 kW] 2 .| 200~230[V] Non- | Non-
n 0220 2 kW] g S:GLCD |E:Enclosed| EMC | DCR
- 0300 0 kW] ?,) 4: 3-Phase (Graphic Url:d;r};pe1

=2 380~480[V] Loader) F:EMC |D:DCR

0370 37 kW] =

0450 45 kW] P: Enclosed

0550 55 [KW] UL Type 12

0750 75 kW]

0900 90 kW]

1100 10 [kW]

1320 132 [kW]

1600 160  [kW]

NoT) Enclosed UL Type 1 has the conduit option addtionally at 0.75 through 75 kW products.
1.1.2 Parts
If you have any doubt about the product or found the product damaged, call our company’s branch offices(see the
back cover of the manual).
1.1.3 Preparation of device and Parts for operation
Preparation for operation might slightly vary. Prepare parts according to the use.
1.1.4 Installation
Make sure you install the product correctly considering the place, direction or surroundings in order to prevent

decrease in the life and performance of the inverter.




Chapter 1 Basics

1.1.5 Distribution

Connect the power supply, electric motor and operating signals(control signals) to the terminal block. If you fail to

connect them correctly, the inverter and peripheral devices might be damaged.

1.2 Names and Uses of Parts
1.2.1 End product (not more than 75 kW)

Front cover::
Remove it when wiring

Wiring bracket

communication option
connection part

Keypad connection
terminal

Encoder option

Inverter condition
display BAR

J \

PLC, extension 1/O,
communication option
connection part

Power terminal

I/O board & terminal

Wiring bracket
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1.2.3 End Product (more than 90kW)

Keypad /

Volt for upper front
cover to fix (left side)

Cooling fan

Upper front cover

N— ™~
— Volt for upper front
Volt for lower front cover to fix (right side)
cover to fix (left side) / —
— / —~

=3

Volt for lower fron
Lower front cover v cover fix (right side) )

... — > @ G\ A 'I
Power input Qmmmmwmmwm\\ Signal input
v&g@&\\\\\\m\\\\m\\\m ) S

%

AN
WESARUENNCRANEEINNRONREINN IR, <
e A S

RN

fL

1.2.4 When the front cover is removed (more than 90kW)

ECR snubber circuit LFAN SMPS circuit j
Communication option
board connection part Main SMPS circuit j

Inverter condition display
LED

Encoder option board

Keypad connection
terminal

@ board and terminalT 7

ﬁC, Extension 1/O,
Communication option
Connection part .

Shield plate

Safety option board
(Selectable function)

Power Busbar (RIS/T, UN/W, P@

R R
kIR
\\\\\\\\\\\\\\

Please refer to option board manual for option board relations..

1-3




Chapter 2 Specifications

2.1 Specifications

"Motor Applied

[HP]

2.1.1 Rated Input and Output : Input voltage of 200V class (0.75~22kW)

e svcisr-ac | own s | | wes s oo o ooz
1 2 3 5 7.5 10 15 20 25 30

kw] | 075 | 15 22 37 55 75 11 15 | 185 | 22
2) -
Rated Capacity | 19 | 30 | 45 | 61 | 91 | 122 | 175 | 220 | 282 | 335
_ |LkvA
2 | ’Rated CT| 5 8 12 16 24 32 46 60 74 88
3 | CurrentiA] | VT 8 12 16 24 32 46 60 74 88 124
B | Output
Ro) 90 ~
¢ | Frequency 0~400[Hz]
Output  Voltage | ®3-phase 200 ~ 230V
V] (Sensorless-1:0.1~300Hz, Sensorless-2,Vector:0.1~120Hz)
5 ﬁ‘;l’a"ab'e Voltage | 5 hase 200 ~ 230 VAC (-15%,+10%,)
£
3 Input Frequency | 50 ~ 60 [Hz] (+5%)
S | Rated CT | 43 69 | 112 | 149 | 221 | 286 | 443 | 559 | 708 | 853

Current[A] | VT

6.8 106 | 149 | 213 | 286 | 412 | 547 | 69.7 | 829 | 1161

* Non DCR products are provided warranty service when used in CT (Heavy duty) load rating only

Type : SV xxx iS7 — 2x

2.1.2 Rated Input and Output : Input voltage of 200V class (30~75k

75

HP 40 50 60 100 -
YMotor Applied [HP]
[KW] 30 37 45 55 75 - - - - -
IRated Capacity
46 57 69 84 116 - - - - -
[KVA]
3 | Rated CT | 116 | 146 | 180 | 220 | 288 - - - - -
3 CurentA] VT | 146 180 220 288 345 - - - - -
% Output 90 ~400 [Hz]
@ | Frequency (Sensorless-1:0.1~300Hz, Sensorless-2,Vector:0.1~120Hz)
Output Voltage
P 9 % 3-phase 200 ~ 230V
M
Available Voltage
= 3-phase 200 ~ 230 VAC (-15%~+10%)
a |M
% Input Frequency | 50 ~ 60 [Hz] (+5%)
E Rated CT | 121 154 191 233 305 - - - - -
Current[A] | VT | 152 190 231 302 362 - - - - -

* Non DCR products are provided warranty service when used in CT (Heavy duty) load rating only.

2-1
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2.1.3 Rated Input and Output : Input voltage of 400V class (0.75~22kW)

v x| Lo | s ok e s o s

[HP]
" Motor Applied
PPl kW] 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22
2) :
Rated Capacity | 19 | 30 | 45 | 61 | 94 | 122 | 183 | 220 | 207 | 343
[kVA]
= | Rated CT| 25 4 6 8 12 16 24 30 39 45
§ CurrentfA] | VT | 4 6 8 12 16 24 30 39 45 61
90 ~ 400 [Hz]
o
% Output Frequency (Sensorless-1: 0.1~300Hz, Sensorless-2, Vector: 0.1~120Hz)
@ | Output Voltage [V] | ®3-phase 380 ~ 480V
g ’[i/‘ga"ab'e Voliage | 5 phase 380 ~ 480 VAC (-15%~+10%)
ﬁ Input Frequency 50 ~ 60 [Hz] (£5%)
£ | Rated CT| 22 3.6 55 75 | 110 | 144 | 220 | 266 | 356 | 416
| Curent[A] |VT | 37 5.7 77 | 111 | 147 | 219 | 264 | 355 | 411 | 557

* Non DCR products are provided warranty service when used in CT (Heavy duty) load rating only

2.1.4 Rated Input and Output : Input voltage of 400V class (30~160kW)

Sy Lo o o6 050 L oo | o o iom |

Motor Applied [HP] 100 | 120 | 150 | 180 | 225
(kW] 30 37 45 55 75 90 110 | 132 | 160 -
2Rated Capacity
KVA 46 57 69 84 116 | 139 | 170 | 201 | 248 -
= | ’Rated CT | 61 75 91 110 | 152 | 183 | 223 | 264 | 325 -
§ CurentfA] |VT | 75 91 110 | 152 | 183 | 223 | 264 | 325 | 370 =
90 ~ 400 [Hz]
o
% Output Frequency (Sensorless-1: 0~300Hz, Sensorless-2, Vector: 0~120Hz)
@ | Output Voltage [V] | ¥3-phase 380 ~ 480V
5 ’[i/‘ga"ab'e Vollage | 5 phase 380 ~ 480 VAC (-15%, +10%)
% Input Frequency 50 ~ 60 [Hz] (+5%)
£ | Rated CT | 555 | 67.9 | 824 | 1026 | 1434 | 1747 | 2135 | 2556 | 316.3
@ | CurrentjA] |VT | 675 | 81.7 | 101.8 | 1436 | 1734 | 2129 | 2542 | 3153 | 359.3

* Non DCR products are provided warranty service when used in CT (Heavy duty) load rating only

1) Motor Applied indicates the maximum capacity applied to use of a standard 4 pole standard motor.

2) Rated capacity : the input capacity of a 200V class is based on 220V and that of a 400V class is based on 440V. The current
rating is based on CT current.

3) The output of rated current is limited according to setting of the carrier frequency (CON-04).

4) In case of Sensorless-1, you can set the frequency at up to 300Hz by selecting 3, 4 as the control mode (DRV-09 Control Mode).
In case of Sensorless-2, you can set the frequency at up to 120Hz by selecting 3, 4 as the control mode (DRV-09 Control Mode).

5) The maximum output voltage does not go up over the supplied power voltage. You can select the output voltage as you want
below the supplied power voltage.
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2.1.5 Other commons

1) Control

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

Frequency Setting Digital command : 0.01Hz
Resolving Power Analog command : 0.06Hz (maximum frequency : 60Hz)

Digital command operation : 0.01% of the maximum frequency
Analog command operation : 0.1% of the maximum frequency

Frequency Degree

VIF Pattern Linear, double reduction, user V/F
Overload Capacity CT current rating :150% for 1 minute, VT current rating :110% for 1 minute

Torque Boost Manual torque boost, Automatic torque boost

* Non DCR products are provided warranty service when used in CT (Heavy duty) load rating only.

Operation

Operating Method Selectable among keypad/terminal block/communication operation

Analog: 0~ 10[V],-10~10[V], 0 ~ 20[mA
Frequency Setting Dig itals:' keypad V] V] [mA]

PID control, up-down operation, 3-wire operation, DC break, Frequency limit,
Frequency jump, Second function, Slip compensation, Reverse rotation prevention,
Auto restarting, Inverter By-pass, Auto tuning Flying Start, Energy buffering, Power
breaking, Flux breaking, Leakage current reduction, MMC, Easy Start.

Operating Function

NPN (Sink) / PNP (Source) selectable

Multi-function
terminal
(8 pomts?

P1~ P8’

Multi-function
open collector
terminal

Multi-function
relay terminal

Function: forward operation, reverse operation, reset, external trip, emergency stop,

jog operation, sequential frequency-high/medium/low, multi - level acceleration and
deceleration — high/medium/low, D.C. control during stop, selection of a second motor,
frequency increase, frequency decrease, 3-wire operation, change to general operation
during PID operation, Main inverter body operation during option operation, analog
command frequency fixation, acceleration and deceleration stop selectable.

Failure output and inverter operation Below DC 24V 50mA

tout
Ottpu Below (N.O., N.C.)AC250V 1A,

Below DC 30V 1A

Analog output SOT te? gOeVdC (below 20mA) : selectable from frequency, current, voltage, direct current

1) The Functions tions for Multi-function terminal available according to IN-65~72 parameter setting of IN Group.
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3) Protective Function

over voltage, low voltage, over current, earth current detection, inverter overheat,
motor overheating, output imaging, overload protection, communication error,
frequency command loss, hardware failure, cooling fan failure, pre-PID failure, no
motor trip, external break trip. etc

Stall prevention, overload, light load, encoder error, fan failure, keypad command
loss, speed command loss.

Below CT class 15 msec (VT class 8 msec) : operation continues
(within rated input voltage, rated output)
Over CT class 15 msec (VT class 8 msec) : automatically restarts

Instantaneous
Interruption?

2) Operation at the CT (Heavy Duty) current rating

4) Structure and Use Environment

. Forced air blast cooling: 0.75~15kW (200/400V class), 22kW (400V class)
Cooling Method Inhalation cooling: 22~75kW (200V class), 30~160kW (400V class)

Below 75 kW: Open type (IP 21), UL enclosed type 1 (Option)
Protection Structure 30~75kW, above 90kW: Open type (IP 20)
The others (Below 22kW): Enclosed IP54 type, UL enclosed type 12

CT (Heavy Duty) load: - 10 ~ 50°C (without ice or frost)

VT (Normal Duty) load: - 10~ 40°C (without ice or frost)

(It is recommended that you use less than 80% load when you use VT load at 50°C)
IP54 product: -10 ~40 C (without ice or frost)

Surrounding Temperature

Preservation Temperature [E2INOEIN®

ST (TN Tale Ma [T 1T [1,YAN Below 90% RH of relative humidity (with no dew formation)

Altitude, Vibration Below 1,000m, below 5.9m/sec? (0.6G)

Environment There should be no corrosive gas, flammable gas, oil mist or dust.
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3.1 Installation
3.1.1 Cautions before installation
Be careful so that the plastic parts of the inverter may not be damaged.
Do not move the product holding the cover only.
Do not install the product where there is vibration, a press or truck.
Life of the inverter greatly influenced by the surrounding temperatures, make sure that the surrounding temperature

does not exceed the permitted temperature (-10 ~ 50°C).

Bcm Bem

T

Bem

<Measurement Points of Surrounding Temperature>

Install the inverter on an inflammable surface because its temperature rises high during operation.

Sufficient space is required to prevent heat saturation because the inverter emits heat.

T aowrtom - N
_I A-over 10cm Enough space s required | oo * V
for the distribution duct not %
B IEI B to block the cooling air. . Built-in cooling fan
— > (In case of
over ; o
inhalation air
5 - ) _
om Inverter Sem cooling type)
Z
A: over10cm Built-in cooling fan
I (In case of forced

air cooling type)

Over 50cm, B : over 20cm is necessary when you install an inverter above 30kW
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/N Caution

Avoid direct rays of light or a warm and humid place.
Install the inverter in a closed panel or clean place free from foreign substances such as oil mist and fiber dust.
If not, it may cause the malfunction or fault operation.

If you install two or more inverters inside the panel, be careful about the location of the ventilation fan and inverter.
See the figure below.

Ventilation Ventilation

; I - — W
1 | 1
! i ! Inverter v + +
! Inverter | |Inverter i !
! i ! Inverter Inverter
! ! | !
% ! i Inverter |
| Buittin cooling fan | . /
| | | v /A
: | i — 7 > 7

. = L L]

Acceptable (0) Unacceptable (X) Acceptable (O) Unacceptable (X)
When two or more units are installed Where the ventilation fan is installed

Install the inverter upright using screws or bolts so that the inverter does not move.

Arrange the panels in order to the hot air generated by the heating of the inverter should be released.
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[
3.1.2 Exterior and Dimension (UL Enclosed Type 1, IP21 Type)

1) SV0008-0037iS7 (200V/400V)

mm (inches)
Inverter
. w1 W2 H1 H2 H3 D1 A B
capacity
SV0008~0037
7204 150(5.90) | 127(5.00) | 284(11.18) | 252(9.92) | 18(0.70) | 200(7.87) 5(0.19) 5(0.19)

3-3



Chapter 3 Installation

2) SV0055-0075iS7 (200V/400V)

=5
B

v
H'
i

=
NI

=2

;
i
H 1

mm (inches)

Inverter
. w1 W2 H1 H2 H3 D1 A B
capacity

SV0055~0075

<7 2007.87) | 176(6.92) | 355(13.97)| 327(12.87)| 19(0.74) | 225(885) | 5(0.19) 5(0.19)

34
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3) SV0110-0150iS7 (200V/400V)

W1
W7
" A
1T
0 @]
—
1T
3 al
4,478
.Ul W2
—
(epeserenrsens)
]
m (inches)
Inverter
_ w1 W2 H1 H2 H3 D1 A B
capacity
SV0110~0150
7.2 250(9.84) | 214.6(8.44) | 385(15.15) | 355(13.97) | 23.6(0.92 | 284(11.18) | 65(0.25)| 6.5(0.25)
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4) SV0185-0220iS7 (200V/400V)

M)
oo
e ﬁd /\: ° i )
87
TR —
o LT
=
=3
s
m ° _m mj
[Frrereveew)
" ‘:\Iﬂ
(L
/M
mm ( inches )
Inverter
_ w1 W2 H1 H2 H3 D1 A B
capacity
SV0185~0220
<7904 280(11.02) | 243.5(9.58) | 461.6(18.17) | 437(17.2) | 10.1(0.39)| 298(11.73) | 6.5(0.25)| 6.5(0.25)
| -
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5) SV0300-iS7 (200V, IP00 Type)

& |

|

| T ]

[EE=—
|

. S — T —
[oeast,.. |

¢ H

¢H

L H

mm (inches )

10
(0.39)

10
(0.39)

D1

265.2

(10.44)

H3

10
(0.39)

H2

552
(21.73)

H1

570
(22.44)

W2

190
(7.48)

w1

300

(11.81)

Inverter

capacity

SV0300

iS7-2
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6) SV0370-0450iS7 (200V, IP00 Type)

D1

& |

[EaF=sa
PE==n.

W
W2

(Bt

[ _Awees [ —daz ]
[ |

a1

mm ( inches )

10
(0.39)

10
(0.39)

D1

2812

(11.07)

H3

1

(0.43)

H2

609

(23.97)

H1

630

(24.8)

W2

270
(10.63)

w1

370
(14.56)

Inverter
capacity

SV0370~0450

iS7-2
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7) SV0300-0450iS7 (400V)

-
T LA
— (N
1T
::
e
= L
== L
T4 =
m 00 H @ |l
mm (inches)
Inverter
. W1 W2 H1 H2 H3 D1 A B
capacity
SV0300~0450 300.1 242.8 594.1 562 24.1 303.2 10 10
i57-4 (11.81) (9.55) (23.38) (22.12) (0.94) (11.93) (0.39) (0.39)
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8) SV0550-0750iS7 (200V, IP00 Type)

W2

& |

[EE=—
|

| T ]

. S — T —
[oeast,.. |

£

¢ H

mm ( inches )

12
(0.47)

12
(0.47)

D1
355.6

(14.0)

H3
15.5

(0.61)

H2
723.5
(28.48)

H1
750
(2952)

381
(15.0)

W2

465

w1

(18.3)

Inverter
capacity

SV0550~0750

iS7-2
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9) SV0550-0750iS7 (400V)

W2

)

¢ H

mm (inches)

10
(0.39)

10
(0.39)

D1

3733
(14.69)

H3

24.1
(0.94)

H2

631.4
(24.85)

H1

663.5

(26.12)

W2

3128
(12.31)

w1

3701
(14.57)

Inverter

capacity
SV0550~0750

iS7-4
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10) SV0900-1100iS7 (400V, IPOO Type)

W2

‘MMW Ke ©
<C

<p @ ©®
¢ H < H

| H

is7

mm (inches)

(0.43)

n

(0.43)

D1

4226
(16.63)

H3

155

(0.61)

H2

759
(20.88)

H1

7835

(30.84)

W3

350
(13.77)

W2

381
(15.0)

W1

510
(20.07)

Inverter

capacity
SV0900~1100

iS7-4
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A |

(ﬁ_ﬁ_:;_u_:::_:_::_

SV-187

W
W2

(0.43)
3-13

mm (inches)

n

(0.43)

D1
(16.63)

422.6

D]
(0.61)

H3
155

838
(32.99)

H2

861
(33.89)

H1

CH

11) SV1320-1600iS7 (400V, IPOO Type)

L H

350
(13.77)

W3

iz ]

W3

381
(15.0)

W2

e

.

510
(20.07)

W1

Inverter
capacity
SV1320~1600
iS7-4
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3.1.3 External dimension (UL Enclosed Type12, IP54 Type)

1) SV0008-0037iS7 (200V/400V)

W1
W2
A
e — () —
M)
sS— L
sSS—
—| N
T L
S
Jé‘
B
D] T W2
mm (inches)
Inverter
. w1 w2 H1 H2 H3 D1 A B
capacity
SVv0008~0037 204.2 127 419 252 95.1 208 5 5
iIS7-2/4 (8.03) (5.0) (16.49) (9.92) (3.74) (8.18) (0.19) (0.19)

3-14




Chapter 3 Installation

2) SV0055-0075iS7 (200V/400V)

W1
W2
LA
—_— s ——— — —_— -
T 7 m : :
) 1s7 (G = €T 9 | b e
= i e TTIERDETI S
Al | e | |
8 N
I | 1L
15) 5\ % & (& s ——— |
|
i T 1
D] W2
mm (inches)
Inverter
. W1 W2 H1 H2 H3 D1 A B
capacity
SV0055~0075 254 176 460.6 327 88.1 232.3 5 5
iS7- 214 (10.0) (6.92) (18.13) (12.87) (3.46) 9.14) (0.19) (0.19)
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3) SV0110-0150iS7 (200V/400V)

— —
m o 0
I 0o 0o N
S| —
- P o)
—
—
S — LI
i s —
i N
0 0
s
% | % |
‘I\Iﬂ ”
-1 |‘I'
AL, |
mm (inches)
Inverter
: W1 W2 H1 H2 H3 D1 A B
capacity
SV0110~0150 3131 2146 590.8 355 101.7 2944 6.5 6.5
iS7-2/4 (12.32) (8.44) (23.25) (13.97) 4.0) (11.59) (0.25) (0.25)
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4) SV0185-0220iS7 (200Vv/400V)

: o ] ]
I o o
— o o
/ e 1% 8
—
QN
1T
—— S
1
) e ——
° fi ﬁ,o
[0) [0)
[ —
) e —
Ls
t e —
I T T 1N
mm (inches)
Inverter
) w1 W2 H1 H2 H3 D1 A B
capacity
SV0185~0220 343.2 2435 750.8 445 91.6 3155 6.5 6.5
iS7-2/4 (1351) (9.58) (29.55) (17.51) (3.60) 12.42) (0.25) (0.25)
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3.1.4 Dimension and Weight of frame (UL Enclosed Type 1, IP 21 Type)

EMC&DCL | Only EMC Only DCL Non EMC&DCL

Inverter Capacity | W[mm] | Hmm] \D[mm] Weight Product Product Product
[Kg] weight[Kg] weight[Kg] weight[Kg]
SV0008iS7-2/4 150 284 200 5.5 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 45 5.0 45
SV0037iS7-2/4 150 284 200 55 4.5 5.0 4.5
SV0055iS7-2/4 200 355 225 10 8.4 9.3 7.7
SV0075iS7-2/4 200 355 225 10 8.4 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 25.9 22.9
SV0220iS7-2 280 461.6 = 298 30 25.8 25.9 22.9
SV0300iS7-2 300 570 | 265.2 - - - 20.5
SV0370iS7-2 370 630 | 281.2 - - - 44
SV0450iS7-2 370 630 | 281.2 - - - a4
SV0550iS7-2 465 750 | 355.6 - - - 725
SV0750iS7-2 465 750 | 355.6 - - - 725
SV0185iS7-4 280 461.6 = 298 27.4 235 23.3 19.7
SV0220iS7-4 280 461.6 298 27.4 23.5 23.5 20.1
SV0300iS7-4 300.1 | 594.1 | 303.2 - - 41 28
SV0370iS7-4 300.1 594.1 | 303.2 - - 41 28
SV0450iS7-4 300.1 | 594.1 | 303.2 - - 41 28
SV0550iS7-4 370.1 | 663.5 | 373.3 i - 63 45
SV0750iS7-4 370.1 | 663.5 | 373.3 - - 63 45
SV0900iS7-4 510 783.5 | 422.6 - - 101 -
SV1100iS7-4 510 783.5 | 422.6 - - 101 .
SV1320iS7-4 510 861 | 422.6 - - 114 -
SV1600iS7-4 510 861 | 422.6 - - 114 -
Weight[Kg] above indicates total weight including EMC FILTER, DCL. (excluding box packing)
30~160 kW products have only DCL option.
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3.1.5 Dimension and Weight of Frame (UL Enclosed Type 12, IP54 Type)

EMC&DCL | |Only EMC | Only DCL | Non EMC&DCL
Weight[Kg] eight[Kg] | Weight[Kg] Weight[Kg]

Inverter Capacity | Wimm] | HHmm] | D[mm]

SV0008iS7-2/4 204.2 419 208 8.2 7.2 7.7 6.7
SV0015iS7-2/4 | 204.2 419 208 8.2 7.2 7.7 6.7
SV0022iS7-2/4 | 204.2 419 208 8.2 7.2 7.7 6.7
SV0037iS7-2/4 | 204.2 419 208 8.2 7.2 7.7 6.7
SV0055iS7-2/4 254 460.6 | 232.3 12.8 10.2 12.1 9.5
SV0075iS7-2/4 254 | 460.6 | 232.3 12.9 10.3 12.2 9.6
SV0110iS7-2/4 | 313.1 | 590.8 | 294.4 25.6 22.8 22.4 19.6
SV0150iS7-2/4 | 313.1 | 590.8 | 294.4 25.9 23.1 22.7 19.9
SV0185iS7-2 343.2 | 750.8 315.5 38.3 34.2 34.1 29.9
SV0220iS7-2 343.2 | 750.8 @ 315.5 38.3 34.2 34.1 29.9
SV0185iS7-4 343.2 | 750.8 | 3155 34.9 31 31 27.1
SV0220iS7-4 343.2 | 750.8 @ 315.5 34.9 31 31 27.1
Weight[Kg] above indicates total weight. (excluding packing)
0.75~22 kKW products have only IP54 type product.
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3.1.6 Installation Guide (UL Enclosed Type12, IP54 Type)
1) How to separate IP54 keypad cover and keypad
- Release the upper/lower screw on the transparent keypad cover and then separate the transparent cover from

the inverter.

- Separate the keypad from the inverter.

2) How to separate IP54 front cover
- Loosen the captive screws (nine or thirteen, depending on the size of the frame) around the edge of the cover.

- Remove the cover.

3-20 | LS industrial Systems
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3) Mounting the inverter
- Remove the four rubber packings on the corner.

- Mount the inverter onto fixing hole on the panel and securely tighten the four screws or bolts.

- Place the four rubber packings to the each comer.
™

4) Power cable wiring
- Connects the input/output power cable as followed picture.

- Refer to Chapter 4 Wiring for the detailed wiring.

LS industrial Systems | 3-21
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5) How to attach the IP54 front cover
- Place the front cover matching with plate hole.
- Securely tighten the screw at the comner of front cover.
- Connect the cable to the keypad and then place the front cover on the inverter.

- Place the transparent keypad cover on the keypad and tighten the upper/lower screw.

3-22 | LS \ndustrial Systems
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4.1 Wiring
4.1.1 How to separate front cover when wiring

Remove Keypad on the product and release fixed volt of the lower end of up cover.

1) How to separate Keypad

Under pressing the lower end of keypad,
pull the upper part of keypad.

Connection wire for
Loader when
keypad is
disconnected.

2) How to assemble plug when connecting Keypad

As showing figures below, install the keypad after connecting the plug.

e

LS ndustrial Systems | 4-1
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3) How to separate front cover

[IP21 Type]

Separate front
cover
releasing the
fixed bolt.

I/O board control circuit
Terminal

Power circuit terminal

[IP54 Type]
Separate the transparent keypad cover releasing fixed bolt and then separate keypad.
Separate the front cover releasing fixed bolt.

Before wiring, IP54 product must be installed on the panel.

Keypad fixed cover

Keypad

Front e i\, .
Keypad ! cover \i <«—— Wiring hole
cover fixed ,' \,//
fixedbolt | —pp e bolt \/
-5 s
—_
_’% 9
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4.1.2 How to separate front cover when wiring (90~160 kW 400V, 30~75kW 200V)
Releasing the right/left fixed bolt on the lower front cover and get down the lower front cover and then open it. Now,
you can wire power part (R/S/T, P/N, U/V/W) and signal cable (terminal block, encoder option, communication option,

PLC option etc.).

A AN AU AR,
A AN DN AN D,
BN,
B T A R G R SN Y
B N R N

/ #1 #1

4-3
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4.1.3 Built-in EMC Filter

iS7 inverter has built-in EMC Filter. It has effect in reducing air electric wave noise of inverter input part. It's initial

setting is OFF. If you are to ON, Connect please short pin on the EMC filter ON/OFF Connector.

1) How to set EMC Filter functions (Less than 7.5kW Products)

- Cut off plastic cover which marked below.
- If short circuit connector is connected with SW1
which is inside, EMC Filter works.

=ty IS\

\

Y

=
v
Y
JIeN\
u' /)

\

i

<
LA,
—

EMC filter OFF

2) How to remove EMC Filter ON/OFF connector (Less than 7.5kW Product)

ﬁ -

EMC filter ON EMC filter OFF

— EVIC filter ON

Check the voltage by a tester in 10minute after cutting the power supply. In case separate with connector, pull the

connector while pressing fixed hasp. When reinstalling, be sure to hook the hasp of the connector. (if it is hard to

separate them, please use radio pincher or tweezers.)
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3) How to set EMC Filter functions (11~22kW Products)
EMC filter ON/OFF set terminal is located in lower part of the 11~22kW Terminal as shown figure below. Initial set is

OFF. When the green wire is connected in upper metal connection terminal, EMC filter is ON and EMC filter is OFF if

it is connected in insulated connection terminal.

Metal terminal for EMC filter ’
ON

= RN

* ||

EMC filter ON EMC filter OFF

Insulated terminal for
EMC filter OFF

EMC filter has effect in reducing air electronic wave while being used in power source of symmetrical ground method.

Be sure to use EMC filter in symmetrical ground method such as Y connection.

/1\  Caution

Leakage current increases while EMC filter is ON. Do not use EMC filter when the input is asymmetrical way such as
Delta connection. It may cause an electric shock.

Asymmetrical Ground structure

Grounded middle tap C “_1\
{A

of 1 phase in Delta

connection @_ﬁ_ S(L2)
T(L3)

R(L1) 3__ R(L1)

S(L2) 3. S(2)

T(L3) —’43 ()
| >

R(L1)

1 phase is grounded
in Delta connection

Grounded in single
phase end

Non-grounded 3
Phase connection
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4.1.4 Wiring precaution

1) The internal circuits of the inverter will be damaged if the incoming power is connected and applied to output
terminals (U, V, W).

2) Use ring terminals with insulated caps when wiring the input power and motor wiring.

3) Do not leave wire fragments inside the inverter. Wire fragments can cause faults, breakdowns, and malfunctions.

4) For input and output, use wires with sufficient size to ensure voltage drop of less than 2%. Motor torque may drop of
operating at low frequencies and a long wire run between inverter and motor.

5) The cable length between inverter and motor should be less than 150m (492ft). Due to increased leakage
capacitance between cables, overcurrent protective feature may operate or equipment connected to the output side
may malfunction. (But for products of less than 30kW, the cable length should be less than 50m (164#t).)

6) The main circuit of the inverter contains high frequency noise, and can hinder communication equipment near the
inverter. To reduce noise, install line noise filters on the input side of the inverter.

7) Do not use power factor capacitor, surge killers, or RF filters on the output side of the inverter. Doing so may damage
these components.

8) Always check whether the LCD and the charge lamp for the power terminal are OFF before wiring terminals. The
charge capacitor may hold high-voltage even after the power is disconnected. Use caution to prevent the possibility of
personal injury.

9) Do not connect with MC at output pare of inverter and make MC On/Off during operation. It can cause the Trip or

damage of inverter

4.1.5 Grounding
1) The inverter is a high switching device, and leakage current may flow. Ground the inverter to avoid electrical shock.
2) The ground impedance for 200V class is 100 ohm or less and 400V class 10ohm or less .
3) Connect only to the dedicated ground terminal of the inverter. Do not use the case or the chassis screw for grounding.
4) As a minimum, grounding wire should meet the specifications listed below. Grounding wire should be as short as

possible and should be connected to the ground point as near as possible to the inverter.

) Grounding wire size ( mm?)
Inverter Capacity
200V class 400V class
0.75 ~ 3.7kW 35 2
55~75kW 55 35
11 ~15kw 14 8
18.5~ 22 kW 22 14
30 ~45 kW 22 22
B5 ~ 75 kW 38 38
90 ~ 110 kW - 60
132 ~ 160 kW - 100
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4.1.6 Terminal wiring diagram (POWER terminal block)

1) Wiring of Inverter below 7.5kW

External
Fuse

3Phase
AC

Dynamic brake resistor

Motor

3-phase AC input
power supply

2) Wiring of 11~22kW Product

RLY | sr2) | TL3) PH) B N() U v W

3) Wiring of 30~75kW Product
R(LL) | S(L2) | TL3) | P1(+) | P2+ N() U \Y, W

4) Wiring of 90~160kW Product
R(LY) | S(L2) | TL3) P(+) NQ) U \Y; w

Products over 11kW have a linear arrangement of terminal blocks. Products for 0.75~160kW have built-in DC
Reactor, so it does't necessary any other DC Reactor connection. Ground terminal must be grounded. Do not
use ground to command for ground cable, welding machine and power machine etc. Ground cable must be

wire as short as possible. If ground terminal of inverter is far from the inverter,electric potential of inverter

terminal ground can be unstable because leakage current of inverter can be gernerated form inverter.
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4.1.7 Terminals of main circuit

1) 0.75 ~ 22 KW (200V/400V)

(1) Built-in dynamic braking unit used
Connect P(+) and B terminal of inverter to the dynamic braking unit when built-in dynamic unit is used.

N() U Vv W

Dynamic

Brake Resistor

R(L1),S(L2),T(L3 AC power supply input Connects normal AC input.
P(+) (+) AC voltage terminal (+) DC link voltage terminal
N(-) (-) DC voltage terminal (-) DC link voltage terminal.
P(+),B Dynamic brake resistor Connects dynamic brake resistor.
uv.w Inverter output Connects the 3 phase induction motor.

(2) Optional dynamic braking unit used
Connects P(+) terminal of inverter to P/(+) terminal of the dynamic braking unit and N(-) terminal of inverter to N/(-
) terminal of the dynamic braking unit. B terminal of inverter is not used.

RL1) | S(L2) | TL3) | P) B N(-) U Vv W
Dynamic
3 Phase N B1 B2 i )
AC Input E... Braking Unit
Dynamic Brake LN

Resistor
Terminal Symbol Description \

AC power supply input

Connects normal AC input

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

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

P(+),B Dynamic brake resistor Connects dynamic brake resistor.
UvVv,w Inverter output Connects the 3 phase induction motor
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2) 30 ~ 75 kW (200V, 400V)
R(L1) S(L2) T(L3) P1(+) P2 N(-) U \Y, w
I
Phase AC DBU | |PN [BTB2
Input I
<
Terminal Symbol Description |
R(L1),S(L2),T(L3) AC power supply input Connects normal AC input
. (+)DC link voltage terminal
P1(+) (+)DC voltage terminal It is located in front of DCL terminal.
Dynamic brake unit . . .
P2,N() connection, DC common Vqltage terminal conneptmg Dynamic brake
terminal ? unit, DC common terminal
N(-) (-)DC voltage terminal (-)DC link voltage terminal.
uyv,w Inverter output Connects the 3 phase induction motor
1) When using this terminal as a DC common, special considerations are required. Be sure to consult with our sales
representative.
3) 90 ~ 160 kW (400V)
R(L1) S(L2) T(L3) P(+) N(-)
3 Phase A
Input

Terminal Symbol

brake resistor

Tem1|nal Name

Descri ptlon

R(L1),S(L2),T(L3) AC power supply input Connects normal AC input
P(+) (+)DC voltage ternimal (+)DC link voltage terminal
N(-) (-)DC voltage terminal (-)DC link voltage terminal
P(+), N(- Extemal_ brake unit Vo_Itage terminal connecting Dynamic brake
connection unit.
UVv,w Inverter output Connects the 3 phase induction motor.

4-9



Chapter 4 Wiring

4.1.8 Specifications of power terminal block and Exterior fuse

. Terminal Exterior fuse
Inverter applied .
screw size
Current | Voltage
0.75 kW M4 7.1~12 25 25 14 14 10A 500V
1.5kwW M4 7.1~12 25 25 14 14 15A 500V
2.2kw M4 7.1~12 25 25 14 14 20A 500V
3.7 kW M4 7.1~12 4 4 12 12 32A 500V
5.5 kw M4 7.1~12 6 6 10 10 50A 500V
7.5 kW M4 7.1~12 10 10 8 8 63A 500V
11 kW M6 30.6~38.2 16 16 6 6 80A 500V
200V 15 kW M6 30.6~38.2 25 22 4 4 100A 500V
18.5 kw M8 61.2~91.8 35 30 2 2 125A 500V
22 KW M8 61.2~91.8 35 30 2 2 160A 500V
30 kW M8 61.2~91.8 70 70 1/0 1/0 200A 500V
37 kW M8 61.2~91.8 95 95 2/0 2/0 250A 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 400A 500V
75 KW M10 89.7~122.0 150 150 4/0 4/0 450A 500V
0.75~1.5kW M4 7.1~12 25 25 14 14 10A 500V
2.2kw M4 7.1~12 25 25 14 14 15A 500V
3.7 kW M4 7.1~12 25 25 14 14 20A 500V
5.5 kW M4 7.1~12 4 25 12 14 32A 500V
7.5 kW M4 7.1~12 4 4 12 12 35A 500V
11 kW M5 245~31.8 6 6 10 10 50A 500V
15 kW M5 245~31.8 16 10 6 8 63A 500V
18.5kw M6 30.6~38.2 16 10 6 8 70A 500V
400V 22 KW M6 30.6~38.2 25 16 4 6 100A 500V
30~37 kW M8 61.2~91.8 25 25 4 4 125A 500V
45 kW M8 61.2~91.8 70 70 1/0 1/0 160A 500V
55 kwW M8 61.2~91.8 70 70 1/0 1/0 200A 500V
75 kW M8 61.2~91.8 70 70 1/0 1/0 250A 500V
90 kW M12 182.4~215.0 100 100 4/0 4/0 350A 500V
110 kW M12 182.4~215.0 100 100 4/0 4/0 400A 500V
132 kW M12 182.4~215.0 150 150 300 300 450A 500V
160 kW M12 182.4~215.0 200 200 400 400 450A 500V

1) : Apply the prescribed torque for the terminal screws. If the screws are loose, it might cause a failure.
2) : Use 600V 75°C copper cable.

