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Preface

The A510s product is an inverter designed to control a three-phase induction motor. Please
read this manual carefully to ensure correct operation, safety and to become familiar with the
inverter functions.

The A510s inverter is an electrical / electronic product and must be installed and handled by
qualified service personnel.

Improper handling may result in incorrect operation, shorter life cycle, or failure of this product
as well as the motor.

All A510s documentation is subject to change without notice. Be sure to obtain the latest
editions for use or visit our website at http://globalsa.teco.com.tw

Available Documentation:

1. A510s Start-up and Installation Manual
2. A510s Instruction Manual

Ensure you have sound knowledge of the device and familiarize yourself with all safety
information and precautions before proceeding to operate the inverter.

Ensure you have sound knowledge of the inverter and familiarize yourself with all safety
information and precautions before proceeding to operate the inverter.

Please pay close attention to the safety precautions indicated by the warning £ Y% and

caution /1% symbol.

Failure to ignore the information indicated by the warning symbol may

B ;
41 Warning result in death or serious injury.

Failure to ignore the information indicated by the caution symbol may

A .
£:5 Caution result in minor or moderate injury and/or substantial property damage.




Chapter 1 Safety Precautions

1.1 Before Supplying Power to the Inverter

Pt

A :
L4 Warning

The main circuit must be correctly wired. For single phase supply use input terminals (R/L1,
T/L3) and for three phase supply use input terminals (R/L1, S/L2, T/L3). Terminals U/T1, V/T2,
W/T3 must only be used to connect the motor. Connecting the input supply to any of the U/T1,
V/IT2 or W/T3 terminals will cause damage to the inverter.

£

A% caution

e To avoid the front cover from disengaging or other physical damage, do not carry the
inverter by its cover. Support the unit by its heat sink when transporting. Improper
handling can damage the inverter or injure personnel, and should be avoided.

e To avoid the risk of fire, do not install the inverter on or near flammable objects. Install on
nonflammable objects such as metal surfaces.

e |If several inverters are placed inside the same control panel, provide adequate
ventilation to maintain the temperature below 40°C/104°F (50°C/122°F without a dust
cover) to avoid overheating or fire.

e When removing or installing the digital operator, turn off the power first, and then follow the
instructions in this manual to avoid operator error or loss of display caused by faulty
connections.

L4 Warning

e This product is sold subject to IEC 61800-3. In a domestic environment this product may
cause radio interference in which case the user may need to apply corrective measures.
e Motor over temperature protection is provided.
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1.2 Wiring

12

i) .
£4% Warning

e Always turn OFF the power supply before attempting inverter installation and wiring of
the user terminals.

¢ Wiring must be performed by a qualified personnel / certified electrician.

e Make sure the inverter is properly grounded. (200V Class: Grounding impedance shall
be less than 100Q. 400V Class: Grounding impedance shall be less than 10Q).)

e Make sure the inverter is properly grounded. It is required to disconnect the ground wire
in the control board to avoid the sudden surge causing damage on electronic parts if it is
improperly grounded.

e RCD is required to be in compliance with the protection norm of B-type leakage current.

e Please check and test emergency stop circuits after wiring. (Installer is responsible for
the correct wiring.)

¢ Never touch any of the input or output power lines directly or allow any input of output power
lines to come in contact with the inverter case.

e Do not perform a dielectric voltage withstand test (megger) on the inverter this will result in
inverter damage to the semiconductor components.

£

A% caution

e The line voltage applied must comply with the inverter's specified input voltage. (See
product nameplate section 2.1)

e Connect braking resistor and braking unit to the designated terminals. (See section 3.10)

e Do not connect a braking resistor directly to the DC terminals P (+) and N (-), otherwise fire
may result.

e Use wire gauge recommendations and torque specifications. (See Wire Gauge and Torque
Specification in section 3.6)

e Never connect input power to the inverter output terminals U/T1, V/IT2, W/T3.
e Do not connect a contactor or switch in series with the inverter and the motor.

e Do not connect a power factor correction capacitor or surge suppressor to the inverter
output.

e Ensure the interference generated by the inverter and motor does not affect peripheral
devices.
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1.3 Before Operation

A

i) .
£4% Warning

Make sure the inverter capacity matches the parameters 13-00.

Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the
motor is greater than 80 ft (25m). A high-frequency current can be generated by stray
capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or an inaccurate current readout.

Be sure to install all covers before turning on power. Do not remove any of the covers while
power to the inverter is on, otherwise electric shock may occur.

Do not operate switches with wet hands, otherwise electric shock may result.

Do not touch inverter terminals when energized even if inverter has stopped, otherwise
electric shock may result.

1.4 Parameters Setting

&

/1% caution

Do not connect a load to the motor while performing a rotational auto-tune.

Make sure the motor can freely run and there is sufficient space around the motor when
performing a rotational auto-tune.
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1.5 Operation

£4% Warning

e Be sure to install all covers before turning on power. Do not remove any of the covers while
power to the inverter is on, otherwise electric shock may occur.

e Do not connect or disconnect the motor during operation. This will cause the inverter to
trip and may cause damage to the inverter.

e Operations may start suddenly if an alarm or fault is reset with a run command active.
Confirm that no run command is active upon resetting the alarm or fault, otherwise
accidents may occur.

¢ Do not operate switches with wet hands, otherwise electric shock may result.

e |t provides an independent external hardware emergency switch, which emergently shuts
down the inverter output in the case of danger.

o [f automatic restart after power recovery (parameter 07-00) is enabled, the inverter will start
automatically after power is restored.

e Make sure it is safe to operate the inverter and motor before performing a rotational
auto-tune.

e Do not touch inverter terminals when energized even if inverter has stopped, otherwise
electric shock may result.

¢ Do not check signals on circuit boards while the inverter is running.

o After the power is turned off, the cooling fan may continue to run for some time.

Y

A% caution

¢ Do not touch heat-generating components such as heat sinks and braking resistors.

e Carefully check the performance of motor or machine before operating at high speed,
otherwise Injury may result.

¢ Note the parameter settings related to the braking unit when applicable.

e Do not use the inverter braking function for mechanical holding, otherwise injury may
result.

e Do not check signals on circuit boards while the inverter is running.
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1.6 Maintenance, Inspection and Replacement

12

i) .
£4% Warning

e Wait a minimum of five minutes after power has been turned OFF before starting an
inspection. Also confirm that the charge light is OFF and that the DC bus voltage has
dropped below 25Vdc.

e Never touch high voltage terminals in the inverter.

o Make sure power to the inverter is disconnected before disassembling the inverter.

e Only authorized personnel should perform maintenance, inspection, and replacement
operations. (Take off metal jewelry such as watches and rings and use insulated tools.)

1 % Caution

e The Inverter can be used in an environment with a temperature range from 14°
~104(140) °F (-10~+40(60)°C) and relative humidity of 95% non-condensing.

e The inverter must be operated in a dust, gas, mist and moisture free environment.

1.7 Disposal of the Inverter

£

A1 caution

o Please dispose of this unit with care as an industrial waste and according to your
required local regulations.

e The capacitors of inverter main circuit and printed circuit board are considered as
hazardous waste and must not be burned.

e The Plastic enclosure and parts of the inverter such as the top cover board will release
harmful gases if burned.
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Chapter 2 Model Description

2.1 Nameplate Data

It is essential to verify the A510s inverter nameplate and make sure that the A510s inverter has the
correct rating so it can be used in your application with the proper sized AC motor.

Unpack the A510s inverter and check the following:

(1) The A510s inverter and start-up and installation manual are contained in the package.

(2) The A510s inverter has not been damaged during transportation there should be no dents or parts
missing.

(3) The A510s inverter is the type you ordered. You can check the type and specifications on the main
nameplate.

(4) Check that the input voltage range meets the input power requirements.

(5) Ensure that the motor HP matches the motor rating of the inverter.

HD: Heavy Duty (Constant Torque); ND: Normal Duty (Variable Torque) (1HP = 0.746 kW)

Product Name ___y, " pRopUCT: AS10S4010-H3F MOTOR RATING : 7.5kW/11.0kW ]

& Motor Rating INPUT  ; AC 3PH 380-480V (+10%,-15%) 50/60Hz 18.7A/24.0A -4— Input Power Specifications
OUTPUT : AC 3PH D-480V 0-400Hz 18.04/23 .04 P20 -4—— Qutput Power Specifications
Series No—® | MODEL  : A510-4010-H3F P P

Code No—» \ (P/N Bar code) (S/N Bar code) E € -4— UL and CE Marks
TECO Elecric & Machinery Co., Ltd. 'Q" CE

Model Identification

A510 - 4010-SH3F

Maive Filter
Blaak: | Mo BFI
F: B Flier
Valtage Axting =10
- >
2 | 2cev Y Blak: | 1Ph &r3Ph
4: 4y i APh
g: L L1 Meatar Roking
B B os: | 1 Hp > Opecsbie Type
003: | 2H
v H: | LEG-Speratir
150: | 150 up C: | LEE Gperator
17 | 172 HP
215 | 215 HP »| 25105 Lsunrier Serlng
15 | XS HE
425: | 425 HP
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2.2 Inverter Models — Motor Power Rating (HD — Heavy Duty)

200V Class
Applied Applied Filter
Voltage A510s Model Motor Motor _ _
(HP) (KW) with without
1ph/3ph, A510-2001-SH 1 0.75 ©
200~240V  ['A510.2002-SH > 15 ©
+10%/-15%
50/60Hz A510-2003-SH 3 2.2 ©
A510-2005-SH3 5 3.7 ©
A510-2008-SH3 7.5 5.5 ©
A510-2010-SH3 10 75 ©
A510-2015-SH3 15 11 ©
A510-2020-SH3 20 15 ©
A510-2025-SH3 25 18.5 ©
3ph, 200~240V ["A510.2030-SH3 30 22 ©
+10%/-15%
50/60Hz2 A510-2040-SH3 40 30 ©
A510-2050-SH3 50 37 ©
A510-2060-SH3 60 45 ©
A510-2075-SH3 75 55 ©
A510-2100-SH3 100 75 ©
A510-2125-SH3 125 94 ©
A510-2150-SH3 150 112 ©

Short Circuit Rating: 200V Class: 5kA
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400V Class

Applied Applied Filter
Voltage A510s Model Motor Motor
(HP) (KW) with without
A510-4001-SH3 1 0.75 ©
A510-4001-SH3F 1 0.75 ©
A510-4002-SH3 2 15 ©
A510-4002-SH3F 2 15 ©
A510-4003-SH3 3 2.2 ©
A510-4003-SH3F 3 2.2 ©
A510-4005-SH3 5 3.7 ©)
A510-4005-SH3F 5 3.7 ©
A510-4008-SH3 7.5 55 ©
A510-4008-SH3F 7.5 55 ©
A510-4010-SH3 10 7.5 ©)
A510-4010-SH3F 10 7.5 ©
A510-4015-SH3 15 11 ©
A510-4015-SH3F 15 11 ©
A510-4020-SH3 20 15 ©)
A510-4020-SH3F 20 15 ©
A510-4025-SH3 25 18.5 ©
3ph, A510-4025-SH3F 25 18.5 ©
B | AB10-4030-SH3 30 22 ©
50/60Hz A510-4030-SH3F 30 22 ©
A510-4040-SH3 40 30 ©
A510-4040-SH3F 40 30 ©
A510-4050-SH3 50 37 ©)
A510-4050-SH3F 50 37 ©
A510-4060-SH3 60 45 ©
A510-4060-SH3F 60 45 ©
A510-4075-SH3 75 55 ©
A510-4100-SH3 100 75 ©
A510-4125-SH3 125 94 ©
A510-4150-SH3 150 112 ©
A510-4175-SH3 175 130 ©
A510-4215-SH3 215 160 ©
A510-4215-SH3H(Note) 215 160 ©
A510-4270-SH3 270 200 ©
A510-4300-SH3 300 220 ©
A510-4375-SH3 375 280 ©
A510-4425-SH3 425 315 ©

Short Circuit Rating: 400V Class: 5kA

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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575/690V Class

Applied

Applied

Voltage A510s Model Motor Motor Filter
(HP) (KW) with without
A510-5001-SH3 1 0.75 ©
A510-5002-SH3 2 1.5 ©
3ph, 500~600V | A510-5003-SH3 3 2.2 ©

+10%/-15%

50/60Hz A510-5005-SH3 5 3.7 ©
A510-5008-SH3 75 5.5 ©
A510-5010-SH3 10 7.5 ©
A510-6015-SH3 15 11 ©
A510-6020-SH3 20 15 ©
A510-6025-SH3 25 18.5 ©
A510-6030-SH3 30 22 ©
A510-6040-SH3 40 30 ©
A510-6050-SH3 50 37 ©
3ph, 575-690v | A510-6060-SH3 60 45 ©
+10%/-15% | A510-6075-SH3 75 55 ©
50/60Hz A510-6100-SH3 100 75 ©
A510-6125-SH3 125 94 ©
A510-6150-SH3 150 112 ©
A510-6175-SH3 175 130 ©
A510-6215-SH3 215 160 ©
A510-6250-SH3 250 185 ©
A510-6270-SH3 270 200 ©

Short Circuit Rating: 575/690V Class: 5kA
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Chapter 3 Environment and Installation

3.1 Environment

The environment will directly affect the proper operation and the life span of the inverter. To ensure
that the inverter will give maximum service life, please comply with the following environmental
conditions:

Protection

Protection Class | IP20/IP21/NEMA 1 or IPOO

Ambient Temperature: (-10°C - +40°C (14 -104 °F)

Without Cover: -10°C - +50°C (14-122 °F); but it is required to derate 2% of
Operating current at each additional 1°C.

Temperature The maximum operating temperature is 60°C.

If several inverters are placed in the same control panel, provide a heat
removal means to maintain ambient temperatures below 40°C

Storage

-20°C - +70°C (-4 -158 °F)
Temperature

95% non-condensing
Humidity Relative humidity 5% to 95%, free of moisture.
(Follow IEC60068-2-78 standard)

Altitude: Below 1000 m (3281 ft.)
Altitude Itis required to derate 1% of current at each additional 100 m.
The maximum altitude is 3000 m.

Avoid exposure to rain or moisture.

Avoid direct sunlight.

Avoid oil mist and salinity.

Avoid corrosive liquid and gas.

Installation Site Avoid dust, lint fibers, and small metal filings.

Keep away from radioactive and flammable materials.

Avoid electromagnetic interference (soldering machines, power machines).
Avoid vibration (stamping, punching machines etc.).

Add a vibration-proof pad if the situation cannot be avoided.

Maximum acceleration: 1.0G (9.8m/s?), from 49.84 to 150 Hz

Shock Displacement amplitude : 0.3mm (peak value), from 10 to 49.84 Hz
(Follow IEC60068-2-6 standard)
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3.2 Installation

When installing the inverter, ensure that inverter is installed in upright position (vertical direction) and
there is adequate space around the unit to allow normal heat dissipation as per the following Fig. 3.2.1

5.9in. .
150mm 5.9in.
— (R — 150mm

Ambient
temperature
-10 to +40°C

5.9in. 5.9in. . '
150mm 150mm Air Flow

Fig 3.2.1: A510s Installation space

X =1.18" (30mm) for inverter ratings up to 25HP
X =1.96" (50mm) for inverter ratings 30HP or higher

Important Note: The inverter heatsink temperature can reach up to 194°F / 90°C during operation; make sure to
use insulation material rated for this temperature.
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3.3 External View

(@) 200V 1~7.5HP/400V1~75HP/575V 1~ 3 HP

_,.M Maynieg hale Anti-dust_C_O\_/er Fan Cover Mounting Hole
Frovnt eoniiki Haai dink, Eront Cover Riis(mings)
MTr Rl Digital Operato.:. Nameptate
i BAIOD D and Barcode
Teemiral cover Terminal Co.ver
(Wall-mounted type, IEC IP20) (Wall-mounted type, IEC IP20, NEMA1)
(b) 200V 10 ~ 25 HP / 400V 10 ~ 30 HP / 575V 5~10HP / 690V 15~40HP
Wt i I Al shack g Mg afaghaiy

Frmmvivmans

Migial sy rimm KBTI

Foirsralaw
drll Raiomdn

Irym i swews

(Wall-mounted type, IEC IP20) (Wall-mounted type, IEC IP20, NEMAL1)



(c) 200V 30 ~ 40 HP / 400V 40 ~ 75 HP / 690V 50~75HP

Mounting Hole

Front Cover e

|

TN TEETIET, TETTITy

Rings (4 rings)

Nameplate
and Barcode

Digital Operator

-y

Terminal Cover

(Wall-mounted type, IEC IP20, NEMA1)

(d) 200V 50 ~ 100 HP / 400V 100 ~ 215 HP / 690V 100~270HP

Mounting Hole

Front Cover

Rings (4 rings)

Digital Operator

Nameplate
and Barcode

Terminal Cover

) g

L

(Wall-mounted type, IEC IPOO0)
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Digital Operator

Anti-dust Cover

Mounting Hole

Front Cover

Rings (4 rings)

Nameplate
. and Barcode

Terminal Cover

Wiring Box

(Wall-mounted type, IEC IP20, NEMA1)



(e) 200V 125 ~ 150 HP / 400V 270 ~ 425 HP

Front Cover

Digital Operator

Terminal Cover

(Wall-mounted type, IEC IP0O0)

Mounting Hole

Front Cover

Digital Operator

Nameplate .
and Barcode Terminal Cover

(Wall-mounted type

3.4 Warning Labels

Rings (4 rings) b \“m

Wiring Box w . - .
j.\

Anti-dust Cover

Mounting Hole

WW Rings (4 rings)

Nameplate
and Barcode

, IEC IP20, NEMA1)

Important: Warning information located on the front cover must be read upon installation of the inverter

A WARNING / AVERTISSEMENT

Fish od slechriced shack. shot ol main cower wnd vl i b mesoles belone sraong

g de chas Slecinpue. Covper Tafimenialon principale & afesre 5 misufes pani Mo ien.

Hat sirhae. Rek ol bidn
Corhee chmual, e e il

A CAUTION / ATTENTION
s L L

W,

"

(a) 200V: 1-7.5HP / 400V: 1-7.5HP /575V 1~ 3 HP

A WARNING f AVERTISSEMENT

P o b o, il s poeser i AT W0 B creans el Serening

Fogs o cea- Sedric e Lougss [iirerisan pocimie vl e & rescfie svand Tmbsten
A CAUTION f ATTENTION

Sen swens bedaes opn

I:-rn-u'l.l\.hll.'lul'.hrlr-a# i

(b) 200V: 10HP / 400V: 10-20HP /575V 5~10HP

A WARNING / AVERTISSEMENT

Heckad !b-:hnl shnek durd i maen power and wall br 18 mirsdee ke serdong
I'I.l:n inche s ll.l':|||1- I".n.“g P p——— rlllJ;HI ol AIMRErE 15 ruastim o] | enbniae
A CAUTION / ATTENTION
Eane Taead e E!E

(c) 200V: 15-150HP / 400V: 20(F)-425HP/690V 15~270HP
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3.5 Removing the Front Cover and Keypad

A _
:.L Caution

e Before making any wiring connections to the inverter the front cover needs to be
removed.

e Itis not required to remove the digital operator before making any wiring connections.

e Models 200V, 1 — 25 HP and 400V, 1 — 30 HP and 575V/690V 1 — 40 HP have a
plastic cover. Loosen the screws and remove the cover to gain access to the terminals
and make wiring connections. Place the plastic cover back and fasten screws when
wiring connections have been made.

e Models 200V, 30 - 150HP and 400V, 40 - 425HP and 690V 50 - 270HP have a metal
cover. Loosen the screws and remove the cover to gain access to the terminals and
make wiring connections. Place the metal cover back and fasten screws when wiring
connections have been made.

3.5.1 Standard Type

(a) 200V: 1 ~7.5HP /400V: 1 ~ 7.5 HP /575V: 1~3HP

Step 1: Unscrew Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(b) 200V: 10 ~ 25 HP / 400V: 10 ~ 30 HP /575V: 5~10HP/690V 15~40HP

Step 1: Unscrew cover Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(c) 200V: 30 ~ 40 HP / 400V: 40 ~ 75 HP /690V: 50~75HP (Chassis Type)

Step 1: Unscrew cover Step 2: Remove cover



Step 3: Make wire connections and place cover back Step 4: Fasten screw

(d) 200V: 50 ~ 100 HP / 400V: 100 ~ 215 HP /690V: 100~270HP (Chassis Type)

Step 1: Unscrew cover Step 2: Remove cover
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Step 3: Make wire connections and place cover back Step 4: Fasten screw

(e) 200V: 125 ~ 150 HP / 400V: 215HNote) ~ 425 HP (Chassis Type)

L .___'_H__-h
= L >== ) ; -
"‘-\-\__\_\_\___ ’]F:E_ j..;:a. i:v... ;?:':H:"_' [\
AT 8 |, 8 g WO
-th___ e i L o [ &
F e T g e i
- = ?‘ l__-'"' - ) -\_\_\-\-\_"‘-\.--
R e | |
F =
Step 1: Unscrew cover Step 2: Remove cover

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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Step 3: Make wire connections and place cover back Step 4: Fasten screw
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3.5.2 Built-in filter type (400V: 1 ~ 60 HP)

Step 2: Remove cover

Step 3: Unscrew filter section

Step 5: Make connections and place filter cover back Step 6: Fasten screw
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3.6 Wire Gauges and Tightening Torque

To comply with UL standards, use UL approved copper wires (rated 75° C) and round crimp terminals
(UL Listed products) as shown in table below when connecting to the main circuit terminals. TECO
recommends using crimp terminals manufactured by NICHIFU Terminal Industry Co., Ltd and the
terminal crimping tool recommended by the manufacturer for crimping terminals and the insulating

sleeve.

Wire size Terminal | Model of_the Fastening torque _Model_of Model of
mm2 (AWG) sc_rew round _crlmp kgf.cm (in.Ibs) Insulating crimp tool
size terminal sleeve

0.75 (18) M3.5 R1.25-3.5 8.2t0 10 (7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.21t0 14 (10.4 t0 12.1) TIC 1.25 NH 1
1.25 (16) M3.5 R1.25-3.5 8.2t0 10 (7.1 t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.21014 (10.4t0 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t0 10 (7.1t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 12.2t0 14 (10.4t0 12.1) TIC 2 NH1/9
M5 R2-5 22.1t0 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.51t0 30.0 (22.1t0 26.0) | TIC 2 NH1/9
M4 R5.5-4 12.2t0 14 (10.4 t0 12.1) TIC5.5 NH1/9
3.5/55 M5 R5.5-5 20.4 to 24 (17.7 to 20.8) TIC5.5 NH1/9
(12/10) M6 R5.5-6 25.5t0 30.0 (22.1 t0 26.0) | TIC 5.5 NH1/9
M8 R5.5-8 61.2 t0 66.0 (53.0t0 57.2) | TIC 5.5 NH1/9
M4 R8-4 12.21t014 (10.4t0 12.1) TIC 8 NOP 60
8(3) M5 R8-5 20.4 to 24 (17.7 to 20.8) TIC 8 NOP 60
M6 R8-6 25.510 30.0 (22.1t0 26.0) | TIC 8 NOP 60
M8 R8-8 61.2 t0 66.0 (53.0t0 57.2) | TIC 8 NOP 60
M4 R14-4 12.21t0 14 (10.4 t0 12.1) TIC 14 NH1/9
14 (6) M5 R14-5 20.4t0 24 (17.7 to 20.8) TIC 14 NH1/9
M6 R14-6 25.51t0 30.0 (22.1 t0 26.0) | TIC 14 NH1/9
M8 R14-8 61.2 t0 66.0 (53.0t0 57.2) | TIC 14 NH1/9
22 (4) M6 R22-6 25.51t0 30.0 (22.1 to 26.0) | TIC 22 NOP 60/ 150H
M8 R22-8 61.2 to 66.0 (53.0 to 57.2) | TIC 22 NOP 60/ 150H
30/38(3/2) M6 R38-6 25.510 30.0 (22.1 t0 26.0) | TIC 38 NOP 60/ 150H
M8 R38-8 61.2 to 66.0 (53.0 to 57.2) | TIC 38 NOP 60/ 150H
50/60 M8 R60-8 61.2 to 66.0 (53.0to 57.2) | TIC 60 NOP 60/ 150H
(1/1/0) M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
70 (2/0) M8 R70-8 61.2 to 66.0 (53.0 to 57.2) | TIC 60 NOP 150H
M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
80 (3/0) M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
M10 R100-10 102 to 120 (88.5 to 104) TIC 100 NOP 150H
100 (4/0) M12 R100-12 143 to 157 (124 to 136) TIC 100 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
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3.7 Wiring Peripheral Power Devices

:111\. Caution
o After power is shut off to the inverter the capacitors will slowly discharge. Do NOT touch
the inverter circuit or replace any components until the “CHARGE” indicator is off.

e Do NOT wire or connect/disconnect internal connectors of the inverter when the inverter
is powered up or after power off but the “CHARGE" indicator is on.

e Do NOT connect inverter output U, V and W to the AC power source. This will result in
damage to the inverter.

e The inverter must be properly grounded. Use terminal E to connect earth ground and
comply with local standards.

e It is required to disconnect the ground wire in the control board if the inverter is not
grounded.

e Do NOT perform a dielectric voltage withstand test (Megger) on the inverter this will result in
inverter damage to the semiconductor components.

e Do NOT touch any of the components on the inverter control board to prevent damage to
the inverter by static electricity.

200V: 1HP~2HP/ 400V: 1HP~3HP

e Disconnect the ground wire of J1. on the
control board (C/B).
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200V: 3HP~8HP/ 400V: 5HP~8HP/575V: 1~3HP

.

e Disconnect the ground wire of J1. on the
control board (C/B).

EaRiLY Baa T Z
Pawer In

Hih.t:lw! I!.;' e _! : :

e Disconnect the ground wire of
isolated metal plate.

B e
L]

e it 1A

T

s = < D - el . E =
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200V: 15- 25HP/ 400V: 25~30HP/690V: 15~40HP

e Disconnect the ground wire of
isolated metal plate.

e Disconnect the ground wire of
isolated metal plate.
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200V: 50HP/ 400V: 100HP and the above/690V: 100HP

e Disconnect the ground screw below the C/B and ground studs of
isolated metal plate.

()
f- * Caution

o Refer to the recommended wire size table for the appropriate wire to use. The voltage
between the power supply and the input terminals of the inverter may not exceed 2%.

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line m)
x currentx103,
(km=3280 x feet) / (m=3.28 x feet )

e Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the
motor is over 25m (82ft). A high-frequency current can be generated by stray
capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or an inaccurate current readout.

e To protect peripheral equipment, install fast acting fuses on the input side of the inverter.
Refer to section 11.4 for additional information.
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Power supply:
Power Supply &
® Make sure the correct voltage is applied to avoid damaging the

\ inverter.
Molded &7~ Molded-case circuit breaker (MCCB) or fused disconnect:
Circuit :‘““ wee® ® A molded-case circuit breaker or fused disconnect must be installed
Breaker = between the AC source and the inverter that conforms to the rated
voltage and current of the inverter to control the power and protect the
inverter.

Magnetic ) & Do not use the circuit breaker as the run/stop switch for the
Contactor E inverter.

Ground fault detector / breaker:

) & Install a ground fault breaker to prevent problems caused by
current leakage and to protect personnel. Select current range up to
200mA, and action time up to 0.1 second to prevent high frequency
failure.

Magnetic contactor:
® Normal operations do not need a magnetic contactor. When performing
Fast &1 functions such as external control and auto restart after power failure, or
Acting when using a brake controller, install a magnetic contactor.
Fuse

AC
Reactor

o A Do not use the magnetic contactor as the run/stop switch for
the inverter.

Input Noise AC line reactor for power quality:
Filter ® When inverters are supplied by a high capacity power source (>
600KVA), an AC reactor can be connected to improve the power factor.

Install Fast Acting Fuse:
® To protect peripheral equipment, install fast acting fuses in accordance
with the specifications in section 11.4 for peripheral devices.

Input Noise filter:

A510 ® A filter must be installed when there are inductive loads affecting the
Inverter inverter. The inverter meets EN55011 Class A, category C3 when the
TECO special filter is used. See section 11.3 for peripheral devices.
Ground Inverter:

® OQutput terminals T1, T2, and T3 are connected to U, V, and W terminals
of the motor. If the motor runs in reverse while the inverter is set to run
forward, swap any two terminals connections for T1, T2, and T3.

Output Noise A . . .
Filter ° To avoid damaging the inverter, do not connect the output

terminals T1, T2, and T3 to AC input power.

® & Connect the ground terminal properly. (200V class: Rg <100Q;
400V class: Rg <109.)

Output Noise filter:

. ® An output noise filter may reduce system interference and induced
Induction

( noise.
Motor | Motor:
7[ g ® |[f the inverter drives multiple motors the output rated current of the
Ground [ inverter must be greater than the total current of all the motors.
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3.8 General Wiring Diagram
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Notes:

*1:

*2:

*3:

*4.:

*5:

*6.

*7.
*8:

Models 200V 1 ~ 25HP and 400V 1 ~ 40HP or lower ratings have a built-in braking transistor. To use this braking transistor
a braking resistor can be connected between B1 and B2.

Use SW3 to select between Sink (NPN, with 24VG common) or Source (PNP, with +24V common) for multi-function digital
input terminals S1~S8.

Use SW2 to switch between voltage (0~10V) and current (4~20mA) input for Multi-function analog input 2 (Al2). Besides
please also check parameter 04-00 for proper setting.

Run Permissive input F1 and F2 is a normally closed input. This input should be closed to enable the inverter output. To
activate this input remove the jumper wire between F1 and F2.

Models 200V 3HP and 400V 5HP and higher ratings include terminals -10V, S(+), S(-),R2A-R2C and PO-GND.

200V 2HP and 400V 3HP and lower ratings include terminal DO2.

When using the open collector for pulse input, it doesn’t need resistance because of built-in pull-up resistance.

AO2 default setting is 0~+10V.

*9 Both 200V class 50HP~150HP and 400V class 100HP~425HP have built-in DC reactors.
*10 It need turn on the switch for the terminal resistor RS485 in the last inverter when many inverters in parallel connection.

Please refer to Appendix A
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3.9 User Terminals (Control Circuit Terminals)

200V: 1 ~2 HP, 400V: 1 ~ 3HP

RI1IAIR1B! R1C E |DO2|24VG: S2 : S4 : 56 : S8 : 24V [+10V: GND: AIl : AI2

RJ45| |pO1ipOG| s1is3 i85 s7|F1 | F2| PIiAO1iAO2| E
200V: 3 ~ 150 HP, 400V: 5 ~ 425HP, 575V:1~10HP, 690V:15~270HP
R1A{ R1B|{RIC|R24{ R2C S SE | S1 : 83§51 87 (24V|+10V.GND: -10V :GND:GND: ATl | AL2
RI4s| | DO1 DOG| s2 : s4: 56 s8 24v(] F1 | ¥2 | PO PI :A01.A02| E
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Description of User Terminals

Type Terminal Terminal Function Signal Level / Information
S1 2-wire forward/ stop (default) * 1
S2 2-wire reversal/ stop (default) * 1
Multi-speed/ position setting command 1
s3 peedrp g Signal Level 24 VDC
(default) * 1 hoto isolated
Digital Multi-speed/ position setting command 2 (b O, 0 isolated)
. S4 Maximum current: 8mA
input (default) * 1 )
. . — . Maximum voltage: 30 Vdc
signal Multi-speed/ position setting command 3 .
S5 Input impedance: 4.22kQ
(default) * 1
S6 Fault reset (default) * 1
S7 JOG frequency command (default) * 1
S8 External B.B.(Base Block) stop (coast to stop)
(default) * 1
oav Digital signal SOURCE point (SW3 switched | £15%,
24V to SOURCE) Max. output current: 250mA
Power Common terminal of Digital signals (The Sumef all loads
supply 24VG Common point of digital signal SINK ( SW3 connected )
switched to SINK))
+10V Power for external speed potentiometer +10V (Max. current , 20mA)
Only above 200V 3HP/ 400V 5HP (include
-10V y . . . ( ) -10V (Max. current , 20mA)
support this terminal function
From O to +10V,
All Multi-function analog input for speed From -10V to +10V
reference (0-10V input)/(-10V~10V input) Input impedance : 20KQ
Analog Resolution: 11bit + 1
input From 0 to +10V,
signal Multi-function analog input terminals *2, can Input impedance: 200KQ
Al2 use SW2 to switch voltage or current input From 4 to 20 mA
(0~10V)/(4-20mA) Input impedance: 250KQ
Resolution: 11bit + 1
GND Analog signal ground terminal
E Shielding wire’s connecting terminal (Ground) | ----
Multi-function analog output terminals *2
ACL 0~10V output
( output) From 0 to 10V,
Analog Multi-function analog output terminals *2. can | £rom 4 to 20mA
Z:Jtﬁzlt AO2 use SW6 to switch voltage or current input (Load < 500Q)
9 (0~10V / 4-20mA output) PWM Frequency: 10KHz
GND Analog signals ground terminal
Pulse output, Band width 32KHz, only above
Max. Frequency: 32KHz
Pulse PO 200V 3HP/ 400V 5HP (include) support this | % Coﬁectoryout M
output terminal function. P P
signal . .
GND Analog signals ground terminal
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Type Terminal Terminal Function Signal Level / Information
L: from 0.0 to 0.5V
H: from 4.0 to 13.2V
. Max. Frequency: 0 - 32KHz
Pulse input PI Pulse cfommand nput, Built-in plcjll—up :/esistance.
. Bandwidth: 32KHz . .
signal When open collector input is
used, it is not required to
connect resistance.
GND Analog signals ground terminal
DO1
Digital DO2 Multi-function(open collector transistor) 48Vdc, 2mA ~50mA
output 200V:1-2HP output *1 Open-collector output
400V:1-3HP
DOG Open collector transistor digital ground
R1A Relay A contact (multi-function output
R1B terminal) i
Relay B contact (multi-function output Rating:
terminal) 250Vac, 10 mA ~ 1A
R1C . 30Vvdc, 10 mA ~ 1A
Relay R(.elay contact commpn terminal,
With the same functions as DO1/DO2
output
R2A-R2C
200V:over Rating:
3HP With the same functions as DO1/DO2 250Vac, 10 mA ~ 1A
400V:over 30Vvdc, 10 mA ~ 1A
5HP
On: normal operation.
Rgn _ F1 Off: stop. 24Vdc, 8mA, pull-up
Perlrr:gz?lve Eo (Jumper wired between F1 and F2 has to be 24V Ground
removed by using external contact to stop.)
RSp:::BS SS((+)) RS485/ Modbus communication protocol Differential input and output
. Grounding to earth
Grounding E(©) Shield the connecting terminal
Notes:

*1:Multi-function digital input/ output can be referred to in this manual.

- Group 03: External Terminals Digital Input / Output Function Group.

*2:Multi-function analog input/ output can be referred to in this manual..

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.
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p i :

. Caution

Maximum output current capacity for terminal 10V is 20mA.

Multi-function analog output AO1 and AO2 are used for an analog output meter. Do not
use these outputs for feedback control.

Control board’s 24V and 10V are to be used for internal control only, Do not use the
internal power-supply to power external devices.
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3.10 Power Terminals

200V: 1 ~ 25HP 200V: 30 ~ 150HP
Terminal ‘5"7)2& i _ ‘1‘825 400V: 50 ~ 425HP
690V: 15 ~ 40HP 690V: 50 ~ 270HP
R/L1
S/L2 Input Power Supply (For single phase use terminals R/L1 and S/L2)
T/L3
B1/P
e B1/P—&: DC power supply -
B2 ¢ B1 / P—B2: external braking resistor
e o ® -6: DC power supply or
@ - connect braking module
U/Tl
VIT2 Inverter output
WIT3
E Ground terminal

200V: 1 ~ 2HP, 400V: 1 ~ 3HP

T

y

7

— — —— —

—
Rii S/2 Tz BIP ©

— — — —
B2 U/ Vit2 Wi

200V: 3 ~ 7.5HP, 400V: 5 ~ 7.5HP, 575V: 1~-3HP

/'
L1 L2 L3 (fis] iz
[ Faamal Iny | [ tresar Tnan, | r.w.-:.wa-:sr w@

200V: 10HP, 400V: 10 ~ 15HP , 575V: 5~10HP

T

Y

L4

— — —

— T—
E Rt S22 Tis @

— o O — —
F1/P R1E K2 Um Vm

— —
T3 E

O |

Pl [ |

[ Dy=anizBraks ][ Te Reator

ihReE

OJ@
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Terminal screw size

T

S)

M4

M4

Terminal screw size

T

&)

M4

M4

Terminal screw size

T

&)

M6

M6




400V: 20HP (Frame 3)

T

4

I
I
I
I
I
I
I

— —
Rii Sh2 Ths © B1UP B2 Ul Viz W
— —

|
|
|
J
[
J
|

200V: 15~25HP, 400V: 20 ~ 30HP, 690V: 15~40HP

T

4

I
I
I
I
I
I
I

— —
Rii Sh2 Ths © BUP B2 Ul Viz W3
— —

|
|
|
|
[
|
|

400V: 40HP

T

4

— — — —~ ——~ — — t— —
Rii Sh2 Ths © BUP B2 Ul Viz W3
e e e ) e ) e ) m— ) m—) sm— ) m—

200V: 30 ~40HP, 400V: 50 ~ 75HP

T

4

— — — — — — —
g Ths © @ UWmn W2 W
) ) " ) m— A m— ) mm— ) m—

el =[]
Sl
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Terminal screw size

T

S)

M6

M5

Terminal screw size

T

]

M6

M6

Terminal screw size

T

S)

M6

M8

Terminal screw size

T

S)

M8

M8




690V: 50~75HP

- r— N
AA A
||\ ||\
| L I Ly LT L

Py —
(77 -)\T\l ()
R . I, A \ ) )
N || N
| L LT L

u vV W £

— o — — —
OO ()
| |\ ||\ | |\
LT = L L - [ - L I - L

Terminal screw size

T

S

M6

M6

200V: 50~60HP, 400V: 100HP

f@‘\

Terminal screw size

Power supply

T

200V 50-60HP/ 400V 100HP M10

M10
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690V: 100~150HP

[l l I i i i I i I
R S P U V W
] | _ ) —
I It I I 1 1 I I |
Power supply D
690V 100~150HP M10
400V : 125HP
O G O O
O..' '..'O'..l ..'O
S T U Vv
@ @ © ©

Terminal screw size

J =

M10 M10
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200V: 75~100HP, 400V: 150~215HP, 690V: 175~270HP

@)

&

oL

200V: 125~150HP, 400V: 270~425HP

<
P

o}
N

o
R

ol

@

@) 8] O ®) ® O
o0 () ee ed ()lee ee () oo
R S . u \ W
Van 7R ZR 7N ) N
® @ @ @ @ @
Terminal screw size
T D
M10 M10
o] o] & &
S T U \

O

ol

O .5@

Terminal screw size

T

D

M12

M10

Notes: For wire gauges and screw torques, please refer to the table in section 3.6.
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3.11 Input / Output Power Section Block Diagram

The following diagrams 1 - 8 show the basic configuration of the power sections for the range of
horsepower and input voltages. This is shown for reference only and is not a detailed depiction.

1: 200V: 1 HP / 400V: 1 ~ 2 HP

Ll /Ll Coairol
Cemmnsrtar Cirewit
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3:200V: 30 ~ 40 HP / 400V: 50 ~ 75 HP

[ /0 Ceimlrol
Coresr| s Circuil
[ /00 Q
Copaar| s

4: 690V: 50~75HP

Lo /oo Lanirol
Commeieiser Civeuii
n L /oo
Comreeiter
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6: 690V: 100~150HP

Lo /10,
AL

@ L4 /0 Camtrol
CogrwarLer Crrnuin
A/1C Q

@ D /1M Camirol
Cervass | er Ciarwid
A/IAC Q
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9:200V: 125, 150 HP

@ L /L Eanmirol
Commeiiior Careuit

@ B /b Coairol
Cesrvsrter Cirewit
AL/ Q

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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3.11.1 Cooling Fan Supply Voltage Selection (400V class)

The inverter input voltage range of the A510s 400V class models ranges from 380 to 480Vac. In these
models the cooling fan is directly powered from the power supply. Inverter models A510s-4150/ 4175/
4215/ 4270/ 4300/ 4375/ 4425 requires the user to select the correct jumper position based on the
inverter input voltage ("400V" is the default position for these models). Please select the correct
position according to the input voltage. If the voltage setting is too low, the cooling fan will not provide
adequate cooling for the inverter resulting in an over-heat error. If the input voltage is greater than

460Vac, select the “460V"” position.

(1) 400V: 150HP~215HP (F7)

TE Ly

[N ]

4R RN TIWG|

IFLOBCH0I0]0E VER.OS

WO AU S0y
"\. .;!., | J
e p iy
For exomple, inpul valione & 440

(2) 400V: 215HP(F8) (Note)~425HP

Wac,
jurner pin needs o put in "440%" position.

TB4(220V)

DM1

4KA69X613WO1

33CN SA4(220V)
FU1
26CN
2 1 TB3
440V 34CN —
| 35CN 220V
0 0
1507 31N - 440V
- 380V 400/415 440V 460V TB2
25CN —
360N
\
JP1 P2 IP3 JP4‘\

For example, input voltage is 460 Vac,

jumper pin needs fo put in "460V" position.

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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The inverter input voltage range of the A510s 600V class models ranges from 575 to 690Vac.
In these models the cooling fan is directly powered from the power supply. Inverter models
A510s-6175~6270 requires the user to select the correct jumper position based on the inverter
input voltage ("690V" is the default position for these models). Please select the correct
position according to the input voltage. If the voltage setting is too low, the cooling fan will not
provide adequate cooling for the inverter resulting in an over-heat error. If the input voltage is
greater than 690Vac, select the “690V” position.

(3) 690V: 175HP~270HP

4KR69X 77 LHO 33CN_ Fut

AT D T L T _ .
= y
260N 0 s i ¢
| I vo o
£
= &
(=]
= ¥Ov
FoT et
200N
5 ™2

340N
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3.12 Inverter Wiring

Wiring Precautions

« Do NOT remove any protective covers or attempt any wiring while input power is
applied. Connect all wiring before applying input power. When making wiring
changes after power up, remove input power and wait a minimum of five minutes
after power has been turned off before starting. Also confirm that the charge

0 Banger lamp is off and that DC voltage between terminals B1/P or (+) and (-) does not
exceed 25V, otherwise electric shock may result.

e Only authorized personnel should work on the equipment. (Take off metal
jewelry such as watches and rings and use insulated tools.), otherwise electric
shock or injury may result.

(A) Power input terminals

1.

The Input power supply voltage can be connected in any phase sequence to power input terminals R/L1,
S/L2, or T/L3 on the terminal block.

DO NOT connect the AC input power source to the output terminals U/T1, V/T2 and. W/T3.

Connect the output terminals U/T1, V/T2, W/T3 to motor lead wires U/T1, V/T2, and W/T3, respectively.
Check that the motor rotates forward with the forward run source. If it does not, swap any 2 of the output
cables to change motor direction.

DO NOT connect phase correcting capacitors or LC/RC noise filter to the output circuit.

(B) Grounding

1.
2.
3.

Connect the ground terminal (E) to ground having a resistance of less than 100Q.

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

Always use a ground wire that complies with the local codes and standards for electrical equipment and
minimize the length of ground wire.

When using more than one inverter, be careful not to loop the ground wire, as shown below in Fig. 3.12.1.

A0 As1dan A0
g Correck =

A5idn ASidn A&lan

Asag Asdg Asdfg w L

k) Codreck =

Fig. 3.12.1 Inverter Grounding
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3.13 Input Power and Motor Cable Length

The length of the cables between the input power source and /or the motor and inverter can cause a
significant phase to phase voltage reduction due to the voltage drop across the cables. The wire size
shown in Tables 3.16.1 is based on a maximum voltage drop of 2%. If this value is exceeded, a wire
size having larger diameter may be needed. To calculate phase tot phase voltage drop, apply the
following formula:

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line( m) x current
(A) x 103,

(km=3280 x feet)
(m=3.28 x feet)

3.14 Cable Length vs. Carrier Frequency

The allowable setting of the PWM carrier frequency is also determined by motor cable length and is
specified in the following Table 3.14.1.

Table 3.14.1 Cable Length vs. Carrier Frequency
Cable length between <30m 30 - 50 50 - 100 > 100
the inverter and
Motor in m (ft.). (100) (100 — 165) | (166 - 328) (329)
R??&Tgfgfgﬁoﬁger 16kHz 10 kHz 5 kHz 2 kHz
Parameter 11-01 (max) (max) (max) (max)

3.15 Installing an AC Line Reactor

If the inverter is connected to a large-capacity power source (600kVA or more), install an optional AC
reactor on the input side of the inverter. This also improves the power factor on the power supply side.
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3.16 Power Input Wire Size, NFB and MCB Part Numbers

The following table shows the recommended wire size, molded case circuit breakers and magnetic
contactors for each of the A510S models. It depends on the application whether or not to install a circuit
breaker. The NFB must be installed between the input power supply and the inverter input (R/L1, S/L2,

TIL3).

Note: When using a ground protection make sure the current setting is above 200mA and trip delay time is 0.1
sec of higher.

Table 3.16.1 Wiring instrument for 200V/400V class

A510s Model wire diameter (mm?)
Rated :
horse power = current | Main Clo L] Control NFB™ MC™
Fower 1" weyr | S L @) circuit g(”g‘) line'®
HD/ND

200V 1HP 1.9/2.3 5/6 2~5.5 2~55 0.5~2 | TO-50EC(15A) | CU-11
13 /30 2HP 3/3.7 8/9.6 2~55 | 3.5~55 0.5~2 | TO-50EC(20A) | CU-11
3HP 4.2/4.6 11/12 |3.5~5.5| 3.5~5.5 0.5~2 | TO-50EC(30A) | CU-11
S5HP 6.7/8.4 17.5/22 55 55 0.5~2 | TO-50EC(30A) | CU-16
7.5HP 9.5/11.4 25/30 8 5.5~8 0.5~2 | TO-100S(50A) | CU-18
10HP 12.6/16.0 | 33/42 8 5.5~8 0.5~2 | TO-100S(50A) | CU-25
15HP 17.9/21.3| 47/56 14 8 0.5~2 | TO-100S(100A) | CU-50
20HP 22.9/26.3| 60/69 22 8 0.5~2 |TO-100S(100A) | CU-65
25HP 27.8/30.1| 73/80 22 14 0.5~2 |TO-225S(100A) | CU-80
200V 30HP 32.4/41.9| 85/110 38 14 0.5~2 |TO-225S(150A) | CN-100
3¢ 40HP 43.8/52.6 | 115/138 60 22 0.5~2 |TO-2255(175A) | CN-125
50HP 55.3/64.4 | 145/169 80 22 0.5~2 |TO-2255(200A) | CN-150
60HP 68.6/76.2 | 180/200 100 22 0.5~2 |TO-2255(225A) | CN-180
75HP 81.9/95.3 | 215/250 150 22 0.5~2 | TO-400S(300A) | CN-300
100HP 108/118.9| 283/312 200 38 0.5~2 | TO-400S(400A) | CN-300
125HP 132/137.2| 346/400 300 38 0.5~2 | TO-400S(400A) | SK-400
150HP 158/172 | 415/450 | 250*2P 50 0.5~2 | TO-800S(800A) | SK-600
1HP 2.6/3.1 3.4/41 | 2~5.5 2~5.5 0.5~2 | TO-50EC(15A) | CU-11
2HP 3.2/4.1 4.2/5.4 | 2~55 | 3.5~55 0.5~2 | TO-50EC(15A) | CU-11
3HP 4.2/5.3 5.5/6.9 | 2~55 | 3.5~55 0.5~2 | TO-50EC(15A) | CU-11
5HP 7/9.2 9.2/12.1 | 2~5,5 | 3.5~55 0.5~2 | TO-50EC(15A) | CU-18
7.5HP 11.3/13.3|14.8/17.5|3.5~5.5| 3.5~55 0.5~2 | TO-50EC(20A) | CU-18
10HP 13.7/17.5 18/23 55 55 0.5~2 | TO-50EC(30A) | CU-25
15HP 18.3/23.6 | 24/31 8 8 0.5~2 | TO-100S(50A) | CU-25
20HP 23.6/29.0| 31/38 8 8 0.5~2 | TO-100S(50A) | CU-35
400V 25HP 29.7/33.5| 39/44 8 8 0.5~2 | TO-100S(50A) | CU-50
30 30HP  [34.3/44.2| 45/58 14 8 0.5~2 | TO-100S(75A) | CU-50
40HP 45.7/55.6 | 60/73 22 8 0.5~2 |TO-100S(100A) | CU-65
50HP 57.2/167.1| 75/88 22 14 0.5~2 |TO-100S(100A)| CU-80
60HP 69.3/78.5| 91/103 38 14 0.5~2 |TO-225S(150A) | CN-100
75HP 89.9/111 | 118/145 60 22 0.5~2 |TO-2255(175A) | CN-125
100HP 114/128 | 150/168 80 22 0.5~2 |TO-2255(225A) | CN-150
125HP 137/159 | 180/208 150 22 0.5~2 | TO-400S(300A) | CN-300
150HP 165/191 | 216/250 150 22 0.5~2 | TO-400S(300A) | CN-300

3-37



A510s Model wire diameter (mm?)
Power horse pE)lwer RKa\t/'eA\d cﬁiﬁggt _Main*2 Groll;:ging C(_JntESI NFB™ MC™
(HP) HD/ND (A) circuit E(G) line
HD/ND
175HP | 198/226 | 260/296 | 200 30 0.5~2 | TO-400S(400A) | CN-300
215HP(F7) | 225/250 | 295/328 | 250 30 05—~2 | TO-400S(400A) | CN-300
21%':2 (F8) | 251/282 | 330/370 | 300 38 0.5~2 | TO-400S(400A)| SK-400
270HP | 290/332 | 380/435 | 300 38 05—~2 | TO-400S(400A) | SK-400
300HP | 343/393 | 450/515 | 2502P | 50 05~2 |TO-800S(800A) ?go_g%)
375HP | 400/446 | 523/585 | 250%2P | 50 0.5~2 |TE-1000(1000A) ?gdg%’
425HP | 446/446 | 585/585 | 250%2P | 50 0.5~2 |TE-1000(1000A) %SKO'SX?
1HP 1.7/30 | 1.7/30 | 2~55| 2~55 | 05~2 | TO-50EC(15A) | CU-11
2HP 342 | 342 |2~55| 2~55 | 05~2 | TO-50EC(15A) | CU-11
— 3HP 42/58 | 4.2/58 | 2~55 | 35~55 | 05~2 | TO-50EC(15A) | CU-11
30 5HP 6.6/8.8 | 6.6/88 | 2~55 | 35~55 | 05~2 | TO-50EC(15A) | CU-11
75HP | 9.9/12.1 | 9.9/12.2 [35~55| 35~55 | 05~2 | TO-50EC(15A) | CU-18
10HP  |11.4/14.4|11.4/145|35~55| 55 05~2 | TO-50EC(20A) | CU-25
15HP  |17.9/22.7| 15/19 | 55 8 05~2 | TO-50EC(30A) | CU-25
20HP  |22.7/26.3| 19122 8 8 05~2 | TO-50EC(30A) | CU-35
25HP | 26.3/32.3| 22127 8 8 05~2 | TO-100S(50A) | CU-35
30HP  |32.3/40.6| 27/34 8 8 05~2 | TO-100S(50A) | CU-50
40HP | 40.6/50.2| 34/42 8 8 05~2 | TO-100S(50A) | CU-50
SOHP  |50.2/62.1| 42552 | 14 8 05~2 | TO-100S(75A) | CU-65
60HP  |64.5/74.1| 54162 | 14 14 05~2 |TO-100S(100A)| CU-80
EN %90\/ 75HP  |74.1/95.6 | 62/80 22 14 05~2 |TO-225S(150A) | CN-100
100HP | 103/118 | 86/99 | 38 22 05~2 |TO-2255(150A) | CN-125
125HP | 114/149 | 99/125 | 60 38 05~2 |TO-2255(175A) | CN-150
150HP | 157/175 | 131/147 | 60 60 05~2 |T0O-2255(175A) | CN-150
175HP | 176/194 | 147/163 | 80 60 05~2 |TO-2255(225A) | CN-300
215HP | 195/253 | 1631212 | 150 80 05~2 |TO-2255(225A) | CN-300
250HP | 230/258 | 192/216 | 150 150 0.5~2 |TO-400S(400A) | CN-300
270HP | 258/294 | 216/246 | 150 150 05~2 |TO-400S(400A) | CN-300

*1: Constant torque rating.

*2: The main circuit terminals: R/L1, S/L2, T/L3, U/T1, VIT2, W/T3,B1/P,B2, &, &

*3: Control line is the terminal wire on the control board.

*4: The NFB and MCB listed in the table are of TECO product numbers, products with same rated specification of
other brands may be used. To reduce electrical noise interference, ensure that a RC surge absorber (R: 10Q/
5W, C: 0.1uf/1000VDC) is added to both sides of MCB caoil.

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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3.17 Control Circuit Wiring

(1) Separate the wiring for control circuit terminals from main circuit wiring for terminals (R/L1,
S/L2, T/L3, U/T1, VIT2, WIT3).

(2) Separate the wiring for control circuit terminals R1A-R1B-R1C (or R2A, R2C) (Relay outputs)
from wiring for terminals ® - ®, A01, A02, GND, DO1, DO2, DOG, +10V, (-10V), All, Al2 and
GND wiring.

(3) Use shielded twisted-pair cables (#24 - #14 AWG / 0.5 -2 mm?) shown in Fig. 3.17.1 for control
circuits to minimize noise problems. The maximum wiring distance should not exceed 50m (165
ft).

WETED vkl ingiasing Tape Tcizloacl Sirt

Joy=e

o
J_Gruunr.l Fisl @l worler mmrﬁ::"‘:ﬂ Sl ol
== en (N Y i

/

Shirhid

Fig. 3.17.1 Shielded Twisted-Pair

(4) When the digital multi-function output terminals (DO1, DO2) are connected to an external relay,
a freewheeling diode should be connected across the relay coil to prevent an inductive voltage
spike from damaging the output circuitry as shown in Fig. 3.17.2 below.

: Relay Coil
50 mA max.

DO1, DO2 O—= . + 48V max.
[
|
|

{ | T Free-wheeling diode
: (100V, > 100mA)
O
A510S : +

Fig. 3.17.2 Photo-Coupler Connected to an External Relay
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(5) In Section 3.8 the control boards referenced have a jumper SW3 that can select the digital
input to terminals @ - ® to be set for SINK or SOURCE. The following Fig. 3.17.3 (a.) — (d.)
shows examples for the various SINK / Source interfaces.

Sink

Input Digital
Terminals S1 - S8

i 24VG

(a.) Open Collector Interface

I
I
I
I
I Source
I
I
I
I

jadl

?

Sink Configuration

+24v  SW3
Source| ®

|
' Sink |§|

Terminals S1 - S§ ﬁ{
1 |

(; Input Digital é

NPN

|

|

|

|

|
AN 24VG
\

I \Y4

|
(b.) NPN Sensor Interface

Source Configuration

+24V SW3
Source
Sink

jadl

(c.) Open Collector Interface

)

|

Input Digital |
Terminals S1 - SSI
|
|

+24Vv  SW3
Source

Sink

o [oT9]

(g Input Digital

Terminals S1 - S§|

O__
l
-
=

PNP

|
| \Y%

(d.) PNP Sensor Interface

|

|

|

|

|
AN 24VG
\

|

Fig. 3.17.3 Sink / Source Configurations
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3.18 Inverter Specifications

Basic Specifications 200V class

Inverter capacity (HP) 1 2 3 5 75 | 10 15 20 | 25
Rated output Capacity (KVA) 1.9 3 4.2 6.7 9.5 126 | 179 | 229 | 27.8
Heavy Duty type|Rated output current (A) 5 8 11 17.5 25 33 47 60 73
H.D. Maximum applicable motor "HP 1 2 3 5 7.5 10 15 20 25
(150%/1min)  |[(KW) 075 @15 | 22| @1 | 65 | @5 | @y | @5 |@185)
E Motor rated current (A)* 34 | 61 | 87 | 135 | 201 | 25.1 | 36.7 | 50.3 | 62.9
©
= Rated output Capacity (KVA) 23 | 37 | 46 | 84 | 114 |16.0| 213 | 26.3 | 30.1
5|Normal Duty
Bt Rated output current (A) 9.6 12 22 30 42 56 69 80
ype
8 ND Maximum applicable motor "HP 3 5 7.5 10 15 20 25 30
- KW, 15 | 22 | G7 | 55 7.5) | (11 15) |(18.5)| (22
(1209/1min) (KW) (15 (22| @N| (5 | (75| (dAY | (15 [(185)| (22)
Motor rated current (A) 2 6.1 | 87 | 135 | 201 | 251 | 36.7 | 50.3 | 62.9 | 72.9

The maximum output voltage (V)

3-phase, 200V ~ 240V

The maximum output frequency (Hz)

Based on parameter setting 0.1~599.0 Hz

Single/3-phase

g Rated voltage, frequency 200V~240V, 50/60Hz 3-phase 200V~240V, 50/60Hz
&’ Allowable voltage fluctuation -15% ~ +10%
Allowable frequency fluctuation +5%
Inverter capacity (HP) 30 | 40 | 50 60 75 | 100 | 125 | 150
Rated output Capacity (KVA) 324 | 438 | 553 | 686 | 81.9 | 108 | 132 | 158
Heavy Duty type [Rated output current (A) 85 115 | 145 180 215 283 346 415
H.D. Maximum applicable motor "HP | 30 40 50 60 75 100 125 150
(150%/1min) (KW) (22) | 30) | 37 | 45) | (55) | (75) | (90) | (110)
g Motor rated current (A)* 72.9 | 96.7 | 124 | 1435 | 1835 | 230 | 272 | 344
g Rated output Capacity (KVA) 419 | 52.6 | 644 | 76.2 | 953 |118.9| 152.4 | 172
Ez Normal Duty type [Rated output current (A) 110 | 138 | 169 200 250 312 400 450
8 N.D. Maximum applicable motor "HP | 40 50 60 75 100 125 150 175
(120%/1min) (KW) 30) | 37 | (45) | (55) | (75) | (90) | (110) | (130)
Motor rated current (A) 96.7 | 124 |143.5| 183.5 230 272 344 370
The maximum output voltage (V) 3-phase, 200V ~ 240V
The maximum output frequency (Hz) Based on parameter setting 0.1~599.0 Hz
Single/3-phase
= Rated voltage, frequency 200V~240V, 50/60Hz 3-phase 200V~240V, 50/60Hz
5 Allowable voltage fluctuation -15% ~ +10%
Allowable frequency fluctuation +5%
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Basic Specifications 400V class

Inverter capacity (HP) 1 2 3 5 |75] 10| 15 | 20 | 25 | 30
Rated output Capacity (KVA) 26 | 32 | 42| 7 | 113|137 | 183 | 236 | 29.7 | 34.3
Heavy Duty type [Rated output current (A) 3.4 42 | 55| 9.2 14.8 18 24 31 39 45
H.D. Maximum applicable motor HP 1 2 3 5 7.5 10 15 20 25 30
(150%/1min) (KW) 075 | (1.5 (22| 37 [ (5 | (75 | 1) | 15 |(18.5) ]| (22)
8 Motor rated current (A)™ 1.7 3.1 4.2 7 10.1 12.6 18.6 248 | 31.1 | 36.3
® Rated output Capacity (KVA) 3.1 41 | 53| 9.2 | 133 | 175 | 23.6 | 29.0 | 335 | 44.2
g_ Normal Duty type [Rated output current (A) 4.1 54 | 69 | 121 | 175 23 31 38 44 58
8 N.D. Maximum applicable motor *HP 2 3 5 | 75 | 10 15 20 25 30 40
(120%/1min) (KW) (15 | 2.2 |B7N]| (65 | (75) | (11) | 15 [@185)] (22) | (30)
Motor rated current (A)'* 31 | 42 | 7 | 101 | 126 | 186 | 248 | 311 | 36.3 | 48.7
The maximum output voltage (V) 3-phase 380V~ 480V
The maximum output frequency (Hz) Based on parameter setting 0.1~599.0 Hz
5 Rated voltage, frequency 3-phase 380V ~ 480V, 50/60Hz
% Allowable voltage fluctuation -15% ~ +10%
o
Allowable frequency fluctuation +5%
Inverter capacity (HP) 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215
Rated output Capacity (KVA) 457 | 57.2 | 69.3 | 89.9 114 137 165 198 225
Heavy Duty type [Rated output current (A) 60 75 91 118 150 180 216 260 295
H.D. Maximum applicable motor “HP 40 50 60 75 100 125 150 175 215
(150%/1min) (KW) (30) | (37) | (45) | (55) (75) | (90) | (110) | (132) | (160)
b Motor rated current (A)'* 487 | 59 | 705 | 88 114 | 145 | 175 | 205 | 248
c Rated output Capacity (KVA) 55.6 | 67.1 | 785 | 111 128 | 159 | 191 | 226 250
a Normal Duty type [Rated output current (A) 73 88 103 145 168 208 250 296 328
8 N.D. Maximum applicable motor *HP 50 60 75 100 125 | 150 | 175 | 215 250
(120%/1min) (KW) (37) | (45) | (55) | (75) | (90) | (110)| (132) | (160) | (185)
Motor rated current (A)™* 59 | 705 | 88 114 145 | 175 | 205 | 248 | 270

The maximum output voltage (V)

3-phase 380V~480V

The maximum output frequency (Hz)

Based on parameter setting 0.1~599.0 Hz

Rated voltage, frequency

3-phase 380V ~ 480V, 50/60Hz

Allowable voltage fluctuation

-15% ~ +10%

Power

Allowable frequency fluctuation

+5%
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Inverter capacity (HP) 215H 270 300 375 425
Rated Output capacity (KVA) 251 290 343 400 446
Heavy Duty type |Rated output current (A) 330 380 450 523 585
H.D. Maximum applicable motor HP 215 270 300 375 425
- (150%/1min) (KW) (160) (200) (220) (280) (315)
% Motor rated current (A)™ 248 300 348 465 500
g Rated Output capacity (KVA) 282 332 393 446 446
%‘ Normal Duty type|Rated output current (A) 370 435 515 585 585
O|N.D. Maximum applicable motor *HP 270 300 335 425 425
(120%/1min) (KW) (200) (220) (250) (315) (315)
Motor rated current (A)? 270 348 465 500 615
The maximum output voltage (V) 3-phase 380V~480V
The maximum output frequency (Hz) Based on parameter setting 0.1~ 599.0 Hz
5 Rated voltage, frequency 3-phase 380V ~ 480V, 50/60Hz
% Allowable voltage fluctuation -15% ~ +10%
o Allowable frequency fluctuation +5%
Basic Specifications 575/690V class
Inverter capacity (HP) 1 2 3 5175} 10 | 15 | 20 | 25 | 30
Rated output Capacity (KVA) 1.7 3.0 | 42 6.6 9.9 11.4 | 179 | 227 | 26.3 | 323
Rated output current (A) 1.7 3.0 | 42 6.6 9.9 11.4 15 19 22 27
Heavy Duty type [Maximum applicable motor *HP 1 2 3 5 75 10 10 15 20 25
H-D-o ) (KW) for 575v (0.75) | (15) |(22)| 8.7) | (55) | (75) | (v5) | (11) | (15) |(18.5)
(150%/1min) Maximum applicable motor ""HP 1 2 | 3| 5 | 75| 10 | 15 | 20 | 25 | 30
:Ej) (KW) for 690v (0.75) | (1.5) [(2.2)| (3.7) | (5.,5) | (7.5) | (11) | (15) | (18.5)| (22)
© Rated output Capacity (KVA) 3.0 42 | 58| 88 | 122 | 145 | 227 | 26.3 | 32.3 | 40.6
5 Rated output current (A) 3.0 42| 58 | 88 | 122 | 145 19 22 27 34
o (Normal Duty _
S |type Maximum applicable motor "*HP 2 3 4 5 10 10 |g (11) 20 25 30
O IN.D. (KW) for 575v (15) | 22) | 3 | 87" | (75 | (7.5 (15) | (18.5) | (22)
(120%/1min) Maximum applicable motor “HP i ) i i ) - |20 (s 25 30 40
(KW) for 690v (18.5) | (22) | (30)

The maximum output voltage (V)

3-phase575/690V

The maximum output frequency (Hz)

Based on parameter setting 0.1~599.0 Hz

Power

Rated voltage, frequency

3-phase 500~600V, 50/60Hz

3-phase 575~690V, 50/60Hz

Allowable voltage fluctuation

-15% ~ +10%

Allowable frequency fluctuation

+5%
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Inverter capacity (HP) 40 | 50 | 60 | 75 |100| 125 | 150 | 175 | 215 | 250 |270
Rated output Capacity (KVA) 40.6|50.2(64.5|74.1| 103 | 114 157 176 195 230 258
Rated output current (A) 34 | 42 | 54 | 62 | 86 99 131 147 163 192 216
Heavy Duty
type Maximum applicable motor 30 | 40 | 50 | 60 | 75 | 100 125 150 150 200 200
H.D. "HP (KW) for 575v (22) | (30) | (37) | (45) | (55) | (75) | (90) | (110) | (110) | (150) |(150)
- |(150%/1min) Maximum applicable motor | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 250 | 270
) "'HP (KW) for 690v (30) | (37) | (45) | (55) | (75) | (90) | (110) | (132) | (160) | (185) |(202)
© Rated output Capacity (KVA) 50.2|64.5|741|956| 114 | 149 176 195 253 258 294
5 Rated output current (A) 42 | 52 | 62 | 80 | 99 125 147 163 212 216 246
a [Normal Duty
S type Maximum applicable motor 40 | 50 | 60 | 75 | 100 | 125 150 150 200 200 250
O [N.D. "HP (KW) for 575v (30) | (37) | (45) | (55) | (75) | (90) | (110) | (110) | (150) | (150) |(185)
(120%/1min) Maximum applicable motor 50 | 60 | 75 [ 100 | 125 | 150 175 215 250 270 335
"'HP (KW) for 690v (37) | (45) | (55) | (75) | (90) | (110) | (132) | (160) | (185) | (202) |(251)

The maximum output voltage (V)

3-phase575/690V

The maximum output frequency (Hz)

Based on parameter setting 0.1~599.0 Hz

Rated voltage, frequency

3-phase 575~690v, 50/60Hz

Power

Allowable voltage fluctuation

-15% ~ +10%

Allowable frequency fluctuation

+5%

*1: Take TECO standard 4-pole induction motor as the base.