The entire cable length should be below 200m. In case of connection of the motor, the entire length should not exceed
200m because if a motor is connected from a remote location, the over current protection function might be started by
the harmonics caused by the floating volume increment within the cables or a failure of the device connected to the
secondary side might occur. The entire cable length should be below 200m too when you connect more than one motor.

Do not use a triplex cable in case of distance wiring. (50m when below 3.7kW)
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In case of lengthy wiring, Use thick wire in order to reduce line voltage drop and decrease the carrier frequency or use a

micro surge filter.
Line Voltage Drop[V]=(V3 X wire resistance [mQ/m]X wire length[m] X Current/A])/1000

Distance between inverter and motor Upto50m Upto 100 m Over 100 m

Permitted carrier frequency Below 15 kHz Below 5 kHz Below 2.5 kHz

4.1.9 Control terminal line diagram (Basic 1/O terminal block, below 22kW products)

NPN (Sink)
/PNP (Source)
set terminal

I/PTC
set terminal

1) How to set NPN (Sink)/PNP (Source)

iIS7 serves 2 sequence input terminal of control circuit: NPN mode (Sink mode) and PNP mode(Source mode). It is
possible to change the logic of input terminal with NPN mode (Sink mode) and PNP mode (Source mode) by using

NPN (Sink)/PNP (Source) set terminal. Each mode connecting methods are follows.

(1) NPN mode(Sink mode)
Set NPN (Sink)/PNP (Source) switch into NPN. CM (24V GND) is common terminal of contact point input signal. Initial

set of Factory default is NPN mode (Sink mode).

NPN mode (Sink mode)

PNP | LI |NPN

| CM(24G)

O
— Y .............

feen

Inner source(24V)

N

|

|

i

 P1(FX)
| <+

' P2(RX)

|

A

—0O

%
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(2) PNP mode (Source mode) — When use inner source
Set NPN (Sink)/PNP (Source) switch into PNP. 24 (24V inner source) is common terminal of contact point input
signal. PNP mode (Source mode) — Set NPN (Sink)/PNP (Source) switch into PNP When use exterior source.

If you want try to use exterior 24V source, connect exterior source (-) terminal with CM (24V GND).

PNP  NPN PNP mode (Source mode) — When using inner source

:::I_ 1 Inner source (24V)
11T

24(24V)i
P1(FX)
P h-
[
|
P2(RX) :
— [
—o0 O—O_’ L C
i
PNP NPN PNP mode (Source mode) — When using external source
(m
CM (24G)
[
o [ ]
«— b E
: 00
External Source<> !
(24V) !

| P1(FX)
v—LTZ_(i) L C

' P2(RX) C
0 o—O— }—

| =
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1) Example of Distribution

e | o bbb £3
Relay2 Open Collectorpower - B
(Normal Open) Output supply { { { { o1
= M ™
A2 |C2 |NC Ql |[EG |24 |cm |P1 |P2 |P3 |P4 |5G S+ |S- CM
Al |C1 Bl P5 CM VR+ [VR- [ V1 |11 5G (A0l |AO2
J} J) J} ? 9
Relayl 'é § §
(Normal Open) \f XT }) \f o >3
Incase ofanalog Incaseofanalog & 9 9
Digital contact point input voIt'age inpqt with  current inpgt = E E
(NPN/PNP, Sink/Source mode support)  Variable resistance (4~20 mA inpuf)
(-10V~+10V input)
T
Relay? Open Collector 24V power ?/ O(/ ?/ O(/ = g
(Normal Open) Output supply {_A_\m
A2 |C2 |NC Ql |EG |24 |CM |P1 |P2 |P3 |P4 5G S+ |S- [CM
Al |C1 |Bl Ps |P6 |P7 |P8 |CM VR+ |VR- |V1 |11 5G |AO1 AO2
—— 733
Relayl o 0 o 0 2 g5
(Normal Open) \., \O \0 \O @) > >
§ 29
In case of analog In case of =t '§ -é*
voltage input with analog current - =

Digital contact point input

(NPN/PNP, Sink/Source mode support) Variable resistance

input

(OV~+10V input) (4~20 mA input)

TR terminal located on the above the right side of terminal block is for the terminal resistor of RS485 communication

(120 Q).
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4.1.10 Control terminal line diagram (Insulated I/O terminal block, above 30kW products)

NPN (Sink)/
PNP (Source)
Set terminal

I/PTC
Set terminal

e LLEERAAL)

1) Example of Distribution

Relay2 Open Collector iiXer J) (L (L (L
(Normal Open) ~ Output

= o {{{{ ™

A2 |C2 |NC Q1 |EG |24 |CM P1 |P2 |P3 |P4 |CM |[S+
A1 [C1 |B1 P5 CM VR+ |VR- | V1 |1 |CM

= (e

yod
G8YSH

¥
o7
@®

>
<
>
Q
N

(Normal Open)

In case of analog  In case of

IndinO AOL~0
na;nQ ywoz~y
INAINO YWOZ~0

Digital contact point input voltage input with  analog current

(NPN(Sink)/PNP(Source) mode variable resistance input

support) (OV~+10Vinput)  (4~20 mA
input)

24V J)
Relay2 Open Collector power
(Normal Open) Output supply { { { {
7 /4
A2 [C2 |NC Q1 |[EG |24 |cM |P1 P2 |P3 |P4 |CM |S+ |S- BG
A1 |C1 |B1 P5 CM VR+ |[VR- | V1 |11 |CM |AO

0. \f\% H o

In case of analog  In case of

Digital contact point input voltage input with  analog
(NPN/PNP, Sink/Source mode support) variable resistance current
(OV~+10Vinput) input
(0~20 mA)

O_
O_
O_
yod
G8Sy

iy

>
Q
N

INdinO AOL~0
INdINO Ywoz~t
INdiNO Ywoz~0

stlndustrial Systems | 4-14
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4.1.11 Control circuit terminal

1) Contact point start function selection

P1~P8 :\::llfl[-lfligctlon Available by defining as multi-function input
Contact Sequence Common terminal of.the contact point inp.ut tgrmipal
point start CM common terminal (note: In case of B_aS|c I/O, common terminal is different from the
function 5G common terminal)
selection VR() Frequency setting | Power supply for analog frequency setting
5 power(+) terminal | Maximum output is +12V, 100mA.
E VRO) Frequency setting | Power supply for analog frequency setting
2 power(-) terminal Maximum output is -12V, 100mA.
3 Vi Frequency setting | Becomes set frequency with input of DC -10~10V.
(voltage) Unipolar 0~+10[V]),Biopolar(-10[V] ~10]V]) input resistance 20kQ
Analog 1 Frequency setting | Becomes set frequency with input of DC 0~20mA
Frequency (current) input resistance 2490
Common terminal of analog frequency setting signal and analog
5G Frequency setting | voltage and current terminals
common terminal | (note: In case Basic /O, common terminal are different from the
CM common terminal)
Select the one among Output frequency, Output current, and DC
Multi-function voltage.
A0l analog voltage Ouput voltage: 0~10V
output terminal Maximum output voltage: 10V
Maximum output current: 10mA
Analog
. . Select the one among Output frequency, Output current, Output
Multi-function
A2 analog current voltage and DC voltage.
output terminal Output current: 4~20mA (0~20mA)
Maximum output current: 20mA
Multi-function
®) Q1 terminal DC 26V, below 100mA
% (open coallector)
53_ EG Common terminal | External power supply common earth terminal of the open
< for open collector | collector
= 24 Exterior 24V Maximum output current: 150mA
power
Contact Protection function is activated to break output.
Point AL Fault signal output (below.AC250V 1A DVSQ.V 1A) -
B1,C1 Fault signal: A1-C1 electrified (B1-C1 unelectrified)
Normal signal: B1-C1 electrified (A1-C1 unelectrified)
Multunction relay 2 tOelrthnpllr:‘;1 tlhe signal while running. User defined multi-function output
A2,C2 ;z;ﬁ:ﬂ A contact AC250V, below 5A
DC30V, below 5A
S+ S CM RS-485 signal RS-485 signal line
T input terminal (see Chapter 11 Communication Function of the manual.)
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4.1.12 Specifications of signal terminal block distribution

Terminal Cable size

Electric specifications

Type
P1~P8 Multi-function input terminal -
Contact point common terminal

Common earth for multi function input

CM (In case of Basic I/O, terminal
CM is different from 5G)
Analog frequency setting Output voltage : +12V
VR+ 0.33 X
(+) power supply ~1.95 16~22 | Maximum output voltage : 100mA
VR- Analog frequency setting Output voltage : -12V
(-) power supply Maximum output voltage : 100mA
Vi Multi-function analog voltage Input voltage : 0~12V or -12~12V
input terminal
1 Multi-function analog current 0~20mA input
input terminal Internal resistance : 249Q
Multi-function analog voltage Maximum output voltage : 10V
AO1 . . )
output terminal Maximum output current : 10mA
AO2 Multl-functhn analog current Maximum output current : 20mA
output terminal
Freq_uency setting common 0.33 14~22 | Common terminal of analog frequency
terminal ~2.0

5G (In case of Basic /O setting signal and analog current and voltage
! terminals

5G is different from CM)
Multi-function terminal

Q1 DC26V, below 100mA
(open collector)
EG Earth terminal for external 0.33
power supply ' 125 16~22 | Maximum output current : 150mA
24 External 24V power supply '
Al Multi function relay 1 AC250V, below 5A
output A contact point DC30V, below 5A
B1 Multi function relay 1 AC250V, below 5A
output B contact point DC30V, below 5A
c1 Multi function relay 1 0.33 1422 AC250V, below 5A
contact point common terminal ~2.0 DC30V, below 5A
A2 Multi function relay 2 AC250V, below 5A
output A contact point DC30V, below 5A
c2 Multi function relay 2 AC250V, below 5A
contact point common terminal DC30V, below 5A
S+,S- RS485 signal input terminal 0.75mm? RS485 signal line
(18AWG), Shield . .
CM RS485 common terminal Type Twisted-pare For multi connection, RS485 power ground

Wire (Shield) connection terminal

& Caution

Do not use more than 3M remote cable for the keypad. Failure of the signals on the keypad might occur.
To prevent radiated emissions in the analogical and digital signals, you must put a ferrite in the wires of these signals.
Ex. Brand Wirth Elektronik ref. 74271132
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4.2 Operation Checking

IS7 provides EASY START MODE helping with the basic parameter setting using the keypad by distribution shown

above when power is first supplied.

4.2.1 Easy start

Easy Start gets started when power is first supplied after you purchase the product or power is re-supplied after the set

parameters are all initialized.

- Easy Start Mode gets started first even in case of an inverter trip.

- Easy Start Mode does not operate during the inverter running.

4.2.2 Easy start operation

It operates in the following sequence.

Start Easy Set

¥

CNF-01 Language Sel

-

DRV-14 Motor Capacity

-

BAS-11 Pole Number

-

BAS-15 Rated Volt

-

BAS-10 60/50 Hz Sel

-

BAS19 AC Input Volt

<

DRV-06 Cmd Source

¥

DRV-01 Cmd Frequency

-

You can go Monitor Mode if
select “No”

1. Select whether to choose Easy Start.

2. Select the language displayed on the KEYPAD.
(Only English is available now)

3. Set the motor capacity used. (EX: 0.75kW, 1.5kW)

4. Set the number of poles of the motor used.

5. Set the rated voltage of the motor used.

(Of the set values, OV refers to the voltage equal to the inverter input voltage)

6. Set the rated frequency of the motor used.

7. Set the inverter input voltage.

8. Set the operation command method.
(EX:KEYPAD, FX/RX-1, FX-RX-2, etc.)

9. Set the command frequency. (EX: 50Hz, 60Hz, etc.)

*You can move to Monitor Mode by pressing ESC at any time while you set the Easy Start mode.
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4.2.3 Checking for normal working

1) Motor forward/reverse direction and Normal working checking by KEYPAD operation
After setting Cmd Source of DRV-06 is 0: Keypad, Freq Ref Src of DRV-07 is 0: Keypad-1 and set DRV-01 : Cmd
Frequency into temporary speed, Command forward operation by pressing FWD please. At this time, shaft of motor at

the side of load rotates into counterclock wise direction. Otherwise, it must be changed 2 terminals among the inverter

Forward direction
Operation

output terminal U, V, W.
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5.1 Peripheral Devices

5.1.1 Composition of peripheral devices

It is required to connect the inverter correctly by selecting proper peripheral devices. Wrong system composition or
connection might impair normal operation or cause significant life span decrease. At worst, the inverter might be

damaged, so use the product properly according to the manual and cautions.

Use within the power supply specification for

@ —, PowerSupply the inverter.
specification 200V Class: 200~230V (-156%~+10%)

400V Class: 380~480V (-15%~+10%)

i Molded case circuit High current flows in the inverter while power
breaker or Earth is supplied. Be careful when you select the
leakage circuit breaker | breaker because of the inverter

This does not have to be necessarily installed,
Magnetic contactor but if you do, do not start or stop the inverter
(Possible to Select) frequently with the contactor. It might
decrease the life of the inverter.

The reactor is necessary for installation where

power factor improvement or input power

AC and DC reactor o o
_ capacity is high(over 1000kVA, distribution
(Possible to Select) _
distance below 10m). Be careful when you
select.
The life of the inverter is greatly affected by
the surrounding temperature, make sure the
| Inverter installation temperature does not exceed the permitted
place and Wiring range. Wrong wiring might cause damage to
the product, therefore follow the installation
-...‘:..- | . .
Ground <1 | & | guide. Ground terminal must be grounded.
Do not connect static condenser, surge Killer,
i ise fil . It migh
Inverter output radio noise filter to output. It might cause

damage or failure. Ground terminal must be
grounded.
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5.1.2 Specifications of wiring switch, Electronic contactor and Reactor

1) Specifications of Wiring switch and Electronic contactor

Inverter Rated Magnetic nverter Rated | Magnetic
capacity Current | Contactor — Current | Contactor
Al (LS) [Al (LS)
0008iS7-2 /EBB?%E/ 15 | GMC9 0008iS7-4 /EBB?Q,%%? 15 | GMC9
oosisT2 | FOSR! 15 | oMz || ootsisra | RO |15 | GMCS
0022iS7-2 AEBBSS%%%’ 30 | GMC-8 0022174 /EBBSS%/ 15 | GMC-12
oosrisT2 | OSP! 30 | oMc3z || oosrisra | o) | 15 | oMcs
0055iS7-2 AEBBSé%?;%/ 50 | GMC40 0055iS7-4 /EBB?Q,%%? 30 | GMC-22
oorsisz.2 | B0 | 60 | cceo oo7sisT4 | R0 | 30 | Gvic3
0110iS7-2 /2888811%%%’ 100 | GMC-65 0110174 /EBBSS%%/ 50 | GMC-40
0150iS7-2 ’22222%3;%’ 125 | aMC-100 | | o150is74 AEBE?;giE’ 60 | GMC50
otgsisT2 | P00 | 150 | aMc25 | | otesisra | 12510 | B0 | aices
0220iS7-2 /EBBSszz%%%/ 175 | GMC-150 0220iS7-4 ‘23811%%%/ 100 | GMC-65
0300iS7-2 /EBB?z%?éE/ GMC-150 | | 0300iS74 AEBBSézz%%%/ 125 | GMC-100
0370iS7-2 ’EBszggi/ GMC-220 | | 0370iS74 AEBBSSZZ%%%/ 150 | GMC-125
vastisT-2 | Ao GMC300 | | oasoisT4 | Rooo | 175 | GMC-180
0ssisT-2 | Moo GMC400 | | oss0isT4 | oo | 225 | GMC-180
07501S7-2 /2852%%35?)/ GMC-600 | | 0750574 AEBBSS‘L%%%/ 300 | GMC-220
0900iS7-4 AEBBzi%%Z/ 400 | GMC-300
MCC?BZ Molded Case Cgrcuit Breakers 1100iS74 AEBBSSGG%%bb/ 500 GMC-400
ELCB: Earth Leakage Circuit Breakers
° 1320574 ‘EBBSS%%%%’ 600 | GMC-400
1600iS7-4 AEBBSS%%%%/ 600 | GMC-600
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Note

1) The molded case circuit breaker selection should be 1.5 ~ 2 time of output rating currents from its AC drive.
2) Protect AC drive from fault currents using MCCB instead of overload protection devices.

- Apply 150% of rated output current for a minute.

2) DC Reactor Specifications

DC Reactor Specifications

0300iS7-2 0.24 200
0370iS7-2 0.2 240
0450iS7-2 0.17 280
0550iS7-2 0.12 360
0750iS7-2 0.1 500

3) AC Reactor Specifications

AC Reactor Specifications AC Reactor Specifications

INVERTER “_ INVERTER “

0008iS7-2 1.20 10 0008iS7-4 481 438
0015iS7-2 0.88 14 0015iS7-4 3.23 75
0022iS7-2 0.56 20 0022iS7-4 2.34 10
0037iS7-2 0.39 30 0037iS7-4 1.22 15
0055iS7-2 0.28 40 0055iS7-4 1.14 20
0075iS7-2 0.20 59 0075iS7-4 0.81 30
0110iS7-2 0.15 75 0110iS7-4 0.61 38
0150iS7-2 0.12 96 0150iS74 045 50
0185iS7-2 0.10 12 0185iS74 0.39 58
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AC Reactor Specifications AC Reactor Specifications

0220iS7-2 0.07 160 0220iS7-4 0.287 80
0300iS7-2 0.05 200 0300iS7-4 0.232 98
0370iS7-2 0.044 240 0370iS7-4 0.195 18
0450iS7-2 0.038 280 0450iS7-4 0.157 142
0550iS7-2 0.026 360 0550iS7-4 0.122 196
0750iS7-2 0.02 500 0750iS7-4 0.096 237
0900iS7-4 0.081 289
1100iS7-4 0.069 341
1320iS7-4 0.057 420
1600iS7-4 0.042 558
| If you want DC Reactor, purchase built-in DC Reactor products.
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5.1.3 Dynamic breaking unit (DBU) and Resistors

1) Dynamic Breaking Unit type
Type Voltage Applied Motor Dimensions

30~37kwW Sv370DBU-2U
200V Class | ULtype |45~55KW SV550DBU-2U Goup2.
Refer to Dimensions.
75 kKW SV370DBU-2U, 2 sets
30~ 37 kW SV037DBH-4
Non UL type | 45~ 55 kW Group 1.
P SVO75DBH-4 Refer to Dimensions.
75 kKW
30 ~37 kW SV370DBU-4U
400V Class 45 ~ 55 kW SV550DBU-4U
75 kW SV750DBU-4U Group 2.
UL type . .
90 kW SV550DBU-4U, 2 sets Refer to Dimensions.
110~132kW SV750DBU-4U, 2 sets
162kW SV750DBU-4U, 3 sets
2) Terminal arrangement
Group 2: G N B2 | PB1
Group 3: Pl NG |B1] B2
| Terminals | Funcons |
G Ground Terminal
B2 Terminal for connection with B2 of DBU
B1 Terminal for connection with B1 of DBU
N Terminal for connection with N of Inverter
P Terminal for connection with P1 of Inverter
= Note: READ DBU User manual certainly when selecting DB resistors.
3) Dynamic Breaking (DB)Unit & DB resistor basic wiring
B2 Dynarmic Braking
B1 Resistor
P1(+) P2(+) N(-)
3¢ R(L1) U
Input Power S(L2) \Y =®
50/60 Hz T(L3) W
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‘ B1,B2 ’ Wire correctly referring to wiring diagram. DB Resistors connect with B1, B2 of DB Unit. ‘

4) Dimensions

-Group 1 - Group 2
&
275 .5 4—M5 Mounting
[ o % 34— \
x == =3 = !
+ +
Dynamic Braking Unit Dynamic Braking Unit = =

00000
82 28R
-
e

(LIl | ;

5) Display Functions

DB Resistors connect with B1, B2 of DB Unit. DBU has 3 LEDs. Red LED which is located in middle displays
supplying main power, one Green LED which is right side displays under breaking and another green LED which is
left side displays Over Heat Trip(OHT).

Displays Function description

POWER POWER LED is turned On when main power is supplied.
Generally, POWER LED is turn On while main power supplied because DBU is connected
(Red LED) L
with inverter.
RUN RUN LED is tumed off while DBU is ON by regenerative energy of Motor.
(Green LED) yreg 9y '
OHT Under Breaking, if the temperature is exceeded over setting value due to overheat of
Heatsink, Cut the TURN ON signal of DBU and LED is tumed on by working overheat
(Green LED) . ,
protection function.
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6) DB Resistors
(1) Option type Dynamic Breaking Unit
Following table has reference that DC breaking torque: 150%, %ED: 5%. Rating Watt of DBU has to be doubled
when %ED is 10%.

Inverter 150% Breaking Torque, 5%ED
Voltage Class .
Capacity (kW) Resistor [ohm] Watt [W] |
0.75 BR0400W150J 150 150 TYPE1
15 BR0400W060J 60 300 TYPE1
22 BR0400W050J 50 400 TYPE1
3.7 BR0600W033J 33 600 TYPE 2
5.5 BR0800W020J 20 800 TYPE 3
75 BR1200W015J 15 1200 TYPE 3
1 BR2400W010J 10 2400 TYPE 3
200V Class 15 BR2400W008J 8 2400 TYPE 3
18.5 BR3600W005J 5 3600 TYPE 3
22 BR3600W005J 5 3600 TYPE 3
30 - 5 5000 -
37 - 45 7000 -
45 - 3.5 10000 -
55 - 3.0 15000 -
75 - 25 20000 -
0.75 BR0400W600J 600 150 TYPE1
15 BR0400W300J 300 300 TYPE1
22 BR0400W200J 200 400 TYPE1
3.7 BR0600W130J 130 600 TYPE 2
55 BR1000W085J 85 1000 TYPE 3
75 BR1200W060J 60 1200 TYPE 3
1 BR2000W040J 40 2000 TYPE 3
15 BR2400W030J 30 2400 TYPE 3
18.5 BR3600W020J 20 3600 TYPE 3
400V Class 22 BR3600W020J 20 3600 TYPE 3
30 - 12 5000 -
37 - 12 5000 -
45 - 6 10,000 -
55 - 6 10,000 -
75 - 6 10,000 -
90 - 4.5 15,000 -
110 - 3.5 17,000 -
132 - 3.0 20,000 -
160 - 25 25,000 -
& Caution

In case of iS7 90~160kW, Dynamic braking unit for 220kW (SV2200DB-4) needs above listed DB resistor. If Dynamic braking unit
(SV075DBH-4) is connected in parallel, use above listed DB resistor in parallel.
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Chapter 6 How to Use Keypad

6.1 How to Use Keypad
6.1.1 Standard KEYPAD appearance and description (Graphic keypad)

Standard Keypad is used in Inverter parameter setting, Monitor display and Inverter operations.

LS Industrial Systems

Di1GITAL WOUAIDIE:

)8

nnnnnnnnnnn

- o
1) Dimensions
b o4
70 30.2

2-M4 NUT

i
0.3 5.3
i o o
9 N 5
a = v/ ~
v/ E ~
I =
o
o
p
@ Q
o
y = — =
0.8 20
32.8 30.2

Lsylndustrial Systems [6-1
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2) Key Functions

LS Industrial Systems

1. Cancel(ESC)
2. Move to Left

3. MODE selection

4 Reverse operation
LED

5. Reverse operation

6. Stop Indication LED

MODE

REV

DI GITAL

/RESET,

L OADEHR

N

PROG
JEN

STOP FWD

14. Move to UP

13. PROGRAM set

12. Move to Right
11. Multi-Function
10. Move to down

9. Forward operation LED
8. Forward operation
7. STOP/RESET

Section Buttons Key name ’ Function Description
Mode Key - Change MODE
- If the button is pressed once, the parameter can be
Proaram Ke edited at the status of editable parameter code. If the
9 y button is pressed after modification, it saves the
modified data.
Up key - Used when writing data or move codes.
Down Key
LefRight Key - Movement among groups.
- Movement of cursor in writing.
Multi Function - Register Jog or User codes.
KEY Key
- In writing, it is possible to use saved data previously if
press this button before pressing Program Key.
Cancel Key - Move to first code when code moving is required in a
group.
- Move to Monitor mode when Mode moving.
Forward Key - Motor rotates Forward direction.
Reverse Key - Motor rotates Reverse direction.
Stop/Reset Key - Stpp Under operatlng..
- Trip release when a trip occurs.
6-2



Chapter 6 How to Use Keypad

3) Composition of Display
(1) Monitor Mode
Operating/Frequency
command
Mode Display
Monitor Mode -

Cursor

(2) Parameter change display

Group Display

Mode Display

Code No. and Name -

O\

Multi-function Key
Inverter Operating Status
Status Display Item

L

MON T/K STP 0.00Hz

EI.EI A Hz'

—— Monitor Mode Display ltem 1

Monitor Mode Display ltem 2

8.8 0
- ——— Monitor Mode Display ltem 3

8

Inverter Operating Status
Multi-function Key Setting

Status Display Item

=
PARDRV N STP 0.00Hz
01Cmd Frequency 0.00H#+———— Parameter Value
0.50 ~ 60.00 Hz \
D:0.00 C:10.00 - Settable Range
bl X

Initial Value at the Time
of Product Delivery

_/

\— Currently Set Value
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4) Display Item List
(1) Mode Display ltems : see “Mode shift” on Page 6-8.
(2) Group Display Items : see “Group shift” on page 6-10.
(3) Operation Command/Frequency Command Display ltems (Type of Seq and number of steps are displayed
during auto sequence operation)
(4) Monitor Display Items

No ‘ Function ‘ Display ‘ Description
MON Monitor Mode
PAR Parameter Mode
1 IE)/I.ode U&M USR & Macro Mode
isplay
TRP Trip Mode
CNF Config Mode
K Keypad operation command
(0] FieldBus communication option operation command
2 Operating A Application option operation command
Command R Built-in 485 operation command
T Terminal block operation command
K Keypad frequency command
Vv V1 input frequency command

11 input frequency command

T

Pulse input frequency command

Frequency command during UP operation
(Up-Down operation)

Frequency command during DOWN operation
3 Frequency (Up-Down operation)

O

Command s Frequency command during STOP operation
(Up-Down operation)
(0] FBus Option frequency command
X V2, 12 frequency command of sub-terminal block
J Jog frequency command
R Internal 485 frequency command
1~9 A~F Sequential frequency command
Mult JOG Key Used for shift to Keypad JOG mode
ulti
4 Function Local/Remote Used to select local or remote operation
Key Setting UserGrp Used to register parameters as a user group in the parameter
SelKey mode or delete parameters in the user group.
5 Inverter STP Motor stopped
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No ‘ Function ‘ Display ‘ Description

Operating FWD Operating forward

Status
REV Operating reversely
DC DC outputting
WAN Warning
STL Stalling
SPS Speed Searching
0SS Software Over Current controlled
OSH Hardware OverCurrent controlled
TUN Auto Tuning

(5) Status Display ltems: see “Operating status monitoring” on Page 6-17.
(6) Monitor Mode Display ltems: see “Operating status monitoring” on Page 6-17.
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6.1.2 Menu composition

SV-iS7 series inverter consists of the following 5 modes. Each mode has its own function items suitable for the
properties and especially the parameter mode displays the functions necessary for inverter operation in groups.

Group movable by MODE Key
Ex) Monitor->Parameter ~
! TN a x>
= Config
m User&Macro Trip
— Parameter
Movable by leftright key in
Parameter Group - )
Ex) Drive->Basic Function e T
Basic Function Macro 1
Advanced Function Macro 2
a
@ Control
— Input Terminal
a
Output Terminal
Communication
Application
AUT
Application Option Card
Protection
M2
Mode Display “ Description
Monitor mode MON Displays |nfo.rmat|on or.1 the operatlng status of the inverter. Can monitor
frequency setting, operating frequency display, output current and voltage, etc.
Can set functions necessary for operation. Divided into a total of 12 groups
Parameter mode PAR unct Y perat v ! groups,

each suitable for the functional difficulty and objective.

You can group only necessary functions by using user group and macro
U&M group. This is not displayed when the user code is not registered or when the
user/macro mode shifts with the mode key unless the macro is selected.

User & Macro
mode

In case of a failure during operation, the failure type and information on the
operating frequency/current/voltage at the time of the failure occurring are
Trip mode TRP displayed. You can also monitor the type of the trips that previously occurred.
Trip Mode is not displayed when there is no previous failure history during
normal operation.

You can set the operating environment for the inverter itself that is not directly

related to operating functions such as keypad language selection, monitor
mode environment selection, display of the option card type mounted on the
inverter, parameter initialization and copying.

Config mode CNF
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1) Parameter mode

Mode Display ’ Description
Has functions necessary for operation including
Drive group DRV frequency/acceleration/deceleration time setting and operation
command selection, etc.
. Can set the basic functions such as the motor parameter and sequential
Basic group BAS frequency, etc
Advanced function group ADV fuC:Crt]i sre]t (ter:;a acceleration/deceleration pattern and frequency control
Control function group CON Can set functions related to sensorless and vector control.
Input terminal function IN Can set functions related to the inverter input terminal block including
group multi-function digital input and analog input.
Output terminal function ouT Can set the inverter output terminal block functions such as the relay
group and analog output.
Communication function COM Sets the functions related to built-in 485 communication and
group communication option card in such a case.
Application function group APP Sets functions such as PID control and auto sequence operation.
Auto Sequence run arou AUT This group is displayed if Auto Sequence Group in APP is selected and
g group sets the functions necessary for auto sequence operation.
ts functi lated to th ti PL ti if
Application option group APO tﬁ:ysarznui |eogs related to the encoder option and PLC option card, i
Protection group PRT Can set functions for protecting the motor and inverter.
Motor 2 function group M2 This group is displayed if you select Motor #2 among the multi-function

(Motor 2)

input terminal functions and sets functions related to Motor #2.

2) User& Macro mode

Group Display ’ Description

Of the function items of each group of the parameter mode, the items
that need to be monitored or that are frequently set by the user are

User group USR grouped and displayed. It is registered by using the multi-function key
of the keypad.

The functions necessary for the inverter according to the load type can

be grouped and selected at the time of delivery from the factory. If the

Macro group MCx user selects a desired operation type, the groups displayed in MC1 or

MC2 are shown. You can select them in CNF Mode. For more details,
see 8-48 page, 8.1.31 Addition to Macro group.
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6.1.3 Mode shift

Monitor

/ \

Parameter

Config

Trip

User&Macro

\

1) Mode Shift at the time of delivery

You can change the display as follows if you shift modes by using the mode key. The User/Macro Mode and Trip
Mode are not displayed at the time of the product being delivered. For detailed description on the two modes, see
page 8-47,48, 8.1.30 Additional to User Group (USR Grp) or 8.1.31 Addition to Macro Group.

MON T/K STP 0.00Hz . .
- Power on, a display emerges as shown on the left. The present mode is the
|] 980 H y emerd
B8 0 monitor mode.
au - Press Mode key once.

PAR =DRV STP  0.00Hz

00 J Cod ,
ump ~ode 9 CODE - You have shifted to Parameter Mode.
01 Cmd Frequency

0.00 Hz
02 Cmd Torque

o - Press Mode key once.
0.0 %

CNF STP 0.00Hz

00 Jump Code ¢ - You have shifted to Config Mode.
01 Language Sel

English R
02 LCD Contrast ® Press Mode key once.
0O00000000000000

MON TK [N STP 0.00Hz

| 998H:

E I:I - You come back to Monitor Mode.
Al
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2) Mode Shift with User/Macro Mode and Trip Mode

If the user registers the user code or sets the macro function using the multi-function key, the User/Macro Mode wiill

be displayed unlike the mode shift at the time of the product delivery. In addition, in case of a trip during operation, the

Trip Mode will be displayed and the trip information will be saved in the trip mode as past history if you withdraw the

trip using RESET function. The mode shift in the two modes is as follows.

MON T/K NJ]STP 0.00Hz
|] 206 H
8.8 A
@

PAR =DRV STP 0.00Hz
00 Jump Code

9 CODE
01 Cmd Frequency

0.00 Hz
02 Cmd Torque

0.0 %

U&M =»USR STP 0.00Hz
00 Jump Code

9 CODE
0 md Frequency

0.00 Hz
02 Cmd Torque

0.0 %

TRP Last-1

00 TripName (1)
ernal Trip

01 Output Freq
0.00 Hz
02 Output Current
0.0A

CNF STP 0.00Hz

00 Jump Code
40 CODE
0 anguage Se .
English
02 LCD Contrast
0000000000000000

MON T/K |N]STP 0.00Hz
| B8 68 Hz
8.8 A
Al

- Power on, a display emerges as shown on the left. The present mode is the

monitor mode.

- Press Mode key once.

- You have shifted to Parameter Mode.

- Press Mode key once.

- You have shifted to User/Macro Mode.

- Press Mode key once.

- You have shifted to Trip Mode.

- Press Mode key once.

- You have shifted to Config Mode.

- Press Mode key once.

- You come back to Monitor Mode.
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6.1.4 Group shift

You can make inter-group shift by using Left/Right keys after shift to Parameter Mode or User/Macro Mode using the

Mode key.
Protecti
Group Movable by MODE Key rotection
Ex) Monitor->Parameter Application Option Card
Macro 2 Application
Macro 1 Communication

U
User&Macro ser Output Terminal

Input Terminal

Control
Advanced Function
Basic Function Movable left'right Key in
Drive Parameter Group

Ex) Drive->Basic Function

Parameter

1) Group Shift in Parameter Mode
If you press Right key in the Parameter Mode, the display changes as follows. If you press Letft key, the display order

will be reversed.

MON T/K STP 0.00Hz

- Power on, a display emerges as shown on the left. The present mode is the

monitor mode.

- Press Mode key once.

- You have shifted to Parameter Mode.

Cmd Frequency - The drive group of Parameter Mode is being displayed.

Cmd Torque - Press Right key once.

PAR =BAS N STP 0.00Hz
e

- You shift to Basic Function Group(BAS).

01 Aux Ref Src
02 Cmd 2nd SIE

None - Press Right key once.
X/Rx-1

PAR =ADV N STP 0.00Hz
00 Jump Code

24 CODE - You shift to Advanced Function Group(ADV).
01 Acc Pattern . . .
Linear - Press Right Shift key 7 times.
02 Dec Pattern
Linear
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AAR =PRT N STP 0.00Hz
00 Jump Code

01 Load Du

02 Phase Lossea\(?{ﬂ(DUtE/!

40 CODE

P,ﬁR =DRV N STP 0.00Hz

NN Tiimn Cade
9 CODE

01 Cmd Frequen:
queney 0.00 Hz
02 Cmd Torque
0.0 %

2) Group shift in User/Macro Mode

- The group changed in sequence, PRT is displayed.
- Press Right Shift key once.

- You come back to the Drive Group(DRV) of Parameter Group.

To shift to User/Macro Mode, the user code should be registered or you select the macro function. For user code and

macro group registration, see page 8-47, 48, 8.1.30 Addition to User Group (USR Grp) or 8.1.31 Addition to Macro

Group. If the user code is registered and you have selected the macro function, you can shift the group as follows.

MON T/K

01 Cmd Frequency0
02 Acc Time '

01 Acc Time
02 Dec Time

Jiimn Code

01 Cmd Frequencyo
02 Acc Time '

- Power on, a display emerges as shown on the left. The present mode is the

monitor mode.

- Press Mode key twice.

- You have shifted to User/Macro Mode(U&M).
- The User Group(USR) is being displayed.
- Press Right key.

- You have shifted to Macro Group(MC1).
- Press Right key.

- You come back to User Group(USR).
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6.1.5 Code(Function ltem) shift

1) Code shift in monitor mode

If you press Up and Down keys where the cursor is, names of frequency and current, etc. will be displayed.

MON T/K STP 0.00Hz - Power on, a display emerges as shown on the left. The present mode is the
Frequency
0.00 Hz monitor mode.
F'
a . ,
-'E ﬁ - The cursor is at the front of Hz item.

A I

MON T/K STP 0.00Hz

8.8 H;

- Press Down key.

- The output current is displayed in the second display item.
00 A

E U - Do not press any key for about 2 seconds after shift.

MON T/K STP 0.00Hz

E E E Hz - The cursor shifts to the second display item after the output current display is
I .E ﬁ gone.
E U - Press Down key.

MON T/K STP 0.00Hz

B.88 Hz
8.8 0

Output Voltage

- The third display item displays the output voltage.

- Do not press any key for about 2 seconds after shift.
oV

MON T/K STP 0.00Hz

E'E E Hz - The output voltage display gone, the cursor shifts to the third display item.

8.8 A
| Al

MON T/K STP 0.00Hz

Frequency
BH [
Al

MON T/K [N| STP 0.00Hz

B.88 Hz

_E [:] - Frequency display gone, the cursor is in the first display item.

Al

- Press Up key twice.

- The first item displays frequency.
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2) Code shift (function Items) in other modes and groups

Using Up and Down keys: The following figures give an example of shifting the code by using Up and Down keys in

DRV and BAS of Parameter Mode. Code shift in other modes are the same.

MON T/K STP 0.00Hz
I E E E HI - Power on, the display emerges as on the left. The present mode is Monitor
E n Mode(MON).
Al - Press Mode key once.

PAR =DRV |N[STP 0.00Hz

00 Jump Code ] - The display shows DRV of Parameter Mode. If DRV is not displayed, press Mode
0.00 Hz

02 Acc Time key until DRV emerges or press ESC once.
20.0 sec

PAR =»DRV STP 0.00Hz

00 Jump Code oo - If you press Down key, you will shift to code No. 0 in DRV of Parameter Mode as
1 CmdFrequency . shown on the left.
02 Acc Time - Press Right key once.