*2: A510s model is designed to use in heavy duty conditions, the factory setting is the HD (Heavy Duty type) mode.

*3: The overload capacity of A510s model HD (Heavy Duty) is 150% / 1min, 200% / 2sec. See the table below for the carrier
frequency default setting and range.
*4: The overload capacity of A510s model ND (Normal Duty) is 120%/1min, carrier range: 2 KHz ~ 16 KHz, the default setting

is 2 KHz. The default setting is 1.5 KHz for 575/690v inverter that over 215hp
*5: If it is greater than default carrier frequency, you need to adjust the load current based on the de-rating curve.

Inverter Voltage and Capacity HD mode HD mode
200V class 400V class carrier frequency range carrier frequency factory setting
1~20HP 1~30HP 2~16KHz 8KHz
25HP - 2~12KHz 6KHz
30~40HP 40~50HP 2~12KHz (*6) 5KHz
50~100HP 60~175HP 2~10KHz (*6) 5KHz
125HP 2~10KHz 4KHz
- 215HP 2~8KHz 3KHz
125~150HP 2~5KHz 5KHz
215H-375HP 2~5KHz 4KHz
425HP 2~5KHz 2KHz
Inverter Voltage and Capacity HD mode HD mode
575V class 690V class carrier frequency range carrier frequency factory setting
1~10HP - 1.5~16KHz 8KHz
15~75HP 15~75HP 1.5~8KHz 4KHz
100~150HP 100~150HP 1.5~6KHz 3KHz
175~270HP 175~270HP 1.5~4KHz 2KHz

*6: If control mode (00-00) is set to 2 (SLV mode) and maximum frequency (01-02) is larger than 80Hz, the carrier frequency

range is 2~8 KHz.
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The following table shows maximum output frequency for each control mode.

PMSV/ PMSLV
SLV2

No normal duty mode

Duty Cycle Control mode Other settings Maximum output frequency
VIF maximum frequency set to
VIF + PG 509Hz 599Hz
SLV2
200V 1~10HP, 400V 1~15HP | 150Hz
200V 15~25HP, 400V 20HP 110Hz
400V 25~30HP 100Hz
Heavy Duty 200V 30~150HE, 400V _
(00-27=0) SLV 40~425HP, carrier (11-01) is 100Hz
set as 8K or below 8K
200V 30~100HP, 400V
40~175HP, carrier (11-01) is 80Hz
above 8K
SV unlimited 599Hz
PMSV unlimited Twice of Base frequency
PMSLV unlimited Base frequency
V/IF maximum frequency set to 120Hz
Normal Duty V/IF + PG 120Hz
(00-27=1) SLV /SV
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General Specifications

Control characteristics

Operation mode

LCD keypad with parameter copy function (Optional Seven-segment display * 5 +
LED keypad)

Control mode

\V/F, VIF+PG, SLV, SV, PMSV, PMSLYV, SLV2* with space vector PWM mode

Frequency control range

0.1Hz~599.0Hz

Output frequency accuracy
(Temperature change)

Digital references: £0.01% (-10 to +40°C)
+10°C)

Analog references: £0.1% (25°C

Speed control accuracy

+0.1% ( vector control(SV)), +0.5% ( vector control / open-loop)

Frequency setting resolution

Digital references: 0.01Hz, Analog references: 0.03Hz/60Hz (If the maximum output
frequency of motor is over 300HZ the frequency resolution is changed to 0.1Hz )

Output frequency resolution

0.01Hz (If the maximum output frequency of motor is over 300HZ,the frequency
resolution is changed to 0.1Hz )

Inverter overload

Rated output current 150%/1 min, 200%/2sec (HD mode),120%/1 min (ND mode)
Factory 150%/1 min, 200%/2sec

Frequency setting signal

0 to +10VDC / 4 to 20mA or -10V to +10VDC and pulse input command frequency

IAcceleration / deceleration time

0.0 - 6000.0 second (separately set acceleration and deceleration time )

\Voltage, frequency
characteristics

Custom V/f curve based on parameters

Braking torque

+/- 20%

Main control functions

IAuto-tuning, Zero Servo, torque control, position control, Droop, Soft-PWM,
over-voltage protection, dynamic braking, speed search, frequency traversing,
instantaneous power fault restart, PID control, automatic torque compensation,
automatic speed regulation, RS-485 communication standard, speed feedback
control, simple PLC function, 2 sets of analog outputs, safety switch.

Other functions

IAccumulated power-on / run time, 30 sets of fault history records and latest fault
record state, energy-saving function setting, single phase protection, smart braking,
DC braking, Dwell, S curve acceleration and deceleration, Up / Down operation,
MODBUS protocol, pulse output, engineering units, SINK / SOURCE digital inputs.

Protection functions

Stall protection

Stall prevention level can be set independently in acceleration, deceleration and
constant speed.

Instantaneous over current (OC)
and output short-circuit (SC)
protection

Inverter stops when the output current exceeds 200% of the inverter rated current.

Inverter overload Protection
(OL2)

HD mode: If inverter rated current 150%/1 min., or 200%/2sec is exceeded inverter
stops, factory default carrier frequency setting is 8~2KHz. ND mode: If inverter rated
current 120%/1 min is exceeded inverter stops , factory default carrier frequency is
2KHz.

Motor overload (OL1) protection

Electrical overload protection curve 12T

Over voltage(OV) protection

If the main circuit DC voltage rises over 410V (200V class) / 820V (400V class), and
over 1050V (575V class) / 1230V (690V class),the motor stops running.

Under voltage (UV)

If the main circuit DC voltage falls below 190V (200V class) / 380V (400V class),and
546V (575/690V class), the motor stops running.

IAutomatic restart after
instantaneous power fault

Power fault exceeds 15ms.
IAutomatic restart function available after instantaneous power fault in 2sec.

Overheat protection(OH)

Uses temperature sensor for protection.

Ground Fault protection(GF)

Use current sensor for protection.

DC bus charge indicator

When main circuit DC voltage =250V, the CHARGE LED turns on.

Output Phase Loss Protection

(OPL)

If the OPL is detected the motor stops automatically.
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Location

Indoor (protected from corrosive gases and dust).

Ambient temperature

-10~+40°C (14°F~104°F) (IP20/NEMAL), -10~+50°C (14°F~122°F) (IP00) ) without
de-rating; with de-rating, its maximum operation temperature is 60°C (140°F)

Storage temperature

-20~+70°C (-4°F~+158°F)

Humidity

Environment
Specification

95%RH or less ( no condensation )

Altitude and vibration

Altitude of 1000m (3181ft) or below ; 1.0G, IEC60068-2-6

Pollution Degree

Meet IEC 60721-3-3 Class 3C2

Communication function

RS-485 standard (MODBUS RTU / ASCII protocol) (RJ45)

PLC function

Built-in

EMI protection

The built-in noise filter complies with EN61800-3 available for inverters 400V 60HP
or below.

EMS protection

EN61800-3

CE EN61800-3 (CE & RE)
Certification EN61800-5-1 (LVD)
UL UL508C
T JIN5-PG-0/ JN5-PG-L/ IN5-PG-PM/ JN5-PG-PMR/ JN5-PG-PMS/ JN5-PG-PMC

Encoder Card
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3.19 Inverter Derating Based on Carrier Frequency

200V Models
1-20HP 25 HP
lout lout
ND ND
HD HD
80% of HD 80% of HD
Fc
0 2kHz 8kHz 16kHz 0 2kHz 6kHz 12kHz
30-40HP 50 - 100 HP
lout lout
ND ND
HD HD
80% of HD 80% of HD
Fc
0 2kHz 5kHz 12kHz 0 2kHz 5kHz 10kHz
125 - 150 HP
lowt
MO
HD
Fx
1] ZkHz fkHz
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400V Models

1-30HP 40 - 50 HP
lout loawt
ND D
HD HD
60% of HD ad%, of HD
Fc
0 2kHz 8kHz 16kHz 0 ZkHz ikHz 1ZkHz
60 — 100 HP & 150~175HP 125 HP
lout lout
D ND
HD HD
T4, of HD 70% of HD
Fz
0 ZkHz ikHz 10kHz 0 2kHz 4kHz 10kHz
215 HP
lowrt
D
HD
0%, af HD
Fe
0 ZkHz ZkHz gkHz

3-49

Fu

Fc



270 - 375 HP

lout

ND

HD

90% of HD

0

575/690V Models

575V 1-10HP

lout

ND

2kHz

HD

4kHz 5kHz

80% of HD

0 2kHz

575/690V 40 - 60 HP

lout

ND

HD

8kHz

70% of yp

16kHz

0 2kHz

5kHz

8kHz

Fc

Fc

425 HP

lout

ND

HD

90% of HD

0

2kHz 5kHz

575/690V 15 - 30 HP

83% of HD

lout

ND
HD

Fc

0 2kHz 5kHz

575/690V 75HP

Ta%, of AD
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Fc
8kHz

0 ZkHz 4kHz
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575/690V 100 - 150 HP

lout

faC

HD

Ta%, of HD

0 ZkHz

3kHz 6kHz

575/690V 175 - 270 HP

Ta%, of HD

lout

faC

HD

0 1.5kHz

3.20 Inverter Derating Based on Temperature

lout

ND | ———

HD

60% of ND = — — —

60% of HD

[S[p SE—
80% of NDT" — — — —

60°C

80% of HD

50°C 60°C

P20

Temperature

Temperature
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& Capacitor reforming Guide after long storage

For correct performance of this product after long storage before use it is important that
Inverter Capacitors are reformed according to the guide below:

Stt?rrnage Procedure to re-apply voltage
=1lyear | Apply rated voltage(*1) of inverter in the normal way
Between

1-2 years Apply rated voltage of inverter to the product for one hour

Use a variable AC power supply to

1. Connecting 25% of inverter rated voltage for 30 minutes.

=2 years 2. Connecting 50% of inverter rated voltage for 30 minutes.

- 3. Connecting 50% of inverter rated voltage for 30 minutes.

4. Connecting 100% of inverter rated voltage for 210 minutes.
Once the procedures completed, inverter just can be used normally.

*1 : Rated voltage: please connects rated voltage according to model label of inverter.
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3.21 Inverter Dimensions

(a) 200V: 1 —7.5HP /400V: 1 - 7.5HP/ 575V:1-3HP (IP20/NEMAL1)
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Dimensions in mm (inch)
Inverter Model Net Weight in kg
w H D W1 | H1 t d
(Ibs)
130 215 | 150 | 118 | 203 5 2.2
A510-2001-SH M
510-2001-S (5.12) | (8.46) | (5.91) | (4.65) | (7.99) | (0.20) ° (4.9)
130 215 | 150 | 118 | 203 5 2.2
A510-2002-SH (5.12) | (8.46) | (5.91) | (4.65) | (7.99) | (0.20) MS (4.9)
140 279 | 177 | 122 | 267 7 3.8
A510-2003-SH M6
(5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) (8.4)
140 279 | 177 | 122 | 267 7 3.8
AA510-2005-SH3 (5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) M6 (8.4)
140 279 | 177 | 122 | 267 7 3.8
A510-2008-SH3 M6
(5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) (8.4)
130 215 | 150 | 118 | 203 5 2.2
EARIEE (5.12) | (8.46) | (5.91) | (4.65) | (7.99) | (0.20) MS (4.9)
130 215 | 150 | 118 | 203 5 2.2
A510-4002-SH M
510-4002-SH3 (5.12) | (8.46) | (5.91) | (4.65) | (7.99) | (0.20) ° (4.9)
130 215 | 150 | 118 | 203 5 2.2
PARIEREE (5.12) | (8.46) | (5.91) | (4.65) | (7.99) | (0.20) MS (4.9)
140 279 | 177 | 122 | 267 7 3.8
A510-4005-SH3 (5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) M6 (8.4)
140 279 | 177 | 122 | 267 7 3.8
/\510-4008-SH3 (5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) M6 (8.4)
140 279 | 177 | 122 | 267 7 3.8
A510-5001-SH3 (5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) M6 (8.4)
A510-5002-SH3| 140 279 | 177 | 122 | 267 7 V6 3.8
(5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) (8.4)
140 279 | 177 | 122 | 267 7 3.8
A510-5003-SH3 (5.51) |(10.98) | (6.97) | (4.80) | (10.51) | (0.28) M6 (8.4)

3-53



(b) 200V: 10 - 25HP / 400V: 10 - 30HP / 575V: 5~10HP / 690V: 15~40HP (IP20/NEMAL1)
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Dimensions in mm (inch)
Inverter Model i i
Y W " D Wi H1 i d Net Weight in kg
(Ibs)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-2010-SH M
>10-2010-SH3 (8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) 6 (13.67)
265 | 360 | 225 | 245 | 340 1.6 10
A510-2015-SH3 M8
(10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) (22.05)
265 | 360 | 225 | 245 | 340 1.6 10
A510-2020-SH M
510-2020-SH3 (10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) 8 (22.05)
265 | 360 | 225 | 245 | 340 1.6 10
A510-2025-SH3 (10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) M8 (22.05)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-4010-SH M
>10-4010-SH3 (8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) 6 (13.67)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-4015-SH3 M6
(8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) (13.67)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-4020-SH M
510-4020-SH3 (8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) 6 (13.67)
265 | 360 | 225 | 245 | 340 1.6 10
A510-4025-SH3 (10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) M8 (22.05)
265 | 360 | 225 | 245 | 340 1.6 10
A510-4030-SH3 M8
(10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) (22.05)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-5005-SH3 M6
(8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) (13.67)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-5008-SH M
510-5008-SH3 (8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) 6 (13.67)
210 | 300 | 215 | 192 | 286 1.6 6.2
A510-5010-SH3 M6
(8.27) | (11.81) | (8.46) | (7.56) | (11.26) | (0.06) (13.67)
265 | 360 | 225 | 245 | 340 1.6 10
A510-6015-SH3 V!
(10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) (22.05)
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Inverter Model

Dimensions in mm (inch)

Net Weight in kg

w H D w1 H1 t d (1bs)

265 | 360 | 225 | 245 | 340 1.6 10
AA510-6020-SH3 (10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) M8 (22.05)
A510-6025-SH3 (1?23) (1?37) (:i::s) (5.255) (13;.129) (01.666) M8 (2;.?)5)

265 | 360 | 225 | 245 | 340 1.6 10
AA510-6030-SH3 (10.43) | (14.17) | (8.86) | (9.65) | (13.39) | (0.06) M8 (22.05)
/A510-6040-SH3 (1?23) (1?37) (82.22> (5.‘:355) (13;.13?9) (01.666) M8 (221.%5)
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(c) 200V: 30 - 40HP / 400V: 40 - 75HP / 690V 50~75HP (IP20/NEMA1)
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Dimensions in mm (inch)
Inverter Model i i
W H D Wi 1 g d Net Weight in kg
(Ibs)
286.5 525 252 220 505 3.3 30
A510-2030-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-2040-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-4040-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-4050-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-4060-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 35
A510-4075-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (77.16)
286.5 525 252 220 505 3.3 30
A510-6050-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-6060-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) |(19.88) | (0.13) (66.14)
286.5 525 252 220 505 3.3 30
A510-6075-SH3 M8
(11.29) | (20.67) | (9.92) | (8.66) | (19.88) | (0.13) (66.14)
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(d) 200V: 50 - 100HP / 400V: 100 - 215HP /690V: 100~270HP (IP0O0)

G L o
’ 'l 4 . il
e i t
1 I é @
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I I
ar [ ®
l W
| . . 4 - 1
Dimensions in mm (inch)
Inverter Model i i
W H D W1 1 ; q Net Weight in kg
(Ibs)
344 580 | 300 | 250 560 1.6 46.7
A510-2050-SH3 M8
(13.54)](22.83)((11.81)] (9.84) |(22.05) (0.06) (102.96)
344 580 | 300 | 250 560 1.6 46.7
A510-2060-SH M
510-2060-SH3 (13.54)((22.83)](11.81)| (9.84) |(22.05)| (0.06) 8 (102.96)
459 790 3245 | 320 760 1.6 88
A510-2075-SH3 (18.07)|(31.10)|(12.78)|(12.60)| (29.92) | (0.06) M10 (194.01)
459 790 |324.5| 320 760 1.6 88
A510-2100-SH3 M10
(18.07)|(31.10)|(12.78)|(12.60)|(29.92)| (0.06) (194.01)
344 580 | 300 | 250 560 1.6 46.7
A510-4100-SH3 (13.54)[(22.83)|(11.81)| (9.84) |(22.05)| (0.06) M8 (102.96)
344 580 | 300 | 250 560 1.6 46.7
A510-4125-SH M
°10 S-SH3 (13.54)|(22.83)](11.81)] (9.84) |(22.05)| (0.06) 8 (102.96)
459 790 [324.5| 320 760 1.6 88
A510-4150-SH3 (18.07)|(31.10)|(12.78)|(12.60)| (29.92) | (0.06) M10 (194.01)
459 790 |324.5| 320 760 1.6 88
A510-4175-SH M1
°10 >-SH3 (18.07)|(31.10)|(12.78)|(12.60)|(29.92)| (0.06) 0 (194.01)
459 790 [324.5| 320 760 1.6 88
A510-4215-SH3 (18.07)|(31.10)|(12.78)|(12.60)| (29.92) | (0.06) M10 (194.01)
344 580 | 300 | 250 560 1.6 46.7
A510-6100-SH M
>10-6100-SH3 (13.54)|(22.83)|(11.81)] (9.84) |(22.05)| (0.06) 8 (102.96)
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344 | 580 | 300 | 250 | 560 | 1.6 46.7
S (13.54)[(22.83)|(11.81)| (9.84) [(22.05)| (0.06) M8 (102.96)
344 | 580 | 300 | 250 | 560 | 1.6 46.7
PEHEEtanE (13.54)[(22.83)|(11.81)| (9.84) [(22.05)| (0.06) M8 (102.96)
AS10-6175-SH3 (14;3?37) (371?50) (ii; (13:20) (2?82) (01.'066) M10 (19312.;01)
AA510-6215-SH3 (12?37) (371?50) (ig.tg) (13:20) (2796.382) (01.666) M10 (19?01)
AA510-6250-SH3 (1?37) (371?50) 53.47'2) (13220) (2?82) (01.666) M10 (192315.301)
AA510-6270-SH3 (12?37) (371?50) (i§.47'2) (13::3)0) (2;6.382) (01.666) M10 (19?1?01)

() 200V: 50 - 100HP / 400V: 100 - 215HP/ 690V: 100~270HP (IP20/ NEMA1)

K1
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Inverter Model

Dimensions in mm (inch)

w

H

D

w1

H1

Net Weight in kg

(Ibs)
3485 | 740 | 300 | 250 | 560 1.6 49.7
A510-2050-5M3) 13.72)| 29.13)|11.81)| (9.84) | 22.05)| 0.08) | M® (109.57)
485 | 74 2 1 49.7
AS10-2060-SH3 53?72) (29.53) (131(.)21) (9.?3?1) (252(.385) (0.066) M8 (103-57)
AS10-2075-SH3 (411:'32.:) (i;.%?)) (i??lg) (1?(?0) (226.;32) (01.666) M0 (233:4112)
AS10-2100-SH3 (‘112.32:) (j;.%?)) (i?%g) (1?&?0) (2;‘.582) (01.666) MO (223‘112)
3485 | 740 | 300 | 250 | 560 1.6 49.7
AS10-4100-S13| 13 72)|(20.13)|11.81)| (9.84) | 22.05)| 0.08) | ™° (109.57)
485 | 74 2 1 49.7
AS10-4125-SH3 53?72) (29.53) (131(.)21) (9.?3?1) (252(.385) (0.066) Me (103-57)
AS10-4150-SH3 (4112'32.:) (j;g?)) (i??lg) (13:;‘)0) (226.;82) (01.666) MO (223:4112)
ASL0-4175-SH3 (‘112.32:) (j;.%?)) (i?%g) (1?&?0) (2;‘.582) (01.666) MO (223‘112)
AS10-4215-SH3 (112.32'2) (i?f.(;%) (ié.ﬁl?'Z) (1?(?0) (226.;;)2) (01.666) M0 (222:12)
3485 | 740 | 300 | 250 | 560 | 1.6 49.7
AS10-6100-SM3| (13 72)|(20.13)|(11.81)| (9.84) | 22.05)| (0.08) | ™ (109.57)
3485 | 740 | 300 | 250 | 560 1.6 49.7
ASL0-6125-5™ | 13.72)|(20.13)|11.81)| (9.84) | 22.05)| (0.08) | ™® (109.57)
3485 | 740 | 300 | 250 | 560 | 16 49.7
ASL0-6150-5M3 | (13.72)|(20.13)|11.81)| (9.84) | 22.05)| (0.08) | ™ (109.57)
AS10-6175-SH3 (411:'32.:) (i;g?)) (i??lg) (1?(?0) (226.;82) (01.666) M0 (223:4112)
AS10-6215-SH3 (‘112.32553) (j:al.(:s%) 53.47'2) (13;:3)0) (2;‘.532) (01.666) MO (22:31:112)
A510-6250-SH3 (112.32'2) (i?f.(;%) (ié.ﬁl?'Z) (1?(?0) (226.;;)2) (01.666) M0 (222:12)
AS10-6270-SH3 (4112.32.:) (j;(:)) (i?%g) (1?20) (2;(.582) (01.666) MO (233:‘112)
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(f) 200V: 125 - 150HP / 400V: 215H - 425HP (IP00)

0

Dimensions in mm (inch)
Inverter Model i i
w | H D | wi| w2 | H | t | o |[NetWeightinkg
(Ibs)
690 | 1000 [ 410 | 530 | 265 | 960 2 184
A510-2125-SH3 M12
(27.17)/(39.37)|(16.14)|(20.87)(10.43)|(37.80)| (0.08) (405.65)
690 | 1000 | 410 | 530 | 265 | 960 2 184
A510-2150-SH3 M12
(27.17)](39.37)[(16.14)|(20.87)](10.43){(37.80)| (0.08) (405.65)
A510-4215-SH3H(Not 690 | 1000 | 410 530 265 960 2 M12 184
(Note) (27.17)[(39.37)|(16.14)(20.87)(10.43)|(37.80) (0.08) (405.65)
690 | 1000 | 410 | 530 | 265 | 960 2 184
A510-4270-SH3 M12
(27.17)|(39.37)](16.14)|(20.87)|(10.43)((37.80){(0.08) (405.65)
690 | 1000 | 410 | 530 | 265 | 960 2 184
A510-4300-SH3 M12
(27.17)|(39.37)](16.14)](20.87)|(10.43)|(37.80){ (0.08) (405.65)
690 | 1000 [ 410 | 530 | 265 | 960 2 184
A510-4375-SH3 M12
(27.17)|(39.37)](16.14)|(20.87)|(10.43)((37.80){(0.08) (405.65)
690 | 1000 [ 410 | 530 | 265 | 960 2 184
A510-4425-SH3 M12
(27.17)|(39.37)(16.14)|(20.87)(10.43)|(37.80)| (0.08) (405.65)

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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(g) 200V: 125 - 150HP / 400V: 215H - 425HP (IP20/NEMA1)

- v _
= W1l 2o
d - we | - D -
i 1 tre
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; £ = 5 —
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! i ﬁ‘ ﬂ‘ ﬁ- g S
1
Dimensions in mm (inch)
Inverter Model Net Weiaht in k
w | H D | wi | w2 | HL | t g |NetWeightinkg
(Ibs)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-2125-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-2150-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-4215-SH3H M12
M)l 57 24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-4270-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-4300-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-4375-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)
692 | 1313 | 410 | 530 | 265 | 960 | 2 196
A510-4425-SH3 M12
(27.24)| (51.69) |(16.14)| (20.87)|(10.43)| (37.80) | (0.08) (432.11)

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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(a) 400V: 1 - 7.5HP

&

3.22 Dimensions for Models with Built-in Filter

)l

I IITT LN  H R RTEIT RS

- =
I

Dimensions in mm (inch)

Inverter Model W Y D Wi H1 H2 d Net Wzit?sh)t in kg
130 | 306 | 150 | 118 | 203 | 215 35
A510-4001-SH3F (5.12) |(12.05)| (5.91) | (4.65) | (7.99) | (8.46) MS (7.71)
1 1 118 | 2 21 .
AS10-4002-SA3F (5.312) (12?(?5) (5.23) (4.685) (7.%3) (8.45()3) MS (73?751)
130 | 306 | 150 | 118 | 203 | 215 35
A510-4003-SH3F (5.12) |(12.05)| (5.91) | (4.65) | (7.99) | (8.46) MS (7.71)
140 | 400 | 177 | 122 | 267 | 279 55
A510-4005-SH3F (5.51) |(15.75)| (6.97) | (4.80) [(10.51)[(10.98) M6 (12.13)
140 | 400 | 177 | 122 | 267 | 279 55
A510-4008-SH3F (5.51) |(15.75)| (6.97) | (4.80) [(10.51)|(10.98) M6 (12.13)
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(b) 400V: 10 - 30HP
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Dimensions in mm (inch)
I ter Model i i
nverter Mode - H D W1 1 Ho i d Net Weight in kg
(Ibs)
210 |[416.5| 215 | 192 | 286 | 300 1.6 8.0
A510-4010-SH3F (8.27) |(16.40)| (8.46) | (7.56) |(11.26)((11.81)] (0.06) M6 (17.63)
210 |[416.5| 215 | 192 | 286 | 300 1.6 8.0
A510-4015-SH3F M6
(8.27) |(16.40)| (8.46) | (7.56) |(11.26)|(11.81)] (0.06) (17.63)
265 | 500 | 225 | 245 | 340 | 360 1.6 12.5
A510-4020-SH3F M8
(10.43)|(19.69)| (8.86) | (9.65) |(13.39)((14.17)| (0.06) (27.56)
265 | 500 | 225 | 245 | 340 | 360 1.6 12.5
A510-4025-SH3F M
510-4025-SH3 (10.43)|(19.69)| (8.86) | (9.65) |(13.39)|(14.17)| (0.06) 8 (27.56)
265 | 500 | 225 | 245 | 340 | 360 1.6 125
A510-4030-SH3F M8
(10.43)|(19.69)| (8.86) | (9.65) |(13.39)|(14.17)| (0.06) (27.56)
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(c) 400V: 40 - 60HP
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Dimensions in mm (inch)
I ter Model i i
nverter Mode - - - - H1 Ho g q Net Weight in kg
(Ibs)
286.5| 679 252 | 220 | 505 | 525 3.3 325
A510-4040-SH3F M8
(11.28)[(26.73) | (9.92) | (8.66) (19.88)|(20.67)| (0.13) (71.65)
286.5| 679 252 | 220 | 505 | 525 3.3 325
A510-4050-SH3F M
510-4050-SH3 (11.28)[(26.73) | (9.92) | (8.66) [(19.88)|(20.67| (0.13) 8 (71.65)
286.5| 679 252 | 220 | 505 | 525 3.3 325
A510-4060-SH3F (11.28)|(26.73) | (9.92) | (8.66) |(19.88)|(20.67| (0.13) M8 (71.65)

3-64



Chapter 4 Keypad and Programming Functions

4.1 LED Keypad
4.1.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator External Sequence
Status Indicator Indicator
Fault Status External Reference
Indicator Indicator
5 Digit, 7 Segment
LED Display
8 button
Membrane Keypad
Run Status yp
Indicator
Stop Status
Indicator
DISPLAY Description
5 Digit LED Display Monitor inverter signals, view / edit parameters, fault / alarm display.
LED INDICATORS
FAULT LED ON when a fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from serial
communication
REE LED ON when Frequency Reference command is from the external control terminals
or from serial communication
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KEYS (8) Description

RUN RUN Inverter in Local Mode

STOP STOP Inverter

A Parameter navigation Up, Increase parameter or reference value

v Parameter navigation down, decrease parameter or reference value
FWD/REV Used to switch between Forward and Reverse direction

Used to scroll to next screen

DSP/FUN . . .
Frequency screen > Function selection—->Monitor parameter

< RESET Selects active seven segment digit for editing with the A ¥ keys
Used to reset fault condition.

READ / ENTER Used to read and save the value of the active parameter

Auto-Repeat Keys

Holding the AUP or Y DOWN key for a longer period of time will initiate the auto-repeat function resulting in the
value of the selected digit to automatically increase or decrease.




4.1.2 Seven Segment Display Description

Actual | LED Display | Actual [ LED Display | Actual | LED Display | Actual [LED Display
T R I« A R I DR A =
1 " B :-' n (K] - -
3 --,’ D L-" P ::’ _ -
5 5 F :- r )>

I AR AR

T H

6 ,'_-,' ! . Ll

0 '_-,’ vl ! v ,’_ !

Display output frequency

Frequency Reference

Set Frequency Reference

LED lights on LED flashes Flashing digit
4« YVYV ) \/
O O e sl
(N UUI I Ol 0

€ At power-up, the display will show the frequency reference setting and all LEDs are flashing. Press the
A (UP) or ¥ (DOWN) key to enter the frequency reference edit mode, use the 4/RESET key to select
which digit to edit (flashing). Use the A (UP) or ¥ (DOWN) key to modify the value and press the
READ / ENTER key to save the frequency reference and switch back to the frequency reference

display mode.

4 During run operation, the display will show the output frequency.

Note: When in edit mode and the READ / ENTER is not pressed within 5 sec, the inverter will switch back to
the frequency reference display mode.
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LED Display Examples

Seven Segment Display

Description

Iyindxlxl
Ll T

1. Displays the frequency reference at power-up.
2. Displays the actual output frequency during run operation.

1 _0r1
LT

Displays parameter code.

::,’ ::,' ::: ::,' ::: Displays the setting value of parameter.

l_:, )_:’ :_-: LI j Displays input voltage.

::,' _'-,' ,’ :- ,’ :- ,’ Displays DC Bus Voltage.

\:-" L:' Ll' ':':: ) Displays temperature.

::: ::,' ::,’ ::,’ ::: Displays PID feedback value; The displayed digit is set by 12-01.
:.: T l, Error display; refer to chapter 5 Troubleshooting and Maintenance.
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4.1.3 LED Indicator Description

® Fault LED

State Description FAULT LED
Off No Fault Active (:)
llluminated Fault Active -
® Forward LED

State Description FWD LED
Off Inverter in reverse direction (:)
llluminated Inverter is running in forward direction oy

4YY)

Flashing Forward direction active, no run command

® Reverse LED

State Description REV LED
Off Inverter in forward direction (:)
llluminated Inverter is running in reverse direction -
4YY)
Flashing Reverse direction active, no run command -
® RUNLED
State Description RUN LED
Off Inverter stopped (:)
llluminated Inverter running -
4YY)
Flashing Inverter stopped or stopping
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® SEQLED

State Description SEQ LED
Off Sequence controlled from keypad C)
Huminated Sequence set from external source E
® REFLED

State Description REF LED
Off Frequency reference set from keypad C)
llluminated Frequency reference set from external source -

Run / Stop Status Indicators

OeEprE Freguancy /

E-TCF-P

Fregurency

SeRing

REIM

5TOP

5TOP

Flashing -I‘ -
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4.1.4 Power-up Monitor

€ Power-up

*

4YvYVYY)» 4YvYVYY)»
I sk alx a1y 0T
[:_n_uu } ’Luc U_INJ [I_U_l Ll l}

Srevileh
Diisspbay &F Power-in Freguezkey Fofereance FParameter Selectian

[ T

€ Changing Monitor at Power-up

12- 00 Display Selection

The setting range for each bitis 0 ~ 7 from the highest bit to the lowest bit.

Range 0: No display 4: Temperature
1: Output current 5: PID feedback
2: Output voltage 6: All value
3: DC voltage 7. Al2 value

Example: 12- 00= [10000]

MEERNS \\\\\\\

07 A S I Kot _
R AT KPR VNN R NN |
Display Voltage Class Output Current Parameter Selection
at Power-u
p ALY
O Vode
Ol 0t

Frequency Reference
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Example: 12- 00= [12345])

Huoxlsink ToMiporasesn <4a '-' :’ '-, ,-, '- '-, :’ ,'-,' '
N (N NON(R X <_H_l RN
s s vt
'-, ,-’ '-' '-, -’ Cuepal Mohapgh <2= , ' ,-' , ' ,-'
LI LI
YVYY ) PIN Foedback <& \m f
11 sace s | I 0T o
D XX Ll il Ot
Dty Veollage Class Fraquaicy Ralararcu Duepal Cirrunt <12
dl Pakir-u
" \:““ AYYVY )
Kot _ i l I
I (-
4.1.5 Modifying Parameters/ Set Frequency Reference
Example: Modifying Parameters
T
{L’ ’-' -' ,-' ,-'} Fresuency Relereace
¢ Prages DSP/FUIN
Y v P
, ,, ' Progn </RESET , " , , Peegs </RESET ' " '
o - X T
lm;
A\ 4 Y

‘ ' ’ Priss
T 1) e (0TI ) e (T _ 1
O Ot Lol Nl_
4 49

(T T - ———°T Flaahing = — - - & -
() ,: I _’_I__*fr_*f*_‘*-_ ,-,,-"“-, { | Fress DSPIFUN ""_ "_’}
S x T ’[ﬁ_u_u_u_u_ i—'[uu A=

L




Example: Set Frequency Reference

Inverter stopped:

AYYVY)
o o ) x|
(i n

Display Voltage Class

Flashing for 3 seconds

4YVYVYY)»

I Isfalx]
[Lif{ lllll]

Display Frequency Reference

Press A 1x

v »
Press ;i(RESET [' 1071 " (N ’J

L0000t

‘v , Set Frequency Reference

""' ,"' Pressle
Mutnu}

Set Frequency Reference 0.01 Hz

-#—— Press </RESET
¢ {') 1x
(uu:un
D00 a0t

Set Frequency Reference 0.1 Hz
<4— Press </RESET

" ’ 1x

{uu:uu
RN

Set Frequency Reference 1Hz
-4— Press A 1x

n\/d
(uu:un
RN TRTX)
Set Frequency Reference + 112_ Press RE&D/ENTER
4YvYYY)»

D
R AN

Set Frequency Reference completed.

Press </RESET
1x

Press </RESET
1x

Press </RESET
1x

Press A 1x

Inverter is running:

Display Voltage Class
¢ Flashing for 3 seconds

4YvYYY),

wxnlx]x]
LI

Display Frequency Reference

Press RUN 1x

wIxlalx]x)
i:l’l_l LT

Output Frequency

" N\
D

PR I VRN

Set Frequency Reference

" ¢"' | 1 t tical
' ', ', ' " ' reverts back to y
LILCILLY) (o eoves

modifications are
made within 5 sec.

Set Frequency Reference 0.1 Hz

—>
2\ 4
iy
L0000

Set Frequency Reference 1 Hz

—>

\/g

o
L0000l

Set Frequency Reference +1 Hz

Press READ/ENTER

1x

{nntnw
LS

Output frequency

Note: When upper or lower limit is reached during editing of the frequency reference, the edit value will
automatically rollover from the lower limit to the upper limit or from the upper limit to the lower limit.
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4.1.6 Operation Control

A
} Stopped Running iStopping Stopped
- > > >«
‘ Output Frequency
| : |
LI S S S S .
X o P} o) o )
5 2 15| | < 2 5 g
2 8 8 8 8 3 8
@ 3 3 3 3 3 3
=} 3 3 3 3 3 3
> 5 & |8 2 g e
o o o o o o
4YY)p 4YYp 4Y7)p
FWD a o e ab as ab ab
Indicator| FWD | FWD | FWD FWD FWD FWD FWD FWD
4Y7)
REy | @D @ @» a» - a» a @
Indicator | REV REV | REV REV REV REV REV REV
4YY)
RUN | @D @» | a» - - - - an
Indicator | RUN RUN | RUN RUN RUN RUN RUN RUN
STOP am as a® a® a® b a
Indicator| STOP |STOP|STOP STOP STOP STOP STOP STOP
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4.2 LCD Keypad
4.2.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator External Sequence
Status Indicator Indicator
Fault Status External Reference
Indicator Indicator
LCD Display
READ ,
RUER I 8 button
Run Status Membrane Keypad
Indicator
Stop Status
Indicator
DISPLAY Description
LCD Display Monitor inverter signals, view / edit parameters, fault / alarm display.
LED INDICATORS
FAULT LED ON when a fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from serial
communication
REF LED ON when Frequency Reference command is from the external control terminals
or from serial communication
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KEYS (8) Description

RUN RUN Inverter in Local Mode

STOP STOP Inverter

A Parameter navigation Up, Increase parameter or reference value

v Parameter navigation down, decrease parameter or reference value
FWD/REV Used to switch between Forward and Reverse direction

Used to scroll to next screen

DSP/FUN . . .
Frequency screen > Function selection—->Monitor parameter

< RESET Selects active seven segment digit for editing with the A ¥ keys
Used to reset fault condition.

READ / ENTER Used to read and save the value of the active parameter

Auto-Repeat Keys

Holding the AUP or Y DOWN key for a longer period of time will initiate the auto-repeat function resulting in the
value of the selected digit to automatically increase or decrease.
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4.2.2 Keypad Menu Structure

Main Menu

The A510S inverter main menu consists of two main groups (modes). The DSP/FUN key is used to
switch between the monitor mode and the parameter group mode.

v

Feoar-up i - FAuws@o: KAcele - Pararcolygy CEaoup koo
Mode Description
Monitor Mode View inverter status, signals and fault data.
Parameter Group Mode Access to available parameter groups.

All the available parameter groups are listed in the Parameter Group Mode use the up and down keys
to select a group and press Read/Enter key to access its parameters.

Faraeler Gioup Made szlecl parmmatee group
!
G NG
Farkiiar Fizds TRiECT paramelsr
&, 1®
o Qg
Faramseles Edit Resile Change paramater 5etting

Fig. 4.2.2.1 Parameter Group Structure

Notes:
- Always perform an auto-tune on the motor before operating the inverter in vector control (sensorless vector or
flux vector). Auto-tuning mode will not be displayed when the inverter is running or when a fault is active.

- To scroll through the available modes, parameter groups or parameter list press and hold the up or down key.
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Monitor Mode

In monitor mode inverter signals can be monitored such as output frequency, output current and output
voltage, etc...) as well as fault information and fault trace. See Fig 4.2.2.2 for keypad navigation.

Power ON

Group
00 Basic Func.

01 VIF Pattern.

02 Motor Parameter

(550 ) Monitor
w Freq Ref

Note:

A 12-16=005.00Hz
12-17=000.00Hz
12-18=0000.0A

vy fa

(osp ) Monitor
w Flt Freq Ref

12-15=000.00Hz

12-17=000.00Hz
12-18=0000.0A

vy 1a

Monitor

FIt DC Voltage

12-14=0000.0V
12-17=000.00Hz
12-18=0000.0A

Fig 4.2.2.2 Monitor Mode

- To scroll through the available monitor parameter list, press and hold the A (up) or ¥ (down) key.
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Programming Mode

In programming mode inverter parameters can be read or changed. See Fig 4.2.2.3 for keypad
navigation.

M
B
12-"E=miaatir

12-17=%5 000

12-VE=0as GA
Paramneter Group Paramedar Parnmater
B Soelection Moda Group Mode Edit Moda

132 e
Ganind W) |l !

Srea

ELEN FETE L
=i V/E Mplen
b PEIPREGITEN JET T

hed oS
Rt B LTt
Bl R HY ELPT Y
Bl LFF B LR

| |
| |
| |
|
| Fepin ¥ oo A |
: by i |
o & 128 W | WA
o Erened Wb B Istinn L gy valuz, el
T W Bz e T T T | HELA |
RSN P PR | RELLVEHTER |
| kae ) wie :
|t A=ange.
v A | ! :
|
| |
TR |
B B LA PP |
Eti LR H ERT
Bl LB H LTS

_'-'.l'.a_
Thrar el
s fun, —_—
q =5 VR kxn .
i L e
FIL FILY
FUN FUN
(e 4—» T} pardnlelors:
[T
Ly
Lo Fun, »
=i V/E Nplan -
e o3 M S nrar
FUN ] L
FUN

Fig 4.2.2.3 Programming Mode

Notes:

- The parameters values can be changed from the Edit screen with the up, down and </ RESET shift key.
- To save a parameter press the READ/ENTER key.

- Refer to section 4.4 for parameter details.

- Pressthe A (up) or ¥ (down) key to scroll parameter groups or parameter list.
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Auto-tuning Mode

In the auto-tuning mode motor parameters can be calculated and set automatically based on the
selected control mode. See Fig 4.2.2.4 for keypad navigation.

Ve

Group

17 Auto-tuning

18 Slip Compen
19 Traverse Func.

-

READ
Lsp
ENTER l T FoN

-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

PARA 17

vy

PARA
-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

ta

7

vy

-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

PARA
-08 Mtr No-Load Volt
-10 Auto-tuning Run
-11 Auto-tuning Err

G0 (Edit 17-00')
Tune Mode Sel
-f——— 0 Rotational
[Dsp 0~2)

FUN \< 0> )
Gon (CEdit 17-00)
ENTER

Motor Rated Power

5.50 KW

(0.00 — 600.00)
v\ <5505 J
) Edit 17-02 )

Motor Sel

0006.8 A
o= (0000.9~0009.2)

<0006.8 > J

Edit 17-10
Auto-tuning Run

ENTER

r |
| Press A or ¥ key to change the value. |

|
| Warning: Do not use “0” , Rotation |
| Auto-tune, when load is coupled with |
| the motor. |

*1HP = 0.746KW

Autotuning ?

000.00Hz-000.0A

(Press Run Key)

RUN

Edit

Autotuning

SS5555555555>55>

48.0Hz — 14.0A

(Rotational)

sTop Tuning Tuning
successful fault
Y

Edit Edit Edit
Autotuning Autotuning ATEO1
SS55555555555>> SS53555355555355555555> SS5535>55555555>
0.0Hz-0.0A 48.0Hz - 14.0A Motor Data Error
Aborted Successful Uncompleted

FUN

Notes:

Fig 4.2.2.4 Auto-tuning Mode

- Set correct motor parameters by referring to motor nameplate.
- Refer to section 4.4 for parameter details.
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4.2.2 Notes:

1. Use the up and down keys to scroll though the auto-tuning parameter list. Depending on the selected control
mode in parameter 00-00, part of auto-tuning parameters will not be accessible. (Refer to the Auto-tuning
Group 17 parameters).

2. After entering the motor nameplate rated output power (17-01), rated current (17-02), rated voltage (17-03),
rated frequency (17-04), rated speed (17-05) and number of motor poles (17-06), select the automatic tuning
mode and press the RUN key to perform the auto-tuning operation. When auto-tuning is successful the
calculated motor parameters will be saved into parameter group 02 (motor parameter).

3. (a) “Rotational” will be displayed during rotational auto-tuning (17-00=0) and the motor will rotate during
auto-tuning. Ensure that it is safe to operate the motor before pressing the RUN key.
(b) “Stationary” will be displayed during stationary auto-tuning (17-00=1), the motor shaft does not rotate.
(c) “R1 Tuning” will be displayed during stationary auto-tuning (17-00=2), the motor shaft does not rotate.
(d) The RUN LED (in the upper left corner of the RUN key) will be lit during auto-tuning.
(e) The LCD display shows “>>>" or "Atund" during the auto-tuning process.

4. Press the STOP key on the keypad to abort the auto-tuning operation.

5. In case of an auto-tuning fault, a fault message and the uncompleted message are displayed on the keypad.
The RUN LED will be flashing and the motor will coast to stop. (Refer to section 10.4 for the Auto-tuning
Faults.) The auto-tuning fault can be cleared by pressing the RESET key after which the keypad displays the
auto-tuning mode again.

All motor parameters (group 02 through group 17 parameters) will revert back to their factory settings if a fault
occurs. The motor data must be entered again before re-starting auto-tuning. The keypad shows “>>>" during

an auto-tuning fault.

6. Upon successful completion of an auto-tune, the RUN LED will turn off. Press the DSP/FUN key to return to
the main menu to select the next operation. The auto-tuning procedure takes approximately 50 seconds.
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4.3 Parameters

Parameter group Group Name
Group 00 Basic Parameters
Group 01 V/F Control Parameters
Group 02 IM Motor Parameters
Group 03 External Digital Input and Output Parameters
Group 04 External Analog Input and Output Parameters
Group 05 Multi-Speed Parameters
Group 06 Automatic Program Operation Parameters
Group 07 Start /Stop Parameters
Group 08 Protection Parameters
Group 09 Communication Parameters
Group 10 PID Parameters
Group 11 Auxiliary Parameters
Group 12 Monitoring Parameters
Group 13 Maintenance Parameters
Group 14 PLC Parameters
Group 15 PLC Monitoring Parameters
Group 16 LCD Parameters
Group 17 Automatic Tuning Parameters
Group 18 Slip Compensation Parameters
Group 19 Wobble Frequency Parameters
Group 20 Speed Control Parameters
Group 21 Torque And Position Control Parameters
Group 22 PM Motor Parameters
Parameter Attribute
*1 | Parameters can be changed during run operation.

*2 | Reserved

*3 | Parameter will not reset to default during a factory reset (initialization).
*4 | Read-only parameter

*5 | Parameter will be displayed in being coupled with the option card.

*6 | Parameter will be displayed only in LED keypad.

*7 | Parameter will be displayed only in LCD keypad.

*8 | When 13-08 setting is changed, the value will be also changed.
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Group 00: Basic Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

00-00

Control Mode
Selection

. VIF

: VIF+PG

SLV

SV

: PMSV

: PMSLV

: SLV2

*3

00-01

Motor’s Rotation
Direction

: Forward

: Reverse

*1

00-02

Main Run
Command Source
Selection

: Keypad

Flolr|lolo|a|s|w|v |k |o

: External Terminal
(Control Circuit)

2: Communication
Control (RS-485)

3:PLC

00-03

lAlternative Run
Command
Selection

0: Keypad

1: External Terminal
(Control Circuit)

2: Communication
Control (RS-485)

:PLC

00-04

Language

: English

. Simplified Chinese

: Traditional Chinese

: Turkish

*7

00-05

Main Frequency
Command Source
Selection

: Keypad

Plolw ([N |k |o|w

: External Terminal
(Analog 1)

2: Terminal Command
UP/DOWN

3: Communication
Control (RS-485)

: Pulse Input

: Reserved

: Reserved

~N oo B~

. Al2 Auxiliary
Frequency

00-06

IAlternative
Frequency Source
Selection

0: Keypad

1: External Terminal
(Analog 1)

2: Terminal Command
UP/DOWN

3: Communication
Control (RS-485)

4: Pulse Input
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Group 00: Basic Parameters

Control mode

Code|Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV | SV sv |sLv SLV2
5: Reserved
6: Reserved
7: Al2 Auxiliary
Frequency
,"\-\Al?é?nzr:ic\j/e 0: Main Frequency
00-07 Frequency 1: Main frequency + 0 i 6|0} 010101 0]O0
Command Modes |  Alternative Frequency
Communication
00-08|Frequency 0.00~599.00 000 | Hz | O | O O |O0O|O0]|O (0]
Command Range
o 0: Don't save when
(Flommunlcatlon power supply is off.
requenc
0009 Y (00-08) o|-|lolo|lo|o|lo] -
ommand 1: Save when power is
Memory Selection | ~* P
off. (00-08)
0:Show warning if lower
. than minimum
Minimum
frequency
00-10{frequency . 0 - OO O | 0] O O O Notel
. 1:Run as minimum
detection .
frequency if lower than
minimum frequency
e 0: PID Sleep Limit is
PID Lower Limit of o
Lower Limit of
00-11{Frequency 0 - O] O O |O0|0O0]|O O
. Frequency
Selection .
1: PID Sleep Limit is OHz
Upper Frequenc
00'12|irg:[t) queney1 5.1~109.0 1000| %» |o|o| o |o|lo|o| o
Lower Frequenc
00-13Iimit q y 0.0~109.0 0.0 % OO O|O|lO|O (0]
IAcceleration Time
00-14l 0.1~6000.0 * S OO O |O0]| O O (0] *1
Deceleration Time
00-151 0.1~6000.0 * S OO O |O0]| O O (0] *1
IAcceleration Time
00-162 0.1~6000.0 * S OO O |0O0]| O O (0] *1
Deceleration Time
00-172 0.1~6000.0 * S OO O |O0]| O @] (@] *1
00-18[*Jog Frequency 0.00~599.00 6,00 | Hz | O | O O|O|O|O (0] *1
Jog Acceleration
00'19Tir?1e 0.1~0600.0 - S OO O |0O0]| O @] (0] *1
Jog Deceleration
OO'ZOTirge 0.1~0600.0 - S OO O |0O0]| O O (0] *1
IAcceleration time
00-213 0.1~6000.0 * S OO O |O0]| O @] (@] *1
Deceleration time
00-22 0.1~6000.0 * S OO O |0O0]| O @] (0] *1

3
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Group 00: Basic Parameters

Control mode

Code|Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV [ SV sv |sLv SLV2
IAcceleration time
00—234 0.1~6000.0 * S O] O O|lO0O|O|O 0] *1
Deceleration time
00—244 0.1~6000.0 * S O] O O|lO0O|O|O 0] *1
Switch-Over
Frequency of _
00'25Acc/DecTime1 0.00~599.00 0.0 Hz | O | O O|lO0O|O|O 0]
and Time 4
Emergency Sto
00-26{ = 9"V =P 1 0.1-6000.0 50 | s|o|lo|o|o|lo|o]|o
0: HD (Heavy Duty
00-27 HD/ND Mode Mode) 0 ol o X w | % X » *3
Selection ** 1: ND (Normal Duty
Mode)
0: Positive Characteristic
(0~10V/4~20mA is
Command corresponding to
Characteristic 0~100%)
00-28 . i 0 - O| O O|lO0O|O|O 0]
selection of master] L' Negative
trequency Characteristic
(0~10Vv/4~20mA is
corresponding to
100~0%)
0: Operation Based on
Frequency Command
Zero-Speed -
: 1: Stop
00-29(Operation ) 0 - X | X X ||O0|] O] X X
Selection 2: Operation Based on
the Lowest Frequency
3: Zero-Speed Operation
00-30 Reserved
00-31 Reserved
0: General
1: Reserved
IApplication é Eorr]wey;)'r:
00-32|Selection - =Xnaust zan o |-|lo|lolo|lo|lo|o] o
. 4: Reserved
Presets 5: Compressor
6: Hoist**
7. Crane**
Modified 0:Disable
00-33[Parameters (only 0 - O| O O |]O0|0O0]|O 0] *7
for LCD keypad) | 1:Enable
00-34
~ Reserved
00-40
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Group 00: Basic Parameters

Control mode
Code|Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV | SV sv |sLv SLV2
00-41|User parameter O 0041 | - O[O O |0O0] O O O *7
00-42[User parameter 1 00-42 | - O] O O |0 0] O O] *7
00-43|User parameter 2 | Set 13-06 =1, startuser [00-43| - | O | O | O |O| O | O | O *7
00-44|User parameter 3 | parameter. The setting | 00-44 | - O|/|O0O|O]|]O]|]O]|O o *7
00-45|User parameter 4 | range is 01-00 ~24-06 00-45| - O[O O | 0| O O O] *7
00-46|User parameter 5 | (only for LCD keypad) | 00-46 | - oO|l|o|J]oOoO|OoO|lO|O]| O *7
00-47|User parameter 6 00-47 | - O] O O |0 O] O O *7
00-48|User parameter 7 00-48 | - 0] 0 O |00 ] O O] *7
00-49|User parameter 8 00-49 | - O] 0 O |00 ] O O] *7
00-50(User parameter 9 00-50 | - 0|10 O |00 ] O O] *7
00-51|User parameter 10| Set 13-06 =1, startuser |[00-51| - | O | O | O |[O| O | O | O *7
00-52|User parameter 11| parameter. The setting | 00-52 | - 0| O O |O0O|]O]| O O *7
00-53|User parameter 12| range is 01-00 ~24-06. | 00-53 | - O[O O | 0| O O O *7
00-54|User parameter13 | (only for LCD keypad) | 00-54 | - O|lo0o|J]oOoO|]o]J]Oo]O] O *7
00-55(User parameter 14 00-55| - O] O O |0 0] O O *7
00-56|User parameter 15 00-56 | - O] 0 O |00 ] O ®) *7
0: SV High Speed
00-57 SV High Speed Mode.l 0 ) % | x x 1ol x| x X
Mode 1: SV High Speed
Mode2

*. Refer to the following attachment 1.
**: Before to set up 00-32 Application, it should do initialized setting (parameter 13-08) first. When setting
00-32, the I/O port function changed automatically. To avoid accident, be sure to confirm the 1/O port
signal of inverter and external terminal control.
*** |f parameter 00-27 is set to ND mode, group 02 motor 1 parameter will automatically adjust to more

than 1 class of it.

If parameter 00-27 is set to HD mode, group 02 motor 1 parameter will automatically adjust to the same

class of it.

It is suggested that parameter 00-27 be set first before motor performs auto-tuning because the

parameter will make the motor parameter automatically be changed.

*xx% |f the maximum output frequency of motor is over 300HZ,the frequency resolution is changed to

0.1Hz.

Notel: New added parameter in software V1.02
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Group 01: V/F Control Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit V/IF PM| PM Attribute
VIF +PG SLV| SV svlsLy SLV2
01-00 VIF quve O~FF F - O| O X X [ X] X O *3
Selection
01-01 Reserved
Maximum Output 50.0/
01-02 [Frequency of 4.8~599.0 ' Hz |lO|O|[O|[O|O]| O (0] *8
Motor 1 60.0
] 200V: 0.1~255.0 230.0
Maximum OUtput |55\ 9 2-510.0 400.0
01-03 [Voltage of Motor \% O] O | X | X |X] X (0] *8
1 575V: 0.1~670.0 575.0
690V: 0.1~804.0 690.0
Middle Output
01-04 [Frequency 2 of | 0.0~599.0 0.0 Hz |[O| O | X | X | X]| X e}
Motor 1
) 200V: 0.0~255.0
Middle Output  T"456v: 0.0~510.0
01-05 [Voltage 2 of : 0.0 Vv O]l O | X | X |X] X (0] *8
Motor 1 575V: 0.0~670.0
690V: 0.0~804.0
Middle Output
01-06 |Frequency 1 of | 0.0~599.0 3.0 Hz |[O| O | X | X | X]| X e}
Motor 1
) 200V: 0.0~255.0
Middle Output 450y 0.0~510.0
01-07 Voltage 1 of : * V |]O| O | X | X |X]| X (0] *8
Motor 1 575V: 0.0~670.0
690V: 0.0~804.0
VF:1.5
VF+PG:
15
SLV:
. 0.6
Minimum Output SV:0.1
01-08 [Frequency of 0.0~599.0 — Hz | O | O O O |0 O O
Motor 1 PMSV:
0.1
PMSLV
9.0
SLV2:
1.0
o 200V: 0.0~255.0 7.5
Minimum Output 450\ 9.0~510.0
01-09 [Voltage of Motor \% Ol O | X | X |X] X 0] *8
1 575V: 0.0~670.0 15.0
690V: 0.0~804.0
Torque
01-10 [Compensation 0.0~2.0 0.5 - oo | X | X |X] X 0 *1
Gain
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Group 01: V/F Control Parameters

Control mode

Code |Parameter Name Setting Range Default| Unit i V/IF sl sy PM| PM S Attribute
+PG SV ([SLV
Selection of 0: Torque Compensation
M
01-11 [0 ode 0 _ 0o | - lolo|x|x|x|x]| x
Compensation 1: Torque Compensation
Mode Mode 1
Base Frequency 50.0/
01-12 of Motor 1 4.8~599.0 60.0 Hz |O|O|O]|]O]|O]| O (0] *8
200V: 0.0~255.0 230.0
Base Output 400V: 0.0~510.0 400.0
01-13 [Voltage of _ V |O| O | X | X [X]| X (0] *8
Motor 1 575V: 0.0~670.0 575.0
690V: 0.0~804.0 690.0
200V: 155.0~255.0 230.0
Input Voltage 400V: 310.0~510.0 400.0
01-14 |go 200 v iolo|lo|lo|o|lo|o]| ==
etting 575V: 540.0~670.0 575.0
690V: 648.0~804.0 690.0
Torque
01-15 [Compensation 0~10000 200 |l ms |O| O | X | X | X]| X 0
Time
Maximum Output 50.0/
01-16 [Frequency of 4.8~599.0 ' Hz | O | X X X | X]| X X *8
Motor 2 60.0
) 200V: 0.1~255.0 230.0
Maximum Output 55y, 9 5-510.0 400.0
01-17 [Voltage of Motor V |O| X | X | X [X]| X X *8
V) 575V: 0.1~670.0 575.0
690V: 0.1~804.0 690.0
Middle Output
01-18 [Frequency 2 of | 0.0~599.0 00 | HZ |O| X [ X | X [ X]| X | X
Motor 2
) 200V: 0.0~255.0
Middle Output 750y 9.0~510.0
01-19 [Voltage 2 of : 0.0 V |O| X | X | X [X]| X X
Motor 2 575V: 0.0~670.0
690V: 0.0~804.0
Middle Output
01-20 [Frequency 1 of | 0.0~599.0 30 |HZ |[O| X [ X | X | X]| X | X
Motor 2
) 200V: 0.0~255.0
Middle Output 750y 9.0~510.0
01-21 [Voltage 1 of : KVA V |O| X | X | X [X]| X X
Motor 2 575V: 0.0~670.0
690V: 0.0~804.0
Minimum Output
01-22 |Frequency of 0.0~599.0 15 Hz | O | X X X | X]| X X
Motor 2
o 200V: 0.0~255.0
Minimum Qutput 1755y, 9 0~510.0
01-23 [Voltage of Motor KVA V |O| X | X | X [X]| X X
> 575V: 0.0~670.0
690V: 0.0~804.0
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Group 01: V/F Control Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit V/IE PM| PM Attribute
V/IF +PG SLV| SV svlsLy SLV2
Base Frequency 50.0/
01-24 of Motor 2 4.8~599.0 60.0 Hz | O | X X X [ X] X X *8
200V: 0.0~255.0 230.0
Base Output 400V: 0.0~510.0 400.0
01-25 |Voltage of V |O| X [ X | X [X]| X X *8
Motor 2 575V: 0.0~670.0 575.0
690V: 0.0~804.0 690.0
\V/F Curve
01-26 |Selection of 0~FF F - O] X X X [ X] X X *3
Motor 2
KVA: The default value of this parameter will be changed by different capacities of inverter.
Group 02: IM Motor Parameters
Control mode
Code |Parameter Name Setting Range Default | Unit Attribute
E ? VIF i3 SLV| SV PM| PM SLV2
+PG SV |SLV
02-00 [o-toad Current | o) e50.00 - Alo|l x| x|x|x|x]| o
of Motorl
Modes of V/IF, VIF+PG
are 10%~200% of
Rated Current of | inverter’s rated current.
02-01 Motorl Modes of SLV, SV are i A ©l0 © O XX ©
25%~200% of inverter's
rated current.
02-02 Reserved
Rated Rotation
02-03 0~60000 - R oO|l|of[O|]O|X]| X (0]
Speed of Motorl pm
200V: 50.0~240.0 230.0
Rated Volt f | 400V: 100.0~480.0 400.0
02-04 | oi0€ VORAge o violo|o|lo|x|x| o] =
Motorl 575V: 150.0~670.0 575.0
690V: 200.0~804.0 690.0
02-05 [Xated Powerof | o o 600.00 - |lw|o]ololol|x|x]| o
Motorl
Rated Frequency 50.0/
- 4.8~599. *
02-06 of Motorl 8~599.0 60.0 Hz X | X 8
02-07 |Poles of Motor 1 | 2~16(Even) 4 - X | X
02-08 Reserved
Excitati 15%~70% of M

02-09 xcitation Current| 15%~70% of Motor i % X X o olxl x X
of Motor 1 Rated Current

02-10 Core Sgturatlon 1~100 - % | X | X OO | X]| X X
Coefficient 1

4-25




Group 02: IM Motor Parameters

Control mode
Code |Parameter Name Setting Range Default | Unit V/F PMI| PM Attribute
V/IF +PG SLV| SV svlsLy SLV2
of Motor 1
Core Saturation
02-11 |Coefficient 2 1~100 - % [ X | X O| O |[X] X X
of Motor 1
Core Saturation
02-12 |Coefficient 3 80~300 - % [ X | X O| O |[X] X X
of Motor 1
02-13 C0€10%S 0 156150 - |w|olo|x|x|x|x]| o
Motor 1
02-14 Reserved
Resistance
02-15 |between Wires of | 0.001~60.000 - Q O|l|O0O|J]O]|]O|X|X 0]
Motor 1
02-16
02-17 Reserved
02-18
200V: 50~240 -
02-19 No-Load Voltage | 400V: 100~480 - vixlxlololx!| x X
of Motor 1 575V: 420~600 -
690V: 504~720 -
02-20 [NOE02d CUMeNt | 4 51 600.00 Aol x| x| x|x]| x| x
of Motor 2
02-21 Rated Current of | 10%~200% of inverter’s i A ol x X x | x| x X
Motor 2 rated current
02-22 [RAted ROtton | q4500 - Rem| O | X [ x| x x| x| x
Speed of Motor 2
200V: 50.0~240.0 230.0
02-23 Rated Voltage of [ 400V: 100.0~480.0 400.0 viol x| x!lx!xlx X 8
Motor 2 575V: 150.0~670.0 575.0
690V: 200.0~804.0 690.0
02-24 [R2ted Powerol - 1 600.00 o lkw o x| x| x x| x| x
Motor 2
Rated Frequenc 50.0/
02-25 OfMotoqu Y1 4.8~509.0 oo | M2 O X | x| x x| x| X *g8
02-26 |Poles of Motor 2 | 2~16 (Even) 4 - O| X X X | X[ X X
02-27
~ Reserved
02-31
Resistance
02-32 |between Wires of | 0.001~60.000 - Q |O| X X[ X | X] X X
Motor 2
Proportion of
02-33 |Motor Leakage 0.1~15.0 3.4 % [ X | X | O[O |[X] X X
Inductance
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Group 02: IM Motor Parameters

Control mode
Code |Parameter Name Setting Range Default | Unit V/F PM| PM Attribute
VIF +PG SLV| SV svsLy SLV2
Motor Sli
02-34 | OOF SIP 0.10~20.00 100 |Hz [ x| x |o|o|x]| x| x
Frequency
02-35
~ Reserved
02-36
02-37 [otor Mechanical) 1 40 | % [ x| x| x|olo]| x| x
Loss
Group 03: External Digital Input and Output Parameters
Control mode
Code |Parameter Name Setting Range Default| Unit V/E PM | PM Attribut
VIF PG SLV| SV sv |sLy SLV2 o
0: 2-Wire Sequence
(ON: Forward Run olo|J]ofOoOf|O| O O
Command)
1: 2-Wire Sequence
(ON: Reverse Run olo|J]OofOf|O|O O
Command)
Multi-Function 2: Multi-Speed/Position
Terminal Setting Command 1 /01000100
03-00 | ynction 3: Multi-Speed/Position 0 ) olololololo o
Setting-S1 Setting Command 2
4: Multi-Speed/Position
Setting Command 3 0]0]0]0]0 |0 0
5: Multi-Speed/Position
Setting Command 4 0Ol 01010100 0
6: Forward Jog Run
Command olo|J]ofOoO|O| O @]
7: Reverse Jog Run
Command olo|J]ofOoOf|O|O o]
8: UP Frequency
Increasing Command 0100|0100 0
9: DOWN Frequency
Decreasing Command 0|0 ]10]0]0|0 0
Multi-Function 10: Acceleratjon/ .
Terminal Deceleration Time olo|J]OofOf|O|O O
03-01 . Selection 1 1 -
Funf:tlon 11: Inhibit Acceleration/
Setting-S2 Deceleration o|lo|lo|lo|lo|o e
Command
12: Main/ Alternative Run
Switch Function |0 ]10]0]0/0 0
13: Main/ Alternative
Frequency Switch olo|J]ofOof|O| O 0]
Function
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Group 03: External Digital Input and Output Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit V/F PM | PM Attribut
V/IF PG SLV| SV sv |sLy SLV2 o
14: Emergency Stop
(decelerate to zero olo|J]ofOoO|O| O O
and stop)
15: External Baseblock
Command (rotation olo|J]ofO|O| O O
Multi-Function freely to stop)
Terminal 16: PID Control Disable oOlOoO]J]OoOf[O|O| O O
03-02 | netion 17: Fault Reset (RESET) 2 ) oOlo|o|o|O]| O 0
Setting-S3 18: Reserved - - - - - - -
19: Speed Search 1
(from the maximum oOlO]J]O|O|O]| X o
frequency)
20: Manual Energy o 0
Saving Function
21: PID Integral Reset OlO]J]O|[O|O| O
22~23 : Reserved - - - - - - -
Multi-Function 24: PLC Input 0Oj]o|jo0oj]Oo]O]| O )
03.03 Terminal 25: External Fault 3 olo|J]ofO|O| O O
- [Function 26: 3-Wire Sequence )
Setting-S4 (Forward/Reverse oOoJlo|J]OojJOoO|O]| O O
command)
27: Local/ Remote
Selection o o ©jo0jo0jo ©
28: Remote Mode
Selection 010101010710 ©
29: Jog Frequency
Selection ©cjlojojojojo ©
30: Acceleration/
Deceleration Time (@] 0] oOlO0O]|]O| O @]
Multi-Function 3L ISeIchorz)Z hoat
Terminal : nverFer verheating ololololo!lo o
03-04 . Warning 4 -
Function
) 32: Sync Command oOlOoO]J]OoOf[fO|O]| O O
Setting-S5 -
33: DC Braking Ol O ]J]O|O| X | X O
34: Speed Search 2
(from the frequency oOlO]J]OoO|O|O]| X o
command)
35: Timing Function Input (@) O|[O[O]O| O O]
36: PID Soft Start
Disable ©cjlojojoejojo ©
37: Traversing Operation Ol O | X[ X | X | X 0
38: Upper Deviation of
Multi-Function Traverse Operation O] O | XXX} X | O
Terminal 39: Lower Deviation of
03-05 e ynction Traverse Operation 17 ) OO0 | X|X|X/|X 0
Setting-S6 40: Switching between
Motor 1/Motor 2 o o XXX X X
41: PID Sleep - - - - - - -
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Group 03: External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

42: PG Disable

43: PG Integral Reset

Default

Unit

Control mode

VIF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribut
e

o

X

X

X

O

o]

O

X

03-06

Multi-Function
Terminal

Function
Setting-S7

44: Mode Switching
between Speed and
Torque

45: Negative Torque
Command

46: Zero-Servo
Command

47: Fire mode(Forced
Operation mode)

48: KEB Acceleration

49: Parameters Writing
Allowable

50: Unattended Start
Protection (USP)

29*

03-07

Multi-Function
Terminal

Function
Setting-S8

51: Mode Switching
between Speed and
Position

52: Multi Position
Reference Enable

53: 2-Wire Self Holding
Mode (Stop
Command)

54: Reserved

55: Reserved

56: Reserved

57: Reserved

58: Safety Function

59: Reserved

60: Reserved

61: Reserved

62: EPS Function

63: Reserved

64: Reserved

65: Short-circuit braking

15

Notel

03-08

(S1~S8) DI Scan
Time

0: Scan Time 4ms
1: Scan Time 8ms

03-09

Multi-Function
Terminal S1-S4
Type Selection

xxx0b: S1 A Contact
xxx1b: S1 B Contact

xx0xb: S2 A Contact
xx1xb: S2 B Contact

x0xxb: S3 A Contact
x1xxb: S3 B Contact

Oxxxb: S4 A Contact
1xxxb: S4 B Contact

0000b

03-10

Multi-Function

Terminal S5-S8

xxx0b: S5 A Contact
xxx1b: S5 B Contact

0000b
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Group 03: External Digital Input and Output Parameters

Code

Parameter Name

Type Selection

Setting Range

xx0xb: S6 A Contact
xx1xb: S6 B Contact

x0xxb: S7 A Contact
x1xxb: S7 B Contact

Oxxxb: S8 A Contact
1xxxb: S8 B Contact

Default

Unit

Control mode

VIF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribut
e

03-11

Relay (R1A-R1C)
Output

0: During Running

1: Fault Contact Output

2: Frequency Agree

3: Setting Frequency
Agree

4: Frequency Detection 1
(=03-13+03-14)

5: Frequency Detection 2
(= 03-13+03-14)

6: Automatic Restart

7: Reserved

8: Reserved

9: Baseblock

10: Reserved

11: Reserved

12: Over-Torque
Detection

13: Current Agree

14: Mechanical Braking
Control (03-17~18)

15: Reserved

16: Reserved

17: Reserved

18: PLC status

19: PLC Control Contact

O |0|0 |0

O |O |[O|O0]|O

O |O |[O0o|O]|O

O |O |[O0o|O]|O

O |O |[O|O]|O

O |O |[O0o|O]|O

O |O |[O|O]|O

o

O

O

O

O

O

O

O

O

O

O

O

O

O

03-12
(Note)

Relay (R2A-R2C)
Output

20: Zero Speed

21: Inverter Ready

22: Under Voltage
Detection

23: Source of Operation
Command

24: Source of Frequency
Command

25: Low Torque Detection

26: Frequency Reference
Missing

27: Timing Function
Output

28: Traverse Operation
UP Status

29 : During Traverse

O |0|0 |0 |0

O

o

O [0oJO |O |O [O|O|O|O

O [0ojJO |O |O [O|O|O|O

O [0ojJO |O |O [O|O|O|O

O [0oJlO |O |O [O|O|O|O

O [0oJO |O |O [O|O|O|O

O [0JlO |O |O [O|O|O|O

o

o

o

@]

o

@]

O

O
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Group 03: External Digital Input and Output Parameters

Control mode

Code [ Parameter Name Setting Range Default| Unit V/F PM | PM Attribut
V/IF +PG SLV| SV sv |sLv SLV2 o
Operation Status
30 : Motor 2 Selection (o) o) O|lO ]| O (o) 0]
31: Zero Speed Servo
Status (Position X X X|o| o X X
Mode)
2 o o o[o]ofofo]o]0
33: Reserved - - - - - - -
34: Reserved - - - - - - -
35: Reserved - - - - - - -
36: Reserved - - - - - - -
37: PID Feedback Loss
Detection Output 0100
38: Brake Release X X O|l 0| O X X
39: Frequency Detection
1 (dedicated for (o) 0] O| X | X X X
Crane)
40: Frequency Output 0] o|lolo]|o
41: Position Agree
(Position Mgode) 0|0 ]0]0]0
42: Reserved - - - - - - -
43: Reserved - - - - - - -
44: Reserved - - - - - - -
45: PID sleep olo]J]ofOo|0O]| O O
46: Reserved - - - - - - -
47: Reserved - - - - - - -
48: Reserved - - - - - - -
49: Reserved - - - - - - -
50: Frequency Detection
3 (= 03-44+03-45) el B e el Bl B
51: Frequency Detection
4 (= 03-44+03-45) cjlo|o|lo0jOo 0| 0
52: Frequency Detection
5(= 03-46+03-47) cjojolojojo}| o
53: Frequency Detection
6 (= 03-46+03-47) cjo0|lo|o0jo 10| 0
54: ;)rru‘;l:r?; short-circuit X X xIx|x!|o X Notel
o7 Lo current olo|lo|lo|o|o]| o Not2
03-13 [N | 0.0-599.0 00 |Hz|o| o |o|o|o|o]| O
03-14 Freque_ncy ‘ 0.1~-25.5 2.0 Hz O]l O|O|O|O]| O o]
Detection Width
03-15 (L::\:;elm Agree | 51-999.9 o1 | Alo|lo|o|lo|lo|o]| o
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Group 03: External Digital Input and Output Parameters

Control mode
Code | Parameter Name Setting Range Default| Unit V/F PM | PM Attribut
VIF PG SLV| SV sv |sLy SLV2 o
Delay Time of
03-16 |Current Agree 0.1~10.0 0.1 S O oO|ofO0O]|JO| O @]
Detection
**Mechanical
03-17 [Braking Release | 0.00~599.00 000 | HZz |O| O |O|]O|O|O )
Level
03-18 | eehanical 4 56599 00 000 | Hz |o| o0 |o|o|o]o| o
Braking Level Set
xxx0b: R1 A Contact
Relay (R1A-R2A) xxx1b: R1 B Contact
03-19 Type xx0xb: R2 A Contact 0000b | - olo|J]ofO|O|O 0]
(DO2 for F1)
xx1xb: R2 C Contact
03-20 Reserved
03-21 Reserved
03-22 Reserved
03-23 Reserved
03-24 Reserved
03-25 Reserved
03-26 Reserved
0: Hold last set frequency
when stopped
1: Set frequency to 0
UP/DOWN when stopped
03-27 Eflg;f(;%t 2: Allow speed changes 0 - 0] olololo| o 0]
Selection from last set frequency
when stopped
3: Refresh frequency at
acceleration.
Range and definition are
Photo-coupler
03-28 Output the same as those of 0 - olo|lo|lo|lo| oo 0
03-11, 03-12
xxx0b: Photo-coupler A
03-28 |G our Selection | xext: Photaccouplers | 0000 | = |0 | 0 [0 folof o] o
Contact
03.30 Selection of Pulse |_0: General Pulse Input 0 ] olololololo o
Input 1. PWM
Depending on the setting
Scale of Pulse of 03-30
03-31 Input 03-30 = 0: 50~32000Hz 1000 | Hz 1 0} 0 1 0101010 © 1
03-30 = 1:10~1000Hz
03-32 [Pulse Input Gain | 0.0~1000.0 100 % OlOoO]J]O[O|O| O 0 *1
03-33 [Pulse Input Bias | -100.0~100.0 0.0 % oOlOoO]J]Of[O|O]| O 0 *1
03-34 E'l'flireTl:]";‘thf 0.00~2.00 01 |sec|o|o|o|o|o|lo]| o] =
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Group 03: External Digital Input and Output Parameters

Control mode
Code | Parameter Name Setting Range Default | Unit V/E PM | PM
VIF LV| SV LV2 |Attri
/ +PGS S sy SLVS ttribute
1: Frequency Command
2: Output Frequency
3: Output Frequency after
Function Setting of Soft-Start
|
03-35 9 4: Motor Speed 2 - (@] (0] O|O0O|0O]| O (0] *1
Pulse Output
5: PID Feedback
6: PID Input
7: PG Output (with PG
card)
Scale of Pulse
03-36 Output 1~32000 1000 Hz | O (0] O|]O0O|0O]| O (0] *1
Timer ON Delay
03-37 (DIO) 0.0~6000.0 0.0 S (@] (0] O|]O0O|0O]| O (0]
Timer OFF Dela
03-38 (DIO) Y 0.0~6000.0 0.0 S (@] (0] O|]O0O|0O]| O (0]
03-39 Reserved
Up/Down
03-40 [Frequency Width | 0.00~5.00 0.00 Hz | O | O O|O|O]|O (@]
Setting
03-41 |1 Ordue Detection |, -, 10 |%w |x|x|o|lo]o]|x] x
Level
Brake Rel
03-42 |0 OKE RE€ASE 4 50 65.00 000 | s | x| x|olo|lo]|x]| x
Delay Time
UP/DOWN 0: Acceleration/
IAcceleration/ Deceleration Time 1
03-43 [ ceeeraton : 0 - |lololo|lo|lo|o]| o
Deceleration 1: Acceleration/
Selection Deceleration Time 2
03-44 | reduency 0.0~599.0 00 |Hz|o| o |o|o|lol|lo] o
Detection Level 2
Frequency
-4 .1~25. 2. H
03 5DetectionWidth2 0 55 0 z|0|0© 01019160 ©
03-46 Frequgncy 0.0~599.0 0.0 Hz | O | O O|]O|O]|O (@]
Detection Level 3
Frequency
03-47 Detection Width 3 0.1~-25.5 2.0 Hz | O | O O|j]oOo|]O|O (@]
L
03-48 ongrrent 0.0~999.9 0.1 A |O| O O|O|O]|O O Note2
Detection Level
Low Current
03-49 [Detection Delay 0.00~655.35 001 |Sec| O | O O|j]O0O|]O]|O O Note2
Time

* 2-wire operation mode: 29; 3-wire operation mode: 26.
* *If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
Note: For frame 1, the DO2 function is setting by 03-12.
Notel: New added parameter in software V1.02
Note2: New added parameter in software V1.10
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Group 04: External Analog Input and Output Parameters

Control mode
Code [Parameter Name Setting Range Default| Unit VIF PM [ PM Attribute
VIF +PG SLV| SV sv lsLy SLV2
0: Al1:0~10V
Al2: 0~10V / 0~20mA
1: Al1:0~10V
04-00 ,_?I Input Signal Al2: 4~20mA/ 2~10V 1 ) olololololol o
ype 2: All: -10~10V
Al2: 0~10V/ 0~20mA
3: All: -10~10V
Al2: 4~20mA/ 2~10V
A1 Signal
04-01 |Scanning and 0.00~2.00 0.03 S O O O O 0| O O
Filtering Time
04-02 |Al1 Gain 0.0~1000.0 1000 | % |[Of O |]O|lO|O]|O 0 *1
04-03 |Al1 Bias -100.0~100.0 0 % |O] O J]O|JlO|O]|O O *1
04-04 Reserved
0: Auxiliary Frequency (@) (@) O[O ] O]|O 0]
1.g:ﬂuencyReference ol o olololo o
2: Frequency Reference
Bias O O O[O O
3: Output Voltage Bias (0] (0] X| X[O]|O O
4: Coefficient of
Acceleration an
e o o |o|o|ofo|o
Reduction
5: DC Braking Current O] O O]l O | X |X ®)
6: IE)e\ileerl—Torque Detection o o olololo o
7: Stall Prevention Level
) During Running 0O O X1 X X | X 0
04-05 é:aztt;znctlon 8: Frequency Lower Limitf g - Oo| O ololo|o 0]
9: Jump Frequency 4 O (@) O[O ]| O ]|O 0]
10: Added to All Ol O |]OJ]O|O|O] O
11: Positive torque limit X X O|O0O|O]|O X
12: Negative torque limit X| X |OlO|O|O]| X
13: Regenerative
TorgqueLimit X X 0091900 X
14: Positive / Negative
Torgue Limit X1 X190 ]0]0] X
15: Torque Reference/
Torque Limit (in X | X X1 0| O|X X
Speed Control)
16: Torque
Compensation X X OO0 ]0O[X X
17: PT verh
Pro(t:egioen el O O O]l O0|0]|O 0
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Group 04: External Analog Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

VIF
+PG

SL
V

SV

PM
SV

PM
SLV|

SLV2

Attribute

04-06

AI2 Signal
Scanning and
Filtering Time

0.00~2.00

0.03

(0]

0]

o

o

04-07

IAlI2 Gain

0.0~1000.0

100.0

%

*1

04-08

IAlI2 Bias

-100.0~100.0

0

%

o

o

o

O

o

O

o

*1

04-09

04-10

Reserved

04-11

IAO1 Function
Setting

: Output Frequency

: Frequency Command

: Output Voltage

: DC Voltage

: Output Current

. Output Power

. Motor Speed

- Output Power Factor

: All Input

© |0 N[O [0~ (W ([N |- |O

: Al2 Input

[E=N
o

: Torque Command

=
[EEN

: g-axis Current

[N
N

: d-axis Current

[y
w

: Speed Deviation

[EY
SN

: Reserved

=
a1

: ASR Output

=
[op)

: Reserved

=
~

: g-axis Voltage

[y
oo

. d-axis Voltage

[N
(o)

: Reserved

N
o

: Reserved

N
[y

: PID Input

N
N

. PID Output

N
w

: PID Target Value

N
S

: PID Feedback Value

N
a1

: Output Frequency of
the Soft Starter

26

: PG Feedback

27

: Reserved

28

: Communication
control

X [X[X[X|O|]O|O|O|O|O|O|O |0 (O

X [X[X[X|O|]O|O|O|O|O|O|O|O|O

X[OlOO|O|O|O|O|O|O|O|O O (O

oO|o|j0o|l0o|0|lo|jo[O0|C|O O |O|O|O

o|o|j0ol0o|0|lo|o[O|C|O|O|O|O|O

X|O|OlO|0|l0o|j0O[O|C|O O |O|O|O

X |X|X|X|O|O|O[O|O|O[O|O|O|O

X

@]

x

@]

O

>

x

X | X

X [X

O (O

O |O

O |Oo

O |0

X [X

X| O |[O|O0|O|O

Oo| O |[O0|o|O|O

x| O |[O|O|O|O

Oo| O |[O0|o|O|O

Oo| O |[O0|o|O|O

X| O |[O|O0|O|O

x| O |[O|O|O|O

04-12

IAO1 Gain

0.0~1000.0

100.0

%

*1

04-13

IAO1 Bias

-100.0~100.0

0

%

o|l0| ©

Oo|l0| O

o0 O

o|l0| ©

o|l0| ©

o|l0| ©

O[O0 O

*1

04-14

Reserved

04-15

Reserved
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Group 04: External Analog Input and Output Parameters

Control mode
Code |Parameter Name Setting Range Default | Unit V/F | SL PM |PM Attribute
e +PG | V SV SV SLVSLV2
. Range and definition are
IAO2 Function
04-16 _u I the same as those of 3 - O]l O |O0O]J]O|O]|]O]| O
Setting 04-11
04-17 |AO2 Gain 0.0~1000.0 100.0 % | O O O] O O |0 ®) *1
04-18 |AO2 Bias -100.0~100.0 0 % [O] O |O]l]O| O] - *1
IAO2 Output Signal| 0: AO2 0~10V
04-19 0 - O| 0O|0OjO|O|O]| O
Type 1: AO2 4~20mA
Filter Time of AO
0420 o ! 0.00~0.50 000 | s |[o|l]o|o|lo|o|o|lo]| =
Signal Scan
Group 05: Multi-Speed Parameters
Control mode
Code | Parameter Name Setting Range Default| Unit VIF PM (PM Attribute
VIF +PG SLV| SV sv sy SLV2
0: Acceleration and
IAcceleration and defﬁleg’(‘)ﬂiz ti”c‘)% 5;2
Deceleration Set by Di-24 ~ OU-
05-00 Selection of 1: Acceleration and 0 ) O o 0101010 o
Multi-Speed Deceleration Time are
set by 05-17 ~ 05-48
*Frequency Setting N
05-01 of Speed-Stage 0 0.00~599.00 5.00 Hz | O O O O OO O *1
*Frequency Setting
05-02 of Speed-Stage 1 0.00~599.00 5.00 Hz | O O O O O[O O *1
*Frequency Setting
05-03 of Speed-Stage 2 0.00~599.00 1000 | Hz | O | O ojlo|Oof|0O| O *1
*Frequency Setting
05-04 of Speed-Stage 3 0.00~599.00 2000 | Hz | O | O ojlo|Of|0O| O *1
*Frequency Setting
05-05 of Speed-Stage 4 0.00~599.00 30.00 | Hz | O O O O OO O *1
*Frequency Setting
05-06 of Speed-Stage 5 0.00~599.00 4000 | Hz | O | O olo|foO]|O| O *1
*Frequency Setting
05-07 of Speed-Stage 6 0.00~599.00 5000 | Hz | O | O ojlo|Of|0O| O *1
*Frequency Setting
05-08 of Speed-Stage 7 0.00~599.00 5000 | Hz | O | O ojlo|Of|0O| O *1
*Frequency Setting
05-09 of Speed-Stage 8 0.00~599.00 500 | Hz | O | O olo|foOoO|]O| O *1
*Frequency Setting
05-10 of Speed-Stage 9 0.00~599.00 500 [ Hz | O | O oJlo|Oof|0O| O *1
*Frequency Setting
05-11 of Speed-Stage 10 0.00~599.00 500 | Hz | O | O o|lo|Of|0O| O *1
*Frequency Setting
05-12 of Speed-Stage 11 0.00~599.00 5.00 Hz | O O O O OO O *1
*Frequency Setting
05-13 of Speed-Stage 12 0.00~599.00 500 [ Hz | O | O o|lo|Of|0O| O *1
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Group 05: Multi-Speed Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

05-14

*Frequency Setting
of Speed-Stage 13

0.00~599.00

5.00

Hz

0]

o

o

o

*1

05-15

*Frequency Setting
of Speed-Stage 14

0.00~599.00

5.00

Hz

O

*1

05-16

*Frequency Setting
of Speed-Stage 15

0.00~599.00

5.00

Hz

*1

05-17

lAcceleration Time
Setting of Multi
Speed 0

0.1~6000.0

10.0

05-18

Deceleration Time
Setting of Multi
Speed 0

0.1~6000.0

10.0

05-19

lAcceleration Time
Setting of Multi
Speed 1

0.1~6000.0

10.0

05-20

Deceleration Time
Setting of Multi
Speed 1

0.1~6000.0

10.0

05-21

IAcceleration Time
Setting of Multi
Speed 2

0.1~6000.0

10.0

05-22

Deceleration Time
Setting of Multi
Speed 2

0.1~6000.0

10.0

05-23

)Acceleration Time
Setting of Multi
Speed 3

0.1~6000.0

10.0

05-24

Deceleration Time
Setting of Multi
Speed 3

0.1~6000.0

10.0

05-25

lAcceleration Time
Setting of Multi
Speed 4

0.1~6000.0

10.0

05-26

Deceleration Time
Setting of Multi
Speed 4

0.1~6000.0

10.0

05-27

lAcceleration Time
Setting of Multi
Speed 5

0.1~6000.0

10.0

05-28

Deceleration Time
Setting of Multi
Speed 5

0.1~6000.0

10.0

05-29

lAcceleration Time
Setting of Multi
Speed 6

0.1~6000.0

10.0

05-30

Deceleration Time
Setting of Multi
Speed 6

0.1~6000.0

10.0

05-31

lAcceleration Time
Setting of Multi

Speed 7

0.1~6000.0

10.0
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Group 05: Multi-Speed Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

05-32

Deceleration Time
Setting of Multi
Speed 7

0.1~6000.0

10.0

O

O

@)

@)

05-33

lAcceleration Time
Setting of Multi
Speed 8

0.1~6000.0

10.0

05-34

Deceleration Time
Setting of Multi
Speed 8

0.1~6000.0

10.0

05-35

lAcceleration Time
Setting of Multi
Speed 9

0.1~6000.0

10.0

05-36

Deceleration Time
Setting of Multi
Speed 9

0.1~6000.0

10.0

05-37

IAcceleration Time
Setting of Multi
Speed 10

0.1~6000.0

10.0

05-38

Deceleration Time
Setting of Multi
Speed 10

0.1~6000.0

10.0

05-39

IAcceleration Time
Setting of Multi
Speed 11

0.1~6000.0

10.0

05-40

Deceleration Time
Setting of Multi
Speed 11

0.1~6000.0

10.0

05-41

IAcceleration Time
Setting of Multi
Speed 12

0.1~6000.0

10.0

05-42

Deceleration Time
Setting of Multi
Speed 12

0.1~6000.0

10.0

05-43

IAcceleration Time
Setting of Multi
Speed 13

0.1~6000.0

10.0

05-44

Deceleration Time
Setting of Multi
Speed 13

0.1~6000.0

10.0

05-45

)Acceleration Time
Setting of Multi
Speed 14

0.1~6000.0

10.0

05-46

Deceleration Time
Setting of Multi
Speed 14

0.1~6000.0

10.0

05-47

lAcceleration Time
Setting of Multi
Speed 15

0.1~6000.0

10.0

05-48

Deceleration Time
Setting of Multi

Speed 15

0.1~6000.0

10.0

@)

o

O

@)

@)

O

O

* If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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Group 06: Automatic Program Operation Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

06-00

IAutomatic
Operation Mode
Selection

0: Disable

1: Execute a single cycle

operation mode.
Restart speed is based
on the previous
stopped speed.

: Execute continuous

cycle operation mode.
Restart speed is based
on the previous
stopped speed.

: After the completion of

a single cycle, the
on-going operation
speed is based on the

speed of the last stage.

Restart speed is based
on the previous
stopped speed.

: Execute a single cycle

operation mode.
Restart speed will be
based on the speed of
stage 0.

: Execute continuous

cycle operation mode.
Restart speed will be
based on the speed of
stage 0.

: After the completion of

a single cycle, the
on-going operation
speed is based on the
speed of the last stage.
Restart speed is based
on the speed of stage
0.

06-01

*Frequency Setting
of Operation-Stage
1

0.00~599.00

5.00

Hz

*1

06-02

*Frequency Setting
of Operation-Stage
2

0.00~599.00

10.00

Hz

*1

06-03

*Frequency Setting
of Operation-Stage

3

0.00~599.00

20.00

Hz

*1
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Group 06: Automatic Program Operation Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

PM

SLV
SV

SV

PM
SLV

SLV2

Attribute

06-04

*Frequency Setting
of Operation-Stage
4

0.00~599.00

30.00

Hz

O

O| X | X

*1

06-05

*Frequency Setting
of Operation-Stage
5

0.00~599.00

40.00

Hz

*1

06-06

*Frequency Setting
of Operation-Stage
6

0.00~599.00

50.00

Hz

*1

06-07

*Frequency Setting
of Operation-Stage
7

0.00~599.00

50.00

Hz

*1

06-08

*Frequency Setting
of Operation-Stage
8

0.00~599.00

5.00

Hz

*1

06-09

*Frequency Setting
of Operation-Stage
9

0.00~599.00

5.00

Hz

*1

06-10

*Frequency Setting
of Operation-Stage
10

0.00~599.00

5.00

Hz

*1

06-11

*Frequency Setting
of Operation-Stage
11

0.00~599.00

5.00

Hz

*1

06-12

*Frequency Setting
of Operation-Stage
12

0.00~599.00

5.00

Hz

*1

06-13

*Frequency Setting
of Operation-Stage
13

0.00~599.00

5.00

Hz

*1

06-14

*Frequency Setting
of Operation-Stage
14

0.00~599.00

5.00

Hz

*1

06-15

*Frequency Setting
of Operation-Stage
15

0.00~599.00

5.00

Hz

*1

06-16

Operation Time
Setting of
Speed-Stage 0

0.0~6000.0

0.0

*1

06-17

Operation Time
Setting of
Speed-Stage 1

0.0~6000.0

0.0

*1

06-18

Operation Time
Setting of

Speed-Stage 2

0.0~6000.0

0.0

*1
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Group 06: Automatic Program Operation Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

PM

SLV
SV

SV

PM
SLV

SLV2

Attribute

06-19

Operation Time
Setting of
Speed-Stage 3

0.0~6000.0

0.0

O

O X | X

*1

06-20

Operation Time
Setting of
Speed-Stage 4

0.0~6000.0

0.0

*1

06-21

Operation Time
Setting of
Speed-Stage 5

0.0~6000.0

0.0

*1

06-22

Operation Time
Setting of
Speed-Stage 6

0.0~6000.0

0.0

*1

06-23

Operation Time
Setting of
Speed-Stage 7

0.0~6000.0

0.0

*1

06-24

Operation Time
Setting of
Speed-Stage 8

0.0~6000.0

0.0

*1

06-25

Operation Time
Setting of
Speed-Stage 9

0.0~6000.0

0.0

*1

06-26

Operation Time
Setting of
Speed-Stage 10

0.0~6000.0

0.0

*1

06-27

Operation Time
Setting of
Speed-Stage 11

0.0~6000.0

0.0

*1

06-28

Operation Time
Setting of
Speed-Stage 12

0.0~6000.0

0.0

*1

06-29

Operation Time
Setting of
Speed-Stage 13

0.0~6000.0

0.0

*1

06-30

Operation Time
Setting of
Speed-Stage 14

0.0~6000.0

0.0

*1

06-31

Operation Time
Setting of
Speed-Stage 15

0.0~6000.0

0.0

*1

06-32

Operation
Direction Selection
of Speed-Stage 0

0: Stop 1: Forward
2: Reverse

06-33

Operation
Direction Selection
of Speed-Stage 1

o

: Stop 1: Forward
2: Reverse

06-34

Operation
Direction Selection
of Speed-Stage 2

o

: Stop 1: Forward
2: Reverse

06-35

Operation
Direction Selection
of Speed-Stage 3

0: Stop 1: Forward
2: Reverse

4-41




Group 06: Automatic Program Operation Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

06-36

Operation
Direction Selection
of Speed-Stage 4

N O

: Stop 1: Forward
. Reverse

O

O

X

06-37

Operation
Direction Selection
of Speed-Stage 5

: Stop 1: Forward
. Reverse

06-38

Operation
Direction Selection
of Speed-Stage 6

: Stop 1: Forward
. Reverse

06-39

Operation
Direction Selection
of Speed-Stage 7

: Stop 1: Forward
. Reverse

06-40

Operation
Direction Selection
of Speed-Stage 8

: Stop 1: Forward
. Reverse

06-41

Operation
Direction Selection
of Speed-Stage 9

o

: Stop 1: Forward
: Reverse

06-42

Operation
Direction Selection
of Speed-Stage 10

o

: Stop 1: Forward
: Reverse

06-43

Operation
Direction Selection
of Speed-Stage 11

: Stop 1: Forward
: Reverse

06-44

Operation
Direction Selection
of Speed-Stage 12

o

: Stop 1: Forward
: Reverse

06-45

Operation
Direction Selection
of Speed-Stage 13

o

: Stop 1: Forward
: Reverse

06-46

Operation
Direction Selection
of Speed-Stage 14

: Stop 1: Forward
: Reverse

06-47

Operation
Direction Selection

of Speed-Stage 15

0:
2: Reverse

Stop 1: Forward

0

0]

O

O

X

X

X

O

* If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz

4-42




Group 07: Start /Stop Parameters

Control mode
Code |Parameter Name Setting Range Default | Unit VIF PM | PM Attribute
VIF PG SLV| SV sv |sLy SLV2
Momentary Power | g. pisable
07-00 Loss/Fault Restart 0 - (@] (0] O| 0| X X O
Selection 1: Enable
Fault Auto-Restart
07-01 Time 0~7200 0 s (@] (0] O|O0O]|J]O]|O (@]
Number of Fault
07-02 |Auto-Restart 0~10 0 - (@] (0] Oj|O0O|J]O]|O (@]
Attempts
07-03 Reserved
0: When the external run
command is enabled,
. direct start at power up
07-04 Direct Start at 1: When the external run 1 - (@] (0] Oj|O0O|J]O]|O O
Power on command is enabled,
unable to direct start at
power-up.
07-05 [PE1&Y of Direct 1y 4 3500 35 | s|o|lo|o|lo|lo|o]|o
Start at Power on
DC Injection
07-06 |Braking Starting 0.0~10.0 0.5 Hz | O 0 oOlo|lo|]oO]| O
Frequency
DC Injection
07-07 Brakir{gCurrem 0~100 50 |%|o| o |o|lx]|x]|x]|o
DC Injection
07-08 [Braking Time at 0.00~100.00 0.50 s (0] (0] O|lO0O|0O]| X (0]
Stop
0: Deceleration to Stop
1: Coast to Stop
Stop Mode 2: DC Braking Stop in All
07-09 [ggioction oo oraking Stop 0 - lolo|ololx]|x]|o
3: Coast to Stop with
Timer
07-10
~ Reserved
07-12
200V: 150~300 190
Low Voltage : ~
07-12 betection Level [ '578V: 500-600 s V|| |o|o|olo|o
690V: 500~600 546
Pre-excitation
07-14 e 0.00~10.00 2.00 s X X O| X | X | X X
Pre-excitation
07-15 Level 50~200 100 % | X X O| X | X | X X
DC Injection
07-16 [Braking Time at 0.00~100.00 0.00 S (@] (0] O|O0O]|O| X (0]
Start
07-17 Reserved
Minimum Base
07-18 block Time 0.1~5.0 - Sec| O (0] O|O| X ]| O (@]
07-19 Direction-Detection 0~100 50 % o X o | x X X o
Speed Search 0
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Group 07: Start /Stop Parameters

Control mode
Code | Parameter Name Setting Range Default | Unit VIF PM | PM Attribute
V/IF PG SLV| SV sv lsLy SLV2
Operating Current
Speed Search
07-20 Operating Current 0~100 20 % | 0] X O | X | X | X |0
Integral Time of
07-21 Speed Searching 0.1~10.0 2.0 Sec| O X O X | X | X (0]
Delay Time of
07-22 Speed Searching 0.0~20.0 0.2 Sec| O 0] O|lO0O|O| X (0]
\Voltage Recover
07-23 [ 2 Y1 0.1~5.0 20 |sec|lo| o |o|x|x|x]|o
Direction-Detection| g. pisable
07-24 |Speed Search 1 - (0] 0] O X | X | X 0]
Selection 1: Enable
Low Voltage
07-25 |hatection Time 0.00~-1.00 0.02 |Sec| O 0] o|lOoO|O|O]| O
Start-up Mode 0: Start with speed
07-26 |Selection of SLV |Search 0 x| x lo| x| x| x|x
Coast to Stop 1: Normal start
Start Selection 0: Start with speed
07-27 |after Fault during search 0 - X X O X | X | X X
SLV Mode 1: Normal start
Start after External O: i::i‘éwth speed
07-28 556 Block 0 - (0] X O X | X | X (0]
1: Normal start
§u|n (i_ommtatr;d 0: Not Allowable to Run
07-29 Aet.emo?sc © 0 - (0] 0] X| X | X | X X
¢ |0_n 0 1: Allowable to Run
Braking
Low Volt Level | O: Disable
07-30 | O Votage Leve o | -|lolo|o|lo|o|lo]|o
Selection 1: Enable
**Low Volt R
07-31 | oW VORAGE RUN 4 40-599.00 1000 |Hz [ X | x | x|o]o] x| x
Frequency
0: Disable
Speed Search
07-32 P . 1: Execute a Speed 0 - (0] 0] O|O | X | X X
Mode Selection
Search at Power On
Start Frequency of | 0: Maximum Output
07-33 |Speed Search Frequency of Motor 0 -lolololol|x]| x| x
Selection 1: Frequency Command
Start short-circuit
07-34 T 0.00~100.00 0.00 |Sec| X X X[ X | X ] O X Notel
braking time
Stop Short-circuit
07-35 p. i 0.00~100.00 0.50 |Sec| X X X| X | X ]| O X Notel
braking time
Short-circuit
07-36 [braking current 0.0~200.0 1000 | % | X X X| X | X | O] X Notel
limited
07-37
~ Reserved
07-41
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Group 07: Start /Stop Parameters

Control mode

Code | Parameter Name Setting Range Default | Unit VIF PM | PM Attribute
V/IF PG SLV| SV sv lsLy SLV2
07-42 |Voltage Limit Gain |0.0~50.0 0 % | X X Ol O | X | X X Note2

*07-13 Low Voltage Detection Level, it is enable when 07-30 Low Voltage Level Selection set 0 (Enable)
and lower frequency limit set to 250V.This application is for Emergency power supply (EPS)
**If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz

Notel: New added parameter in software V1.02
Note2: New added parameter in software V1.10

Group 08: Protection Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

08-00

Stall Prevention
Function

xxx0b: Stall prevention
is enabled in
acceleration.

xxx1b: Stall prevention is
disabled in
acceleration.

xx0xb: Stall prevention is
enabled in
deceleration.

xx1xb: Stall prevention is
disabled in
deceleration.

x0xxb: Stall prevention is
enabled in
operation

x1xxb: Stall prevention is
disabled in
operation

Oxxxb: Stall prevention in
operation is
based on
deceleration time
of speed-stage 1.

1xxxb: Stall prevention in
operation is
based on
deceleration time
of speed-stage 2.

0000b

08-01

Stall Prevention
Level in
IAcceleration

20~200

HD:150
ND:120

%

08-02

Stall Prevention
Level in
Deceleration

200V: 330vV~410V

385V

400V: 660V~820V

770V

575V: 900~1000

950V

690V: 1080~1200

1140V
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Group 08: Protection Parameters

Control mode
Code | Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV| SV sv | sLv SLV?2
Stall Prevention HD:160
08-03 || cvelin Operation 30~200 ND:120 % | O| O X| X | X ]| X 0]
08-04 Reserved
xxx0b: Overload
Protection is
disabled.
xxx1b: Overload
Protection is
enabled.
Selection for Motor| X¥0xb: Cold Start of
08-05 [Overload Motor Overload | pgo1p | - |0 | 0 |0 |0 |0 | O | O
Protection (OL1) | xx1xb: Hot Start of Motor
Overload
X0xxb: Standard Motor
x1xxb: Inverter Duty
Motor
Oxxxb: Reserved
1xxxb: Reserved
0: Stop Output after
Start-up Mode of Overload Protection
Overload - -
08-06 Protection 1: Continuous Operation 0 - 0] O 0| O0|O 0] (0]
Operation (OL1) after Overload
Protection.
0: Motor Overload (OL1)
Motor Overload Protection 0
08-07 |(OL1) Protection 1: Motor Qverload (OL1) 0 - OoO| O ojofO| O (0] Note2
Level Protection 1
2: Motor Overload (OL1)
Protection 2
IAutomatic Voltage | 0: Enable
08-08 Regulation (AVR) | 1: Disable 0 ) o6 10jo010}|0 0
Selection of Input | O: Disable
08-09 [Phase Loss 1: Enable 0 - olojJ]o|o|lo|]oO]|oO
Protection )
Selection of Output| 0: Disable
08-10 [Phase |_-OSS 1 Enable 0 - O| O oOjofO| O 0]
Protection ’
ggg Reserved
0: Over-Torque
Detection is Disabled.
1: Start to Detect when
Selection of Reaching the Set
08-13 OVGF-TOFCIUG Frequency. 0 - O O oOjofO| O 0]
Detection
2: Start to Detect when
the Operation is
Begun.
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Group 08: Protection Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV| SV sv | sLv SLV2
0: Deceleration to Stop
when Over Torque is
Detected.
Selection of L ([))\I/Seprl%lr}:)g;rani?g when
08-14 (Over-Torque Detected. Go on 0 ) ©jo0o1o0yo0101 0410
Operation -
Operation.
2: Coast to Stop when
Over Torque is
Detected
Level of
08-15 |Over-Torque 0~300 150 % | O] O OjofoO| O 0]
Detection
Time of
08-16 [Over-Torque 0.0~10.0 0.1 Sec| O| O oOjofoOo| O 0]
Detection
0: Low-Torque Detection
is Disabled.
. 1: Start to Detect when
Selection of )
Reaching the Set
08-17 |Low-Torque Frequenc 0 - O O o|lOoO|J0O]| O 0]
Detection 9 Y.
2: Start to Detect when
the Operation is
Begun.
0: Deceleration to Stop
when Low Torque is
Detected.
Selection of 1: Display Warping when
Low Torque is
08-18 |Low-Torque Detected. Go on 0 - O O oOo|lo|JO]| O 0]
Operation Operation.
2: Coast to Stop when
Low Torque is
Detected
Level of
08-19 [Low-Torque 0~300 30 % | O| O o|lo|JO]| O o
Detection
Time of
08-20 [Low-Torque 0.0~10.0 0.1 Sec| O| O oOjofoOo| O 0]
Detection
Limit of Stall
08-21 [Prevention in Acc | 1~100 50 % |O|l O |O|X|X|O]|O
over Base Speed
Stall Prevention
08-22 |Detection Time in | 2~100 100 |ms |O| O |O| X |X|O]|O
Operation
Ground Fault (GF) [ O: Disable
08-23 Iselection 1: Enable 0 ) 0101010100 0
External Fault 0: Deceleration to Stop
08-24 |Operation 1. Coast to Stop 0 - 0] O O|O|O 0] 0]
Selection 2: Continuous Operation
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Group 08: Protection Parameters

Control mode
Code | Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV| SV sv | sLv SLV2
0: Immediately Detect
. when the Power is
Detection .
. Supplied.
08-25 |Selection of 0 - (e} (@] (@] O] O (@] (@]
1: Start to Detect when
External Fault L.
the Operation is
Started.
08-26
~ Reserved
08-29
issi 0: Deceleration to Sto
08-30 Run F?ermlsswe. I & 0 - (0] (@] OO |O (0] (0]
Function Selection | 1: Coast to Stop
08-31
~ Reserved
08-34
0: Disable
i 1: Deceleration to Sto
08-35 Motor Overheatmg p 0 i o o ololo o o
Fault Selection 2: Free Run to top
3: Continue Running
PTC Input Filter
08-36 | ~ "PUtH 0.00 ~ 5.00 200 |Sec|o| o|o|lo|lo|o]|o
Time Constant
0: Start in operation
08-37 Fan C_ontrol 1 Perm_ane.nt Start 0 o o o olo o o
Function 2: Start in high
temperature (Note)
08-38 g?ay Time ofFan | o g5 60 | s |lo|lo|lo|lo|lo|o]|o
Delay Time of
08-39 [Motor Overheat 1~300 60 sec | O (@] (@] O] O (@] (@]
Protection
Motor2 HD:150
08-40 |Acceleration Stall | 20~200 % (@] (@] (@] X X (@] (@]
Prevention Level ND:120
Motor2
08-41 |Acceleration Stall | 1~100 50 % (0] (@] (@] X X (@] (0]
Prevention Limit
08-42 | 1C Protection 1 _16.0v 07 | v|o|olo 0
Level
08-43 |PTC Restart Level | 0.1~10.0V 0.3 \% (0] (@) (@)
PTC Warnin
08-44 th 0.1~10.0V o5 | v | o|lolo
Level

Note: Models of 200V 50HP and 400V 100HP and above don’t have this function.
Note2: New added parameter in software V1.10.
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Group 09: Communication Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit V/F PM| PM Attribute
VIE +PG SLV| SV sv | sLv SLV2
INV
09-00 |Communication 1-31 1 - (@] (@] (@] (@] (@] (@] (@] *3
Station Address
0: MODBUS
Communication L: Reserved *3
09-01 i 2: Reserved 0 (0] (@] O]l O | O (@] (@]
Mode Selection *5
3: Reserved
4: PROFIBUS*
0: 1200
1: 2400
09-02 Baud Rate Setting| 2: 4800 4 o o ololol o o '3
02 \bps) 3: 9600 )
4:19200
5: 38400
. . 0: 1 Stop Bit
09-03 [Stop Bit Selection X 0 - 0] @] O] O |O @] O *3
1. 2 Stop Bit
0: No Parity
09-04 |Parity Selection 1: Even Bit 0 - 0] 0] o|lO|]O]| O (0] *3
2: Odd Bit
Communication 0: 8 Bit Data
- - *
09-05 Data Bit Selection | 1: 7 Bit Data 0 © © 01010160 © 3
Communication
09-06 |Error Detection 0.0~25.5 0.0 S (0] o) (0] (0] o) o) (0] *3
Time
0: Deceleration to Stop
Based on Deceleration
Time 1 when
Communication Fault
Occurs.
1: Coast to Stop when
Communication Fault
Fault Stop Occurs.
09-07 Iselection 2: Deceleration to Stop 3 ||| j0101010 "3
Based on Deceleration
Time 2 when
Communication Fault
Occurs.
3: Keep Operating when
Communication Fault
Occurs.
09-08 Comm. Fault 1~20 1 ) o o o *3
Tolerance Count
09-09 |Waiting Time 5~65 5 ms @) O] O *3
09-10 Reserved

* Selection of item 4 in parameter 09-01 is required to be coupled with the Profibus card.

* Parameter 09 does not be influenced by 13-08 (Restore Factory Setting)
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Group 10: PID Parameters

Control mode

Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV | SV sv | sLy SLV?2
1: All given
2: Al2 given
3: Pl given
PID Target Value [— -
10-00 |5oyrce Setting 4:10-02 given 1 ) 6,000/ 0}| 010
5: Reserved
6: Frequency Command
(00-05)
PID Feedback 1: All given
10-01 [Value Source 2: Al2 given 2 - (0] (@] O|[O]| O (@] O
Setting 3: Pl given
10-02 |PID Target Value | 0.00~100.00 0.00 % | O 0] O|]O]| O 0] (@) *1
xxx0b: PID Disable
xxx1b: PID Enable
xx0xb: PID Positive
Characteristic
xx1xb: PID Negative
Characteristic
10-03 [PID Control Mode | xOxxb: PID Error Value of| 0000b | - (@] (0] O|]O]| O 0] (@]
D Control
x1xxb: PID Feedback
Value of D Cirl
Oxxxb: PID Output
1xxxb: PID Output +
Frequency Command
10-04 |[Feedback Gain 0.01~10.00 1.00 - (o) 0] Olo| o 0] 0 *1
Proportional Gain
10-05 (P)p 0.00~10.00 10| - |lo|lo|o]lo|lo|lo|lo]| =
10-06 (Integral Time (I) | 0.00~100.00 1.00 S 0 0 O [O] O O @) *1
Differential Time
10-07 (D) 0.00~10.00 0.00 S (@] (0] O|]O]| O (0] (@] *1
AlIl F
1008 requency 1 0.00~599.00 0 | Hz ol o 0 Note2
10-09 [PID Bias -100.0~100.0 0 % *1
PID Output Dela
10-10 T Y1 0.00~10.00 000 | s | O o| o o] =
PID Feedback 0: Disable
10-11 |Loss Detection 1: Warning 0 - (@] 0] O|]O0]| O @] (0]
Selection 2: Fault
PID Feedback
10-12 Loss Det. Lev. 0~100 0 % | O (0] O|]O]| O 0] (@]
PID Feedback
10-13 Loss Det. Time 0.0~10.0 1.0 s (@] (0] O|]O]| O (0] (@]
10-14 [PID Integral Limit | 0.0~100.0 1000 | % O O O [O0] O O O *1
10-15 [PID Trim Mode 0~2 0 - (@) @) O|]O| O 0] O Note2
10-16 |PID Trim Scale 0~100 0 % (©) 0] O|]O]| O @) (@) Note2
*Start Frequency
10-17 of PID Sleep 0.00~599.00 0.00 | Hz | O (0] O|]O]| O (0] (@]

4-50




Group 10: PID Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV | SV sv | sLv SLV2
Delay Time of PID
10-18 0.0~255.5 0.0 S (@] O O o O O (@]
Sleep
*Frequency of PID
10-19 Waking up 0.00~599.00 0.00 | Hz | O (0] O|]O]| O (0] (@]
Delay Time of PID
10-20 Waking up 0.0~255.5 0.0 S (@] 0] O|O]| O (0] (@]
10-21
~ Reserved
10-22
10-23 |PID Output Limit | 0.00~100.0 1000 % | O 0] oOlo| o 0] 0 *1
10-24 [PID Output Gain | 0.0~25.0 1.0 - (0] o] O[O0] O 0 [®)
0: No Allowing Reversal
PID Reversal Output
10-25 Output Selection 0 ) 0|0 ©Ofo0jo0j 010
1: Allow Reversal Output
PID Target
10-26 |Acceleration/ 0.0~25.5 0.0 s (@] (@) O|[O]| O (@] (@]
Deceleration Time
PID Feedback
10-27 Display Bias 0~9999 0 - (@] (0] O|]O]| O (0] (@]
10-28 Reserved
0: Disable
10-29 ['D Sleep 1: Enable
““¥ |Selection : 1 - olo|]o|o|lo|l o] o
2: set by DI
10-30 [ZPPer Limitof PIDI o 5 100.0 100| % |o]| o|lo]lo|lo| oo
Target
L Limit of PID
10-31 |[-oWerHmito 0.0 ~ 100.0 00 |w|o|lo|lo|lo|lo|o]|o
Target
10-32 Reserved
10-33 [reximum Value of | 555, 999 olo|lolo|lo|lo]|o
PID Feedback
10-34 PI,D Decimal 0~4 1 (@] O O O O O (@]
\Width
0: %
1: FPM
2: CFM
3: SPI
4: GPH
5: GPM
. 6: IN
10-35 |PID Unit 0 (@] (0] O|]O0]| O (0] (@] *7
7. FT
8: /s
9: /m
10: /h
11: °F
12: inW
13: HP
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Group 10: PID Parameters

Control mode

Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV | SV sv |sLv SLV2
14: m/s
15: MPM
16: CMM
17:' W
18: KW
19:m
20: °C
21: RPM
22 Bar
23: Pa
Proportional Gain
10-36 > (P) 0.00~10.00 3.00 - (@] (0] O|]O]| O (0] 0] Note2
10-37 |Integral Time 2 (I) | 0.00~100.00 050 [Sec| O o] o0 O | Note2
Differential Time 2 Sec
10-38 (D) 0.00~10.00 0.00 (@] O O (@] Note2
*Output
Frequency Setting
10-39 00.00~599.00 30.00 | Hz | O 0] O|]O| O (0] (@]
of PID
Disconnection
:Eelzctlon of PID 0: Disable
10-40 P . 0 (@] (0] O|O]| O (0] (0]
Compensation
1: Enable
Frequency
. 0: General PID
10-41 |PID Mode Switch 0 - O (@] O |[O]| O (@] O Note2
1: D Type PID

* If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz

Note2: New added parameter in software V1.10.
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Group 11: Auxiliary Parameters
Control mode
Code |Parameter Name Setting Range Default| Unit V/IF PM | PM Attribute
VIE +PG SLV([SV sv [sLy SLV2
0: Allow Forward and
Reverse Rotation
Direction Lock 1: Only Allow Forward
11-00 |selection Rotation 0 ) 010 ©|10|0 o o
2: Only Allow Reverse
Rotation
0: Carrier Output
11-01 |Carrier frequency Frequency Tuning * - @] O O |O0f| O O O *1
1~16: 1~16KHz
Soft PWM O Disable
11-02 Function Selection L: Soft PWM 1 0 ) O 0 01060 o o
2: Soft PWM 2
IAutomatic carrier | 0: Disable
11-03 lowering selection | 1: Enable 0 ) O > XXX X o
S-curve Time
11-04 [Setting at the Start] 0.00~2.50 0.20 s 0] (@] O|Of| O O O
of Acceleration
S-curve Time
11-05 |Setting at the Stop| 0.00~2.50 0.20 s 0 (0] O|0o| O 0 0
of Acceleration
S-curve Time
11-06 [Setting at the Start] 0.00~2.50 0.20 s (0] (@] O|Of| O O O
of Deceleration
S-curve Time
Setting at the
11-07 Stop of 0.00~2.50 0.20 s (0] (@] O|Of| O (@] (@]
Deceleration
11-08 Jump Frequency 1] 0.0~599.0 0.0 Hz | O (@) O|O| O O O
11-09 Jump Frequency 2| 0.0~599.0 0.0 Hz | O (@) O |O| O (@) O
11-10 Jump Frequency 3| 0.0~599.0 0.0 Hz | O (@) O [O| O (@) ®)
J F
11-11 [P FIEQUENCY 1 g 5255 10 |Hz|o| o |o|o|lo| oo
\Width
Manual Energy _
11-12 Saving Gain 0~100 80 % O (@] X X X X X
Automatic Return
11-13 Time 0~120 60 Sec | O (@] O|Of| O (@] (@] *1
11-14
~ Reserved
11-17
Manual Energy _
11-18 |Saving Frequency 0.0~599.0 000 |HZ|O| O | X | X| X | X | X
0: Automatic energy
11-19 IAutomatic Energy SaVing is disabled. 0 o X X " % " "
“~7 |Saving Function | 1: Automatic energy i
saving is enabled.
Filter Time of
11-20 |Automatic Energy | 0~200 140 [ ms | O X X | X]| X X X
Saving
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Group 11: Auxiliary Parameters
Control mode
Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF PG SLV([SV sv | sLv SLV2
\Voltage Upper
11-21 [Limit of Energy | 0~100 100 | % | O | X [ X [ X[ X | X | X
Saving Tuning
Adjustment Time
11-22 [of Automatic 0~5000 20 ms | O X X X X X X *1
Energy Saving
Detection Level of
11-23 |Automatic Energy | 0~100 10 % | O X X | X| X X X
Saving
Coefficient of
11-24 |Automatic Energy | 0.00~655.35 - - (@) X X | X | X X X
Saving
11-25
~ Reserved
11-27
Frequency Gain of]
11-28 [Over Voltage 1~200 100 % | O O X | X X X X
Prevention 2
Auto De-ratin 0: Disable
11-29 [gopopion Eratie o | -lol x| x|x|x]|x]|o
\Variable Carrier
11-30 [Frequency Max. | 2~16 - KHz| O | O | X | X| X | X | O
Limit
\Variable Carrier
11-31 [Frequency Min. | 1~16 - KHz| O | O | X | X| X | X | O
Limit
\Variable Carrier
11-32 [Frequency 00~99 00 -lJOo|lO | X |X| X | X ]|O
Proportional Gain
DC Voltage Filter
11-33 Rise Amount 0.1~10.0 0.1 Vdc | O (e} X X X X X *1
11-34 E;l\g’:fggﬁf"ter 0.1~10.0 50 |vdc|o| o | x x| x| x|x]| =
11-35 Bga\éogfr?ffe"\tg 0.0~99.0 100 [vdc| o | o | x | x| x| x| x| =
Frequency Gain of]
11-36 OV Prevention 0.000~1.000 0.050 - O o X X X X X *1
**Frequency Limit
11-37 of OV Prevention 0.00~599.00 500 [ Hz | O (0] X | X]| X X X
. 200V: 200~400V 300
Deceleration Start 400V 400~800V 200
11-38 |Voltage of OV \ O (e} X X X X X
Prevention 575V: 500~1000V 900
690V: 600~1200V 1080
. 200V: 300~400V 350
Deceleration Stop ['450y: 500~g00V. 750
11-39 |Voltage of OV V] |Oo|O| X |[X]| X ]| X | X
Prevention 575V: 500~1000V 950
690V: 600~1200V 1140
OV Prevention 0: Disable
11-40 |Sojection 1: 0V Preventfon Mode 1 0 - ol o X | X | X X X
2: OV Prevention Mode 2
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Group 11: Auxiliary Parameters
Control mode
Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV | SV sv | sLv SLV2
3: OV Prevention Mode 3
0: Decelerate to Stop
Selection of when Reference
Reference Frequency Disappears
11-41 [Frequency 1: Operation is set by 0 -lolo|o|olo|O]|oO
Disappearance Parameter 11-42
Detection when Reference
Frequency Disappears
Disappearance
11-42 Level of 1 y
-42 |neference 0.0~100.0 80.0 o | O (@] O |0 O (0] (0]
Frequency
Hold F
11-43 [1Old Frequency atl o o9 g 00 |Hz|o| o |o|lolo|lo]|o
Start
11-44 [reOuency Hold 1 160 00| s|o|lolololo|lo]|o
Time at Start
Hold F t
11-45 | O FTEAUENCY &1 4 4 5990 00 |Hz|o| o |o|lolo|o]|o
Stop
11-46 F_requencyHoId 0.0~10.0 0.0 s (@) (@] O|O]| O (0] (@]
Time at Stop
KEB Deceleration
1147 [ M 0.0~25.5 00 |s|olo|x|x|x|x|ol| =
Time
200V: 190~210 200
KEB Detecti 400V: 380~420 400
11-48 etection violo|x|x|x]|x|o
Level 575V: 540~570 555
690V: 540~684 555
11-49 [Zero-servo Gain | 0.01~5.00 1.00 - X X X [O] O X X
11-50 [Zero-servo Count | 0~4096 12 - X X X [O] O X X
i i 0: Disable
1151 Braking Selection i 0 ) o X x | x| x X o
of Zero Speed 1: Enable
11-52 [Proop control 4 1 100.0% 00 | % | x| x| x|olo|x|x]| =
Level
Droop Control
11-53 |1 0%P 0.01~2.00 02 | s | x| x| x|olo|x|x]| =
Delay
o 0: Do not Clear
Initialization of .
) Cumulative Energy
11-54 [Cumulative - 0 - (@] (@] O|(O| O (@] (@] *1
1: Clear Cumulative
Energy
Energy
0: Stop Key is Disabled
when the Operation
Command is not
Provided by Operator.
11-55 [0 OF Key e 1 | -|lolo|lo|lo|lo]o]|o
Selection 1: Stop Key is Enabled
when the Operation
Command is not
Provided by Operator.
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Group 11: Auxiliary Parameters
Control mode
Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV|SV sv | sLv SLV2
0: When Operator’s
UP/DOWN is Disabled,
it will be Enabled if
Press ENTER after
UP/DOWN Frequency
11-56 . Modification. 0 - o] (0] O|0O]| O (0] (0]
Selection
1: When Operator’s
UP/DOWN is Enabled,
it will be Enabled after
Frequency
Madification.
11-57 Reserved
R d Ref 0: Disable
1158 | ooord eterence o | -|lolo|lo|lolo|lo]|o]| =
Frequency 1: Enable
1159 (G2 Of Preventingl 1 5, 5 50 * o|lo|x|x|x|x]|o
Oscillation
Upper Limit of
11-60 |Preventing 0~100 * % | O (0] X | X]| X X (0]
Oscillation
Time Parameter of]
11-61 |Preventing 0~100 0 o] (0] X | X]| X X (0]
Oscillation
Selection of 0: Model
11-62 |Preventing 1: Mode2 1 o] (0] X | X]| X X (0]
Oscillation 2: Mode3
M i 0: Disable
11-63 [>rond Magnetic 1 x| x|o|lo| x| x| x
Selection 1: Enable
Acceleration
11-64 |Speed Gain 0.1~10.0 1.0 - 0 X X | X]| X X (0]
Adjustment
200V: 200V~400V 370
11-65 Térget Main 400V: 400V~800V 740 S lol x I xIx!l x| x 1o
Circuit Voltage 575V: 520V~1040V 962
690V: 624V~1248V 1154
2 3 Phase PWM
11-66 . 6.00~60.00 20 Hz | X X O |O0| X X O | Note2
Switch Frequency
Soft PWM 2
11-67 0~12000 0 Hz | X X O |0| O (0] X | Note2
Frequency Range
Soft PWM 2
11-68 O_ 6.00~60.00 20 Hz | X X O|0| O (0] X | Note2
Switch Frequency
Gain of Preventin
11-69 o g 0.00~200.00 500 [ % | O (0] X | X]| X X X | Notel
Oscillation 3
Upper Limit of
11-70 ) 0.01~100.00 500 [ % | O (0] X | X]| X X X | Notel
Preventing
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Group 11: Auxiliary Parameters

Control mode

Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV|SV sv | sLv SLV2

Oscillation 3
Time Parameter of

11-71 [Preventing 0~30000 100 | ms | O O X | X X X X | Notel
Oscillation 3
Gain of Preventing

11-72 |Oscillation for 0.01~300.00 30000 Hz [ O | O X | X]| X X X | Notel
switch frequency 1
Gain of Preventing

11-73 |Oscillation for 0.01~300.00 5000 | Hz | O | O X | X]| X X X | Notel
switch frequency 2

*. Refer to the attachment 1.