20.0 sec

PAR =BAS [N] STP 0.00Hz

00 Jump Code f
20 CODE - You shift to BAS of Parameter Mode.
01 Aux Re rc

None
04 Cmd2nd Src
Fx/Rx-1

- You can shift the code by using Up or Down key.

3) How to Shift in Jump Code
In groups of Parameter Mode and User/Macro Mode, there is Jump Code Entry item for shift to the code of each

group. If the code number is high, you can shift faster than by using Up and Down keys. The following figures give an

example of shift to code number 09 of DRV.

PAR =$DRV STP 0.00Hz
00 Jump Code
9 CODE

n(Cerametertode)

02 Acc Time - Press Program key(PROG).
20.0 sec

- Check that code number 00 is displayed in the initial display of DRV of

PAR =DRV STP 0.00Hz

00 Jump Code
9 CODE

01 Cmd Frequen
queney 0.00 Hz

- The cursor flashes so that you can enter the code number as on the left.

02 Acc Time
20.0 sec
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PAR =DRV STP 0.00Hz

00 Jump Code
CODE
1-99 CODE
D:9 C:9

PAR =»DRV STP 0.00Hz
09 Control Mode

V/E
O orque ontrol
11 JOG Frequ N T
requen
HeG00 Hz

PAR DRV STP  0.00Hz

00 Jump Code
9 CODE
0 md Frequency
0.00 Hz
02 Acc Time
20.0 sec

6-14

- Enter 9 using Up key and press PROG.

- You shift to Control Mode of code number 9.

- If you press ESC, you will shift to 00 of DRV.
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6.1.6 Parameter setting

1) Parameter setting in monitor mode

You can set some parameters including frequency in Monitor Mode. The following is an example of frequency setting.

MON T/K N STP 0.00Hz

B.88 Hz

MON T/K I |STP 0.00Hz
Freauencv

f0.00 Hz
8.8 A
B |

MON T/K N STP 0.00Hz

1888 Hz
8.8 f
Al

- Check whether the cursor is in frequency item and the 09 frequency
setting method in DRV is keypad.
- Press PROG.

- Detailed information of the item is displayed and the cursor flashed.
- You can shift to the desired place for frequency setting by using
Shift key.

- Set frequency at 10Hz using Up key.

- Press PROG.

- The desired frequency has been set at 10Hz.
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2) Parameter setting in other modes and groups
This gives an example of changing frequency in the Drive Group of Parameter Mode. You can do so too in other

modes or groups.

PAR =DRV STP 0.00Hz

00 Jump Code - This is the initial display of Parameter Mode.
9 CODE

m requen
: AT 00 Hz - Press Down key.

02 Cmd Torque

0.0 %

PAR =DRV STP 0.00Hz
00 Jump Code

9 - You have shifted to 01 frequency setting code.
01 Cmd Freauencv

Q.00 Hiz - Press PROG.

PAR =$DRV STP 0.00Hz

- The cursor flashes so that you can enter frequency.
01 Cmd Frequency

0.00 Hz - If you want to set the frequency at 10Hz, move the cursor to the desired place
0.50 ~ 60.00 Hz ) .
D:0.00 C-0.00 using Left/Right keys.

PAR =$DRV STP 0.00Hz
01 Cmﬂ Frequency

0.00 Hz - Enter 10Hz using Up key and press PROG.
0.50 ~ 60.00 Hz
D:0.00 C:0.00

PAR =DRV STP 0.00Hz
00 Jump Code

O COD
01 Cmd Freauencv - The desired frequency has been changed to 10Hz.

10.00 Hz

orque
q 0.0 %
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[
6.1.7 Operating status monitoring

1) Using monitor mode
You can monitor 3 items at a time in Monitor Mode. Some items including frequency can be edited. Displayed items
can be selected by the user in Config Mode(CNF).

- This is the initial display of Monitor Mode.

MON T/K STP 0.00Hz
1B E E Hz - The frequency, current and voltage are set as the default monitor items at the
.E n time of product delivery.
E IJ - Of the displayed items, for frequency, the goal frequency is displayed during
stop and operating frequency during operation.
CNF [N sw oooH - You can set the items to display in Monitor Mode in sequence at No. 21~23 in
21 Monitor Line-1
Frequenc

CNF.

Monitor Line-
Qutput Current
23 Monitor Line-3
Output Voltage

- Move to No. 23 using Down key.

CNF [N STP 0.00Hz
21 Monitor Line-1
Frequency

22 Monitor Line-2
Outp en
23 Monitor Line-3

- Change the No. 23 item in Monitor Mode to output power.

Output Power

MON T/K STP 0.00Hz

HHA HZz

El E A - The third displayed item in Monitor Mode has been changed to output power.

[HEE kW
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2) Possible to monitoring items

6-18

Mode

CNF

Code

Function
Display

Setting Range

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
23 Monitor Line-3 = 3 Output Voltage 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[%)]

1" 1 Monitor[mA]

12 11 Monitor[%)]

13 V2 Monitor[V]

14 V2 Monitor[%)]

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
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3) How to use status display

The items displayed on the top right of the keypad are displayed in modes other than Monitor Mode as well. Thus if

you register a variable you are interested in the display, you can monitor it at any time regardless of the mode shift or

change.
MON T/K STPW
B.8 8 Hz
8.8 A
@l
CNF

21

22

m STP 0.00Hz

Anytime Para

put Current
Monitor Line-1
Frequency
Monitor Line-2
Output Current

MON

/K stp (0.0A

8.8 Hz
8.8 A
Al

- This is the initial display of Monitor Mode.

- At the time of product delivery, the status item displays frequency.

- Select the item to display in status display in code 20 of CNF.
- Select output current.

- The unit at the top of the display has changed from frequency to current.

- The status display now shows current in Monitor Mode as well.
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6.1.8 Failure status monitoring

1) Failure during operation

RP current
Over \oltage (01
01 Output Freq

48.30 Hz
02 Output Current

TRP Last-1

01 Output Freq
48.30 Hz
02 Output Current
33.3 A

MON T/K N ]STP  0.0A

B88a Hz
8a q
G

2) Multiple failures at a time

Over \oltage (02
01 Output Freq
48.30 Hz
02 Output Current

RP current

00 Trip Name (2

0 Over \Voltage
1 Externa  Trip

Over \oltage (02
01 Output Freq
48.30 Hz
02 Output Current

6-20

- In case of a failure during operation, the mode automatically shifts to
Trip Mode and the type of the current failure is displayed.

- If you press Down key, the output frequency, current and operating
status at the time of the failure occurring are displayed.

- If the failure status is terminated by Reset, the keypad before the
failure comes back.

- In case of multiple failures, the number of failures is displayed next to
the failure type.
- Press PROG.

- The type of failures is displayed.
- Press PROG.

- The display mode before failure checking comes back.
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3) Saving and monitoring of failure history

Previous failures are saved in Trip Mode. Up to 5 failures can be saved.

Failure history is saved not only by Reset but also in case of a low voltage failure due to power off.

If the number of failure exceeds 5, the failures before the latest 5 ones are automatically deleted.

JIrer)
Over Voltage (02

01 Output Freq

48.30 Hz

02 Output Current

333 A

MON

/K N]stP  o0.0A

B8 8 H:
8.8 A
ERY

Jrrer
Trio Name (2)
Over \oltage

01 Output Freq
48.30 Hz

Output Current
333 A

lrren
Trio Name (1)
External Trip

Output Freq
48.30 Hz

Output Current
333 A

- In case of a failure during operation, the mode automatically shifts to Trip

Mode with the trip displayed.

- If you press Reset or the terminal is entered, the failure above is
automatically saved and the display goes back to the place before the

failure.

- Move to Trip Mode using Mode key.

- The most recent failure is saved in Last-1 code.

- Press Right key.

- A previous failure is saved in Last-2 code.

- If another failure occurs, what was in Last-2 moves to Last-3.
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6.1.9 How to initialize parameter

You can initialize the parameter that has been changed by the user to the initial state at the time of delivery. Not only
the entire parameter but a group of the parameter mode can be selected and initialized.

MON T/K STP  0.0A

8.8 8 H;

E n - Monitor Mode is displayed.
CNF STP  0.0A
01 language Sel - Shift to CNF by using Mode key.
English
02 Inv S/W Ver
Version 1.00
CNF STP  0.0A
31 Option-2 Type . .
None - Shift to code 40 using Down key.
32 Option-3 Type
None - Press PROG.
Parameter Init
CNF STP  0.0A
40 Parameter Init
______ NP - Of the Parameter items to initialize, select All Groups and press
1 All  Groups
2 DRV PROG.
CNF STP  00A
31 Option2 Type
None - Initialization finished, you come back to the initialization selection
32 Option-3 Type
None display.

40 Parameter Init
—No —
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7.1 Basic Functions

7.1.1  How to set frequency (When you want to set frequency)

' Function .
Group Code No. Display Initial Display

KeyPad-1
KeyPad-2
V1

"1

V2

12

Int 485
Encoder
Fied Bus
PLC

DRV 07 Freq Ref Src

QOCD\IO'JU'I#(.OI\)—\O|

Select the frequency setting method in code 07 of DRV Group. Digital setting by using the keypad, analog setting by
using voltage (V1) and current (I1) input of the control terminal block and built-in RS485 port or communication option are
available for operating frequency setting from the external controller.

1)  Frequency Setting Using Keypad 1 : KeyPad-1

m Function Display Display  Initial Setting Setting Settlng Range m

Cmd Frequency 0.00 0.00~Max Frequency
07 Freq Ref Src 0 | KeyPad-1 0~9 -

DRV

You can change the frequency by changing the frequency using the keypad and pressing PROG. Set DRV group 07 at
KeyPad-1. The frequency changes are saved in the memory if you change the frequency at DRV group 01 and press
PROG.

2) Frequency Setting Using Keypad 2 : KeyPad-2

Group Code No. Function Display Setting Displayed Setting Range

01 Cmd Frequency - | 0.00 0.00~Max Frequency Hz
07 Freq Ref Src 1 | KeyPad-2 0~9 -

DRV

You can change the frequency using Up and Down keys on the keypad. Set DRV group 07 at KeyPad-2. Frequency is
changed if you press PROG in DRV Group 01 and then press Up or Down. If you press PROG, it will be saved in the
memory and if you press ESC, it will not be saved.
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3) Frequency setting by voltage input (V1 terminal) of the terminal block: V1

Group | Code No. | Function Display ‘Setting Displayed
DRV 07 Freq Ref Src 12| v -

Enter -10~+10V or 0~+10V using the voltage (V1) input terminal of the terminal block. If you enter -10~+10V, you can
change the revolution direction of the motor according to the symbol of the voltage signals.

(1) Ifyou enter 0~+10V,

m Code No. | Function Display Settlng Displayed Setting Frequency m

DRV Freq Ref Src

01 Freq at 100% - [ 60.00 0.00~ Max Frequency Hz
05 V1 Monitor - | 0.00 0~10 \Y
06 V1 Polarity 0 | Unipolar Unipolar/Bipolar -
07 V1 Filter - [10 0~10000 msec

N 08 V1 volt x1 - | 0.00 0~10 \%
09 V1 Perc y1 - | 0.00 0~100 %
10 V1 Volt x2 - 1 10.00 0~10 \%
11 V1 Perc y2 - | 100.00 0~100 %
16 V1 Inverting - | No No/Yes -
17 V1 Quantizing - | 0.04 0.04~10 %

Set No.06 of the input terminal block group (IN) at Unipolar. Enter the volume resistance into the V1 terminal by using the
voltage output of the external voltage output or VR output terminal of the inverter control terminal block as follows.

Vi R
V1
5G 5G
When connecting external power source When connecting internal power source

(2) If you use 0~+10V of the external circuit,
If the volume resistance is connected to the terminal block (IN-01 Freq at 100%): set the operating frequency of the
maximum voltage input. Set the operating frequency of which the values set in the input terminal block function group
(IN) No. 11 or 15 is 100%.

E.g.1) When IN-01 is 40.00 and the default value is set to IN-16, if 10V is input into the V1 terminal, operation is at
40.00Hz.

E.g.2) When IN-11 is 50% and the default value is set between IN-01 and IN-16, if 10V is input into the V1 terminal,
operation is at 30.00Hz (50% of max 60Hz).

IN-05 V1 Monitor: displays the voltage input into the V1 terminal. This is used for monitoring the currently input voltage.
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' ]
IN-07 V1 Filter: used when the set frequency value fluctuates greatly due to the environment such as noise. If you set

the filter time constant high, you can reduce the frequency fluctuation but the response gets slower. The higher the time

constant is, the time (t) becomes longer. The set time refers to the time it takes the frequency set in the inverter to

increase by up to about 63% when the voltage input is input by step as follows.

V1 input
Set /
¢ t

IN-08 V1 Volt X1 ~ IN-11 V1 Perc y2: You can set the slope and offset value for the input voltage.

Set Frequency

IN-11

IN-09

V1 Input
IN-08 IN-10

IN-16 V1 Inverting: If you set at No. 1 Yes, you can reverse the present revolution direction.

IN-17 V1 Quantizing: used when there is a lot of noise in the analog signals input into the terminal. You can also reduce
noise to some extent by using the IN-07 low pass filter value but the higher the value is, the responsiveness becomes
slower and pulsation of a long cycle might occur. The resolving power of output frequency for analog input decreases but
the noise effect is reduced by the quantizing function in a system sensitive to noise.

The set quantization value is the percentage of the maximum analog input value. Therefore if the maximum input value is
10V and the quantization value is set at 1%, the frequency changes by 0.06Hz (when the maximum frequency is 60Hz)
at an interval of 0.1V. The output frequency when the input value increases and decreases differs so that the effect of
analog input value fluctuation is removed.

If the quantization value is quadrisected and the analog input value increases, when a value three fourths the
quantization value is input, the output frequency changes and from the next step it increases along with the quantization
value as follows. If the analog input value decreases by 1/4 of the quantization value, the output frequency changes.

Output
Frequepcy[Hz]
60.00 Y L
A
59.94 —
e
1.2
Y |7
“A
0.6
Y
14 Analog Input[V]
0.025 0.1 0.2 9.925 10
0.075___0.175 9.975 7-3
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3) If-10~+10V is |nput

m Code No. | Function Dlsplay Settlng Displayed Setting Range m

Freq Ref Src

01 Freq at 100% - | 60.00 0.00~Max. Freq. Hz

05 V1 Monitor - | 0.00 0~10V Vv

06 V1 Polarity 1 | Bipolar Unipolar/ Bipolar | -
IN 12 V1 -volt x1’ - | 0.00 0~10V \'

13 V1 -Perc y1’ - 1 0.00 0~100% %

14 V1 Volt x2’ - | -10.00 0~10V \'

15 V1 -Perc y2’ - | -100.00 0~100% %

Set IN-06 at Bipolar. Codes between 12 and 15 are displayed only when they are Bipolar and you can set the voltage
between 0 and -10V which is input into the V1 terminal. As follows, input into the V1 terminal in volume resistance by
using the voltage output of the external controller or the VR output terminal of the inverter control terminal block.

R+

-10 ~+10V ®
VA1 &M
J5G E@ R-

(in case of Basic 1/0)

When -10~10V is used from the external circuit When connecting inner power source
*: In case, insulation I/O ground is CM terminal.

The output frequency of bipolar voltage input (-10~+10V) is as follows.

Forward Output
Frequency

-10~0[V] 0~10[V]
L

Input
Voltage

Reverse Output
Frequency

IN-12 V1 —volt x1'~ IN-15 V1 —Perc y2’: You can set the slope and offset value of the output frequency of (-) input voltage
as follows.

E.g.) If the minimum (-) input voltage if V1 is -2V, the output ratio of -2V is 10% and maximum voltage is -8V and then you
set the output ratio at 80%, the output frequency moves between 6Hz~48Hz..
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Vi input |\ 14 IN-12
-8V avi
< |IN-13
6Hz
48Hz | IN-15

Set Frequency

For setting of 0~+10V, see IN-08 V1 Volt X1 ~ IN-11 V1 Perc y2.

The selection of keypad or terminal block directions and motor rotation by bipolar voltage input is shown in the following

table.

Voltage Input

Operating

Command REV

0~10Vv -10~0V
FWD FWD REV
REV FWD

4)  Frequency setting by current input into terminal block (11 Terminal)

m Code No. | Function Display | Setting Displayed ' Setting Range m
DRV 07 3|1 - -

Freq Ref Src
01 Freq at 100% - | 60.00 0.00~ Max Freq Hz
20 11 Monitor - [ 0.00 0~20 mA
22 11 Filter - 110 0~10000 msec
23 11 Curr x1 - [ 4.00 0~20 mA
IN 24 11 Perc y1 - | 0.00 0~100 %
25 11 Curr x2 - [ 20.00 4~20 mA
26 11 Perc y2 - [ 100.00 0~100 %
31 11 Inverting - | No No/Yes -
32 11 Quantizing - 1 0.04 0.04~10 %

Select 11 in DRV Group 07. Input current of 0~20mA into the I1 terminal of the terminal block to set frequency.

IN-01 Freq at 100%: sets the operating frequency at the maximum current input. The operating frequency when the

value set in IN-26 is 100% is set.

E.g.1) IfIN-01 is 40.00 and IN-23~26 is set at the default value, when 20mA is input into the 11 terminal, the operation is

at 40.00Hz.

E.g.2) If IN-26 is 50% and IN-01, 23~26 are set at the initial value, when 20mA is input into the 11 terminal, the operation

is at 30.00Hz.
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IN-20 11 Monitor: displays the current input into the 11 terminal. This is used for monitoring the current input at the
moment.

IN-22 1 Filter: The set time refers to the time it takes the input current which has been step input to reach about 63% of
the 11 value that has been step input in the inverter.

IN-23 11 Curr x1 ~ IN-26 11 Perc y2: You can set the slope of the output frequency and offset value against the current
as follows.

Set Frequency
IN-26

IN-24

tx

24

’
Gl

IN-23

IN-25

IN-31 1M Inverting: You can turn the direction of the rotation.

11 Input

IN-32 I1 Qunatizing: the same as quantizing function of IN-17. See “IN-17 V1 Quantizing"on Page 7-3.

5)

Frequency command by advanced I/O option card

You can input the frequency command by using -10~+10V (V2 terminal) and 0~20mA (12 terminal) if you mount an
extended I/O card on the inverter option slot.

» -10~+10V Input

m Setting Displayed Setting Range

DRV 07 Freq Ref Src V2 - -
35 V2 Monitor 0.00 -10~10 \Y
37 V2 Filter 10 0~10000 msec

38 V2 Volt x1 0.00 0~10Vv \Y

39 V2 Perc y1 0.00 0~100 %

40 V2 \Volt x2 10.00 0~10 \Y,

IN 41 V2 Perc y2 100.00 0~100 %

42 V2 -\olt x1’ 0.00 0~10 \Y

43 V2 -Perc y1’ 0.00 0~100 %

44 V2 -\olt x2 -10.00 0~10 \Y

45 V2 -Perc y2’ -100.00 -100~0 %

46 V2 Inverting No No/Yes -

47 V2 Quantizing 0.04 0.04~10 %

The voltage input of the extended /O inputs bipolar voltage at -10V ~ +10V. Its operating method is the same as the
Bipolar input of the V1 terminal, which was described on Page 7-2.

7-6
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[
»0 ~ 20mA Input

m Code No. | Function Display Settlng Displayed Setting Range |m

Freq Ref Src
50 12 Monitor - | 0.00 0~20 mA
52 12 Filter - 115 0~10000 msec
53 12 Curr x1 - [ 4.00 0~20 mA
54 12 Perc y1 - 10.00 0~100 %
55 12 Curr x2 - [ 20.00 4~20 mA
IN 56 12 Perc y2 - | 100.00 0~100 %
57 12 Volt x1’ - [ 0.00 -20~0 mA
58 12 Perc yT’ - [ 0.00 -100~0 %
59 12 Volt x2 - [ -20.00 -20~0 mA
60 12 Perc y2 - | -100.00 -100~0 %
61 12 Inverting - | No No/Yes -
62 12 Quantizing - [ 0.04 0.04~10 %

For its operating method, see the description of the 11 terminal on Page 7-4.

6) Frequency setting by Encoder Option Card (If you want use pulse input to frequency command)

m Code No. | Function Display Settlng Displayed Setting Frequency m

Freq Ref Src Encoder
IN 01 Freq at 100% - | 60.00 0.00~Max. Freq. Hz
01 Enc Opt Mode 2 | Reference 0~2 -
04 Enc Type Sel 0 |- 0~2 -
05 Enc Pulse Sel 2|A 0~2 -
06 Enc Pulse Num - |- 10~4096 -
APO 09 Pulse Monitor - - - kHz
10 Enc Filter - 110 0~10000 msec
11 Enc Pulse x1 - 100 0~100 kHz
12 Enc Perc Y1 - | 0.00 0~100 %
13 Enc Pulse x2 - 1 100.0 0~200 kHz
14 Enc Percy?2 - [ 100.00 0~100 %

If you mount the encoder option card on the main body of the inverter, the code is displayed from APO-01.

APO-01 Enc Opt Mode, APO-05 Enc Pulse Sel: Select No.2 Reference for APO-01 in order to set the frequency with
the encoder. Set APO-05 at No.2 ‘A.

APO-04 Enc Type Sel, APO-06 Enc Pulse Sel: inputs the output method and number of pulses in harmony with the

encoder specification.

7-7
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APO-10 Enc Filter ~ APO-14 Enc Perc y2: sets the filter time constant and minimum and maximum input frequency of
the encoder input. The output frequency corresponding to the encoder input frequency is the same as that of voltage
(V1) or current (I1) input.

APO-09 Pulse Monitor: displays the frequency of the pulse which is input when APO-01 Enc Opt Mode is set as
Reference.

7)  Frequency setting by RS-485 Communication: Int 485

m Code No. | Function Display | Settlng Displayed Settlng Frequency m

Freq Ref Src Int 485

01 Int485 St ID -1 0~250 -
0 | ModBus RTU 0~2 -

02 Int485 Proto 1 | ModBus ASCII 0~2 -
2 | LSInv485 0~2 R

COM

04 Int485 BaudR 3 | 9600 1200~38400 bps
0 | D8/PN/S1 0~3 -
1 | D8/PN/S2 0~3 -

o7 Int485 Mode
2 | D8/PE/S1 0~3 -
3 | D8/PO/S1 0~3 -

If you set DRV-07 Freq Ref Src at Int 485, you can control the inverter through communication with the higher controller
(PLC or PC) by using the RS485 (+S, -S) terminal of the terminal block. For details, see Communication Functions,
Chapter 11.

Note: Please refer to User manual for communication options such as Profibus, Device-net, and PLC options.

7.1.2 Analog command frequency fixation

m Code No. | Function Display Settlng Displayed Settlng Range m

Keypad-1

1 | Keypad-2 0~9 -

2 'V 0~9 -

311 0~9 -

DRV 07 Freq Ref Src 4 1v2 - -
5 |12 0~9 -

6 | Int485 0~9 -

7 | Encoder 0~9 -

8 | Fied Bus 0~9 -

9 | PLC 0~9 -

IN 65~75 | *PxDefine 21 | Analog Hold 65~75 -

*Px : P1~P8, P9~P11 (option)
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| ]
This is the function of fixing the operating frequency when the terminal selected as the Analog Hold among the multi-
function terminals if you set the frequency by using the analog input of the control terminal block.

Set Frequenc/

Frequency

Px I

Operating Command

7.1.3 Changing frequency to revolution

If you set the Hz/Rpm Sel value at “1: Rpm Display, the frequency will change into revolution.
Code No. | Function Display Setting Displayed Setting Range m

DRV | 21 | HzRpmSel | 1 | Rpm Display | ] | pm

7.1.4 Sequential frequency setting

m Code No. 7 Function Display Setting Displayed Setting Range m
DRV 07 - |- - -

Freq Ref Src
BAS 50~64 Step Freq - x - |- - Hz
7 | Speed-L - -
8 | Speed-M - -
65~75 Px Define
IN 9 | Speed-H - -
10 | Speed-X - -
89 InCheck Time -1 1~5000 msec

*Step Freq — x : Step Freq -1~15, Px: P1~P8, P9~P11 (Option)

Sequential operation is available by using the muilti-function terminal. Speed 0 frequency uses the frequency command
selected in DRV Group No. 07.

Enter the desired step frequency in codes 50~64 of BAS.

Select the terminal to use as sequential input among multi-function terminals P1~P11 and set one of the sequential
functions (Speed-L, Speed-M, Speed-H, Speed-X) for each.

Speed-L, Speed-M, Speed-H and Speed-X are identified as binary codes and operation starts with the frequency set in
BAS-50 ~ BAS-64 selected.

If multi-function terminals P6, P7 and P8 are set at Speed-L, Speed-M and Speed-H respectively, you can operate it as
follows. In case of Speed-X being used, you can set up to Speed 16 when the highest bit is Speed-X.
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2
3
Frequency W
6
P6 e .
P7 I I
I

8
FX s
RX

[Example of speed-8]

Speed FX or RX P8 P7 | P6
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

If multi-function terminals P5, P6, P7 and P8 are set at Speed-L, Speed-M, Speed-H and Speed-X respectively, you can

operate it as follows.

Speed | FXorRX 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 v v - - -
9 v v - - v
10 v v - v -
1 v v - v v
12 4 v v - -
13 v v v - v
14 v v v v -
15 v v v v v

IN-89 In Check Time: If you use the multi-function terminal for sequential frequency setting, you can set the in check
time for the terminal block input within the inverter. For example, if you set the in check time at 100msec and input multi-
function terminal P8, it will be checked whether another terminal block input is input for 100msec. After 100msec, it is
accelerated or decelerated by the frequency corresponding to P6 terminal.

7.1.5 Operating command setting method

m Function Display Initial Display

DRV 06

Cmd Source

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

Field Bus

| WIN|~|O

PLC
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Select the operating command setting method in DRV Group code 06. For operating command, other than the

basic operation using the keypad and multi-function terminal, you can also use the built-in RS485
communication, Fieldbus and Application Option Card.

1) Keypad Operating Command: KeyPad

m Function Display Initial Display m

DRV 06 | Cmd Source | 0 | KeyPad

If you set the DRV Group 06 with the keypad, operation starts using the FWD and REV keys on the inverter keypad and
stops using Stop key.

2)  Terminal Block operating command 1 : Fx/Rx-1

Group | Code No. | Function Display

Setting Display

DRV 06 Cmd Source Fx/Rx-1 -

65~75 Px Define FX -

IN 65~75 | PxDefine RX ]
88 Run On Delay 1.00 0.00~100 sec

*Px : P1~P8, P9~P11 (option)

Set DRV Group 06 at Fx/Rx-1. Select the terminal used for FX and RX operating commands among multi-function
terminals P1~P11 and set the function of the appropriate terminal of IN 65~75 at FX and RX. It stops if the FX and RX
terminals are ON or OFF at the same time.

IN-88 Run On Delay: Operation starts after the set time, too when the FX or RX terminal is input. It can be used where
operation start synchronization with an outside sequence is necessary.

Frequency

3) Terminal Block operating command 2 : Fx/Rx-2

Group | Code No. | Function Display

DRV 06 Cmd Source Fx/Rx-2 -

65~75 Px Define FX -

IN 65~75 Px Define RX -
88 Run On Delay 1.00 0.00~100 sec

*Px : P1~P8, P9~P11 (option)

FX terminal is used for operating command and RX terminal is for selecting the rotation direction. Set DRV Group 06 at
Fx/Rx-2. Select the terminal used for FX and RX operating commands among multi-function terminals P1~P11 and set
the function of the appropriate terminal of IN 65~75 at FX and RX.

7-11
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IN-88 Run On Delay: Operation starts after the set time, too when the FX or RX terminal is input. It can be used where
operation start synchronization with an outside sequence is necessary.

Frequency

FX |

4) Operating Command by RS-485 Communication: Int 485

m Code No. | Function Display Setting Display Setting Range m

Cmd Source Int 485
04 Int485 St ID -1 0~250 -
05 Int485 Proto 0 | ModBus RTU - -
COM
06 Int485 BaudR 3 | 9600 1200~38400 bps
07 Int485 Mode 0 | D8/PN/S1 - -

You can control the inverter through communication with a higher controller (PLC or PC) by using terminal RS485 (+S, -
S) on the terminal block if you set DRV-06 Cmd Src at Int 485. For details, see Communication Functions, Chapter 11.

7.1.6 Local/Remote by-pass operation using multi-function keys

(Checking the inverter operation or equipment without changing the existing parameter setting)

Group Code No. | Function Display Dlsplay Settmg Display ﬁ

Multi-Key Sel LocaI/Remote
DRV 06 Cmd Source 1 | Fx/Rx-1 -
/1\ Caution

Localremote By-pass operation might cause a problem with the device such as interruption
during operation if it is improperly used, so it is highly recommended that you use it only when
necessary.

In case of operation by other than using the keypad (terminal block or communication), you can use it when checking the
operation or body of the inverter or conducting manual switching operation using the keypad in the field in case of an
emergency.

1) Definition of Local:
Local refers to the function of transforming all the operating, frequency and torque commands for them to be operated by

using the keypad in order to enable the keypad to carry out all operation. In such a case, JOG command is ignored
(When RUN Enable is set in the multi-function terminal, operation is possible with it on).
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2) Definition of Remote:

Remote refers to the operation of the inverter by the previously set operating and frequency commands of the inverter in
communication or sequence when it is set at communication or sequence respectively.

3) CNF-42 Multi-Key Sel:

If you set at No. 2 Local/Remote, the signal E emerges on the keypad status display and the multi-function keys
operate in local/remote functions. WWhen E is seen on the keypad status display, you are in the Remote Operation
Mode, which operates by the previously set parameters without any change in the operation. If you want Local Operation
Mode, with E displayed in the keypad status display, press the multi-function key and E tumsintoL and youcan
operate the inverter with FWD and REV keys on the keypad setting. If you press the multi-function key one more time, E
is displayed and the inverter operates by the method selected in DRV-06 Cmd Source.

4) Shift from Remote to Local

In case of Shift from Remote to Local, the signal representing the command source and frequency source at the top of
MON Mode turns to K/K. The inverter stops if it has been operating in Remote status.

5) Shift from Local to Remote

In case of shift from Local to Remote, K/K at the top of MON Mode is represented by a different signal in conformity to
the previously set command source and frequency source.

Shift to Remote is available during Local operation but the movements might vary according to which source it is set at.

(1) When the Terminal Block is Command Source
Shift from Local to Remote during operation leads to operation by the command of the terminal block. That is, if RX is in the
terminal block and the motor is rotating forward in Local, shift to Remote makes the motor rotate in the reverse direction.

(2) Digital Command Source

Digital command source refers to all the command sources except for the terminal block source, that is, communication,
PLC and keypad. In case of digital command source, the inverter stops and then starts when the next command is given.
The target frequency is set at the currently set frequency source.

6) Terminal in with Power on

When ADV-10 Power On Run is No, if the terminals of FX, RX, FWD_JOG, REV_JOG, PRE EXCITE are in, shift to
Local still enables the keypad to operate the inverter. However, re-shift to Remote disables operation. That is, one of the
5 aforementioned terminals is ON with power on, the motor does not work whether FX or RX. Therefore, with Power On
Run being No, terminal Run is available after the inverter is turned on and all the terminals off.

7) When Motor Stops Due to Trip during Operation

If the motor stops due to a trip during operation and is reset, in Local Mode, the inverter motor is operated by the keypad,
but in Remote Mode again, it does not operate no matter how many operating commands are given to the terminal block.
That is, the motor starts rotating after all the operating terminals is turned OFF and the operating command terminal is
turned ON.
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7.1.7 Prevention of forward or reverse rotation: Run Prevent

ADV | 09 |Run Prevent

You can select a motor rotation direction to prevent.
None : Both forward and reverse are available.
Forward Prev : Forward operation is prevented.
Reverse Prev : Reverse operation is prevented.

7.1.8 Run immediately with power On: Power-on Run

m Code No. | Function Display Settlng Display Setting Range m

Cmd Source

ADV 10 Power-on Run 1 | —yes— No/Yes -

With power supplied to the inverter and the terminal block operating command being ON, the inverter starts operating.

This is effective only when the DRV Group 06 command source is set at 1 (FxX/Rx-1) or 2 (Fx/Rx-2). At this time, if load
(Fan load) is on the status of Free-Run, Trip may be occurred while operating. Change the bit 4 to 1 at CON-71 Speed
Search and it makes the inverter can start with Speed Search. If not, inverter will be accelerating normal V/F pattemn
without Speed Search.

If this function is not selected, operation resumes after the operating commands is turned OFF and ON again.

Power

Frequency

Operating
command] ] |

[

When ADV-10=0

& Caution

Be careful with this function, which causes the motor to rotate as soon as the power is supplied.

When ADV-10=1

7.1.9 Restarts by reset after trip: RST Restart

Function
m Display ettlng Display default Setting Range m
FX/RX-1
Cmd Source or EX/RX2 FX/RX-1
08 RST Restart 1 |-yes— 0:No No(0)/Yes(1) -
PRT 09 Retry Number 1 0 0~10 -
10 Retry Delay 1.0 1.0 0~60.0 sec
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The inverter resumes if the terminal block operating command is ON when it is reset after a trip. Inverter cut the output
when inverter trip is occurred and motor run to Free-Run. At this time, inverter trip can be occurred. Change the bit 2 to 1

at CON-71 Speed Search and Inverter will be start with Speed Search when trip is released. If not, inverter will be

accelerating normal V/F pattern without Speed Search.

If this function is not used, operation resumes when the operating command is tumed OFF and then ON again after

-

resetting.

Frequency

Reset

Commandl

Operating

When PRT-08=0

When PRT-08=1

/1\ Caution

When using this function, if you reset the inverter in the terminal block of loader after a trip, the

motor starts rotating. Be careful of an accident.

7.1.10 Setting of accelerating/decelerating time and pattern

1) Setting of accelerating/decelerating time on the basis of the maximum frequency

@ Code No. | Function Display Display Settlng Display Settmg Range E

Acc Time Below 75kW 20.0 0~600
Above 90kW 60.0
DRV 04 Dec Time _ | Below 75kW 00 0~600 sec
Above 90kW 90.0
20 Max Freq - | 60.00 0~400 Hz
BAS 08 Ramp T Mode 0 | Max Freq Max Freg/Delta Freq -
09 Time scale 1101 0.01/0.11 sec

If you set BAS-08 at Max Freq, you can accelerate or decelerate at an equal slope on the basis of the maximum

frequency regardless of the operating frequency.

The acceleration time set in DRV-03 is the time it takes the frequency to reach the maximum value from 0 Hz and the
deceleration time of 04 is the time it takes the frequency to stop at 0 Hz from the maximum frequency.

E.g.) If you set the maximum frequency at 60.00 Hz, Acc/Dec time at 5 seconds and operating frequency at 30 Hz, the

time required is 2.5 seconds.

Max Frequency
Frequency
FX |
Accel Time Decel Time
< <
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ACaution

90 ~ 160 kW product’s acceleration initial value is 60.0sec and deceleration initial value is

90.0sec. Please do not confuse that displayed value at left bottom of keypad is D : 20.0, D : 30.0
it is applied for below 75kW product.

BAS-09 Time scale: Used when precise Acc/Dec time is required due to the load characteristics or it is necessary to
increase the maximum set time. It changes the units of all the functions related to time.

Setting Range of Acc/Dec Time Precision
0 | 0.01sec 0.00 ~60.00 Settable to 0.01 second
1 | 0.1sec 0.0~600.0 Settable to 0.1 second
2 | 1sec 0~6000 Settable to 1 second

& Caution

Be careful because change of the unit leads to change of maximum settable time. If you change BAS-09
Time scale to 0(0.01sec) with Acc time set at 1000.0 seconds, the Acc time becomes 600.00 seconds.

2) Setting of Acc/Dec Time Based on Operating Frequency

Group | Code No. | Function Display \ Setting Display Setting Range
03 Acc Time - [ 200 0~600 sec
DRV
04 Dec Time - [30.0 0~600 sec
BAS 08 Ramp T Mode 1 | Delta Freq Max Freqg/Delta Freq -

If you set BAS-08 as Delta Freq, you can set the Acc/Dec time by the time it takes the current frequency during operation

at steady speed to reach the target frequency of the next step. If you set the Acc time at 5 seconds in case of step
operation between 10Hz and 30Hz while it is static, the Acc time is as follows.

7-16

Operating 30Hz
frequency
10Hz

: : : Time

5 7 12 [Sec]
Operating
Command |

5SecC 5 Sec
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3) Setting of Acc/Dec Time Using Multi-Function Terminal

@ Code No. | Function Display Setting Displa ~SettingRange | Unit

03 Acc Time Below 7S kW 200 | 4 g4 sec
Above 90 kW 60.0
DRV Below 75 kW 30.0
04 Dec Time - clow . 0~600 sec
Above 90 kW 90.0
BAS 70~74 Acc Time-x - XXX 0~600 sec
71~75 Dec Time-x - XXX 0~600 sec
65~75 Px Define 11 | XCEL-L = -
IN 65~75 Px Define 12 | XCEL-M - -
89 In Check Time -1 1~5000 msec

* Acc Time-x : Acc Time-1~3, Dec Time-x: Dec Time-1~3

You can change the Acc/Dec time using the multi-function terminal. Set the Acc/Dec time-0 | DRV-03 and 04 and set the
Acc Time 1~3, Dec Time 1~3 in 70~75.