** |f the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
Notel: New added parameter in software V1.02

Note2: New added parameter in software V1.10

Note: The parameter of 11-01 can be changed during run operation, the range is 1~16KHz.
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range

Default| Unit

Control mode

VIF

VIF
+PG

PM

SLV
SV

SV

PM
SLV

SLV2

Attribute

12-00

Display Screen
Selection (LED)

00000~77777

From the leftmost bit, it
displays the screen when
press DSP key in order.
0:no display

1: Output Current

: Output Voltage

: DC Bus Voltage

: Heatsink Temperature*
: PID Feedback

: All Value

: Al2 Value

00000 | -

*1
*6

12-01

PID Feedback
Display Mode
(LED)

oNoO o~ WN

: Display the Feedback
Value by Integer (xxx)

1: Display the Feedback
Value by the Value with
One Decimal Place
(XX.X)

2: Display the Feedback
Value by the Value with
Two Decimal Places
(X.XX)

*6

12-02

PID Feedback
Display Unit
Setting (LED)

0: xxxxx (no unit)

1: xxxPb (pressure)

2: xxXFL (flow)

*6

12-03

Line Speed
Display (LED)

0~60000

1500/

1800 RPM

*1
*6

12-04

Modes of Line
Speed Display
(LED)

0: Display Inverter Output
Frequency

1: Display Line Speed
with integer (Xxxxx)

2: Display Line Speed
with the First Decimal
Place (Xxxx.X)

3: Display Line Speed
with the Second
Decimal Place (xxx.xx)

4: Display Line Speed
with the Third Decimal
Place (Xx.xxx)

*1
*6
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Group 12: Monitoring Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit V/IF PM | PM Attribute
VIF +PG SLV |SV sv | sLv SLV2
LED display is shown as
below
no input
correspondences to input
and output
sl M2 W3 45 m6T WA
0 e e e e
(NANININ]
Status Display of {
Digital Input &
12-05 | & PUE ¢ i olo|lo|olo|lo]|o
Output Terminal
(LED / LCD) - - -
oS
RI R2 fnil
LCD display is shown as
below
0] 0] 0] 0 0] 0] 0] Of O 0] O ?(OE}(:)\SIE
& Input Terminal(S8)
oot TorminlSy
L———— Input Terminal(S5)
L——— Input Terminal(S4)
L————— Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(DOT)
Output Terminal(R2)
Output Terminal(R1)
12-06
~ Reserved
12-10
12-11 Output Current of | Display the output current A o o o lol o o o
"=~ |Current Fault of current fault )
12-12 Output Voltage of | Display the output voltage vV
"~ |Current Fault of current fault ] 0 0 O 0| O 0 0
Output Frequency | Display the output
12-13 |of current Fault frequency of current fault ] Hz | O 0O O 0| O O 0
DC Voltage of Display the DC voltage of
12-14 10\ rrent Fault current fault ) V] 0]0]0]|]00]0]O0
Frequency .
Display the frequency
12-15 [Command of command of current fault ) Hz | O 0O 0 10| 0 O 0o
Current Fault
If LED enters this
Frequency parameter, it only allows
12-16 |command monitoring frequency ) Hz | O 0O 0 10| 0 O 0o
command.
Display the current output
12-17 |Output Frequency frequency - Hz | O (0] O O] O @] (0]
Display the current output
12-18 |Output Current curlroen¥ P - A @) (0] O O] O @] (0]
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

12-19

Output Voltage

Display the current output
voltage

0]

o

0]

0]

12-20

DC Voltage (Vdc)

Display the current DC
voltage

O

O

12-21

Output Power (kw)

Display the current output
power

kw

12-22

Motor’s Rotation
Speed (rpm)

Display motor’s current
rotation speed

in VF/SLV mode
Motor’s rotation speed =
output frequency
x(120/motor’s pole
number)

In PG/SV mode, motor’s
rotation speed is
calculated by feedback
frequency.

Max limit is 65535

rpm

12-23

Output Power
Factor (Pfo)

Display the current output
power factor

12-24

Control Mode

Display control mode
:VF

PG

:SLV

SV

PSV

: PMSLV

6: SLV2

12-25

Al1l Input

Display the current All
input

(-10V corresponds to
-100%, 10V corresponds
to 100%,)

%

12-26

AI2 Input

Display the current Al2
input

(OV or 4mA corresponds
to 0%, 10V or 20mA
corresponds to 100%)

%

12-27

Motor Torque

Display the current torque
command

(100% corresponds to
motor torque )

%

12-28

Motor Torque
Current (1q)

Display the current g-axis
current

%

12-29

Motor Excitation
Current (Id)

Display the current d-axis
current

%

12-30

IASR Deviation

Display deviation of speed
controller (speed
command - speed
feedback)

(100% corresponds to the

%
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

VIF
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

maximum frequency set
by 01-02)

12-31

Reserved

12-32

IASR Output

Display output value of
speed controller

(100% corresponds to the
maximum frequency set
by 01-02)

%

12-33

PG Feedback

Display feedback’s speed
value of speed controller
(100% corresponds to the
maximum frequency set
by 01-02)

%

12-34

Reserved

12-35

Zero-servo Pulse

When display SV position
mode, the position error
pulse number of the zero
speed servo

(the pulse number of a
circle is four times of set
values of 20-27)

Pulse

12-36

PID Input

Display input error of the
PID controller (PID target
value - PID feedback)
(100% corresponds to the
maximum frequency set
by 01-02 or 01-16)

%

12-37

P1D Output

Display output of the PID
controller

(100% corresponds to the
maximum frequency set
by 01-02 or 01-16)

%

12-38

PID Setting

Display the target value of
the PID controller

(100% corresponds to the
maximum frequency set
by 01-02 or 01-16)

%

12-39

PID Feedback

Display the feedback
value of the PID controller
(100% corresponds to the
maximum frequency set
by 01-02 or 01-16)

%

12-40

Reserved

12-41

Heatsink
Temperature*

Display the heatsink
temperature of IGBT
temperature**

C

4-61




Group 12: Monitoring Parameters

Control mode

Code [Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV [SV sv | sLy SLV2
0| 0] 0f 0] 0f 0] O] 0
||: 1: CRC Error
RS-485 Error 1 Dotaengh Eor
12-42 L paty tror - - O o] O 0| O @] o]
COde 1 Overrun Error
1: Framing Error
1: Time out Error
Reserved
0] 0f 0f 0] 0] Of Of 0]
L e e
(= e,
12-43 [Inverter Status 1 Dung e e - - oOo|lo|Jo|jojlo|oO|O
1: During fault detection (minor fault)
1: During fault detection (major fault)
Reserved
Pulse Input Display the frequency
12-44 Frequency value of pulse input ) Hz| 0] 0| O} 0] 0|0/ O
12-45 Recent Fault Display current fault o o olol o o o
" [Message message ] ]
Previous Fault Display previous fault
12-46 Message message ] ) 0 0 O 0| O 0 0
Previous Two Display previous two fault
12-47 \equit Messages | messages ) ) O 0O O 0| O O O
12-48 Previous Three Display previous three o o o lol o o o
"7 [Fault Messages | fault messages ] )
194 Previous Four Display previous four fault
49 leauit Messages | messages ] ] 0 0 O 0| O 0 0
Display the DI/DO status
12 DIO Status of of current fault
-30 lcurrent Fault Description is similar to ) ) o 0o 0 10| 0 0o 0o
12-05
Display the inverter status
Inverter Status of | of current fault
12-51 \cyrrent Fault Description is similar to ) ) o 0 0 10| 0 O 0o
12-43
Trip Time 1 of Display the operation time
12-52 ; - Hr | O o] O 0| O @] o]
Current Fault of current fault, 12-53 is
Trip Time 2 of the days, while 12-52 is
12-53 |- \rrent Fault the remaining hours. - |day| © ] 0} 01001 0}O0
Frequency Display frequency
12-54 |[Command of command of previous - Hz 0] (@] O |0O| O (@] (0]
Previous Fault fault
Output Frequency | Display output frequency
12-55 ¢ previous Fault | of previous fault ] Hz | O 0 O 0| O 0 0
Output Current of | Display output current of
12-56 |preyious Fault previous fault ) A 0O 0O O 0| O O 0O
Output Voltage of | Display output voltage of
12-57 Ibrevious Fault previous fault ) V] 0]0]0]|]00]0]O0
DC Voltage of Display DC voltage of
12-58 - \Y O o] O O] O @] O

Previous Fault

previous fault
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Group 12: Monitoring Parameters

Control mode
Code [Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV [SV sv | sLy SLV2
Display DI/DO status of
DIO Status of previous fault
12-59 Iprevious Fault Description is similar to ) i O 0 0|00 o O
12-05
Display inverter status of
Inverter Status of | previous fault
12-60 |previous Fault Description is similar to ) ) 0o 0o 0 10| 0 O o
12-43
Trip Time 1 of Last pisplay the operation time
12-61 - Hr | O o] O O] O @] O
Fault of last time’s fault, 12-62
Trip Time 2 of Last] is the days, while 12-61 is
12:62 it the remaining hours. - |day| O] O} 000100
12-63 Recent Warning | Display the recent o o o lol o o o
7 [Messages warning messages ) )
12-64 Previous Warning | Display the previous
-6 Message warning message ] ) 0 0 O 0| O 0 0
12-65 |Motor Start Angle | 0~360 - - X X X | X| O X X
12-66 |[Encoder Angle 0~360 - - X (@) X [Of O X X
Cumulative
12-67 0.0 ~999.9 kWHr| O o] O O] O @] o]
Energy (KWHr)
Cumulative
12-68 0 ~ 60000 o] o] O O] O @] o]
Energy (MWHTr) MWHr
12-69
~ Reserved
12-75
No-Load Volt
12-76 o-Load Vollage 0.0~600.0 - \Y X X O | X]| X X X
Output
12-77 Reserved
Z-Phase Bias
12-78 ' -9999~9999 - fPusel x | x | x [o] o | x| x
\Value
Pulse Input
12.79 | o€ NPU 0.0~100.0 - |w|lo|lo|lol|lolo|o]|o
Percentage
IAl1 Frequenc
12-80 auency 1 0.0~599.0 o |Hz| o] o] ol|lo|lo]| o] o] Not2
Command

*. Refer to the following attachment 1
** A510s 200V 50HP (and the above) and 400V 100HP (and the above) don’t support heatsink temperature

display function.
Note2: New added parameter in software V1.10
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Group 13: Maintenance Parameters

Control mode

Code [Parameter Name Setting Range Default| Unit V/IF PM | PM Attribute
V/IF +PG SLV|SV sv | sLv SLV2
13-00 g;’gﬁgf apacity | - | -|lo|lo|lo|olo|o]|o]| =
13-01 |Software Version | 0.00-9.99 - - O|lO|O|O| O O[O *4
0: Disable to Clear
; Cumulative Operation
1302 [C162r Cumulative | o |-|o|lo|o|olo]o|o]| =
Operation Hours -
1: Clear Cumulative
Operation Hours
13.03 [cUmulative 0~23 - |nm|o|lo|o|lo|jo|o|o]| =
Operation Hours 1
Cumulative
13-04 Operation Hours 2 0~65535 - day | O oO|lO|O| O @] (0] *4
] 0: Cumulative time in
Selectlorj of power on
13-05 ggr;rt;;lt?g;]/?rime 1: Cumul'ative time in 0 ) ©10]10]0}0 © 10 1
operation
0: Parameters are
read-only except 13-06
and main frequency
13-06 Parameters 1 : User defined 2 - e} 0 olo 0 0 0 *1
Locked
parameters
2: All Parameters are
Writable
Parameter
13-07 |Password 00000~65535 00000 | - @] O|lO|O| O 0] O | Note2
Function
0 : No initialization
2 : 2 wire initialization
(60HZz)(220/440V/690V)
3 : 3 wire initialization
(60HZ)(220/440V/690V)
4 : 2 wire initialization
(50Hz)(230/415V)
5 : 3 wire initialization
(50H2)(230/415V)
6 : 2 wire initialization
(50H2)(200/380V/575V)
13-08 Restore Factory 7 : 3 wire initialization - - 0] [e) olo|l o e) o)

Setting

(50HZ)(200/380V/575V)

8 : PLC initialization

9: 2 wire Initialization
(60HZz)(230/460V)

10: 3 wire Initialization
(60HZ)(230/460V)

11: 2 wire Initialization
(60HZz)(230/400V)

12: 3 wire Initialization
(60HZ)(230/400V)
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Group 13: Maintenance Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF +PG SLV |SV sv | sLv SLV2
13: 2 wire Initialization
(50HZz)(230/400V)
14: 3 wire Initialization
(50HZz)(230/400V)
Others: Reserved
Fault History 0: No Clearing Fault
13-09 [Clearance History 0 -lololo|olo|o]|oO *1
Function 1: Clear Fault History
13-10 [State Function 0 ~ 9999 0 O O O |O0| O O O
13-11 [C/B CPLD Ver. 0.00~9.99 - (0] (@) O |[O]|] O O O
13-12 |PG Card Id 0~255 0 O (@) O |[O] O O O *5
13-13 [PG Card Ver. 0.00~9.99 - (0] (@) O |O0O]|] O (0] (@) *5
0: Fault Messages of Auto
Fault St Restart are not saved.
13-14 | U >orage 0 olo|lololo|ol|o
Selections 1: Fault Messages of Auto
Restart are saved.
13-15 Reserved
1321 Lgst time Fault E?<h|b|t Last time Fault ) ) o o olol o o 0 Notel
History History
13-22 Previous two FauItExhibit- Previous two i i o o olol o o o Notel
History Fault History
13-23 Prewou_s three EXthIt- Previous three ) ) o o olol o o 0 Notel
Fault History Fault History
13-24 Previou.s four Exhibit- Previous four i i o o olol o o o Notel
Fault History Fault History
1325 Prewous five FauItExhlblt_ Previous five ) ) o o olol o o 0 Notel
History Fault History
13-26 Previous six Fault E?<hibit Previous six Fault i i o o olol o o o Notel
History History
13-97 Prewou_s seven EXthIt- Previous seven i i o o olo o o o Notel
Fault History Fault History
Previous eight Exhibit Previous eight
1328 | ovous€ld Xhit ~ Frevious e1g - | -]lo|lo|o|o| o] o] o] Note1
Fault History Fault History
13-29 PreV|ou_s night EXthIt- Previous night ) ) o o olol o o o | Notel
Fault History Fault History
Previous ten Fault [Exhibit Previous ten Faulf]
1330 | o /od Hit XL Ereviot . - | -]o|lolo|lo|lo]| o] o] nNot1
History History
13-31 Previou_s eleven Exhibit_ Previous eleven ) ) o o olol o o o Notel
Fault History Fault History
Previous twelve |[Exhibit Previous twelve
1332 | CIOUS TWEIVE =X - FTEVIOUS tWEV - | -|lo|lo|lo|o|lo| o] o] Notet
Fault History Fault History
13-33 Previou_s thirteen Exhibit_ Previous thirteen ) ) o o olol o o o Notel
Fault History Fault History
Previous fourteen |[Exhibit Previous fourteen
13-34 . . - - (0] (0] O|]0O0]| O (@] (@] Notel
Fault History Fault History
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Group 13: Maintenance Parameters

Control mode

Code [Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
V/IF +PG SLV|SV sv | sLv SLV2
Previous fifteen  |[Exhibit Previous fifteen
13-35 | o oust xniblt TTEVIoUS T - | -]o|lo|o|o|o| o] o] Nott
Fault History Fault History
13-36 Prewou_s sixteen EXthIt- Previous sixteen i i 0 o olol o o o Notel
Fault History Fault History
Previous
Exhibit Previous
13-37 [seventeen Fault Xnio! viou . - - @] (@) O |O| O @] O | Notel
. seventeen Fault History
History
Previous eighteen [Exhibit Previous eighteen
13-3g | oous€ld Xhit ~ Frevious elg - | -]lo|lo|o|o| o] o] o] Note1
Fault History Fault History
13-39 PreV|0u.s nineteen EXthIt' Previous nineteen i i o o olol o o o Notel
Fault History Fault History
Previous twent Exhibit Previous twent
13-4 | cious twenty EXAbR FTEVIOUSTWenty 1 1 o | o | o |o| o | o | o | Notet
Fault History Fault History
13-41 Previous twgnty Exhibit Pr(_ewous twenty ) ) o o olol o o o | Notel
one Fault History |one Fault History
Previous twent Exhibit Previous twent
13-4 | oviouUs wenty EXhubIt Frevioustwenty 1 1 59 | o | o |o| o | o | O | Notet
two Fault History [two Fault History
13-43 Previous twerlty Exhibit Preylous twenty ) ) o o olol o o o | Notel
three Fault History three Fault History
Previous twent Exhibit Previous twent
13-44 | ovious ety mxnubIt - Frevioustwenty 1 1 9 | o | o |o| o | o | 0 | Notet
four Fault History [four Fault History
13-45 I?rewous twenty Exhlblt Prgwous twenty ) ) o o olol o o o | Notel
five Fault History [five Fault History
Previous twent Exhibit Previous twent
13-4 | | CvioUS WENRy =X FTEVIOUSTWEN 1 1 o | o | o |o| o | o | o | Notet
six Fault History |six Fault History
Previous twenty - .
Exhibit Previous twent
13-47 [seven Fault . Y1 - | -|o|lo|ol|lo| o] o] o] Note
. seven Fault History
History
13-48 P'reV|ous twe'nty E'Xhlblt Preylous twenty ) ) o o olol o o o | Notel
eight Fault History |eight Fault History
Previ n Exhibit Previ n
13-49 _ewous twg ty _x ibit e_wous twenty ) ) o ololol o o o | Notel
nine Fault History |nine Fault History
1350 Previous thirty Exhibit Previous thirty ) ) o o olol o o o | Notel

Fault History

Fault History

Note: Main frequency setting is 12-16 in LCD. It's equal to Frequency Setting of Speed-Stage 0 (05-01)
Notel: New added parameter in software V1.02
Note2: New added parameter in software V1.10
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Group 14: PLC Setting Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit VIF PM | PM Attribute
VIF| oo | SLV SV o |y [SEV2
14.00 [T1 SetValue 1 | 0~9999 0o | -|lo]Jolololo]o]o
14-01 (T,josdit ;/)a'“e 2| 0-9999 o | -lolo]lo|olo|o]o
14.02 [T2 SetValue 1 | 0~9999 0o | - |lo]J]o]o|o]lo]o]o
14-03 (T,\iosdit ;/)a'“e 2 | 0-9999 o | -lolo]lo|olo|o]o
14-04 [T3SetValue 1 | 0~9999 0o | - |loJo]olo]lo]o]o
14-05 (T,\:josdit ;/)a'“e 2 | 0-9999 o | -lolo]o|olo|o]o
14-06 T4 SetValue 1 | 0~9999 0o | - |loJ]o]o|o]lo]o]o
14-07 (T,\josdeet ;/)a'ue 2 | 0-9999 0 -lolo|lolo|lo|o]|o
14-08 [T5 SetValue 1 | 0~9999 0o | - |lo]J]o]o|o]lo]o]o
14-09 (T,\‘Z’Osdeet ;/)a'ue 2 | 0-9999 0 - |lolo|lolo|lo|o]|o
14-10 [T6 SetValue 1 | 0~9999 0o | - |lo]J]o]olo]lo]o]o
14-11 (T,\iosdeet ;/)a'ue 2 | 0-9999 0 - lolo|lolo|lo|o]|o
14-12 [T7 SetValue 1 | 0~9999 0o | - |loJ]o]o|o]lo]o]o
14-13 (T,\Zosdit ;/)a'ue 2 | 0-9999 0 - lolo|lolo|lo|o]|o
14-14 [T8 Set Value 1 0~9999 0 - O| O O[O O O @)
14-15 (T,\josdit ;/)a'ue 2 | 0-9999 0 - lolo|lolo|lo|o]|o
14-16 |C1 Set Value 0~65535 o | - |loJ]o]olo|lo]o]o
14-17 |C2 Set Value 0~65535 0o | - |lo]J]o]o|o]o]o]o
14-18 |C3 Set Value 0~65535 0o | -|lo]Jo]ololo]o]o
14-19 |C4 Set Value 0~65535 0o | -|lo]Jo]ololo]o]o
14-20 [C5 Set Value 0~65535 0o | - |loJ]o]olo]lo]o]o
14-21 |C6 Set Value 0~65535 0o | - |loJ]o]o|o]lo]o]o
14-22 |C7 Set Value 0~65535 0o | - |o]J]o]ololo]o]o
14-23 |C8 Set Value 0~65535 0o | -|lo]Jo]olo]lo]o]o
14-24 |AS1 Set Value 1 | 0~65535 o | - |loJo|lo|lo|lo]o]o
14-25 |AS1 Set Value 2 | 0~65535 o | - |lo]J]o]o]o]lo]o]o
14-26 |AS1 Set Value 3 | 0~65535 0o | - |o]J]o]ololo]o]o
14-27 |AS2 Set Value 1 | 0~65535 0o | -|lo]Jo]olo]lo]o]o
1428 |AS2 Set Value 2 | 0~65535 0o | -|lo]o]ololo]o]o
14-29 |AS2 Set Value 3 | 0~65535 o | - |loJ]o]o|o]lo]o]o
14-30 |AS3 Set Value 1 | 0~65535 0o | - |lo]J]o]o|o]lo]o]o
14-31 |AS3 Set Value 2 | 0~65535 0o | - |o]J]o]o]o]lo]o]o
14-32 |JAS3 Set Value 3 | 0~65535 0o | -|lo]lo]ololo]o]o
14-33 |AS4 Set Value 1 | 0~65535 o | - |loJ]o]olo|lo]o]o
14-34 |AS4 Set Value 2 | 0~65535 0 - O| O O |O| O (@] o]
14-35 |AS4 Set Value 3 | 0~65535 0o | - |lo]J]o]o|o]lo]o]o
14-36 [MD1 Set Value L | 0-65535 1 | - ]olo]olo]lo]o]o
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Group 14: PLC Setting Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/IF

V/IF

+
o
@

()
e
<

()
<

PM

(0))
<

SLV

SLV2

Attribute

14-37

MD1 Set Value 2

0~65535

O

14-38

MD1 Set Value 3

0~65535

14-39

MD2 Set Value 1

0~65535

14-40

MD2 Set Value 2

0~65535

14-41

MD2 Set Value 3

0~65535

14-42

MD3 Set Value 1

0~65535

14-43

MD3 Set Value 2

0~65535

14-44

MD3 Set Value 3

0~65535

14-45

MD4 Set Value 1

0~65535

14-46

MD4 Set Value 2

0~65535

14-47

MD4 Set Value 3

0~65535

A R

o|jo|j0o|lo|j0o|O0|O|O|O|O (O

o0Ol0olO|O|O|O|O|O|O|O

o|co|0o|lo|o|O0|O0|O|O|O (O

o|jco|j0ojlo|jo|O0o|O0|O|O |0 (O

o|jco|j0olo|jo|j0|jO0|O|O|O (O

o|jco|0olo|0o|O0|O0|O|O |0 (O

o0Ol0olOo|O0o|O0|O|O|O |0

Group 15: PLC Monitoring Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

i

+
o
®

SLV

(7))
<

PM

(0))
<

PM
SLV]

SLV2

Attribute

15-00

T1 Current Valuel

0~9999

O

15-01

T1 Current Value 2
(Mode7)

0~9999

15-02

T2 Current Value 1

0~9999

15-03

T2 Current Value 2
(Mode7)

0~9999

15-04

T3 Current Value 1

0~9999

15-05

T3 Current Value 2
(Mode7)

0~9999

15-06

T4 Current Value 1

0~9999

15-07

T4 Current Value 2
(Mode7)

0~9999

15-08

T5 Current Value 1

0~9999

15-09

T5 Current Value 2
(Mode7)

0~9999

15-10

T6 Current Value 1

0~9999

15-11

T6 Current Value 2
(Mode7)

0~9999

15-12

T7 Current Value 1

0~9999

15-13

T7 Current Value 2
(Mode7)

0~9999

15-14

T8 Current Value 1

0~9999

15-15

T8 Current Value 2
(Mode7)

0~9999

15-16

C1 Current Value

0~65535

15-17

C2 Current Value

0~65535

15-18

C3 Current Value

0~65535

OO0l ©O [ O] O |[O|l O [O]J]O |IO|lO |[O]J]OC |O|l O |O|] © |O

o|jojo|lO0 [0jJ]O |[O]J]OC |O|]O |[O|O |[OJ]O |[O]J]O |O] O |O

oojlolo |ojo |[OjO [O|O |OJ]O |O]O OO |O| 0O |O

o|ojo|lO [0OJ]O |[O]J]OC |O|]O |[O|O |[OJ]O |[O]J]O |O] O |O

o|ojo|lO0 [0jJ]O |[O]J]OC |O|]O |[O|O |[OJ]O |[O]J]O |O] O |O

o|jojolO0 [0jJ]O |[O]J]OC |O|]O |[O|O [OJ]O |[O]J]OC |O] O |O

o|ojo|lO0 [0jJ]O |[O]J]OC |O|]O |[O|O |[OJ]O |[O]J]O |O] O |O

o|ojo|lO0 [0jJO |O]J]OC |O|O |[O|O [OJ]O |O] O |O| O
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Group 15: PLC Monitoring Parameters

Control mode

Code [ Parameter Name Setting Range Default| Unit VIF PM |PM Attribute
VIF +PG SLV | SV sV SLVSLVZ
15-19 |C4 Current Value | 0~65535 0 - O| O OJ]J]0o]J]O|O]| O
15-20 [C5 Current Value | 0~65535 0 - |0JO0O]J]O|[O]O]O]|] O
15-21 [C6 Current Value | 0~65535 0 - |oJo]l]o]J]ojJoOo|Oo] O
15-22 [C7 Current Value | 0~65535 0 - O] O OJ]J]O0O]J]O|O] O
15-23 |C8 Current Value | 0~65535 0 - O| O OJ]J]o]J]O|O] O
15-24 |AS1 Current Value| 0~65535 0 - |oJo]l]o]J]ojJoO|O]|] O
15-25 |AS2 Current Value| 0~65535 0 - |oJo]l]o]J]ojJoOo|Oo] O
15-26 |AS3 Current Value| 0~65535 0 - O| O O[Ol O |O]|] O
15-27 |AS4 Current Value| 0~65535 0 - O| O O[Ol O |O]| O
152 MD1 Current
5-28 \/alue 0~65535 0 - O O O|O0O| O|O]| O
15-2 MD2 Current
5-29 \/alue 0~65535 0 - O O O|O0O| O|O]| O
MD3 Current
15-30 /a1ue 0~65535 0 - O O O|O0O| O |O]| O
15-31 MD4 Current 0~65535 0 O O O|O|] O |O]| O
“>+ Value B i
15-32 [TD Current Value | 0~65535 0 - O| O O |]O0O] O |O]| O
Group 16: LCD Function Parameters
Control mode
Code | Parameter Name Setting Range Default| Unit + Attribute
V/IF VI SLV | SV PMPMS SLV2
PG SV | LV
5~79
when using LCD to
Main Screen operate, the monitored
16-00 Monitoring item displays in the first 16 ) 0| © cjojojojo "1
line. (default is frequency
command)
5~79
when using LCD to
Sub-Screen operate, the monitored
16-01 Monitoring 1 item displays in the 17 ) 0| O cjojojojo *1
second line. (default is
output frequency)
5~79
when using LCD to
16-02 Sub-Screen operate, the monitored L *1
6-0 Monitoring 2 item displays in the third 8 ) 0| © cjojojojo
line. (default is output
current)
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

V/F+
PG

SLV

SV

PM
SV

PMS
LV

SLV2

Attribute

16-03

Display Unit

0~39999

Determine the display
way and unit of frequency
command

0: Frequency display unit
is 0.01Hz

1: Frequency display unit
is 0.01%

2: Frequency display unit
is rpm.

3~39: Reserved

40~9999:

Users specify the format,
Input OXXXX represents
the display of XXXX at
100%.

10001~19999:

Users specify the format;
Input 1XXXX represents
the display of XXX.X at
100%.

20001~29999:

Users specify the format,
Input 2XXXX represents
the display of XX.XX at
100%.

30001~39999:

Users specify the format,
Input 3XXXX represents
the display of X. XXX at
100%.

16-04

Engineering Unit

0: without using
engineering unit

. FPM

CEM

PSI

GPH

GPM

IN

FT

/s

OO N2 |9 [A]|® (N

/m

[y
o

:/h

=
[E=Y

D °F

[N
N

D inW

[y
w

:HP

I
N

:m/s

=
a1

: MPM

=
[op)

: CMM
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

17: W

18: KW

19'm

20: °C

21: RPM

22 Bar

23:. Pa

Default| Unit

Control mode

VIF

V/F+
PG

SLV

SV

PM
SV

PMS
LV

SLV2

Attribute

16-05

LCD Backlight

0~7

*1

16-06

Reserved

16-07

Copy Function
Selection

0: Do not copy
parameters

1: Read inverter
parameters and save
to the operator.

2: Write the operator
parameters to inverter.

3: Compare parameters
of inverter and
operator.

16-08

Selection of
IAllowing Reading

0: Do not allow to read
inverter parameters and
save to the operator.

1: Allow to read inverter
parameters and save
to the operator.

16-09

Selection of
Operator
Removed (LCD)

0: Keep operating when
LCD operator is
removed.

1: Display fault when LCD

operator is removed

*1
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Group 17: Automatic Tunin

Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit V/E+ PM | PM Attribute
2 2 VIF ! SLV| SV SSLV2
PG SV | LV
0: Rotation Auto-tuning
1: Static Auto-tuning
2: Stator Resistance
Measurement VF:2
3: Reserved VF+PG
Mode Selection of | 4: Loop Tuning 2
17-00 Jajtomatic Tuning* | 5: Rotation Auto-tuning | SLV:6| OO oo |x|x]|0
Combination (item: SV:6
4+2+0) SLV2:6
6: Static Auto-tuning
Combination (item:
4+2+1)
Motor Rated
17-01 Output Power 0.00~600.00 KVA KW | O | O O| O | X X (0]
Motor Rated
17-02 Current 0.1~1200.0 KVA A |O| O O| O | X X (0]
200V: 50.0~240.0 220
Motor Rated 400V: 100.0~480.0 440
17-03 | V |O| O O| O | X X (0]
\Voltage 575V:150.0~670.0 575
690V: 180.0~804.0 690
17-04 Motor Rated 4.8~599.0 60.0 | H ol O O| O | X X (0]
" Frequency "OTIYY : z
Motor Rated
17-05 Speed 0~24000 KVA |rpm [ O | O O| O | X X (0]
Pole Number of
17-06 Motor 2~16 (Even) 4 Pole | O O] O
17-07 |PG Pulse Number | 0~60000 1024 | ppr | O O| O | X
200V: 50~240
17-08 Motor no-load 400V100~480 vV o o o o X X o
\Voltage 575V: 420~600
690V:504~720
17-09 Motor Excitation 0.01~600.00 A X X O| O | X X X
“P¥ |Current LTIV )
/Automatic Tuning | O: Disable
17-10 |start 1: Enable 0 ) Ol 0010 X} X O
0: No error
1: Motor data error
2: Stator resistance
tuning error
3: Leakage induction
tuning error
Error History of 4: Rotor resistance tuning
17-11 y - omr o | -]lolololo]|x|x]|o

IAutomatic Tuning

: Mutual induction tuning
error

6: Encoder error

: DT Error

7
8: Motor’s acceleration
error

9: Warning
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Group 17: Automatic Tuning

Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit e V/F+ sl e PM | PMS SLE Attribute
PG SV| LV

Proportion of

17-12 |Motor Leakage 0.1~15.0 3.4 % | X X O| O | X X X
Inductance

17-13 [otor Slip 0.10~20.00 100 |Hz [ x| x |o|lo | x| x| x
Frequency
Selection of 0:VF Rotation Auto-tuning

17-14 |Rotation 1: Vector Rotation 0 - O| O O] O | X X 0]
IAuto-tuning IAuto-tuning

KVA: The default value of this parameter will be changed by different capacities of inverter.
*. The default value is 1 in VF/ VF+PG mode while the default value is 0 in SLV/ SV/ SLV2 mode.
*. It is suggested that HD/ ND mode (00-27) and application presets (00-32) be selected first before motor

performs auto-tuning.
Note: The value of mode selection of automatic tuning is 6 (Static Auto-tuning Combination). When do
auto-tuning with no-load motor, it suggest select 17-00=5 (Rotation Auto-tuning Combination)
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Group 18: Slip Compensation Parameters

Control mode
Code |Parameter Name Setting Range Default| Unit V/F+ PM |PMS Attribute)
V/IF SLV | SV SLV2
PG SV | LV
Slip VF:0.0
18-00 Compensation 0.00~2.50 0 o X O |0 X X o] *1
¥ |Gain at Low i i
Speed. SLv*
Slip
Compensation
18-01 Gain at High -1.00~1.00 0.0 - o X O | X | X X X *1
Speed.
Slip
18-02 |Compensation 0~250 200 | % |O| X X [ X| x| X | X
Limit
Slip
18-03 [Compensation 0.0~10.0 10 [Sec| O | X X | X | X X X
Filter Time
Regenerative Slip | 0: Disable
18-04 |Compensation _ 0 - Ol X X X | X X X
Selection 1: Enable
18-05 [FOC Delay Time | 1~1000 100 [ ms | X | X | O [ X[ X | X[ X
18-06 |[FOC Gain 0.00~2.00 0.1 - X | X O | X | X X X
*. Refer to the following attachment 1
Group 19: Wobble Frequency Parameters
Control mode
Code | Parameter Name Setting Range Default| Unit V//F+P PMIPMS Attribute
VIF SLV| SV SLV2
G SV | LV
Center Frequency
19-00 [of Wobble 5.00~100.00 2000 % |O| O X X | X | X o] *1
Frequency
IAmplitude of 0 .
19-01 fvobble Frequency 0.1~20.0 10.0 % | O| O X X | X[ X o] 1
Jump Frequency of| 0 .
19-02 \vobble Frequency 0.0~50.0 0.0 % | O | O X X | X | X o] 1
Jump Time of
19-03 \vobble Frequency 0~50 0 ms [O]| O X X | X | X o] *1
\Wobble Frequency
19-04 Cycle 0.0~1000.0 100 |Sec| O | O X X | X[ X o] *1
\Wobble Frequency
19-05 |3 4ti0 0.1~10.0 1.0 O| O X X | X]| X (0] *1
Upper Offset
19-06 jAmplitude of 0.0~20.0 00 | % |[O| O | X | X |[X]|X]| O *1
\Wobble Frequency
Lower Offset
19-07 jAmplitude of 0.0~20.0 00 | % |[O| O | X | X |[X]|X]| O *1
\Wobble Frequency
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Group 20: Speed Control Parameters

Control mode

Code | Parameter Name Setting Range Default| Unit a Attribute
V/IF M SLV | SV PM PMS SLV2
G SV|[LV
20-00 |ASR Gain 1 0.00~250.00 - - X| O O|O0O]J]O]| O X *1
IASR Integral Time
2001 [, g 0.001~10.000 - |sec|x| o|o|olo|lo| x| =
20-02 |ASR Gain 2 0.00~250.00 - - X| O O|lo|o| O X *]
IASR Integral Time
2003 , g 0.001~10.000 - |sec|x| o|o|olo|lo| x| =
IASR Integral Time
20-04 0 9 0~300 200 | % | X | X o|o
20-05 |ASR Positive Limit| 0.1 ~ 10.0 5.0 % X | X
IASR Negative
20-06 | i it 0.1-~10.0 1.0 % X | X
0: PI speed control will be
enabled only in
constant speed. For
Selection of the speed acceleration
Acceleration and and deceleration, only
20-07 Deceleration of use P control. 0 - X @] O |00 ]| X X
P/PI 1: Speed control is
enabled either in
acceleration or
deceleration.
20-08 |ASR Delay Time | 0.000~0.500 0.004 | Sec | X X O |O0]|]O]| X X
Speed Observer
20-09 [Proportional (P) 0.00~2.55 0.61 - X X O | X | X ]| X X *1
Gainl
Speed Observer
Speed Observer
20-11 [Proportional (P) 0.00~2.55 0.61 - X X O | X | X ]| X X *1
Gain2
Speed Observer
Low-pass Filter
20-13 [Time Constant of | 1~1000 4 ms | X X O | X | X | X X
Speed Feedback 1
Low-pass Filter
Time Constant of
20-14 Speed 1~1000 30 ms | X X (@] X[ X ] X X
Feedback 2
IASR Gain Change
20-15 Frequency 1 0.0~599.0 4.0 Hz | X | O O|O|O| X (0]
IASR Gain Change
20-16 Frequency 2 0.0~599.0 8.0 Hz | X X O|O|O| X (0]
Torque
20-17 [Compensation 0.00~2.50 1.00 - X X O | X | X ]| X X *1
Gain at Low Speed
Torque
Compensation
20-18 Gain at High -10~10 0 % | X X O | X | X | X X *1
Speed
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Group 20: Speed Control Parameters

Control mode

Code [ Parameter Name Setting Range Default| Unit \//F+P PM lPMS Attribute
V/IF SLV | SV SLV2
G SV|[LV
0: Deceleration to stop
20-1 Over Speed (OS) 1: Coast to sto 1 X X X X
0-19 |selection . - P o 0|0
2: Continue to operate
Over Speed (0OS) _
20-20 |5atection Level 0~120 115 % | X| O X O]O]| X X
Over Speed (OS) _
20-21 |natection Time 0.0~2.0 05 [Sec| X | O X O]O]| X X
o 0: Deceleration to Stop
2022 Speed Deviation 1 Coast to Sto 5 X o x lolol x X
"<~ |(DEV) Selection - - b
2: Continue to Operate
Speed Deviation
20-23 [(DEV) Detection | 0~50 0 | % |[X| O| x|o|Oo]| X | X
Level
Speed Deviation
20-24 |(DEV) Detection | 0.0~10.0 05 [Sec| X | O X 1O]0O]| X X
Time
) 0: Deceleration to Stop
Selection of PG )
20-25 Open 1: Coast to Stop 1 - X | O X O]O]| X X
2: Continue to Operate
Detection Time of
20-26 |p Open 0.0~10.0 2.0 | Sec (@) O[O0 ]| X
20-27 |PG Pulse Number | 0~9999 1024 | ppr 0 O[O0 | X
0: Forward as Counter
Selection of PG -Clockwise Rotation
20-28 Rotation Direction | 1: Forward as Clockwise 0 ) X o X 10 10]X X
Rotation
PG Pulse Dividing
20-29 |n4ti0 001~132 1 - @) (0]
20-30 |PG Gear Ratio 1 | 1~1000 1 - 0 o | x
20-31 [PG Gear Ratio 2 | 1~1000 1 - X (0] X O] X | X X
i 0: None
20-32 [oerection of 0 x| x | x|olo|x| x
Specific Encoder | 1. Resolver
Detection Level at
20-33 0.1~5.0 1.0 X | O O|O|O| O X *1
Constant Speed
Compensation
20-34 [P " lo~25600 0 x| x |ololo|x| x| =
Gain of Derating
Compensation
20-35 |, P _ 0~30000 100 | ms | X X O|O|O| X X *1
Time of Derating
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Group 21: Torgue And Position Control Parameters

Control mode

Code | Parameter Name Settin i i
g Range Default| Unit VIE V/F+P syl sy PM |PMS SLV2 Attribute
G SV | LV
Torque Control 0: Speed Control
21-00 |sejection 1: Torque Control 0 X XX ]OO XX
Filter Time of
21-01 Torque Reference 0~1000 0 ms | X X X O|O X X
0: According to Al Input
1: According to the Set
Speed Limit Value of 21-03
21-02 Iselection 2: According to 0 I AN AT AT I B AR
communication position
input (2502H)
21-03 |Speed Limit Value | -120~120 0 % | X| X | X |Oo]|]O| X | X *1
21-04 |Speed Limit Bias | 0~120 10 % | X| X | XxX]o]o]| X | X *1
2105 P.os.itive Torque 0~300 . % olol o
Limit
21-06 Eiemgif‘t've Toraue 1 4 300 « % |x| x|o|lolo|o] x
Forward
21-07 [Regenerative 0~300 * % | X X oOo|lo|0Oo| O X
Torque Limit
Reversal
21-08 |Regenerative 0~300 * % | X X O|O0O|O]| O X
Torque Limit
Maximum
21-09 [Frequency of 0.1~100.0 200 | Hz | X | X X |o|o| x| X
Position Control
The Command of
21-10 [Rotation Cycle | o599 _ 9909 o | - |x| x|x]|olo]| x| x
Number of Section
0
The Command of
21-11 [the Pulse Number | -9999 ~ 9999 0 - | X | X X |o]o]| X X
of Section 0
The Command of
Rotation Cycle
21-12 Number of Section -9999 ~ 9999 0 - X X X O|]O]| X X
1
The Command of
21-13 [the Pulse Number | -9999 ~ 9999 0 - X X X 1O|]O]| X X
of Section 1
The Command of
Rotation Cycle
21-14 Number of Section -9999 ~ 9999 0 - X X X 1O|]0O]| X X
2
The Command of
21-15 [the Pulse Number | -9999 ~ 9999 0 - | X X X |o]o]| X X
of Section 2
The Command of
Rotation Cycle
21-16 -9999 ~ 9999 0 - X X X O|]O]| X X

Number of Section

3
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Group 21: Torgue And Position Control Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

V/F+P
G

SLV

SV

PM
SV

PMS
LV

SLV2

Attribute

21-17

The Command of
the Pulse Number
of Section 3

-9999 ~ 9999

X

0]

o

21-18

The Command of
Rotation Cycle
Number of Section
4

-9999 ~ 9999

21-19

The Command of
the Pulse Number
of Section 4

-9999 ~ 9999

21-20

The Command of
Rotation Cycle
Number of Section
5

-9999 ~ 9999

21-21

The Command of
the Pulse Number
of Section 5

-9999 ~ 9999

21-22

The Command of
Rotation Cycle
Number of Section
6

-9999 ~ 9999

21-23

The Command of
the Pulse Number
of Section 6

-9999 ~ 9999

21-24

The Command of
Rotation Cycle
Number of Section
7

-9999 ~ 9999

21-25

The Command of
the Pulse Number
of Section 7

-9999 ~ 9999

21-26

The Command of
the Pulse Number
of Section 8

-9999 ~ 9999

21-27

The Command of
Rotation Cycle
Number of Section
8

-9999 ~ 9999

21-28

The Command of
the Pulse Number
of Section 9

-9999 ~ 9999

21-29

The Command of
Rotation Cycle
Number of Section
9

-9999 ~ 9999

21-30

The Command of
Rotation Cycle
Number of Section
10

-9999 ~ 9999

21-31

The Command of
the Pulse Number
of Section 10

-9999 ~ 9999
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Group 21: Torgue And Position Control Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

V/F+P
G

SLV

SV

PM
SV

PMS
LV

SLV2

Attribute

21-32

The Command of
Rotation Cycle
Number of Section
11

-9999 ~ 9999

21-33

The Command of
the Pulse Number
of Section 11

-9999 ~ 9999

21-34

The Command of
Rotation Cycle
Number of Section
12

-9999 ~ 9999

21-35

The Command of
the Pulse Number
of Section 12

-9999 ~ 9999

21-36

The Command of
Rotation Cycle
Number of Section
13

-9999 ~ 9999

21-37

The Command of
the Pulse Number
of Section 13

-9999 ~ 9999

21-38

The Command of
Rotation Cycle
Number of Section
14

-9999 ~ 9999

21-39

The Command of
the Pulse Number
of Section 14

-9999 ~ 9999

21-40

The Command of
Rotation Cycle
Number of Section
15

-9999 ~ 9999

21-41

The Command of
the Pulse Number
of Section 15

-9999 ~ 9999

21-42

Pos. Mode Sel

0: Switch to position
mode when output

frequency < 01-08.

1: Z Phase Locked
Function

21-43

Offset Angle

0 ~9999

Pulse

* Refer to the following attachment 1.
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Group 22: PM Motor Parameters

Control mode
Code | Parameter Name Setting Range Default| Unit V/E+P PMS| PM Attribute
V/IF SLV| SV SLV2
G V |SLV
PM Motor Rated
22-00 Power 0.00~600.00 KVA | kW | X X X[ X]O|O X
22-01 Reserved
PM Motor Rated %~ % i ’
29-02 25%~200% inverter’'s KVA A X X X xlolo X
Current rated current
PM Motor ‘s Pole
22-03 Number 2~96 6 |poles| X X X X]0]|O X
PM Motor’s
22-04 Rotation Speed 6~65535 1500 | rpm | X X X| X]0O0]O X
PM Motor’s
22-05 [Maximum Rotation| 6~65535 1500 | rpm | X X X| X]0O0]O X
Speed
22-06 PM Motor Rated 4.8~599.0 75.0 | H X X X | X]0O|O X
U9 IFrequency 0799 : z
22-07 Reserved
0: TAMAGAWA Non
Wire-Saving Encoder
1: TAMAGAWA
Wire-Saving Encoder
22-08 [PM Encoder Type | 2: SUMTAK Wire-Saving 0 X X X[ X|]O|X X
Encoder
3: General Incremental
Encoder
4:Sine Wave
22-09 Reserved
20% ~ 0
29-10 PM SLV Start 0% ~ 120% 50 % | x X x| x| x!lo X
Current Motor Rated Current
I/F Mode Start
22-11 |Frequency 1.0~ 20 10 % | X X X[ X] X |O X
Switching Point
KP Value of Speed
2.1 [o- VAUCOTSPEEA 4105000 3000 - | x| x | x|x|x|o]| x
Estimation
Kl Val f Speed
20-13 |2 +EUCOTSPEET 41024 0 | - [x| x | x|x|x|o]| x
Estimation
Armature
22-14 |Resistance of PM | 0.001 ~ 30.000 1.000 | Q X X X| X]0O0]O X
Motor
D-axis Inductance
22-15 0.01 ~ 300.00 10.00 | mH | X X X| X]0O0]O X
of PM Motor
-axis Induct
22.16 [XIs Inductance | ) 204 00 1000 mH [ x| X | x|x|o|o]| x
of PM Motor
22-17 Reserved
Flux-Weakenin
2218 Li;)i(t eaxening 1 5-100 0o | % x| x | x|x|o|lo]| x

4-80




Group 22: PM Motor Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

VIF

VIF+P
G

SLV

SV

PMS
V

PM
SLV

SLV2

Attribute

22-19

Reserved

22-20

Offset Angle of the
Magnetic Pole and
PG Origin

0~360

deg

*4

22-21

PM Motor Tuning

0: PM Motor Tuning is not

Active.

1: Parameter Auto-tune
(for PMSLYV Tuning)

2: Magnetic Pole
Alignment and Loop
Adjustment (for PMSV
Tuning)

3: Magnetic Pole
Alignment

22-22

Fault History of PM
Motor Tuning

0. No Error

1. Static Magnetic
Alignment Fault

2. Without PG Option
Card

3. Rotation Pole
Alignment is Forced to
Stop

4. Error of Encoder
Feedback Direction

5. Loop Adjustment is
Time out

6. Encoder Error

7. Other Errors of Motor
Tuning

8. Current Abnormity
Occurs when Aligning
Rotation Magnetic
Pole.

9. Current Abnormity
Occurs while Loop
Adjustment.

10.Reserved

11. Stator Resistance
Measurement
Timeout

*4

22-23

PMSLV
acceleration time

0.1~10.0

1.0

Sec

Notel

Notel: New added parameter in software V1.02
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Attachment 1: Parameters’ default value and upper limit value are adjusted by different capacities of
inverter.

Max. frequency | Max. frequency Displa The initial value of
(Hz)in SLV ~ |(Hz) in SLV when arar%etyer parameter 18-00 in
Models | Frame | when carrier |carrier frequency P SLV/ SV (Slip
_ 12-41 (Inverter ;
frequency <= 8K > 8K temperature) compensation at
11-01 11-01 P low speed)
2001
2002 1 150 150 Yes 1.00
2003
2005 2 150 150 Yes 1.00
2008
2010 3 150 150 Yes 1.00
2015
2020 4 110 110 Yes 1.00
2025
2030
2040 5 100 80 Yes 0.70
2050
2060 6 100 80 No 0.70
2075
2100 7 100 95 No 0.50
2125
150 8 100 80 No 0.50
4001
4002 1 150 150 Yes 1.00
4003
4005
2008 2 150 150 Yes 1.00
4010
2015 3 150 150 Yes 1.00
4020 110 110
4025 4 100 100 Yes 1.00
4030 100 100
4040
4050
2060 5 100 80 Yes 0.70
4075
4100
2125 6 100 80 No 0.70
4150
4175 7 100 80 No 0.50
4215
4215H(Note)
4270
4300 8 100 80 No 0.50
4375
4425
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N N The initial
The initial The initial The initial value (s) of Max. Max.
value of value (V) of Default Do Do
parameters value (s) of parameter Accel. & carrier in |C&rrierin HD|carrier in
Models __ parameter Decel kHz HD kHz
(2T16?5ue21'08 20-08 (ASR Eiﬁﬁt""” 00-14~00-17 TEOleZ (SLV, Max. > |(others)
Limi(t:]) Filter Time) Deceleration & 80Hz) 11-01 |11-01
00-23~00-27
2001 8 8 16
200% 0.001 385 10.0
2002 8 8 16
2003 8 8 16
200% 0.001 385 10.0
2005 8 8 16
2008 8 8 16
200% 0.001 385 10.0
2010 8 8 16
2015 8 8 16
2020 200% 0.002 385 15.0 8 8 16
2025 6 8 12
2030 5 8 12
160% 0.002 385 20.0
2040 5 8 12
2050 5 8 10
160% 0.004 385 20.0
2060 5 8 10
2075 5 8 10
160% 0.004 385 20.0
2100 5 8 10
2125 5 8 5
160% 0.004 385 20.0
2150 5 8 5
4001 8 8 16
4002 200% 0.001 770 10.0 8 8 16
4003 8 8 16
4005 8 8 16
200% 0.001 770 10.0
4008 8 8 16
4010 8 8 16
200% 0.001 770 10.0
4015 8 8 16
4020 8 8 16
4025 200% 0.002 770 15.0 8 8 16
4030 8 8 16
4040 5 8 12
4050 160% 0.002 770 20.0 5 8 12
4060 5 8 10
4075 5 8 10
160% 0.004 770 20.0
4100 5 8 10
4125 4 8 10
4150 5 8 10
160% 0.004 770 20.0
4175 5 8 10
4215 3 8 8
4215H(Note)
4270 4
4300 160% 0.004 770 20.0 5 5
4375
4425 2

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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575/690V Models

The initial value of

parameter 18-00 in

SLV/ SV (Slip

compensation at low
peed

Max. frequency
(Hz) in SLV
Frame| when carrier
frequency <=
8K

Max. frequency |Display
(Hz) in SLV when |parameter
carrier frequency|12-41 (Inverter

temperature)
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The initial

The initial value

The initial

value of (s) of parameter value (s) of Defa.lult. Max. carrier
Models parameters |54 o (ASR Accel. & carrier in |in HD kHz

21-05 ~21-08 Filter Time) Decel HD kHz |(others)

(Torque Limit)
5001 8 16
5002 200% 0.002 10 8 16
5003 8 16
5005 8 16
5008 200% 0.002 20 8 16
5010 8 16
6015 4 8
6020 4 8
6025 160% 0.004 25 4 8
6030 4 8
6040 4 8
6050 4 8
6060 160% 0.004 30 4 8
6075 4 8
6100 3 6
6125 160% 0.004 30 3 6
6150 3 6
6175 2 4
021> 160% 0.004 30 2 4
6250 ' 2 4
6270 2 4
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Low Voltage Detection Level Function:

Wiring:
’—/ @ AC Motor Drive
g R/L1
UPS or
Battery S/L2
T/L3
1-Phase UPS or Battery
440V Vac: 207~380
Vdc: 292~537
Execute Low Voltage © S1~-S8
Detection Level Input O 24VG
Timing Diagram of Magnetic
Contactor

®

Before inputting emergency power, magnetic contactor and @) are ON and
magnetic contactor (2) should be OFF. Magnetic contactor (3) should be ON
after magnetic contactor is ON. Before removing battery and turning magnetic
contactor (%) to be ON, Magnetic contactor (Dand 3 should be OFF.

Notes for the emergency power supply. Please be aware of the following condition

when emergency power is ON:

1. Execute Low Voltage Function ON (DI=62) > Fan doesn't run.

2. Execute Low Voltage Function ON (DI=62) - No phase loss.

3. Execute Low Voltage Function ON (DI=62) - run frequency of motor depends on
the value of07-31

Relevant parameters:
07-30 Low Voltage Level Selection set 0 (Enable)
07-13 Low Voltage Detection Level set to 250V in 400V Class.
03-00~03-07 Set EPS input (62) enable.
07-31 Set Low Voltage Run Frequency
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4.4 Description of Parameters

00-00

Control mode selection

Range

:VIF

: SLV
SV

o U WNREO

1 SLV2

: VIF+PG

: PMSV
: PMSLV

The inverter offers the following control modes:

Value Mode Info Application
General Purpose Applications which do
0 VIF V/F Control without PG not require high precision speed control -
Auto-tuning is not required.
V/E Control with PG Closed loop s_pe(_ed control for Qeneral
1 VIF+PG (speed compensation) purpose applications that require better
speed control than V/F mode without PG.
General Purpose Applications that
2 SLV Sensorless Vector Control require higher precision speed control
without PG and torque response without the use of
an encoder.
General Purpose Applications that
3 SV Closed Loop Vector Control with PG require high precision speed control and
torgue response with the use of an
encoder.
PM Vector Control with PG PM Mgtor Applications that require high
4 PMSV precision speed control and torque
(Permanent Magnet Vector Control) .
response with the use of an encoder.
Sensorless Current Vector Control Without PG Applications. Provide the
5 PMSLV | without PG (for Permanent magnet requirements of high precision speed and
motor) - torque
Without PG Applications. Vector control
6 SLV2 Voltage vector control without PG provides high speed rotation and the

requirements of higher precision speed
than V/F and torque.

00-00=0: V/F Mode
Select the required V/F curve (01-00) based on your motor and applications.

Perform a stationary auto-tune (17-00=2), if the motor cable is longer than 50m (165ft), see parameter 17-00 for

details.

00-00=1: V/F with PG

Select the required V/F curve (01-00) based on your motor and applications. Set number of motor poles (02-08)
and encoder feedback pulses (20-27); refer to parameter group 20 for PF feedback setup. Perform a stationary
auto-tune (17-00=2) if the distance between the inverter and the motor more than 50m (165ft), refer to parameter

group 17 for details on auto-tuning.
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00-00=2: Sensorless Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store motor
parameters for higher performance operation. Perform non-rotational auto-tune if it's not possible to rotate the
motor during auto-tune. Refer to parameter group 17 for details on auto-tuning.

00-00=3: Closed Loop Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store motor
parameters for higher performance operation. Perform non-rotational auto-tune if it's not possible to rotate the
motor during auto-tune. Refer to parameter group 17 for details on auto-tuning.

00-00=4: PM Vector Control
Verify the inverter rating matches the motor rating. Set PM motor data in parameters 22-00 to 22-06 and encoder

feedback pulses in parameter 20-27. Refer to parameter 22-21 for details on PM Motor tuning.

Select the appropriate motor rating and braking resistor based on your motor and applications. Please install the
braking module in the models of 200V 30HP/ 400V 40HP/575V/690V 50HP or the above.

00-00=5: PM Sensorless Vector Control
Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store motor

parameters for higher performance operation.

Perform auto-tuning before operation to enhance the performance of PMSLV mode. Refer to parameter 22-21 for
the descriptions of PM motor tuning function.

Select the appropriate motor rating and braking resistor based on your motor and applications. Please install the
braking module in the models of 200V 30HP/ 400V 40HP/575V/690V 50HP or the above.

00-00=6: SLV2 Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store motor
parameters for higher performance operation.

Refer to parameter group 17 for the descriptions of motor parameter tuning function.

Select the required V/F curve (01-00) based on your motor and applications.

Note: Parameter 00-00 is excluded from initialization.

00-01 Motor’s rotation direction
Range 0: Forward
9 1: Reverse

Use the FWD/REYV key to change motor direction when Run Command Selection (00-02 = 0) is set to keypad
control.

00-02 Run command selection
0: Keypad control

Range 1: External terminal control
2: Communication control
3: PLC
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00-02=0: Keypad Control
Use the keypad to start and stop the inverter and set direction with the forward / reverse key). Refer to section 4-1
for details on the keypad.

00-02=1: External terminal control
External terminals are used to start and stop the inverter and select motor direction.

00- 03 Alternative RUN Command Selection
0: Keypad control

Range 1: External terminal control
2: Communication control
3: PLC

00-03=0: Keypad Control
Use the keypad to start and stop the inverter and set direction with the forward / reverse key). Refer to section 4-1
for details on the keypad.

00-03=1: External terminal control
External terminals are used to start and stop the inverter and select motor direction.

*It is required to be with multi-function digital input (12: main and alternative run switch function).
The inverter can be operated in either 2-wire or 3-wire mode.
m 2-wire operation

For 2-wire operation set 03-00 (S1 terminal selection) to 0 and 03-01 (S2 terminal selection) to 1.

Terminal S1 Terminal S2 Operation

Open Open Stop Inverter / FWD Active

Closed Open Run Forward

Open Closed Run Reverse

Closed Closed Stop Inverter, Display EF9 Alarm after 500ms

Parameter 13-08 to 2, 4 or 6 for 2-wire program initialization, multi-function input terminal S1 is set to forward ,
operation/ stop, and S2 is set for reverse, operation / stop.

Farweard,
Fain / S5

—oO

1

Ravei e
Pl / S0

— 0O O—0O

200G

1

Figure 4.4.1 wiring example of 2-wire

m 3-wire operation

For 3-wire operation set any of parameters 03-02 to 03-07 (terminal S3 ~ S8) to 26 to enable 3-wire operation in
combination with S1 and S2 terminals set to run command and stop command.