Select the terminal to use as sequential Acc/Dec time command among the multi-function terminals P1~P11 and set
each of the sequential Acc/Dec command (XCEL-L, XCEL-M). XCEL-L and XCEL-H are identified in binary codes and
the operation is based on the Acc/Dec time set in BAS-70 ~ BAS-75.

If you set multi-function terminals P7 and P8 at XCEL-L and XCEL-M respectively, the operation is shown as follows.

Acc/Dec Time P8 P7

1 - v
7 s B s R s O 2 A
- —— 3 v v
FX |

IN-89 In Check Time: You can set In Check Time within the inverter when you use the multi-function input terminal as
sequential Acc/Dec setting. For example, if you set the In Check Time at 100msec and input multi-function terminal P6,
check another terminal block input for 100msec. After 100msec, the Acc/Dec time corresponding to P6 terminal is set.

4) Change of Acc/Dec Time by Acc/Dec Time Switching Frequency Setting

m Code No. | Function Display Setting Display Setting Range m

Acc Time 10.0 0~600
DRV
04 Dec Time - 110.0 0~600 sec
70 Acc Time-1 - 1200 0~600 sec
BAS
71 Dec Time-1 - 120.0 0~600 sec
ADV 60 Xcel Change Fr - | 30.00 0~Max. Freq. Hz/RPM
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You can change the Acc/Dec slope without using the multi-function terminal. The inverter operates at the slope set at
BAS-70, 71 below the Acc/Dec switching frequency set at ADV-60 of the operating frequency. However, if the operating
frequency rises over the Acc/Dec switching frequency, the inverter runs at the Acc/Dec slope set at DRV-03 and 04.

If you set and input the function of the multi-function input terminal at sequential Acc/Dec (Xcel-L, Xcel-M[HZ]), the

inverter runs by Acc/Dec input regardless of the Acc/Dec switching frequency.

DR\/—ONV—O4
ADV-60

BAS-70
Frequenc

BAS-71

FX

7.1.11 Acc/Dec pattern setting

Group | Code No.r

Function Display

Initial Setting Display Setting Range

BAS 08 Ramp T mode 0 | MaxFreq Max Freg/Delta Freq -
01 Acc Pattern 0 | Linear 0~1 -
02 Dec Pattern 0 | Linear 0~1 -
03 Acc S Start - |40 1~100 %

ADV
04 Acc S End - |40 1~100 %
05 Dec S Start - |40 1~100 %
06 Dec SEnd - |40 1~100 %

This sets the pattern of the Acc/Dec slope. There are 5 patterns, which have the following functions.

Type Function

0 Linear The output frequency is constant and increases or decreases linearly.
Used for applications requiring smooth Acc/Dec such as lift load and elevator door. The
curve rate of S-curve can be adjusted by using the functions of 03~06.
1 S-curve
& Caution
Be careful when you set the Acc/Dec pattern at S-curve because it gets longer than the
set Acc/Dec time. For actual Acc/Dec time, see Page 7-19.
Li nea;,.» S—Curve
Frequency L+
Operating I
Command Acc Time Dec Time
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' ]
ADV-03 Acc S Start: You can adjust the slope of the curve when you set the Acc/Dec pattern as S-curve. This is used to
adjust the curvilinear ratio of S-curve when acceleration begins. The curve ratio sets the ratio of the curve acceleration of
the 1/2 frequency on the basis of a half of the target frequency. For example, if ADV-03 Acc S Start is set at 50% and the
target frequency, which equals the maximum frequency(max Freq[Hz]), is 60Hz, the frequency which the curve

acceleration accounts for when the S-curve accelerates to 30Hz is 0~15Hz and the 15Hz~30Hz interval is linear
acceleration.

ADV-04 Acc S End: You can adjust the slope of the curve when the operating frequency reaches the target frequency.
This is used to set the ratio accounted for by the curve acceleration of the remaining interval on the basis of the 1/2
frequency of the target frequency as in case of Acc S Start. If set as in Acc S Start above, it accelerates in a linear slope
until 30~45Hz and then accelerates in a curve slope and operates at a steady speed for the remaining 45~60Hz interval.

ADV-05 Dec S Start ~ ADV-06 Dec S End: Sets the curve deceleration slope ratio during deceleration. The setting
method is as the acceleration ratio described above.

Acc/Dec Time in S-curve:
Acc Time = Set Acc Time + Set Acc Time x (ADV-03)/2 + Set Acc Time x (ADV-04)/2
Dec Time = Set Dec Time + Set Dec Time x (ADV-05)/2 + Set Dec Time x (ADV-06)/2

A
Max Freq / \
Out Freq
(Hz) \\ Max Freq/2
» Time(sec)
Linear Linear
Variation of Delta oSt Sendg 7 geng
Frequency —1 T~ Time(sec)
[ S-Curve Acc/Dec Pattern ]

7.1.12 Acc/Dec Stop command

Group | Code No. | Function Display Setting Display
IN 65~75 | PxDefine | 25 | XCELStop ]

You can stop acceleration or deceleration using the multi-function terminal and operate at steady speed. The following
figure illustrates use of multi-function terminal P8.

Frequency

Operating
Command | |
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7.1.13 V/F Voltage control

You can set the voltage, slope and output pattern according to the output frequency. You can also adjust the torque boost

at a low speed.

1)  Linear V/F pattern operation

Group | Code No. | Function Display Initial Setting Display Setting Range
09 Control Mode 0 | VIF -
DRV 18 Base Freq - | 60.00 30~400 Hz
19 Start Freq - 1050 0.01~10 Hz
BAS 07 V/F Pattern 0 | Linear -

The output voltage increases and decreases at a constant magnitude in proportion to the voltage/frequency (V/F) ratio as
the frequency rises and declines. This is used for constant torque (CT) load regardless of frequency.

DRV-18 Base Freq;: sets the base frequency. This is the frequency where the rated voltage of the inverter is produced.
Enter the frequency shown in the motor plate.

DRV-19 Start Freq: sets the start frequency. This is the frequency where the inverter begins to produce voltage. The
inverter does not produce voltage when the target frequency is below the start frequency. However, in case of
decelerating stop during operation above the start frequency, it stops operating as follows.

Base Frequenc
Start Frequency
Frequency
Inverter
Rated
Voltage /—\
\oltage
Operating
Command | |

2)  Double reduction V/F pattern operation (Using fan, pump load)

m Code No. | Function Display Initial Setting Display | Unit

1 | Square -

BAS 07 V/F Pattern

3 | Square 2 -

This is an operation pattern of which the starting characteristic such as the fan and pump is suitable for the load of double
reduction type. Choose from Square 1 and 2 according to the starting characteristic.

Square 1: Voltage is produced in proportion to 1.5 times the frequency.

Square 2: Voltage is produced in proportion to twice the frequency. This is used for variable torque(VT) load(fan, pump) of
the fan or pump.
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Voltage
100%

Lineay”

Base Frequency

3) User V/F operation (When you want to use a tailored V/F operation pattern)

m Code No. | Function Display | Initial Setting Display Settmg Frequency m

V/F Pattern User V/IF
41 User Freq 1 - | 15.00 0~ Max. Frequency Hz
42 User Volt 1 - 125 0~100% %
43 User Freq 2 - | 30.00 0~ Max. Frequency Hz
BAS 44 User Volt 2 - [ 50 0~100% %
45 User Freq 3 - | 45.00 0~ Max. Frequency Hz
46 User Volt 3 - |75 0~100% %
47 User Freq 4 - | 60.00 0~ Max. Frequency Hz
48 User Volt 4 - [ 100 0~100% %

The user can set the pattern suitable for the V/F pattern and load characteristics of a special motor rather than an
ordinary induction motor.

BAS-41 User Freq 1 ~ BAS-48 User Volt 4: Select a frequency between the start frequency and maximum frequency,
set the user frequency (User Freq x) and set the voltage corresponding to each frequency at the user voltage (User Volt
X).

Output voltage 100% is based on the set value of BAS-15 Rated Volt. But, If BAS-15 Rated Volt sets as '0', it is base on the input
voltage.

Voltage

100%
BAS-48

BAS-46

______ Linear

BAS-44 V/F
BAS-42 | .
s Frequency
Start BAS-41 BAS-45 Base Frequency
Frequency BAS-43 BAS-47

& Caution

In using an ordinary induction motor, if you set the pattern greatly out of the linear V/F pattern, the torque might be insufficient or
reversely the motor might be overheated by over-excitation.

When the user V/F pattern is being used, the forward torque boost (DRV-16 Fwd Boost) and reverse torque boost (DRV-17 Rev
Boost) do not operate.
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7.1.14 Torque boost

1)  Manual Torque Boost (When great start torque is necessary for elevator load, etc.)

Group | Code No.r

Function Display Setting Display Setting range
15 Torque Boost 0 | Manual -
DRV 16 Fwd Boost™*" - 20 0~15 %
17 Rev Boost™*" - 20 0~15 %

no*)Default value of 90~160 kW is 1.0 [%].

This adjusts the output voltage of low speed operation or starting. It can improve the starting characteristic or raise the
low speed torque by increasing the output voltage in the low speed area.

DRV-16 Fwd Boost: adjusts the torque boost in forward rotation.
DRV-17 Rev Boost: adjusts the torque boost in reverse rotation.

/1\ Caution

excitation.

Be careful not to set the torque boost too high because the motor might be overheated by over

Forward Torque Boost

Reverse Torque Boost

FX

Voltage
100 %

No Torque Boost

time

RX

2) Automatic Torque Boost (Choosing automatic selection function for greater starting torque)

Group | Code No.

DRV

15

Function Display

Torque Boost

Setting Display

1 | Auto

BAS

20

Auto Tuning

2 | RstLsigma

The inverter automatically calculates the torque boost and produces voltage by using the motor parameter.

Because the stator resistance of the motor, inductance value and no load current value are necessary for the automatic
torque boost to function, do auto tuning (BAS-20 Auto Tuning) before use (Page 8-17).
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7.1.15  Motor output voltage adjustment

(Adjusting motor voltage when input power specification differs from motor voltage specification)

Group | Code No. ' Function Display Setting Display Setting Range
BAS 15 Rated Volt - | 220 180~480

Inputs the voltage of the motor plate. The set voltage value is the output voltage value of the base frequency. Above the
base frequency, if the input voltage is higher than the set voltage, the output is in proportion to the set value but if the
input voltage is lower than the set voltage, the input voltage is produced. When 0 is set, the output voltage is corrected
according to the input voltage when the inverter is static. Above the base frequency, if the input voltage is lower than the

set voltage, the input voltage is produced.

A

4
480V

180V

Output Voltage

» Output Freq.

Base Freq.

7.1.16 Selection of starting method (When you want to change starting method)

If an operating command is input in the static state, you can select the inverter starting method.
Initial Setting

Group | Code No. | Function Display Setting Display Display
0 | Accel
07 Start mode 0:Acc -
1 | DC-Start
ADV
12 Dc-Start Time - 10.00 - 0~60
13 Dc Inj Level - |50 - 0~200

1)  Accelerating Start

Group 7 Code No. | Function Display Setting Display
ADV | 07 | Satmode | 0| Accel | -

This is a normal accelerating method, which directly accelerates to the target frequency if the operating command is
given when no particular function is selected.
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2) Start after D.C. Braking

Group | Code No.r Function Display \ Setting Display 7 Setting Range

07 Start Mode 1 | Dc-Start -
ADV 12 Dc-Start Time - 10.00 0~60 sec
13 Dc Inj Level - | 50 0~200 %

ADV-12
, / A Caution
F
S Do not set over inverter rating current because DC break

! t
_/ i depends on the motor rating current which is set. It may
voltage ADVT3 L cause overheating and malfunction.

Operating T
Command |

Accelerates after the D.C. voltage is supplied to the motor for the set period of time. It can be accelerated after stopping
revolution of the motor by D.C. Braking when the motor is revolving before voltage is output from inverter. Also, it can be
used in case of using machine braking to motor’s spindle and that some torque is needed after opening machine braking.

A Caution

When D.C. Braking is big or control time is too long, overheating and malfunction may occur.
Since D.C Braking is a standard of rating current for pre-set motor, please do not set over value of inverter’s rating

current. It may cause overheating and malfunction.

7.1.17 Stop method selection (Changing stop method)
You can choose the method of stopping the motor when the inverter is given a stop command during operation.

1)  Decelerating Stop

Group 7 Code No. | Function Display | Setting Display
ADV 08 Stop Mode 0 | Dec -

This is a normal decelerating method. If no particular function is selected, the inverter decelerates to 0Hz and stops as

follows.
Frequency
Operating
Command |
Dec Time
-+
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7.1.18 Stop after D.C. braking

- in order to stop the motor when decelerating with direct current in pre-set frequency.

- If frequency reaches the set one, D.C. Braking stops the motor.

1) Howto stop by D.C. braking

m Code No. | Function Display Setting Display Settlng Range m

Stop Mode Dc-Brake
14 Dc-Block Time 0.10 0~60
ADV 15 Dc-Brake Time 1.00 0~200
16 Dc-Brake Level 50 200~200
17 Dc-Brake Freq 5.00 0~60

If the frequency reaches pre-set frequency during deceleration, the motor is stopped by D.C. braking. Start decelerating
with stop command and put direct voltage into the motor to stop if frequency reaches ADV-17 Dc-Brake Freq.

ADV-14 Dc-Block Time : sets the time to block output of inverter before D.C. Braking. WWhen inertia of load is big or
ADV-17 Dc-Brake Freq is high, over current trips may occur due to current voltage to the motor. Therefore, it prevents
from over current trips by controlling this time.

ADV-15 Dc-Brake Time : sets the time to put current voltage to the motor.
ADV-16 Dc-Brake Level : controls D.C. Braking. Rating current of the motor is a standard.

ADV-17 Dc-Brake Freq : sets frequency to start D.C. Braking. It starts D.C. Braking when reaching pre-set frequency
after inverter starts decelerating.

When setting lower than frequency of D.C. Braking using Dwell frequency, Dwell operation is not available. Only D.C.
Braking operates.

ADV-14 ADV-15

A
ADV-17 ﬁ
Freguency

Voltage —1

Operating

Command

& Caution

When D.C. Braking is big or control time is too long, overheating
and malfunction may occur.

Since D.C Braking is a standard of rating current for pre-set motor,
please do not set over value of current of inverter’s rating current.
It may cause overheating and malfunction.
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2) Free Run Stop

Group 7 Code No.

Function Display

Setting Display

ADV 08

Stop mode

2 | Free-Run

Operating command off, the inverter output is blocked. Be careful that the motor might continue rotating due to the load

inertia if the inverter output is blocked during high speed operation when the motor load has high inertia.

Frequencyy

Voltage

Operating
Command

4) Power Braking (Optimum deceleration without Over-Voltage Trip)

Group 7 Code No.

Function Display

Setting Display

ADV 08

Stop Mode

4 | Power Braking

If the inverter D.C. voltage rises above a certain level due to the regenerative energy of the motor, the decelerating slope

is adjusted or re-acceleration occurs in order to reduce the regenerative energy. This can be applied when short
decelerating time is required without additional braking resistance and braking unit. However, be careful that the

decelerating time might be longer than the set decelerating time and damage might occur because of overheat of the

motor if applied to loads which frequently decelerates.

& Caution

malfunction.

Do not use this function in case of load with frequent deceleration. It may cause overheating of the motor and

Stall prevention and Power Braking are available only in case of deceleration. And, Power Braking has a
priority. That means that Power Braking operates when BIT3 of PRT-50 and Power Braking of BAS-08 are
set. In case of that deceleration time is too short or inertia is too big, over voltage trips may occur.

7.1.19 Frequency limit (Operation with limited frequency)

You can limit the operating frequency by using the maximum frequency and start frequency and by setting the

upper/lower limits on the frequency.

1) Frequency limit using maximum frequency and start frequency

20

Max Freq

Hz

DRV-19 Start Freq (Start Frequency): the lower limit to the parameter with speed-related units(Hz, rpm). If you set the

frequency below the start frequency, it is at 0.00.
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DRV-20 Max Freq (Maximum Frequency): the upper limit to the parameter of all speed units(Hz, rpm) other than the
base frequency(DRV-18 Base Freq). You cannot set the frequency above the maximum frequency.

2)  Frequency Limit Using Upper/Lower Limits

| Function Display |n|t|al Settmg Display Settlng Range

Freq Limit --- No ---- No/Yes
ADV 25 Freq Limit Lo - | 0.50 0~Upper limit Hz
26 Freq Limit Hi - | 60.00 0.5~Max Frequency Hz

(1) ADV-24 Freq Limit: If you set the frequency as Yes with the initially set value being No, you can set the frequency only
between the upper limit(ADV-25) and lower limit(ADV-26). With frequency set as No, ADV-25 and ADV-26 codes are not
displayed.

(2) ADV-25 Freq Limit Lo, ADV-26 Freq Limit Hi: sets the upper and lower limits. The minimum set value of the upper limit
is the lower limit and the maximum value of the lower limit is the upper limit.

------- No Upper/Lower Limit
Frequency to Frequency
..... Max Frequency
Upper Limit} =
Lower Limit
] 10V v1voitage Input)
|
0 20mA | (Current Input)

3) Frequency Jump (Avoiding mechanical resonant frequency)

Frequency jump is for prohibiting frequency setting so that the inverter does not operate in the resonant frequency band
which might occur to the user’s device system. The frequency passes through the frequency jump band when the motor
accelerates or decelerates and cannot be set within the set frequency jump band.

Group | Code No. | Function Display | Initial Setting Display Setting Range
27 Jump Freq 0 | —No-—- No/Yes -
28 JumplLol - | 10.00 0~Jump Freq Upper Limit 1 Hz
29 Jump Hi 1 - | 1500 Jump Freq Lower Limit 1 Hy
~Max Freq
ADV 30 Jump Lo 2 - | 20.00 0~Jump Freq Upper Limit 2 Hz
31 Jump Hi 2 - 2500 Jump Freq Lower Limit 2 Hz
~Max Freq
32 JumpLo3 - | 30.00 0~Jump Freq Upper Limit 3 Hz
3 Jump Hi 3 - 13500 Jump Freq Lower Limit 3 Hy
~Max Freq
7-27



Chapter 7 Basic Functions

If you want to increase the frequency, if the set frequency(current, voltage, RS485 communication, keypad setting, etc.) is
within the jump frequency band, keep the frequency jump lower value and raise the frequency after the set frequency
goes out of the frequency jump band.

Frequency

ADV-33 [

ADV-32 =

ADV-31 [

ADV-30

ADV-29 V1

ADV-28 110V (Voltage Input)

0 20|mA I(Current Input)

Operating
Command |

Frequency
"Declining

Frequency
* Rising

7.1.20 Selection of second operating method (By-pass operation)

You can enter the frequency, operating command and torque reference as the second set values by using the muilti-
function input terminal. This can be applied in case of remote operation using the communication option or operation in
the main body of the inverter with the remote braking stopped.

m Code No. Function Display Setting Display m

Cmd Source Fx/Rx-1
DRV 07 Freq Ref Src 2 V1 -
08 Trq Ref Src 0 Keypad-1 -
04 Cmd 2™ Src 0 | Keypad -
BAS 05 Freq 2" Src 0 | KeyPad-1 -
06 Trq 2™ Src 0 | Keypad-1 -
IN 65~75 Px Define 15 | 2nd Source -

Select the 2™ source of No. 15 among the multi-function terminals IN-65 ~ IN-75 of the terminal block input group.

BAS-04 Cmd 2nd Src, BAS-05 Freq 2nd Src: With the multi-function input terminal set as 2nd Source ON, the inverter
can operate with the values set at BAS-04 and 05 instead of the values set at DRV-06 and DRV-07.

BAS-06 Trq 2nd Src: With the multi-function input terminal ON, you can enter the torque reference in the method
selected in BAS-06 instead of the method chosen in DRV-08. DRV-08 and BAS-06 are displayed only after the control
mode(DRV-09) is set as sensorless vector or vector control mode and the torque mode(DRV-10) is set as Yes.

& Caution

With the multi-function input terminal set as the 2nd source and turned ON, the operation status
changes because the frequency command, operating command and torque reference all turn into 2nd
commands. Therefore make sure you check whether 2nd commands are rightly set before inputting
the multi-function terminal.
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7.1.21 Multi-function input terminal control (Improving responsiveness of input terminal)

You can set the filter time constant and contact point type for the multi-function input terminal of the inverter terminal

Group | Code No.r

Function Display Setting Display Setting Range
85 DI On Delay 0 0~10000 msec
86 DI Off Delay 0 0~10000 msec
87 DINC/NO Sel 0000 0000 -
90 DI Status 0000 0000 -

1) IN-85 DI On Delay, IN-86 DI Off Delay: If the state of the input terminal does not change for a set period of time after
the terminal input, it is identified as ON or OFF.

2) IN-87 DI NC/NO Sel: The type of contact point of the input terminal can be selected. If you set the place of the dot of
the switch corresponding to each bit below, you can use it as A contact point(Normal Open) and if above, you can use it
as B contact point(Normal Close). The order is P1, P2...P8 from the right. Digital input will be added when extended I/O
is used so DI NC/NO Sel 3 bits will be added. From the right, status of P1, P2, ..., P11.

3) IN-90 DI Status: displays the status of the input terminal block. If extended I/O used, status display bit of input terminal
block will be added 3 bits. If the appropriate bit is set at A contact point in DRV-82, ON is displayed when the Dot is above
and OFF is displayed when below. If the appropriate bit is set at B contact point, it operates reversely. From the right,

status of P1, P2...P11 is shown.

7.1.22 Digital input and output control by extended I/O option card

If you mount an extended I/O card on the inverter option slot, you can use additional 3 digital inputs and 3 digital outputs

(relay output).

Function Display

Setting Display

Code No. |

73 P9 Define T None -
IN 74 P10 Define 0 | None -
75 P11 Define 0 | None -
34 Relay 3 2 | FDT-2
ouT 35 Relay 4 3 | FDT-3
36 Relay 4 4 | FDT4
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8.1 Applied Functions

8.1.1 Override frequency setting using auxiliary frequency command

(Setting frequency of various computation conditions using main and auxiliary speed such as Draw operation)

Code No. Function Display Setting Display
DRV 07 Freq Ref Src 0 Keypad-1 0~9 -
01 AUX Ref Src 1 V1 0~4 -
BAS 02 AUX Calc Type 0 M+G*A 0~7 -
03 AUX Ref Gain - 0.0 200~200 %
IN 65~75 Px Define 40 Dis Aux Ref 0~48 -

You can set operating frequency by simultaneously using two methods of frequency setting. Main speed is used to set
the operating frequency, and the auxiliary speed can be used for precise adjustment during main speed frequency. For
example, let's assume that the inverter has been set as in the table above. During operation at 30.00 Hz with Keypad-1
the main speed, if you supply voltage of -10~+10V to V1 terminal and set the gain at 5% (variables between IN-01 ~ IN-
16 are the initial values and IN-06 V1 Polarity is set as Bipolar), precise adjustment is possible up to 33.00~27.00 Hz.

BAS-01 AUX Ref Src : selects the type of input to be used as auxiliary speed.

Setting Type Function

0 None No auxiliary speed motion

1 VA1 Selects the voltage input terminal of the control terminal block as the auxiliary speed.
2 I Selects the current input as the auxiliary speed.

3 V2 Selects the voltage input of the extended 10 option board as the auxiliary speed.

4 12 Selects the current input of the extended 10 option board as the auxiliary speed.

BAS-02 Aux Calc Type : The reflection ratio of the main speed can be set by four operations after setting the amount of
the auxiliary speed as gain (BAS-03 Aux Ref Gain).

‘ Setting Type Expression ' Final Command Frequency Computation
0 7 M+ (G*A) M[HZ] + (G[%] * A[Hz]) majn speed command value + (BAS03 x BASO1 x INO1)
1 IM*(G*A) M[Hz] * (G[%] * A[%]) main speed command value x (BAS03 x BASO1)
2 [M/(G*A) M[HZz] / (G[%] * A[%)]) main speed command value / (BAS03 x BASO1)

main speed command value + (main speed command value x
(BAS03 x BASO1))

4 IM+G*2*(A-50) |M[HZ]+ G[%]*2* (A[%] - 50[%])[Hz]  |main speed command value + BAS03 x 2 x (BAS01 —50) x INO1
5 [M*(G*2*(A-50) |(M[HZ]*(G[%]* 2 * (A[%)] - 50[%])) main speed command value x (BAS03 x 2 x (BAS01 - 50))
6 M/ (G*2*(A50)) [M[HZ]/(G[%] *2* (A[%)] - 50[%])) main speed command value / (BAS03 x 2 x (BAS01 —50))

M+M*G*2*(A- [M[HZ] + M[HZ]* G[%] * 2 * (A[%]}- main speed command value + main speed command value x BAS03 x 2 x
50) 50[%]) (BAS01-50)

3 |M+(M*(G*A))  [M[HZ] + (M[Hz] " (G[%] * Al%]))
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& Caution

If the maximum frequency is high, there might be an error of output frequency due to analog input and
computation error.

M : main speed frequency command[Hz or RPM] by DRV-07 setting,

G : auxiliary speed[Hz or RPM] or gain[%)],

A : auxiliary speed frequency command[Hz or RPM] or gain[%]

Of the setting types, numbers higher than No.4 can do (+) or (-) motions through only analog input.

BAS-03 Aux Ref Gain : adjusts the amount of the input(BAS-01 Aux Ref Src) set as auxiliary speed.

If the auxiliary speed is set as V1 or 11 and the parameter of the terminal input group(IN) No. 01 ~ 32 is the initial value,
the auxiliary speed frequency operates as follows.

IN-65~75 Px Define : If the terminal set as No. 40 dis Aux Ref among the multi-function input terminals, the auxiliary
speed command is not active but only the main speed command is effective.

(frequency command by DRV-07 setting method)

Main Speed M

(frequency command by BAS-01 setting) F (MAG) Final command frequency

—p
Auxiliary Speed A / o

T

Auxiliary speed command is OFF when the multi-function input
terminal is set as dis Aux Ref (IN65~75).

Example 1) If the frequency keypad is set in main speed and V1 analog voltage is in auxiliary speed,
Conditions:

- main speed (M) setting (DRV-07): Keypad (frequency is set at 30Hz)

- maximum frequency (Max Freq) setting (DRV-20): 400Hz

- auxiliary speed (A) setting (A:BAS-01): V1

(expresses auxiliary speed[Hz] or percentage[%] according to the computation setting condition)

- auxiliary speed gain (G) setting (BAS-03): 50% ,IN01~32: default value

8-2



Chapter 8 Applied Functions

If 6V is being input into V1, the frequency corresponding to 10V is 60Hz, so the auxiliary speed A in the table below is
36Hz (= 60[HZ] x (6[V]/ 10[V])) or 60%(=100[%] X (6[V]/ 10[V]) according to the condition.

Setting Type Final Command Frequency

0 | MHz] + (G[%] * AlHz]) 30Hz(M) + (50%(G) x 36Hz(A)) = 48Hz

1| MHz]* (G[%] * Al%]) 30Hz(M) x (50%(G) x 60%(A)) = 9Hz

2 | MHZ]/ (G[%] * Al%]) 30Hz(M) / (50%(G) x 60%(A)) = 100Hz

3 | M[HZ] + (MHz] * (G[%] * Al%])) 30Hz(M) + (30[Hz] x (50%(G) x 60%(A))) = 39Hz

4 | MHz] + G[%] * 2 * (A[%] - 50[%])[Hz] 30Hz(M) + 50%(G) x 2 x (0%(A) — 50%) X 60Hz = 36Hz

5 | MHZ]* (G[%] * 2 * (A[%)] - 50[%])) 30Hz(M) x (50%(G) X 2 X (0%(A) — 50%)) = 3Hz

6 | MHZ]/ (G[%] * 2 * (A[%)] - 50[%])) 30Hz(M) / (50%(G) X 2 X (60% — 50%)) = 300Hz

7 | M[HZ] + M[HZ] * G[%] * 2 * (Al%] - 50[%)) 30Hz(M) + 30Hz(M) x 50%(G) x 2 x(60%(A) — 50%) = 33Hz

*If the set frequency is converted into rpm, Hz above changes into rpm.

Example 2) main speed (M) setting (DRV-07): Keypad (when the frequency command is set at 30Hz)

If 10.4mA is being input into |1, the frequency corresponding to 20mA is 60Hz, so the auxiliary speed A in the table below

- maximum frequency (Max Freq)setting (DRV-20): 400Hz

- auxiliary speed (A)setting (BAS-01): I

(expresses in auxiliary speed[Hz] or percentage[%] according to the condition)

- auxiliary speed gain (G)setting(BAS-03): 50%, INO1~32: default value

is 24Hz (= 60[HZ] x ((10.4[mA] - 4[mA]) / (20[mA] - 4mA])) or 40% (=100[%] x ((10.4]mA] - 4[mA]) / (20 [mA] - 4[mAY)).

Setting Type Final Command Frequency

0 |MHz] + (G[%] * AlHz]) 30Hz(M) + (50%(G) x 24Hz(A)) = 42Hz

1 |M[HZ] * (G[%] * Al%)) 30Hz(M) x (50%(G) x 40%(A)) = 6Hz

2 |M[Hz]/ (G[%)] * Al%]) 30Hz(M) / (50%(G) x 40%(A)) = 150Hz

3 |M[HZ] + (MHz] * (G[%] * Al%])) 30Hz(M) + (30[Hz] x (50%(G) x 40%(A))) = 36Hz

4 |MHz] + G[%] * 2 * (A[%] - 50[%])[Hz] 30Hz(M) + 50%(G) x 2 x (40%(A) — 50%) x 60Hz = 24Hz

5 |MHZ]* (G[%] * 2 * (A[%] - 50[%])) 30Hz(M) x (50%(G) X 2 X (40%(A) — 50%)) = -3Hz (reverse)
6 |MHZ]/ (G[%] * 2 * (A[%)] - 50[%])) 30Hz(M) / (50%(G) X 2 X (60%—40%)) = -300Hz (reverse)

7 IMHZ] + M[HZ] * G[%] * 2 * (A[%] - 50[%]) 30Hz(M) + 30Hz(M) x 50%(G) x 2 X (40%(A) — 50%) = 27Hz

Example 3) main speed setting (DRV-07): V1 (if the frequency command is set at 5V and 30Hz)

- Max Freq [HZ] (DRV-20): 400Hz

- auxiliary speed (BAS-01): 11 (expresses in auxiliary speed[Hz] or percentage[%] according to the condition)

50% (represents G in the table below. The value is 0.5)

- auxiliary speed gain (BAS-03):
- INO1~32: default value
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If 10.4mA s being input into 11, the frequency corresponding to 20mA is 60Hz, so the auxiliary speed A in the table below
is 24Hz (= 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 Type \ 7 Final Command Frequency
o | M[Hz] + (G[%]*AlHz]) 30Hz(M) + (50%(G) x 24Hz(A)) = 42Hz
1| M[Hz] * (G[%] * Al%]) 30Hz(M) X (50%(G) x 40%(A)) = 6Hz
2 | M[Hz]/ (G[%] * Al%]) 30Hz(M) / (50%(G) x 40%(A)) = 150Hz
3 | M[Hz] + (M[HZ] * (G[%] * Al%]) 30Hz(M) + (30[Hz] x (50%(G) x 40%(A))) = 36Hz
4 | M[Hz] + G[%] * 2 * (Al%)] - 50[%]) [Hz] 30Hz(M) + 50%(G) x 2 X (40%(A) — 50%) x 60Hz = 24Hz
5 | M[HZ]* (G[%] * 2 * (A[%] — 50[%])) 30Hz(M) X (50%(G) x 2 X (40%(A) — 50%)) = - 3Hz (reverse)
6 | MHZ]/(G[%] * 2 * (A[%] - 50[%]) 30Hz(M) / (50%(G) X 2 x (60% — 40%)) = - 300Hz (reverse)
7 | M[HZ] + M[HZ] * G[%] * 2 * (A%] - 50[%]) 30Hz(M) + 30Hz(M) x 50%(G) X 2 X (40%(A) — 50%) = 27Hz

8.1.2 Jog operation (If you want Jog operation)

Operation is also available using the terminal block and the multi keys of the keypad.

1) Jog Operation by Terminal Block 1

m Function Dlsplay Settlng Display Setting Range m

JOG Frequency 10.00 0.5~maximum frequency
DRV 12 JOG Acc Time - | 20.00 0~600 Sec
13 JOG Dec Time - | 30.00 0~600 Sec
IN 65~75 Px Define 6 | JOG - -

*Px : P1~P8, P9~P11 (Option)

Select the jog frequency setting terminal from the multi-function terminals P1 ~ P11 and set the function of the appropriate
terminal block of IN-65 ~ IN-75 at No. 6 JOG. If the jog terminal which has been set with the operating command input,
the operating frequency moves to the jog frequency, which is described below.

DRV-11 Jog Frequency (Jog Frequency) : sets the frequency necessary for jog operation. Jog operation is the highest
in the priority order except the dwell operation. Therefore, during sequential operation, up-down operation and 3-wire
operation at a certain speed, if the jog terminal is input, it operates at the jog frequency.

DRV-12 JOG Acc Time, DRV-13 JOG Dec Time : the deceleration and acceleration time during shift to jog frequency.

—_—r N
o—& P1| Fx
) DRV-13 3
o—@ p5 | Joc DRV-12
\\ DRV-11
& CM Frequency
P5(JOG)
operation
command(FX)




Chapter 8 Applied Functions

2) Jog Operation by Terminal Block 2

Group Code No. Function Display Setting Display Setting Range
1 JOG Frequency B 10.00 0.5~maximum frequency Hz
DRV 12 JOG Acc Time - 20.00 0~600 Sec
13 JOG Dec Time - 30.00 0~600 Sec
N 65~75 Px Define 46 | FWD JOG - -
65~75 Px Define 47 | REV JOG - -

*Px : P1~P8, P9~P11(Option)

Jog operation 1 is available when the operating command is input but jog operation 2 is available with only terminals set
as the forward jog (FWD JOG) or reverse jog (REV JOG).

The priority order of terminal input (dwell, 3-wire, up/down), frequency and Acc/Dec time and so on during jog operation is

the same as jog operation 1 and if an operating command is given during jog operation, operation continues at the jog
frequency.

DRV-12 (Acc time)

DRV-13 (Dec time)
DRV-11 (Jog frequency)
REV key | DF&V—11
FWD key | —

3) Jog Operation by Keypad

Group | Code No. Function Display
CNF - 42 Multi-Key Sel 1 JOG Key - -

PAR DRV 06 Cmd Source 0 Keypad 0~5 sec
*Px : P1~P8, P9~P11(option)

Set code 42 of CNF mode at 1 JOG Key and DRV-06 of PAR mode at 0 Keypad. If you press multi key, the symbol
at the top of the screen changesinto J and then keypad jog operation becomes available. If you keep pressing FWD
or REV keys, it decelerates at jog frequency(DRV-11 JOG Frequency). Otherwise it stops.

The Acc/Dec time it takes to reach jog operation frequency is set in DRV-12 and DRV-13.

. DRV-12 (Acc time) )
When setting DRV-13 (Dec time) DRV-11
multi-key jog )
DRV-11 (Jog frequency)
REV key
I |
FWD key | o
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8.1.3 Up-Down operation

ADV 65 U/D Save Mode 1 Yes 0~1
65~75 Px Define 17 Up 0~48
IN 65~75 Px Define 18 Down 0~48
65~75 Px Define 20 U/D Clear 0~48

*Px : P1~P8, P9~P11(Option)
You can control deceleration and acceleration by using the multi-function terminal block. This can be used for the system

that uses the upper/lower limit switch output signals of a flow meter, etc. as the acceleration/deceleration command of the

motor.
Function i
Group | Code No. u ctio Code description
Display
- In case of operating command (FX or RX terminal) OFF or a trip during
steady speed operation of in case of power OFF, the operating frequency is
automatically saved in the memory.
ADV 65 u/D - If operation command becomes ON or normal again, operation at set
Save Mode frequency is available. If you want to delete saved frequency, use the muilti-
function terminal block. Set one of the multi-function terminals at No.20 U/D
Clear and input the terminal in stop or steady speed operation, the
frequency that was saved in up-down operation is deleted.
- Sets the appropriate terminal function at 17 Up or 18 Down after selecting
the terminal to use for up-down operation.
- Acceleration follows Up signal during operation and when if is OFF,
acceleration stops and steady speed operation follows.
IN ~7 Px Defi
65-75 xelne - Deceleration follows Down signal during operation and when if is Off,
deceleration stops and steady speed operation follows.
- If up and down signals are simultaneously given, acceleration and
deceleration both stop.
Memorized
s — e
[ ] — Output

Frequency / - fr:qz:ncy

P7 (LR [ B — PO(CLEAR) i i

P (DOWMY | | | P (UP) [ | [ —

Operation Operation

Command {FX] | command(FX)| | l l l |
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8.1.4 3-Wire operation (if you want operation using Push button)

Code No. Function Display Setting Display Setting Range
DRV 06 Cmd Source 1 | FXY/Rx-1 0~5 -
IN 65~75 Px Define 14 | 3-Wire 0~48 -

*Px : P1~P8, P9~P11 (Option)
This is the function of operation by saving (Latch) the input signals as follows.
Therefore, you can make simple configuration sequence circuit as shown below. For it to move, the minimum input

time(t) of the input terminal should continue for more than 1msec. If forward and reverse operating commands are
simultaneously input, it stops.

o—[\\J) P! | FX:IN65
S o——N\J P2 [ RX:IN-66
\\ P8 | 3-Wire : IN-72
\
N\ CM
Frequency
t
—» <«
FX [
RX O
P8 (3-Wire)
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8.1.5 Safe operation mode (if you want to limit operation through Terminal Input)

m Function Dlsplay Settlng Display Setting Range m

Run En Mode DI Dependent
ADV 71 Run Dis Stop 0 | Free-Run 0~2 -
72 Q-Stop Time - |50 0~600 sec
IN 65~75 Px Define 13 | Run Enable 0~48 -

This is the function of setting the operating command for it to be effective by using the multi-function input terminal.