Parameter 13-08 to 3, 5 or 7 for 3-wire program initialization, multi-function input terminal S1 is set to run
operation, S2 for stop operation and S7 for forward/reverse command.
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Note: Terminal S1 must be closed for a minimum of 50ms to activate operation.

Operation
(normally open
Momentary switch)

—L Run Command
—0O 1 O——O st (On:Run)

Stop
(Normally closed
Momentary 52 Stop Command
switch) L 0O (Off: Stop)

_— S7 Forward/Reverse

O O0——O selection

24VG
Cl)

Figure 4.4.2 wiring example of 3-wire
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t - » TEw

evimngnd | X | |
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| | |

| : | |

| | | |

| | | |
(TS | | : | > T

I : I ! I

I | I ! I

I | I : I

| |

| ' ! |

! I
S : Fororzid : et s | S : Fotazusi
N 1 N

Figure 4.4.3 3-wire operation

m 2-wire operation with hold function

To enable 2-wire operation with hold function set any of parameters 03-02 to 03-07 (terminal S3 ~ S8) to 53.
When this mode is enabled set terminal S1 (03-00=0) to forward and S2 (03-01=1) to reverse run command.
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Note: Terminal S1, S2 and S5 must be closed for a minimum of 50ms to activate operation.

Note: The inverter will display SE2 error when input terminals S1-S8 is set to 53 and 26 simultaneously.
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00-02=2: Communication control
The inverter is controlled by the RS-485 port. Refer to parameter group 9 for communication setup.

00-02=3: PLC control

The inverter is controlled by the inverter built-in PLC logic. Refer to section 4.5.
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00- 04 Language

0: English
1: Simplified Chinese
2: Traditional Chinese
3: Turkish

Range

It is required to be with LCD keypad to display the language selection of parameter 00-04.
00-04=0, LCD keypad displays in English.

00-04=1, LCD keypad displays in Simplified Chinese.

00-04=2, LCD keypad displays in Traditional Chinese.

00-04=3, LCD keypad displays in Turkish.

Note: It will not restore to the default value when this parameter performs initialization.

00-05 Main Frequency Command Source Selection

00-06 Alternative Frequency Source Selection

: Keypad

: External control (analog)
: Terminal UP / DOWN

: Communication control

: Pulse input

: Reserved

: Reserved

. Al2 Auxiliary Frequency

Range

~N o o0 WN PP O

00-05/00-06= 0: Keypad

Use the digital operator to enter frequency reference or to set parameter 05-01 (frequency reference 1) as
alternative frequency reference source. Refer to section 4.1.4 for details.

00-05/00-06= 1: External control (Analog Input)

Use analog reference from analog input All or Al2 to set the frequency reference (as shown in Figure 4.4.4).
Refer to parameters 04-00 to select the signal type.

04-00 Setting Dipswitch SW2
All — Analog Input 1 Al2 — Analog Input 2 (Default = 1) (Default ‘)
0-~10Vv 0~10V 0 Setto 'V’
0~10V 4 ~ 20mA 1 Setto ‘I
-10 ~ 10V 0~10V 2 Setto 'V’
-10 ~ 10V 4 ~20mA 3 Setto ‘I

Note: Set parameter 04-05 to 10 to add frequency reference using Al2 to All.

4-92



+10V

Main Speed

2K Q) All Frequency Reference
Command

(Voltage Input)

Main Speed

Q A2 Frequency Reference
Command

(Current Input)

Y

GND A
L sw2[ 1l

-10v

T

Figure 4.4.4 Analog input as main frequency reference command

00-05/00-06= 2: Terminal UP / DOWN

The inverter accelerates with the UP command closed and decelerates with the DOWN command closed. Please
refer to parameter 03-00 ~ 03-07 for additional information.

Note: To use this function both the UP and DOWN command have to be selected to any of the input terminals.
00-05/00-06= 3: Communication control

The frequency reference command is set via the RS-485 communication port using the MODBUS RTU protocol.
Refer to parameter group 9 for additional information.

00-05/00-06= 4: Pulse input

To use this function a pulse train input is required to be connected to the Pl input and GND (see fig. 4.4.5).

Set parameter 03-30 to 0 to use the pulse input as frequency reference. Refer to parameters 03-31 to 03-34 for
pulse input scaling.

Pl input terminal, built-in resistance, is not required to connect the resistance if open collector input mode is used.

B e Serizl puisa impus
O [(Intsznal resistence ;285 K

LI

Specification
Losee drpad Lawel: 0.0 40 0.5 W
Higk: Inpul Lewel: .00 2.5 W
Dty cyile: (0 / QFFL 3035 10 Thod
C Fulse lngput frequency rergs: B0 1o 22 KHz
o J;

Figure 4.4.5 Frequency reference from pulse input
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00-05/00-06= 7: Al2 Auxiliary Frequency

When 04-05 is set to 0 (auxiliary frequency), frequency command is provided by multi-function analog input Al2
and the maximum output frequency (01-02, Fmax) = 100%.

When 04-05 is not set to 0, the frequency is 0. Refer to p4-76 for multi-speed descriptions.

00- 07

Main and Alternative Frequency Command modes

Range

0: Main frequency
1. Main frequency + alternative frequency

When set to 0 the reference frequency is set by the main reference frequency selection of parameter 00-05.
When set to 1 the reference frequency is sum of the main reference frequency (00-05) and alternative frequency

(00-06).

Note: The inverter will display the SE1 error when 00-07 = 1 and parameter 00-05 and 00-06 are set to the same

selection.

When parameter 00-06 is set to 0 (Keypad) the alternative frequency reference is set by parameter 05-01
(Frequency setting of speed-stage 0).
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00- 08 Communication frequency command — READ ONLY

Range 0.00~599.00 Hz

Display the frequency reference when 00-05 or 00-06 is set to communication control (3).

00-09 Communication frequency command memory

0: Don’t save when power supply is off. (00-08)

Range )
1. Save when power is off. (00-08)

Note: This parameter is only enabled in communication mode.

00-10 Minimum frequency detection

0:Show warning if lower than minimum frequency

Range o . o
1:Run as minimum frequency if lower than minimum frequency

00-10=0: Frequency command is lower than 01-08 (Minimum Output Frequency of Motor 1), it shows STPO
warning.

00-10=1: Frequency command is lower than 01-08 (Minimum Output Frequency of Motor 1), inverter run as
Minimum Output Frequency of Motor 1.

00- 11 Selection of PID Lower Limit Frequency

[0] : PIDis bound to lower limit frequency when inverter sleeps.

Range
g [1] : PIDis bound to OHz when inverter sleeps.

When inverter gets to sleep,
00-11=0: PID is bound to lower limit frequency (00-13).
00-11=1: PID is bound to 0 Hz.

Note: Refer to descriptions of parameters 10-17~10-20 for details when inverter gets to sleep.

00-12 Upper Frequency Limit

Range 0.1~109.0 %

Set the maximum frequency reference as a percentage of the maximum output frequency. Maximum output
frequency depends on motor selection.

Motor 1: Maximum frequency parameter 01-02.

Motor 2: Maximum frequency parameter 01-16.

00-13 Lower Frequency Limit

Range 0.0~109.0 %

Set the minimum frequency reference as a percentage of the maximum output frequency. Maximum output
frequency depends on motor selection. Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2
Maximum frequency is set by parameter 01-16.
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Notes:

When the frequency lower limit is set to a value greater than 0 and the inverter is started the output frequency
will accelerate to the frequency lower limit with a minimum frequency defined by parameter 01-08 for motor 1
and parameter 01-22 for motor 2.
Frequency upper limit has to greater or equal to the frequency lower limit otherwise the inverter will display a
SEO1 (Set range error).
Frequency upper and lower limit is active for all frequency reference modes.
Clutpul
Frequengy

R

M-

-3

p  FrEquUEny
T, Redaieroce
Figure 4.4.6 Frequency reference upper and lower limits
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00-14 Acceleration time 1
Range 0.1~6000.0 Sec
00-15 Deceleration time 1
Range 0.1~-6000.0 Sec
00-16 Acceleration time 2
Range 0.1~6000.0 Sec
00-17 Deceleration time 2
Range 0.1~6000.0 Sec
00-21 Acceleration time 3
Range 0.1~-6000.0 Sec
00-22 Deceleration time 3
Range 0.1~6000.0 Sec
00-23 Acceleration time 4
Range 0.1~6000.0 Sec
00-24 Deceleration time 4
Range 0.1~-6000.0 Sec
00-25 Switch-Over Frequency of Acceleration and Deceleration Time 1 and Time 4
Range 0.00~599.00 Hz

Acceleration time is the time required to accelerate from 0 to 100% of maximum output frequency.
Deceleration time is the time required to decelerate from 100 to 0% of maximum output frequency.

Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum frequency is set by parameter
01-16.

Note: Actual acceleration and deceleration times can be affected by the inverter driven load.

The default values for the acceleration, deceleration times are dependent on the inverter size.

Size Acceleration / Deceleration
200V series 400V series Default Value
1~10HP 1~15HP 10s
15~20HP 20~30HP 15s
30~150HP 40~425HP 20s
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Acceleration / Deceleration

Size Default Value
_ 1~3HP 10s
575V series 5-10HP 20s
_ 15~40HP 255
690V series 50~535HP 30s

A: Select acceleration and deceleration time via the digital input terminals

The following table shows the acceleration / deceleration selected when the digital input function Accel/ Decel
time 1 (#10) and Accel/Decel time 2 1(#30) are used.

Table 4.4.1 acceleration / deceleration time selection

Accel/decel time 2 Accel/decel time 1 Acceleration Deceleration
(Set 03-00 ~ 03-07 = 30) (Set 03-00 to 03-07 = 10) time time
0 0 Tacccl (00-14) Tdecl (00-15)
0 1 Taccc2 (00-16) Tdec2 (00-17)
1 0 Taccc3 (00-21) Tdec3 (00-22)
1 1 Taccc4 (00-23) Tdec4 (00-24)
0: OFF, 1: ON
A
Chatpu)
Frequsay 777 /7 N\ — Tduz? Raie
Tai=r2? R
| I
: l
| I Téee1 Rue
N Tacet Rl :
| I
| I
} } i
| I
| I
| I
| | S Closoey

[higiral et
Tenrrisal 55
03048 =103

.
>

R

Figure 4.4.7: Terminal S5 switch between Taccl/Tacc2 and Tdecl/Tdec2
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B. Switch of Acceleration/Deceleration time according to motors
03-00~03-07 set to 40 (Switching between motor 1/motor 2), it can switch motors by digital input. This
function | only for V/F control mode and V/F +PG card mode.

Chose for motorl, acceleration and deceleration time of multi-speed depends on Figure 4.4.1.
Chose for motor, acceleration and deceleration time of multi-speed depends on the following Figure.

Chose motor2

acceleration and

deceleration time 1 acceleration deceleration

(Set 03-00 to 03-07 = 10)
0

Taccc3(00-21) Tdec3(00-22)
1 Taccc4(00-23) Tdec4(00-24)

C. Automatically switch acceleration/deceleration time
When output frequency equals to the value of 00-25, it follows the value of 00-25 to automatically switch

acceleration/deceleration timel and time2.Please refer to the following Figure4.4.8.
A

Clugpl
Fraguency

(- &5

> iz

<€ <€
<

Tl T4 Towh T
lizna lizpa lizpa lizpa
(20-14) (20-1) (#-14) (0-1)

Figure 4.4.8 automatically switch Acceleration/Deceleration time

« When output frequency Fout < 00-25 : Acceleration/deceleration time = Acceleration timel/
deceleration time 1(00-14 and 00-15).
«  When output frequency Fout = 00-25 : Acceleration/deceleration time = Acceleration time4/
deceleration time 4(00-23 and 00-24)
When 03-00~03-07 set to 10 (Acceleration/ Deceleration Time Selection 1) and 03-00~03-07 setto 3
(Acceleration/ Deceleration Time Selection 2), the priority is higher than 00-25.

00-18 Jog frequency
Range 0.00~599.00 Hz
00-19 Jog acceleration time
Range 0.1~6000.0 Sec
00-20 Jog deceleration time
Range 0.1~-6000.0 Sec

Jog acceleration time (00-19) is the time required to accelerate from 0 to 100% of maximum output frequency.
Jog deceleration time (00-20) is the time required to decelerate from 100 to 0% of maximum output frequency.
Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum frequency is set by parameter
01-16.
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When run command selection is external terminal control (00-02=1) and the inverter uses the jog frequency
(00-18, default 6.0 Hz) as its frequency reference with 03-00~03-07=6 or 7(6: Forward jog run command 7:
Reverse jog run command).The motor will run by the setting.

00-26 Emergency stop time

Range 0.0~6000.0 Sec

The emergency stop time is used in combination with multi-function digital input function #14 (Emergency stop).
When emergency stop input is activated the inverter will decelerate to a stop using the Emergency stop time
(00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop input
deactivated.

Ernsropensy S
CErrned ¥ i
S5 D3-0d =4 > firnu

Rt on
Crmmaad > irnw

Cpig
Fanuesniy

‘ firnw
> -ooooee Erruzrgénsy siemn

rleaiezlizrzitiGn tirnw

Figure 4.4.9 Emergency stop example

Multi-function digital input terminals (03-00 ~ 03-07) are set to 14: When the emergency stop input is activated the
inverter will decelerate to a stop using the time set in parameter 00-26.

Note: After an emergency stop command the run command and emergency stop command have to be removed
before the inverter can be restarted. Please refer to Figure 4.4.9. The emergency stop function can be used to

stop inverter in case of an external event.

Multi-function digital input terminals (03-00 ~ 03-07) set to 15: When the base block input is activated the inverter
output will turn off and the motor will coast to a stop.
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00-27 HD/ND selection
Range 0: HD (Heavy Duty / Constant Torque)
1: ND (Normal Duty / Variable Torque)

The inverter overload curve, carrier frequency, stalls prevention level, rated input/output current and maximum
frequency are automatically set based on the inverter duty (HD/ND) selection.

Please refer to table 4.4.2 for detailed information.

Table 4.4.2 Heavy Duty (Constant torque) / Normal Duty (Variable torque)

Maximum Stall :
Overload q q Rated input /
00-27 capacity Carrier frequency frgglgerle;y prelve?/r;tllon output current
0 o . 2-16KHz 150%
(Heavy Duty) | °0%:ImMin 1 A dependenty | °9200HZ | (0800, 08-01) _
Refer to section
3.7
1 o . 2-16KHz 120%
(Normal Duty) 120%, 1min (KVA dependent) 120.00Hz (08-00, 08-01)

00-27= 0: Heavy Duty Mode

Select V/F curve (Group 1) and enter motor data (Group 2) to match the application. In Heavy Duty mode the
maximum output frequency is 599Hz for all control modes, except for SLV mode (Sensorless Vector / Open Loop
Vector Mode) where the maximum output frequency is limited based on the inverter rating, see table below.

Maximum
Horsepower Special circumtances output
frequency
220V 1~10HP, 440V 1~15HP - 150Hz
220V 15~25HP, 440V 20HP - 110Hz
440V 25~30HP - 100Hz
220V 30~150HP, 440V 40~425Hp, | Carmier frequency (11-01) set 100Hz
8KHz or below
220V 30~100HP, 440V 40~175Hp, | Carmier frequency (11-01) set 80Hz
8KHz or higher
575V 1~10HP - 150Hz
575V/690V 15~40HP ) 110Hz
575\/690V 50~535HP Carrier frequency (11-01) set 100Hz
8KHz or below
575\/690V 50~535HP Carrier frequency (11-01) set 80Hz
8KHz or below

00-27=1:

Normal Duty Mode

In normal duty mode only applies to control modes V/F and V/F + PG. All other modes must use the Heavy Duty

settings.
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00- 28

Command characteristic selection of master frequency

Range

0: Positive characteristic (0-10V / 4-20mA = 0 -100%)
1: Negative / inverse characteristic (0-10V / 4~20mA = 100 - 0%)

00-28= 0: Positive reference curve, 0 — 10V / 4 — 20mA = 0 — 100% main frequency reference.
00-28= 1: Negative reference curve, 0 — 10V / 4 — 20mA = 100 — 0% main frequency reference.

Note 1: Selection applies to analog input All and Al2.
Note 2: Al2 will be useful for analog input frequency command when 04-05=0.

Reference (%) Reference (%)
A A
100%——; ;
-10vV . Anal_og input , Analog input

ov 10V signal 10V ov 10V signal
(4mA) (20 mA) (4 mA) (20 mA)

- 100%

(a) Normal / Positive Characteristics (b) Inverse / Negative Characteristics

Figure 4.4.10 Positive/negative analog input as main frequency reference command.

00-29 Zero-speed operation selection
0: Operation based on frequency command
Range 1: Stop

2: Operation based on lowest frequency
3: Zero-speed operation

Refer to figure 4.4.11 for zero-speed operation in sensor vector mode (SV / PMSV) (00-00=3 or 00-00=4).
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RUN
Command

time

\4

Frequency
Reference
(Fref)

Fmin (01-08)

time

v

|

Output £ :
Frequency :
after softstart I
(Fout SFS) |
|

|

Pre-excitation | — -4— DC braking

I I
00-29=0 | o N | > time
| | | | | 1]

« > Iy Pl —
B.B107-16 | ! o :
| pre-Excitation) : : | :
| time : | | : :
I I I I '
I I b L :
Pre-excitation |—# | 1 <«— DC braking
I
00-29=1 R , > time
l .
. ——l—
BB 107-16 | E
Lo E
IR s
| ' ! :
Pre-excitation |[—m : : 0 braki
- raking
I
00-29=2 | - 2 > time
[ | ! -
. ! ' 07-
BB 107-16 | { 0708
I I :
S B '
b :
I ! ! :
L '
Pre-excitation |[—® | -¢— DC braking
I
00-29=3 L . > time
| B.B | | | | |
| 1 1 Zero|Speed | Zero Speedi 07-08
‘ 07-16  operation operation

Figure 4.4.11 Zero-speed operation of sensor vector (SV) and PM vector (PMSV) mode

DC injection braking activates when the run command is removed and output frequency falls below the DC
injection braking start frequency (07-06). DC injection braking will be active for the time set in parameter 07-08
DC injection braking execution time. Refer to figure 4.4.62 for more information on the pre-excitation operation.
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00-32 Application Selection **

: General

: Reserved

: Conveyor

: Exhaust fan

: Reserved

: Compressor

: Hoist- * Consult TECO for the settings
: Crane- * Consult TECO for the settings

Range

~No o0 WN P O

Note: Before to set up 00-32 Application, it should do initialized setting (parameter 13-08) first. When setting
00-32, the I/O port function changed automatically. To avoid accident, be sure to confirm the 1/0O port signal of

inverter and external terminal control

00-32=2: Conveyor

Parameter Name Value
00-00 Control mode selection 0: VIF
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.0 sec
00-27 HD/ND selection 0: HD
08-00 Stall prevention function xX0xb: Stall prevention during deceleration

00-32=3: Exhaust fan

Parameter Name Value
00-00 Control mode selection 0: VIF
11-00 Direction lock selection 1: Forward direction only
00-27 HD/ND selection 1:ND
01-00 V/F curve selection F
07-00 Momentary stop and restart selection | 1. Enable
08-00 Stall prevention function xx0xb: Stall prevention during deceleration

00-32=5: Compressor

Parameter Name Value
00-00 Control mode selection 0: VIF
11-00 Direction lock selection 1: Forward direction only
00-14 Acceleration time 1 5.0 sec
00-15 Deceleration time 1 5.0 sec
00-27 HD/ND selection 0: HD
01-00 V/F curve selection F
07-00 Momentary stop and restart selection | 1: Enable
08-00 Stall prevention function xx0xb: Stall prevention during deceleration
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00-32=6: Hoist* Consult TECO for the detailed settings

Parameter Name Value

00-00 Control mode selection 2:SLV

00-05 Main Frequency command source selection 0: keypad

11-43 Hold Frequency at start 3.0Hz

11-44 Frequency hold Time at start 0.3 sec

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

11-01 Carrier frequency 5.0kHz

05-01 Frequency setting of speed-stage 0 6.0 Hz

05-02 Frequency setting of speed-stage 1 30.0 Hz

05-03 Frequency setting of speed-stage 2 60.0Hz/ 50.0 Hz

03-28 Photo-coupler output 5 : frequency detection 2

07-18 Minimum baseblock time 0.3 sec

08-00 Stall prevention function XX1X: Sta!l prevention ineffective in
deceleration

03-13 Frequency detection level 2.0Hz

03-14 Frequency detection width 0.1 Hz

08-18 Selection of low-torque operation 0: Deceleration to stop

08-19 Level of low-torque detection 2%

08-20 Time of low-torque detection 0.5 sec

08-09 Selection of input phase loss protection 1: Enable

08-10 Selection of output phase loss protection 1: Enable

00-32=7: Crane* Consult TECO for the detailed settings
Parameter Name Value

00-00 Control mode selection 0: VIF

00-05 Main Frequency Command Source Selection | 0: keypad

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

00-27 HD/ND Mode selection 0: HD

11-01 Carrier frequency 5.0kHz

05-01 Frequency setting of speed-stage 0 6.0 Hz

05-02 Frequency setting of speed-stage 1 30.0 Hz

05-03 Frequency setting of speed-stage 2 60.0 Hz

03-04 Multi-function terminal Function setting-S5 2: Multi-speed/position setting
command 1

03-05 Multi-function terminal Function setting-S6 3: Multi-speed/position setting
command 2

03-28 Photo-coupler output 23: Source of operation command

08-00 Stall prevention function XX1X : Stgll prevention ineffective in
deceleration

08-09 Selection of input phase loss protection 1: Enable

08-10 Selection of output phase loss protection 1: Enable
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00- 33 Modified Parameters

0: Disable

Range
1: Enable

This parameter automatically lists all the adjusted parameters. When the default value is adjusted and 00-33=1, it
will list all the parameters different from default values in the advanced modes and these parameters can be
edited directly. The adjusted parameters list displays only when 00-33 is set from 0 to 1 or 00-33=1 at start up.

If user wants to restore to the original editing interface, it is only required to set parameter 00-33=0.

This function can display 250 adjusted parameters. If they are more than 250 parameters, it will list the adjusted
parameters before 250.

Note: Itis only for LCD keypad.

Example: Set 00-03 (alternative run command source selection) to be different from the default value.

Steps LCD Display Descriptions

Group
1 01 V/F Pattern
02 Motor Parameter

The starting parameter group (00) in the setting modes of A (Up)/
V¥ (Down) selection groups.

PARA 00

-01. Motor Direction
> |-02. RUN Source Press READ/ ENTER key and A (Up)/ ¥ (Down) to select

.03 Sub RUN Sourcel alternative run command source (00-03).

Edit 00-00
Sub RUN Sou ce

3 E Terminal

Press READ/ ENTER key and adjust the value. The selected setting
value will flash.

(0~4)
<2>
PARA 00
-33. Modify paramete

4 |-41. UserP1 Press DSP/ FUN to the menu of modified parameters (00-33).
-42. User P2
Edit 00-33

5 E EMog:fy parameter Press READ/ ENTER key to adjust the value to 1 (The modified
©0-1) nable parameter is enabled.) The selected setting value will flash.
<0>
Modify 00

00-03. Sub RUN Source
6 | GRS IVASEIEINEIE | Press DSP/ FUN back to the advanced modes.
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User parameter setting (00-41 to 00-56) (only for LCD keypad)

00- 41 User parameter 0
00- 42 User parameter 1
00- 43 User parameter 2
00- 44 User parameter 3
00- 45 User parameter 4
00- 46 User parameter 5
00- 47 User parameter 6
00- 48 User parameter 7
00- 48 User parameter 8
00- 50 User parameter 9
00- 51 User parameter 10
00- 52 User parameter 11
00- 53 User parameter 12
00- 54 User parameter 13
00- 55 User parameter 14
00- 56 User parameter 15

User parameter (00-41 ~ 00-56) can select 16 sets of parameters (01-00 group ~ 24-06 group) and put them
into the list to do the fast access setting.

«  When the access setting of parameter 13-06 is set to 1, user parameter 00-41 ~ 00-56 can be displayed and
changed.
User parameter 00-41 ~ 00-56 can be changed in the advanced modes, exclusive of being in operation.
Set value in the parameter of 00-41 ~ 00-56 and set 13-06 to 1.

«  When 13-06=1, only parameter of 00-00 ~ 00-56 can be set or read in the advanced modes. 13-06=1 is
enabled in the parameter setting of 00-41~00-56.
When user would like to leave the screen of user parameters, press RESET key and then DSP/FUN key to

select parameter Group 13.
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Example 1: Set 03-00 (Multi-function terminal Function Setting-S1) to user parameter 0 (00-41)
Steps LCD Display Descriptions
Group
00 Basic Func,
1 01 V/F Pattern Select the start parameter group (00) in the advanced modes.
02 Motor Parameter
PARA 00
5 ' Press (READ/ ENTER) key and A (Up) / ¥ (Down) to select user
i 43' User P2 parameter 0 (00-41).
Edit 00-41
3 User P0=00-41 Press (READ/ ENTER) key to the screen of data setting/ read.
00-41 User PO * The selected setting value will flash.

<00-01 - 24-07>

Edit 00-41
User P0=00-41

12-17=000.00Hz

12-18=0000.0A

- Press « (Left) / » (Right) and A (Up)/ ¥ (Down) key to set the
4 [03-0 s1 Function Sel i Ny : : : .
<00-01 - 24-07> value to 03-00 (' Multi-function terminal Function Setting-S1)
Edit 00-41 | Press (READ/ ENTER) key to save 03-00 and the digit stops
User PO=03- 0 flashing
5 103-00 s1 Function Sel and the screen displays User PO = 03-00; 03-00
<00-01 - 24-07> (Multi-function terminal Function Setting-S1) has been defined as
00-41. Few seconds later, the selected digit will flash again.
Monitor
Freq Ref Press (DSP/ FUN) key to the display of main screen.
6 12-16=000.00Hz * |If users do not press BACK key in one minute, the screen will

automatically display the monitor mode shown as the left figure. The
automatically return time can be set via 16-06.
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Example 2: After one or more parameters in 00-41 ~ 00-56 are set, user parameters settings are as

follows.
Step LCD Display Descriptions
Group
13 Dri Stat .
1 14 Pettn Select the start parameter group (03) in the advanced modes.
15 PLC Monitor
PARA 13
5 -06. Access Level Press (READ/ ENTER) and A (Up) / ¥ (Down) key to enter the access

-07. Password 1 level of parameter (13-06).

-08. Initialize

Edit 13-06

Access Level
3 Press (READ/ ENTER) key to enter the screen of the data setting/ read.

1 User Level * The selected setting value will flash.

(0~2)

<2>
Press A (Up) / ¥ (Down) key to change setting value to 1 (13-06=1, user
level) and Press (READ/ ENTER) key to save the setting value (03-00).

—ADV— GO01-02 . . . .

Access Level Then, the digit stops flashing and the screen displays the setting value.

4 User Level Few seconds later, the selected digit will flash again.

(<O'221 | User level (13-06=1) can be set by one or more parameters in the user
parameters of 00-41 ~ 00-56. If users do not set user parameters, 13-06
will not be set in the user level (setting value=1).

PARA 13

-06. Access Level

5 Press (DSP/FUN) key to the display of subdirectory.
Group
6 Press (DSP/FUN) key to the display of group directory. It is required to
press A (Up) key to select Group 00 User Function.

Monitor

Freq Ref Press (DSP/ FUN) key to enter the main screen. If user would like to leave
7 12-16=000.00Hz the screen of user parameters, press RESET key and then DSP/FUN key
to select parameter Group 13. Hotkeys are only enabled in inverter

12-17=000.00Hz software V1.4.

12-18=0000.0A

Group

8 00. User Function00 User | 13-06 can be selected to be adjusted so leave parameters or enter
13.Driver Status parameter group 00 to edit user parameters is allowable.

PARA 00

9 S1 Function Sel Press (READ/ ENTER) key and A (Up)/ ¥ (Down) key to select user

parameter 0 (00-41) display.

4-109



Step LCD Display Descriptions
Edit 00-41 | Press (READ/ ENTER) key to enter the screen of data setting/ read.
S1 Function Sel *The selected setting value will flash.
10 0] 2-Wire (FWD-RUN)
(00~57) In this example, 03-00 (Multi-function terminal Function Setting-S1)
<00 > < 03-00 > | has been defined as user parameters (00-41). The right bottom
location displays the original parameter group.
Edit 00-41 | Press A (Up)/ ¥ (Down) key to change the setting value to 2. Use
S1 Function Sel (READ/ ENTER) key to save the setting value.
11 |0 FJOG
(00~57) When the selected setting value does not flash again, the setting
<00 > < 03-00 > | value will be saved to 00-41 and 03-00 simultaneously.
Monitor
Freq Ref Press (DSP/FUN) key to the display of main screen.
12-16=000.00Hz
12 * If users do not press (DSP/ FUN) key in one minute, the screen will
12-17=000.00Hz automatically display the monitor mode shown as the left figure. The
automatically return time can be set via 16-06.
12-18=0000.0A

User Parameter Run Mode Structures

A. Define Parameter Group 0~24 as user parameters except parameter 00-00 and 00-41~00-56.

[ Main Screen ] [ Main Menu] [ Subdirectory] [ READ/ ENTER]

j ?@

Monitor

Freq Ref Group -00 Control Method
|—— 0
12 - 16 =000 . 00Hz 00 Basic Func. -01 Motor Direction

12-17 = 000.00Hz __y |01 V/F Pattern A -02 RUN Source
12-18 = 0000.0A 02 Motor Parameter + *

® ®g

PARA 00 Edit 00-41
- User PO

A er PO

7 -42 User P1 - 01-00  V/F Pattern. Sel
-43 User P2 (01-00 - 24-06)

-55 User P14
-56 User P15
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Note: User level (13-06=1) can be set by one or more parameters in the user parameters of 00-41 ~ 00-56.

[Main Screen] [Main Menu] [Subdirectory] [READ/ ENTER]
@ @
Monitor Grow
Freq Ref < -00 KVA Sd
12 - 16=000. 00Hz -01 SIW Version 1

12-17 = 000.00Hz — | 14PLCSatting Y -02 El epsed Timel

12-18 = 0000.0A 15 PL C Monitor ?
PARA 13 Edit 13-06
-06 Access Level > Access Level

-
‘ -07 Password 1 - 1 User Level
% -08 Initidize ©0-2)
<2>
A
READ
Group @ + PARA 13 R
00 User Function QESE) -06 Access Level -

13 Driver Status B —

® '@ e__

Group | -41 S1 Function el

00 User Function
-

13 Driver Status =

00- 57 SV High Speed Mode
0: SV High Speed Mode 1
Range .

1: SV High Speed Mode 2

When the inverter runs in SV mode, SV high speed mode 2 is selected if it is required to use urgent accel./ decel.
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01-V/F Control Parameters

01-00

V/F curve selection

Range

0~FF

The V/F curve selection is enabled for V/F mode with or without PG or SLV2 mode. Make sure to set the inverter
input voltage parameter 01-14.

There are three ways to set V/F curve:

(1) 01-00 = 0 to E: choose any of the 15 predefined curves (0 to E).

(2) 01-00 =0F, use 01-02~01-09 and 01-12~01-13, with voltage limit.

(3) 01-00 = FF: use 01-02~01-09 and 01-12~01-13, without voltage limit. Refer to the following figure.

Output
Voltage

250V The Output Voltage Limit Curve

(the voltage limit of 400V class

40V / is two times.)
5V

> Output
0 01-02 01-02 ~ Frequency
40 (the output frequency in the max. voltage)

The default parameters (01-02~01-09) are the same when 01-00 is set to F (default) and 01-00 is set to 1.

Parameters 01-02 to 01-13 are automatically set when any of the predefined V/F curves are selected.

Note: This parameter is not affected by the initialization parameter (13-08).

Consider the following items as the conditions for selecting a V/F pattern.
(1) The voltage and frequency characteristic of motor.
(2) The maximum speed of motor.
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Table 4.4.3: 1 - 2HP V/F curve selection (200V)

Type| Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
" Low v)
0 5 Starting 8 A
Torque
O.(F) ] ©
50Hz = ) 50Hz 146 |
(50Hz o High o
o g Starting | 9 73
0 Default 0558 = () o ! ; (H2)
o . : = Torque W 1325 i
e setting) e
>
oy =4
© 1 =
o 60Hz oy g Low el
g Saturatio| _F c Starting | A i
n (60Hz @ 2 Torque ®
60 Default 60Hz
Hz setting.) 14.61-7 A
015 ey (1.(F) i 71'2 I
50Hz 721"} High AL (H2)
Saturatio| 2 153 w o () Starting | B w183 i
n Torque
v v
M A
@) ©
72Hz 3 90Hz C
L] f =5l
7214 i 724{ ¢
0753 70 () . 0153 Tt ()
Qo @
@ S
o : B W)
3 Variable 4 et e : 2 az 2
g Torque 1 T
c ) 2 )
G | %0 y g 120Hz D
o | Hz ) - @ i =
= Variable 5 . g o
5 5 724/ |
2 Torque 2 K o) < 1153 FEEAC)
2 £
3 , IS
5 Variable 6 2 W
> Torque 3 ) 8 e ?
Y] ®
60 . 180Hz E
Hz . : ®
Variable 7 72 3.5 |n
Torque 4 65 H 72}/
415 : it (H2) 0153 w1 (H2)
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Table 4.4.4: 3 - 30HP V/F curve selection (200V)

Type| Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
W Low
0 A Starting 8
Torque
50Hz = oD 50Hz [
(50Hz | 7 . High
S Default| *t% > (1) S Starting |9
% ¢ 01325 o g TOI’que
3 setting) S
g 1 o
© 60Hz £ Low
< . F iy 5 / V)
S Saturati | (goHz | & Starting | A )
S on Default P =y Torque -
© | 60Hz setting.) ' T |60Hz "
Ay y Hat
50Hz wp High g
Saturati| 2 T Sek (i) Starting | B 1573 o (1)
on Torque
Y sk
& i
72Hz 3 = 90Hz C
Q (5]
= T ot g 2 T oA
= 681 | Sal/
[ 153 Ay () 3 ; S
g g 11.(;3 sogh (%)
o v ~ N )
g Variable . g = 2
< 4 o
o Torque 1 5 i
% |50Hz b 120Hz D
S Variable p : 2 w7
o ¥, @) kRl A
[ 5 6.4 o e
Q@ Torque 2 0 1.*3// T (=) by i T (i)
g R 3 Y »
T Variable 6 @ ) )
> Torque 3 8 )
60Hz o 180Hz E
Variable l ®) T feA
7 621, 8l
Torque 4 oﬁ1f () 6:t-31.5 3 Tk (i)
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Table 4.4.5: 40HP and above V/F curve selection (200V)

Type| Specification | 01-00 V/F curve Type| Specification |01-00 VIF curve
) Low v
0 > Starting 8 b
o (F Torque &
50Hz S @)(F) 50Hz [~
g ()
c (50Hz b 0 Starting | 9
o Default - (i) =)
= X 1325 A o Torque =2 (1)
o setting) 5
= [
s 1 @ V)
© = Low =5
= 60Hz F L0 g ;
o , e b
) Saturation| (60Hz n Starting | A i
G Default = 5, Torque .
O | 60Hz setting) - T |60Hz -
- 1% F: . : > (i
e AR High 3153 T (i)
17+ .
Sa?l?rg'ﬁon 2 53 o (i) Startlng B
Torque
V;
o)) :’f( !
72Hz 3 90Hz c )
o 36 8 16 ey
= 7.71. Q 7.7}
2 153 o () 3 $153 wraE ()
[0 (O]
0 W x
o Variable = < ) .
] 4 A
5 Torque 1 o
> |50Hz @ S 120Hz D )
> ann i —_
o Variable M @) g 6]
|E Torque 2 5 7_'|71..|3/.: k(i) 8_ 7.7}
[} % 153 ()
2 S
8 Variable N 7 v
G 6 c o 2
= Torque 3 o)
(@) .
60Hz - 180Hz E iE)
Variable | | & ® 2ol
Torque 4 " I T (i) 771 i
153 e ()
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Table 4.4.6: 1 - 2HP V/F curve selection (220V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
PRy Low
0 Starting 8
O.F) Torque
50Hz F . |90Hz High
5 (50Hz | 53 S 9
= O \ o Starting 9
© Default| 7325 aren | 2
Q ; o Torque
= setting ) [
& 1| g
I 60Hz E | k] Low i)
% Saturati | ( g0Hz @ 2 Starting | A "
O |goHz| ©O" |Default 2 |sony| Toraue :
Seting ) 5./~ @ i
50Hz 191} Low psladg
Saturati 2 53 2 Starting B w153 T (H2)
on Torque
)
: oY
® ©
72Hz 3 90Hz C
132: """ LA
- H 2 =) 791 ¢
o 153 A @ 0153 )
B S
= V) o] v
e Variable | e & ) @
s Torque 1 >
© ® g (b))
ey
O |50Hz Iy @ s 120Hz D
o ; S8
S Variable 79| = 145 ey
3 Torque 2| ° | 2 721/
: 8_ 0153 b (H2)
2 c
'% Variable | b : i . .
> Torque 3 5
0 © ©)
60Hz b o | 180Hz E
Variable 7 ;? : _» ) 145 foorery
015 w 721} i
Torque 4 0153 T (H2)
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Table 4.4.7: 3 - 30HP V/F curve selection (220V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
W Low v)
0 il Starting 8 W
Torque &)
(0),(F)
50Hz F ’ 50Hz . .
High 16.2}-p =)
( 50Hz 14y “ S . 146} /L
S 750 ) tarting 9 (/g
i) Def,au“ 07375 = () = Torque ZI6132§5 (i)
.S setting ) S
= 1 -
= v) =
] 60Hz = et £ Low
s Saturati | ( goHz i Starting A
= on | Default B @ Torque
o i u HExll %’
O | 60Hz setting ) T |60Hz
o - idFi
50Hz 75} ) Low
Saturati | 2 15 R Starting B
on Torque
) m(V)
© =
72Hz 3 90Hz C )
14}y —
o 7540} . o 25
= 453 ey (W) g 751 i .
5 3 #2153 v (%)
3 w)
@ Variable < g )
S 4 )
& Torque 1 S
@) =) i
o 50Hz ) ®) e 120Hz D
3 Variable 5l @ o b
|9 Torque 2 5 % 1’3// (=) g 750
© o 1153 g (i)
el c
g Variable | s 2 Y “
g Torque 3 = = ¢
© E)
60Hz . 180Hz E
Variable oy
Torque 4 ! i Ny BNV
H15 v % (Hz S Rt (i)
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Table 4.4.8: 40HP and above V/F curve selection (220V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
) Low i)
ey / o
0 Starting 8 i
E@,(F) Torque €) -
50Hz F o 50Hz High {-.3 7 ®
(50Hz A ! 3
c £50( . D Starting 9 501 4 .
S Default | 4375 GBI Torque 17375  (1e)
g setting g
] .
S 60Hz F ) £ Low
© Saturati | (6oHz | % Starting A il
Q
5 on Default HE %) Torque W
O |60Hz setting ) T |60Hz n
ooy (TLF B
50Hz 2810 L. Low N
Saturati| 2 153 W Starting B » 753 ¥ (i)
on Torque
sl : v)
7
72Hz 3 90Hz C )
o 85|/ § 8: ~~~~~
2 1o w0 3 3153 w9
g i W
3] i V) - N
g Variable W ~ = ¢
8 Torque 1 4 S
5 q g (@)
8 |50Hz s ) b 120Hz D
S Variable 4 2 A
'9 Torque 2 > 5:151..‘3/,: (i) S :-_:53 153 e ()
<@ oL
E ] W E (V)
5 Variable 6 s 2 w 2
> Torque 3 8
iE)
60Hz 5 o 180Hz E
Variable | s @) g
Torque 4 a5 E ) 85l | ]
2153 et (i)
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Table 4.4.9: 1 - 2HP V/F curve selection (230V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
A Low W
0 Starting 8 i
(O)(F), Torque ©
50Hz E w 50Hz High v o
c 15.5 -+ [0) S
50Hz | 2 ! ) 21/
% Igefault ?/ 3 25 w (H2) g- Starting 9 aa :
Q setting ) |9 Torque 0 1325 W)
% 1 (W) g
s 60Hz E = 8 Low at )
2 Saturati | ( goHz 0 2 Starting | A
G 60Hz| °" |Default 2 leong| TOrue ®
setting )| .| /0@ w2l ()
50Hz 83t( | ) Low e
Saturati | 2 15 3 08 Starting B 0 153 £ )
on Torque
V)
230 V)
S
© ©)
72Hz 3 90Hz C
12; ----- N 1-5-.5 rrrrr ‘
o 07153 60 72 (H2) § '01,5 3 S )
2 ; =
% Variable |, e g ot
5_3 Torque 1 o @ o
O |50Hz i @ s 120Hz D
% Variable | e = 155 |y
o 74F - 83|
,9 Torque 2 013 e % 0153 60120 (H2)
o
) &
S _ v S
-g Variable 6 7 mm )
> Torque 3 5 ‘
" © ®
60Hz Hs o 180Hz E
Variable 7 ;i - 15.5 bonenny
) . 1 8311 i
Torque 4 015 3 H S Sl )
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Table 4.4.10 : 3 - 30HP V/F curve selection (230V)
Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
w Low W
0 - Starting 8 o
Torque &)
50Hz F o S0Hz| . o .
( 50HZ 146w + g 15:3 ..... ’
S g 1) Starting 9 E5(27d
i) Default 07325 = () 3 Torque Zv9132§5 (i)
g setting ) S o
s 1 =
o (@]
© 60Hz E . £ Low
IS Saturati | (g0Hz | g Starting A
% on | Default i < Torque
O | 60Hz setting ) T |60Hz
ezl 15,43
50Hz 741} I Low
Saturati| 2 153 £ (%) Starting B
on Torque
) o)
) ot
72Hz 3 90Hz C -
14.6 |- —
o 78}¢} - § 2z,
= 153 A () TE(
'% % - 153 v (%)
k) )
8 Variable |, | e )
8 Torque 1 S
O g i
[¢] 50Hz 55 (5) e 120Hz D
& Variable | | %1 @ a} -
|9 Torque 2 0q1~.3 ] > (Ho) §_ 7'_:'5 a il o (i)
I ‘é 153 e e
QO
8 Variable e g V)
5| |Toaues| © z
S orque 5
o E)
60Hz ; " 180Hz E
Variable -C-'.:':‘ o i 0 | el
Torque 4 ! o e el
015 = W) Y5 sk 1)
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Table 4.4.11: 40HP and above V/F curve selection (230V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
220%) Low woef))
0 Starting 8 )
0),(F) Torgue (3
50Hz F 50Hz . ®
(50Hz | 5717 High
c 891 | ) Starting 9 .
o Default 1325 5¢ (H2) 5 Toraue w3 (i)
b5 setting ) = q
8 5
2 1 2
Q.
© 60Hz = " v £ Low
g Saturati | ( g0Hz g Starting A sl
on Torque
5 Default < q 1
O | 60Hz setting ) T |60Hz _ f
a7l MFE /2
S0Hz 5"'.1'53 e (i) Low i
Saturati 2 o Starting B » 153 £ )
on Torque
) : N
72Hz 3 90Hz C *)
e 1% 13 -
= e e (i 891 i
'% 193 T ) 3 $153 T ()
(&)
3] i W) x e 4 V) N
s Variable e 5 w ?
g Torque 1 4 = (@
% 50Hz o " o) ‘g 120Hz D .
2 Variable 41 i) 2 T
2 Torque 2 > ::'Jg{.'a/: roo | 8 s TEER (1)
Q o
8 ) g v
P Variable 6 e @ s ?
> Torque 3 8
iE
60Hz _ 7) 180Hz E )
Variable 7 o i) -
Torque 4 115 ..  (@9) 891 |
2153 ot ()
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Table 4.4.12:1 - 2HP V/F curve selection (380V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
sy Low o )
0 Starting 8 '
O),(F), Torque ©)
50Hz F . |90Hz . - o
5 (50Hz | 87 o ahoh | R
§ Default| 09375 i (H) g Tor ug '5=[-]3" .
= setting ) [t a 1325 ()
o N o
© 1 -_1;.(') E
IS 60Hz = h i Low
% Saturati | ( goHz @ 2 Starting | A
O |goHz| ©" |Default £ |6oHz| | ordue
setting ) oy 06
50Hz 6l i Low
Saturati 2 153 ) Starting B
on Torque
.'.'-s(v) V)
bl
@) o
72Hz 3 90Hz C
LY} S
7ot BN o i
o 153 772 ) o 0153 At ()
@ W)
% Variable - & et ) 2
o Torque 1 4 o
] ) g
o o ()
O |50Hz iy " S 120Hz D
(] . ’ =
S Variable . = .
<} 5 58k [} A6 o
o Torque 2 013 ) % s
= o 3115 3 e (1)
Q o
2 2
. \
% Variable 6 .-.'-s( ) g !-‘:.‘:(V) !
> Torque 3 o :
" © ®
60Hz o © 180Hz E
Variable 7 8 756 [
Torque 4 015 F ) o P
2153 o (1)
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Table 4.4.13: 3 - 30HP V/F curve selection (380V)

ype | Specification - curve ype| Specification - curve
T S ificati 01-00 VIF T S ificati 01-00 VIF
Y Low
0 Starting 8
(0),(F), Torque
50Hz F 50Hz .
(50Hz | #7-7 High
13} i + 1
5 Default| 07325 st | 8 Starting °
S setting ) <) Torque
Q (@)
= 1 2
& 60Hz [ F | . £ Low ’
s Saturati | (goHz | g Starting A W
£ on | Default % < Torque -
O |60Hz setting ) T |60Hz iy
iiF 1+
w2ty )
50Hz 1 - Low
Saturati| 2 ik At () Starting B 3 (i)
on Torque
V) v
S ':.'E.:( )
() -
72Hz 3 90Hz C )
FE2 g —
Qo ub . § .2 A
= 953 e (1 =l
'% § £153 war ()
k) V)
@ Variable 4 i < st ?
8 Torque 1 ag’_
(@) = HH
© 50Hz . ) 8 120Hz D
) Variable sl @ o
S Torque 2 5 ”if{,'a//.- r (o) §_ e (i)
[ X
S W) S
= Variable | B 5 ) .
> Torque 3 §
iE
60Hz - 180Hz E )
Variable Wi ®) [y
Torque 4 ! ”5‘{,5'//. i (%) e o
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Table 4.4.14: 40HP and above V/F curve selection (380V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
) Low
0 Starting 8
50H oo 50H foue
z F z .
(50Hz | 29} High
c 1471 . D Starting 9
o Default 9375 (i) S
= - o Torque
§ setting ) S
1 .
© 60Hz F el £ Low "
© Saturati | (6oHz | % Starting A W
g]
= on | Default ey < Torque T
O |60oHz setting ) T |60Hz ..
i F i
50Hz w7l L Low i
Saturati 2 15 % 5 () Starting B ¢ 153 (%)
on Torque
',.l:.'t(v) e V)
i) )
72Hz 3 90Hz C
H9 A =
2 193 wer ) 3 2153 e (1)
2 g
3] . W e 4 W) N
B Variable sz o - ¢
g Torque 1 4 =)
5 <3 o
© |50Hz ol 2 120Hz D
= Variable e @) g I
- Torque 2 > 14}1..]3/: T | 8 M T (1)
<@ oL
3 . ! § W
T Variable 6 s il e 2
> Torque 3 8
iE)
60Hz s ) 180Hz E
Variable 7 ma (&) 20|
Torque 4 175 7 (i12) w7l .
153 k(i)
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Table 4.4.15: 1 - 2HP V/F curve selection (400V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
PPN Low )
0 Starting 8
(0).(F) Torque ©)
50Hz F . |90Hz High
c ] - o)) |
T Default hr 1375 a2 Starting 9
o . o Torque
= setting ) [
o (@]
© 1 v) <
—_ tHH A
© 60Hz F g Low
% Saturati | ( goHz (2) < Starting | A
O |goHz| O |Default £ |6oHz| 'OTUe
Settlng ) Ry ' (M,(F)
50Hz 144} Low
Saturati| 2 153 o () Starting B
on Torque
m
a0 W
) o
72Hz 3 90Hz C
) - .
i ] T il
2 153 w5 72 (%) 9 01573 AT ()
) .
S Variable | e & s ) b
g Torque 1 o o
< = ©)
© |50Hz “ 5 120Hz D
> Variable u
o 5 1441 4] 259 ey
S} Torque 2 12(')91.3 T (=) % 441
: =1 %153 e ()
el IS
I
% Variable 6 -!:-';(V) g -!-.'-:-(V) =
> Torque 3 [} i
(7) o ©
60Hz b o 180Hz E
Variable 7 144, 29 by
Torque 4 015 w9 14 i
1153 e (i)
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Table 4.4.16: 3 - 30HP V/F curve selection (400V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
2 Low v)
0 Starting 8
0. Torque (@)
50Hz F e 50Hz High &
c PO W Starting 9
o Default| 07325 G 5
= . o Torque 7 (19)
§ setting ) = A
= 1 -
o (@]
S 60Hz F 5 EiV) £ Low v
s Saturati | ( 6oHz g Starting A tiex
£ on | Default ) < Torque -
O |60Hz setting ) T |60Hz 9
35} {F) hel
50Hz wat 1. Low Py
Saturati| 2 153 S0 Starting B 1573 o )
on Torque
W) v
it .'I}_":( )
® i
72Hz 3 90Hz C '
15 e _
Qo i - § 5}
» “153 s (1 Sl
.% % 153 s W)
5 W)
§ Variable 4 e = st ) s
8 Torque 1 g
@) =) i
g 50Hz . (5) e 120Hz D
) Variable A @ o 8.5 |-
= Torque2| ° | M | 3 v
° oy +153 o (%)
xS v =
'% Variable 6 e ' -!m(V) ,
> Torque 3 5
© iE)
60Hz - 0] 180Hz E
Variable 7 13 : ®) nshe
Torque 4 018 . W s Tt i)
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Table 4.4.17: 40HP and above V/F curve selection (400V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
sty Low s
0 Starting 8 )
50H iy 50H rore y
z F z . wtln ()
(50Hz | 37 High i
c 2500 . D Starting 9 55 | )
o Default 1375 (in:) 5 Torque 1 1325 ()
g setting ) g
1 -
@ 60Hz F s £ Low "
S Saturati | ( goHz & Starting A 55
Q
S on | Default i < Torque T
[0} 60Hz setting ) T |60Hz e
33} i13iF il
50Hz w51 ) Low T
Saturati 2 153 7 ok () Starting B ¢ 153 (%)
on Torque
.':_-:_-(V) V)
e
e )
72Hz 3 90Hz C
o i @ 23}t
= X e (i 5k
B 153 e () 3 3 i T (i)
g g
3) W) )
g Variable st - e t
8 Torque 1 4 =i
O g (@)
8 |50Hz _ @ - 120Hz D
s Variable e ) o) 23]
5 I = sl
2 Torque 2 > "'.'151(: e | 8§ i gy Ay
<@ oL
g el g v
5 Variable 6 e 2 i ?
> Torque 3 8
iE)
60Hz _ 0 180Hz E
. Li5
Variable 7 i €] 23] g
Torque 4 115 i () w5 | .
3153 et ()
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Table 4.4.18: 1 - 2HP V/F curve selection (415V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
sl Low Y
0 Starting 8 '
(O).(F) Torque ©)
50Hz F . |90Hz High » o
c 27,9 f5) | Aidpe
o (50Hz | 4o =) i oy | 7
§ Default| °9335 w0 g ?.Eimgg o j \
= setting ) 2 q 1325 Rl
g 1|, g
s 60Hz = ' i Low 24
% Saturati | ( goHz @ 2 Starting | A
O |goHz| O |Default £ |6oHz| 'OTUe
Setting ) ol , ((F) E-;;l
50Hz 149} Low 3
Saturati| 2 153 o O Starting B s
on Torque
W)
LR )
@) o
72Hz 3 90Hz C
279 feng
149" — % !
8 EE w77 ) 8 143317.5 3 At ()
) WV
£ Variable i & e ) *
o Torque 1 4 ° :
] ) g
N . o (D)
g 50Hz g “ 5 120Hz D
ET Variable 5 189l > 29 ey :
o Torque 2 013 ) % 149}(" i
l_ - FIETL A H b
) = 15 3 oy ()
= <
G
-% Variable | o s [ : I?(V) s
> Torque 3 [}
m O ®
60Hz £ o 180Hz E
Variable 7 sl 229 g
Torque 4 015 R () 1494 |
1153 e (i)
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Table 4.4.19: 3 - 30HP V/F curve selection (415V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
) Low v)
0 Starting 8 S
0. Torque (@)
50Hz F 50Hz . .
(50Hz | &4 High W
14.1 + 1 Bl
IS Default | 07325 st | 8 'Srfrzlgg ° 1331'3 i i
g setting ) S P
= 1 -
Q. (@]
] 60Hz F o) £ Low v
s Saturati | (goHz | g Starting A e
£ on | pefault ) < Torque o
O | 60Hz setting ) T |60Hz
; 7| ey
F4 | 1).iF) 25/ )
50Hz il i Low B
Saturati| 2 153 R ) Starting B #1573 )
on Torque
) v)
' 4
() i
72Hz 3 90Hz C '
Ll —
Q 141 h( - § |-k
= 153 ne e O EXIvE
2 2 £153 v ()
2 W) &
& Variable |, | = it ) ,
S Torque 1 g
®) g HH
g 50Hz - (5) e 120Hz D
=3 Variable ﬁ? X ) B oy -
e Torque 2 5 12'05{_’3//_-_ re | B et bl
° 2 £153 o (%)
XS] v =
'% Variable 6 Ehl *g : I?(V) ,
> Torque 3 [}
© iE)
60Hz s ) 180Hz E
Variable T ® S 4|n
Torque 4 ! 12051.(-? 2 1At i
»153 T (i)
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Table 4.4.20 : 40HP and above V/F curve selection (415V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
) Low g
0 Starting 8 )
@(F) Torque (® .
50Hz F ol 50Hz High W &
( 50Hz | - : . 171/
c adl . ) Starting 9 A ]
S Default | 375 @] 35 Torque 17375 £ 1)
g setting ) g
1 5
S 60Hz F ) £ Low "
® Saturati ( 60Hz ' g Starting A 1
Q
S on | Default i < Torque T
O |60Hz setting ) T |60Hz
e 2.2}y L
W73 by 1iaFs ol
50Hz e . Low '
Saturati 2 153 R () Starting B ¢ 153 (%)
on Torque
1Y) W
72Hz 3 90Hz c ")
o KV @ 3
D - - T (inf wnl
_% 153 T 3 e et )
)
3 i W) x Y N
g Variable m o H ..
8 Torque 1 4 =i
O g ()
8 |50Hz _ @ - 120Hz D
s Variable s ) g w3
2 Torque 2 > 3{.3/; tey| 8 V5 Tl ()
Q oL
E ) W E v)
S Variable 6 i @ m 2
> Torque 3 8
iE
60Hz _ 0 180Hz E )
- w5
Variable 7 o & N3 }n
Torque 4 175 X = (i) el .
153 ot )
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Table 4.4.21: 1 - 2HP V/F curve selection (440V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
Y Low oV
0 Starting 8
(O).(F) Torque ©)
50Hz F . |90Hz High , o
c | - ) [ 2
8 (50HZ | 5 /1 3 i el
§ Default| 071335 ) g ?.?:“Sg 9 Of .
= setting ) 2 q 1325 ()
Q. (@]
© 1 v <
—_ L+ —
S 60Hz F i Low
% Saturati | ( goHz @ % ?_tarting A
on =) orque
O | 60Hz Default T |60Hz q
Settlng ) 26 s ' (M,(F)
50Hz 2l Low
Saturati| 2 153 o O Starting B
on Torque
)
1% i :-(V)
) o
72Hz 3 90Hz C
L) - .
154 | T 1;.6. 77777 ; :
8 153 BT 8 0753 ATt ()
= . v)
S Variable S & st &
@ 4 =2 ;
= Torque 1 o o
< = ©)
O |50Hz - “ 5 120Hz D
o . 2
ET Variable 5 1‘5‘; . B 26 foeeess
o Torque 2 013 ) % wgl( ! ;
: = 153 oy ()
el IS
I
'% Variable 6 .:.w(V) g -:J:-(V) R
> Torque 3 [}
m O
“ ©
60Hz -77 o 180Hz E
Variable 7 182l 156 [
Torque 4 015 wF () w8l
1153 e (i)
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Table 4.4.22: 3 - 30HP V/F curve selection (440V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
N Low v)
0 Starting 8 *
0. Torque (@)
S0Hz A [ - S0Hz High " )
(50Hz |57 % Starting 9 B
IS Default| 07325 e |8 Torque = (i)
g setting ) S i
= 1 -
o (@]
S 60Hz F V) £ Low .
IS Saturati | (goHz | g Starting A 1
% on | Default 2) < Torque i
O |60Hz setting ) T |60Hz . “r
oy ) el
50Hz ATl - Low brieg
Saturati| 2 e G Starting B “153 o (i)
on Torque
V
-u:-( ) _.{__-:(v)
& i
72Hz 3 90Hz C '
wf —
Qo mh - § s
b 153 weE (O /i
2 3 153 T ()
2 w &
g Variable |, | ** =~ s ) 2
S Torque 1 S
O g e
g 50Hz e (5) e 120Hz D
o Variable Tt @ o o
o Torque 2 5 '"o’{_’g//_-_ rv | B
) oy +153 we (i)
= M G
-% Variable 6 o @ gy 2
> Torque 3 [}
o iE)
60Hz 0] 180Hz E
Variable T ®) Al
Torque 4 ! I.~021..}5//-'v w0y ':::1 = 3 o (i)

4-132




Table 4.4.23: 40HP and above V/F curve selection (440V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
N Low )
0 Starting 8 )
@),(F) Torque )
50Hz F o 50Hz High ®
(50Hz | |
c 7 . N Starting 9 ]
o Default 1325 (in:) S > (in)
=2 . o Torque
§ setting ) S
5 1 -
® 60Hz F i) £ Low "
© Saturati | (goHz | % Starting A taf
Q
S on | Default iy < Torque -
O |60Hz setting ) T |60Hz 9
al i13F3 N/
50Hz 17t . Low g
Saturati| 2 153 R () Starting B £ 153 o )
on Torque
.'Ji-(V) 15 ¥
o )
72Hz 3 90Hz C
15 [ =
2 e o 3 v
_% 153 ey (i) _g T o ()
)
° : v x 0
g Variable oz P s &‘
8 Torque 1 4 =)
O g ()
8 |50Hz @ - 120Hz D
t:T Variable ? ) <%} oy
—_ |. ; W
2 Torque 2 > 1}1(: e | § M ST ()
) &
o) c
g i A 2 v
S Variable 6 Hr @ 1z 2
> Torque 3 8
iE)
60Hz o 180Hz E
Variable | S @ A
Torque 4 115 i () 17} .
153 k(i)

4-133




Table 4.4.24: 1 - 2HP V/F curve selection (460V)

Type | Specification | 01-00 V/F curve Type| Specification |01-00 V/F curve
PPN Low ol
0 Starting 8
(0).(F) Torque ©)
50Hz F . |90Hz High , o
c 220)n, ) i Yy - y
o) (50Hz | S 5 i L2/
2 Detault 5 i | T Starting 9 9
2 setting) 2 Torque 07325 T (k)
Q.
% 1 -!'l'(V) g
S 60Hz = ' i Low
2 Saturati | ( goHz @ 2 Starting | A X
8 60Hz on Default % 60Hz TOI'C]UE' ®
Setting ) 80 by (M,(F) -:.:; ------ (A)
50Hz w51} Low ok
Saturati 2 153 ER Starting B 1153 = (i)
on Torque
)
2 v
) o
72Hz 3 90Hz C
*9fry
5} ~—~ :'9 """ i H
2 0153 wr 72 (%) § T At ()
f— v)
S Variable o & s ) =
o Torque 1 4 o :
c @) g
5 . = o)
© |50Hz il “ 5 120Hz D
S Variable ) ju N
= Torque 2|  ° i | S B9
) q 013 3 st i
: = 153 oy ()
o) IS
© . I
= Variable | st [ -:.:<~.(V) s
> Torque 3 [}
) O ©
60Hz oy o 180Hz E
Variable 7 8l 29 by
Torque 4 015 wF () vsl
1153 e (i)
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Table 4.4.25: 3 - 30HP V/F curve selection (460V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
Y Low v)
0 Starting 8 i
0. Torque (@)
S0Hz F 253 50Hz High )
c BT W Starting 9
o Default 01325 > (Hz) g )
= . o Torque T (1)
§ setting ) = A
= 1 -
o (@]
® 60Hz F st £ Low v
s Saturati | ( 6oHz g Starting A tis
£ on | Default ) < Torque "
O |60Hz setting ) T |60Hz #
33l {1)F) e
50Hz LA 1 Low el
Saturati| 2 e s () Starting B “153 o (i)
on Torque
2iz) )
& i
72Hz 3 90Hz C '
223}y —
o w7l - E 2613}
= <153 ne e G1F .7}
2 2 $153 v ()
g 0 &
g Variable |, | =~ g ) 2
S Torque 1 e
@) g e
g 50Hz e (5) 2 120Hz D
o Variable f5- @ ] 53]
2 Torque 2 5 "-'0’{_’3//_._ * () % w7l
) oy $153 o (%)
= v =
8 Variable "”” 1] st 2
© 6 c e 2
> Torque 3 [}
o iE)
60Hz - @ 180Hz E
Variable e ® TR -
7 | &l 133f
Torque 4 i 1.‘5/5, ) e = 1)
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Table 4.4.26: 40HP and above V/F curve selection (460V)

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 V/F curve
sy Low sinl))
0 Starting 8 )
@),(F) Torque ) .
50Hz F ol 50Hz High ®
(50Hz | 4 .
c 75 . N Starting 9 ]
o Default 1325 (in:) S > (in)
=2 . o Torque
§ setting ) S
5 1 -
® 60Hz F ) £ Low "
S Saturati | ( goHz & Starting A o
Q
S on | Default iy < Torque -
O |60Hz setting ) T |60Hz -
< N H Y
Ty iF]
50Hz 174} . Low
Saturati | 2 153 ZERY Starting B o)
on Torque
s §
CS
72Hz 3 90Hz c ")
WA A o)
g 178/ ] 8 ;,,;g .....
3 *153 ey (i) _g ey o ()
g g
3] W) V)
g Variable e P i 1
8 Torque 1 4 =)
O g (@)
8 |50Hz _ @ - 120Hz D
5 Variable iy (4) g AL
—_ |,u. ; /i
2 Torque 2 > 17.'151(: e | § TS ST ()
) &
o) c
g i ) 2 v
S Variable 6 s @ e 2
> Torque 3 8
iE)
60Hz N 180Hz E
Variable 7 ?75 ) Ay
Torque 4 175w Al 178} | ]
153 k(i)
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01-02 Maximum output frequency of motor 1
Range 4.8~599.0 Hz
01-03 Maximum output voltage of motor 1
200V: 0.1~255.0 V
Range 400V: 0.2~510.0 V
575V: 0.1~670.0 V
690V: 0.1~804.0 V
01-04 Middle output frequency 2 of motor 1
Range 0.0~599.0 Hz
01-05 Middle output voltage 2 of motor 1
200V: 0.0~255.0 V
Range 400V: 0.0~510.0 V
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01-06 Middle output frequency 1 of motor 1
Range 0.0~599.0 Hz
01-07 Middle output voltage 1 of motor 1
200V: 0.0~255.0V
Range 400V: 0.0~510.0 V
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01-08 Minimum output frequency of motor 1
Range 0.0~599.0 Hz
01-09 Minimum output voltage of the motor 1
200V: 0.0~255.0 V
Range 400V: 0.0~510.0 V
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01-12 Base frequency of motor 1
Range 4.8~599.0 Hz
01-13 Base output voltage of motor 1
200V: 0.0~255.0 V
Range 400V: 0.0~510.0 V

575V: 0.0~670.0 V
690V: 0.0~804.0 V
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V/F curve setting (01-02~01-09 and 01-12~01-13)

Select any of the predefined V/F curves setting ‘0’ to ‘E’ that best matches your application and the load
characteristic of your motor, choose a custom curve setting ‘F’ or ‘FF’ to set a custom curve.