Group 7 Code No. Function Display Code description

IN

65~75

Px Define

selects the terminal to operate at No. 13 Safe Operation Mode Run
Enable among the multi-function input terminals.

(if setting only multi-function terminals as Run Enable, Safe Operation is
not active.)

ADV

70

Run En Mode

if setting at No. 1 DI Dependent, the operating commands it identified
through the muilti-function input terminal.
Set at No. 0 Always Enable, the safe operation mode is not active.

71

Run Dis Stop

sets the motions of the inverter when the multi-function input terminal set at
safe operation mode is OFF.

0: Free-Run

Blocks the inverter output when the multi-function terminal is OFF.
1:Q-Stop

Decelerates at the decelerating time(Q-Stop Time) used in safe operation
mode. Operation resumes after the operation command is input once
again even if the multi-function terminal is ON.

2 : Q-Stop Resume

Decelerates at the decelerating time(Q-Stop Time) of safe operation
mode. Normal operation resumes when the multi-function terminal is input
again with the operating command ON.

72

Q-Stop Time

If ADV-71 Run Dis Stop is set at No.1 Q-Stop or No.2 Q-Stop
Resume, the decelerating time is set.

8-8

ADV-71

(O:setting Free-Run)

ADV-T1 ADV-71
(1:setting Q-Stop) (1:setting Q-Stop Resume)

n (P4)

Operation
command (P1)
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8.1.6 Dwell operation

m Function Dlsplay In|t|aI Value Setting Range m

Starting frequency ~
Acc Dwell Freq 5.00 Maximum frequency
21 Acc Dwell Time - 0.0 0~10 Sec
ADV ——"
ing frequency ~
2 Dec Dwell Freq 5.00 Maximum frequency Hz
23 Dec Dwell Time - 0.0 0~10 Sec

If the operating command is input, the inverter operates at steady speed for the acceleration dwell time at the set
acceleration dwell frequency and resumes acceleration. If the stop command is input, inverter operates at steady speed
for the deceleration dwell time at the set deceleration dwell frequency after deceleration and then stops.

If control mode (DRV-09 Control Mode) is used as the V/F mode, it can be used for opening the brake after operation at
the dwell frequency before the mechanical brake is opened at the lifting load.

& Caution

Be careful that dwell operation at a frequency higher than the rated slip of the motor with the load shown in
the case above might adversely affect the life of the motor or damage the motor due to over current through

the motor.
ADV-20 A
Starting ADV=22

frequency 4+—p
Frequency ADV2T ADV=23
Operation
command | |

* Detailed description about Dwell operation

This function is useful in hoisting applications to get enough Torque before a releasing mechanical brake. Inverter
accelerates to Dwell frequency during set time after run command input. It operates as set speed after thee elapse of the
Dwell acceleration run time (Acc Dwell Time) which is set in Dwell run frequency.

If Stop command is input during run, inverter will decelerate as Dwell run frequency and then it will stop as previous
deceleration time after the set Dwell deceleration run time (Dec Dwell Time).  If the dwell time is set at ‘0’ or dwell
frequency is set at '0', this function is not available.

Acc Dwell command is effective only first command input so it is not available in case the frequency passes by Acc Dwell
frequency while resume the acceleration on stop. Dec Dwell operates when frequency passes by Dec Dwell frequency
on stop command input and it is not operated on simple deceleration of frequency. Dwell operation is not operated when
External brake control function is activated.
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* Acceleration Dwell

Acc Dwell command is effective only first command input so it is not available in case the frequency passes by Acc Dwell

frequency during re-acceleration on stop.

Target Frq change

Acc Dwell

Freq.

Acc. Dwell tim

Y
14

N
N

v

* Deceleration Dwell

D eSS

Dec Dwell operates when frequency passes by Dec Dwell frequency on stop command input and it is not operated on
simple deceleration of frequency. Dwell operation is not operated when External brake control function is activated.

Dec. Dwell time Target Freq. Dec. Dwell time
Dec. Dwell pya !
Y

Freq.

v

v
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8.1.7 Slip compensation operation

For an induction motor, the difference between the rotation speed of the motor and the set frequency varies according to
the load ratio. The slip compensation operation is used for the load that should compensation the speed difference(slip).
If the control mode is sensorless or vector or V/F PG, the speed difference is automatically compensate.

Rotation Synchroni
speed zed speed
/A Slip offset
Rotation control
speed of
motor
Load ratio
I e T T
DRV Control Mode Slip Compen
14 Motor Capacity 2 0.75 (0.75 kW base) kW
11 Pole Number - 4 -
12 Rated Slip - 90 (0.75 kW base) pm
BAS 13 Rated Curr - 3.6 (0.75 kW base) A
14 Noload Curr - 1.6 (0.75 kW base) A
16 Efficiency - 72 (0.75 kW base) %
17 Inertia Rate - 0 (0.75 kW base) -

DRV-09 Control Mode (control mode) : checks whether the control mode is set at No. 2 Slip Compen.

DRV-14 Motor Capacity (motor capacity) : sets the capacity of the motor connected to the inverter output.

BAS-11 Pole Number (pole number) : inputs the number of poles on the plate of the motor.

BAS-12 Rated Slip (rated slip) : input by using the rated revolution on the plate of the motor.

BAS-13 Rated Curr (rated current) : inputs the rated current on the plate of the motor.

BAS-14 Noload Curr (no-load current) : inputs the current measured when the motor operates at the rated frequency
after the load device connected to the motor axis is removed. If no-load current is hard to measure, input the current
30~50% of the current on the plate of the motor.

BAS-16 Efficiency (motor efficiency) : inputs the efficiency on the plate of the motor.

BAS-17 Inertia Rate (load inertia ratio) : selects the load inertia on the basis of the inertia of the motor.

(0: when it is less than 10 times of motor’s inertia, 1: when it is 10 times of motor’s inertia, 2~8: when it is more than 10
times of motor’s inertia)

fo=1, - [ rpran(x) Pj, f, =rated slip frequency, f, =rated frequency, rpm =rated revolution of motor, P =motor poles

1740x 4
ex) rated frequency: 60Hz, rated revolution: 1740rpm, pole numbers: 4. f, =60 _(%Oxj =2Hz
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8.1.8 PID control

1) PID Basic Operation

This is a method commonly used among the ones of auto control. PID means P: Proportional, I: Integral, and D:

Differential. By combining these 3, better control is available.

Group Code No. Function Display Setting Display Setting Range
01 App Mode 2 | ProcPID 0~4 -
16 PID Output - - - -
17 PID Ref Value - - - -
18 PID Fdb Value - - - -
19 PID Ref Set - 50.00 -100~100 %
20 PID Ref Source 0 | Keypad 0~10 -
21 PID F/B Source 0 |V 0~10 -
22 PID P-Gain - 50.0 0~1000 %
23 PID I-Time - 10.0 0~32.0 Sec
24 PID D-Time - 0 0~1000 MSec
25 PID F-Gain - 0.0 0~1000 %
26 P Gain Scale - 100.0 0~100 %
27 PID Out LPF - 0 0~10000 msec
APP 29 PID Limit Hi - | 60.00 0~300 Hz
30 PID Limit Lo - 0.5 0~300 Hz
31 PID Out Inv - No 0~1 -
32 PID Out Scale - 100.0 0.1~1000 %
34 Pre-PID Freq - 0.00 0~Max. Freq Hz
35 Pre-PID Exit - 0.0 0~100 %
36 Pre-PID Delay - | 600 0~9999 Sec
37 PID Sleep DT - | 600 0~999.9 Sec
38 PID Sleep Freq - 0.00 0~Max. Freq. Hz
39 PID WakeUp Lev - 35 0~100 %
40 PID WakeUp Mod 0 | Below Level 0~2 -
42 PID Unit Sel 0 |Hz 0~12 -
43 PID Unit Gain - 100.0 0~650 %
44 PID Unit Scale 2 | X1 0~2 -
45 PID P2-Gain - 100.0 0~1000 %
65~75 Px Define 22 | I-Term Clear 0~48 -
IN 65~75 Px Define 23 | PID Openloop 0~48 -
65~75 Px Define 24 | P Gain2 0~48 -
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The output frequency of the inverter goes through PID control in order to control the system process including the flow,
temperature and tension and so on.

APP-01 App Mode(application mode) : You can set the process PID functions by setting at No. 2 Proc PID(Process

PID).

APP-16 PID Output : Displays the present output value of the PID controller with the unit, gain and scale set in APP-42,
APP-43 and APP-44 reflected.

APP-17 PID Ref Value : Displays the currently set reference of the PID controller with the unit, gain and scale set in

APP-42, APP-43 and APP-44 reflected.

APP-18 PID Fdb Value : Displays the present feedback input of the PID controller with the unit, gain and scale set in

APP-42, APP-43 and APP-44 reflected.

APP-19 PID Ref Set : The reference value can be input if the reference type(APP-20) of PID control is set as
keypad(0:Keypad). If the reference type is set at values other than the keypad, the value set in APP-19 is ignored.

APP-20 PID Ref Source : Selects the reference input of PID control(the items marked in grey are supposed to be

provided soon in the future). If the V1 terminal is set as PID F/B Source, V1 cannot be set as the PID Ref Source. If F/B
Source is changed to another item, V1 can be set as Ref Source.

Setting Type Function PID F/B Source possibility

0 Keypad Inputs the PID reference on the inverter keypad. X
1 V1 -10~10V voltage input terminal of the terminal block 0]
2 I 0~20mA current input terminal of the terminal block (0]
3 V2 Voltage input terminal of the extended I/O option card (@)
4 12 Current input terminal of the extended I/O option card (0]
5 Int. 485 RS485 input terminal of the terminal block 0]
6 Encoder Pulse input of the encoder option card (0]
7 FieldBus Communication command by communication option card (0]
8 PLC Command by PLC option card (0]
9 Synchro Command by synchronized operation option card (0]
10 Binary Type Command by BCD option card X

The set PID reference can be displayed in the monitor mode and APP-17 and monitored in the items set as No. 17 PID
Ref Value among CNF-06~08 of CNF.

APP-21 PID F/B Source : Selects the feedback input of PID control. This can be selected in the inputs other than the

keypad input(Keypad-1, Keypad-2) in the reference input type. The feedback cannot be set as the same input as

selected in the reference.

For example, if APP-20 Ref Source is selected as No. 1 V1 terminal, the inputs other than V1 should be selected in APP-
21 PID F/B Source. Set as No. 18 PID Fdb Value of CNF-06~08, the feedback can be monitored.
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[ '
APP-22 PID P-Gain, APP-26 P Gain Scale : Sets the output ratio of the difference(error) between the reference and
feedback. If P gain is set at 50%, 50% of the error is output. The setting range of P gain is 0.0~1000.0%. If a ratio lower

than 0.1% is necessary, use P Gain Scale of APP-26.

APP-23 PID I-Time : Sets the times for output of accumulated errors. This sets the time for 100% output when the error
is 100%. If the integral time(PID |-Time) is set at 1 second, 100% is output after 1 second when the error is 100%. The
normal error can be reduced by the integral time. If the multi-function terminal block function is set at No.21 |-Term Clear
and the terminal block is ON, all the accumulated integral amount is deleted.

APP-24 PID D-Time : Sets the output of the error change rate. If the differential time(PID D-Time) is set at ImSec, 1% is
output per 10mSec when the error change rate per second is 100%.

APP-25 PID F-Gain : The set goal can be added to the PID output and the ratio is set. This can obtain a rapid response
characteristic.

APP-27 PID Out LPF : This is used when the entire system is instable because the PID controller output changes too
fast or there is too much oscillation. Normally the responsiveness is enhanced by using a low value(the initial value is 0)
but the stability can also be improved by using a higher value. The higher a value is used, the more stable the PID
controller output is but the responsiveness might be down.

APP-29 PID Limit Hi, APP-30 PID Limit Lo : Limits the output of the PID controller.
APP-32 PID Out Scale : Adjusts the size of the controller output.

APP-42 PID Unit Sel : Sets the unit of the control.

Setting Type Function

0 % - Displayed in percentage instead of a certain physical value.
1 Bar
i m||33ar Pressure Various pressure units are available.
a

4 kPa
5 Hz ) . .
5 Speed Displays the inverter output frequency or motor revolution.

rpm
7 \% Voltage
8 | Current ) . -

- Displayed in voltage, current or consumed electricity.

9 kW Electric power
10 HP Horse power
11 °c . .
1 o Temperature In Fahrenheit or Centigrade.

APP-43 PID Unit Gain, APP-44 PID Unit Scale : Adjusts the size suited to the unit selected in APP-42 PID Unit Sel.

APP-45 PID P2-Gain : The gain of the PID controller can be changed by using the multi-function terminal. If the function
of the terminal block selected from IN-65~75 is set at No. 23 P Gain2 and then the selected terminal is input, the gain set
in APP-45 can be by passed instead of the gain set in APP-22 and APP-23.
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2) PID Control Block Diagram

{

Keypad -1 Lo
Keypad -2. o
V1 e APP -01 : Proc PID or MMC
—11 0,
V2 »
i Main Speed
Encoder Lo
Int . 485
Fieldbus | © @ PID Forward Gain
pic_ 20
Synchro o | © P Ks
Binary > © — P Controller
0 Multi-functi;n Input Output Gain Multi-function Input
Terminal Setting @ - Terminal Setting
PID Ref Set d APP-26
APP - 20 ~P11) :
@ - (P1~P11): P2 Gain! 1ep 11
PIDrll._imit : PID Openloop
Keypad APP - i
=t o o
PID Ref Value
V1 MONGroup m—
S K +
APP-17 APP -22 PID Out
\II; -0 Gain Inverse Limit +‘ ’ > S
_0 4
12 Lo +0 >‘ b 1 g = .
Encoder Lo » x + )CJ ’ e
Int .485 Lo APP -24
Fieldbus | o -
_Binary | @ APP-23 PDOut  PIDOut | Target
Y —
< Scale Inv PID Frequency
Limit Lo
I\I11 o 0
T Y Muli-f |
o ulti-function Input
———plo Terminal Setting
E|nc°4(_i_>5e‘r,r < . (P1~P11)
F'ntI(ib Lo © : I Term Clear
ieldbus
Fieldbus |
PLC o MON Group’
Synchro s /APP -18
_Binary | PID FBK
Value

- If PID change operation (changes from PID operation to normal operation) comes into multi-function inputs
(P1~P11), the value of [%)] is converted to the one of [Hz] and is output.

- Polarity of normal PID output PID OUT is unipolar and is limited by APP-29 (PID Limit Hi) and APP-30 (PID
Limit Lo).

- 100.0% is the standard of DRV-20 (maxFreq).

3) Pre-PID Operation

This is the function of normal acceleration to the set frequency without PID motion if an operating command is input and
starting PID operation when the control amount increases to a certain degree.

APP-34 Pre-PID Freq : The frequency to normal acceleration is input if normal acceleration is necessary without PID
control motion. For example, if Pre-PID Freq is set at 30Hz, normal operation continues at 30Hz until the control
amount(PID feedback amount) goes up above what is set in APP-35.

APP-35 Pre-PID Exit, APP-36 Pre-PID Delay : PID control operation starts if the input feedback amount(control amount)

of the PID controller is larger than the value set in APP-35. However, if an amount smaller than the value set in APP-35
continues for the period of time set in APP-36, the output is discontinued with a “Pre-PID Fail” trip.
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4) PID Sleep Mode(Sleep)

APP-37 PID Sleep DT, APP-38 PID Sleep Freq : If the inverter continues to operate for the time set in APP-37 PID
Sleep DT under the frequency set in APP-38 Sleep Freq, is stops operating and goes into Sleep Mode. For the threshold
of shift from PID Sleep Mode to PID operation mode back, see APP-39 PID WakeUp Lev.

APP-39 PID WakeUp Lev, APP-40 PID WakeUp Mod : Sets the threshold of starting PID operation from the PID sleep
mode described above. If you select O(Below Level) in APP-40 and the feedback is smaller than set in APP-39 PID
WakeUp Leyv, PID operation resumes. No. 1(Above Level) restarts operation when it is larger than the value set in APP-
39. No. 2(Beyond Level) restarts operation when the difference between the reference and feedback is larger than the
value set in APP-39.

PID Sleep Freq(APP-

PID WakeUp Lev
(APP-39)

PID
Feedback
Output
frequenc
y
Fx
PID

operation Sleep WakeUp

section section section

PID Sleep DT(APB-

37)

5) PID Operation by pass (PID Openloop)

If, among muilti-function terminal blocks, the terminal set at No. 22 PID Openloop in IN-65~75 Px Define is input, PID
operation stops and changes to normal operation. The terminal OFF, PID operation resumes.

8-16



Chapter 8 Applied Functions
| ]

8.1.9 Auto tuning

The motor parameter can be automatically measured. In addition, if the encoder option card is connected to the main
body of the inverter, you can test the operation of the encoder. The motor parameters measured through auto tuning are
used for auto torque boost, sensorless vector control and vector control and so on.

Ex) 0.75kW, 220V class Motor

Function Display Setting Display

DRV 14 Motor Capacity 2 0.75 kW
1 Pole Number - 4 -
12 Rated Slip - 40 rpm
13 Rated Curr - 36 A
14 Noload curr - 1.6 A
15 Rated Volt - 220 \Y

BAS 16 Efficiency - 72 %
20 Auto Tuning 0 None -
21 Rs - 26.00 Q
22 Lsigma - 179.4 mH
23 Ls - 1544 mH
24 Tr - 145 msec

APO 04 Enc Opt Mode 0 None -

/1\ Caution

Be sure to conduct auto tuning after the motor stops operating.

Before conducting auto tuning, make sure that you input the number of motor poles, rated slip, rated
current, rated voltage and efficiency shown on the motor plate. For the items not input, automatically
set values are used.

Input Motor Rating No load Rating slip Stator Leakage
voltage capacity current current frequency resistance inductance

[kW] [A] [A] [Hz] [©] [mH]

200 0.2 1.1 0.8 3.33 14.0 404
04 24 14 3.33 6.70 26.9

0.75 34 1.7 3.00 2.600 17.94

1.5 6.4 26 2,67 1.170 9.29

22 8.6 33 2.33 0.840 6.63

37 13.8 5.0 233 0.500 448

55 21.0 71 1.50 0.314 3.19

75 282 93 1.33 0.169 2.844

1 40.0 124 1.00 0.120 1.488

15 53.6 1565 1.00 0.084 1.118
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Input Motor Rating No load Rating slip Stator Leakage
voltage capacity current current frequency resistance inductance
[kW] [A] [A] [Hz] [Q] [mH]
18.5 65.6 19.0 1.00 0.068 0.819
22 76.8 215 1.00 0.056 0.948
30 104.6 29.3 1.00 0.042 0.711
37 128.6 47 1.00 0.033 0.568
45 156.0 421 1.00 0.028 0474
55 184.1 49.7 1.00 0.023 0.389
75 2445 61.1 1.00 0.016 0.284
90 289.5 72.3 1.00 0.014 0.250
0.2 0.7 05 3.33 28.00 121.2
04 1.4 0.8 3.33 14.0 80.8
0.75 20 1.0 3.00 7.81 53.9
15 3.7 15 267 3.52 27.9
22 50 19 233 2.520 19.95
37 8.0 29 2.33 1.500 13.45
55 121 41 1.50 0.940 9.62
75 16.3 54 1.33 0.520 8.53
1 23.2 7.2 1.00 0.360 448
15 31.0 9.0 1.00 0.250 3.38
400 18.5 38.0 11.0 1.00 0.168 2457
22 445 125 1.00 0.168 2.844
30 60.5 16.9 1.00 0.126 2133
37 744 201 1.00 0.101 1.704
45 90.3 244 1.00 0.084 1422
55 106.6 28.8 1.00 0.069 1.167
75 1416 354 1.00 0.050 0.852
90 167.6 419 1.00 0.039 0.715
110 203.5 488 1.00 0.032 0.585
132 2423 58.1 1.00 0.027 0.488
160 290.5 69.7 1.00 0.022 0.403
185 335.0 770 1.00 0.021 0.380

6) Motor Parameter Tuning (Rs, Lsigma, Ls, Tr, Noload curr)

BAS-20 Auto Tuning : Selects the type of auto tuning and implements auto tuning. Auto tuning starts if you select one of
the items below and press PROG.

0: None
Displays the initial auto tuning item. After auto tuning is completed, that it is finished is displayed.
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1:ALL
The motor parameter is measured with the motor rotating. The stator resistance(Rs), leak inductance(Lsigma), stator
inductance(Ls), no-load current(Noload Curr) and rotor time constant(Tr) are all measured. When the encoder option
card is mounted, the encoder state is also measured. For encoder state measurement, the related functions of the
encoder should be rightly set. For setting the control mode at vector control, set the auto tuning item at No. 1 ALL. If load
is connected to the motor axis, the parameter might not be correctly measured because the motor measures the
parameter while rotating. Therefore, for correct measurement, remove the load attached to the motor axis before use. If
Control Mode(DRV-09) is Sensorless-2, the rotor time constant(Tr) is tuned while it is static.

2 :ALL (Stdstl)
Motor parameter is measured when motor is stopped. Measure stator resistance(Rs), leak inductance(Lsigma), and the
rotor time constant(Tr) all together at the same time. This mode is available when Control Mode(DRV-09) is Sensorless-2.

3 : Rst+Lsigma

The parameter is measured with the motor not operating. The measured values are used for auto torque boost and
sensorless vector control. Because the motor is not rotating, the connection between the motor axis and load does not
affect the parameter measurement. However, be careful not to rotate the motor axis at the load side.

4 :Enc. Test

Connect the encoder option card to the main body of the inverter and connect the encoder cable attached to the motor to
the option card. The motor checks connection and misconnection of A and B pulses. Be sure to set related functions
correctly for encoder state measurement.

5:Tr
When Control Mode(DRV-09) is Vector, the motor measures the rotor time constant(Tr) while rotating. If Control
Mode(DRV-09) is Sensorless-2, the motor measures the rotor time constant(Tr) while static.

If Control Mode(DRV-09) shifts from Sensorless?2 to Vector, you should conduct time constant(Tr) tuning again.

BAS-21 Rs ~ BAS-24 Tr, BAS-14 Noload Curr : Displays the motor parameter measured in auto tuning. Of the auto
tuning selected above, for the parameter missing from the measurement items, the default value is displayed.

7) Encoder Connection Status Measurement

Function Display Setting Display Setting Range Unit
BAS 20 Auto Tuning 3 | EncTest 0~4 -
01 Enc Opt Mode 1 | Feed-back 0~2 -
04 Enc Type Sel 0 | Line Driver 0~2 -
APO 05 Enc Pulse Sel 0 | (A+B) 0~2 -
06 Enc Pulse Num - | 1024 10~4096 -
08 Enc Monitor - |0 - -

APO-01 Enc Opt Mode : Set at No. 1 Feed-back.

APO-04 Enc Type Sel : Selects the encoder signal transmission method according to the encoder manual. One of Line
Driver(0), Totem or Com(1) and Open Collect(2) is selected.
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APO-05 Enc Pulse Sel : Sets the encoder output pulse direction. Forward operation in case of No. 0 (A+B) and reverse
operation in case of No. 2 —(A+B) are selected. No. 1 is selected for use as the frequency setting reference.

APO-06 Enc Pulse Num : Inputs the output pulse number per rotation.
APO-08 Enc Monitor : Convert encoder output in terms of motor revolution and displays it in terms of Hz and rpm.

BAS-20 Auto Tuning : Forward operation is carried out to 20Hz if you set the encoder related items described above
and set auto tuning at No. 3 Enc Test. After forward operation, it decelerates and accelerates back to 20Hz in the reverse
direction. In case of a failure of the encoder, the auto tuning item changes into None. In case of encoder misconnection,

Enc reversed is displayed. In such a case, change APO-05 Enc Pulse Sel or change 2 lines of the inverter output lines
connected to the motor with each other.

8.1.10 V/F operation using speed sensor

Code No. Function Displa Setting Display
DRV 09 Control Mode 1 | VIFPG 0~5 -
45 PG P-Gain - | 3000 0~9999 -
CON 46 PG I-Gain - |50 0~9999 -
47 PG Slip Max % - [ 100 0~200 %
APO 01 Enc Opt Mode 1 | Feed-back 0~2 -

You can enhance the speed control precision of the V/F controller by mounting the encoder option card. Check the
encoder connection status before operation starts.
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DRV-09 Control Mode : Sets the control mode at No. 2 V/F PG. Operation is carried out with the speed controller added
to No. 0 V/F control mode. The reference of the speed controller is the set frequency and the feedback is the encoder

input.

CON-45 PG P-Gain, CON-46 PG I-Gain : Sets the proportional gain of the speed controller(PG P-Gain) and integral

gain(PG I-Gain). The higher the proportional gain is set, the faster the responsive characteristic is, but if it is set too high,
the speed controller might be instable. For the integral, the lower it is set, the faster the response is. If it is set too low, the
speed controller might be instable.

CON-47 PG Slip Max % : The percentage value of the rated slip(BAS12:Rated Slip). The set value is used for the
maximum compensation slip. For example, if this function code is set at 90% and the rated slip(BAS12:Rated Slip) is
30rpm, the maximum compensation slip is 30 * 0.9 = 27rpm.

8.1.11 Sensorless (l) vector control

Function Display Setting Display
09 Control Mode Sensorless-1 -
DRV 10 Torque Control No -
14 Motor Capacity XXX kw
11 Pole Number 4 -
12 Rated Slip 2.00 rpm
13 Rated Curr 3.6 A
BAS 14 Noload curr 0.7 A
15 Rated Volt 220 \%
16 Efficiency 83 %
20 Auto Tuning Rs+Lsigma -
CON 21 ASR-SL P Gain 100.0 %
22 ASR-SL | Gain1 200 mSec

/1\ Caution

The parameter of the motor connected to the output terminal of the inverter should be measured for high-
performance operation. Measure the parameter using auto tuning(BAS-20 Auto Tuning) before vector
operation. For high-performance control of sensorless(l) vector control, the inverter capacity should be equal
to that of the motor. If the motor capacity is lower than the inverter capacity by more than 2 phases, there
might be a problem with the control characteristic, so change the control mode to V/F control. In addition, in
case of sensorless(l) vector control operation, do not connect more than one motor to the inverter output.
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Before auto tuning, enter the items on the motor plate first.

DRV-14 Motor Capacity (motor capacity)
BAS-11 Pole Number (number of poles)
BAS-12 Rated Slip (rated slip)

BAS-13 Rated Curr (rated current)
BAS-15 Rated Volt (rated voltage)
BAS-16 Efficiency (efficiency)

Auto tuning with motor static : If the load connected to the motor axis is hard to remove, set the auto tuning item(BAS-
20 Auto Tuning) at No. 2 Rs+Lsigma for the motor parameter to be measured with the motor static. For the no-load
current of the motor, the default value is used. WWhen auto tuning finishes, the measured values of the motor stator
resistance(Rs) and leak inductance(Lsigma) are saved in BAS-21 and BAS-22.

Auto tuning with motor rotating : If the load connected to the motor axis can be removed, set the auto tuning item at
No. 1 All after separating the load for the motor to measure the parameter while rotating. When auto tuning finishes, the
measured values of the motor stator resistance(Rs), leak inductance(Lsigma) and no-load current(Noload Curr) are
saved.

CON-21 ASR-SL P Gain1, CON-22 ASR-SL | Gain1 : The speed controller gain of the sensorless(l) vector control can
be changed. The controller gain is set according to the default motor parameter and Acc/Dec time.

A Caution

The controller gain can be adjusted according to the load characteristic. However, motor overheat of
system instability might occur according to the controller gain setting.

DRV-10 Torque Control : Selects and uses the speed control mode and torque control mode from the sensorless(l)
vector control mode. If you set the torque control(DRV-10) at Yes, change into torque control mode occurs before
operation. For details on the torque control mode, see 8.1.14 Torque control.

& Caution

Torque control is not available during low speed regeneration region and low speed with light load. Please,
choose vector control.

When using torque control, do not switch over commands of forward and reverse rotation are during
operation. It may cause over current or deceleration error of reverse direction. When controlling with vector
control, please set Speed Search in case that there is possibility to operate during motor free run.

(CON-71 Speed Search = set Speed Search during acceleration(0001))
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8.1.12 Sensorless(ll) vector control

Group | Code No.

Function Display

Setting Display

09 Control Mode Sensorless-2 -
DRV 10 Torque Control No -
14 Motor Capacity Changeable according to capacity of the motor kW
1 Pole Number 4 -
12 Rated Slip Changeable according to capacity of the motor Hz
13 Rated Curr Changeable according to capacity of the motor A
BAS 14 Noload curr Changeable according to capacity of the motor A
15 Rated Volt 220/380/440/480 \
16 Efficiency Changeable according to capacity of the motor %
20 Auto Tuning All -
20 SL2 G View Sel Yes -
21 ASR-SL P Gain1 Changeable according to capacity of the motor %
22 ASR-SL | Gain1 Changeable according to capacity of the motor Msec
23 ASR-SL P Gain2 Changeable according to capacity of the motor %
24 ASR-SL | Gain2 Changeable according to capacity of the motor %
26 Observer Gain1 10500 -
CON 27 Observer Gain2 100.0 %
28 Observer Gain3 13000 -
29 S-Est P Gain 1 Changeable according to capacity of the motor -
30 S-Est | Gain 1 Changeable according to capacity of the motor -
31 S-Est P Gain 2 Changeable according to capacity of the motor %
32 S-Est1 Gain 2 Changeable according to capacity of the motor %
48 ACR P-Gain 1200 -
49 ACR I-Gain 120 -

/1\ Caution

The parameter of the motor connected to the output terminal of the inverter should be measured for
high-performance operation. Measure the parameter using auto tuning(BAS-20 Auto Tuning) before
vector operation. For high-performance control of sensorless(l) vector control, the inverter capacity
should be equal to that of the motor. If the motor capacity is lower than the inverter capacity by more
than 2 phases, there might be a problem with the control characteristic, so change the control mode to
VIF control. In addition, in case of sensorless(l) vector control operation, do not connect more than
one motor to the inverter output.
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Before auto tuning, enter the items on the motor plate first.

DRV-14 Motor Capacity (motor capacity)
BAS-11 Pole Number (number of poles)
BAS-12 Rated Slip (rated slip)

BAS-13 Rated Curr (rated current)
BAS-15 Rated Volt (rated voltage)
BAS-16 Efficiency (efficiency)

Separate the load connected to the motor shaft and set the auto tuning item at No. 1 All. The motor measures the
parameter while rotating. When auto tuning finishes, the measured values of the motor stator resistance(Rs), leak
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-20 SL2 G View Sel : If you select No. 1 Yes, the user can set various gains(CON-23 ASR-SL P Gain2, CON-24
ASR-SL | Gain2, CON-27 Observer Gain2, CON-28 Observer Gain3, CON-31 S-Est P Gain2, CON-32 S-Est | Gain2)
applied to rotation at higher than medium speed(about 1/2 of the base frequency). If you select No. 0 No, the related
parameter is not displayed.

1) Speed Controller Gain

CON-21 ASR-SL P Gain1, CON-22 ASR-SL | Gain1 : The speed PI controller gain of the sensorless(ll) vector control
can be changed. In Pl speed controller, the speed controller Pl gain is the proportional gain of the speed error and has a
characteristic of having higher torque output command as the speed error rises. That is why the higher the speed error is,
the faster speed variance decreases. The speed controller | gain is the integral gain of the speed error. When a constant
speed error continues, the speed controller | gain is the time(msec) it takes until the rated torque output command. The
lower the value is, the faster the speed variance decreases.

The wave form of the speed controller gain can be improved after observing the tendency of the speed change. If the
speed variance is not rapidly reduced, the speed controller P gain can be increased or | gain(time in terms of msec) can
be decreased. However, if P gain is increased or | gain is decreased too much, a lot of vibration might occur. In addition,
in case of oscillation of the speed wave form, it can be adjusted by increasing | gain or P gain.

CON-23 ASR-SL P Gain2, CON-24 ASR-SL | Gain2 : Can be seen only when SL2 G View Sel(CON-20) is set as No. 1
Yes. The speed controller gain at higher than the medium speed of sensorless(ll) vector control(about 1/2 of the base
frequency).

CON-23 ASR-SL P Gain2 is set as the percentage of the low speed gain CON-23 ASR-SL P Gain1. That is, the lower P
Gain2 is than 100.0%, the lower the responsiveness is. For example, if CON-23 ASR-SL P Gain1 is 50.0% and CON-23
ASR-SL P Gain2 is 50.0%, the speed controller P gain at higher than the actual medium speed is 25.0%.

CON-24 ASR-SL | Gain2 is also set in percentage of the CON-24 ASR-SL | Gain1. For | gain, as well, the lower | Gain2 is,
the lower the responsiveness is. For example, if CON-23 ASR-SL | Gain1 is 100msec and CON-23 ASR-SL | Gain2 is
50.0%, the speed controller | gain at higher than the actual medium speed is 200msec. The controller gain is set
according to the default motor parameter and Acc/Dec time.
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2) Magnetic Flux Observer Controller Gain

CON-26 Observer Gain1, CON-27 Observer Gain2, CON-28 Observer Gain3 : For sensorless(ll) vector control, the
observer for estimating the stator current and rotor magnetic flux of the motor is essential. Observer Gain1(CON-26)
applies at low and medium speed and Observer Gain2(CON-27) applies at medium and high speed and Observer
Gain3(CON-28) applies in the torque mode. It is recommended that you do not change the observer gain from its default
value.

Observer Gain2(CON-27) and Observer Gain3(CON-28) can be see only when SL2 G View Sel(CON-20) is set at No. 1
Yes.

3) Speed Estimator Gain

CON-29 S-Est P Gain1, CON-30 S-Est | Gain1 : The speed estimator gain of sensorless(ll) vector control can be
changed. The speed estimator P gain or | gain can be increased or decreased by a small amount for adjustment when
the displayed value of speed is not equal to the goal value in a normal state. These gains can be also adjusted when
there is great vibration in the motor or high current ripple with power ON. In such a case, you can conduct a test mostly
by decreasing the P gain or | gain of the speed estimator. The speed estimator gain is set according to the default motor
parameter and Acc/Dec time.

CON-31 S-Est P Gain2, CON-32 S-Est | Gain1 : Can be see only when SL2 G View Sel(CON-20) is set at No. 1 Yes.
The speed estimator gain can be changed at higher than the medium speed(above a half of the base frequency) in
sensorless(ll) vector control.

CON-31 S-Est P Gain2 and CON-32 S-Est | Gain1 are respectively set as the percentage of low speed gain CON-29 S-
Est P Gain1 and CON-30 S-Est | Gain1. For example, if CON-29 S-Est P Gain1 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. The setting method is the same as
the low and medium speed gain setting method. The speed estimator gain is set according to the default motor
parameter and Acc/Dec time.

CON-34 SL2 OVM Perc : Output Voltage have a linearity for Input Voltage at non-overmodulation area which the ratio of
Output Voltage /Input Voltage is below 100%. At CON-34 (SL2 OVM Perc) can set the voltage range which is limited at
Sensorless-2 overmodulation area. In a application such as impact load (Press etc.; Torque limit<load), Tripless
operation can be possible by increasing the value of CON34 (SL2 OVM Perc) when load is applied. (Default value: 120

[%])

Also, Input Voltage is lower than nominal voltage at the area where supply a unstable input voltage so OC1 Trip is
occurred frequently when heavy reverse load such as impact load (Torque Limit<Load) is applied. The Trip caused by
lower Output Voltage. In this case, set the CON-34 (SL2 OVM Perc) to 140~150% and you can operate Tripless
operation in case heavy load is applied.

CON-48 ACR P-Gain, CON-49 ACR | Gain : Adjusts the P gain and | gain of the current Pl controller.

DRV-10 Torque Control : The speed control mode and torque control mode are selected from the sensorless(ll) vector
control mode and used. If the torque control(DRV-10) is set as Yes, operation is carried out in the torque control mode.
For details on the torque control mode, see 8.1.14 Torque control.

& Caution

The controller gain can be adjusted according to the load characteristic. However, motor overheat of
system instability might occur according to the controller gain setting.
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Guide on Various Gain Adjustment of Sensorless (ll) Vector Control : Because the sensorless(ll) vector control is
greatly influenced by the characteristics of the motor and load, it is sometimes necessary to adjust the controller gain.
Let’s assume that the sensorless(ll) vector control is carried out in speed mode (DRV-10 torque control set at No. 0 No).

Firstly, if instable operation is observed at extremely low speed below 2~3Hz) or the speed bounds during starting, adjust
the gain properly increasing CON-22 ASR-SL | Gain1 until it is twice the default value.

Secondly, where regenerative load is usually used, torque ripple might occur frequently in the motor with regenerative
load supplied. In such a case, try increasing CON-21 ASR-SL P Gain1 to 50% of the default value to adjust the gain
properly. If it does not work, increase CON-21 ASR-SL P Gain1 back to the default value and adjust the gain value
decreasing CON-30 S-Est | Gain 1 to 50% of the default value.
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8.1.13 Vector control

The motor operates at the vector control mode in which high precision control of speed and torque is provided with
the encoder option card mounted on the main body of the inverter.