Important:
Improper V/F curve selection can result in low motor torque or increased current due to excitation.

For low torque or high speed applications, the motor may overheat. Make sure to provide adequate cooling when
operating the motor under these conditions for a longer period of time.

If the automatic torque boost function is enabled (parameter 01-10), the applied motor voltage will automatically
change to provide adequate motor torque during start or operating at low frequency.

Custom V/F Curve Setting:

A custom curve selection allows users to set parameters 01-02 ~ 01-13 whereas a predefined curve selection
does not.
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Figure 4.4.12 Custom V/F curve
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Figure 4.4.13 Torque boosting
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When setting the frequency related parameters for a custom V/F curve values make sure that:

Fmax > Fpase > Fmid2 > Fmid1 >Fmin
(01-02) (01-12) (01-04) (01-06) (01-08)

The ‘SE03’ V/F curve tuning error is displayed when the frequency values are set incorrectly.

When 01-04 and 01-05 (or 01-18 and 01-19) are set to 0O, the inverter ignores the set values of Fmin2 and Vmin2.
The voltage values for 01-02~01-09 are irrelevant.

The value for maximum output voltage of motor 1(01-03) and the value for base output voltage of

motor 1(01-13) will depend on restore factory setting(13-08) to set the value of voltage.

When the control mode is changed parameter 00-00, 01-08 (Fmin) and 01-09 (Vmin) Will automatically be changed
to the default setting of the selected control mode.

SLV or SV Mode (Sensorless Vector or Sensor Vector Control)

Enter the motor data in parameter group 17 for SV and SLV control mode (00-00) and perform auto-tuning.

In the SV and SLV mode the V/F curve normally does not have to be re-adjusted after a successful auto-tune.
The maximum output frequency setting 01-02 (Fmax), base frequency 01-12 (Fbase), minimum output frequency
01-08 (Fmin), maximum output voltage 01-03 (Vmax) or base output voltage 01-13 (Vbase) can be adjusted but
the voltage is automatically adjusted by the internal current controller.

Set the base frequency (01-12, Fbase) to the motor rated frequency on the motor nameplate.

Perform the auto-tuning procedure after adjusting parameters 02-19 or 17-04 to reduce the voltage at no-load
operation.

Motor jitter can be reduced by lowering the no-load voltage. Please note that lowering the no-load voltage

increases the current at no-load.

* The setting of V/F curve in SLV2 is the same as that in VF mode.
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01-10 Torque compensation gain
Range 0.0~2.0

In V/F or VIF + PG and SLV2 mode the inverter automatically adjusts the output voltage to adjust the output
torque during start or during load changes based on the calculated loss of motor voltage.

Torque compensation gain (01-10) can adjust in the running time. No need to adjust in general except the
following:

o If the wire between inverter and motor is too long, add the value of 01-10

e If the capacity of motor is smaller than inverter, add the value of 01-10.

o If the motor vibrates, reduce the value of 01-10
Refer to the torque compensation gain adjustment shown in Figure 4.4.14.

Clhtmall Woltaoe
A

105%
Turgius
Iarsrrns:
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Figure 4.4.14 Torque compensation gain to increase/decrease output torque

Increase value when:
¢ The wiring between the inverter and the motor very too long
¢ The motor size is smaller than the inverter size

Note: Gradually increase the torque compensation value and make sure the output current does not exceed
inverter rated current.

Reduce value when:
e When experiencing motor vibration

Important:

Confirm that the output current at low speed does not exceed the rated output current of the inverter.

01-11 Selection of Torgue Compensation Mode

0: Torque Compensation Mode 0

Range .
1: Torque Compensation Mode 1

Torque compensation mode 0 is the general mode.
Torque Compensation Mode 1 is the high speed mode (120~160Hz) and the compensation amount decreases as
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the increasing frequency. When the speed is at 0~120Hz, the compensation amount is the same as that in
Torque compensation mode 0.

01-14 Input voltage setting

200V: 155.0~255.0V
400V: 310.0~510.0 V
575V: 540.0~670.0 V
690V: 648.0~804.0V

Range

The minimum input voltage of inverter is 0.1V.
Set the inverter input voltage (E.g. 200V / 208V / 230V / 240V or 380V / 415V [/ 440V / 460V [ 480V).

This parameter is used as a reference for predefined V/F curve calculation (01-00 = 0 to E), over-voltage
protection level, stall prevention, etc...

Note: It will depend on restore factory setting(13-08) to set the value of voltage

01-15 Torque compensation time

Range 0~10000 ms

Set the torque compensation delay time in milliseconds.

Only adjust in the following situations:

Increase value when:
¢ When experiencing motor vibration

Decrease value when:
¢ When motor torque response is too slow

01- 16 Maximum output frequency of motor 2
Range 4.8~599.0 Hz
01- 17 Maximum output voltage of motor 2

200V: .1~255.0 V
400V: .2~510.0 V
Range 575V: 0.1~670.0 V
690V: 0.1~804.0 V

01- 18 Middle output frequency 2 of motor 2
Range 0.0~599.0 Hz
01- 19 Middle output voltage 2 of motor 2

200V: 0.0~255.0 vV
400V: 0.0~510.0 V
575V: 0.0~670.0 V
690V: 0.0~804.0 V

Range
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01- 20 Middle output frequency 1 of motor 2
Range 0.0~599.0 Hz
01- 21 Middle output voltage 1 of motor 2
200V: 0.0~255.0 V
400V: 0.0~510.0 V
Range
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01- 22 Minimum output frequency of motor 2
Range 0.0~599.0 Hz
01-23 Minimum output voltage of motor 2
200V: 0.0~255.0 vV
400V: 0.0~510.0 V
Range
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01-24 Base frequency of motor 2
Range 4.8~599.0 Hz
01- 25 Base voltage of motor 2
200V: 0.0~255.0 vV
400V: 0.0~510.0 V
Range
575V: 0.0~670.0 V
690V: 0.0~804.0 V
01- 26 V/F Curve Selection of Motor 2
Range O~FF

Note: Motor 2 V/F curve uses the same settings as motor 1.
Note: Motor 2 V/F curve is the same as Motor 1, please refer to Table 4.4.3~26
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02 - IM Motor Parameters

02- 00 No-load current of motor 1
Range 0.01~600.00 A
02- 01 Rated current of motor 1
Range V/F and V/F+PG modes are 10%~200% of inverter’s rated current. SLV, SV modes are
25%~200% of inverter’s rated current.
02-03 Rated rotation speed of motorl
Range 0~60000 rpm
02- 04 Rated voltage of motorl
200V: 50.0~240.0V
400V: 100.0~480.0 V
Range
575V: 150.0~670.0 V
690V: 200.0~804.0 V
02- 05 Rated power of motor 1
Range 0.01~600.00 KW
02-06 Rated frequency of motor 1
Range 4.8~599.0 Hz+
02-07 Pole of motor 1
Range 2-16
02-09 Excitation current of motor 1 <1>
Range 15.0~70.0 %
02-10 Core saturation coefficient 1 of motor 1 <1>
Range 1~100 %
02-11 Core saturation coefficient 2 of motor 1 <1>
Range 1~100 %
02-12 Core saturation coefficient 3 of motor 1 <1>
Range 80~300 %
02-13 Core loss of motor 1
Range 0.0~15.0 %
02-15 Resistance between wires of motor 1
Range 0.001~60.000 Q
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02-19 No-Load Voltage of motor 1

200V: 50~240 V

400V: 100~480 V
575V: 420~600 V
690V: 504~720 V

Range

Motor parameters are automatically set when performing an auto-tune (17-10=1). In most case no adjustment is
required after performing an auto-tune except when using the inverter in special applications (e.g. machine tool,
positioning, etc...).

Please refer to parameter group 22 for permanent magnet motor parameters.

(1) Number of motor poles (02-07)
Set the number of motor pole according to the motor nameplate.

(2) Motor rated power (02-05)
Set the motor power according to the motor nameplate.

(3) Motor rated current (02-01)
Set the motor rated current according to the motor nameplate.

(4) Motor rated voltage (02-04)
Set the motor rated voltage according to the motor nameplate.

Set the motor rated voltage and it will adjust maximum output voltage of V/F curve.
(5) Rated frequency of motor 1 (02-06)
Set the motor rated frequency according to the motor nameplate.

(6) Rated rotation speed of motor 1 (02-03)
Set the motor rpm according to the motor nameplate.

(7) No-load motor voltage (02-19)

Parameter determines the rated flux during motor’s rated rotation in SLV or SV control mode. Set the value of this
parameter to the same value as parameter 17-08. A value of 10~50V below the input voltage level ensures that
the motor is capable of providing adequate torque performance when operating at nominal speed (or higher
speed). Setting the value to small can result in a reduction in no-load current, weakened motor flux and an
increase in motor current while the motor is loaded.

(8) Motor excitation current (02-09)

The current is obtained from rotational auto-tuning. It is required to perform manual tuning if the inverter cannot
rotational auto-tune.

When the manual tuning is performed, tune it from 33% and observe no-load voltage (the output value) of
parameter 12-67. If parameter 12-67 is higher than no-load voltage (the setting value) of parameter 17-08,
perform downward revision in parameter 02-09; if it is lower than that, perform upward revision in parameter
02-09.

Tuning motor excitation current of parameter 02-09 will change motor leakage inductance of parameter 02-17 and
motor mutual inductance of parameter 02-18.

It is required to refer to the actual no-load voltage of parameter 12-76 to tune the motor excitation current of

parameter 02-09. Change of the excitation current will also affect the relative actual no-load voltage fluctuation so
it is required to tune to the similar setting value of no-load voltage (17-08). 1
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(9) Setting of motor core’s saturation coefficient 1, 2 and 3 (02-10, 02-11, 02-12)

These parameters are automatically set during auto-tune. No adjustment required. Parameters are set to 50% for
02-10, 75% for 02-11 and 137.5% for 02-12 to reduce the impact of core saturation. The motor core’s saturation
coefficient is defined as a percentage of the motor excitation current. When the motor flux reaches 137.5% level,
the core’s saturation coefficient shall be greater than 137.5%. When the motor flux is 50% or 75%, the core’s
saturation coefficient is required to be less than 50% and 75%.

Es3*Iml — — — — — — — — —

Im : 02-09 Excitation Current

Ks1: 02-10 Motor Core Saturation Coefficients 1
Ks2: 02-11 Motor Core Saturation Coefficients 2
Ks3: 02-12 Motor Core Saturation Coefficients 3

mpFr—— === == =

Es2*m|p — — — — — &
Esl*lmpr — — — =

. | ,
I Flux

TR0 100%  137.5%

(10) Motor core loss (02-13)
Set motor core loss as the percentage of the motor rated power.

0 ~ __3 x Motor core loss (watt) o
% Weare (02-13) = \otor rated power (watts, 02-05) * 100%

Note: In V/F mode motor core loss (02-13) is used to for torque compensation.

(12) Motor line to line resistance (02-15)

(12) Motor no-load current (02-00).

Value is calculated based on the motor rated frequency (17-05) and motor rated current (17-03).

In V / F control mode, the output current is greater than the no-load current with slip compensation is enabled.

Note: The value of 02-01 needs to be greater than the value set in parameter 02-00, otherwise warning message
"SEOQ1" out of range error will be displayed.

R1 Likg I

5 slip

Figure 4.4.15 Y-equivalent model an induction motor

02-20 No-Load Current of motor 2

Range 0.01~-600.00 A

02-21 Rated current of motor 2

Range 10%~200% of inverter’s rated current
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02-22

Rated rotation speed of motor 2

Range 0~ 60000 rpm
02- 23 Rated voltage of motor 2
200V: 50.0~240.0 V
400V: 100.0~480.0 V
Range
575V: 150.0~670.0 V
690V: 200.0~804.0 V
02- 24 Rated power of motor 2
Range 0.01~600.00 kW
02-25 Rated frequency of motor 2
Range 4.8~599.0 Hz
02-26 Pole of motor 2
Range 2~16
02-32 Resistance between wires of motor 2
Range 0.001~60.000 Q

Note: Motor 2 V/F curve uses the same settings as motor 1. The control mode setting for motor 2 is fixed to V/F.

02-33

Proportion of Motor Leakage Inductance <1>

Range

0.1~15.0 %

It is set by manual tuning function. Normally, it does not need to be adjusted because magnetic function does not

exist in this adjustment.

Definition of leakage inductance proportion is the ratio of leakage inductance to rotor inductance. If the default
value is set to 3.4%, adjust this ratio will affect the motor leakage inductance parameter to be changed.

When the adjustment of leakage inductance proportion is larger or smaller, it will cause the motor jittering with
abnormal noise and the motor cannot run. Generally, the adjusted value is 3.0%~5.0%. 4.0% is the universal
adjustment value that can make the motor run normally. The adjustment of leakage inductance proportion

g

depends on the motor rating.

_ LIKg

Lr
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02-34 Motor Slip <1>

Range 0.1~20.0 Hz

Normally, it is not required to be adjusted. It can be obtained via manual tuning parameter function. Such tuning
does not have magnetic function.

The default value of motor slip is set to 1 Hz. Motor slip is obtained from the nameplate.
120x Frequence 120x 60

Pole

Rated speed in the nameplate is 1700 rpm, then Sip = % =1.67Hz -

=1800rpm

Take 60Hz, 4-pole motor for example, synchronous speed: N =

Adjusting motor slip will change the rotor resistance parameter. The motor slip is adjusted depending on the
motor performance.

02-37 Motor Mechanical Loss

Range 0.0~10.0 %

Adjustment range of mechanical loss is 0.0~10.0%. It is enabled only in the speed mode and the speed command
being 0.

If the speed command is 0 and the shaft will be at slow drift causing to be static incompletely, adjust upwards the
range of mechanical loss until the shaft is completely static.

Note: After executing auto-tuning, parameters which marked <1> will renew the value. Please refer Group 17: Automatic
Tuning Parameters for more detail.
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03- External Digital Input and Output Parameters

03-00 Multi-function terminal function setting — S1
03-01 Multi-function terminal function setting — S2
03-02 Multi-function terminal function setting — S3
03-03 Multi-function terminal function setting — S4
03-04 Multi-function terminal function setting — S5
03-05 Multi-function terminal function setting — S6
03-06 Multi-function terminal function setting — S7
03-07 Multi-function terminal function setting — S8
0: 2-Wire sequence (ON: Forward run command)
1: 2-Wire sequence (ON: Reverse run command)
2: Multi-speed/position setting command 1
3: Multi-speed/position setting command 2
4: Multi-speed/position setting command 3
5: Multi-speed/position setting command 4
6: Forward jog run command
7: Reverse jog run command
8: UP frequency increasing command
9: DOWN frequency decreasing command
10: Acceleration/deceleration time selection 1
11: Inhibit Acceleration/deceleration Command
12: Main/ Alternative Run Switch Function
13: Main/ Alternative Frequency Switch Function
14: Emergency stop (decelerate to zero and stop)
15: External Baseblock Command(rotation freely to stop)
16: PID control disable
17: Fault reset (RESET)
18: Reserved
Range 19: Speed Search 1 (from the maximum frequency)

20: Manual energy saving function

21: PID integral reset

22~23: Reserved

24: PLC input

25: External fault

26: 3-Wire sequence (Forward/Reverse command)
27: Local/Remote selection

28: Remote mode selection

29: Jog frequency selection

30: Acceleration/deceleration time selection 2

31: Inverter overheating warning

32: Sync command

33: DC braking

34: Speed Search 2 (from the frequency command)
35: Time function input

36: PID Soft start disabled

37: Traversing operation

38: Upper Deviation of traverse operation

39: Lower Deviation of traverse operation

40: Switching between motor 1/motor 2
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41:
42:
43:
44
45:
46:
47:
48:
49:
50:
51:
52:
53:
54
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:

PID Sleep

PG disable

PG integral reset

Mode switching between speed and torque
Negative torque command

Zero-Servo Command

Fire Mode (Forced Operation mode)

KEB acceleration

Parameter writing allowable

Unattended Start Protection (USP)

Mode switching between speed and position
Multi Position Reference Enable

2-Wire Self Holding Mode (Stop Command)
Reserved

Reserved

Reserved

Reserved

Safety Function

Reserved

Reserved

Reserved

EPS Function

Reserved

Reserved

Short-circuit breaking

Refer to the multi-function digital input and related parameters in the following figure 4.4.16.
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Figure 4.4.16 Multi-function digital input and related parameters
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Table 4.4.27 Multi-function digital input setting (03-00 to 03-07) (“O”: Enable, “X": Disable)

Function o Control mode
Value Name LCD Display Description V/E V/|é+P sLv | sv FS)M SPIKI/ SIEV
2-wire type Wi 2- wire (ON : Forward t
0 |(Forward -Wire - wire (ON : Forward operation o o) olol o o) o
operation) (FWD-RUN) command).
2-wire type . . . .
2-Wire 2- wire (ON : Reverse operation
1 [(Reverse (0] (0] O|O| O (0] 0]
operation) (REV-RUN) command).
Multi-speed/positio ; . "
2 |n setting command g/lutl-Spd/Pos Ref|Multi-Speed Reference /Position o o) olol o o) o
1 Reference 1
Multi-speed/positio . . "
3 |n setting command g/lutl Spd/Pos Ref[Multi-Speed Reference /Position o o olol o o o
2 Reference 2
Multi-speed/positio - . -
4 |nsetting command g/lutl Spd/Pos Ref|Multi-speed Reference /Position o o olol o o o
3 Reference 3
Multi-speed/positio ; - o
5  |n setting command 4Mut|-$pd/POS Ref|Multi-speed Reference /Position o o olol o o o
4 Reference 4
6 Egmﬁ;%éog run FIOG ON: Forward operation in jog o o) olol o o o
mode (00-18).
7 CRéar\T/]%z%éog run RIOG ON: Reverse operation in jog o o) o) o o) o) o
mode (00-18).
ON: Command of output
UP frequency : :
8 |increasing UP command frequency increasing (only (0] (0] O|]O| O (0] 0]
command used by support of DOWN
command).
ON: Command of output
DOWN frequency :
9 |decreasing DOWN command frequency decreasing (only (0] (0] O|O| O (0] 0]
command used by support of UP
command).
Acceleration/decel : : P
10 |eration time égfe/lgt?cfr(?llﬂme Acceleration/deceleration time o o) olol o o) o
selection 1 selection command 1
Inhibit . ; ;
11 |Acceleration/decel |ACC/DEC Inhibit |ON: Acceleration/ deceleration | | o | o |o| o | o | O
eration Command prohibition
Main/ Alternative Run Command Source is set in
12 [Run Switch Run Change Sel [parameter of alternative (0] 0] O|O0| O (0] 0]
Function frequency command (00-03)
Main/ Alternative Frequency Command Source is
13 [Frequency Switch [Freq Change Sel | set in parameter of alternative (0] 0] O|O0| O (0] 0]
Function frequency command (00-06)
Emergency stop
14 (decelerate to zero |E-Stop ON: Emergency stop input (0] 0] 0] o 0] 0] @)
and stop)
External baseblock
15 command (I’Otation Ext. BB ON: Inverter base interdiction O (0] (0] (6] (o] (0] O
freely to stop
PID control .
16 |gisabled PID Disable ON: PID control disabled o ojojolojo0o0]|O
17 [Fault reset Fault Reset Fault reset o (0] O |]O0]| O 0] 0]
18 |Reserved Reserved Reserved - - - - - - -
Speed Search 1 .
19 ((from the maximum [Speed Search 1 ON: Search the speed from the (0] 0] O|O| O X 0]
frequency) maximum output frequency
M | ON: Manual energy saving
20 SIUE Snergy Energy saving control is based on the O O | X [ X[ X | X | X

saving function

settings of 11-12 and 11-18.
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Function o Control mode
Value Name LCD Display Description VIE V/Ié+P sLv| sv gv ;KI/ Slév
22 |Reserved Reserved Reserved - - - - - - -
23 [Reserved Reserved Reserved - - - - - - -
24 |PLC input PLC Input ON: Digital PLC input (@) (0] O|[O| O (0] O
25 |External fault Ext. Fault ON: External fault alarm (0] (0] O|[O| O (0] (0]
3-wire control (forward/reverse
command). ON: Reverse; OFF:
] Forward.
3-Wire sequence . When the parameter is set to 26 >
-Wire
26 |(Forward/Reverse (FWD/REV) terminal S1 and terminal will 6| o0 |0O0l0]O0C}]0]O
command) become operation command and
stop command respectively, and
their original functions will be
closed.
ON: Local mode (via the digital
operator)
LocallR ; OFF: Frequency command and
ocal/Remote
27 selection Local/Remote Operation command will be (@] (0] (0] (6] (0] (6] O
determined according to
the setting of parameter
(00-02 and 00-05).
28 SRéalgwcct)itgnmode gglmote Mode ON: RS-485 communication o o) o) o o) o) o
OFF: Control circuit terminal
29 é%?eféﬁggency JOG Freq sel ON: Select jog frequency o o) olol o o) o
command
Acceleration/decel ; . P
30 |eration time ég(l:e/g)t?gﬁlzﬂme Acceleration/ deceleration time o o olol o o o
selection 2 selection command 2
Inverter ON: Inverter overheat alarm
31 |overheating Overheat Alarm (OH2) input ( will display (@) (0] O|O0| O (0] (0]
warning
OH2)
ON: Synchronous speed start
32 |Sync command Sync Command OFF: Synchronous speed close (0] 0] O|]O0| O (0] O
(Start other frequency
command).
. DC Brake
33 |DC braking Command ON: Perform DC braking O OO0 |0 X | X]|O
Speed Search 2 .
34 |(from the frequency|Speed Search 2 ON: Search speed from set (0] 0] O |0O0]| X (0] (0]
command) frequency
.Set the time function at 03-33,
35 |Time function input [Time Input 03-34 (0] (0] O|O| O (0] 0]
.Set the time function output at
03-11, 03-12
PID Soft start ;
36 ineffective PID SFS Disable ON: PID slow-start off O (0] (0] (6] (6] (6] (@]
37 Traversing Wobble Run ON: Frequency wobbling o o) X X X X o
operation operation
38 Upper Deviation of Upper Dev Run ON: Upper offset off frequency o o X X X X o

traverse operation

wobbling
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Function Control mode
Value . Description VIF+P PM | PM | SLV
Name LCD Display V/IF G SLV | SV sv |sLv| 2
39 tl_rg\\llvgrrs E%V|2E§ri1o(r)1f Lower Dev Run ON: Lower offset off frequency o o X X X X o
P wobbling
Switching
40 |between motor Motor 2 Switch  [ON: Start motor 2 O o O|Oo| O o @)
1/motor 2
41 |[PID Sleep PID Sleep ON: PID Sleep (0] (0] O|[O| O (0] O
43 |PG integral reset |I-Time Reset ON: Integral value reset of speed X (0] X O] O X X
control with PG
Mode switching
Speed/Torque
44 betWeen Speed and Cf?ange q ON: Torque control mode X X X (@] (o] X X
torque
45 lgl(;ar%?rgie\llﬁdtorque Reverse Tref ON: Reverse external torque X X X ol o X X
command
Zero-servo
46 | ommand Zero-Servo ON: Zero-servo operation X X | X100 /[ X|X
ON: Turn off hardware and
software fault or alarm
47  |Fire Mode Fire Mode protection and run the olo|o|lo|lo|o]|o
inverter with value of 01-02
(a special application of
HVAC)
48  |KEB acceleration |KEB Accel. ON: KEB acceleration start O] O | X [X| X ]| X |O
ON: all parameters are writable
P ; i OFF: Except reference
arameters writin ;
49 |Jllowable 9 |write Enabled frequency (00-05) all o] O o|lofO0O|]O|O
parameters are
write-protected.
ON: After power is input, the
inverter ignores the
Unattended Start operation command
nattended Star
50 |protection (USP)  |YSP OFF: After power is input, the 6| o0 o000} 0]|O
inverter will return the
operation status before
power is cut off.
Mode switching . o i
51 |between speed and|Multi Pos. Switch ON: Switch to position mode X X X O] O X X
position OFF: Switch to speed mode
ON: Position reference is
Multi Position ; enabled.
52 Multi Pos. Enable X X X (0] (0] X X
Reference Enable OFF: Position reference is
disabled.
2-Wire Self Holding Wi ; .
53 |Mode (Stop 2-Wire (sTOP)  |2-Wire Self Holding Mode (ON: | 5 | 5 | o |o| 0| 0| O
Command) Stop Command).
54 |Reserved Reserved Reserved - - - - - - -
55 |Reserved Reserved Reserved - - - - - - -
56 |Reserved Reserved Reserved - - - - - - -
57 |Reserved Reserved Reserved - - - - - - -
58 |Safety Function Safety Function |ON: Stop by the setting of 08-30 | O 0] O|]0O0| O (0] @]
59 |Reserved Reserved Reserved - - - - - - -
60 |Reserved Reserved Reserved - - - - - - -
61 [Reserved Reserved Reserved - - - - - - -
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Function Control mode
Value . Description V/F+P PM | PM | SLV
Name LCD Display V/IF G SLV | SV sv |sLv| 2
62 |EPS function EPS Input ON:EPS input X X X |o]| o X X
63 |[Reserved Reserved Reserved - - - - - -
64 |[Reserved Reserved Reserved - - - - - -
Short-circuit .
65 breaking SC Brk ON: SC Brk turn on X X X X X (@) X

03-0X =00: 2-wire control: forward operation

03-0X =01: 2-wire control: reverse operation. Refer to the 2-wire operation mode in Figure 4.4.1.
03-0X =02: Multi-speed/position setting command 1.

03-0X =03: Multi-speed/position setting command 2.

03-0X =04: Multi-speed/position setting command 3.

03-0X =05: Multi-speed/position setting command 4 (setting =05).
Select frequency reference using multi-function digital input.

In SV or PMSV mode (00-00=3, 4), with 03-00~07 set to 51, multi-speed command can be used to select multiple
segment positions.

03-0X =29: Jog frequency selection (setting =29). Select frequency reference using the multi-function digital input.

In SV or PMSV mode (00-00=3, 4), with 03-00~07 set to 51, multi-speed command can be used to select multiple
segment positions.
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Table 4.4.28 Multi-speed operation selection

Multi-function digital input (S1 to S8) ™
Speed fre:L:JSncy Multi-speed | Multi-speed | Multi-speed | Multi-speed Frequency selection
frequency 4 | frequency 3 | frequency 2 | frequency 1
reference
Frequency command O( 05-01) or main
1 0 0 0 0 0
speed frequency
5 0 0 0 0 1 Auxiliary speed frequency (04-05 = 0)
or frequency reference 1 ( 05-02) *3
3 0 0 0 1 0 Frequency command 2 ( 05-03)
4 0 0 0 1 1 Frequency command 3 ( 05-04)
5 0 0 1 0 0 Frequency command 4 ( 05-05)
6 0 0 1 0 1 Frequency command 5 ( 05-06)
7 0 0 1 1 0 Frequency command 6 ( 05-07)
8 0 0 1 1 1 Frequency command 7 ( 05-08)
9 0 1 0 0 0 Frequency command 8 ( 05-09)
10 0 1 0 0 1 Frequency command 9 ( 05-10)
11 0 1 0 1 0 Frequency command 10( 05-11)
12 0 1 0 1 1 Frequency command 11 ( 05-12)
13 0 1 1 0 0 Frequency command 12 ( 05-13)
14 0 1 1 0 1 Frequency command 13( 05-14)
15 0 1 1 1 0 Frequency command 14 ( 05-15)
16 0 1 1 1 1 Frequency command 15 ( 05-16)
17 1 — — — — Jog frequency command (00-18)

0: OFF, 1: ON, -: Ignore

*1. Jog frequency terminal has a higher priority than multi-speed reference 1 to 4.

*2. When parameter 00-05=0 (frequency reference input = digital operator), multi-speed frequency 1 will be set by
05-01 frequency reference settingl). When parameter 00-05=1 (frequency reference input=control circuit
terminal), multi-speed frequency command 1 is input through analog command terminal All or Al2).

*3. Multi-speed operation is disabled when PID is enabled.
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Wiring Example: Figure 4.4.17 and 4.4.18 show an example of a 9-speed operation selection.

51 Famwai] R / 51e) (G0 = 0
57 Reraipin 13an / S10ex (G- = 10

A3 Exigeail Faalt (0307 = 7

55 Faal: Restes (R0 = 170
S5 Maadi-Goxn Spand Ral 1 003-14=77
A6 Kaali-Fusa Srapd Bal 2GR0

57 hsali-Sag SEand Rl & (N5-06=3)

A5 .z Freginnne Saliverd s (G300 =70

é‘é‘l‘l‘i‘l‘l‘é‘

T

Figure 4.4.17 Control Terminal Wiring Example
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Figure 4.4.18: 9-speed timing diagram

*1. When 00-05=1, multi-speed frequency reference is set by analog input All or Al2. When 00-05=0,
multi-speed frequency reference is set by 05-01.

*2. When 04-05=0, multi-speed frequency reference is set by Auxiliary frequency (Al2). When 04-05#0,
multi-speed frequency reference is set by 05-02.
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03-0X =06: Forward jog run command, uses jog frequency parameter 00-18.

Note:
¢ Jog command has a higher priority than other frequency reference commands.
e Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

03-0X =07: Reverse jog run command, uses jog frequency parameter 00-18.

Note:
¢ Jog command has a higher priority than other frequency reference commands.
e Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

03-0X =08: UP frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer to
parameter 11-56 for UP/DOWN mode.

03-0X =09: Down frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer to
parameter 11-56 for UP/DOWN mode.

Note: UP/DOWN frequency command follows standard acceleration and deceleration times Taccl / Tdecl
(00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17) and requires both UP and DOWN functions 08 and 09 to be
programmed to the digital input terminals.

Note: SE02 DI terminal Error will be displayed when:
- When only the UP or DOWN command function is programmed to the digital inputs.

- When both DOWN command and Inhibit Acceleration/deceleration command are activated simultaneously.
- When both UP command and Inhibit Acceleration/deceleration command are activated simultaneously.

For the examples of UP/DOWN control wiring and operation, please refer to figure 4.4.19 and 4.4.20.

—0 S1 Forward Run / Stop (03-00 = 0) UP Command 1 0 0 1
—0 S5 Up Command (03-04=8) (Terminal S5)

Down Command

(Terminal S6) 0 ! 0 1
—O S6 Down Command (03-04=9)

Operation '?S;;I (gs\(;ﬁl) Hold | Hold

24VG

Figure 4.4.19 UP/DOWN wiring and operation example
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Figure 4.4.20 Up / Down command timing diagram

\4

UP / DOWN Command Operation

When the Forward Run command is active and the UP or Down command is momentarily activated the inverter
will accelerate the motor up to the lower limit of the frequency reference (00-13).

When using the UP / Down command, the output frequency is limited to the upper limit of frequency reference
(00-12) and the lower limit of frequency reference (00-13).

The UP / DOWN command uses acceleration 1 or 2 / deceleration time 1 or 2 for normal operation Taccl / Tdecl
(00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17).

*Refer to parameter 03-40 of UP/ Down frequency width setting for other functions of UP / Down.
03-0X =10: Acceleration/deceleration 1 selection

03-0X =30: Acceleration/deceleration 2 selection
Refer to the "multi-function digital input terminals select acceleration / deceleration time” page 4-76.

03-0X =11: Inhibit Acceleration/deceleration command (hold command)

When activated suspends the acceleration / deceleration operation and maintains the output frequency at current
level.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is active

the frequency reference value is saved. Deactivating the acceleration / deceleration inhibits command resumes
acceleration / deceleration and saved value will be erased.
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If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is active,
the frequency reference value is saved even when powering down the inverter.

Refer to Figure 4.4.21. for an example.
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Figure 4.4.21 Inhibit acceleration / deceleration command operation

03-0X =12: Main/ Alternative Run Switch Function

When function terminals conduct, run command source is set in alternative run command (00-03). When
functional terminal is set to 27 (Local/ Remote control selection), it will be precedential to main/alternative run
switch.

03-0X =13: Main/ Alternative Frequency Switch Function
When function terminals conduct, frequency command source is set in alternative frequency command
(00-06). When functional terminal is set to 27 (Local/ Remote control selection), it will be precedential to
main/alternative frequency switch. When PID function is active(10-03=XXX1B),this function is invalid and
main frequency is switched to PID function. When PID function is invalid, Main/ Alternative frequency switch
function is valid then.

03-0X =14: Emergency stop (decelerate to zero and stop)
Refer to the "deceleration time of emergency stop" of parameter 00-26

03-0X =15: External Baseblock Command (coast to stop)
Execute the base block command by the use of ON / OFF way of multi-function digital input terminal, and prohibit
the inverter output.

During run: When an external base block command is activated, the keypad displays "BBn BaseBlock (Sn)",
indicating the inverter output is turned off (n indicates the digital input number 1 — 8). Upon removing the base
block signal, the motor will run at the frequency reference. If speed search from frequency reference is active the
inverter output frequency starts from the frequency reference and searches for the coasting motor speed and
continue to operate. If speed search is not active the output frequency starts at OHz.

During deceleration: When an external base block command is activated, the keypad displays "BBn BaseBlock

(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 8). Upon removing the
base block signal, the motor is stopped or will coast to a stop and the inverter will remains in the stop condition.
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During acceleration: When an external base block command is activated, the keypad displays "BBn BaseBlock
(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 8). Upon removing the
base block signal, the motor will run at the frequency reference. If speed search from frequency reference is
active the inverter output frequency starts from the frequency reference and searches for the coasting motor
speed and continue to operate. If speed search is not active the output frequency starts at OHz.
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E«termal : :
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| ] t
A : ! ! :
|
CliRpsil ! \/—i\
Frequency | |
| \ | N
;<—>; \ «—— Coasito
Corsd o

_ - mop
S0P Zpead searcn active

Figure 4.4.22 External base block operation

03-0X =16: PID control disabled.
03-0X =17: Fault reset

The output becomes active when the inverter trips on a fault. Upon an inverter fault the inverter output will turn off
(base block) and the keypad displays the dedicated fault message.

When fault occurs, the following actions can be used to reset the fault:

1. Program one of the multi-function digital inputs (03-00 to 03-07) to 17 (reset fault) and active input.*
2. Press the reset key of the digital operator (RESET).*

3. Recycle power to the inverter.

Important Note: If a run command is active during power-up, the inverter will start running automatically.

* To reset an active fault the run command has to be removed.

03-0X =19: Speed Search 1 (from the maximum frequency).
03-0X =34: Speed Search 2 (from the frequency command).
Refer to the "speed search" function.

03-0X =20: Energy saving enabled
Manual energy savings function is set with parameters 11-12 and 11-18.
For the manual energy saving operation refer to Figure 4.4.88.

03-0X =21: PID integral reset
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03-0X =24: PLC Input
It is required to be with the software of Drive Link. PLC software program conducts the ladder diagram editing.
When the signal output conducts, it will be transmitted to the inverter to be active.

03-0X =25: External fault

Activating the external fault input will turn off the inverter output and the motor will coast to a stop. The keypad
displays the external fault message “EFn Ext. Fault (Sn)”, where n is the input terminal number.

03-0X =26: 3-wire sequence (forward / reverse command)
When digital input terminals S3~S6 are set to 26, terminals S1 and S2 will be individually changed to run
command and sop command. Refer to the 3-wire operation mode in Figure 4.4.2 for details.

03-0X =27: Local / Remote selection.

Switch the inverter frequency reference source between Local (keypad) or Remote (control circuit terminals or
RS485). Use parameter 00-05 (Main frequency command source selection) and 00-02 (Run command selection)
to select the remote source.

Note: In 3-wire operation terminal S1 and S2 are reserved for run/stop operation and the Local / Remote function
can only be set to digital input terminals S3 to S8 (03-02 to 03-07).

Note: To switch between local and remote the inverter has to be stopped.

Input Mode Frequency Reference / Run/Stop Command Source

- Frequency reference and Run-Stop from keypad.

ON Local - LEDs SEQ and REF are off.

- Frequency reference source selected by parameter 00-05 and
OFF Remote Run-Stop source selected by parameter 00-02.
- LEDs SEQ and REF are on.
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03-0X =28: Remote mode selection

Switch between terminal source and communication (RS-422/RS-485) source for frequency reference and
operation command.

In Remote mode, indicators of SEQ and REF are on; you can use terminals All and Al2 to control the frequency
command, and use terminals S1, S2 or communication terminal RS-485 to control the operation command.

Input Mode Frequency Reference / Run/Stop Command Source
o - Frequency reference and run/stop command control via communication
ON Communication (RS-422/RS-485).
. - Frequency reference source from All / Al2 input (00-05=1) and
OFF Terminal

Run-Stop command from terminals S1 / S2 (00-02=1).

Hul v Of WS- 10 3-07 = 7Y
Gk i

Lol i AT | !
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A TE R T H ek |

FrZ-452/Fr3-480
CAEN AN

Figenang bgke

Coranitng et
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Sl rdt of MERD 10 HE-I57 = B8

Figure 4.4.23 Remote mode operation selection

To switch the frequency reference and operation command input between communication RS-485 and control
terminals the following parameters have to be set:

1. 00-05=1 (use control terminal Al1 or Al2 as reference frequency source)
2. 00-02=1 (use control terminal S1 or S2 for operation command)
3. Set one of the digital input terminals (03-02 to 03-07) to 28 (Operation selection of remote mode)

03-0X =29: Jog Frequency Selection
When jog frequency selection is on, the inverter will depend on the parameter 00-18 (jog frequency) as the
command.

03-0X =30: Acceleration/ Deceleration Time Selection 2
When accel./ decel. time selection 2 is ON, the inverter will depend on the parameter 00-16 acceleration time 2
and the parameter 00-17 deceleration time 2.

03-0X =31: Inverter overheat warning

When input is active the inverter displays warning message "OH2" and continues operation. Deactivating the
input reverts back to the original display. Warning message does not require resetting the inverter.

4-161



03-0X =32: Sync command

Selects between frequency reference source from pulse input or frequency reference source selected by
parameter 00-05. Refer to page 4-116 for more information.

Input Ref. Source Frequency Reference / Run/Stop Command Source

ON Pulse Input - Frequency reference set by pulse input

OFF Parameter 00-05 |- Frequency reference source selected by parameter 00-05

Note:

- Function is disabled when the Local/Remote selection (25) or Remote mode selection (26) is active.
- To switch between local and remote the inverter has to be stopped.

03-0X =33: DC braking

When input is active DC-Injection braking is enabled during start and stopping of the inverter.
DC Injection braking is disabled when a run or jog command is active. Refer to the DC braking time diagram in
Figure 4.4.24.
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Figure 4.4.24 DC braking timing diagram

03-0X =35: Timing function
Refer to the "time function" parameter 03-37 and 03-38.

03-0X =36: PID Soft start disable
Refer to the "PID Control" function of PID function parameter group 10.

03-0X =37: Traverse operation
03-0X =38: Upper Deviation of traverse operation

03-0X =39: Lower Deviation of traverse operation
See “Wobble Frequency” function in parameter group 19

03-0X =40: Switching between motor 1 and motor 2
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03-0X =41: PID Sleep
Set parameter 10-29 to 2 (active by DI) and refer to the descriptions of parameters 10-17~10-20.

03-0X =42: PG disable
When input is active PG feedback is disabled and speed control is set to V/F control.

03-0X =43: PG integral reset
When input is active, reset PG speed control integral accumulator.
Note: Only applies to closed loop control modes.

03-0X =44: Mode switching between speed and torque
Active in SV (sensor vector control mode). When input is active switch control between speed and control mode.
Refer to parameter group 21 for more information.

Input Control
ON Torque Control
OFF Speed Control

03-0X =45: Negative torque command
When input is active reverses torque reference command. Refer to Figure 4.4.128 for more details.

03-0X =46: Zero-servo Command; Start: zero-servo operation.
When input is active starts zero-servo operation. Refer to Figure 4.4.129 for more details.

03-0X =47: Fire mode
When input is active disables all inverter warning and hardware protections. This function is commonly used in
commercial applications where the inverter controls an exhaust fan and needs run to destruction in case of a fire.

03-0X =48: KEB acceleration
When input is active enables KEB (Kinetic Energy Braking) during acceleration. Refer to the parameter
description of 11-47 and 11-48. Note: To enable set parameter 11-47 to a value greater than 0.

03-0X =49: Parameters write-in allowed
When input is active allows parameter to be changed.

Note: When none of the digital input terminals are set to function 49, parameter write-in protection is controlled by
parameter 13-06.

Input Parameter Save
ON Parameters Write Enabled
OFF Parameters Write Protected
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03-0X =50: Unattended Start Protection (USP)

When input is active prevents inverter from starting automatically when a run command is present at time of
power-up. Please refer to Figure 4.4.24a for more details.
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Figure 4.4.24a Unattended Start Protection

03-0X =51: Mode switching between speed and position control.
Refer to the parameter description of 21-09 ~ 21-41

Input Control
ON Position Control
OFF Speed Control

03-0X =52: Multi Position Reference Enable
Refer to the parameter description of 21-09~21-41

03-0X =53: 2-Wire Self-holding Mode (Stop Command)
Refer to parameter description of 00-02 (2-wire operation with self-holding function)

03-0X =58: Safety function
When safety function is on, the inverter will stop depending on the setting of 08-30 after the digital terminal is
active.

03-0X =62: EPS function
EPS input is valid when low voltage activate. Please refer to page 4-84

03-0X =65: Short-circuit braking

To stop inverter by turning on Short-circuit braking with setting terminal. If executing run command or jog
command, short-circuit braking command will erased and start to run. The following picture is short-circuit braking
time process.
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03-08 (S1~S8) DI scan time

0: scan time 4ms

Range )
1: scan time 8ms

Set the digital input CPU scan time. The digital input signal needs to be present for the minimum scan time to
qualify as a valid command.
Note: For noisy environments select scan time of 8ms (results in a slower response time).

03-09 Multi-function terminal S1-S4 type selection
xxx0b: S1 A contact xxxlb: S1B contact
Range xx0Oxb: S2 A contact xx1xb: S2 B contact
XOxxb: S3 A contact x1xxb: S3B contact
Oxxxb: S4 A contact 1xxxb: S4B contact
03-10 Multi-function terminal S5-S8 type selection
xxx0b: S5 A contact xxx1lb: S5B contact
Range xx0xb: S6 A contact xx1xb: S6 B contact
XOxxb: S7 A contact x1xxb: S7 B contact
Oxxxb: S8 A contact 1xxxb: S8 B contact

Parameter 03-09 and 03-10 selects the digital input type between a normally open and a normally closed
switch/contact.
Each bit of 03-09/03-10 presents an input :

03-09= 0 0 0 O 0: normally open switch
s4 s3 s2 sl 1: normally close switch
03-10= 0 0 0 O 0: normally open switch
s8 s7 s6 sb 1: normally close switch

Example: S1 and S2 wired to a normally closed contact / switch set 03-09=0011.

F e
£ 4% Do not set the operation command parameter 00-02 to terminal control before setting the digital input type.
Failure to comply may cause death or serious injury.
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03-11

Relay (R1A-R1C) output

03-12

Relay (R2A-R2C) output

Range

: During Running

: Fault contact output

: Frequency Agree

: Setting Frequency Agree (03-13 + 03-14)
: Frequency detection 1 (> 03-13, hysteresis range is the setting value of 03-14)
: Frequency detection 2 (< 03-13, hysteresis range is the setting value of 03-14)
6: Automatic restart

7~8: Reserved

9: Baseblock

10~11: Reserved

12: Over-Torque Detection

13: Current Agree

14: Mechanical Braking Control (03-17~18)
15~17: Reserved

18: PLC status

19: PLC control contact

20: zero speed

21: Inverter Ready

22: Undervoltage Detected

23: Source of operation command

24: Source of frequency command

25: Low torque detected

26: Frequency reference missing

27: Time function output

28: Traverse operation UP status

29: During Traverse operation status

30: Motor 2 selection

31: Zero Speed Servo Status (Position Mode)
32: Communication control contacts

33~36: Reserved

37: PID feedback loss detection output

38: Brake release

39: Frequency Detection 1 (dedicated for Crane)
40: Frequency Output

41: Position Agree (Position Mode)

42~44: Reserved

45: PID sleep

46~49: Reserved

50: Frequency Detection 3 (Z 03-44+03-45)
51: Frequency Detection 4 (= 03-44+03-45)
52: Frequency Detection 5 (Z 03-46+03-47)
53: Frequency Detection 6 (= 03-46+03-47)
54: Turn on short-circuit braking

57: Low Current Detection

a b~ W NPk O

Note: For frame 1, the DO2 function is setting by 03-12.
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Default function

Related parameter

R1B Fault signal
R1C
R2A | |,

Zero
R2C speed

*use DO2/DOG on Frame 1.

03-11

Figure 4.4.25 Multi-function digital output and related parameters

Table 4.4.29 Function table of multi-function digital output

Function Control mode
Settin Contents VIF PM | PM | SLV
9 Name LCD display VIF| + |sLv| sv
SV |SLV| 2
PG
During . . . .
0 Running Running ON: During running (Run Command is ON) | O 0] (@) (@) 0] (0] (0]
1 Fault contact Eault ON: Fault contact output (except CF00 and o o o o o o o
output CF01)
Frequency ON: frequency agree (frequency agree
2 agree Freq. Agree width detection is set by 03-14 ) © © © © © © ©
Setting Setting Freq ON: Outpu.t frequency = allowed frequency
3 frequency Aqree detection level (03-13) * frequency (0] (0] (0] (0] (0] (@) (0]
agree 9 bandwidth (03-14)
Frequency )
4 |detection 1 Freq. Detect 1 ON: S u;f;;:izq:;ncgi: ggij o|jlo|lO|j]O|O]|]0O]|O
(> 03-13) y 9
Frequency
: > - ’
5 |detection2 | Freq. Detect2 |0 T 3 “Stfe”rtefsriqr”ainceyis 8?3’_5’ olo|lo|o|lo|o]|o
(< 03-13) y 9
6 gust; rrr:atlc Auto Restart |ON: the period of automatic restart (0] (0] (0] (0] (0] 0] (0]
7 Reserved Invalid Do Reserved - - - - - - -
Func.
8 Reserved Invalid Do Reserved - - - - - - -
Func.
9 Baseblock Baseblock |ON: During baseblock (0] (0] (0] (0] (0] (0] (0]
10 |Reserved Invalid Do Reserved - - - - - - -
Func.
11 |Reserved Invalid Do Reserved - - - - - - -
Func.
12 Over-Torque Over Torque ON: Over torque detection is ON (0] (0] (0] (0] (0] O] O]
Detection
13 |Current Agree | Current Agree |ON: when output current > 03-15 is ON (0] (0] (0] o (0] (0] (0]
Mechanical
Braking Invalid Do  |ON: Mechanical braking release frequency
14 Control Func. OFF: Mechanical braking run frequency 0 0 0 0 0 0 0
(03-17~18)
15 |Reserved Invalid Do Reserved - - - - - - -
Func.
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Function Control mode
Settin Contents VIF PM | PM |SLV
9 Name LCD display VIF| + |sLv|sv
SV |SLV| 2
PG
16 |Reserved Invalid Do Reserved - - - - - - -
Func.
17 |Reserved Invalid Do Reserved - - - - - - -
Func.
18 |PLCstatus | PLC statement |0 When 00-02is setto 3 (PLC operation | | | 5 | 5 | o | 0 | ©
command source)
19 |PLC control - Control From - ontrol from pLC olo|lo|lo|o|o]|o
contact PLC
: < Mini
20 |Zero speed Zero Speed ON: Output frequer?cy Minimum output 0] (0] 0] (0] (0] (0] (0]
frequency (Fmin)
21 |inverter Ready Ready ON: Inverter ready (after power on, no o o o o o o o
faults)
Undervoltage Low Volt ON: DC bus voltage = < Low-voltage
22 Detection Detected warning detection level (07-13) © © © © © © ©
Source of ) . -
23 |operation Run Cmd |ON: operation command from LED digital o o o o o o o
Status operator (local mode)
command
Source of ) -
24 |reference Freq Ref Status ON: reference frequency from LED digital o o o o o o o
operator (local mode)
command
L _
25 ow torque Under Torque |ON: Low-torque detection is ON (0] (0] (0] (0] 0] (0] (0]
detected
Frequency
26 |reference Ref. Loss. |ON: Reference frequency loss 0] 0] (0] (0] 0] (0] (0]
missing
Timina function Set time function parameter to 03-33 and
27 out utg Time Output [03-34 > and the time function input is setby | O (0] 0] (0] (0] (0] (0]
P parameter from 03-00 and 03-07
Traverse . . .
28 |operation UP Traverse UP ON:in acc.eler.atl_on perloq (when the (0] (0] X X X X (0]
wobbling is in operating )
Status
Duri . .
Tru;:\l/r;?se Durin ON: In the period of frequency wobbling
29 . g operation (when the wobbling is in (e} (e} X X X X O
operation Traverse operating )
status P 9
30 |Select motor 2 Motor. 2 ON: Switch to motor 2 (0] (0] (0] (0] (@) (0] (0]
Selection
Zero Speed
Servo Status oo .
31 . Zero Servo  |ON: Zero servo function is active X X X (0] (0] X X
(Position
Mode)
Communicatio ) —
32 |n control Control From ON: C?ommunlcatlon control contacts 0 0 o o o o o
Communication |(location:2507H).
contacts
33 |Reserved Invalid Do Reserved - - - - - - -
Func.
34 |Reserved Invalid Do Reserved - - - - - - -
Func.
35 |Reserved Invalid Do Reserved - - - - - - -
Func.
36 |Reserved Invalid Do Reserved - - - - - - -
Func.
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Function Control mode
Settin Contents VIF PM | PM |SLV
9 Name LCD display VIF| + |sLv|sv
SV |SLV| 2
PG
PID Feedback
37 |Loss Detection| PID Fbk Loss |ON: PID Feedback Loss (@) (@) (0] (0] (0] 0] 0]
Output
38 |Break Release | Brake Release |ON: Release Brake X X (0] (0] (0] X X
Frequency . 5 1
Detection 1 reg. Detect 1| 6N output frequency > 03-13
Dedicated ) ) ’
39 (dedicated for ( crane) Hysteresis range : 03-14 01010 X X X X
Crane)
40 Frequency Frequency |ON: Inverter status is at DC brake, Base
Output output Ing Block or stop. X | X | X0 | X | X | X
Invalid Do
42  |Reserved Func. Reserved - - - - - - -
Invalid Do
43 |Reserved Func. Reserved - - - - - - -
Invalid Do
44  |Reserved Func. Reserved - - - - - - -
45 |PID sleep PID Sleep  |ON: During PID Sleep O|O0 | X | X | X | X | X
Invalid Do
46 |Reserved Func. Reserved - - - - - - -
Invalid Do
47  |Reserved Func. Reserved - - - - - - -
Invalid Do
48 |Reserved Func. Reserved - - - - - - -
Invalid Do
49 |Reserved Func. Reserved - - - - - - -
Frequency ON: output frequency > 03-44, Hysteresis
50 Detection 3 Freq. Detect 3 range :03-45 0] O 0] O O (0] (0]
Frequency OFF: output frequency > 03-44, Hysteresis
51 Detection. 4 Freq. Detect 4 range :03-45 0] (0] 0] (0] (0] O O
Frequency ON: output frequency > 03-46, Hysteresis
52 Detection 5 Freq. Detect 5 range :03-47 (0] (0] (0] (0] (0] (0] (0]
Frequency OFF: output frequency > 03-46, Hysteresis
53 Detection 6 Freq. Detect 6 range -03-47 (0] (0] 0] (0] (0] (0] (0]
Turn on
54 |short-circuit SC Brk ON: Turn on short-circuit braking X X X X X O X
braking
Low Current Low Current [ON: Output Current < 03-48 Low current
57 Detection Detect detection level 0o 0o 0O 0o 0 O o
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03-1X=0: During Running

OFF |Run command is OFF and the inverter is stopped.

ON [Run command is ON or output frequency is greater than 0.

03-1X=1: Fault contact output
Output is active during fault condition.
Note: Communication error (CF00, CF01) do not activate the fault contact.

03-1X=2: Frequency Agree
Output is active when the output frequency falls within the frequency reference minus the frequency detection
width (03-14).

03-1X=3: Setting Frequency Agree
Output is active when the output frequency falls within the frequency detection width (03-14) of the set frequency
detection level (03-13).

03-1X=4: Frequency detection 1
Output is active when the output frequency rises above the frequency detection level (03-13) + frequency
detection width (03-14) and deactivates when the output frequency falls below frequency detection level (03-13).

03-1X=5: Frequency detection 2
Output is active when the output frequency is below the frequency detection level (03-13) + frequency detection
width (03-14) and turns off when the output frequency falls below frequency detection level.

Refer to table 4.4.9 for the operation of frequency detection.

03-1X=6: Automatic restart.
Output is active during an auto-restart operation.

03-1X=9: Baseblock (B.B.)
Output is active when the inverter output is turned off during a Baseblock command.

03-1X=12: Over torque detected (Normally Open)
Output is active during an over torque detection see parameters 08-13 ~ 08-16.

03-1X=25: Low torque detected (Normally Open)
Output is active during low torque detection see parameters 08-17 ~ 08-20.

03-1X=13: Current Agree
When output current > 03-15 and output current > 03-15 duration >03-16, it is ON.

03-1X=18: PLC status (setting =18)
Output is active when operation command parameter (00-02) is set to 3: PLC Control.

03-1X=19: PLC control contact
Output is controlled by the PLC logic

03-1X=20: Zero-speed
Output is active during zero-speed

Active | Output frequency <=minimum output frequency (01-08, Fmin)

Off Output frequency is>=the minimum output frequency
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Figure 4.4.26 Zero-speed operation

03-1X=21: Inverter Ready
Output is active when no faults are active and the inverter is ready for operation.

03-1X=22: Under voltage Detection
Output is active when the DC bus voltage falls below the low voltage detection level (07-13).

03-1X=23: Source of operation command
Output is active in local operation command.

Remote mode:
00-02 =1 or 2, or any one of the multi-function digital input terminals (S1 to S8) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
SEQ LED of the keypad is ON.
Local mode:
ON 00-02 = 0, or any one of the multi-function digital input terminals (S1 to S8) set to

function 5 (LOCAL / REMOTE control) is active.
SEQ LED of the keypad is OFF.

03-1X=24: Source of frequency command
Output is active in local frequency command.

Remote mode:
00-05 =1 or 2, or any one of the multi-function digital input terminals (S1 to S8) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
REF LED of the keypad is ON.
Local mode:
ON 00-05 = 0, or any one of the multi-function digital input terminals (S1 to S8) set to

function 5 (LOCAL / REMOTE control) is active.
REF LED of the keypad is OFF.

03-1X=26: Frequency reference missing

Output is active when the frequency reference is lost. When parameter 11-41 is set to 0 the inverter will
decelerate to a stop. When parameter 11-41 is set to 1 operation will continue at the value of parameter 11-42
times the last know frequency reference.

03-1X=27: Time function output
Output is controlled by timer function see parameter 03-37 and 03-38.
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03-1X=28: Traverse operation UP status
Output is controlled by frequency wobbling operation; refer to Parameter group 19 for details.

03-1X=29: During Traverse operation status
Output is controlled by the acceleration period or frequency wobbling operation, refer to Parameter group 19 for
details.

03-1X=30: Motor 2 selected
Output is active when motor 2 is selected.

03-1X=31: Zero Servo Status (Position mode)
Output is active when Zero-servo operation is enabled and the load is locked into position.

03-1X=32: Communication control contacts
Communication location: 2507H,control by RY3 RY2 RY1.RY3 and RY2 will execute if DO1,DO2 and DO3 all set
communication control, and 2507H set 5(101)

03-1X=37: PID Feedback Loss Detection Output
When PID feedback loss occurs (refer to the setting of parameters 10-11~10-13), it performs the state of ON.

03-1X=38: Brake Release
The state of ON means release brake is active. Refer to parameters 03-41~03-42 for the details.

03-1X=39: Frequency Detection 1 (dedicated for Crane)

03-1X=40: Frequency Output
Refer to table 4.4.9 for the operation of frequency detection.

03-1X=41: Position Agree (Position Mode)
Position search is completed at position mode, then ON.

03-1X=45: PID Sleep
It will inform when PID sleep ON.

03-1X=50: Frequency Detection 3

Please refer to Table 4.4.9 Frequency detection operation
03-1X=51: Frequency Detection 4

Please refer to Table 4.4.9 Frequency detection operation
03-1X=52: Frequency Detection 5

Please refer to Table 4.4.9 Frequency detection operation
03-1X=53: Frequency Detection 6

Please refer to Table 4.4.9 Frequency detection operation
03-1X=54: Turn on short-circuit braking

Output terminal is closed when Turning on short-circuit braking
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03-13 Frequency detection Level
Set Range | 0.0~599.0 Hz

03-14 Freguency detection width
Range 0.1~25.5 Hz

Frequency detection Level: set the multi-function output terminals R1A-R1C, R2A-R2C or PH1 (03-11, 03-12 or
03-28) to the desired detection level and bandwidth for use with multi-function output functions 2 to 5.

The time charts for the Frequency Agree Detection operation are shown in the following table 4.4.9.