Function Display Setting Display
DRV 09 Control Mode 5 Vector -
21 Hz / rpm Sel 1 Rpm Display -
BAS 20 Auto Tuning 1 All -
09 PreExTime - 1.0 Sec
10 Flux Force - 100.0 %
1 Hold Time - 1.0 Sec
12 ASRP Gain 1 - 50.0 %
13 ASR | Gain 1 - 300 MSec
15 ASRP Gain 2 - 50.0 %
16 ASR | Gain 2 - 300 mSec
18 Gain Sw Freq - 0.00 Hz
19 Gain Sw Delay - 0.10 Sec
CON 51 ASR Ref LPF - 0 MSec
52 Torque Out LPF - 0 mSec
53 Torque Lmt Src 0 Keypad-1 -
54 FWD +Trq Lmt - 180 %
55 FWD —Trg Lmt - 180 %
56 REV +Trq Lmt - 180 %
57 REV —Trg Lmt - 180 %
58 Trq Bias Src 0 Keypad-1 -
59 Torque Bias - 0.0 %
60 Trq BiasFF - 0.0 %
N 65~75 Px Define 36 | AsrGain2 -
65~75 Px Define 37 | ASRP/PI -

/1\ Caution

For high performance operation of the vector control mode, correct data should be input on the
related functions including the motor parameter measurement and encoder and so on. Follow the
setting order below before vector control operation. For high-performance control of sensorless(l)
vector control, the inverter capacity should be equal to that of the motor. If the motor capacity is
lower than the inverter capacity by more than 2 phases, there might be a problem with the control
characteristic, so change the control mode to V/F control. In addition, in case of vector control
operation, do not connect more than one motor to the inverter output.
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1) Preparation before Starting
Separate the load connected to the motor axis.
Motor parameter input : enter the following values shown on the motor plate.

DRV-14 Motor Capacity (motor capacity)
BAS-11 Pole Number (number of poles)
BAS-12 Rated Slip (rated slip)

BAS-13 Rated Curr (rated current)
BAS-15 Rated Volt (rated voltage)
BAS-16 Efficiency (efficiency)

2) Check whether the encoder option card is mounted on the main body of the inverter.

Set the encoder option mode(APO-01) at No.1 feedback and input the following information according to the specification
of the encoder.

APO-04 Enc Type Sel: select signal delivery method of encoder. Set with instruction manual of encoder. According to
specifications of encoder, select one out of Line Driver(0), Totem or Com(1), and Open Collect(2).

APO-05 Enc Pulse Sel: set the way of encoder output pulse.

In case of (A+B) of NO.0, select forward operation,
In case of (A+B) of NO.2, select reverse operation. Select NO.1, select frequency reference for setting.

APO-06 Enc Pulse Num: input the number of pulse per rotation.

BAS 20 Auto Tuning 3 | EncTest 0~4 -
01 Enc Opt Mode 1 | Feed-back 0~2 -
04 Enc Type Sel 0 Line Driver 0~2 -
APO 05 Enc Pulse Sel 0 | (A+B) 0~2 -
06 Enc Pulse Num - 1024 10~4096 -
08 Enc Monitor - - - -

APO -01 Enc Opt Mode: Set as No. 1 feedback.

APO -04 Enc Type Sel: Set the method to deliver a signal. Set it right, referring to the manual. Select one out of Line
Driver(0), Totem or Com(1), Open Collect(2).

APO-05 Enc Pulse Sel: set the way of encoder output pulse.

In case of (A+B) of NO.0, select forward operation,
In case of (A+B) of NO.2, select reverse operation. Select NO.1, select frequency reference for setting.

APO-06 Enc Pulse Num: input the number of pulse per rotation.

APO-08 Enc Monitor: convert encoder output to the number of motor rotation and write in unit, Hz or rpm.
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BAS-20 Auto Tuning: forward operation is run up to 20Hz if setting Enc Test of NO.3 after setting related parts of
encoder explained above. After forward operation and deceleration, acceleration is run up to 20Hz. If encoder does not

have any problems, auto tuning part changes to None. In case of misconnection, indicates the sign, ‘Enc reversed'. In
this case, change APO-05 Enc Pulse Sel or change and connect 2 lines out of inverted output lines connected to motor.

3) Auto Tuning
Select No. 1 All in auto tuning item(BAS-20).
4) Initial Excitation

CON-09 PreExTime : Sets the initial excitation time. Operation can be started after excitation to the rated speed of the
motor.

CON-10 Flux Force : The initial excitation time can be reduced. The motor flux increases to the rated flux with the time
constant in the following figure. Therefore, to reduce the time it takes to reach the rated flux, by supplying the flux-oriented
value higher than the rated flux so that the actual flux approximates the rated value, an motion is taken to reduce the
supplied flux-oriented value.

Motor flux 1

Excitation T
current ' .

FX-CM X

5) Gain Setting

CON-12 ASR P Gain 1, CON-13 ASR | Gain 1 : Sets the proportional gain and integral gain of the speed
controller(ASR). The higher the proportional gain is, the faster the response is, which applied to high load. But if the gain
is too high, the speed of the motor might oscillate.

CON-15 ASR P Gain 2, CON-16 ASR | Gain 2 : A separate controller gain can be used according to the rotation speed
of the motor and the load system. The gain of the speed controller varies according to the set values of the gain change
frequency(CON-18) and change time(CON-19).

CON-51 ASR Ref LPF : Used in vector speed mode. The filter time constant of the speed controller reference input can
be adjusted.

CON-52 Torque Out LPF : Used in the vector speed or vector torque mode. In the vector speed, the filter time constant
of the speed controller output can be adjusted. In the vector torque, the filter time constant of the torque command can be
adjusted.

CON-48 ACR P-Gain, CON-49 ACR | Gain : Used in sensorless speed/torque and vector speed/torque modes and
adjusts the P gain and | gain of the current PI controller.

IN-65~75 Px Define
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36 : ASR Gain2
If the set terminal is input, the gain can be changed after the change time(CON-19).

37 :ASRP/PI
Moves during stop. If the set terminal is input, the integral controller is not active.

6) Torque Limit

The size of the torque reference is adjusted by limiting the speed controller output. Both reverse and regenerative limits
for forward and reverse operation can be set.

CON-53 Torque Lmt Src : Selects the type of torque limit setting. The torque limit can be set by using the keypad,
analog input of the terminal block(V1, 11) or communication option.

0: Keypad-1, 1 : Keypad-2
Sets the torque limit using the keypad. Up to 200% can be set on the basis of the rated torque of the motor and the limits
on the rotation direction, reverse and regenerative limits are set in the following codes.

CON-54 FWD +Trq Lmt : forward motoring operation torque limit
CON-55 FWD —Trq Lmt : forward regeneration operation torque limit
CON-56 REV +Trg Lmt : reverse motoring operation torque limit
CON-57 REV —Trq Lmt : reverse regeneration operation torque limit

2:V1,3: 11

The torque limit is set by using the analog input terminal of the inverter terminal block. The maximum torque is set by
using IN-02 Torque at 100% item. For example, if IN-02 is set at 200% and voltage input(V1) is used, the torque limit is
200% when 10V is input(only when the V1 terminal function is set at the default function). When the torque limit setting
method is other than the keypad, the set value is confirmed in the monitor mode. No. 21 Torque Limit is selected in
Config Mode CNF-06~08.

3:Int485
Sets the torque limit using the communication terminal of the inverter terminal block.

Torque Bias Setting
CON-58 Trq Bias Src : Selects the type of setting of the offset value added to the torque reference.

0: Keypad-1, 1 : Keypad-2
Setting by using the keypad is input in CON-38 Torque Bias. up to 120% of the rated current of the motor can be set.

2:V1,3:11,6:Int485
The setting method is the same as the torque reference described above. The setting can be checked in MON mode
and select No. 21 Torque Bias among CNF-06 ~ 08.

IN-65~75 Px Define : Although the multi-function input is set at 48 Trq Bias, if the multi-function input is not ON, the
Torque Bias values being input into the keypad, analog or communication are ignored.

CON-60 Trq BiasFF : This is added to the torque bias to compensate for the loss from the motor rotation direction. If a (-)
value is input, the torque bias decreases by the amount of the input.
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Permanent Control in Stop : Hold Time

CON-11 Hold Time : Permanent operation continues for the set period of time when the motor decelerates and stops
according to the stop command and the output is blocked.

Output s Hald Time
voltage !

1

Frequency

Operating
command

8.1.14 Torque control (When you want to control the torque)

Torque control is controlling the motor for the torque output set at the torque command value. The rotation speed of the
motor stays constant when the output torque and load torque of the motor are in balance. Therefore, the motor rotation
speed in torque control is determined by the load. If the output torque is larger than the motor load, the motor speed
gradually goes up. To prevent this, it is recommended you set the speed limit to the motor rotation speed. (You cannot
control the torque during limit speed operation)

1) Torque Control Setting

- DRV-09 Control Mode : Sets the control mode at No. 3 or 4 SensorlessNo.1,2 or 5 Vector.
- DRV-10 Torque Control : Sets torque control as No. 1 Yes.

Code No. Function Display Setting Display
02 Cmd Torque - 0.0 %
DRV 08 Trg Ref Src 0 Keypad-1 -
09 Control Mode 5 Vector -
10 Torque Control 1 Yes -
BAS 20 Auto Tuning 1 Yes -
62 Speed Lmt Src 0 Keypad-1 -
CON 63 FWD Speed Lmt - 60.00 Hz
64 REV Speed Lmt - 60.00 Hz
65 Speed Lmt Gain - 100 %
IN 65~75 Px Define 35 Speed/Torque -
31~33 Relay x or Q1 27 Torque Dect -
ouT 59 TD Level - 100 %
60 TD Band - 50 %
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& Caution

For operation in the torque control mode, the sensorless vector mode and the basic operation
conditions described in the vector control mode should be set in advance.

Torque control is not available during low speed regeneration region and low speed with light load.
Please, choose vector control.

When using torque control, do not switch over commands of forward and reverse rotation are during
operation. It may cause over current or deceleration error of reverse way. When controlling with vector
control, please set Speed Search in case that there is possibility to operate during motor free run.
(CON-71 Speed Search = set Speed Search during acceleration 0001).

2) Torque Reference Setting

Torque reference can be set in the same way as the frequency reference. The torque control mode set, the frequency
reference is not active.

DRV-08 Trq Ref Src : Selects the type to use as the torque reference.

0: Keypad-1, 1 : keypad-2
Input the torque reference using the keypad. The torque can be set in CON-02 Cmd Torque and up to 180% of the motor
rated torque can be set.

2:V1,3: 11

The torque reference can be input by using the voltage(V1) or current(I1) terminal block of the inverter. Set the maximum
torque by using the item of IN-02 Torque at 100%. For example, if IN-02 is set at 200% and the torque reference is set
with the current input (I1), you can check the setting in MON mode and select no. 19 Torque Ref from CNF-06 ~ 08.

6 :Int485
Set the torque reference using the communication terminal on the terminal block.

3) Speed Limit

During operation in the torque control mode, the operating speed can go up at the maximum operating speed according
to the load condition. Therefore the speed limit function is used to prevent such divergence of speed.

CON-62 Speed Lmt Src : Selects the type of speed limit setting.

0: Keypad-1, 1 : keypad-2
The speed limit is set by using the keypad. The forward speed limit is set in CON-63 FWD Speed Lmt and the reverse
speed limit is set in CON-64 REV Speed Lmt.

2:V1,3:11,6:Int485
Operates the same way as the frequency command setting method. The setting can be checked in MON mode and
select No.21 Torque Bias from CNF-06 ~ 08.

CON-65 Speed Lmt Gain : Sets the rate of reference decrease when the motor speed exceeds the speed limit. If No. 35

of the multi-function input terminal function items is selected and input during stop, the operation can shift from the torque
control mode to vector control mode(speed control).
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8.1.15 Droop control

This can be used to prevent saturation of the speed controller in vector control or for load balancing when one load is

driven by multiple controllers.

66
CON

Function Display

Droop Perc

Initial Setting Display

0.0

%

67

Droop St Torque

100.0

%

CON-66 Droop Perc : Sets the rate to be reflected in the speed command value on the basis of the motor rated torque.

CON-67 Droop St Torque : Sets the torque at which the droop control operation starts.

The motor speed is adjusted as follows according to the load torque on the basis of the set value.

Droop speed = Maximum frequency x DroopPerc x

8.1.16 Speed/Torque change function

Torque reference - DroopStTorque

100% torque - DroopStTorque

This function is active only in vector control. You can shift from the speed mode to torque mode or shift from the torque
mode to speed mode by the multi-function input.

Code No.

Function Display

Initial Setting Display

CON 68 SPD/TRQAcc T - 20.0 Sec
69 SPD/TRQDec T - 30.0 Sec
IN 65~75 P x Define 35 | Speed/Torque -

If the multi-function input, which is set as Speed/Torque, is ON during Vector Torque (DRV-09:Vector, DRV-10:Yes)

operation, the operation shifts to the vector speed mode according to the Acc/Dec time set in CON-68~69.

If the multi-function input, which is set as Speed/Torque, is ON during Vector Speed (DRV-09:Vector, DRV-10:No)

operation, the operation immediately shifts to the vector torque mode.

8.1.17 Kinetic energy buffering

If a power outage occurs, the DC link voltage goes down and a low voltage failure occurs blocking output. This function
maintains the DC link voltage by controlling the inverter output frequency during the outage, thereby helping maintain the
interval between the instantaneous outage and the low voltage failure for a longer time.

Code No. Function Display Setting Display
77 KEB Select 1 | Yes -
78 KEB Start Lev - [ 130 %
CON
79 KEB Stop Lev - | 135 %
80 KEB Gain - | 1000 -
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CON-77 KEB Select : Selects Kinetic energy buffering operation with the input power OFF. If No. O Continue is selected,
normal decelerating operation is carried out until low voltage. If No.1 KEB Select is selected, the inverter DC part is
charged with the regenerative energy that is generated from the motor by controlling the inverter output frequency.

CON-78 KEB Start Lev, CON-79 KEB Stop Lev : Sets the start and stop point of Kinetic energy buffering operation on
the basis of low voltage (Level 100%) so that the stop level (CON-79) is higher than the start level (CON-78).

CON-80 KEB Gain : This is the gain used for controlling the kinetic energy buffering operation by using the inertia
moment amount of the load. If the load inertia is high, a small gain amount is used. If the load inertia is low, a large gain
amount is used. In case the motor vibrates severely when KEB function operates because of input power cut off, set the
gain (CON-80: KEB Gain) to about a half value of previous set value . In this case do not lower the gain too much
because low voltage trip may happen during the kinetic energy buffering operation.

A Caution

1. Depending on the instantaneous interruption time and the load inertia, kinetic energy buffering may
cause low voltage trip when it is decelerated.

2. When inverter operates Energy Buffering operation, the motor will vibrate except for the variable
torque load (Fan, Pump etc.)

8.1.18 Energy saving operation

Manual Energy Saving Operation

Code No. Function Display Setting Display
50 E-Save Mode 1 Manual -
ADV
51 Energy Save - 30 %
2051
Output Yoltage ?

If the inverter output current is lower than the current set in BAS-14 Noload curr (no-load current of the motor), the output
voltage is reduced by the amount set at ADV-51.The standard value is the voltage before the energy saving operation
starts. This is not active during acceleration and deceleration.

Automatic Energy Saving Operation

Setting Display
ADV | 50 | E-Save Mode 2 | Adbo | -

The output voltage is adjusted by automatically calculating the amount of the saved energy on the basis of the motor
rated current (BAS-13) and no-load current (BAS-14).
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/1\ Caution

Be aware that the time required for acceleration or deceleration by a change of the operating
frequency or stop command during energy saving operation might be longer than the set period of
time for acceleration and deceleration because of the control time it takes the energy saving
operation to come back to normal operation.

8.1.19 Speed search operation

This is used to prevent a failure that might occur when the inverter outputs voltage during the motor idling with the output
voltage of the inverter blocked. It is not accurate speed detection since the rotation speed of the motor is easily judged on
the basis of output current of the inverter.

Code No. Function Display Initial Setting Display
71 Speed Search - 0000 Bit
72 SS Sup-Current - Below 75 kW 150 %
Above 90 kW 100
CON 73 SS P-Gain - | 100 -
74 SS I-Gain - 200 -
75 SS Block Time - 1.0 Sec
31~32 Relay 1, 2 19 Speed Search -
ouT
33 Q1 Define - -

CON-71 Speed Search : The following four types of speed search can be used. If the dot of the displayed switch is up,
the corresponding bit is set and if the dot of the displayed switch is down, it is not active.

Bit Set(ON) : H Bit Not Set(OFF) :

Setting \ Function
Bit4 Bit3 Bit2 Bit1 Bit 1 is on the far right of the display.

v Speed search selection in acceleration

v Reset starting after a trip

v Re-starting after an instantaneous interruption

v Simultaneous starting at the time of power ON

1) Speed Search Selection in Acceleration

If bit 1 is set at 1 and the inverter operating command is input, acceleration is carried out in the speed search operation. If
voltage is output with an operating command given to the inverter while the motor is rotating according to the load
environment, a trip might occur, thus overworking the motor. In such a case, acceleration can continue without a trip if you
use the speed search function.
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/1\ Caution

For correct operation, please set speed search when accelerating in case of operation from the load to
sensorless Il mode. It may cause over current trip or over load trip

2) Reset Starting after a Trip

If bit 2 is set at 1 and PRT-08 RST Restart is set as Yes, acceleration is carried out to the frequency before the trip in
speed search motion when the reset key(or terminal block reset) is input.

3) Re-starting after an Instantaneous Interruption

If the inverter input power is OFF, low voltage trip occurs and power is recovered before the internal power of the inverter
is OFF, acceleration is carried out to the frequency before the low voltage trip in speed search motion.

Simultaneous Starting at the Time of Power ON, Bit 4 is set at 1 and ADV-10 Power-on Run is set as Yes. If inverter input
power is supplied with the inverter operating command ON, acceleration is carried out to the target frequency in speed
search motion.

E.g.) Speed search in case of power recovery after instantaneous interruption

Input Power

Frequency

E—— +—rt—
Voltage /

Current

Multi-function
output or relay |

When input power is blocked due to the instantaneous interruption, inverter blocks output by making Low
voltage trip (Lvt).

If input power is recovered, frequency is output and voltage increases by Pl control before Low voltage trip (Lvt)
occurs.

t1 : Current exceeds over the size set in ADV-61 code, voltage stops increasing and frequency decreases.

t2 : Current drops under the size set in ADV-61, voltage increases again and voltage stops decreasing.

Normal acceleration at the frequency before trip occurs in case of normal frequency and voltage.
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| ]
ADV-72 SS Sup-Current : Controls the current during speed search motion on the basis of the motor rated current. The
gain of the controller is set at ADV-73 and 74.

ADV-75 SS Block Time : Blocks output for the set period of time and then starts operation before starting speed search.

Speed search operation is mostly used for loads with high inertia. In case of a load with high friction, it is recommended to
restart after stop.

The iS7 series is designed to conduct normal operation in case of an instantaneous interruption shorter than 15mSec
when being used within the rated output. The inverter with 200V input voltage and the inverter with 400V input voltage
guarantee the instantaneous interruption time when the input voltage supplied to the inverter is 200~230Vac and
380~460Vac respectively. The current is on the basis of the static torque load current(CT load).

The DC voltage inside the inverter might vary according to the output load. Therefore if the instantaneous interruption
time is longer than 15mSec or the output is higher than the rated output, a low voltage trip(Low Voltage) might occur.

8.1.20 Automatic Restart

1) Automatic Restart

Code No. Function Display Setting Range
08 RST Restart O:n/Yes (1) 0: No -
PRT 09 Retry Number 0~10 0 -
10 Retry Delay 0~60.0 1.0 Sec
CON 71~75 SS-Related Function - - -

This is used to prevent a system interruption with the inverter protective function in case of noise and so on.

PRT-08 RST Restart, PRT-09 Retry Number, PRT-10 Retry Delay : It operates when PRT-08 RST Restart set to YES
and The available number of automatic restart is set at PRT-09. In case of a trip during operation, the inverter conducts
automatic restart after the time set in PRT-10 Retry Delay. At each automatic restart, the number of automatic restarts
decreases by 1 inside the inverter and a set number of trips occur and if the number is 0, automatic restart is not carried
out even if a trip occurs.

If a trip does not occur within 60 seconds after automatic restart, the number of automatic restarts that was reduced
inside the inverter increases again. The maximum increase number is limited to the number of restarts.

Automatic restart is not carried out in case of a stop caused by low voltage, emergency stop (Bx), overheat or hardware
problem (HW Diag).

The acceleration of automatic restart is the same as speed search operation. Thus the functions of CON-72~75 can be
set according to the load and for the speed search function, see Page 8-36.

A Caution

Please be careful that in case of operation with the number of automatic restarts set, the reset is
terminated and the motor is rotated automatically by the inverter.
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The following figure illustrates setting the number of automatic restarts at 2.

v Trip
Steady speed
operation
Frequency
voltage / [
Speed search —» -
reset operation SS PRT-10 o
Operating
command ‘ ‘ SS ‘ | | ‘
30 sec
-
The number of
auto -restart 2 1 2 1 0 2

8.1.21 Operation sound selection

CON

Function Display Setting Display Setting Range
04 Carrier Freq - 150 0.7~15kHz kHz
Normal PWM
05 PWM Mode 1 | Normal PWM JLow Leakage PWM -

CON-04 Carrier Freq : Selects the operation sound from the motor. The power device(IGBT) inside the inverter
generates high frequency switching voltage to supply to the motor. Here the high frequency is called carrier frequency.

The higher the carrier frequency is, the lower the operation sound generated from the motor is and the lower the carrier

frequency is, the higher the operation sound is.

CON-05 PWM Mode : The heat loss and leak current from the inverter can be reduced according to the load rate. If you
select Normal PWM, you can reduce heat loss and leak current more than when you select Low Leakage PWM, but the

motor sound increases.

The merits and demerits of each load rate and the carrier frequency are as follows.

Carrier Frequency
0.7 kHz 15kHz
LowlLeakage PWM Normal PWM
Motor Noise ™ 8%
Heat N N
Noise v N
Leak Current N N
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The carrier frequency according to the inverter capacity is as follows.

0.75~22kW 30~45 kW 55~75kW 90~110 kW 132~160kW
5kHz(Max 15KHz) | 5kHz(Max 10KHz) | 5kHz(Max 7KHz) 3kHz(Max 6KHz) 3kHz(Max 5KHz)

/1\ Caution

Carrier frequency default value of 90~160 kW is 3kHz. Please do not confuse with the value D: 5.0

which is displayed on the lower left part of the keypad as followed picture that the value is the default
value from the below 75kW product.

iS7 inverter can be used for two types of load rates. Medium load use has an over load rate of 150% per minute and

normal load has an over load rate of 110% per minute. Therefore the current rating varies according to the load rate and
limited according to the surrounding temperature.

1) Rated current degrading specification by temperature :

The following is the rated current limit according to the temperature in operation at the normal load rate(VT : Variable
Torque).

Rated current(VT)

100%

80% ™

40 °C 50 °C

Erame 1.2

2) Rated current degrading specification by carrier :

The following is the rated current guaranteed area according to the load and carrier frequency.

Inverter Capacity 0.75~7.5kW 11~22kW 30~75kwW
Normal Temperature (25C) 10kHz 10kHz 5kHz
CT Load High Temperature (40C) 7kHz 7kHz 4kHz
High Temperature (50C) 5kHz 5kHz 4kHz
Normal Temperature (25C) 7kHz 7kHz 3kHz
VT Load
High Temperature (40C) 2KHz 2KHz 2kHz
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8.1.22 2" Motor operation

(when you want to do change operation of 2 monitors with one inverter)

During change operation, connecting different 2 monitors with one inverter, 2™ operation is available when the terminal
defined as the 2™ function is 1 for the parameter of 2™ monitor.

Function Display Setting Display
IN 65~75 Px Define 26 | 2nd Motor -
M2 04 M2-Acc Time - 5.0 Sec

IN 65~75 Px Define : If you set the function item of the multi-function input terminal to No.26 2™ motor, PAR>M2 (2™
motor group) is displayed in the parameter mode. If the multi-function terminal, which is set as 2™ motor, is input,

operation is carried out in the codes set as below. During operation, input of the multi-function terminal does not make the

inverter operate in the 2™ motor parameter.

In M2-08(M2-Ctrl Mode), the operation modes of V/F PG and Vector are not available.

To use M2-28(M2-Stall Lev), you must set PRT50(Stall Prevent) at the value you want to use.

To use M2-29(M2-ETH 1min) and M2-30(M2-ETH Cont), you must set PRT-40(ETH Trip Sel) at the value you want to

use.
Code No. Function Display Description
04 M2-Acc Time Acceleration time
05 M2-Dec Time Deceleration time
06 M2-Capacity Motor capacity
07 M2-Base Freq Rated frequency of the motor
08 M2-Ctrl Mode Control mode
10 M2-Pole Num Number of poles
1 M2-Rate Slip Rated slip
12 M2-Rated Curr Rated current
13 M2-Noload Curr No-load current
14 M2-Rated Volt Rated voltage of the motor
15 M2-Efficiency Motor efficiency
16 M2-Inertia Rt Inertia rate of load
17 M2-Rs Stator resistance
18 M2-Lsigma Leakage inductance
19 M2-Ls Stator inductance
20 M2-Tr Rotor time constant
25 M2-V/F Patt Output voltage pattern
26 M2-Fwd Boost Forward torque boost
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Code No. Function Display Description
27 M2-Rev Boost Reverse torque boost
28 M2-Stall Lev Stall level
29 M2-ETH 1min 1 minute electronic thermal incessant rated level
30 M2-ETH Cont Electronic thermal operation level
40 M2-LoadSpdGain Gain adjustment for load speed display
41 M2-LoadSpdScal Scale adjustment for load speed display
42 M2-LoadSpdUnit Unit adjustment for load speed display

Example: set as follows if you want to change to 3.7kW in previous 7.5kW motor by using P3 terminal with the operation
function of the second motor.

Croup Code No. Function Display 7 Setting Display Unit
IN 67 P3 Define 26 | 2™ Motor -
M2 06 M2-Capacity - 3.7kW kw

08 Ctrl Mode 0 VIF -

Motor 1: 7.5kW

§ Motor2: 3.7kW
P3 ;

»-

iS7
Inverter

8.1.23 By pass operation

Code No. Function Display Setting Display
IN 65~75 Px Define 16 | Exchange -
31~32 Relay1,2 17 Inverter Line -
ouT
33 Q1 Define 18 | Comm Line -

The load operating by the inverter can be exchanged with common power supply or a reverse sequence motion can be
carried out.

IN-65~75 Px Define : This is input when No. 16 Exchange is set and the motor is shifted from the inverter to the common
power source. If you want to shift the motor reversely, tum OFF the set terminal.

OUT-31 Relay 1 ~ OUT-32 MO1 Define : Sets the multi-function relay or multi-function output at No. 16 Inverter Line and
No. 17 Comm Line. For relay motion sequence, see the figure below.
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Speed Search Operation

Output
frequency

Operation
command 1
PX

(Change)
PX

(Comm Line) ‘_L’l—ﬁ_t_'

PX
(Inverter Line) |

—> «—> —
Inverter Common  Inverter
operation operation  operation

t: 500 msec

8.1.24 Cooling fan control

| | 0 During Run |
ADV | 64 | FAN Control 1| AwaysOn guﬁng o | -
| | 2 Temp Control |

This if the function of On/Off control of the fan attached for cooling the heat-sink of the inverter. This is used for frequently
starting/stopping loads or for a quiet environment without the noise of the cooling fan when stopping. This also helps
lengthen the life of the cooling fan.

No. 0 During Run (active during operation only) : If an operating command is input with the power ON in the inverter,
the cooling fan starts operating. If the operating command is OFF and the inverter output is blocked, the cooling fan stops.
If the temperature of the inverter heat sink is higher than a certain degree, the cooling fan operates regardless of the
operating command.

No. 1 Always ON (always active) : The cooling fan is always active when power is supplied to the inverter.

No. 2 Temp Control (temperature check) : The cooling fan is not active even when power is supplied to the inverter
and an operating command is input. However, if the temperature of the inverter heat sink is higher than a certain degree,
cooling fan is active.

& Caution

Though 11~75kW class sets ADV-64 as “During Run”, FAN could be active as In case of operation above regular
temperature of cooling fan by current input harmonics or noises.
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8.1.25 Input power frequency selection

Group | Code No. Function Display Initial Setting Display Unit

BAS | 10 | 60/50HzSel 0 |60 | Hz

Select the inverter input power frequency. If changed from 60Hz to 50Hz, the items related to the frequency(or rpm) set
higher than 60Hz are all changed into 50Hz. If changed from 50Hz to 60Hz, the items related to the frequency(or rpm)
set higher than 50Hz are all changed into 60Hz.

8.1.26 Inverter input voltage selection

Code No. Function Display Initial Setting Display
BAS 19 AC Input Volt | ] | 220 Y,

Sets the inverter input power voltage. The low voltage failure(Low Voltage) automatically changes on the basis of the set
voltage.

8.1.27 Parameter writing and reading

Code No. Function Display \ Setting Display
46 Parameter Read 1 Yes -
CNF 47 Parameter Write 1 Yes -
48 Parameter Save 1 Yes -

This is the function of copying the parameter saved in the inverter to the keypad and copying the parameter saved in the
keypad to the inverter.

CNF-46 Parameter Read : Copies the parameter in the inverter to the keypad. The existing parameters saved in the
keypad are all deleted.

CNF-47 Parameter Write : Copies the parameter saved in the keypad to the inverter. The existing parameters in the
inverter are all deleted. In case of an error during parameter writing motion, the previously saved data can be directly
used. If there is no data saved in the keypad, a message reading “ EEP Rom Empty “ is displayed.

CNF-48 Parameter Save : Because the parameters set in communication are saved in the RAM area, they are all gone
if the inverter power is turned Off/On. If you set parameters in communication and select Yes in CNF-48 Parameter Save,
the set parameters remain unchanged even if the inverter power is tured Off/On.

8.1.28 Parameter initialization

CNF 40 Parameter Init | 0 |No -

The parameter changed by the user can be initialized to the default value set at the time of delivery. This function can
initialize the data of all groups or selected groups. Initialization is not available in case of a trip or during inverter operation.
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1 : All Groups
All the data are initialized. If you select No. 1 All Groups and press PROG, initialization starts and when initialization

finishes, No. 0 No is displayed.

2:DRV~13:M2
Initialization of each individual group is available. If you select the desired group and press PROG, , initialization starts and
when initialization finishes, No. 0 No is displayed.

8.1.29 Parameter view lock and Key lock

1) Parameter Mode View Lock

Function Display Setting Display
50 View Lock Set - Unlocked -
CNF
51 View Lock PW - Password -

The user can set the PAR mode so that it is not viewed using a password on the keypad. In this case, all modes(CNF
mode, user mode, macro mode, trip mode) but the parameter mode(PAR) are always viewed.

CNF-51 View Lock PW : Registers the password to use for parameter mode view lock. For setting, see the following
procedure.

Procedure Description

- If you press PROG key in CNF-51 code, the previous password registration display is viewed. The
default value is 0. When you register for the first time, enter 0.

- If there is a previous password, register it.

1 - If the entered password is the same as the previous password, a display emerges in which you
can register a new password.

- If the entered password is different from the previous password, the previous password registration

display continues to viewed.
2 - Register a new password.
3 - When registration is completed, CNF-51 View Lock PW is displayed again.

CNF-50 View Lock Set : If you enter the registered password with the view lock unlocked, “Locked” is displayed and the
parameter group is not to be viewed on the keypad. If you enter the password again, “Unlocked” is viewed and if you
move with the mode key, the parameter mode is displayed.

& Caution

If the parameter group View Lock function is active, you cannot change functions related to inverter operation.
Be sure to memorize the registered password.

2) Parameter Key Lock

Group Code No. Function Display Setting Display Unit
52 Key Lock Set - | Unlocked -
CNF
53 Key Lock PW - | Password -

The user can make the parameter unchangeable using the registered password.
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CNF-53 Key Lock PW : Registers the password to use for parameter key lock. Register your password in the following

procedure.

Procedure

Description

- If you press PROG key in CNF-52 code, the previous password registration display is
viewed. The default value is 0. When you register for the first time, enter 0.

- If there is a previous password, register it.
- If the entered password is the same as the previous password, a display emerges in which
you can register a new password.
- If the entered password is different from the previous password, the previous password
registration display continues to viewed.

- Register a new password.

- When registration is completed, CNF-53 Key Lock PW is displayed again.

CNF-52 Key Lock Set : If you enter the registered password with the key lock unlocked, “Locked” is displayed and if you
press PROG in the function code you want to change for parameter change on the keypad, you cannot shift to the editor
mode. If you enter the password one more time, “Unlocked” is gone and you get out of the parameter key lock function.

& Caution

If the parameter View Lock function is active, you cannot change the functions related to inverter operation.
Be sure to memorize the registered password.

3) Display of Changed Parameter

Code No.

Function Display

Initial Setting Display

CNF 41 Changed Para | 0 View Al

This function if making only the parameters different from their default values displayed. This is used for tracing the
changed parameters. If you select No. 1 View Changed, only the changed parameters are displayed. If you select No. 0
View All, all the previous parameters are displayed.

8.1.30 Addition to User Group (USR Grp)

Group | Code No.

CNF

Function Display Initial Setting Display Unit
42 Multi-Key Sel 3 UserGrp SelKey -
45 UserGrp AllDel 0 No -

You can group data you have chosen from each group of the parameter group and change them. You can register up to

64 parameters in the user group.

CNF-42 Multi-Key Sel : Selects No. 3 UserGrp SelKey among the functions of the multi-function keys.

If you do not register user group parameter, user group(USR Grp) will not appear even though multi-function key is set to

UserGrp SelKey.
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1) How to register parameter in USR Grp

Procedure Description
1 If you select No. 3 UserGrp SelKey in CNF Mode Code 42, is displayed at the top of the
screen.
Go to the parameter you want to register in PAR Mode and press MULTI Key. For example, If you
press MULTI Key in No. 1 Cmd Frequency, which is DRV Group Code 1, you will see the following
display.
[USE$REG [ STP &0.B6Hz
© L (2
RUBDCHd Fresuency
- 2
Description of the Display
1 : The group and code number of the parameter to register
2 : Name of the parameter to register
3: Code No. to register in the user group (if you press PROG/ENT Key in 40, it will be registered in
code 40 of the user group)
4 : Information on the parameter already registered in code 40 of the user group
5 : Setting range of the user group (0 is for withdrawal of setting)
3 You can set No. 3 in the display above. You can register by selecting the desired code no. and press
PROG/ENT.
If the value changed at No. 3, the values displayed in No. 4 change too. That is, No. 4 displays the
4 information on the registered parameters and if nothing is registered with the desired code number,
Empty Code is displayed. 0 is for withdrawal of setting.
The parameters registered as above are registered in the user group of U&M Mode. (When
5 necessary, parameters can be registered redundantly. For example, a certain parameter can be

registered in Code 2, Code 11....and so on)

2) How to delete individual parameters registered in User Group (USR Grp)

Procedure Description

1

If you select 3.UserGrp SelKey with the Multi-Key in CNF Mode Code 42,

will be seen at the top of the display.

Move the cursor to the code you want to delete in U&M Mode USR Group.

Press MULTI Key.

You are asked whether to delete.

Press YES and then PROG/ENT Key.

OO |~ |W|DN

Deletion is completed.

CNF-45 UserGrp AllDel : If you select No. 1 Yes, all the parameters registered in the user group are deleted.
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8.1.31 Addition to Macro Group

43 Macro Select | 0 |None

If you select the application load, the related function is displayed so that the inverter selects it and it can be changed in

the macro group.

CNF-43 Macro Select : This is the function that enables you to easily set by combining various application functions.

MC1(DRAW function) or MC2(traverse function) group is displayed at User & Macro(U&M) on two functions DRAW and
traverse functions. This function is provided by the inverter. The user cannot add or delete the function items included in
the macro but data can be changed in the macro group. Please refer to 8.1.36 Traverse operation function for trip bus.

Draw function is one of open loop tension controls to maintain tension of materials stuck, using speed difference of motor
which is operating by ration for main commands.

For more details, please refer to chapter, 8.1.1, Override frequency setting using auxiliary frequency command.

8.1.32 Easy start

CNF

Function Display
61 Easy Start On | 1 | Yes |

CNF-61 Easy Start On : If you set this code at Yes, ‘Al is selected in CNF-40 Parameter Init for all the parameters of the
inverter to be initialized and Easy Start is launched when power is Off/On first.

How to Launch Easy Start

Procedure ‘
1

Description
Set CNF-61 Easy Start On as Yes.

2

Select Allin CNF-40 Parameter Init and initialize all the parameters of the

inverter.

When the power of the inverter is first Off/On, Easy Start gets started.
Through the following displays on the digital loader, set proper values.
(If you press ESC on the digital loader, you can immediately get out of
Easy Start)

- Start Easy Set : select Yes.

- CNF-01 Language Sel : select the language you want.

- DRV-14 Motor Capacity : select the capacity of the motor.

- BAS-11 Pole Number : select the pole number of the motor.