03-44 Frequency Detection Level 2
Range 0.0~-599.0 Hz

03-45 Freguency Detection Width 2
Range 0.1~25.5 Hz

03-46 Frequency Detection Level 3
Range 0.0~599.0 Hz

03-47 Freguency Detection Width 3
Range 0.1~25.5 Hz

Frequency Detection : Set R1A-R1C ~ R2A-R2C or PH1 (03-11, 03-12 or 03-28) to output frequency signal and

then set frequency confirmation and output frequency detection 1~6.
Please refer table 4.4.9.detection operation of frequency time block
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Table 4.4.30 Frequency detection operation

Function |Detection operation of frequency confirmation Description
Output T ‘L """" Frea . .
Frequency T ossa e Output is active when the output frequency
FWD falls within the frequency reference minus
ime  |the frequency detection width (03-14).
Frequency REV
agree Frequency 03-14 ‘L Freq i H
horee 41 rereronce |ANY Of the digital outputs function (03-11,
Sianal 03-12 or 03-28) can be set to 2 (Frequency
OFF| ON ON ) agree).
time
owpt | [ - fs'm Output is active the output frequency falls
Frequency e 033 within the frequency detection width (03-14)
Fwo ime of the set frequency detection level (03-13).
Set REV /
fre;ureer;cy Setiing 0313 — X e Any of the digital outputs function (03-11,
Frequenc:
g g%reel ! 03-14 J 03-12 or 03-28) can be set to 3 (Set
ignal
frequency agree).
OFF ON ON dime
ouput 03114 Output is active when the output frequency
e T"" " 0313 0313 rises above the frequency detection level
e (03-13) + frequency detection width (03-14)
Output 0314 i and deactivates when the output frequency
frequgncy pQupt 0343 —- 7 0313 falls below frequency detection level (03-13).
detection 1 Oomont Any of the digital outputs function (03-11,
03-12 or 03-28) can be set to 4 (Output
s - - x ime |frequency detection 1).
0314 Output is active when the output frequency
Feqveney | |/ is below the frequency detection level
03 0313 (03-13) + frequency detection width (03-14)
Output ime |@Nd turns off when the output frequency
0314 f rises above below frequency detection level.
freq uency | outpu 03-13 ——\— 03-13
detection 2| oaccion’ L
Sianal Any of the digital outputs function (03-11,
OoN OFF ON OFF ON ’ 03-12 or 03-28) can be setto 5 (OUtpUt
frequency detection 2).
Output is active when the output frequency
v ||y rises above the frequency detection level
e 44 . .
\ * 2(03-44) + frequency detection width
Output s f ™ 12(03-45) and deactivates when the output
fcrie(tquet_ncy e wed l@ L " frequency falls below frequency detection
SO — level 2(03-44),

Any of the digital outputs function (03-11,
03-12 or 03-28) can be set to 50 (Output
frequency detection 3).
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Function |Detection operation of frequency confirmation Description
Output is active when the output frequency
e ~'r»‘ is below the frequency detection level
e e et 2(03-44) + frequency detection width
Output . |2(03-45) and turns off when the output
frequency 2 w5 i frequency rise above frequency detection
H :"""I"" 44 - 44 Ievel 2 (03'44)-
dete:tlon i, T /
Any of the digital outputs function (03-11,
o - - |03-12 or 03-28) can be set to 51 (Output
frequency detection 4).
Output is active when the output frequency
L) =47 . .
vy | | rises above the frequency detection level
\ e ” 3(03-46) + frequency detection width
Output o ™ |3(03-47) and deactivates when the output
frequency| ... 16 fre i
r o . e e quency falls below frequency detection
detection |z L level 3(3-46).
= = - |Any of the digital outputs function (03-11,
03-12 or 03-28) can be set to 52 (Output
frequency detection 5).
Output is active when the output frequency
s ~-r7 is below the frequency detection level
o e s et 3(03-46) + frequency detection width
Output . |3(03-47) and turns off when the output
frequency - i frequency rise above frequency detection
. st e A_L L "t level 3(03-46).
deteé:tlon o, 1 /
Any of the digital outputs function (03-11,
o ~ = ~ - |03-12 or 03-28) can be set to 53 (Output
frequency detection 6).
If the output frequency > frequency detection
oup °3f4 level (03-13) + frequency detection width
e e SR 0843 (03-14) during acceleration, signal of output
. |frequency detection 1 (dedicated for Crane)
F Output Output 0313 lﬁ'“ L 0313 s O
Frequenc X o
D:ggt(iac?r% petion’ T/ If the output frequency < frequency detection
(dedicated ! level (03-13) during deceleration, signal of
for Crane) OFF on OFF on ~ |output frequency detection 1 (dedicated for
™ |Crane) is OFF.
Set any parameters 03-11, 03-12 or 03-28 to
39 (output frequency detection — dedicated
for Crane).
When the inverter output frequency is active,
R | o | — | o the output terminal is closed.
command i }
el I ol | o
Frequency 3 A
Output Output i i
Frequency } }
DCBrake | ! [ ocBrake |
F'Sﬂ?su"f d OFF ON ‘OFF ‘ ON OFF
Ing
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03-15

Current Agree Level

Range 0.1-999.9 A
03-16 Delay Time of Current Agree Detection
Range 0.1~10.0 Sec

03-11=13, then,

When the output current >03-15, relay is active.

03-15: The suggested setting value is 0.1~ the motor rated current.

03-16: The delay time performs depending on the setting value.

Note: Delay time from ON to OFF in the signal of relay is 100ms (constant).

Time Diagram:

100%

| : Load current

03-15

|

03-11 |
! ON
|

Relay Output
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03-48 Low Current Detection Level

Range [0.0~999.9] A

03-49 Low Current Detection Delay Time
Range [0.00~655.35] Sec

03-11 set to 57: When output current <= 03-48 (Low current detection level), the relay works.
When 03-48 set 0.0, low current detection function disabled.

If the detection time is bigger than the setting time of 03-49, the relay works.

Besides, the relay delay time from ON to OFF is 100ms, and it’s fixed.

The timing chart:

100%A
| (Loading
I curr ent)
0348 __ 1 __ __ __ - -
| ! |
| | [
|| |
[ |
| I [ |
| || | |
! } | | | -
| | P | T
| | || | |
I | | | |
| | || I |
I (I | I
' ! Ll !
Operation | [ [ |
S
| | | <----p
u--??f’?;' — |- Smaller than 3-49
03-11 | " Fixed Reay doesnot work
Relay : ON 100msec
03-17 Mechanical Braking Release Level
Range 0.00~599 Hz
03-18 Mechanical Braking Level Set
Range 0.00~599 Hz

When 03-11=14, the real frequency equal to the value of 03-17 (Mechanical Braking Release Level) in
acceleration time, the relay output will execute.
When 03-11=14, the real frequency equal to the value of 03-18 (Mechanical Braking Level Set) in
deceleration time, the relay output will stop execute.
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03-17<03-18 - the following is the time sequence:

oy A
03-18
03-17
>
T
RUN RUN STOP
03-11=14 ON OFF

03-17=03-18 - the following is the time sequence:

Hz A

035y SO /A —

03-18

RUN

03-11=14

STOP

ON
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03-19 Relay (R1A-R2C) type

xxx0b: R1 A contact xxx1b: R1 B contact

R
ange xX0xb: R2 A contact xx1xb: R2 B contact

Parameter 03-19 selects the digital output type between a normally open and a normally closed contact.
Each bit of 03-19 presents an output :

03-19= 0 O 0: normally open contact
R2 R1 1: normally close contact
Example: R1 normally open and R2 normally closed contact set 03-19=xxx01.

03-27 UP / DOWN frequency maintaining selection

0: Hold last set frequency when stopped

1: Set frequency to 0 when stopped

2: Allow speed changes from last set frequency when stopped
3: Refresh frequency at acceleration

Range

03-27=0: When the run command is removed the UP/DOWN frequency reference before deceleration is stored.
The next time the run command is applied the output frequency will ramp up to the previously stored frequency
reference.

03-27=1: When the run command is removed the UP/DOWN frequency reference command is cleared (set to 0).
The next time the run command is applied the output frequency will start at 0.

03-27=2: UP/DOWN command is active when run command is not active.
03-27=3:

Keep the state of frequency command not to be cleared. When run command re-sends, press UP/DOWN key
before the run frequency reaches the frequency command.

03-40 Up/Down Frequency Width Setting

Range 0.00~5.00 Hz

When 03-40 is set to 0 Hz, Up / Down function is maintained.
When 03-40 is not set to 0 Hz, frequency command is set by the run frequency plus the setting frequency of 03-40.

Example: set terminal S1: 03-00=8 (Up increased frequency command), terminal S2: 03-01=9 (Down decreased
frequency command) and 03-40= AHz.

Mode 1: When 03-40 is set to 0 Hz, Up / Down function is maintained. Refer to Fig. 4.4.20.

Mode 2: When 03-40 is not set to 0 Hz and terminals conduction time < 2 Sec, frequency change (/\Hz) at one
conduction occurs depending on the setting of 03-40.
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Hz
Upper
Limit of
Frequency
Reference

A

Output
Frequency

Lower
Limit of
Frequency
Reference

|

T
Terminal S1 m m m
Terminal S2 m m m

Mode 3: When 03-40 is not set to 0 Hz and terminals conduction time > 2 Sec, frequency changes upon general
acceleration/ deceleration.

—Iv

Hz

Upper
Limit of
Frequency
Reference

A

Output
Frequency

Lower
Limit of
Frequency
Reference

‘ 2Sec > |
. !
|

|
Terminal Su ON

o
A
A

@)
z

Terminal S2 OFF

skDescriptions:
AH1: frequency increment setting at acceleration, t1: terminal conduction time at acceleration,
AH2: frequency increment setting at deceleration, t2: terminal conduction time at deceleration.

AH1= Upper LImIF Frequency x Terminal Conduction Time (t1)
Acceleration Time 2

AH2 = Lower LIm'F Frequency x Terminal Conduction Time (t2)
Deceleration Time 2

03- 28 Photo-coupler Output

Range See function selection list parameter 03-11

03-29 Photo-coupler Output Selection

Range xxx0b: Photo-coupler A Contact xxx1b: Photo-coupler B Contact

0 = Normally open (A), 1 = Normally closed (B)
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03- 30 Function setting of pulse input

0: General Pulse Input

Range
1: PWM

There are two ways for pulse input selection:
(1) General pulse input:
PI= cutoff frequency divided by pulse input scale set by 03-31, corresponding to the maximum output
frequency of motor 1 (01-02).

Monitoring parameter 12-79 (pulse input percentage) is the proportional relationship between input signal and
pulse input scale of 03-31.

(2) PWM: It is required to input the correct frequency.
PWM= Time of negative edge pulse divided by the time period of pulse, corresponding to the maximum output

frequency of motor 1 (01-02).

Monitoring parameter 12-79 (pulse input percentage) is the proportional relationship between the negative
edge terminal of input signal and time period.

Note: Deviation of pulse time period in PWM is +12.5%. If it is over the deviation range, pulse input is not active.

Diagram for pulse input selection:
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03-31 Scale of pulse input
Depending on the setting of 03-30
Range 03-30=0: 50~32000Hz
03-30=1: 10~1000Hz

Pulse input scaling, 100% = Maximum pulse frequency.
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03- 32 Pulse input gain

Range 0.0~1000.0 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-33 Pulse input bias

Range -100.0~100.0 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-34 Pulse input filter time

Range 0.00~2.00 Sec

* Refer to section 3.9 control circuit terminals for details.
* Refer to figure 4.4.27 for the pulse input specification.
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Sineer (Lt 03-35 Loy G3-%15
Figure 4.4.27 Pulse input adjustment

Set Pulse Input Setup as Frequency Reference

Set parameter 00-05 to 4 and 03-30 to O to use the pulse input terminal Pl as the frequency reference source.
Refer to Figure 4.3.5. for details. Next set the pulse input scaling (03-31), enter the pulse input frequency to match
the maximum output frequency. Adjust the pulse input filter time in case interference or noise is encountered.

Example: Pulse train input maximum 10 kHz, set parameter 03-31 to 10000 when maximum frequency is set to
60.0Hz.

Set Pulse Input as PID feedback value

Set parameter 00-05 to 5, 03-30 to 1 and PID feedback value source 10-01 to 3, to use the pulse input terminal Pl
as the PID target (setpoint) value. Next set the pulse input scaling (03-31), enter the pulse input frequency to
match the maximum output frequency. Adjust the pulse input filter time in case interference or noise is
encountered. Refer to Figure 4.4.28.for details.

Note: The inverter will display a SEQ09 "PI setting error” when 03-30 = 1 and 10-01 is not set to 3.
Set Pulse Input as PID target value

Set parameter 00-05 to 5 and 03-30 to 2 to use the pulse input terminal Pl as the PID target (setpoint) value. Next
set the pulse input scaling (03-31), enter the pulse input frequency to match the maximum output frequency.
Adjust the pulse input filter time in case interference or noise is encountered. Refer to Figure 4.4.28.for details.

Note: The inverter will display a SE09 "PI setting error" if 03-30=0 and PID control is enabled (10-03 > 0).
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Figure 4.4.28 PID control

03-35 Function setting of pulse output

: Frequency command

: Output frequency

: Output frequency after the soft start
: Motor speed

: PID feedback

: PID input

: PG output (with PG card)

Range

~N o O WN PP

Refer to Table 4.4.10 for pulse output function selection overview.

03-36 Scale of pulse output

Range 1~32000 Hz

Pulse output scaling, 100% = Maximum pulse frequency (see table 4.4.10).

Note: When setting 03-35 to 2 (output frequency) and setting 03-36 to 0 (0 Hz), PO's pulse output and the
inverter output frequency are sync.

Table 4.4.31 Pulse output function selection

03-35 Function Screen display (LCD) Parameter 100%
Frequency command Freq Ref 12-16 01-02
2 Output frequency (Fout) Output Freq 12-17 01-02
3 Output frequency after soft-start Output Freq (SFS) - 01-02
4 Motor speed (rpm) Motor Speed 12-22 01-02
5 PID feedback PID Feedback 12-39 01-02
6 PID input PID Input 12-36 01-02
7 PG output PG Pulse Output

Note: Selection 1~4 are related to the motor speed, 5 and 6 are related to PID and 7 is related to PG.
Setup the pulse output
Use 03-36 (pulse output scale) to set the pulse output frequency t0100% signal value of the selected item.

Please refer to the figure 4.4.29.
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Figure 4.4.29 Pulse output proportion

When setting 03-35 to 2 (output frequency), PO's pulse output and the inverter output frequency are sync. Scale
of pulse output is equal to the value of 03-36.

For the pulse output signal level, please refer to figure 4.4.30.
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Figure 4.4.30 Pulse output signal level

When 03-35 = 7 (PG pulse monitoring output), PG pulse output scaling is internally set 1:1, independent of the
scaling set in parameter 03-36.

Note: When pulse output function is active, it is required to use the external pull-up resistor at the terminal of PO
(the upper limit current of PO is 50mA and 48V)

Application examples

Example A: Speed follower from external PG

Use the pulse input signal as frequency reference or synchronization operation. Refer to Fig. 4.4.31.
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Figure 4.4.31 Speed follower from external PG

Parameter settings:

. Frequency reference selection: 00-05=4 (Pulse input)

. Pulse input’s function selection: 03-30=0 (General pulse input)

. Pulse input scale: 03-31 (set the number of pulse in Hz to match maximum output frequency, 01-02)
. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31)

. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31)

. Pulse input’s filter time: 03-34 (if the pulse input is unstable due to the interference, increase value.)

o O hAWN PR

Use the forward and reverse multi-function inputs to choose motor direction.
Note: For higher accuracy use PG feedback in SV or V / f + PG control mode.

Example B: Speed follower using two inverters
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Figure 4.4.32 Speed follower using two inverters

Inverter #1 parameter settings: Frequency reference from PI signal (Master PG)

1. Frequency reference selection: 00-05=4 (Pulse input)

2. Pulse input’s function selection: 03-30=0 (General pulse input)

3. Pulse input scale: 03-31 (set the number of pulse in Hz to match maximum output frequency, 01-02)
4. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31)

5. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31)
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6. Pulse input’s filter time: 03-34 (if the pulse input is unstable due to the interference, increase value.)
7. Pulse output function selection: 03-35=1 (Pulse output is output frequency
8. Scale pulse output parameter 03-36 to 100% of output frequency

Inverter #1 parameter settings: Frequency reference from analog signal
1. Frequency reference selection: 00-05=1 (Analog input)

2. Pulse output function selection: 03-35=2 (Pulse output is output frequency
3. Scale pulse output parameter 03-36 to 100% of output frequency

Inverter #2: parameter settings:

. Frequency reference selection: 00-05=4 (Pulse input)

. Pulse input’s function selection: 03-30=0 (General pulse input)

. Pulse input scale: 03-31 (set the number of pulse in Hz to match maximum output frequency, 01-02)
. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31)

. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31)

. Pulse input’s filter time: 03-34 (if the pulse input is unstable due to the interference, increase value.)

U1 ~AWN PP

Note: When pulse output function is active, it is required to use the external pull-up resistor at the terminal of PO
(the upper limit current of PO is 50mA)

Example C: Synchronized operation using pulse input
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Figure 4.4.33: Synchronized operation of using pulse input

Connect pulse signal of an external pulse generator to the pulse input terminal Pl of multiple follower inverters for
output speed synchronization.

Follow inverter #1 and Follower #2 parameter settings:

1. Frequency reference selection: 00-05=4 (Pulse input)

2. Pulse input’s function selection: 03-30=0 (General pulse input)

3. Set one of the Multi-function inputs Sn: 03-00 ~ 03-07=32 (Synchronization command)

Example D: Synchronized operation of using pulse output master follower
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Figure 4.4.34 Synchronized operation master follower

Master inverter parameter settings:

1. Pulse output function selection: 03-35=1 (Pulse output is output frequency

2. Scale pulse output parameter 03-36 to 100% of output frequency

3. Set one of the Multi-function inputs Sn: 03-00 ~ 03-07=32 (Synchronization command)

Follower inverter parameter settings:

. Frequency reference selection: 00-05=4 (Pulse input)

. Pulse input’s function selection: 03-30=0 (Frequency command)

. Pulse input scale: 03-31 (set the number of pulse in Hz to match maximum output frequency, 01-02)
. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31)

. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31)

. Pulse input’s filter time: 03-34 (if the pulse input is unstable due to the interference, increase value.)
. Set one of the Multi-function inputs Sn: 03-00 ~ 03-07=32 (Synchronization command)

N o g0 br~AWOWN PR

03-37 Timer ON delay (DIO)
Range 0.0~6000.0 Sec

03-38 Timer OFF delay (DIO)
Range 0.0~6000.0 Sec

Enable the timer function be setting one of multi-function input parameters 03-00~03-07 (S1 to S8) to 35 (timer
function input) and one of multi-function output parameters 03-11, 03-12 (R1A-R1C to R4A- R4C and PH1 to PH4)
to 27 (timer function output).

The timer function can be used to implement a timer relay. Use timing parameter 03-37 and 03-38 to set the timer
ON / OFF delay.

Timer output is turned ON when the multi-function timer input is ON for the time specified in parameter 03-37.
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Timer output is turned OFF after the multi-function timer input is turned OFF for the time specified in parameter
03-38.

Timing example:

SR e 1 11 I
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G50 G348 G- G55
03-41 Torque Detection Level
Range 0~300 %
03-42 Brake Release Delay Time
Range 0.00~65.00 Sec

Brake Release Function:
It is required to be with the frequency agree function, as the following figure:

When the inverter starts running, if the output frequency > 03-13, and both frequency detection level and output
torque > torque detection level (03-41), it will delay the time of 03-42 to release brake.
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It is recommended to be with starting and stopping frequency locked function (11-43~11-46), shown as the
following figure:
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03-43 UP/DOWN Acceleration/ Deceleration Selection

[0] : Acceleration/Deceleration Time 1

Range . . .
9 [1]) : Acceleration/Deceleration Time 2

Calculate the acceleration/ deceleration time of frequency command by switch the function of UP/DOWN from
parameter 03-43. Ex: AH1 (set frequency increment at acceleration) and AH2 (set frequency increment at
deceleration).

4-189




04-External Analog Input / Output Parameter

04-00 Al input signal type
0: Al1: 0~10V Al2: 0~10V/ 0~20mA
Range 1: All: 0~10V Al2: 4~20mA/ 2~10V
2: All: -10~10V Al2: 0~10V/ 0~20mA
3: All: -10~10V Al2: 4~20mA/ 2~10V
04-01 All signal scanning and filtering time
Range 0.00~2.00 Sec
04-02 All gain
Range 0.0~1000.0%
04-03 All bias
Range -100~100.0%
04-05 Al2 function setting
0: Auxiliary frequency
1. Frequency Reference Gain
2: Frequency Reference bias
3: Output Voltage Bias
4: Coefficient of acceleration and deceleration reduction
5: DC braking current
6: Over-torque Detection Level
7. Stall prevention Level During Running
Range 8: Frequency lower limit
9: Jump frequency 4
10: Added to All
11: Positive torque limit
12: Negative torque limit
13: Regenerative Torque Limit
14: Positive / negative torque limit
15: Torque command/ Torque limit (in speed control)
16: Torque command/ Torque compensation
17: PTC Overheat Protection
04-06 Al2 signal scanning and filtering time
Range 0.00~2.00Sec
04-07 Al2 gain
Range 0.0~1000.0%
04-08 Al2 bias
Range -100.0~1000.0%

Refer to the followings for 04-00 Al input signal type:

If Al is 0~10V, set parameter 04-00 to O or 1.

If All is -10~10V, set parameter 04-00 to 2 or 3.
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If A2 is 0~10V, set parameter 04-00 to O or 2 and tune SW2 on the control board to V.
If Al2 is 0~20mA, set parameter 04-00 to 0 or 2 and tune SW2 on the control board to I.
If Al2 is 4~20mA, set parameter 04-00 to 1 or 3, tune SW2 on the control board to I.

If Al2 is 2~10V, set parameter 04-00 to 1 or 3, tune SW2 on the control board to V.

(1) Analog Input Level Adjustment Al1, Al2 (04-02, 04-03, 04-07, 04-08)
Each analog input Alland Al2 has a separate gain and bias parameter associated with it.

Analog input signal Al1 can be adjusted with parameter 04-02 and 04-03; Analog input signal Al2 can be adjusted
with parameter 04-07 and 04-08. Refer to Figure 4.4.35.
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Figure 4.4.35 Analog inputs and related parameters

Gain setting: Sets the level in % that corresponds to a 10V, -10V or 20mA signal at the analog input.
(Set the maximum output frequency 01-02 to 100 %)

Bias setting: Sets the level in % that corresponds to a OV or 4mA signal at the analog input.

(Set the maximum output frequency 01-02 to 100%)

Use both gain and bias setting to scale the input signal.
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Figure 4.4.36 Gain and bias operations (for frequency reference signal)
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(2) Al1 signal filtering time (04-01)

(3) Al2 signal filtering time (04-06)

All analog inputs (Al1, Al2) have a 1t order programmable input filter that can be adjusted when noise is present
on each of the incoming analog signal to prevent erratic drive control.

The filter time constant (range: 0.00 to 2.00 seconds) is defined as the time that the input step signal reaches 63%
of its final value.

Note: Increasing the filter time causes the drive operation to become more stable but less responsive to change
to the analog input.
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Figure 4.4.37 Filter time constant

(4) AlI2 function setting (04-05)

Al2 is multi-function analog input terminal function selection. Refer to Table 4.4.11 for function overview.

Table 4.4.32 Multi-function analog input list (04-05 setting)

Function Control mode
Setting Description VIF PM | PM
Name Screen display VIF| + |SLV| SV SV |SLV SLV2
PG
0 Auxiliary AUX.Freq Ref Max Output Frequency (01-02, Fmax) = o o o o o 0 o
frequency 100%
Frequency P
1 Reference Gain |Freq Ref Gain Aggr_egated gain = (0] (0] (0] (0] (0] O o
All = 04-02 * FGAIN
(FGAIN)
Frequency e
2 Reference bias |Freq Ref Bias Aggr_egated Elas e o|lo|loOoO|]O|O]|O O
All = 04-03 * FBIAS
(FBIAS)
Output Voltage . Aggregate output voltage =V/F curve
3 Bias (VBIAS) Output Volt Bias voltage + VBIAS (0] (0] X X (0] O o
Coefficient of
4 accelerat[on and Tacc/Tdec Scaling éctual acce_leratlon and dece_leraf[lon time o o o) o o 0 o
deceleration = acceleration and deceleration time
reduction  (K)
Adjust the DC braking current (0 ~ 100%)
DC braking . based on analog input. When the inverter
5 current DC Inj Current rated current = 100%, DC braking current o o o X o X 0
07-07 is disabled.
Over-torque Change over-torque detection level
6 detectior?level Over Tq Level based on over-torque detection level, at (0] (0] (0] (0] (0] O O
this time, 08-15 is disabled.
Stall prevention Adjust the action level (30% ~ 200%) of
; stall prevention in operation based on
7 LeveI_Durlng Run Stall Level analog input. The inverter rated current © © X X © X o
Running =100%.
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Function Control mode

Setting Description VIF M | PM
Name Screen display VIF| + |SLV| SV sv |SLV SLV2
PG
Adjust the lower limit (0 to 100%) of
frequency command based on analog
Erequency lower input, the maximum output = 100%. The
8 Iimi? Y Ref. Low Bound |jower limit of frequency commandisthe | © | O | O | O | O | O | O
greater one of the actual frequency
command’s lower limit 00-13 or the
multi-function analog input.
Jump frequency Jump frequency 4.
° Jump Freq 4 100% = maximum output frequency o o o o o o 0o
Added to All.
10 |Added to All Add to All1 100% = maximum output frequency o|jlo|loOoO|]oOo|O]|O O
11 E)rgﬁ'tlve torque | psitive Tq Limit |100% = motor’s rated torque X X o|lo|o0O0]|O X
12 :?lrﬁ%atlve torque Negative Tq Limit |100% = motor’s rated torque X X o|lo|o0O]|O X
13 |Regenerative Regen. Tqg Limit  |100% = motor’s rated torque X X o|lo|o|O X
Torque Limit
Positive /
14 |negative torque |+/- Tqg Limit 100% = motor’s rated torque X X o|lo|o0O]|O X
limit
Torque
command/ - of — )
15 Torque limit for Tref/Tq Limit 100% = motor’s rated torque X X X | o] o] X X
speed control
Torque
16 _cl%rrrarS:nd/ Tq Compensation [{100% = motor’s rated torque X X X (0] (0] X X
compensation
17 PTC O\_/erheat PTC overheat |Use the PTC sensor in the motor to stop o o o o o o 0
Protection Stall from overheats.

04-05=0: Auxiliary frequency

When parameter 00-05 = 1 (main frequency from external control) the auxiliary speed reference frequency can be
activated via the multi-speed input commands (see table 4.4.7). The auxiliary frequency command can be set via
Al2. The maximum output frequency is set by 01-02, Fmax =100%.

04-05=1: Frequency Reference Gain (FGAIN)

Multi-function analog input Al2 can be used to adjust the frequency reference gain of analog input Al1.
The total frequency reference gain of terminal All is the internal gain set by parameter 04-02 times FGAIN.
The maximum frequency reference for All is 100%.

Fmim g,
0%,
. Teemizzl AlZ
- oy +IN wsealong inpul
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Figure 4.4.38 Frequency gain adjustment
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Example:
When the internal gain of All (04-02) is set to 100% and Al2 to 5V (for example FGAIN = 50%), the reference
frequency of terminal Al1 will be 50%, as shown in Figure 4.4.39.
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Figure 4.4.39 Frequency reference gain adjustment (example)

04-05=2: Frequency Reference bias (FBIAS)

Multi-function analog input terminal Al2 can be used to adjust the frequency reference bias of All.

The total frequency reference bias of terminal All is the sum of internal bias set by parameter 04-03 and FBIAS.
The maximum frequency reference for All is 100%.

FBIAS

A

100%

-10vV _ Terminal AI2
oV 10V " analog input
(4mA) (20mA)

-100%

Figure 4.4.40 Bias adjustment
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Example:
Terminal All input is OV, 04-02 = 100% (Al1 gain), 04-03 = 0% (Al1 bias) and terminal Al2 input is 3V. The

reference frequency will be 30% as shown in Figure 4.4.41.
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Figure 4.4.41 Frequency Reference bias adjustment (example)

04-05=3: Output Voltage Bias (VBIAS)

Multi-function analog input Al2 can be used to adjust the output voltage. The total output voltage of inverter is the
sum of output voltage based on the selected V/F curve and VBIAS.

The maximum output voltage is set by 01-03, Vmax = 100%.

VEIAS
A
F00%:
> Temzings A48
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Figure 4.4.42 Bias adjustment

04-05=4: Acceleration and deceleration coefficient (K)
Multi-function analog input Al2 can be used to adjust the acceleration and deceleration time coefficient. The
actual acceleration and deceleration time is calculated as follows:

Acceleration / Deceleration time (00-14 ~ 00-17, 00-21, 00-24)

Actual accel /decel time =
K

Acceleration/ Deceleration time setting is 100% (00-14~00-17, 00-21~00-24).
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Figure 4.4.43 Acceleration / deceleration time reduction coefficient

04-05=5: DC braking current

Multi-function analog input Al2 can be used to adjust the DC Injection braking current.

DC braking current parameter 07-07 setting should be set to 0% to use this function.
The inverter rated current = 100%

37 fni=chian

[Erzking A
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Figure 4.4.44 DC braking current adjustment

04-05=6: Over-torque detection level

Multi-function analog input Al2 can be used to adjust the over-torque detection level.
100% of inverter rated current (V/F or V/F + PG control mode)
100% motor rated torque (SLV or SV control mode)

If the multi-function analog input is used to adjust the over-torque level, the internal over-torque detection level
(08-15) is disabled.

4-196



[2efsction

L iz
A
100%,
~ Tearming 412
10 o 100, T analeg input
ETary (20mA),

Figure 4.4.45 Over-torque detection level adjustment

4-05=7: Stall prevention level during running
Multi-function analog input Al2 can be used to adjust the stall prevention level during operation.
Inverter rated current = 100%. When Al2 is set to control stall prevention level (04-05 = 7) and parameter 08-03

(Stall prevention level during operation) is used, then the lesser of the two value becomes the active stall
prevention level during operation.

Example: If the motor power is less than that of the inverter, the operation and the stall prevention of the motor
will be based on the factory settings, multi-function analog input Al2 can be used to reduce the stall prevention
level during operation.
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Figure 4.4.46 Stall prevention level adjustment in operation

04-05=8: Frequency lower limit

Multi-function analog input Al2 can be used to adjust the lower limit of frequency reference.

Maximum output frequency (Fmax, 01-02) = 100%. The actual lower limit is determined by the maximum value of
00-13 (frequency lower limit) and level of the multi-function analog input Al2.
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Figure 4.4.47 Adjustment of lower limit of frequency reference

04-05=9: Jump frequency 4
Multi-function analog input Al2 can be used to adjust Jump frequency 4.

Maximum output frequency (01-02, Fmax) = 100%. Setting 11-08 to 11-10 to 0.0Hz turns of the Jump frequency
function.

A
Cowipul
Frevuesey
EH )
Fregoessy & 4
TN,
. Sunyg)
» THIEAIEE AL : . > Freguescy
ﬁ'n‘, iy oy dnekty inpul avp G ETD RO Refnwence
LR f2MmiAj Fregs Freqd Freq2  Freg

Using \ t13-190 ClE-BE (150
dnsden
il

b e Frequesry Higndiy
Figure 4.4.48 Jump frequency 4 Setting Operation
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04-05=10: Added to All
Multi-function analog input Al2 can be used as a bias level for analog input Al1.
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Figure 4.4.49 Operation of being added to All as bias

Example:
04-02 (All gain) = 100%, 04-03 (AI2 gain) = 0%, and terminal AI2 level is 2V. If input terminal All is OV, the
internal reference frequency of terminal All will be 20 %.

04-05=11: Positive torque limit

Multi-function analog input Al2 can be used to adjust the positive torque limit.
04-05=12: Negative torque limit

Multi-function analog input Al2 can be used to adjust the negative torque limit.

04-05=13: Regenerative torque limit

Multi-function analog input Al2 can be used to adjust the regenerative torque limit.

04-05=14: Positive / negative torque limits

Multi-function analog input Al2 can be used to adjust both the positive and negative torque limit.
For more details on torque limits, please refer to parameter group 21 - torque and position control group.

04-05=15: Torque reference / torque limit of speed control

Multi-function analog input Al2 can be used to adjust the torque reference / torque limit in closed loop vector
mode.

04-05=16: Torgue reference/ Torque compensation of speed control

Multi-function analog input Al2 can be used to adjust the torque reference / torque compensation in closed loop
vector mode.

For more details on the torque control functions, please refer to parameter group 21 - torque and position control
group.

04-05=17: PTC Overheat Protection

Use the sensor in the motor to stop from overheats. Please refer to 08-42~08-44 description for more details.
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04-11 AO1 function Setting

: Output frequency

: Frequency command
: Output voltage

: DC voltage

: Output current

: Output power

: Motor speed

: Output power factor
: All input

: Al2 input

10: Torque command
11: q -axis current

12: d-axis current

13: Speed deviation
14: Reserved

15: ASR output

16: Reserved

17: g-axis voltage

18: d-axis voltage
19~20: Reserved

21: PID input

22: PID output

23: PID target value
24: PID feedback value
25: Output frequency of the soft starter
26: PG feedback

27: PG compensation amount
28: Communication control

© 00 NO O~ WNPFPO

Range

04-12 AO1 gain

Range 0.0~1000.0%

04-13 AO1 bias

Range -100.0~100.0%

04-16 AQO2 function Setting

Range See parameter 04-11

04-17 AO2 gain

Range 0.0~1000.0%

04-18 AQO2 bias

Range -100.0~100.0%

For the analog output and related parameters, refer to figure 4.4.50.
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Figure 4.4.50 Analog outputs and related parameters

Analog output AO1 and AO2 adjustment (04-12, 04-13 and 04-17, 04-18)

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select the analog
output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V/20mA) matches 100% of the selected analog output signal (04-11
for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V/4mA) matches 0% of the selected analog output signal (04-11 for
AO1 and 04-16 for AO2).
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Figure 4.4.51 Analog output level adjustment

Analog output terminal function selection (04-11 and 04-16)

Refer to the following table 4.4.33.
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Table 4.4.33 Selection of analog output terminals function (04-11 and 04-16)

T8, (A _ Monitoring Control Mode
Parameter (Ke AL SO Parameters | VF |VF+PG| SLV | SV 2hi) | [P, SLV2
setting ypad display) Group 12 SV [SLV

0 Output Freq 12-17 0] 0] @) (0] (@) O (@)
1 Freq Ref 12-16 (0] (0] @) (0] (@) (@) (@)
2 Output Voltage 12-19 (0] (0] (0] (0] 0] (@) (@)
3 DC Voltage 12-20 0] (0] (0] (0] 0 (0] (0]
4 Output Current 12-18 (0] 0 (0] (0] 0] (@) 6]
5 Output KW 12-21 (0] (0] @) (0] (@) (@) (@)
6 Motor Speed 12-22 0] 0] (0] (0] 0] (@) (0]
7 Output PF 12-23 0] (0] @) (@) (@) O O
8 All Input 12-25 (0] (0] (@) (0] (@) O (@)
9 Al2 Input 12-26 (0] (0] (@) (0] (@) O (@)
10 Torque Ref 12-27 X X 0 (0] 0] (@) X
11 Current Iq 12-28 X X 0] (@) (@) O X
12 Current Id 12-29 X X (@) (@) (0] (@) X
13 Speed Deviation 12-30 X X X (0] 0] X X
14 Reserved X X X X X X X
15 ASR Output 12-32 X 0] X (0] (@) X X
16 Reserved - X X X X X X X
17 Voltage Ref Vg - X X 0 6] ©) O X
18 Voltage Ref Vd - X X 0 (6] 0 0] X
19 Reserved - X X X X X X X
20 Reserved - X X X X X X X
21 PID Input 12-36 (0] (0] (@) (0] (@) (@) (@)
22 PID Output 12-37 0] (0] 0] (0] (@) (@) O
23 PID Setpoint 12-38 (0] (0] 0] (0] 0] (0] (0]
24 PID Feedback 12-39 0] 0] 0 (0] 0] (0] (0]
25 Output Freq (SFS) - o) 0] (0] (@] O O 0]
26 PG Feedback 12-33 X 0 X (@) 0 X X
27 Reserved - X X X X X X X
28 Comm Control - 0 (0] 0] O @) (@) 0]

04-19 AO2 Output Signal Type

[0] : AO2 0~10V
Range
[1] : AO2 4~20mA

It is required to be with the setting of SW6 on the conrtol board when AO2 analog output signal type is active.

When 04-19=0 (AO2 is 0~10V) and SW6 on the control board is V, AO2 output signal type is voltage.

When 04-19=1 (AO2 is 4~20mA and SW6 on the control board is I, AO2 output signal type is current.

04-20

Filter Time of AO Signhal Scan

Range

[0.00~0.50] Sec

Setting of parameter 04-20 is used for filtering momentary change in analog output signal. When it is enabled,
system response will lower down and interference protection will enhance.
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05- Multi-Speed Parameters

05-00 Acceleration and deceleration selection of multi-speed

0: Acceleration and deceleration time 1 ~ 4 used.

Range ] . ] . . .
1: Use independent acceleration and deceleration time for each multi-speed setting.

05-00=0: Standard Acceleration and deceleration times parameters 00-14 ~ 00-17 / 00-21 ~ 00-24 are used for
multi-speed 0 ~ 15.

05-00=1: Each multi-speed uses a dedicated acceleration and deceleration time parameters 05-17 ~ 05-48.
There are two different modes for acceleration / deceleration timing when 05-00 is set to 1, see time example on
the next page.

Acceleration time calculation formula
Acceleration time x (set frequency - output frequency)

Time it takes to reach set frequency =
Maximum output frequency

Deceleration time calculation formula
Deceleration time x (output frequency - set frequency)

Time it takes to reach set frequency =
Maximum output frequency

Maximum output frequency: Parameter 01-00=F, maximum output frequency set by 01-02, 01-00 # F,
maximum output frequency determined by V/F curve selected (50.0 / 60.0 / 90.0 / 120.0 / 180.0).

Example: 01-00=01 (50Hz (maximum output frequency), 05-02=10 Hz (multi-step speed 0), 05-17=5.0s
(Acceleration time), 05-18=20.0 sec. (Deceleration time).

Acceleration time calculation formula

5.0x 10 Hz
Time it takes to reach set frequency = — =1.0sec.
50 Hz
Deceleration time calculation formula
20.0x 10 Hz
Time it takes to reach set frequency = — =4.0sec.
50 Hz
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Example: Acceleration / deceleration timing when 05-00 is set to 1. In this example the following parameters are
set:

00-02=1 (External Terminal Operation)
03-00=0 (Terminal S1: Forward /Stop)
03-01=1 (Terminal S2: Reversal /Stop)
03-02=2 (Terminal S3: Speed 1)
03-03=3 (Terminal S4: Speed 2)
03-03=4 (Terminal S5: Speed 3)

*Speed 1 is required to confirm if Al2 function setting (04-05) is set to O (Auxiliary frequency). If 04-05=0, it will
make the frequency of speed 1 set to Al2 auxiliary frequency and the value is determined by Al2. If function of
speed 1 is generally used, set Al2 to other functions except 0 (the recommended value: set 10 ADD to All.)

Acceleration / Deceleration Calculation Mode 1:

If the run command is cycled on and off, acceleration and deceleration time (a ~ f) is calculated based on the
active speed command as follows:

05-03
A | _(; |
Hz | 85|
I 2 E |
19 E |
05-02 - 3
[ | |
35| o
= | |
|15 | | |
05-01 | (O] | |
3! o o
5 2
1y L L
10 E | I I I I
(S S I I I I
| | | | | |
| | | | | |
| | | | | |
f T T Y f T T T f T T T > T
l—p! l—p! l—p l—p! l—p! l—p!
T el e Te el e
Terminal S1 Run Stop Run Stop Run Stop
. Off
Terminal S2
off On | off
Terminal S3
Terminal S4 Off | on I—
(05-17) x (05-01) (05-18) x (05-01) (05-19) x (05-02)
a= b= c= in sec.
(01-02) (01-02) (01-02)
(05-20) x (05-02) (05-21) x (05-03) (05-22) x (05-03)
d= e= f= in sec.
(01-02) (01-02) (01-02)
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Acceleration / Deceleration Calculation Mode 2:

If the run command is remains on, acceleration and deceleration time (a ~ f) is calculated based on the active
speed command as follows:

Hz4 05-03
I o
g 2l
10 gl
18 €1
1% g| 05-06
I 1S
I I I I ™ T
I I I I 52 Il 2l
I I I I © g 10 gl
S | | | = 18 El
12 I I I 1o E 10 El
I'g § I I I S I gl
18 E I I I I I I
S I L
I
! I I I I I I I > T
a | b | c | I q | | e | |
! I I I I I I h il
' I I I I I I |
: I I I I I I :
I I I I I I
I I I I I | oY | I I |
! I I I I g e g 9 I I !
| I I I I [ 3 g [ I I |
! I I I I GE ! I !
: I I I I 51 I
I I I I O I I
: : : I I I I
‘ I
‘ I : On : : Off Stop
Terminal S1 | | |
! I I I I
: : ' ooff | On off !
Terminal S2 1 1 1 1 T
! I I I I
! T
(0] ff
Terminal S3 —,—I Off " i off i on © on :
! | | [ |
|
_ | off | Off on |  on off | off | off
Terminal S4 1 | | | | 1 |
! I I I I
I
Terminal S5 : orf : off : off : orf On : on off
17/18 19/20 21/22 23/24 25/26 27/28 19/20
(05-17) x (05-01) A (05-19) x [(05-02)-(05-01)] . (05-21) x [(05-03) — (05-02)] e
-_— = = | .
(01-02) (01-02) (01-02)
(05-24) x [(05-03) — (05-04)] (05-26) x (05-04) (05-25) x (05-05)
d= e= f= —— insec.
(01-02) (01-02) (01-02)
05-27) x (05-05 05-27) x (05-06 05-19) x (05-06
h . .
= = — j= —— insec.
(01-02) (01-02) (01-02)
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05-01 Frequency setting of speed-stage 0

Range 0.0~599.00 Hz

05-17 Acceleration time setting for multi speed 0
Range 0.0~6000.0 Sec

05-18 Deceleration time setting for multi speed 0
Range 0.0~6000.0 Sec

05-19 Acceleration time setting for multi speed 1
Range 0.0~6000.0 Sec

05-20 Deceleration time setting for multi speed 1
Range 0.0~6000.0 Sec

05-21 Acceleration time setting for multi speed 2
Range 0.0~6000.0 Sec

05-22 Deceleration time setting for multi speed 2
Range 0.0~6000.0 Sec

05-23 Acceleration time setting for multi speed 3
Range 0.0~6000.0 Sec

05-24 Deceleration time setting for multi speed 3
Range 0.0~6000.0 Sec

05-25 Acceleration time setting for multi speed 4
Range 0.0~6000.0 Sec

05-26 Deceleration time setting for multi speed 4
Range 0.0~6000.0 Sec

05-27 Acceleration time setting for multi speed 5
Range 0.0~6000.0 Sec

05-28 Deceleration time setting for multi speed 5
Range 0.0~6000.0 Sec

05-29 Acceleration time setting for multi speed 6
Range 0.0~6000.0 Sec

05-30 Deceleration time setting for multi speed 6
Range 0.0~6000.0 Sec

05-31 Acceleration time setting for multi speed 7
Range 0.0~6000.0 Sec
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05-32 Deceleration time setting for multi speed 7
Range 0.0~6000.0 Sec

05-33 Acceleration time setting for multi speed 8
Range 0.0~6000.0 Sec

05-34 Deceleration time setting for multi speed 8
Range 0.0~6000.0 Sec

05-35 Acceleration time setting for multi speed 9
Range 0.0~6000.0 Sec

05-36 Deceleration time setting for multi speed 9
Range 0.0~6000.0 Sec

05-37 Acceleration time setting for multi speed 10
Range 0.0~6000.0 Sec

05-38 Deceleration time setting for multi speed 10
Range 0.0~6000.0 Sec

05-39 Acceleration time setting for multi speed 11
Range 0.0~6000.0 Sec

05-40 Deceleration time setting for multi speed 11
Range 0.0~6000.0 Sec

05-41 Acceleration time setting for multi speed 12
Range 0.0~6000.0 Sec

05-42 Deceleration time setting for multi speed 12
Range 0.0~6000.0 Sec

05-43 Acceleration time setting for multi speed 13
Range 0.0~6000.0 Sec

05-44 Deceleration time setting for multi speed 13
Range 0.0~6000.0 Sec

05-45 Acceleration time setting for multi speed 14
Range 0.0~6000.0 Sec

05-46 Deceleration time setting for multi speed 14
Range 0.0~6000.0 Sec

05-47 Acceleration time setting for multi speed 15
Range 0.0~6000.0 Sec

05-48 Deceleration time setting for multi speed 15
Range 0.0~6000.0 Sec
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06-Automatic Program Operation Parameters

06-00 Automatic operation mode selection

0: Disable

1: Execute a single cycle operation. Restart speed is based on the previous stopped speed.

2: Execute continuous cycle operation. Restart speed is based on the previous cycle stop speed.

3: After completion of a single cycle, the on-going operation speed is based on the speed of the

Range last stage. Restart speed is based on the previous stopped speed

4: Execute a single cycle operation. Restart speed is based on the Speed-Stage 0.

5: Execute continuous cycle operation. Restart speed is based on the Speed-Stage 0.

6: After completion of a single cycle, the on-going operation speed is based on the speed of the
last stage. Restart speed is based on the Speed-Stage 0

Automatic operation mode uses frequency reference parameters 05-01, 06-01~06-15, operation time parameters
06-16 ~ 06-31 and direction of operation parameters 06-32~06-47.

Notes:

The automatic operation mode is disabled when any of the following functions are active:
- Frequency wobbling function
- PID function

When automatic operation mode is active, external multi-step speed reference command 1~4 (03-00~03-07=2~5)
is disabled.

Example 1: Automatic operation mode — Single cycle
In this example the inverter executes a single cycle and then stops.

Parameter Settings:

06-00 = 1 or 4 (Single cycle operation)
06-32~06-34= 1 (Forward for multi-step speed O - 2)
06-47= 2 (Reverse for multi-step speed 15)
06-35~06-46= 0 (Stop for multi-step speed 3 - 14)
05-01= 15 Hz (Multi-step speed 0: 15 Hz)
06-01= 30 Hz (Multi-step speed 1: 30 Hz)
06-02= 50 Hz (Multi-step speed 2: 50 Hz)
06-15= 20Hz (Multi-step speed 15: 20 Hz)
06-16= 20 sec (Multi-step time 0: 20 sec)
06-17= 25 sec (Multi-step time 1: 25 sec)
06-18= 30 sec (Multi-step time 2: 30 sec)
06-31= 40 sec (Multi-step time 15: 40 sec)
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Figure 4.4.52 Single cycle automatic operation (stop)

Example 2: Automatic operation mode — Continuous cycle
In this example the inverter repeats the same cycle.
Parameter Settings:

06-00 = 2 or 5 (Continuous cycle operation)
06-01~06-47= Enter the same setting as that of Example 1.

Figg,
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G2 Ci-37
50 b
131 /
b ;
G |
H
\ G- \ B0
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PR R RY B~ AT Gh-40 C6-16 G-t et L1

Figure 4.4.53 Periodic automatic operation
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Example 3: Automatic operation mode — Single cycle and continue running at last speed of the cycle
In this example the inverter executes a single cycle and continue running at last speed of the cycle.

Parameter Settings:

06-00= 3 or 6 (Single cycle operation)
06-32~06-35= 1 (Forward)
06-36~06-47= 0

Other parameter = Enter same setting as that of Example 1.

Freq.
4 06-02
50Hz |
06-01

30Hz | ‘

05-01 §
15Hz |- J 3

| | 06-15

20Hz |- E——— Aeeee ‘

20s | 25s | 30s 40s

06-16 06-17 06-18 06-31

Figure 4.4.54 Single cycle automatic operation (continuous)

06-00=1to 3:
After a stop the inverter will restart with the incomplete step when the run command is re-applied.

06-00=4 to 6:
After a stop the inverter will restart with the first step of the cycle when the run command is re-applied.

G050 1w 3 GAR-050 2w
Clpztinn ] . Ciperedinn .
n s I e (N Carmingnd | FHN | FTOF (N
1} Cartinoe with
E Ciulpul insmpleled SHep cyiis Cavlpul St e eyl
= Fregquensy Frequensy
=]
D
» >
Notes:

- Acceleration/ deceleration time is set with the setting of 00-14 and 00-15 in the automatic operation mode.
- If the setting value of parameters 06-16~06-31 is 0, automatic operation mode is not active.
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Automatic operation frequency reference settings

06-01 Frequency setting of speed-stage 1
06-02 Frequency setting of speed-stage 2
06-03 Frequency setting of speed-stage 3
06-04 Frequency setting of speed-stage 4
06-05 Frequency setting of speed-stage 5
06-06 Frequency setting of speed-stage 6
06-07 Frequency setting of speed-stage 7
06-08 Frequency setting of speed-stage 8
06-09 Frequency setting of speed-stage 9
06-10 Frequency setting of speed-stage 10
06-11 Frequency setting of speed-stage 11
06-12 Frequency setting of speed-stage 12
06-13 Frequency setting of speed-stage 13
06-14 Frequency setting of speed-stage 14
06-15 Frequency setting of speed-stage 15
Range 0.00~599.00 Hz

Automatic operation time settings

06-16 Operation time setting of speed-stage 0
06-17 Operation time setting of speed-stage 1
06-18 Operation time setting of speed-stage 2
06-19 Operation time setting of speed-stage 3
06-20 Operation time setting of speed-stage 4
06-21 Operation time setting of speed-stage 5
06-22 Operation time setting of speed-stage 6
06-23 Operation time setting of speed-stage 7
06-24 Operation time setting of speed-stage 8
06-25 Operation time setting of speed-stage 9
06-26 Operation time setting of speed-stage 10
06-27 Operation time setting of speed-stage 11
06-28 Operation time setting of speed-stage 12
06-29 Operation time setting of speed-stage 13
06-30 Operation time setting of speed-stage 14
06-31 Operation time setting of speed-stage 15
Range 0.0~6000.0 Sec
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Automatic operation direction settings

06-32 Operation direction selection of speed-stage 0
06-33 Operation direction selection of speed-stage 1
06-34 Operation direction selection of speed-stage 2
06-35 Operation direction selection of speed-stage 3
06-36 Operation direction selection of speed-stage 4
06-37 Operation direction selection of speed-stage 5
06-38 Operation direction selection of speed-stage 6
06-39 Operation direction selection of speed-stage 7
06-40 Operation direction selection of speed-stage 8
06-41 Operation direction selection of speed-stage 9
06-42 Operation direction selection of speed-stage 10
06-43 Operation direction selection of speed-stage 11
06-44 Operation direction selection of speed-stage 12
06-45 Operation direction selection of speed-stage 13
06-46 Operation direction selection of speed-stage 14
06-47 Operation direction selection of speed-stage 15
Range 0: Stop, 1: Forward, 2: Reverse
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07- Start/Stop Parameters

07-00 Momentary Power Loss/Fault Restart Selection
0: Disable

Range
1: Enable

07-00=0: Inverter trips on “UV” fault if power loss time is greater than 8ms.
07-00=1: Inverter restarts after restarting the power at the momentary power loss.

Note: When 07-00=1, inverter restore automatically the motor rotation after restarting the power even if
momentary power loss occurs.

07-01 Fault reset time

Range 0~7200 Sec

Restart time of momentary power loss is the same as Fault reset time.
07-01 <07-18: Automatic restart time interval is set by minimum baseblock time (07-18).
07-01> 07-18: Automatic restart time interval is set by fault reset time (07-01).

Note:
Automatic restart time interval is time of 07-18 plus 07-01 and delay time of peed search (07-22).

Refer to Figure 4.4.55 for automatic restart interval.

1 Z ] 3 E L 7 E 0 LI Sl RS

G-
Figure 4.4.55 Automatic restart interval

07-02 Number of restart attempts

Range 0~10

If numbers of fault reset reaches the setting value of 07-02, then inverter stops running. So manual to restart the
inverter after eliminating fault causes.

When the automatic restart function is enabled the internal automatic restart attempt counter is reset based on
the following actions:

a) No fault occurs in 10 minutes or longer after the automatic restart

b) Reset command to clear fault via input terminal or using the keypad (ex: press reset/ < key)

c) Power to the inverter is turned off and back on again

Note:

Multi-function digital output R1A-R1C, R2A-R2C, or optocoupler output can be programmed to activate during an

automatic reset attempt, refer to parameter 03-11, 03-12 and 03-28.

4-213




Automatic restart operation:

a) Faultis detected. The inverter turn off the output, displays the fault on the keypad and waits for the minimum
baseblock time parameter 07-18 to expire before accepting another run / automatic restart command.

b) After the minimum baseblock time (07-18) and delay time of speed search have expired, the active fault is
reset and a speed search operation is performed. The time between each fault restart attempt is set by
parameter 07-01.

c) When the total number of restart attempts exceed the number of automatic restart attempts set in parameter
07-02, the inverter will turn off the output and the fault contact is activated.

Please refer to Figure 4.4.56 for the automatic restart operation.

(G HE S HE I TH BT LT H HETH ET D)

N

ELRER
Figure 4.4.56 Auto-restart operation.

The automatic restart function is active for the following faults. Please note that when the fault is not listed in the
table the inverter will not attempt an automatic restart.

Parameter Faults Numbers of
Name Restart
07-00 UV (under voltage) Unlimited

OC (over current) GF (ground failure)

OCA (over current in ACC.) | OV (overvoltage)

OCC (over current in OL2 (Inverter overload)
07-01 constant speed) OT (Over-torque detection) Depend on

OCd (over currentin DEC) | OPL (Output phase loss) parameter
07-02 OL1 (motor overload) CFO07 (SLV motor control 07-02

UT (Under torque detection) setting fault)

IPL (input phase loss) CFO08 (PMSLV motor

control setting fault)

Notes:

1. Fault restart function contains momentary power loss restart and auto reset restart.

2.  Refer to chapter 10 for the details of troubleshooting and fault diagnostics.

3. Refer to speed search function (07-19~07-24) for the selection of speed search modes.

Note:
Automatic restart function is only active in the state of no harm to the safety or to the application devices.

Warning - Excessively use of the automatic restart function will damage the inverter.
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07- 04 Direct Start at Power on

[0] : When the external run command is enabled, direct start at power up

Range
g [1] : When the external run command is enabled, unable to direct start at power-up.

07-04=0,
If operation switch is conducted at power up, the inverter will start automatically.
07-04=1,

If operation switch is not conducted at power up, the inverter is not able to start and the warning signal of STP1
flashes. It is required to turn off the operation switch first, and then make it be conducted to start the inverter.

07- 05 Delay of Direct Start at Power on

Range [1.0~300.0] Sec

If 07-04=0, it will count the delay time set by 07-05 first when the inverter starts directly at power on. When the
delay time is completed, it starts to run.

! DANGER:

> When 07- 04= [0] and the external run is set (00-02/ 00-03=1),
If the operation switch is conducted at power up, the inverter starts automatically. It is suggested to turn off
the power switch and operation switch at power failure to avoid the damage to the user or the machine when
the inverter reconnects.

> Wen 07- 04= [1] and the external run is set (00-02/ 00-03=1),
If the operation switch is not conducted at power up, the inverter is not able to start and the warning signal
ofSTP1 falshes. It is required to turn off the operation switch first and the delay time of direct start at power
up is completed. Then make it be conducted to start th inverter.

07-06 DC injection braking starting frequency

Range 0.0~10.0 Hz

The braking act according to the different control modes, please refer to the following descriptions:
1.Control mode: VF ~ VF+PG ~ SLV and SLV2 (00-00 =0, 1, 2, 6)

It start DC injection braking by the time 07-16.Deceleration to stop is according to 07-06 and 07-08. When
output frequency is lower than 07-06 in deceleration time, It start DC injection braking by the time 07-08.

Output
frequency
A
DC 07 - 06 (Braking start DC
injection frequency) injection
brakin Or 01 - 08 (Fmin) brakin
P Time
07 -16 07 - 08

Figure 4.4.57a VF -~ VF+PG ~» SLV and SLV2 DC injection braking
Note: When 07-06 < 01-08, It start DC injection braking by the setting frequency (01-08)
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2. Control mode: PMSLV (00-00=5)
It start short-circuit breaking by the time 07-34. Deceleration to stop is according to 07-06 and 07-35. When
output frequency is lower than 07-06 in deceleration time, It start short-circuit braking by the time 07-35.
Output

frequency
A
short- 07 - 06 (Braking start short-
circuit frequency) circuit
breakin Or 01 - 08 (Fmin) breakin
P Time

07-34 07 -35

Figure 4.4.57b PMSLV short-circuit braking
Note: When 07-06 < 01-08, It start short-circuit braking by the setting frequency (01-08)

3. Control mode: SV and PMSV(00-00=3 - 4)
It start zero-speed operation by the time 07-16. Deceleration to stop is according to 07-06 and 07-08. When
output frequency is lower than 07-06 in deceleration time, it start zero-speed operation by the time 07-08.

Output
frequency
A
Zero- 07 - 06 (Braking start Zero-
Speed frequency) . Speed
Operation Or 01 - 08 (Fmin) Operation
P Time
07 - 16 07 - 08

Figure 4.4.57c SV and PMSV zero-speed operation
Note: When 07-06 < 01-08, It start zero-speed operation by the setting frequency (01-08)

07-07 DC injection braking current

Range 0~100 %

DC Injection braking current as percentage of the inverter rated current. Increasing this level will increase the
amount of heat generated by the motor windings. Do not set this parameter higher than the level necessary to
hold the motor shaft.

07-08 DC injection braking time at stop

Range 0.00~10.00 Sec

Duration of DC injection braking during a stop operation. DC injection braking at stop is disabled when parameter
07-08 is set to O sec.
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07-16 DC injection braking time at start

Range 0.00~10.00 Sec

Duration of DC injection braking during a start operation. DC injection braking at start is disabled when parameter
07-16 is set to O sec.

DC Injection Braking Operation

When DC Injection braking is active DC voltage is applied to the motor, increasing the braking current and
resulting in an increase in the strength of the magnetic field trying to lock the motor shaft.

To enable DC injection braking during a start operation set the DC injection braking current (07-07) and the DC
injection braking time (07-16) at start to a value greater than 0. DC injection braking at start can be used to
prevent “wind milling effect” in fan applications.

To enable DC injection braking during a stop operation set the DC injection braking current (07-07) and the DC
injection braking time at stop (07-08) to a value greater than 0.

Notes:
- When parameter 07-16 is set to 0 sec (DC injection braking off). the inverter will start from the minimum output
frequency.
- Increasing the DC braking time (07-08, 07-16) can reduce the motor stop time.
- Increasing the DC braking current (07-07) can reduce the motor stop time.
- During stop operation: If the DC braking start frequency < minimum output frequency (01-08), DC braking
is activated when the output frequency reaches the minimum output frequency level.
- DC Injection braking cannot be used in sensor vector control (SV).

For DC braking operation, please refer to Figure 4.4.57.
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(Fmin) 07-06
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A - g
RuUN Brgking
Command time

\

Figure 4.4.58 DC braking operation

DC braking operation can be controlled via any one of the multi-function input terminals (03-00 to 07) function 33.
Refer to figure 4.4.58 for DC braking operation.

DC braking current can be controlled via the multi-function analog input (04-05) function 5. Refer to Figure 4.4.44.

07- 34 Start short-circuit braking time
Range [0.00~100.00] Sec

07- 35 Stop Short-circuit braking time
Range [0.00~100.00] Sec

07- 36 Short-circuit braking current limited
Range [0.0~200.0] %

PMSLYV is available for short-circuit braking. Short-circuit braking is the way to switch IGBT to produce braking
torque. 07-06, 07-34 and 07-36 can adjust the braking process.

If 07-35=0, Inverter start from the minimum frequency.

The value of 07-36 is depend on differential motor rated current.(exe motor rated current is 5A, 07-36=100% is
5A)

03-00~03-07=65 can control Short-circuit braking.

07-09 Stop mode selection

0: Deceleration to stop

1: Coast to stop

2: DC braking to stop

3: Coast to stop with timer

Range

When a stop command is issued the inverter stops according to the stop mode selected. There are four types of
stop modes,
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Note: DC braking stop (2) and coast to stop with timer (2) are not available in SV mode.

07-09=0: Deceleration to stop

When a stop command is issued, the motor will decelerate to the minimum output frequency (01-08) Fmin and
then stop. Deceleration rate depends on the deceleration time (factory default: 00-15).

When the output frequency reaches the DC braking stop frequency (07-06) or the minimum output frequency
(01-08), DC injection braking is activated and the motor stops.

Output frequency when stop command is issued
Deceleration time = x deceleration time setting
Maximum output frequency Fmax (01-02)

Note: S curve setting will add to the overall stop time

e Codpariaend
Fun Stop .
Tirmne
Deceleration
Famo b slop
I Freguengy /
av-0%
Tirrse
%

T: [2 Sraking Tirsaz al wiop (07-08)
Figure 4.4.59 Deceleration to stop
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07-09=1: Coast to stop

When a stop command is issued, the motor will coast to a stop. Stop time depends on motor load and friction of
the system.

The inverter waits for the time set in the minimum baseblock time (07-18) before accepting the next run
command.

In SLV mode (00-00=2) the speed search function is automatically enabled upon the next run command.

Note: When using a mechanical brake set parameter 07-26 to 1 (Software version 1.3 or later).

R:in Command = Sop Fur
TiiRe
gt
Freguercy
TiiRe
tb.b

Fainisn: bxzabbaak e 17-3005
Figure 4.4.60 Coast to stop

07-09=2: DC braking to stop
When a stop command is issued, the inverter will turn off the output (Baseblock) and after the minimum

Baseblock time (07-18) has expired activate DC braking (07-07). Refer to Figure 4.4.61.

The DC braking time (tocps) of Figure 4.4.61 is determined by the value of 07-08 (DC Braking start time) and the
output frequency at the time the stop command was issued.

(07-08) x 10 x outputfrequency
tocoe =

Fmax (01-02)

Note: Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC braking.

4-220



Crutpit

freguency t s
A A
Run Siap , Time 2F-02 = 10 |
A |
|
4—:— Criput frzguency
: uacn slop commzand
. |
Fo———q T BF-08 =1 — !
: : > TimE s [R—
- >l » 10 100
| |
bl | tocme y y
o ' b ) Maimurn culp
kb Misirneen Sagetiloos G (27 18] fraquency
tozoe DT braking time (Fmax, - D]

Figure 4.4.61 DC braking to stop

07-09=3: Coast to stop with timer

When a stop command is issued the motor will coast to a stop after the minimum Baseblock time (07-18) has
expired. The inverter ignores the run command until the total time of the timer has expired.

The total time of the timer is determined by the deceleration time (00-15, 17, 22 or 24) and the output frequency
upon stop. Refer to Figure 4.4.62

T1
A A
Dieceleration
Fsin | 32p] Fmn | S%ep|  F=n ] Tiere F———————
, Tisne . - |
A | | (2o CO-15] |
Cralawt I : — 4—:— Coilpud [rogaionay
Lfusnsy : : ujiee Siop sarrmang
| |
|
l Min. | .
: »Tine  Paseblosk 7| : >
| T1 | Thnatob e, G0%,
! ! 07-15] Wizsimorn ousp
T1 : Tolal Time Trequancy

(Frnax, 01- D2
Figure 4.4.62 Coast to stop with timer
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07-13 Low voltage detection level
200V: 150~210Vdc
400V: 300~420Vvdc
Range
575V: 500~600Vdc
690V: 500~600Vdc
07-25 Low voltage detection time
Range 0.00~1.00 Sec

Adjust the 07-13 voltage level from 150 to 300 Vdc (200V class) or from250 to 600 Vdc (400V class).