- BAS-15 Rated Volt : select the rated voltage of the motor.

- BAS-10 60/50Hz Sel : select the rated frequency of the motor.

- BAS-19 AC Input Volt : set the input voltage.

- DRV-06 Cmd Source : selects the operating command method.

- DRV-01 Cmd Frequency : select the operating frequency.

Now you come back to the monitoring display. The minimum
parameter to drive the motor having been set, the motor is operated by
the operating command method set in DRV-06.
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8.1.33 Other Config (CNF) mode parameters

Code No. Function Display Initial Setting Display

2 LCD Contrast - - -

10 Inv S/W Ver - xxx -

1 Keypad S/W Ver - xxx -

12 KPD Title Ver - | Xxx -
30~32 Option-x Type - | None -

CNF 42 Changed Para 0 | ViewAl

44 Erase All Trip 0 | No -

60 Add Title Del 0 | No -

62 WH Count Reset 0 | No -

74 Fan Time - | 00:00:00 -

75 Fan Time Rst 0 | No -

CNF-2 LCD Contrast : can adjust the LCD brightness of the digital loader.

CNF-10 Inv S/W Ver, CNF-11 Keypad S/W Ver : can check the OS version of the inverter and digital loader.

CNF-12 KPD Title Ver : can check the title version of the digital loader.

CNF-30~32 Option-x Type : can check the type of the option board inserted in slots 1~3.

CNF-42 Changed Para: When setting as View Changed, changed parameter comparing to default value is displayed.
CNF-44 Erase All Tip : deletes all the saved failure history.

CNF-60 Add Title Del : this is a function to set to enable added codes in previous version to display and operate added
functions when SW of inverter main body is updated with new coded. If you set this at Yes, extract the digital loader from
the main body and insert it again, the title of the digital loader is updated.

CNF-62 WH Count Reset : The accumulated electricity is cleared.

CNF-74 Fan Time, CNF-75 Fan Time Rst : displays the cumulative time for which the cooling fan has operated. If you
select Yes at CNF-75 Fan Time Rst, CNF-74 Fan Time is cleared.

8.1.34 Timer function

Code No. Function Display Initial Setting Display
IN 65~75 Px Define | 38 | Timerin -
31~33 Relay1,2/Q1 27 | Timer Out -
ouT 55 TimerOn Delay - 300 Sec
56 TimerOff Delay - [ 1.00 Sec
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| ]
This is the timer function of the multi-function input terminal. You can turn the multi-function output(relay included) after a
certain period of time.

IN-65~75 Px Define : Set the terminal to operate as the timer among multi-function input terminals at No. 38 Timer In. If
you input the set terminal, the output set as Timer Out becomes active after the period of time set in OUT-55 TimerOn

Delay. If the multi-function input terminal is turned off, the multi-function output(or relay) is turned off after the period of
time set in OUT-56 TimerOff Delay.

Out-56

[
|

Px(Timer In)

[ A

Out-55

Q1(Timer Out) < >

8.1.35 Auto sequence operation

Code No. Function Display Initial Setting Display
APP 01 App Mode 4 | Auto Sequenc -
65~75 Px Define 41 | SEQ-1 -
65~75 Px Define 42 | SEQ-2 -
IN 65~75 Px Define 43 | Manual -
65~75 Px Define 44 | Go Step -
65~75 Px Define 45 | Hold Step -
ouT 31~32 Relay 1, 2 20 | Step Pulse -
33 Q1 Define 21 | SeqPulse -

APP-01 App Mode : If you select No. 4 Auto Sequence, the auto sequence group(AUT) is displayed in the parameter
mode. you can set the type of the auto sequence, Acc/Dec time and frequency of each step and the rotation direction.

IN-65~75 Px Define : Use the multi-function input terminal for auto sequence operation.

41: SEQ-1,42 : SEQ-2

The sequence type of the auto sequence operation is selected. Up to 2 sequence operations are available with
different data set for each. If the terminal selected as SEQ-1 is input, the operation is carried out with the data set in
sequence 1. If the terminal selected as SEQ-2 is input, the operation is carried out with the data set in sequence 2.

43 : Manual

If the terminal set as No. 43 Manual is input during stop in the auto sequence operation mode, the operating
command and frequency command respectively set in DRV06(Cmd Source) and DRVO7(Freq Ref Src) will apply.
44 : Go Step

The auto sequence operating method is selected. If you select Auto-B in AUT-01 code, this is used as the command
of step shift.

45 : Hold Step
During operation with AUT-01 Auto Mode set at Auto-A, if Hold Step terminal is input, the last step can be maintained.

If you select No. 19 Step Pulse among the function items of OUT-31~33, the output signals are output in pulses every
time each step changes during auto sequence operation. The pulse width is 100mSec. If you select No. 20 Seq Pulse
and the pulse is output at the last step where a cycle of sequence 1 or 2, the pulse width is 100mSec.
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Function Display 7 Initial Setting Display
01 Auto Mode 0 | Auto-A -
02 Auto Check - 1008 Sec
04 Step Number - |8 -
AUT 10 Seq 1/1 Freq - | 11.00 Hz
11 Seq 1/1 XcelT - |50 Sec
12 Seq 1/1 StedT - |50 Sec
13 Seq 1/1 Dir 1 | Forward -
14 Seq 1/2 Freq - | 21.00 Hz

Displayed repeatedly as the number of set steps

AUT-01 Auto Mode : selects the type of auto sequence operation.

0: Auto-A
This is the operating method of proceeding with the automatically set steps if the terminal set at SEQ-L or SEQ-M is
input among the multi-function terminal function items.

1: Auto-B
You can proceed with steps every time when a terminal set as Go-Step is input and the terminal set at SEQ-L or
SEQ-M is input. For the motions of each, see the figure below.

AUT-02 Auto Check

sets the time when the terminals set as SEQ-L or SEQ-M are simultaneously input. If one of the two terminals is input,
another terminal is waited for to be input for the set period of time. If another terminal is input within the set period of time,
they are treated as being input at the same time.

AUT-04 Step Number
sets the number of steps of sequence operation. The frequency, Acc/Dec, steady speed and direction of each step are
displayed according to the set number of steps.

AUT-10 Seq 1/1 Freq :

displays the operating frequency of step 1. The first 1 of 1/1, which is displayed on the message, shows the sequence
type and the second 1 shows the number of steps. For example, if the terminal set as No. 42 SEQ-2 among the multi-
function input terminal functions is input, operation starts from the frequency set at Seq 2/1 Freq.

AUT-11 Seq 1/1 XcelT
sets the Acc/Dec time and the time it takes to move to the frequency set at AUT-10.

AUT-12 Seq 1/1 StedT
sets the time of steady speed operation at the frequency set at AUT-10.

AUT-13 Seq 1/1 Dir
sets the direction of rotation.
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Cuput
Fraquency AIT-14
AIT-10 Farward
ALIT-13
AIT-17
A T-21
AIT-11 AJT-12 AT-15 AIT-16 AT-149 Feverze
ALT-13
Cutput
Frequency Sequence 1 Sequence 2
Px (SEQ-L)
P (SEG—h) (]
Autp -4
Cutput /A
Freguency
PX(SEG-LY [
P: [ Go- Stepd [ | = o
Autp B

8.1.36 Traverse operation

Code No. Function Display Initial Setting Display
01 App Mode 1 Traverse -
08 Trv Amplit % - 0.0 %
09 Trv Scramb % - 0.0 %
APP 10 Trv Acc Time - 20 Sec
11 Trv Dec Time - 3.0 Sec
12 Trv Offset Hi - 0.0 %
13 Trv Offset Lo - 0.0 %
IN 65~75 Px Define 27 | Trv Offset Lo -
65~75 Px Define 28 | Trv Offset Hi -

APP-01 App Mode : sets the application mode at No. 1 Traverse. The functions necessary for traverse operation are

displayed.

APP-08 Trv Amplit % : selects the magnitude of the traverse operating frequency in percentage on the basis of the

operating frequency.

Operation frequency *TrvAmplit%

Trv.Amp Frequency =

100
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APP-09 Trv Scramb % : selects the magnitude of the scramble operating frequency and the frequency jump at the
starting point of deceleration.

Trv.Amp frequency* (100-TrvScramh%)
100

Trv.Scr frequency =Trv.Amp frequency-

PP-10 Trv Acc Time, APP-11 Trv Dec Time : sets the Acc/Dec time of traverse operation.

APP-12 Trv Offset Hi: If you select and input No. 28 Trv Offset Hi among the multi-function input terminal functions,
operation is carried out at the frequency pattern that has increased by the value set at APP-12.

Operation frequency* TrvOffsetHi
100

Trv.OffsetHi frequency =

APP-13 Trv Offset Lo : If you select and input No. 27 Trv Offset Lo among the multi-function input terminal functions,
operation is carried out at the frequency pattern that has decreased by the value set at APP-13.

Operation frequency * TrvOffsetLo

Trv.OffsetLo frequency =

100

8.1.37 Brake control

\ Group Code No. \ Function Display Setting Display Setting Range

DRV 09 Control Mode 0 |VIF -
41 BRRIs Curr - | 50.0 0~180% %
42 BR Ris Dly - 11.00 0~10.0 Sec

ADV 44 BR Ris Fwd Fr - 1.00 0~Maximum frequency Hz
45 BR RIs Rev Fr - 1.00 0~Maximum frequency Hz
46 BR Eng Dly - 1100 0~10 Sec
47 BR Eng Fr - | 200 0~Maximum frequency Hz

ouT 31~33 Relay x or Q1 35 | BR Control - -

This is used for controlling the On/Off motions of the brake in the load system using the electronic brake. The motion
sequence varies according to the set value of the control mode(DRV-09). Before constructing the sequence, check the
control mode setting.

When the brake control is active, the starting DC braking(ADV-12) and dwell operation(ADV-20~23) are not active. When
torque control(DRV-10) is set, brake control is not active.
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[When the control mode is not vector ]

1) Brake Open Sequence

If an operating command is given with the motor static, the inverter accelerates to the open frequency(ADV-
44,45) forward or reversely. When the current through the motor reaches the brake open current(BR Rls Curr)
after reaching the brake open frequency, the brake open signals are released with the output relay or multi-
function output terminal set for brake control. Acceleration starts after the frequency is maintained for the brake
open delay time(BR Ris Dly).

2) Brake Closed Sequence

If a stop command is given during operation, the motor decelerates. When the output frequency reached the
brake closed frequency(BR Eng Fr), deceleration stops and the brake closed signal is released to the set output
terminal. After being maintained for the brake closed delay time(BR Eng Dly), the output frequency becomes O. If
the DC braking time(ADV-15) or DC braking amount(ADV-16) is set, inverter output is blocked after DC braking.
For DC braking motion, see page 7-27.

ADV-44, 45
Output ADV-47
frequency
ADV-41
Output
currency
ADV-15
-~
ADV-42 -

>
ADV-46
Motor speed \‘

Brake Output
terminal

Operation
command [ |

Brake open
interval >——>
Brake closed Brake closed

interval interval

When Control Mode Is Not Set at Vector
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[When the control mode is set at vector]

8-54

1) Brake Open Sequence

If the operating command is input, the brake open signal is released with the output terminal set after the initial
excitation time. Acceleration starts after the brake open delay time(BR Rly Dly).
2) Brake Closed Sequence

If a stop command is given, deceleration is carried out until the speed reaches 0 and the brake closed signal is

released. Output is blocked after the set brake closed delay time(BR Eng Dly). This is not active in the torque
control mode.

Cutput
frequency
COMN-9
-
Output
current
g g ADV-42
-+
CON-11
Motor speed

Brake output
terminal

Operation
comm and I

Brake open
interval

-t
Brake closed

>
Brake closed
interval

interval
When Control Mode In Set at Vector
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8.1.38 Multi-function output On/Off control

Group | Code No. Function Display Setting Display Setting Range
66 OnOff Ctrl Src 1 |V - -
ADV 67 On-C Level - | 90.00 10~100% %
68 Oft-C Level - 1 10.00 0~Output contact on level %
ouT 31~33 Relay x or Q1 34 | On/Off Control - -

If the analog input value is over the set value, the output relay or multi-function output terminal can be turned ON or OFF.
Select the analog input to use for ON/OFF control at ADV-66 and set the levels at which the output terminal is ON and
OFF at ADV-67 and 68 respectively. If the analog input value is over the value set at ADV-67, the output terminal is ON
and if below ADV-68, it is OFF.

8.1.39 MMC function

This is used when multiple motors are controlled by one inverter in the fan or pump system. The motor connected to the
inverter output(main motor) controls speed by PID control and other motors(auxiliary motors), connected to the common
power source by the relay inside the inverter, conduct On/Off control.

For the relay for control of the auxiliary motors, the Relay 1 and 2 of the standard 1/O card of the inverter and multi-
function output terminal Q1 are used. If the extended I/O option card is connected to the inverter option slot, up to 3 relay
outputs are available.

Setting Display Setting Range Unit
20 Aux Motor Run - 0 0~4 -
21 Starting Aux - 1 1~4 -
22 Auto Op Time - 0:00 XXXX Min
23 Start Freq 1 - 49.99 0~60 Hz
24 Start Freq 2 - 49.99 0~60 Hz
25 Start Freq 3 - 49.99 0~60 Hz
APO 26 Start Freq 4 - 49.99 0~60 Hz
27 Stop Freq 1 - 15.00 0~60 Hz
28 Stop Freq 1 - 15.00 0~60 Hz
29 Stop Freq 1 - 15.00 0~60 Hz
30 Stop Freq 1 - 15.00 0~60 Hz
3 Aux Start DT - 60.0 0~3600.0 Sec
32 Aux Stop DT - 60.0 0~3600.0 Sec
APO 33 Num of Aux - 4 0~4 -
34 Regul Bypass 0 No No/Yes -
35 Auto Ch Mode 0 Aux None/Aux/Main -
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Function Display Setting Display Setting Range

36 Auto Ch Time - 72:00 0~99:00 Min
38 Interlock 0 No No/Yes -
39 Interlock DT - 5.0 0.1~360.0 Sec
40 Actual Pr Diff - 2 0~100% %
41 Aux Acc Time - 20 0.0~600.0 Sec
42 Aux Dec Time - 20 0.0~600.0 Sec
ouT 31~33 Relay x or Q1 24 MMC - -
34~36 Qx Define 24 MMC - -

1) Basic Operation

APP-01 APP Mode

If you select No. 3 MMC as the applied function, the items related to the MMC function are displayed in the option
card function group(APO) and the PID control related functions are displayed in APP. In APP, application functions
group, functions such as PID control are displayed.

APO-20, 21, 33

If the number of auxiliary motors is set at APO-33 and there are more than one auxiliary motor, the number of the
auxiliary motor first operated is input into APO-21. For example, if there are three auxiliary motors and each of them is
controlled by Relay 1,2 and Q1 control, the auxiliary motors operate in the sequence of Relay 2, Q1 and Relay 1
when 2 in input in APO-21. The auxiliary motors stop in the sequence of Relay 1, Q1 and Relay 2. In the APO-20, the
number of currently operating auxiliary motors can be monitored.

APO-23~26 Start Freq 1~4

The starting frequency of auxiliary motors is set. As the main motor is operated by PID contral, its operating frequency
is risen by the load change and the operation of an auxiliary motor is necessary. The condition of the output terminal
of the inverter(Relay or multi-function output(Qx)) being ON for the operation of an auxiliary motor is as follows. The
auxiliary motor can operate when

1) the speed of the main motor rises above the starting frequency(APO-23~26) of the auxiliary motor,

2) the starting delay time(APO-13) of the auxiliary motor passes and

3) the difference between the reference and the feedback of the main motor PID controller becomes larger than the
pressure difference of the auxiliary motor motion(APO-40).

APO-27~30 Stop Freq 1~4

The stop frequency of the auxiliary motor is set. If the operating frequency of the main motor goes down below a
certain frequency while the auxiliary motor is running, the auxiliary motor should be stopped. The condition of the
auxiliary motor being stopped is as follows. The auxiliary motor can be stopped when

1) the speed of the main motor goes down below the stop frequency(APO-27~30) of the auxiliary motor,

2) the stop delay time(APO-32) of the auxiliary motor passes and

3) 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.

APO-41 Aux Acc Time, APO-42 Aux Dec Time

The main motor stops PID control and operates the normal acceleration and deceleration operation when the
auxiliary motor runs or stops. When the auxiliary motor runs, the main motor decelerates to the decelerating
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. For details on the PID
control of the main motor, see page 8-12.
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Stop delay time of the
auxiliary motor

Starting frequency of the APO-31
auxiliary motor Starting frequency of the
APO-23—26 auxiliary motor

APO-27—~30

o

Main
motor
output Main motor acceleration time when the pump number increases
APO-42
frequency
OUtPUt auxiliary motor starts
terminal [
stop sequence of the auxiliary motor following load increase
Stop delay time of the Starting frequency of the
auxiliary motor auxiliary motor
APO-32 APO-23~26
. Stop frequency of the
Main auxiliary motor
motor APO-27~30
OUpUt Main motor acceleration time when the pump number decreases
frequency APO-41
OUtPUt auxiliary motor stops
terminal [

Stop sequence of the auxiliary motor following load
decrease

2) Automatic Change of Motor (Auto Change)

The motion sequence of the main and auxiliary motors can be automatically changed. If only a particular motor

continues running, the life of the motor might be affected. Therefore the motion sequence can be reversed to keep
the use time of the motors equal.

APO-35 Auto Ch Mode : Selects the type of motions of the automatic change.

0 : None

The motion sequence of the auxiliary motor starts with the auxiliary motor selected in APO-21(starting auxiliary motor
selection) and the automatic change function is not active.

1:Aux

The motion sequence of the auxiliary motor starts with the auxiliary motor selected in APO-21(starting auxiliary motor
selection). When the cumulative operating time of 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 sleep operation mode after in

the auto change condition, the start sequence of the auxiliary motor selected in APO-21 is changed.

For example, if there are four auxiliary motors operating and No. 4 is selected in APO-21, the start sequence of the

auxiliary motor automatically changes to No. 1. Therefore, the previous start sequence of the auxiliary motor of
4,1,2,3 changes to 1,2,3,4 and if the condition goes back to the auto change condition, the sequence changed to

2,34.1.
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U

Inverter

vV W

2 :Main

36).

L ——

Main
motor

3 phase input

Starting sequence : auxiliary 1 ->auxiliary2 -> auxiliary3 -> auxiliary 4

Stop sequence : auxiliary 4 ->auxiliary3 -> auxiliary2 -> auxiliary1

Y

L——

Auxiliary
motor1

KD1

L —

Aucxiliary
motor2

Automatic change is available without distinction between the main and auxiliary motors. The auto change condition is
met if the cumulative operating time of the motor connected to the inverter output exceeds the auto change time(APO-

KD3 KD4

L— L—

Auxiliary Auxiliary
motor3 motor4

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 No.2, the inverter output is connected to
No. 2 motor. If there are four motors and the auxiliary motor operating condition is met, motors 3, 4 and 1 starts operating
one after another in sequence. If the inverter stops in the auto change condition, motor No. 3 is connected to the inverter
output in the next restart and the auxiliary motors operates in the sequence of 4, 1 and 2.

3 phase input

RST
Inverter
uvw
KD1 KD2
AR AT S S S T S0 T S S A
KM1 KM2 KM3 KM4
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3) Interlock

This is the function of stopping the motor operating and replacing it with another motor in case of a failure of the motor.
If the failure signal is input into the input terminal and the functions of the relevant terminals are set as Interlock 1~4, it
will be decided whether to operate the motor according to the terminal input status. The replacement operation
sequence varies according to the set values of the motor auto change mode selection(APO-35) described above.

IN-65~75 Px Define

The terminal to use as the interlock among the IN 65~72(~75 if there is extended I/O) is selected and Interlock 1~4
are set according to the motor sequence. If the auto change mode selection(APO-35) is set at O(None) or 1(Aux) and
if auxiliary motors 1, 2 and 3 are connected to inverter output terminals Relay1, 2 and Q1 when a total of four motor
including the main motor is operating, the interlock numbers 1, 2 and 3 correspond to the motor connected to Relay1,
2 and Q1.However, if the auto change mode selection(APO-35) is set at 2(Main) and the main and auxiliary motors
are connected to inverter output terminals Relay1, 2, Q1 and Q2(extended I/O used) respectively, Interlock 1, 2, 3
and 4 correspond to the motors connected to Relay1, 2, Q1 and Q2.

APO-38 Interlock : Select No. 1 Yes.

1) If there are a total of 5 motors and the auto change mode selection(APO-35) is set at O(None) or 1(Aux), the
operation is as follows. If signals are input into the terminal block set at Interlock 3 with a failure of 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 1) If the terminal block signals are withdrawn, the motion sequence is 1, 2, 3 and 4. If signals are input to the
terminal of Interlock 3, the auxiliary motor 3 is stopped and the auxiliary motor 4 operates. If the interlock signal is
withdrawn, the auxiliary motor 4 is stopped and the auxiliary motor 3 operates again.

2) If there are four motors in total and the auto change mode selection(APO-35) is set at 2(Main), the operation is as
follows. If the starting auxiliary motor selection APO-21 is set at 1, motor 1 is operated by the inverter and the
remaining 2, 3 and 4 are operated by the auxiliary motors and interlock signals are input to the auxiliary motors, the
operation sequence is the same as the procedure described in 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 gets connected to the inverter
output and the operation sequence of the auxiliary motor is 3, 4. If the interlock signal of motor 1 is withdrawn, the
operation sequence of the auxiliary motor is 3, 4, 1.

Bypass Operation (Regul Bypass)

The speed of the main motor can be controlled by the feedback without using the PID. The operation and stop of the
auxiliary motor is controlled according to the feedback amount.

APP-34 Regul Bypass : Select No. 1 Yes. 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 0~10V and operating frequency of the maximum input
value(10V) is 60Hz, the auxiliary motor 1 is started when the feedback amount is 2.5V(15Hz of main motor operating
frequency). If the feedback amount reaches 5V again, the auxiliary motor 2 is operated. At maximum 10V input, all
three auxiliary motors operated.

Maximum feedback amount

Operation level of auxiliary motor n =n = —
The number of auxiliary motor (APO —33)
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8.1.40 Regeneration evasion function for press

(To evade control operation in the status of regeneration during press)

This function is the one to prevent regeneration region, raising the speed of motor operation speed during press in the
status of motor regeneration.

Code No. | Function Display 7 Setting Display and Range Initial Value 7 Unit

0 No
74 RegenAvd Sel 0:No -
1 Yes
200V class: 300~400V 350V
75 RegenAvd Level Vv
ADV 400V class: 600~800V 700V
76 CompFreq Limit 0~ 10.00Hz 1.00[HZ] Hz
77 RegenAvd Pgain 0~ 100.0% 50.0[%] %
78 RegenAvd Igain 20~30,000msec 500[msec] msec

ADV-74 RegenAvd Sel (select regeneration evasion function for press):
During constant speed operation of the motor, select when frequent regeneration voltage occurs, damage and short life
of DB Unit due to excessive DB Unit operation or DB Unit operation is evaded limiting DC Link voltage.

ADV-75 RegenAvd Level (set regeneration evasion level for press):
Set DB operation evasion voltage when DC Link voltage goes up by regeneration voltage.

ADV-76 CompFreq Limit (limit regeneration evasion compensation frequency for press):
Set changeable frequency range for real command frequency during regeneration operation region.

ADV-77 RegenAvd P gain (P gain set for regeneration evasion compensation control machine function for press)
ADV-78 RegenAvd I gain (I gain set for regeneration evasion compensation control machine function for press):
Set P, | Gain of DC Link voltage limit PI control machine for regeneration operation region.

'\TQ'/' - - ADV-75 regeneration evasion level voltage

|

1
DC voltage(Vdc) !

|

1

I -

- ADV-76 compensation frequency limit range

Output Command  4—| g
Frequency (Hz) frequency ' I \ Status during regeneration evasion
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AN

Caution

Regeneration evasion function for press is available only when motor operation status is constant speed section.
(not available in the section of acceleration/deceleration) Output frequency can change as much as frequency set
ADV-76 CompFreq Limit in spite of constant speed operation during evasion operation.
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9.1 Monitor Functions

9.1.1 Monitor in operation - Keypad

You can monitor the operating status using the keypad of the inverter. You can select the desired items to monitor
in the config mode(CNF), watch three items at a time in the monitor mode and select an item in the status display.

1) Selection of Monitor Mode Display

Function

Code No. . Initial Setting
Display
- 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 -

CNF-21~23 Monitor Line-x : Selects the items to display in the monitor mode. Monitor mode is displayed first

when the power is supplied and all three items of Monitor Line-1 ~ Monitor Line-3 can be displayed

simultaneously. Choose from the following items suited to the line you want to display. If you choose Yes in CNF-

24 Mon Mode Init, CNF-21~23 is initialized.

Setting Function

0 Frequency During stop, the set freguency is dlsplaygd dunng operatlt?n, the
currently output operating frequency is displayed in Hz unit.

1 Speed The same as above(0) and displayed in rpm unit.

2 Output Current Displays the magnitude of the output current.

3 Output Voltage Displays the output voltage.

4 Output Power Displays the output power.

5 WHour Counter Displays the electricity consumed by the inverter.

. Displays the DC power voltage inside the inverter. During stop,
DCLink Vol

6 Clink Voltage it represents the maximum value of the DC input voltage.

7 DI Status Displays the status of the input terminals of the inverter terminal
blocks. From the right, they are represented by P1,P2...P8.
Displays the status of the output terminals of the inverter

8 DO Status terminal blocks. From the right, they are represented by Relay1,
Relay2, Q1.

. Displays the values being input into V1, the voltage input
9 V1 Monitor(V] terminal of the inverter terminal block in the voltage unit.
. Displays the voltage unit above in percentage. If-10 ~ 0 ~ +10V
1 V1M 9
0 onitor{%e] is input, it is represented by -100 ~ 0 ~ 100%.
) Displays the magnitude of the current being input into 11
" 1 MonitorfmA] terminal of the inverter terminal block.
12 I Monitor{%] Displays the current above in percentage. If the input current is

0~20[mA, it is represented by 0~100%.
Displays the voltage input of the V2 terminal of the I/O option
card when you use the extended 1/O option.

13 V2 Monitor{V]

14 V2 Monitor{%)] Displays the V2 input voltage in percentage.
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Setting Function
. The current input into the 12 terminal of the I/O option card when
1 12 MonitorfmA
5 onitorfmA] you use the extended I/O option.

16 12 Monitor{%)] Displays the input current of the 12 terminal in percentage.

17 PID Output Displays the output of the PID controller.

18 PID Ref Value Displays the reference of the PID controller.

19 PID Fdb Value Displays the feedback of PID controller.
If the torque reference command method (DRV-08) is set as

20 Torque methods other than the keypad (0 or 1), the torque reference is
displayed.

o1 Toraue Limit If the torque limit setting method (CON-53) is set as methods

d other than the keypad (0 or 1), the torque limit is displayed.
2 Trq Bias Ref If the torque bias setting method (CON-58) is set as methods

other than the keypad (0 or 1), the torque bias is displayed.

If the speed limiting method (CON-62) in the torque control
23 Spd Limit mode is set as methods other than the keypad (0 or 1), the
speed limit amount is displayed.

Displays the load speed in the scale and unit which the user
wants. Displays the load speed in the values to which ADV-61
(Load Spd Gain) and ADV-62 (Load Spd Scale) are applied in
the units of rpm or mpm set in ADV-63 (Load Spd Unit).

24 Load Speed

2) Output power display

Code No. Function Display Initial Setting

BAS-18 Trim Power % :

selects No. 4 Output Power among the monitor items described above, raises this set value properly when the
output power displayed in the loader is lower than expected. If the output power displayed in the loader is higher
than expected, it decreases this set value properly. Output power display is calculated with voltage and current
and Output power can have an error when power factor is low.

*WHour Counter:

Describes for No.5 WHour Counter (electricity consumed by inverter) among the aforementioned Monitor items.
Electricity consumption is calculated with voltage and current, and it is accumulated the calculated electricity
every 1 second.

The way of Electricity consumption display is followed description.

1. Below 1,000kW, the unit is kW and it is displayed like a 999.9 kW.

2. Between 1 ~ 99 MW, the unit is MW and it is displayed like a 99.99MWh.

3. Between 100 ~ 999 MW, the unitis MW and it is displayed like a 999.9 MWh.

4. Above 1,000 MW, the unitis MW and it is displayed like a 9,999 MWh and can be displayed to 65,535 MW.
5. Above 65,535 MW, it is initialized to 0 and the unit becomes to kW and displayed like 999.9 kW.

6. In case of CNF-62 WH Count Reset to YES, user can clear the electricity consumption.
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3) Load Speed Display Selection

Code No. Function Display

| 61 Load Spd Gain - 100.0 %
PAR | ADV 62 Load Spd Scale 0 X1 -
| 63 Load Spd Unit 0 rpm -

ADV-61 Load Spd Gain : selects No. 24 Load Speed among the monitor items described above and displays
the actual number of rotations by computing the gear ratio when the motor axis and load are connected by a belt
and so on.

ADV-62 Load Spd Scale : selects to what place of decimals to display No. 24 Load Speed among the monitor
items(x1~x0.0001).

ADV-63 Load Spd Unit : selects the unit of No. 24 Load Speed among the monitor items. selects one of
RPM(Revolution Per Minute) and MPM(Meter Per Minute).

For example, if the speed is 300 [mpm] at 800[rpm)] and if you want to display the value, set ADV-61(Load Spd
Gain) at “375%". In addition, if you want it to be displayed to the first place of the decimals, set ADV-63(Load Spd
Scale) at “X 0.1”. Now “300.0 mpm” is displayed on the keypad display instead of “800rpm” for No. 24 Load
Speed.

4) Hz / Rpm Display Selection 7
Code No. Function Display 3
PAR DRV 21 Hz /Rpm Sel 0 Hz -
BAS 1" Pole Number - 4 -

DRV-21 Hz / Rpm Sel : can convert all the parameters of which the unit is Hz into RPM or reversely. The Pole
Number of BAS-11 is applied.

*Warning

If you change the default value of Hz/Rpm Sel from Hz to Rpm display, all parameters will be changed to Rpm
but it is not changed automatically in monitor mode.

E.g) At CNF-21 Monitor Line-1 to Frequency (Fault value), if you change the value from Hz to Rpm Display at
DRV-21 Hz/Rpm Sel, Monitor Line-1 set value is not changed. To change the value to Rpm Display in Monitor
mode, CNF-21 set from Frequency to Speed.

5) Selection of Status Display

CNF | 20 | AnyTime Para | 0 | Frequency | -

The variables to be displayed at the top of Keypad Display(LCD Display) can be selected. The items available
are as follows and the items not particularly described have the same functions described in the Monitor Mode
Selection ltems above.

Function Function
0 Frequency 13 V2 Monitor{V]
1 Speed 14 V2 Monitor{%)]
2 Output Current 15 12 MonitorfmA]
3 Output Voltage 16 12 Monitor{%)]
4 Output Power 17 PID Output
5 WHour Counter 18 PID Ref Value
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Setting { Function } Setting { Function
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
11 [1 MonitorfmA] 24 Load Speed
12 11 Monitor{%]

9.1.2 Failure status monitor — Keypad

The Trip Mode displays the present failure status in case of a trip during operation. The type, operating frequency
and current of the present trip can be monitored and last 5 trips can be saved.

1) Present Failure Status Monitor

If a failure occurs, the present failure type is displayed as follows in the keypad display.

TRP current

Over Voltage (02

01 Output Freq

02 Output Current

48.30 Hz

333 A

For the type and description of the failure, see 10.1.20 Table of Failures/Warnings.

The inverter operating status at the time of a failure can be monitored and the followings items are recorded.

Displayed Information 7 Function

1 Output Freq The operating frequency at the time of the failure

2 Output Current The output current at the time of the failure

3 Inverter State Dlspla}/s acceleration, deceleration, steady speed
operation and stop

4 DCLink Voltage Inverter DC power voltage

5 Temperature Inverter temperature

6 Input State Displays the input terminal status

7 Output State Displays the output terminal status

8 Trip On Time Di.splays the time from the inverter power ON to the
failure

9 Trip Run Time Displays the time from the inverter Run to the failure
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If you enter press the Reset key on the keypad or input the reset terminal of the terminal block in order to terminal
the failure status, the information on the currently displayed failure is saved as part of the failure history. In this
case, what was saved in Failure History 1(Last-1) is shifted to Failure History 2(Last-2)

The number next to the failure name represents the number of simultaneously occurring failures. Therefore, if
more than one failure occurs, you can monitor the type of them by pressing PROG.

2) Failure History Monitor

Types of up to five previous failures can be saved and monitored. The lower the number of Last X is, the more
recent failure it represents. If more than 5 failures have occurred, those that occurred before the last 5 ones are
automatically deleted.

The items displayed in the failure history are as follows.

Displayed Information 7 Function

0 Trip Names(1) Displays the type of the failure

1 Output Freq The operating frequency at the time of the failure
2 Output Current The output current at the time of the failure

3 Inverter State E:;g::;ﬁgggson’ deceleration, steady speed
4 DCLink Voltage Inverter DC power voltage

5 Temperature Inverter temperature

6 Input State Displays the input terminal status

7 Output State Displays the output terminal status

Displays the time from the inverter power ON to
the failure

Displays the time from the inverter Run to the
failure

Displays whether the currently saved failure
history is to be deleted

8 Trip On Time

9 Trip Run Time

10 Trip Delete ?

There are two ways to delete the failure history.
One is deleting each failure history by selecting Yes for Trip mode ‘TRP-10 Trip Delete ?’ in the each failure
history described above. The other is deleting all the failure history by selecting Yes for CNF-24 Erase All Trip of
the Config Mode.

9.1.3 Analog output

1) 0 ~ 10V Voltage Output

Code No. | Function Display \ Initial Setting
01 AO1 Mode 0 Frequency -
02 AO1 Gain - 100.0 %
03 AO1 Bias - 0.0 %
ouT
04 AO1 Filter - 5 msec
05 AO1 Const % - 0.0 %
06 AO1 Monitor - 0.0 %
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The items to be output from AO1 (Analog Output 1) terminal of the inverter terminal block are selected and their
size is adjusted.

OUT-01 AO1 Mode : selects the type of the output items.

Setting Function

Outputs the operating frequency. 10V is produced from the frequency set
0 | Frequency at DRV-20 Max Freq.
1 Output 10V is produced from 200% of the inverter’s rated current (CT : based on
Current the Constant Torque).
Outputs the output voltage. Outputs the 10V from set value of BAS-15
5 Output Rated Volt.
Voltage In case of BAS-15 set to 0V, it outputs to 10V based on that 200V class is
220V and 400V class is 440V.
3 DC Link Outputs the DC power voltage of the inverter. 200V class produces 10V at
Volt 410Vdc and 400V class produces 10V at 820Vdc.
4 Torque Outputs the produced torque of 10V at 250% of the motor’s rated torque.
5 Output Monitors the output watt. 200% of the rated output is the maximum
Power displayed voltage(10V).
6 Idse Outputs the maximum voltage at 200% of no-load current.
Outputs the maximum voltage at 250% of the rated torque current.
! lase Rated torque current = Jrated current? — - Non - load current?
8 Target Outputs the set frequency. Produces 10V at maximum frequency (DRV-
Freq 20)
Ramp The frequency that has gone through acceleration and deceleration
9 Freq functions and can be different from the actual output frequency. It
produces 10V at maximum frequency (DRV-20)
10 Speed Displays the information on the speed of the input into the encoder
Fdb option card. It produces 10V at maximum frequency(DRV-20)
Outputs the difference between the speed reference(command) and
11 Speed the motor’s rotation speed that inputs into the encoder option card. It
Dev produces 10V at twice the rated slip frequency. It is valid only in the
vector control mode.
12 PID Ref Outputs the command values of the PID controller. It produces 6.6V at
Value 100% of the reference.
13 PID Fdb Displays the amount of the feedback of the PID controller. It produces
Value 6.6V at 100% of the reference.
14 PID Displays the output value of the PID controller. It produces 10V at
Output 100% of the reference.
15 Constant Outputs the value of OUT-05A01 Const %.

OUT-02 AO1 Gain, OUT-03 AO1 Bias : The size and offset can be adjusted. The output items are selected as
frequency and the operation is as follows.

AOL= FreaUency  ro1Gain + AOLBias
MaxFreq

OUT-04 AO1 Filter : sets the filter time constant of the analog output.
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OUT-06 AO1 Monitor : The analog output value can be monitored, which is represented in percentage on the
basis of the 10V of maximum output voltage.

2) 0 ~ 20mA Current Output

ouT

AO2 Mode Frequency
08 AO2 Gain - 100.0 %
09 AQO2 Bias - 0.0 %
10 AO?2 Filter - 5 Msec
1 AQO2 Const % - 0.0 %
12 AO2 Monitor - 0.0 %

Selects the items output from the AO2(Analog Output 2) terminal of the inverter terminal block and adjusts their

size. The function of each code are the same as the items of 0~10V voltage output described above and the
output range is 0~20mA.

3)-10 ~ +10V Voltage Output of Extended 1/O Option Card

If the extended /O option card is mounted on the option slot of the inverter, the operating status can be

monitored using the bipolar voltage output of the extended I/O.

Function Dlsplay Inltlal Settlng

ouT

AO3 Mode Frequency
15 AO3 Gain - 100.0 %
16 AQO3 Bias - 0.0 %
17 AO3 Filter - 5 Msec
18 AQ3 Const % - 0.0 %
19 AO3 Monitor - 0.0 %

The operation function is set equal to the 0~10V voltage output(AO1) described above. 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.

Set to OUT-08 (AO2 Gain) to 80% and OUT-09 (AO2 Bias) to 20% for outputting of AO2 4~20mA.

The Example of both direction output voltage.

Output Direction Related Functions

0:Frequency 9:Ramp Freq 10:Speed Fdb
forward(+)/reverse(-) . .
12:PID Ref 13:PID Fdb 14:PID Output
Value Value
reverse(-)/ regenerative(-) 4:Torque 7:lgss -
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4) 0~20mA Current Output of Extended 1/O Option Card

Connection of the extended /O card to the inverter makes output of current of 0~20mA possible through
terminals AO3 and AO4. The selection of the function is the same as described in AO1 terminal of the inverter.

AO4 Mode Frequency
21 AO4 Gain 100.0 %
OUT 22 AO4 Bias 0.0 %
23 AO4 Filter 5 msec
24 AO4 Const % 0.0 %
25 AO4 Monitor 0.0 %

9.1.4 Selection of relay function and multi-function output terminal of terminal block

00 on Displa
30 Trip Out Mode - 010 bit
31 Relay 1 28 Trip -

OUT 32 Relay 2 14 Run -

33 Q1 Define 1 FDT-1

34~36 Relay 3~5 - - -
41 DO Status - - bit

According to OUT-30 Failure output, Failure Relay will operate
Biton status (ON): H Bit off status (OFF) :

Bit3 Bit2 Bit1 Right end of the window is * Bit 1’
v It operates, when the Low voltage trip occurs
v It operates under trip situations other than low voltage trip.
v It operates under the final failure of automatic restart repetition
setting trials. (PRT-08~09).

Select the output items of the multi-function output terminal(Q1) and relay(Relay1, 2) of the inverter terminal block.
Q1 is Open Collector TR output. Extended 1/O card mounted in the inverter body, you can use additional 3 relay
outputs and function codes OUT-34, 35 and 36 are displayed. Multi-function output can be monitored at OUT-41 DO
Status. Multi-function output can be monitored to 3 outputs without extended 1/O and 6 outputs with extended I/O.
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1) Multi-Function output Terminal & Relay setting Functions

0: None (I recommend it is more easily described)
It takes no action. If this multi-function output is set as None with the PLC option card inserted in Slot 1 and Slot 2,
it can be used as the contact point output of the PLC option card.

1: FDT-1
This inspects whether the output frequency of the inverter has reached the frequency set by the user. It begins to
operate when the following condition is met.

absolute value(set frequency — output frequency) < detected frequency width/2

The detected frequency width is set as follows and the illustration below shows the frequency width having been
set at 10Hz.

Code No. | Function Display Initial Setting
ouT 58 FDT Band (Hz) - 10.00 Hz
40Hz
20Hz

Set
Frequency

40Hz

35Hz
15Hz 20Hz
Frequency
Q1 [ | [ |
Operating
command | |
2 :FDT-2

Active when the frequency set by the user is equal to the FDT Frequency and the No. 0 FDT-1 condition above
is simultaneously met.

[absolute value(set frequency — detected frequency) < detected frequency width /2] & [ FDT-1]

This case assumes that the detected frequency width is 10Hz and the detected frequency is 30Hz.

Code No. | Function Display \ Initial Setting
57 FDT Frequency - 30.00 Hz
ouT
58 FDT Band (Hz) - 10.00 Hz
50Hz
Set 30Hz
Frequency|
25Hz
Frequency
Q1
Operating
command |
3:FDT-3

Active when the operating frequency meets the following condition.
absolute value(detected frequency — output frequency) < detected frequency width /2

9-9



Chapter 9 Monitor Functions

9-10

Function Display Initial Setting
57 FDT Frequency - 30.00 Hz
ouT
58 FDT Band (Hz) - 10.00 Hz
35Hz
30Hz
25Hz
Frequency
Qi [ [/
Operating
command
4:FDT4

Can operate setting the conditions of acceleration and deceleration at the same time.
Acceleration : operating frequency > detected frequency

Deceleration : operating frequency > (detected frequency - detected frequency width/2)

Code No. Function Display Initial Setting
57 FDT Frequency - 30.00 Hz
ouT
58 FDT Band (Hz) - 10.00 Hz
30H
25Hz
Frequency
Q1
Operating
command

5 : Over Load (motor overload)

Active when the motor is given overload.

6 : IOL (inverter overload)

Active in case of a failure for inverse time characteristic protection against inverter overload.
7 : Under Load (underload warning)

Active in case of underload wamning.

8 : Fan Warning (fan failure)

Set ‘8: Fan Waming' at multi-function output and it will be Activated when there is a problem with the cooling fan.
9 : Stall (motor stall)

Active in case of a stall caused by the motor overload.

10 : Over Voltage (over voltage failure)

Active if the inverter DC power voltage goes up above the protective action voltage.
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11 : Low Voltage (low voltage failure)

Active if the inverter DC power voltage goes down below the low voltage protective action level.
12 : Over Heat (inverter cooling fan overheat)

Active if the inverter cooling fan is overheated.

13 : Lost Command (command loss)

Active in case of loss of the analog input terminal and RS485 communication command of the inverter terminal
block. The communication option and extended I/O option card are mounted and it operates also in case of loss
of the analog input terminal and communication command within the option.

14 : RUN (running)

Active while the inverter produces voltage with given operating command. It is not active during DC braking.

Frequency

Q1 [
Operating
command |

15 : Stop (stop)

Active when the operating command is OFF and there is no inverter output voltage.
16 : Steady (steady speed operation)

Active during steady speed operation.

17 : Inverter Line (inverter operation), 18 : Comm Line (normal power operation)

If normal exchange operation is necessary, they can be used as the signal sources for operation of the system
sequence relay or magnetic contactor. They use the auxiliary relay of the inverter terminal block(Aux Relay) and
multi-function output(MO1) and set one of the multi-function input terminals as the normal exchange. For details,
see Chapter8 Applied Functions 8.1.24 By pass operation.

Code No. | Function Display \ Initial Setting
IN 65~72 Px Define 16 Exchange -
32 Relay 2 15 Inverter Line -
ouT
33 Q1 Define 16 Comm Line -

19 : Speed Search (speed search)

Active while the inverter operates for speed search. For details about the speed search, see Chapter8 Applied
Function 8.1.19 Speed search operation.

20 : Step Pulse, 21 : Seq Pulse (auto sequence operation)

Active after the advance step of the auto sequence operation and a cycle of the operating sequence.

22 : Ready (stand by for operating command)

Active when the inverter is normally operating and ready to operate waiting for operating command from outside.
23:TrvACC, 24 : Trv DEC

Trv ACC produces signals when the accelerating frequency is reached during traverse operation.
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Trv DEC produces signals when the decelerating frequency is reached.

Code No. | Function Display\ Initial Setting
APP | Of App Mode | 1 | Traverse ;

25:MMC

This is used for multi-motor control. This takes necessary actions for multi-motor control if you set the relay 1 and
2 and multi-function output(Q1) at MMC and APP-01 App Mode at No. 3 MMC.

Code No. | Function Display |
APP | 01 | AppMode | 3 | MMC E

26 : Zspd Dect

This is used where the motor rotation speed is 0(rpm) during operation with the control mode set as vector.

Code No. 7 Function Display\

DRV 09 Control Mode 4 Vector -
CON 82 ZSD Frequency - 2.00 Hz
83 ZSD Band (Hz) - 1.00 Hz
ouT 33 Q1 Define 25 Zspd Dect -
CON-70+CON_7
Revolution of Motor QON=70 = CON=71
Q1(Zspd Dect) [ O

The relay operating on the basis of the revolution of the motor(encoder signal), error might occur at the time of
ON/OFF due to the encoder signal noise or filter time constant.

27 : Torque Dect

Active if the torque, with the control mode set as sensorless or vector, is below the following levels.

Code No. Function Display \ Initial Setting
Sensorless-1,
DRV 09 Control Mode 3~4 Sensorless-2, -
Vector
- 0,
ouT 59 TD Level 100.0 %
60 TD Band - 5.0 %
28 : Timer Out

This is a function of activating the contact point output after a certain period of time using the multi-function
terminal block input.

Group Code No. Function Display Initial Setting Unit
IN 65~72 Px Define 39 Timer In -
55 TimerOn Delay - 0.00 Sec
ouT
56 TimerOff Delay - 0.00 Sec
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32 : ENC Tune

Produces warning by releasing contact point output in case of auto tuning if there is no encoder board or APO-01
Enc Opt Mode is not set as Feed-back.

33 : ENC Dir
Produces warning by releasing contact point output in case of auto tuning if the encoder has misdistribution
although the encoder board has been mounted and APO-01 Enc Opt Mode is set as Feed-back.

9.1.5 Failure status output by relay and Multi-function output terminal of terminal block

The inverter failure status can be output using the multi-function output terminal(Q1) and relay(relay 1 and 2).

Code No. | Function Display \ Initial Setting

30 Trip Out Mode - 010

31 Relay 1 29 Trip -
32 Relay 2 14 Run -

ouT

33 Q1 Define 1 FDT-1 -
53 TripOut On Dly - 0.00 Sec
54 TripOut OffDly - 0.00 sec

*The inverter failure status can be output by added OUT 34~36 when extended I/O is mounted.

OUT-30 Trip Out Mode : Select the No. 28 Trip Mode at OUT-31~33 after selecting the terminal and relay to use for
failure output. The terminal and relay gets active in case of a failure of the inverter. The activeness can be set as
follows according to the type of the failure.

Setting ltem Function
bit3 bit2 bit1 Bit 1 is on the right of the display.
v Active in case of Low Voltage failure
v Active in case of a failure due to other than low voltage
v Active in case of auto re-start failure (PRT-08, PRT-09)

OUT-53 TripOut On Dly, OUT-54 TripOut OffDly : The failure relay or multi-function output becomes active after
the period of time set in OUT-53 in case of a failure. With reset input, the contact point gets OFF after the period of
time set in OUT-54.

9.1.6 Output terminal delay time and type of contact point

The output terminal of the terminal block and the operating time of the relay can be adjusted. ON and OFF delay
time can be separately set and you can choose between A contact point(Normal Open) and B contact point(Normal
Closed).

1) Output Terminal Delay Time

Code No. | Function Display \ Initial Setting
50 DO On Delay - 0.00 Sec
out
51 DO Off Delay - 0.00 Sec
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Operates as follows if OUT-32 Relay 2 is set as No.14 Run and ON delay time(DO On Delay) and OFF delay
time(DO Off Delay) are set at 1 sec and 2 sec respectively.

The delay time set at OUT-50 and 51 apply to both the multi-function output terminal(Q1) and relay(Relay 1,2)
except for failure mode of the multi-function output function.

2) Selection of Type of Output Signal Contact Point

Group Code No.
ouT | 52 | DO NC/NO Sl

Function Display \ Initial Setting Unit

Selects the type of the contact point of the relay and multi-function output terminal. If extended I/O is mounted,

the selecting 3 of bits for contact point type of terminal block will be added. If the appropriate bit is set at 0, it
operates as A contact point(NO) and if at 1, it operates as B contact point(NC). From the right bit, Relay1, Relay 2,
Q1, Relay 3, Relay 4, Relay 5.

9.1.7 Operating time monitor

Group Code No. | Function Display \ Initial Setting Unit
70 On-time 0/00/00 00:00 min
71 Run-time 0/00/00 00:00 min
CNF 72 Time Reset No -
74 Fan time 0/00/00 00:00 min
75 Fan Time Reset No -

CNF-70 On-time : time is accumulated with the inverter supplied with power. The information on the display is as

follows.

yy/mm/dd  hh:mm
0/00/00 00:00

CNF-71 Run-time : cumulatively displays the voltage output time from the inverter with the operating command
input. The information on the display is the same as the cumulative time(On-time).

CNF-72 Time Reset : If set at No. 1 Yes, the power ON cumulative time(On-time) and operating cumulative

time(Run-time) are both deleted and displayed as 0/00/00 00:00.

CNF-74 Fan time :
On-time.

It displays total On-time of inverter cooling fan. Information on the displayer is same as the total

CNF-75 Fan Time Reset : If you set Number 1 “Yes”, both the total On-time and the total Running time are deleted
and will be displayed in the form of 0/00/00 00:00
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9.1.8 Selection of keypad Language

Code No. | Function Display Initial Setting
0 English
1 Russian
CNF 01 Language Sel 2 Spanish -
3 Italian
4 Turkish

Selects the language on the keypad display.

It can be selectable the above version of Keypad S/W ver 1.04. (Multi lingual keypad) The keypad for Korean
provides Korean and English.

9-15



Chapter 10 Protective Functions

10.1 Protective Functions

The protective functions provided by the SV-iS7 series are broadly divided into two types. One is for protecting from
overheat and damage and the other is for protecting from the inverter itself and preventing malfunction.

10.1.1 Motor protection

1) Electronic thermal (Preventing motor overheat)

The electronic thermal function is automatically predicting temperature rises using the inverter output current
without a temperature sensor and providing protection suited to the inverse time thermal characteristic of the
motor.

\Group Code No. | Function Display Setting Display Setting Range
40 ETH Trip Sel 0 | None None/Free-Run/Dec -
41 Motor Cooling 0 | Self-coal - -
PRT
42 ETH 1min - | 180 120~200 %
43 ETH Cont - 120 50~180 %

10-1

PRT-40 ETH Trip Sel : You can select the inverter operation in case of electronic thermal protective operation.
On the keypad, the failure status is displayed as E-Thermal.

0: None
The electronic thermal function is not active.

1 : Free-Run (Free Run)
The inverter output is blocked and the motor does free run.

2 : Dec (Deceleration)
Stop after deceleration.

PRT-41 Motor Cooling : selects the operating method of the cooling fan mounted on the motor.

0 : Self-cool
The cooling fan connected to the motor axis, the cooling effect varies according to the rotation speed. Most
general induction motors have such a structure.

1 : Forced-cool
This structure supplies separate power to the cooling fan. This applies to the load that should operate for a long
time at a low speed and the motor exclusively for the inverter has such a structure.

PRT-42 ETH 1min : inputs the amount of current that can flow continuously for a minute on the basis of the rated
current (BAS-13) of the motor.

PRT-43 ETH Cont : sets the magnitude of the current at which the electronic thermal protective function
becomes active. Incessant operation is available without protection below the set value.

Continuously permitted current[ %] Current[%]
PRT-41=1
100
95 PRT-41=0
PRT-42
65
PRT-43
Frequency [Hz]

20 60 60 Electronic thermal time(sec)
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10.1.2 Overload warning and troubleshooting (Trip)

This function is for releasing an warning and troubleshooting when the motor is supplied with overload in comparison
with the rated current of the motor. You can set the current magnitude for the wamning and troubleshooting.

Code No.

Function Display Setting Display Setting Range

04 Load Duty 1 | Heavy Duty - -
17 OL Wam Select 1 | Yes No/Yes -
18 OL Wam Level - | 150 30~180 %

PRT 19 OL Wam Time - | 100 0~30 sec
20 OL Trip Select 1 | Free-Run - -
21 OL Trip Level - | 180 30~200 %
22 OL Trip Time - | 600 0~60.0 sec
31 Relay 1 -

ouT 32 Relay 2 5 | OverLoad - -
33 Q1 Define -

PRT-04 Load Duty : Select a load classification

0 : Normal Duty
Set VT (Variable Torque) loads such as fan or pump (Overload endurance : 1min at 110% of VT rated current)

1 : Heavy Duty
Set CT (Constant Torque) loads such as hoist or crane (Overload endurance : 1min at 150% CT rated current)

PRT-20 OL Trip Select : selects the inverter operation in case of an overload failure.

0: None
No action is taken to protect from overload.

1: Free-Run
Inverter output is blocked in case of an overload failure. The motor does free run.

2:Dec
Decelerating stop in case of a failure.

PRT-21 OL Trip Level, PRT-22 OL Trip Time : The inverter output is blocked or stops decelerating according to the
method set in PRT-17 if the current flowing in the motor is higher than the value set at OL Trip Level and the current
continues to flow for the OL Trip Time.

PRT-17 OL Warn Select : Waming signal is released using the multi-function output terminal of the terminal block or
relay when a load of OL warning level is supplied. It gets active if 1 Yes is selected and not active if 0 No is selected.

PRT-18 OL Warn Level, PRT-19 OL Warn Time : The multi-function output(Relay 1, Relay2, Q1) releases the
warning signal if the current flowing in the motor is higher than the OL Warn Level and the current continues to flow
for the OL Warn Time. The multi-function output terminal and relay release signals if Over Load is selected at OUT-
31~33. The output of the inverter is not blocked.
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% Overload warning is a function for the warming before the overload trip. It could not be occurred for overload trip
when the warning time (OL Warn Time) and level (OL Warn Level) for overload set higher than the trip time (OL Trip

Time) and level (OL Trip Time) for overload.

10.1.3 Stall prevention and Flux Braking

In case of a stall due to overload, over current flows in the motor possibly causing overheat or damage to the motor

~—p

PRT-18
Current

Multi—-Function Output

t: PRT-19

~—

of interrupting the system process of the motor load side. The output frequency of the inverter is automatically
controlled in order to prevent the motor stall due to overload.

Flux Braking (It is used when deceleration time is reduced without dynamic braking resistor and dynamic braking

unit)

Group | Code No.

Function Display

Stall Prevent & Flux

Initial Setting |

Setting Range

50 Braking - | 0000 Bit
51 Stall Freq 1 - | 60.00 Starting Freq ~ 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 54 | StallLevel 2 - | 180 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 | stal - -

If the deceleration time is short, overvoltage trip may be occurred by regeneration energy for motor. The deceleration

time can set more shorten when Flux Braking is used because the regeneration energy is consumed at motor.

& Warning

motor.

The function of Stall Prevention during Deceleration and Flux Braking is operated only on deceleration. The No. 3 and 4
bit of PRT-50 (Stall Prevent) turns on for the shortest and optimum deceleration of OV Tripless performance with the load
which has a short deceleration time despite of high inertia.

Do not use this function with the load which is frequenctly decelerated. It can cause the overheat and damage of the
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PRT-50 Stall Prevent : Stall preventing action can be selected during acceleration/deceleration or steady speed
operation. If the dot of the switch is above, the appropriate bit is set and it below, it does not operate.

Bit set(ON) : H Bit setting canceled(OFF) :

Setting ltems Function

Bit4 Bit3 bit2 bit1 | Bit 1 is the first on the right of the display.

v Selection of stall preventing function during accelerating operation

v Selection of stall preventing function during steady speed operation

v Selection of stall preventing function during decelerating operation

v Selection of flux braking function at deceleration

0001 : Stall Prevention during Acceleration

Acceleration stops and deceleration begins if the inverter output current during acceleration is higher than the set stall
level(PRT-52, 54...). If the current stays at higher than the stall level, it decelerates to the start frequency (DRV-19
Start Freq). Acceleration resumes if the current goes down below the set level during the stall preventing operation.

0010 : Stall Prevention during Steady Speed

The output frequency is automatically reduced for deceleration if current is higher than the set stall level during steady
speed operation, as the stall preventing function during acceleration. Acceleration resumes if the load current goes
down below the set level.

0100 : Stall Prevention during Deceleration

The DC voltage of the DC power part is kept below a certain degree and deceleration is conducted to prevent over
voltage trip during deceleration. Therefore the decelerating time might be longer than the set time according to the
load.

1000 : Flux Braking during Deceleration
Deceleration time can be shorten with Flux Braking when the regeneration energy is controlled to be consumed in
motor.

1100 : Stall Prevention and Flux Braking during Deceleration
The shortest and optimum deceleration performance can be made by concurrent operation with the function of Stall
Prevention and Flux Braking.

c ; Stall level
" urren
1\ Caution Curcen! ol
. . . \/_
Be careful because the decelerating time might be longer than Ffequency/\/ SS
the set time according to the load if the stall preventing function
is set during deceleration. Q1 || SS |
The actual accelerating time becomes longer than the set acceleration Steady speed
acceleration time because deceleration is interrupted if stall
prevention function gets active during acceleration.
T~

DC voltage

Frequency

Qt [/

Deceleration

10-4



Chapter 10 Protective Functions

PRT-51 Stall Freq 1 ~ PRT-58 Stall Level 4 : You can set the stall prevention level for each frequency band

according to the load type. In addition, you can set the stall level above the base frequency. The lower limit and upper
limit are set in the number sequence of the stall frequency. For example, the setting range of Stall Freq2 is between
Stall Freq 1(lower limit) and Stall Freq 3(upper limit).

10.1.4 Motor overheat sensor input

Stall level
Stall levell
Stall level?
Stall level3
Stall level4
Stall Stall
Frequency 2 Frequency 4
Stall Frequency1 Stall Frequency 3 Output
Frequency

& Caution

The start timing is determined by the stall level 1 regardless of the other stall setting levels if the stall preventing

function gets active during starting.

The overhead preventing sensor(PT100, PTC), which is attached to the motor, is connected to the analog input
terminal of the terminal block so that the protective function gets active when the motor is overheated.

Cﬁ:e Function Display Setting Display 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 -
07 AO2 Mode 14 Constant - -
ouT
08 AO2 Const 11 100% 0—100 %
N 65~75 Px Define 39 Thermal In - -
87 DI NC/NO Sel - - - -

PRT-34 Thermal-T Sel : The inverter operating status is set when the motor is overheat. If you set at Free-Run(1),
the inverter output is blocked. If you set at decelerating stop(Dec(2), the inverter carried out decelerating stop if the
overheat sensor detects overheat.

PRT-35 Thermal In Src : The terminal type is selected when the motor overheat sensor is connected to the

voltage(V1) or current(l1) input terminal of the inverter terminal block. The voltage(V2) or current(12) terminals in the
extended I/O option card are also available. When 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/O card should be where
the PTC is. Before use, check whether the switch is where the PTC is.
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1) Use of temperature sensor such as PTC etc. by using the analog input terminal

Using voltage(V1) input terminal Using current(l1) input terminal
AO2 V1 5G
() M) M)
Switch
()
PTC

Measure by letting certain amount of current flow through
the AO2 terminal and converting it into voltage according to
the resistance value change

PTC

IN-65~72 Px Define, IN-82 DI NC/NO Sel : You can set the

overheat trip function input by using the multi-function terminal block input when using bimetal type sensor relay.
Connect PTC between the terminal block to use and CM and select No. 39 Thermal In among the function items.
Select the type of contact point of the terminal used in IN-87 as 1(NC).

2) Using multi-function input terminal (Px)

| Px CM
R IR

PTC

PRT-36 Thermal-T Lev : sets the action level of the motor overheat sensor. In case of voltage input terminal(V1),
the maximum input voltage is 10V and in case of current(l1), the maximum input voltage is 5V. For example, if
you use the current input terminal and set the failure level at 50%, the protective function gets active when the
voltage supplied to the |1 terminal is below 2.5V. For how to operate it above 2.5V, see PRT-37 Thermal-T Area.

PRT-37 Thermal-T Area : If voltage lower than the thermal failure level(PRT-36) when you set at No. O Low, the
protective function becomes active and if No. 1 High, and if voltage higher than the failure level is input, the
protective function becomes active.

10.1.5 Inverter and sequence protection

1) Input/Output phase open Protection

The input phase open protection function is used to prevent over current through the inverter input terminal by
input power phase open. If phase open occurs to the connection between the motor and inverter output, motor
stall might happen due to torque insufficiency and that is why the output phase open protective function is used.

Code No. Function Display Setting Display Setting Range
05 Phase Loss Chk - 00 - Bit
PRT
06 IPOV Band - 40 1~100V Vv
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[ |
You can select input and output phase open respectively. If the dot mark of the switch is at the top, it represents
setting completed and if at the bottom, it does not operate (top:1, bottom:0).

bit setting(ON) : H bit setting canceled(OFF) : H
Setting ltems Functions
bit2 bit1 On the far right of the display is bit 1.
- v Selects output phase open protective action.
v - Selects input phase open protective action.
v v Selects input/output phase open protective action.

01: Output phase open protection

In case of phase open of one or more phase of U, V, W of the inverter output terminal block, the inverter blocks
output and displays Out Phase Open.

10: Input phase open protection

In case of phase open of one or more phase of R, S, T of the inverter input terminal block, the inverter blocks
output and displays In Phase Open on 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.

PRT-06 : IPO V Band : In case of phase open of one or more phase of the inverter inputs, the ripple of the DC
link voltage gets too large. The band of the ripple voltage is set. If the band of the ripple voltage set in this function
code is exceeded, input phase open trip occurs.

IPO V Band is changeable according to electricity facilities. Sets IPO V Band more than 1 ~ 10 if the load of
output is larger than the capacity of electricity facilities in normal operation environment. Sets IPO V Band smaller
than 1~10 if the load of output is smaller than the capacity of electricity facilities.

Make sure that you set the motor rated current (BAS-13 Rated Curr) rightly. If the motor rated current being actually
used differs from the value set at BAS-13, phase open protection might fail to operate.

10.1.6 External failure signal

Group | Code No. | Function Display Setting Display
N 65~72 Px Define 4 | External Trip -
87 DI NC/NO Sel - | 000 0000000 -

By using No. 4 External Trip(external failure) among the multi-function input terminal functions, you can stop the
inverter operating in case of a problem with the system.

IN-87 DI NC/NO Sel : You can select the type of the input contact point. If the Dot mark of the switch is at the
bottom, it is A contact point(Normal Open) and if at the top, it operates as B contact point(Normal Closed). The
terminals of each bit are as follows.

bit 11 10 9 8 7 6 5 4 3 2 1

Multi-Function terminal - - - P8 P7 P6 P5 P4 P3 P2 P1
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Frequency / /

. P7
External Trip .
A contact point (A contact point) [
External Trip P8 .
A contact point (B contact p0|nt)| | | |
Operating
command [ | | | |

10.1.7 Inverter overload

If more current than the rated inverter current flows, the protective function starts to protect the inverter according to
the inverse time characteristic.

Group | Code No. | Function Display \ Setting Display Unit

Warning signals can be produced in advance by using the multi-function output terminal before the inverter overload
protective function(IOLT) starts. The warning signal is released when 60% of the inverter overload protective
action(150%, 1 minute) lapses.

10.1.8 Keypad command loss

If a problem occurs with the communication during operation or the connection between the keypad and the main
body with the operating command method being keypad, the inverter action is selected.

Group | Code No. | Function Display \ Setting Display Unit
PRT 1 Lost KPD Mode T Free-Run -
ouT 31~33 Relay1,2, Q1 30 | LostKeypad -
DRV 06 Cmd Source 0 Keypad -
CNF 22 Multi Key Sel 0 JOG Key -

PRT-11 Lost KPD Mode : Set the operating command(DRV-06) at No. 0 keypad, No. 2 Free-Run or No. 3 DEC. In
case of a problem with the communication between the keypad and main body, the output is blocked or the inverter
conducts a decelerating stop according to the set method. Set at No. 0 None, it does nothing in case of keypad
command loss. Set at No. 1 Warning, a warning signal is released in case of a failure if No. 29 Lost Keypad, of the
multi-function output or relay functions, is selected. In case of decelerating stop, the deceleration occurs for the time
set at PRT-07 Trip Dec Time. The protective action is also available for the keypad command loss during jog key
operation when CNF-22 is set as JOG Key.

1) Speed Command Loss

If the speed is set by analog input from the terminal block, communication option or the keypad, the action of the
inverter can be selected when the speed command is lost due to severance of the signal line and so on.

Code No. | Function Display Setting Display Setting Range
PRT 12 Lost Cmd Mode 1 Free-Run - -
13 Lost Cmd Time - 10 0.1~120 Sec
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Code No. 7 Function Display Setting Display Setting Range
14 Lost Preset F - 0.00 Starting Freg~Max. Freq Hz
15 Al Lost Level 1 Half of X1 - -
ouT 31~33 | Relay1,2, Q11 13 Lost Command - -

PRT-12 Lost Cmd Mode : Selects the action of the inverter in case of speed command loss.

Setting ltems Functions

0 None The speed command is directly operating frequency without protective actions.
1 Free-Run The inverter blocks output with the motor in free run.
2 Dec Decelerating stop for the time set at PRT-07

Continues to operate at the average value of the input for the last 10 seconds until the
moment that the speed command loss was detected.
Continues to operate at the average value of the output for the last 10 seconds until the
moment that the speed command loss was detected.

3 Hold Input

4 Hold Output

5 Lost Preset Operates at the frequency set at PRT-14 Lost Preset F.

PRT-15 Al Lost Level, PRT-13 Lost Cmd Time : sets the criterion voltage of speed command loss and
judgment time for analog input.

1 : Half of X1

If the input signals remain the same for the time set at PRT-13 Lost Cmd Time(speed loss judgment time) with
them being a half of the minimum set value of the analog input set as the speed command(DRV-07 Freq Ref
Src), the protective action begins. The standard value is what is set at IN-08, IN-12, IN-23 of the terminal block
input group. For example, if the speed command is set as No. 2 V1 at DRV-07 Freq Ref Src and IN-06 V1
Polarity is set as No. 0 Unipolar, the protective action starts when the voltage input is below a half of the value set
at, IN-08 V1 Volt x1.

2 : Below X1

If a signal lower than the minimum set value of the analog input set as the speed command continues for the time
set in PRT-13 Lost Cmd Time(speed loss judgment time), the protective action starts. The standard values are
IN-08, IN-12 and IN-23 of the terminal block input group.

PRT-14 Lost Preset F : If the operating method(PRT-12 Lost Cmd Mode) is set as No. 5 Lost Preset in case of
loss of the speed command, the protective action starts setting the frequency for continuance of operation.

If PRT-15 Al Lost Level is set as No. 2 Below x1, PRT-12 Lost Cmd Mode is set as No. 2 Dec and PRT-13 Lost
Cmd Time is set at 5 seconds, the operation is as follows.

Set
Frequency
-
5 seconds

Freguency

Q1

Operating
command | |

In case of speed command loss due to the option card or built-in 485, the protective action becomes active when
there is no speed command for the time set at PRT-13 Lost Cmd Time(speed loss judgment time).
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10.1.9 Braking resistance use rate setting

The iS7 series is divided into a model in which the braking circuit is built and the other in which a separate external
braking unit should be installed. 0.75~22kW belongs to the former(braking resistance unit excluded) and for those
above 30kW, you should install a braking unit on the exterior of the inverter. Therefore the function of limiting the
braking resistance use rate is necessary for only models below 22kW.

Group | Code No. | Function Display Setting Display Setting Range ‘
PRT 66 DB Warn %ED - 10 0~30% -
ouT 31~33 Relay1,2, Q1 31 DB Wamn%ED - -

PRT-66 DB Warn %ED : sets the use rate of the resistance unit (%ED : Enshalt Daur). The resistance unit use rate
sets the ratio of operation of the braking resistance within an operating cycle. Continuous braking resistance is
available up to 15 seconds and after 15 seconds lapses, the inverter does not release any braking resistance use

signal.
/1\ Caution

Be careful when you use the braking resistance above the consumed electric power(Watt) of the braking resistance unit because
it might cause a fire due to overheated resistance. If you use a resistance unit with a heat sensor, you can use the sensor output
as the external failure signal of the multi-function input terminal.

T dec

Example 1) %ED =
T _acc+T _steady+T _dec+T _stop

x100[%]
Where,

T_acc : Lead time which accelerate to its set frequency
T_steady : Time which drive under constant speed at its set frequency

T_dec : Time which reduce to lower frequencies than its constant speed frequency Or Time which comes to a
stop from its constant speed frequency.

T _stop : Time which stay idle until another start

Frequency,

o
T_acc T_steady T_dec T_stop

T dec
T _dec+T _steadyl+T _acc+T _steady?2

NN

Frequency

Example 2) %ED =

x100[%]

T_dec T_acc

-
T_steady1 T_steady2
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10.1.10 Underload warning and failure

Group | Code No. | Function Display 7 Setting Display 7 Setting Range

04 Load Duty 0 Normal Duty - -
25 UL Wamn Sel 1 Yes No/Yes -
26 UL Wam Time - 10.0 0~600.0 sec

PRT 27 UL Trip Sel 1 Free-Run - -
28 UL Trip Time - ]300 0~600.0 sec
29 UL LF Level - 30 10~30 %
30 UL BF Level - 30 10~100 %

PRT-27 UL Trip Sel : sets the operating method of the inverter in case of a underload failure. If set as No. 1 F ree
Run, it holds output in a situation of a underload failure. If set as No. 2 Dec, it stops after deceleration.

PRT-25 UL Warn Sel : sets the underload wamning. If set as No. 6 UnderLoad for multi-function output terminal at
OUT-30~32, signals are released in underload warning conditions.

PRT-29 UL LF Level, PRT-30 UL BF Level : sets the range necessary for underload detection according to the
underload type.

Set the underload ratio at an operating frequency twice the motor rated slip speed(BAS-12 Rated Slip) at PRT-27.

Set the underload ratio at the base frequency (DRV-18 Base Freq) at PRT-28. If variable torque is necessary like a
fan or pump, set the PRT-04 Load Duty at No. 0 Normal Duty. In case of No. 1 Heavy Duty, it is set at the load for
constant torque such as elevating devices or a conveyer.

Output Current

PRT-30

PRT-29 Output
Frequency

Rated slipX2 Base Frequency

Set at normal load(Normal duty:VT)

Output Current

PRT-30

Rated Current X2 Output Frequency
Set at heavy load(Heavy duty:CT)
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PRT-26 UL Warn Time, PRT-28 UL Trip Time : The protective function becomes activated if the underload level
condition described above continues for the warning time or failure time. This function is not activated during the
energy saving operation (ADV-50 E-Save Mode).

10.1.11 Overspeed error

This function is activated when the control mode(DRV-09 Control Mode) is Vector.

Group | Code No. | Function Display Setting Display
70 Over SPD Level - 120.0 Hz
PRT
72 Over SPD Time - 0.01 Sec

If the motor rotates faster than the overspeed level (Over SPD Level) for overspeed detection time(Over SPD Time),
the inverter blocks output.

10.1.12 Speed variation failure

This function is active when the control mode(DRV-09 Control Mode) is Vector.

Function Display Setting Display
73 Speed Dev Trip 1 Yes -
PRT 74 Speed Dev Band - 20.00 Hz
75 Speed Dev Time - 10 Sec

The inverter output is blocked when the motor rotates for the Speed Dev Time set at faster than the speed
variation(Speed Dev Band).

10.1.13 Speed sensor error detection

It can be detected whether the encoder option card is mounted on the inverter main body. With the encoder mounted,
an error is detected too when the encoder signal of the line drive method is a single line. In case of an error, a
message reading Encoder Trip is displayed.

Group | Code No. | Function Display Setting Display Unit
77 Enc Wire Check 1 Yes -
PRT
78 Enc Check Time - 1.0 sec

10.1.14 Fan failure detection

Group | Code No. | Function Display Setting Display
PRT 79 FAN Trip Mode 0 Trip -
31~32 Relay 1,2 8 FAN Wamning -
ouT
33 Q1 Define
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If the cooling fan failure mode is set at No. O Trip and if a problem with the cooling fan is detected, the inverter output
is blocked and the fan failure is displayed. If you set at No. 1 Warning and select No. 8 FAN Waming as the multi-
function output terminal or relay, the fan failure signal is released and operation continues, However, if the
temperature within the inverter rises above a certain degree, the output is blocked due to overheat of the cooling fan

and so on.

10.1.15 Selection of action in case of low voltage failure

Code No. 7 Function Display Setting Display
PRT 81 LVT Delay - 0.0 sec
31~32 Relay 1,2 1 Low Voltage -
ouT
33 Q1 Define

If the internal DC voltage goes down below a certain degree because of the inverter input voltage being blocked, the
inverter blocks output and displays low voltage failure(Low Voltage). If PRT-81 LVT Delay time has been set, in case
of a low voltage failure, the inverter output is blocked and it is handled as a failure after the set period of time.

A warning signal of a low voltage failure can be released using multi-function output or relay. However, in case of a
warning signal, the LVT Delay time does not apply.

10.1.16 Output blocking by muilti-function terminal

Group | Code No. Function Display Setting Display

If you set the function of the multi-function output terminal at No. 5 BX and input it during operation, the inverter
blocks output and displays BX on the keypad display. The information on the frequency and current at the time of BX

input is to be monitored.

Acceleration resumes when the BX terminal is OFF with an operating command input.

10.1.17 How to terminate failure state

Group | Code No. Function Display Setting Display
IN 65~72 Px Define 3 RST -

To terminate the failure state, press the Reset key on the keypad or use the multi-function input terminal. The failure
state is terminated if you input the terminal in case of a failure after setting the function of the multi-function input

terminal at No. 3 RST.

10.1.18 Selection of action in case of option card failure

Group Code No. Function Display Setting Display
| | 0 None
PRT | 80 | Opt Trip Mode 1 Free-Run 1:Free-Run

i | 2 Dec
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If there is a problem with the communication between the option card and the main body of the inverter or the option
card is separated from during operation, select the inverter action status. In case of No. 1 Free-Run, the inverter
output is blocked and the failure information is displayed on the keypad. In case of No. 2 Dec, it decelerates at the

value setin PRT-07.

10.1.19 Detection of motor not connected to inverter output terminal

Group | Code No. Function Display Setting Display Setting Range
31 No Motor Trip 0 None - -
PRT 32 No Motor Level 5 1~100 %
33 No Motor Time 0.5 0.1~10.0 sec

If an operating command is given with the motor not connected to the output terminal of the