When the AC input voltage is lower than the 07-13 value (07-13/ 1.414 = AC voltage detection level) for the time
specified in 07-25 the low-voltage error "UV" will displayed. If 07-25 = 0.00 sec., the UV error will be displayed
immediately.

Set preventive measures:

- The inverter input voltage will limit the output voltage. If the input voltage drops excessively, or if the load is
too big, the motor may stall.

- Ifthe input voltage drops below the value set in 07-13 then the output is turned off momentarily. The inverter
will not automatically start when power is restored.

07-14 Pre-excitation time
Range 0.00~10.00 Sec
07-15 Pre-excitation level
Range 100~200 %

If a high starting torque is required for the application, especially for a large horsepower motors, the pre-excitation
operation can be used to pre-flux (magnetize) the motor.

Pre-excitation time (07-14)

When an operation command (forward or reverse) is activated, the inverter will automatically start pre-excitation
based on the time set in parameter 07-14.

The time for the flux to reach 100% is a function value of motor’s electrical time constant (See figure 4.4.63).

Electrical time constant (quadratic by-pass circuit time constant) can be calculated by motor parameter setting
(group 02)

Motor leakage inductance (02-17) + motor mutual inductance (02-18)

Electrical time constant T2= .
Motor rotor resistance (02-16)

Set the pre-excitation time (07-14) based on the electrical time constant T2

Pre-excitation initial level (07-15)

Use the pre-excitation initial level (07-15) to provide a higher excitation current during the pre-excitation time
(07-14), which will increase the speed and stability for motors.
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In order to quickly magnetize the motor, reduce the pre-excitation time (07-14) and set the pre-excitation level
(07-15) to a high level.

If 07-15 is set greater than 100%, providing a high excitation current during the pre-excitation time (07-14),
motor’'s magnetization time is shorted. When the setting reaches 200%, magnetization is reduced by roughly half.

A high pre-excitation level (07-15) might result in excessive motor sound during pre-excitation.

When the flux reaches 100%, pre-excitation current reverts back to 100% and pre-excitation is completed.
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Figure 4.4.63 Pre-excitation operation
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07-18

Minimum base block time

Range

0.1~-5.0 Sec

In case of a momentary power failure, the inverter continues to operate after the power has been restored when
parameter 07-00 is set to 1. Once the momentary power failure is detected; the inverter will automatically shut
down the output and maintain B.B for a set time (07-18).

It is expected that after the minimum base block time has expired the residual voltage to be almost zero.

When the momentary power failure time exceeds the minimum base block time (07-18), the inverter will
automatically perform a speed search upon return of power. Refer to the following figure 4.4.64.

A A
Fgernzrilzimy Fsernzrizimy
[ RhL by Iz [RLELY o [
> 1 > i
A ! A
ez & (2, fdsndemunn 812
Time {04725 Tire {07-36
» 4 > Jd
A ! A 1
lrreaarles B2 Invsziles B.IE,
jinn: jirnz
J Jd
> i > i
(Al Febmemanrn pepsGecash tiree 0T -200 greale i Reldmsraen Bapsatiook tinee J0T-3 8 i
fhiaa mderanlary g icess s shiiarles s ARSI P e i

Figure 4.4.64 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used to for the DC braking function in combination with speed search as

follows:

- Set the minimum base block time required (07-18).

- Execute speed search or DC braking function.

- Increase minimum Baseblock time if over-current "OC" condition occurs.
- After speed search is completed, normal operation continues.

07-19 Speed Direction Search Operating Current
Range 0~100 %

07-20 Speed Search Operating Current

Range 0~100 %

07-21 Integral time of speed searching

Range 0.1~10.0 Sec
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07-22

Delay time of speed searching

Range 0.0~20.0 Sec
07-23 Voltage recovery time
Range 0.1~5.0 Sec
07-24 Direction-Detection Speed Search Selection
Range 0: Disable
1. Enable
07-26 SLV Speed Search Function
0: Enable
Range .
1. Disable
07-27 Start Selection after fault during SLV mode
0: Start with speed search
Range
1: Normal start
07-28 Start after external base block
0: Start with speed search
Range
1: Normal start
07-32 Speed Search Mode Selection
0: Disable
Range
1: Execute a Speed Search at Power On
07-33 Start Frequency of Speed Search Selection
Range 0: Maximum Output Frequency of Motor

1: Frequency Command

Speed search function is used to find the speed of a coasting motor and continue operation from that point. The
speed search function is active after a momentary power loss. InV / F + PG or SV control mode (with PG control)

speed search starts from the detected frequency (PG).

Speed Search from Multi-function digital inputs

Set the multi-function digital input to external speed search command 1 or 2. External speed search command 1
(value = 19) and 2 (value = 34) cannot be set at the same time, otherwise "SE02" (digital input terminal error)
warning occurs.

Speed search function must be enabled before applying the run command to ensure proper operation. See relay

logic in figure 4.4.65.
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Figure 4.4.65 Speed search and operation commands

Notes: Speed Search Operation

- The speed search cannot be used when the motor rated power is greater than the inverter rated power.

- The speed search cannot be used when the motor rated power is two inverter sizes smaller than the inverter
currently used.

- The speed search cannot be used in combination with a high-speed motor.

- InV/F mode, it is necessary to perform a static auto-tune.

- In SLV mode, it is necessary to perform a rotational auto-tune. Perform a static auto-tune when using long
motor leads.

Speed search uses current detecting. Use parameter 07-24 to select detection direction.
07-19: Speed Direction Search Operating Current

- Used in bidirectional speed search only (07-24 = 1).

- Set bidirectional current level.

- Increase value if speed search is not successful at low speeds (above 5Hz)
Note: If value is too high may cause DC braking effect.

07-20: Speed Search Operating Current

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Sets speed search current Level.

- The set value must be lower than the excitation current (02-09) and must equal to the no-load current. If the
no-load current is unknown it is recommended to set value at 20%.

- Excessive speed search current will cause inverter output to saturate.

- Itis recommended to use speed search in case of a momentary power loss. Increase the minimum base block
time (07-18) in case of an over-current condition.

07-21: Integral time of speed searching

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Set the integral time during speed search.

- If OV occurs, increase the set value to increase the speed search time. Decrease the value if a quick start is
required

07-22: Delay time of speed searching

- Use delay time when using a contactor on the inverter output side.

- The inverter speed search starts after the delay time expires.
- Speed search delay time is disabled when set to 0.0 sec. (07-22 = 0.0)
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07-23: Voltage recovery time

- Sets the voltage recovery time.

- Sets the time for the inverter to restore the output voltage from 0V to the specified V/f level after speed search

function is completed.

07-24: Direction-Detection Speed Search Selection

0: Disable Direction-Detection Speed Search

Speed search is executed using speed search operating current defined in parameter 07-20. In case speed

search is not successful (e.g. motor speed is too low) a speed search time-out warning is displayed. Set 07-19 to

value greater than 0 to enable DC braking at speed search if a time-out occurs frequently.

1: Enable Direction-Detection Speed Search

At start the current controller will send a step current to the motor (07-19) to determine the motor direction. Once

direction is determined the current controller will perform a speed search using speed search operating current

defined in parameter 07-20. Speed search is executed after a momentary power loss (external speed search

command 2, 03-00 to 03-07 = 34) or from max. frequency (external speed search command 1, 03-00 to 03-07 =

19). Speed search direction will follow the speed command.

07-26: SLV Speed Search Function

- In SLV mode (00-00 = 2) set the stop mode to the coast stop (07-09 = 1) or to the coast to stop with timer
(07-09 = 3). After a stop command is issued (coast to stop or coast to stop with times) the speed search
function is automatically activated for the next start.

0: Enable (No mechanical brake is installed)

1: Disable (Mechanical brake is installed)

07-27: Start Selection after fault during SLV mode
0: Speed search start: Speed search is executed after a fault in SLV mode.
1. Normal start: Speed search is not enabled.

Note: Set the parameter to 1 (normal start) after a fault has occurred and a mechanical brake is used to stop the
motor.

07-28: Start after external Baseblock

0: Speed search start: Speed search is executed after base block is removed.

1: Normal start: Speed search is not enabled.

Note: Set parameter to 1 for control mode is V/F (00-00 = 0) or SLV mode (00-00 = 2) when the external base

block active time is longer than the time the motor needs to come to a complete stop. After the external base
block command is removed the inverter will accelerate from min. frequency.
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07-32: Speed Search Mode Selection

0: Disable: The inverter start to run from the lowest output frequency but it won’t limit the other functions of trigger
speed search.

1: Execute a Speed Search at Power On: The inverter executes a speed search at power on when entering first
run command. It start the motor from found frequency.

07-33: Start Frequency of Speed Search Selection

0: Maximum Output Frequency of Motor: The inverter start speed search from the maximum output frequency
of motor.
1: Frequency Command: The inverter start speed search from setting frequency command.

m Speed search based on current detection

(a) Speed search at starting

A

Run command > t

t
Search command Speed search decel time (07-21)

Vs
Output frequency > t
< » VI/f during speed search
(07-18) // T ——Returnto voltage at normal operation
¢\\
Voltage recovery time (07-23)
Output voltage > t
Output current (07-20)
>t

Sf)eed sear'ch
operation
Figure 4.4.66 Speed search at starting

(b) Speed search in recovery period of momentary power failure
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Figure 4.4.67 Speed search in recovery period of momentary power failure
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Notes:

If the minimum base block time (07-18) is longer than the momentary power failure time, the speed search starts
operation after the minimum base block time (07-18).

If the minimum base block time (07-18) is too short, the speed search operation begins immediately after power
has been restored.

07- 29 Run Command Selection at the Action of DC Braking

[0]) : Not Allowable to Run

Range
9 [1] : Allowable to Run

When DC braking is active, then:

07-29=0:

Inverter does not run again until DC braking stops.
07-29=1:

Inverter can run again even if DC braking is in action.

07- 30 Low Voltage Level Selection
Range [0] : Disable
g [1] : Enable
07-30=1:

The value of Low Voltage Detection Level (07-13) adjust to 250v for Inverter 440v class and 500V for inverter
575/690v class..

07-31 Low Voltage Run Frequency
Range 0.0~599.00 Hz
07-31=1:

When 03-00~03-07=62(EPS Function), the frequency command will follow the value of 07-31

Please refer to 4-82 for more information to EPS function.
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08-Protection Parameters

08-00 Stall prevention function.
xxx0b: Stall prevention function is enabled during acceleration.
xxx1b: Stall prevention function is disabled during acceleration.
xx0xb: Stall prevention function is enabled during deceleration.

Range xx1xb: Stall prevention function is disabled during deceleration.
x0xxb: Stall prevention function is enabled during operation.
x1xxb: Stall prevention function is disabled during run.
Oxxxb: Stall prevention function during run is based on the first acceleration time.
1xxxb: Stall prevention function during run is based on the second acceleration time.

08-01 Stall prevention level during acceleration

Range 20~200 %

08-02 Stall prevention level during deceleration
200V: 330v~410V
400V: 660V~820V

Range
575V:900~1000 V
690V:1080~1200 V

08-03 Stall prevention level during run

Range 30~200 %

08-21 Limit of stall prevention during acceleration

Range 1~100 %

08-22 Stall prevention detection time during run

Range 2~100 msec

08-40 Motor2 Acceleration Stall Prevention Level

Range 20~200 %

08-41 Motor2 Acceleration Stall Prevention Limit

Range 1~100 %

Stall prevention during acceleration (08-00=xxx0b)

Prevents the inverter from faulting (Overcurrent, Motor overload, Inverter overload) when accelerating with heavy
loads.

When the inverter output current reaches the level set in parameter 08-01 minus 15% the acceleration rate starts
to decrease. When the inverter output current reaches the level set in parameter 08-01 the motor stops
accelerating. Refer to figure 4.4.68 for more information.

Notes:

- Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the motor power is
smaller than the inverter rating.

- The inverter rated output current should be set to 100%.
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If the motor is used in the constant power (CH) region, the stall prevention level (08-01) is automatically reduced
to prevent the stall.

Stall prevention level during acceleration (Constant horsepower)

Stall Prev. Lev. Acceleration (CH) = Stall prevention level in acceleration (08-01) x Fbase (01-12)
Output frequency

Parameter 08-21 is the stall prevention limit value in Constant Horsepower region. Refer to figure 4.4.69.
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Figure 4.4.69 Stall prevention level and limit in acceleration
Motor2 Acceleration Stall Prevention Level (08-40) and Motor2 Acceleration Stall Prevention Limit (08-41) are
Used when 03-00~03-07=40 (Switching between Motor 1/Motor 2)

Stall prevention selection during deceleration (08-00=xx0xb)

Stall prevention during deceleration automatically increases the deceleration time according based on the
DC-bus voltage to prevent over-voltage during deceleration. Refer to Figure 4.4.69 for stall prevention during
deceleration
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When the DC-bus voltage exceeds the stall prevention level deceleration will stop and the inverter will wait for the
DC-bus voltage to fall below the stall prevention level before continuing deceleration. Stall prevention level can be
set by 08-02, see Table 4.4.34.

Table 4.4.34 Stall prevention level

Inverter model 08-02 default value
200V class 385VDC
400V class 770VDC
575V class 950vDC
690V class 1140vVDC

Note: When using external braking (braking resistor or braking module) disable stall prevention during
deceleration (08-00 to xx1xb).
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Figure 4.4.70 Stall prevention selection in deceleration

Stall prevention selection during run (08-00=x0xxb)

Stall prevention during run can only be used in V/F or VIF + PG and SLV2control mode.

This function prevents the motor from stalling by automatically reducing the output frequency during run.

If the inverter output current rises above the level set in parameter 08-03 for the time specified in parameter 08-22,
the inverter output frequency is automatically decreased following deceleration time 1 (00-15) or deceleration time
2 (00-17).

When the inverter output current falls below the level set in parameter (08-03) minus 2%, normal operation
continues and the output frequency increases to the frequency reference using the acceleration time 1 or

acceleration time 2. Refer to the following figure 4.4.71.

Note: The stall prevention level during run can be set by using multi-function analog input Al2 (04-05=7).
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Figure 4.4.71 Stall prevention selection in operation

Stall prevention level in operation is set by multi-function analog input Al2 (04-05=7).

08-05

Selection for motor overload protection (OL1)

Range

xxx0b: Motor overload is disabled
xxx1b: Motor overload is enabled
xx0xb: Cold start of motor overload
xx1xb: Hot start of motor overload
x0xxb: Standard motor

x1xxb: Special motor

Oxxxb: Reserved

1xxxb: Reserved

08-07

Motor Overload (OL1) Protection Level

Range

[0] : Motor Overload (OL1) Protection O
[1] : Motor Overload (OL1) Protection 1
[2] : Motor Overload (OL1) Protection 2

The motor overload protection function estimates the motor overload level based on the output current, output
frequency, motor characteristics and time. The motor overload trip time depends on the motor rated current when
the output frequency is greater than 60Hz.

On inverter power-up the motor overload protection internal thermal accumulation register is automatically reset.

To use the built-in motor overload protection function parameter 02-01 (motor rated current) has to match the
motor rated current on the motor nameplate.

Turn off the motor overload protection when using two or more motors connected to the inverter (set 08-05 =
xxx0b), and provide external overload protection for each motor (e.g. thermal overload switch).
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With cold start enabled (08-05 = xx0xb), motor overload protection occurs in 5 and a half minutes when operating
the motor at 150% of the motor rated current at an output frequency greater than 60Hz.

With hot start enabled (08-05 = xx1xb), motor overload protection occurs in 3 and a half minutes when operating
the motor at 150% of the motor rated current at an output frequency greater than 60Hz.

Refer to the following figure 4.4.72 for an example of motor overload protection standard curve. And refer to the
setting of 08-07 (Motor overload (OL1) protection level), the overload curve will be different.
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Figure 4.4.72 Motor overload protection curve (example: standard motor)

When using force cooled motors (Special inverter motor), thermal characteristics are independent of the motor
speed, set 08-05 = x1xxb.

When 08-05 = x1xxb, overload protection function is based on motor rated current for output frequencies between
6 and 60Hz. If the output frequency is lower than 1Hz, the overload protection function uses 83% of the motor
rated current to determine an overload condition.

When 08-05 = x0xxb, overload protection function is based on 70% of the motor rated current for an output
frequency of 20Hz. If the output frequency is lower than 1Hz, the overload protection function uses 40% of the
motor rated current to determine an overload condition.

Motor overload rating at different output frequencies is shown at Figure 4.4.73.
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Figure 4.4.73 Motor overload rating at different output frequencies
08-06 Start-up mode of overload protection operation (OL1)

0: Stop output after overload protection

Range ) ) )
1: Continuous operation after overload protection.

08-06=0: When the inverter detects a motor overload the inverter output is turned off and the OL1 fault message
will flash on the keypad. Press RESET button on the keypad or activate the reset function through the
multi-function inputs to reset the OL1 fault.

08-06=1: When the inverter detects a motor overload the inverter will continue running and the OL1 alarm
message will flash on the keypad until the motor current falls within the normal operating range.

08-08 Automatic voltage regulation (AVR)

0: AVR is enabled

Range o
1. AVR is disabled

Automatic voltage regulation stabilizes the motor voltage independent of fluctuation to the input voltage.

08-08=0: Automatic voltage regulation is active. It will limit the maximum output voltage. When input three-phase
voltage fluctuates and the voltage is smaller than the value of 01-14, the output voltage will fluctuate with the
fluctuation of input voltage.

08-08=1: Automatic voltage regulation is not active, motor voltage follows the input voltage fluctuation. When
input three-phase voltage fluctuates, the output voltage won't fluctuate with the fluctuation of input voltage.
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08-09

Selection of input phase loss protection

Range

0: Disable
1: Enable

08-09=0: Input phase loss detection is disabled.

08-09=1: Input phase loss detection is enabled. Keypad shows "IPL input Phase Loss" (IPL), when an input
phase loss is detected the inverter output is turned off and the fault contact is activated.

Note: The input phase loss detection is disabled when the output current is less than 30% of the inverter rated

current.
08-10 Selection of output phase loss protection
0: Disable
Range
1: Enable

08-10=0: Output phase loss detection is disabled.

08-10=1: Output phase loss detection is enabled. Keypad shows "OPL Output Phase Loss" (OPL), when an
output phase loss is detected and the inverter output is turned off and the fault contact is activated.

Note: The output phase loss detection is disabled when the output current is less than 10% of the inverter rated

current.
08-13 Selection of over-torque detection
0: Over-torque detection is disabled
Range 1: Start to detect when reaching the set frequency
2: Start to detect when the operation is begun
08-14 Selection of over-torque action
0: Deceleration to stop when over-torque is detected.
Range 1: Displays warning when over-torque is detected. Continue operation.
2. Coast to stop when over-torque is detected
08-15 Level of over-torque detection
Range 0~300 %
08-16 Time of over-torque detection
Range 0.0~10.0 Sec
08-17 Selection of low-torque detection
0: Low-torque detection is disabled
Range 1. Start to detect when reaching the set frequency
2. Start to detect when the operation is begun
08-18 Selection of low-torque action
0: Deceleration to stop when low-torque is detected
Range 1: Display warning when low-torque is detected. Go on operation

2. Coast to stop when under-torque is detected
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08-19 Level of low-torque detection
Range 0~300%

08-20 Time of low-torque detection
Range 0.0~10.0 Sec

The over torque detection function monitor the inverter output current or motor torque and can be used to detect
increase in inverter current or motor torque (e.g. heavy load).

The low torque detection function monitor the inverter output current or motor torque and can be used to detect a
decrease in inverter current or motor torque (e.g. belt break).

The torque detection levels (08-15, 08-19) are based on the inverter rated output current (100% = inverter rated
output current) when operating the inverter in V/F control or V/F control + PG and motor output torque (100% =
motor rated torque) when operating the inverter in SLV or SV control.

Over-torque detection

Parameter 08-13 selects over-torque detection function. An over-torque condition is detected when the output
current / torque rises above the level set in parameter 08-15 (Over-torque detection level) for the time specified in
parameter 08-06 (Over-torque detection time).

08-13=0: Over-torque detection is disabled.

08-13=1: Over-torque detection is enabled when the output frequency reaches the set frequency.

08-13=2: Over-torque detection is enabled during running.
Parameter 08-14 selects the way the inverter acts when an over-torque condition is detected.

08-14=0: When an over-torque condition is detected the inverter displays and over-torque detection fault and the
motor decelerates to a stop.

08-14=1: When an over-torque condition is detected the inverter displays an over-torque detection alarm and
continues to run.

08-14=2: When an over-torque condition is detected the inverter displays and over-torque detection fault and the
motor coasts to a stop
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Figure 4.4.74 Over-torque detection operation
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Low-torque detection
Parameter 08-18 selects low-torque detection function. An low-torque condition is detected when the output

current / torque falls below the level set in parameter 08-19 (low-torque detection level) for the time specified in
parameter 08-20 (Low-torque detection time).

08-17=0: Low-torque detection is disabled.
08-17=1: Low-torque detection is enabled when the output frequency reaches the set frequency.
08-17=2: Low-torque detection is enabled during running.

Parameter 08-18 selects the way the inverter acts when an over-torque condition is detected.

08-18=0: When a low-torque condition is detected the inverter displays and low-torque detection fault and the
motor decelerates to a stop.

08-18=1: When a low-torque condition is detected the inverter displays a low-torque detection alarm and
continues to run.

08-18=2: When a low-torque condition is detected the inverter displays and low-torque detection fault and the
motor coasts to a stop

. Setting Example of less torque detection:
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Figure 4.4.75 Low torque detection operation

Over and low torque detection condition can be output to the multi-function digital outputs (R1A-R1C, R2A-R2C)
by setting parameters 03-11 to 03-12 to 12 or 25. Refer to figure 4.4.76 for more information.
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Figure 4.4.76 Over-torque / low torque detection multi-function digital output terminal
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08-23 Ground Fault (GF) selection
0: Disable
Range
1. Enable
08-23=1:

If the inverter leakage current is greater than 50% of inverter rated current and the ground fault function is
enabled (08-23), the keypad will display a "GF Ground Fault" (GF), motor will coast to a stop and fault contact is

activated.
08-24 External Fault Operation Selection
0: Deceleration to stop
Range 1: Coast to stop
2: Continue operation

Select operation selection when an external fault occurs. Refer to the multi-function inputs on how to set up the
inverter for an external fault input.

08-25 Detection selection of external fault
Range 0: Immediately detect when the power is supplied
1: Start to detect during operation

08-25=0: When the inverter is supplied by power, detection external fault function will execute.

08-25=1: When the inverter is start to run, detection external fault function will execute.

08-30

Run Permissive Function Selection

Range

0: Deceleration to Stop
1: Coast to Stop

When 03-00~03-07=58,the inverter will stop by the set of 08-30

08-37 Fan Control Function
0: Start in operation
Range 1. Permanent Start
2: Start in high temperature (except of the models of 2050, 4100 or the above)
08-38 Delay Time of Fan Off
Range 0~600 sec

08-37=0: The inverter start to run and the fan will follow to run. If the inverter stop and the time is longer than the
value of 08-38, the fan stop. If the temperature for heat sink is higher than the temperature of inside-detection and
the inverter doesn’t run, the fan will start run automatically.

08-37=1: The inverter is supplied by power, the fan start to run.

08-37=2: The temperature for heat sink is higher than the temperature of inside-detection, the fan start to run.

After The temperature for heat sink is lower than the temperature of inside-detection and the time is over 08-38,
the fan stop.
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Note : There is no 08-37=2 for the models of 2050, 4100 or the above.

08-35 Motor Overheat Fault Selection
0: Disable
1: Deceleration to Stop
Range
2: Free Run to top
3: Continue Running
08-36 PTC Input Filter Time Constant
Range 0.00 ~ 5.00 sec
08-39 Delay Time of Motor Overheat Protection
Range 1~300 sec
08-42 PTC Protection Level
Range 0.1~10.0v
08-43 PTC Restart Level
Range 0.1~10.0vV
08-44 PTC Warning Level
Range 0.1~10.0v

Motor Overheat Fault Selection

It execute motor overheat protection by the resistor (PTC) that built-in the motor.
the resistor (PTC) is between Al2 and GND and a divided resistor R ,as the pic 4.3.65(b)

08-35=0: Motor overheats fault function is off.

08-35=1: When the motor is overheating, it decelerates to stop.

08-35=2: When the motor is overheating, it free runs to stop.

08-35=3: When the motor is overheating, it does not stop running until reach the value of 08-42.

08-35=1 ~ 2: When the temperature is getting higher for the motor and Al2 voltage level is higher than the value of
08-44, the display will show FOH4 Motor Overheating ; and the motor will stop by 08-35=1 ~ 2.

08-35=3: When the temperature is getting higher for the motor and Al2 voltage level is higher than the value of
08-44, the display will show TOH3 Motor Temp Warning ; but the motor continues running. But Al2 voltage level
is higher than the value of 08-42 and the time reach to 08-39, the motor free runs to stop.

08-35=1 ~ 2 ~ 3: When the motor cools down and Al2 voltage level is lower the value of 08-43, T OH4 Motor
overheat ; will reset.

Note: The resistor (PTC) conform the British Standards Institution:
When Tris 150 ‘Cin Class F and is 180°C in Class H -
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Tr— 5C : RT=< 550Q - put the value of RT in formula (1), the V value by calculation is the value of 08-43.
Tr+ 5°C : RT=1330Q ;s put the value of RT in formula (1), the V value by calculation is the value of 08-44.
It gets reference value by using formula (1) even in the different spec of resistor (PTC).

\V/ :1x10x Rerc /1200 Formula (1)
2 R+ (Reyc // 200)
Resistance Class F Class H
(or}ms) 150°C 180°C

1330 /

Divider resistor R

550

PTC#Resistor

I e-=-=-B

» Temperature
/ T \ T PIBR&RES
Tr-5 Tr Tr+5
Tr : Temperature threshold
value
(a) PTC Thermistor (b) PTC Thermistor
Characteristics Connections

Pic 4.3.65 (a) PTC Thermistor Characteristics (b)PTC Thermistor Connections
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09-Communication Parameters

09-00 INV Communication Station Address
Range 1~31
09-02 Baud rate setting (bps)
0: 1200
1: 2400
2: 4800
Range
3: 9600
4: 19200
5: 38400
09-03 Stop bhit selection
Range 0: 1 stop b!t
1: 2 stop bits
09-04 Parity selection
0: No Parity
Range 1: Even bit
2: Odd bit
09-05 Communication Data Bit Selection
0: 8 Bit Data
Range )
1: 7 Bit Data
09-06 Communication error detection time
Range 0.0~25.5 Sec
09-07 Fault stop selection
0: Deceleration to stop based on deceleration time 1.
Range 1: Coast to stop when communication fault occurs.
2: Deceleration to stop based on deceleration time 2
3: Keep operating when communication fault occurs.
09-08 Comm. fault tolerance count
Range 1~20
09-09 Waiting time
Range 5~65 msec

The Modbus communication port RJ45 (S+, S-) can be used to monitor, control, program and trouble-shoot the
inverter.

Modbus communication can perform the following operations, independent of the frequency command selection
(00-05) setting and Operation command selection (00-02) setting:

Monitor inverter signals
Read and write parameters.
Reset fault

Control multi-function inputs

4-244




Modbus (RS-485) communication specification:

Iltems Specification
Interface RS-485

Communication type Asynchronous (start - stop synchronization)

Baud rate: 1200, 2400, 4800, 9600, 19200 and 38400 bps
Data Length: 8 bits (Fixed)

Parity: options of none, even and odd bit.

For even and odd selection stop hit is fixed at 1 bit.

Communication parameters

Communication protocol Modbus RTU / ASCII

Number of inverters Maximum 31 units

Communication wiring and setup

(1) Turn off power to the inverter.

(2) Connect communication lines of the controller to the inverter (RJ45).
(3) Turn power on.

(4) Set the required communication parameters (09-00) via the keypad.
(5) Turn off power to the inverter and wait until keypad is completely off.
(6) Turn power on

(7) Start communication between controller and inverter.

Modbus (485) communication architecture

(1) Modbus communication configuration uses a master controller (PC, PLC), communicating to a maximum of 31
inverters.

(2) The master controller is directly connected to the inverter via the RS-485 interface. If the master controller has
a RS-232, a converter must be installed to convert signals to RS-485 to connect the master controller to the
inverter.

(3) A maximum 31 inverters can be connected to a network, following the Modbus communication standard.

Communication Parameters:
09-00: Inverter station addresses: Range 1-31

09-02: RS-485 communication baud rate setting
= 0: 1200 bps (bits / second)
=1: 2400 bps
= 2: 4800 bps
= 3: 9600 bps
=4: 19200 bps
=5: 38400 bps

09-03: Stop bit selection
= 0: 1 stop bit
=1: 2 stop bits

09-04: Parity selection of RS-485 communication
= 0: No parity.
=1: even parity.
= 2: odd parity.

09-05: Communication Data Bit Selection
=0: 8 bits data
=1: 7 bits data
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09-06: RS-485 communication error detection time

09-07: Stop selection of RS-485 communication failure
= 1: Deceleration to stop by deceleration time 00-15
= 2: Coast to stop
= 2: Deceleration to stop using the deceleration time of 00-26 (emergency stop time)
= 3: Continue to operate (only shows a warning message, press the stop button to stop operation)

09-08: Comm. fault tolerance count
When the number of communication errors exceeds the value set in parameter 09-08 the inverter will display the
comm. Fault alarm.

09-09: Wait time of inverter transmission (09-09).

Sets the inverter response delay time. This is the time between the controller message and the start of the
inverter response message. Refer to figure 4.4.77. Set the controller receive time-out to a greater value than the
wait time parameter (09-09).

hiaster o inverdar lvezreer fo Masier
Commaind Message Resporss iteszage
» t
L Cig-0rd s edting
24 bits lomg

Figure 4.4.77 Communication Message Timing
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10-PID Parameters

10-00 PID target value source setting

: All given

: Al2 given

: Pulse given

: Use 10-02 setting

: Reserved

: Frequency Command (00-05)

Range

D 0B~ WN P

When 10-00=1 or 2,
Source of signal is proportional to be corresponding to PID target via analog input terminal.

For example:
0~10V is corresponding to 0~100% target value. When being given 2V, 20% target value is obtained.

When 10-00=3,

PID target value is pulse input. The proportion of pulse input is set depending on the parameters of 03-30 (pulse
input scales) ~ 03-34 (pulse input filter time).

For general purpose of PID setting, set 10-00=4 to set the PID target value.
When 10-00=4
10-02(PID target value) is set at percentage and PID setting is at main screen monitor (12-38).

Maximum target value is set by parameter 10-33 (PID feedback maximum value), the decimals is determined by
parameter10-34 (PID decimal width), and the unit is set by parameter 10-35 (PID unit).

Ex:

Set 10-33 =999, 10-34 = 1, 10-35 = 3, and set 10-02 to 10%

Then 9.9PSI is displayed at the main screen monitor (12-38) and can be modified at this monitor. Maximum value
is 99.9 PSI (limited to the setting value of parameter 10-33).

When 10-00=6

The current frequency command is proportional to be corresponding to PID target.
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10-01 PID feedback value source setting

1: All given
Range 2: A2 given
3: Reserved

Note: Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the same
source the keypad will show a SEO5 alarm.

10-02 PID target value
Range 0.00~100.00 %
10-03 PID control mode

xxx0b: PID disable

xxx1b: PID enable

xx0xb: PID positive characteristic

xx1xb: PID negative characteristic

x0xxb: PID error value of D control
x1xxb: PID feedback value of D control
Oxxxb: PID output

1xxxb: PID output + Frequency Command

Range

PID target value source setting(10-00/) PID feedback value source setting(10-01)
Please confirm parameter 04-00 conform the need (0V~10 V or 4mA~20 mA) if Al2 as PID target or PID feedback.
And switch SW2 from control board to the input type (V or I), please refer to wiring diagram for more detail.

When 10-03= xxx1b: PID is enabled, LCD keypad will be switched automatically (16-00) and main screen
monitoring displays PID target value (12-38). Sub-screen monitoring 1 (16-01) displays PID feedback value
(12-39) and sub-screen monitoring 2 (16-02) displays frequency output (12-17). If PID is disabled, the keypad will
switch automatically to frequency command setting as the main page.

When 10-03= xx1xb: PID output is reverse. PID output is chosen to reverse, and if PID input is negative, the
output frequency of PID will gain. On the contrary, PID output is chosen to forward, and if PID input is minus, the
output frequency of PID will decrease.

Refer to Fig. 4.4.78 & 4.4.79 when 10-03= x1xxb: feedback value differential of PID control and 10-03= x0xxb:
basic PID control

When 10-03= Oxxxb: PID output, it corresponds 100% to the frequency of 01-02. When 10-03= 1xxxb: PID
output + frequency command, it will cumulate the output percentage of frequency command, (corresponding to
01-02 main frequency command set by parameter 00-05/ 00-06) at the beginning of running and then start PID
control.

10-04 Feedback gain
Range 0.01~10.00

10-05 Proportional gain (P)
Range 0.00~10.00

10-06 Integral time (1)
Range 0.0~100.0 Sec
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10-07 Differential time (D)
Range 0.00~10.00 Sec
10-09 PID bias
Range -100~100 %
10-10 PID Primary delay time
Range 0.00~10.00 %
10-14 PID integral limit
Range 0.0~100.0 %
10-23 PID limit
Range 0.00~100.0 %
10-24 PID output gain
Range 0.0~25.0
10-25 PID reversal output selection
0: Do not allow the reversal output
Range
1: Allow the reversal output
10-26 PID target acceleration / deceleration time
Range 0.0~25.5 Sec

PID Adjustments

Gain control: The error signal (deviation) between the input command (set value) and the actual control value
(feedback). This error signal or deviation is amplified by the proportional gain (P) to control the offset between the

set value and the feedback value.

Integral control: The output of this control is the integral of the error signal (difference between set value and
feedback value) and is used to minimize the offset signal that is left over from the gain control. When the integral

time (I) is increased, the system response becomes slower.

Differential control: This control is the inverse from integral control and tries to guess the behavior of the error
signal by multiplying the error with the differential time. The result is added to the PID input. Differential control

slows down the PID controller response and may reduce system oscillation.

Note: Most applications that PID control (fan and pump) do not require differential control.
Refer to Figure 4.4.78 for PID control operation
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Figure 4.4.78 PID Control
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PID Control Type
The inverter offers two types of PID control:
(a) PID control with differential feedback: (10-03 = x1xxb)

Make sure to adjust the PID parameters without causing system instability. Refer to Figure 4.4.79 for PID control
for feedback value differential.
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Figure 4.4.79 PID control for feedback differential value

(b) Basic PID control: (10-03 = x0xxb)

This is the basic type of PID control. Refer to the figure 4.4.80.
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Figure 4.4.80 Basic PID control

PID Setup
Enable PID control by setting parameter 10-03, PID target value (10-00) and PID feedback value (10-01).

To use PID control set frequency command selection 00-05 to 4.
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(1) Select PID target value (10-00):

10-00: PID target value

=1: analog Al1l given (default)
=2: analog Al2 given

=3: Pulse given

=4:10-02

=6 frequency command (00-05)

(2) Select PID feedback value (10-01):

10-01: PID feedback value
=1: Analog All given

= 2: Analog Al2 given

=3: Pulse given

Al ( O
10-00=1
alz s o
16-00=2
Pulse input ( O
10-00=3
RO Swrpuint
10-02 seling s o
10-00=4 D
( Tangpt )
=FE:
o
- < - Targeat
eq Command (00-05) o > 026 e
10-00=6

Figure 4.4.81 PID input selection
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PID Control Setting
PID control block diagram.

The following figure shows the PID control block diagram.
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Figure 4.4.82 PID control block diagram
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PID Tuning

Use the following procedures to start PID control,

(1) Enable PID control (set 10-03 to a value greater than "xxx0b").

(2) Increase the proportional gain (10-05) to the highest value possible without causing the system to become
unstable.

(3) Decrease the integral time (10-06) to the lowest value possible without causing the system to become
unstable.

(4) Increase the differential time (10-07) to the highest value possible without causing the system to become
unstable.

The PID control serves to maintain a given process within certain limits whether it is pressure, flow etc. To do this
the feedback signal is compared to the set value and the difference becomes the error signal for the PID control.

The PID control then responds by trying to minimize this error. The error is multiplied times the value of the
Proportional gain set by parameter 10-05. An increased gain value results in a larger error. However, in any
system as the gain is increased there is a point that the system will become unstable (oscillate).

To correct this instability, the response time of the system may be slowed down by increasing the Integral time
set by parameter 10-06. However slowing the system down too much may be unsatisfactory for the process.

The end result is that these two parameters in conjunction with the acceleration time (01-14) and deceleration
(01-15) times require to be adjusted to achieve optimum performance for a particular application.

PID output polarity can be selected with parameter 10-03 (setting = xx0xb: PID output forward, setting = xx1xb:
PID output reversal). When PID output is chosen to reverse, and if PID input is negative, the output frequency of
PID will gain. On the contrary, PID output is chosen to forward, and if PID input is minus, the output frequency of
PID will decrease.

PID feedback value can be adjusted using parameter 10-04 (PID feedback gain) as well as with the analog input
gain and bias for terminal All or Al2.

10-14: PID integral limit: Used to limit the integral output to prevent motor stall or damage to the system in case
of a rapid change in the feedback signal. Reduce the value of 10-14 to increase the inverter response.

10-23: PID limit: Used to limit the output of the PID control. Maximum output frequency is 100%.

10-10: Primary delay time: Low pass filter situated after the PID limit block that can be used to prevent PID
output resonance. Increase the time constant to a value greater than the resonance frequency cycle and reduce
time constant to increase the inverter response.

10-09: PID bias: Used to adjust the offset of the PID control. The offset value is added to the frequency reference
as compensation. Use parameter 10-24 (PID output gain) to control the amount of compensation.

In case the PID control output value goes negative, parameter 10-25 (PID reversal output selection) can be used
to reverse the motor direction.

Note: The PID output remains at zero when reverse operation is disabled.

10-26: PID target SFS: Sets the PID target value acceleration and deceleration ramp time. The PID target SFS
can be disabled by setting the multi-function digital inputs 03-00 ~ 03-07 to 36 (PID target SFS is off). Reduce the
acceleration / deceleration time in case load resonance or system instability is encountered.
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PID Fine Tuning

All PID control parameters are related to each other and require to be adjusted to the appropriate values.
Therefore, the procedure achieving the minimum steady-state is shown as following:

(1) Increase or decrease the proportion (P) gain until the system is stable using the smallest possible control
change.

(2) The integral (I) reduces the system stability which is similar to increasing the gain. Adjust the integral time so
that the highest possible proportional gain value can be used without affecting the system stability. An
increase in the integral time reduces system response.

(3) Adjust the differential time if necessary to reduce overshoot on startup. The acceleration / deceleration time
can also be used for the same purpose.

Fine-tuning PID control parameters:

(1) Reduce overshoot
Output Before

A /—(

After In case overshoot occurs, reduce the derivative time
(D) and increase the integral time (1).

\4
—

(2) Stabilize PID control
Output

After
A /‘(
To quickly stabilize the PID control, reduce the
Before integral time () and increase the differential time (D)
in case overshoot occurs.

> t
(3) Reduce long-period oscillation
Ouﬁput Before
After Adjust the integral time (1) in case of long-periodical

system oscillation.

> t

(4) Reduce short-period oscillation
Output Before

A

Adjusting the differential time (D) and proportional (P)
After gain when experiencing short-periodical oscillation.

\4
—
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10-11 PID feedback loss detection selection
0: Disable
Range 1: Warning
2: Fault
10-12 PID feedback loss detection level
Range 0~100 %
10-13 PID feedback loss detection time
Range 0.0~10.0 Sec

The PID control function provides closed-loop system control. In case PID feedback is lost, the inverter output
frequency may be increase to the maximum output frequency.

It is recommended to enable to the PID feedback loss when the PID function is used.

PID feedback loss detection
10-11=0: Disable

10-11=1: Warning

A feedback loss condition is detected when the PID feedback value falls below the value set in parameter 10-12
(PID feedback loss detection level) for the time set in parameter 10-13 (PID feedback loss detection time). PID
feedback loss warning message "Pb" will be displayed on the keypad and the inverter will continue to operate.

10-11=2: Fault

A feedback loss condition is detected when the PID feedback value falls below the value set in parameter 10-12
(PID feedback loss detection level) for the time set in parameter 10-13 (PID feedback loss detection time). PID
feedback loss fault message "Pb" will be displayed on the keypad, the inverter stops and the fault contact is
activated.
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Figure 4.4.83 PID feedback loss detection
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10-17

Start frequency of PID sleep

Range 0.00~599.00 Hz
10-18 Delay time of PID sleep
Range 0.0~255.5 Sec
10-19 Frequency of PID wakeup
Range 0.00~599.00 Hz
10-20 Delay time of PID wakeup
Range 0.0~255.5 Sec
10-29 PID sleep selection
0: Disable
Range 1: Enable
2. Set by DI
10-40 Selection of PID Sleep Compensation Frequency
0: Disable
Range
1: Enable

The PID Sleep function is used to stop the inverter when the PID output falls below the PID sleep level (10-17) for
the time specified in the PID sleep delay time parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above the PID
wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

Use parameter 10-29 to enable / disable PID sleep function.

10-29 =0: PID Sleep function is disabled.

10-29 =1: PID sleep operation is based on parameters of 10-17 and 10-18.

10-29 =2: PID sleep mode is enabled by multi-function digital input

Refer to figure 4.4.84 (a) and (b) for PID sleep / wakeup operation.

Target
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i 10-20=1 or 2

Figure 4.4.84: (a) PID control bock diagram
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Figure 4.4.84: (c¢) Timing diagram of PID sleep compensation frequency/ wakeup

Notes:

10-40=0, refer to Figure 4.4.84 (b)

The PID sleep timer is enabled when the output frequency (Fout) falls below the PID sleep frequency (10-17).
When the sleep timer reaches the set PID sleep delay time (10-18) the inverter will decelerate to a stop and enter
the sleep mode.

10-40=1, refer to Figure 4.4.84 (c)

When output frequency (Fout) is lower than PID sleep frequency set by 10-17, Timer of PID sleep mode will run
and the output frequency changes with the reference frequency (Fref) until it reaches the minimum output
frequency (Fmin) set by 01-08. When the PID sleep delay time (10-18) is completed, the motor will run gradually
to the PID sleep frequency set by 10-17.

Note: It should be used in the situation of being required the constant frequency.

While sleep mode is active and the motor has stopped, the internal PID control is still in operating. When the
reference frequency increases and exceeds the wakeup frequency parameter 10-19 for the time specified in the
wakeup delay time parameter 10-20, the inverter will restart and the output frequency will ramp up to the
reference frequency.
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Example:

-- When wakeup frequency< sleep frequency, inverter starts by the sleep frequency and sleeps depending on
sleep frequency.

-- When wakeup frequency> sleep frequency, inverter starts by the wakeup frequency and sleeps depending on
sleep frequency.

Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the same source the
keypad will show a SE05 alarm.

10-27 PID Feedback Display Bias
Range 0~9999

10-28 PID Feedback Display Gain
Range 0.00~100.00

PID Feedback Display Scaling

The PID feedback signal can be scaled to represent actual engineering units. Use parameter 10-28 to set the
feedback signal gain for the feedback signal range maximum and parameter 10-27 to the feedback signal
minimum.

Example:

Feedback signal is a pressure transducer (0-10V or 4-20mA ) with a range of 1.0 — 20.0 PSI
4mA (0V) = 1.0 PSI, 20mA (10V) = 20.0 PSI.

Set parameter 10-27 to 1.0 minimum of transducer range (0%).
Set parameter 10-28 to 20.0 maximum of transducer range (100%).

Refer to the figure 4.4.85 for displaying the unit conversion.
Display unit

A

10-28

10-27

. Feedback
Signal

ov 10V
(4mA) (20mA)

Figure 4.4.85 Feedback signal scaling

4-258




10-30 Upper Limit of PID Target
Range 0~100 %
10-31 Lower Limit of PID Target
Range 0~100 %

Target value of PID will be limited to the range of upper & lower limit of PID target.

10-33

Maximum Value of PID Feedback

Range

1~10000

When the maximum value of PID feedback is active, it will become 100% the corresponding value of 10-02.

10-34

PID Decimal Width

Range

0~4

PID decimal width is used for rounding up setting. For example: set 10-34=1, it displays XXX.X ; set 10-34=2, it

displays XX.XX.
10-35 PID Unit
Range 0~23

PID unit is selected depending on user’s needs.

Note: When user switches PID in LED keypad, 10-33 is required to be lower than 1000 and 10-34=1, or the
keypad will show a SEO05 alarm (PID setting error).

10-39

Output Frequency Setting of PID Disconnection

Range

00.00~599.00 Hz

When PID feedback disconnection is in alarm, frequency command output depends on the setting value of 10-39.
If the warning is lifted, PID control is restored.

10-41

PID Mode Switch

Range

[0)] : General PID
[1] : D Type PID

Signal Given and Process:
When 10-41=1 (D type PID), F510 can process the ratio conversion for external signal, then the signal given
value can correspond to the speed command.
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The Signal given correspond to the speed command mode:

Max.
Frequency —P»|
(01-02)

Main Frequency
Command Source
Selection(00-05)

Main Frequency Command
Source Selection (00-05)

Speed

—>
—|_> command

PID trim scale (10-16) ———»|

PID command ———P»] |

PID feedback ———»]

®  Use the follow steps to start D type PID control:

(1) 10-03 (PID control mode) set to 1001b.

(2) 10-00 (PID target value source) set to 4 (10-02 given).

(3) 10-01 (PID feedback value source) set to 2 (Al2 given).

(4) 00-05 (Main frequency command source selection) set to 1 (External terminal: Analog 1).

(5) 10-29 PID sleep selection set to 0 (Disable).

The maximum frequency limit is set by 10-08.

10-25 PID reversal output selection decide the output can or cannot reversal run.

The first bit of 10-03 PID control mode decide to plus the frequency command.

The response of PID control can be adjust 10-36 (Proportional gain 2), 10-37 (Integral Time 2) and 10-38

(Differential Time 2)

10-15 (PID trim mode) set to 1 (Proportional), use the multiple of 01-02 (Maximum output frequency of motor)

and 01-12 (Base frequency of motor), then multiply the frequency of 00-05 (Main frequency command

source selection), then multiply 10-16 (PID trim scale), the value can be used to modify the PID multiple.

® 10-15 (PID trim mode) set to O (Not select), use 01-02 (Maximum output frequency of motor) multiply 10-16
(PID trim scale), the value can be used to modify the PID multiple.
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11-Auxiliary Parameters

11-00 Direction Lock Selection

0: Allow forward and reverse rotation
Range 1: Only allow forward rotation

2: Only allow reverse rotation

If motor operation direction is set to 1 or 2, the motor can only operate in that specific direction. Run commands in
the opposite direction are not accepted.

Forward or reverse commands can be issued via the control terminals or keypad.

Note: The Direction Lock Selection can be used in fan and pump application where reverse rotation is prohibited.

11-01 Carrier frequency
Range [0] : Carrier Output Frequency Tuning
[1~16] : 1~16KHz
Notes:

(1) Value 1to 16 represents KHz.

(2) When 11-01=0, variable carrier frequency is used see parameter 11-30~11-32.

(3) For SLV and SV mode, the minimum value of 11-01 is 2 kHz, due to the sample rate, suggest to use 4 KHz,
and the motor cable used within 100m.

(4) Setting range is determined by the inverter rating (13-00) and HD/ND mode (00-27).

(5) Refer to section 3 inverter derating based on carrier frequency.

(6) A low carrier frequency increases motor noise but reduces motor losses and temperature.

(7) Alow carrier frequency decreases RFI, EMI interference and motor leakage current.

Refer to the carrier frequency Table 4.4.35.

Table 4.4.35 Carrier frequency settings

Carrier Frequency 1KHz--6KH—10KHz—16KHz
Motor noise High -------mmmmme- Low
Output current waveform (similar to

sinupsoidal wave) ( Bad - Good ----- Bad
Noise interference LOW ——mmmmmmmmmmm High
Leakage current LOW --mmmmmmemmmem High
Heat loss [TV — High

If cable length between the inverter and the motor is too long, the high-frequency leakage current will cause an
increase in inverter output current, which might affect peripheral devices. Adjust the carrier frequency to avoid this
as shown in table 4.4.36.

Table 4.4.36 Cable length and carrier frequency

Wire length

< 30 Meter (98ft)

up to 50 Meter
(164 ft)

up to 100 Meter
(328ft)

> 100 Meter*
> 328ft

(11-01 value)

Carrier frequency

Max. value 16KHz
(11-01=16KHz)

Max. value 10KHz
(11-01=10KHz)

Maxi. value 5KHz
(11-01=5KHz)

Max. value 2KHz
(11-01=2KHz)

*, If Cable is longer than 200m, the output dv/dt filter or output reactor is required.

Notes:

(1) Reduce the carrier frequency if the torque does not match the speed.

(2) InV/F and V/F + PG control modes, set 11-01 to 0, the carrier frequency is determined by parameters 11-30
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(Carrier frequency max. limit), 11-31 (Carrier frequency lower limit) and 11-32 (Carrier frequency
proportional gain).

11-02 Soft PWM Function Selection
[0] : Disable

Range [1] : Soft PWM 1 enabled
[2] : Soft PWM 2 enabled

11-02=0: Soft PWM control disabled.

11-02=1: Soft PWM 1 control enabled. Soft PWM control can improve the ‘metal’ noise produced by the motor,
more comfortable for the human ear. At the same time, Soft PWM also limits RFI noise to a minimum level. The
default setting of Soft PWM control is disabled. Soft PWM 1 cannot be set if carrier frequency set in 11-01 is
higher than 8 kHz.

11-02=2: Soft PWM 2 control enabled, adjust by user’s own feeling to noise by 11-66 (2_3 Phase PWM Switch
Frequency), 11-67 (Soft PWM 2 Frequency Range) and 11-68 (Soft PWM 2 Switch Frequency).

11- 66 2 3 Phase PWM Switch Frequency

Range [6.00~60.00] Hz

When the output frequency higher than 11-66, the PWM mode will be switched.

11- 67 Soft PWM 2 Frequency Range
Range [0~12000]

11- 68 Soft PWM 2 Switch Frequency
Range [6.00~60.00]

When the output frequency is higher than 11-68, the noise detect function will be enabled, and according to 11-67
to modify the magnetic noise of motor.

Note: When 11-02=2, sum of 11-01 and 11-67 should be lower than the upper limit of carrier frequency. To avoid
the error setting, please follow the rules listed as below.

® If error happens when setting 11-01, it means 11-02= 2 and 11-01 + 11-67 > Upper limit of carrier frequency,
please reset 11-02 or 11-67.

® If error happens when setting 11-67, it means 11-02=2 and 11-01 + 11-67 > Upper limit of carrier frequency,
please reset 11-02 or 11-01.

® When 11-02=2, if error happens when setting 11-01 or 11-67, it means 11-01 + 11-67 > Upper limit of carrier
frequency, please reset the parameter.

® If error happens when setting 11-02=2, it means 11-01 + 11-67 > Upper limit of carrier frequency, please
reset the parameter 11-01 or 11-67, then set 11-02=2.
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11-03 Automatic carrier lowering selection

0: Disable

Range
1: Enable

11-03=0: Automatic carrier frequency reduction during an overheat condition is disabled.

11-03=1: Carrier frequency is automatically lowered when the inverter temperature is higher than the setting

value, to reduce the heat loss and avoid the over-heat trip of inverter.

11-04 S curve time setting at the start of acceleration
11-05 S curve time setting at the end of acceleration

11-06 S curve time setting at the start of deceleration
11-07 S curve time setting at the end of deceleration

Range 0.00~2.50 Sec

The S curve function for acceleration / deceleration is used to reduce mechanical impact caused by the load
during momentary starting and stopping of the inverter. To use the S curve function set the time for acceleration
start point (11-04), acceleration end point (11-05), deceleration start point (11-06) and deceleration end point

(11-07). Refer to figure 4.4.86 for more information.

Run an OFF

Coisnngad
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Fregaensy
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11-05 11-05

N -

\

11-04 1107
Figure 4.4.86 S curve characteristic

Total acceleration and deceleration time when the S curve is used:

Accelerating time = Accelerating time 1 (or 2) +(11-04) + (11-05)

2
Deceleration time = Deceleration time 1 (or 2) + (11-06) + (11-07)

2

11-08 Jump frequency 1

11-09 Jump frequency 2

11-10 Jump frequency 3

Range 0.0~599.0 Hz

11-11 Jump frequency width

Range 0.0~25.5 Hz

These parameters allow “jumping over” of certain frequencies that can cause unstable operation due to

resonance within certain applications.
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Note: Prohibit any operation within the jump frequency range. During acceleration and deceleration the frequency
is continuous without skipping the jump frequency.

To enable jump frequency 1 — 3 (11-08 — 11-10) set the frequency to a value greater than 0.0 Hz.

Use the jump frequency width (11-11) to create a jump frequency range. Refer to figure 4.4.87.
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Figure 4.4.87 Jump frequency operation

Jump frequency via Analog Input.

Set parameter 04-05 (AI2 function selection) to 9 (frequency jump setting 4) to control the jump frequency via
analog input Al2. Refer to Figure 4.4.48.

Note: When jump frequency overlap the sum of the overlapped jump frequencies will be used as the jump
frequency range. Refer to figure 4.4.88.
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Figure 4.4.88 Jump frequency overlap
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11-13 Automatic return time

Range 0~120 sec

If the keypad is not pressed within the time specified in 16-06 (returning time of automatic back button), the
keypad will automatically return to the mode screen.

When it is set to 0, the automatic return function is off. Press the back button to return to the previous directory.

11-12 Manual energy saving gain
Range 0~100 %

11-18 Manual energy saving frequency
Range 0.0~599.0 Hz

Manual energy savings reduces the output voltage for the purpose of saving energy.

To enable manual energy savings set one of the multi-function digital input (03-00 to 03-07) to 20 and activate the
input or use parameter 11-18 to set the manual energy savings activation frequency.

When the output frequency rises above the value set in parameter 11-18 manual energy savings function is
enabled. Setting parameter 11-18 manual energy savings frequency to 0.0 Hz disables the manual energy
savings frequency activation function. Refer to figure 4.4.88 for more information.

Note: Only use manual energy savings functions in combination with light loads.

Manual energy saving gain (11-12) determines the output voltage of the inverter when manual energy savings is
enabled. Output voltage is percentage gain times the V/F voltage.

Manual energy saving control uses the voltage recovery time (07-23) to change the output voltage

A

RUN Command | OFF | oN

\4

Manual Energy
Saving Command OFF

ON

v

Output
Frequency Frequency reference = 11-18

>

Output < Voltage change rated = 07-23 (Voltage recovery time
Voltage

V/f pattern (01-02 to 01-09) x 11-12

Figure 4.4.89 Manual energy saving operation

4-265




11-19 Automatic energy saving function

0: Automatic energy saving is disabled
Range . L

1. Automatic energy saving is enabled
11-20 Filter time of automatic energy saving
Range 0~200 msec
11-21 Voltage upper limit of energy saving tuning
Range 0~100%
11-22 Adjustment time of automatic energy saving
Range 0~5000 msec
11-23 Detection level of automatic energy saving
Range 0~100%
11-24 Coefficient of automatic energy saving
Range 0.00~655.35

In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output voltage and
reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load exceeds 70%
of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In general, it is
no need to adjust. If the motor characteristic has significant difference from the TECO standard, please refer to
the following commands for adjusting parameters:

Enable Automatic Energy Savings Function

(1) To enable automatic energy saving function set 11-19 to 1.

(2) Filter time of automatic energy saving (11-20)

(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the optimum voltage value is calculated based on the load power requirement but is also affected
by motor temperature and motor characteristic.

In certain applications the optimum AES voltage needs to be adjusted in order to achieve optimum energy
savings. Use the following AES parameters for manual adjustment:

11-21: Voltage limit value of AES commissioning operation

Sets the voltage upper limit during automatic energy saving. 100% corresponds to 230V or 460V or 575/690V
depending on the inverter class used. Refer to the figure 4.4.90.
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Figure 4.4.90 Voltage limit value of commissioning operation

11-22: Adjustment time of automatic energy saving

Sets sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Sets the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the inverter on
light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does not
match the inverter rating.

11-29 Auto De-rating Selection
0: Disable

Range
1: Enable

The automatic de-rating function automatically reduces the output frequency by 30% of the nominal motor speed
when the inverter detects an overheat condition (heatsink).

Automatic de-rating function depends on the automatic carried frequency reduction selection (11-03).

If automatic carrier frequency reduction is disabled (11-03=0), the output frequency is reduced by 30% of the
nominal motor speed when an overheat condition is detected.

If automatic carrier frequency reduction is enabled (11-03=1), the output frequency is reduced by 30% of the
nominal motor speed when the carrier frequency is at its minimum setting.

11-29=0: Auto de-rating selection disabled, carrier frequency is based on 11-01 or 11-03.

11-29=1: Auto de-rating selection is enabled.
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11-30 Variable Carrier Frequency Max. Limit

Range 2~16 KHz

11-31 Variable Carrier Frequency Min. Limit

Range 1~16 KHz

11-32 Variable Carrier Frequency Proportional Gain
Range 00~99

Carrier frequency method depends on the selected control mode.

Variable Carrier Frequency Fixed Carrier Frequency
Conigel Wee (11-01 = 0) (11-01 = 2-16 kHz)
V/F and V/IF + PG Available Available
SLV and SV Not available Available

Variable carrier frequency can be adjust with parameter 11-30 ~ 11-32.
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K is a coefficient; the value of K is based on the following based on the maximum carrier frequency:

K=1: when 11-30 < 5 KHz
K=2: when 10 KHz > 11-30 2 5 KHz
K=3: when 11-30 = 10KHz

Notes:

- In V/F and V/F + PG control mode if the speed and torque are constant, the variable carrier frequency mode
(11-01=0) can be selected to reduce the carrier frequency based on output frequency.

- If the carrier frequency proportional gain (11-32) > 6 and 11-30 < 11-31, error message "SEO0L1" out of range will
appear on the keypad.

- If the minimum limit (11-31) is set higher than the maximum limit (11-30), the minimum limit will be ignored and
the carrier frequency will be set at the highest limit (11-30).

- In fixed carrier frequency mode (11-01 = 2-16) parameters 11-30, 11-31 and 11-32 are not used.

- In SLV and SV control mode, the maximum limit of the carrier frequency is fixed at 11-30.

11-28 Frequency Gain of Over Voltage Prevention 2
Range 1~200%

11-33 DC Voltage Filter Rise Amount

Range 0.1~1.00 V
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11-34 DC Voltage Filter Fall Amount

Range 0.1~1.00 V

11-35 DC Voltage Filter Deadband Level

Range 0.0~99.0 vV

11-36 Frequency gain of OV prevention

Range 0.000~1.000

11-37 Frequency limit of OV prevention

Range 0.00~599.00 Hz

11-38 Deceleration start voltage of OV prevention

200V: 200~400 V :
400V: 400~800 V

Range 575V: 500~1000V
690V: 600~1200V
11-39 Deceleration end voltage of OV prevention
200V: 300~400 V
400V: 600~800 V
Range 575V: 500~1000V
690V: 600~1200V
11-40 OV prevention selection
0: Disable
1. OV prevention Mode 1
Range

2: OV prevention Mode 2
3: OV Prevention Mode 3

Overvoltage suppression is used for the application of likely causing to energy recharge.

Example: there are two situations causing excessive energy to recharge the inverter in stamping application

(1) When cam clutch is not engaged, the motor will accelerate and start flywheel. When motor decelerates, the
rotation speed will higher than motor speed owing to the large flywheel's inertia and then recharge the inverter.

(2) When cam clutch is engaged, the motor will start flywheel and compress the spring. When the highest point of
the cam moves beyond its center, the spring will release the power to the flywheel and excessive energy
output recharge the inverter.
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Figure 4.4.91 Stamping Operation

Over-voltage prevention (OVP) function monitors the DC-bus voltage and adjusts the speed reference,
acceleration and deceleration rate, to prevent the inverter from tripping on an overvoltage.

When the speed reference is reduced, the motor will start to decelerate. When the inverter is operating at a fixed
output frequency and excessive regenerative energy back to the inverter is detected the inverter will accelerate
the motor in order to reduce the DC-bus voltage. Refer to figure 4.4.92.
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Figure 4.4.92 OVP operation
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When 11-40=1: OV prevention Mode 1

1) DC voltage filter is used to provide a stable reference value for determining the change in DC voltage change
during regenerative operation.

- Adjust the DC voltage filtering increase rate parameter 11-33 (DC Voltage Filter Rise Amount). When the DC
voltage exceeds 11-33 +11-35 (DC Voltage Filter Deadband Level), the output of the filter will increase.

- Adjust the DC voltage filtering decrease rate parameter 11-34 (DC Voltage Filter Fall Amount). When the DC
voltage exceeds 11-33 +11-35 (DC Voltage Filter Deadband Level), the output of the filter will decrease.

- Monitor the DC voltage filter output by 12-20 (DC voltage filter value).

- Set the DC voltage filter decrease rate (11-34) to a greater value than the value of the DC voltage filtering
increase rate (11-33).

2) When the inverter is operation at a fixed output frequency, the OVP function will monitor the DC-bus voltage to
detect regenerative operation.

In case of a regenerative condition the inverter calculates the delta DC bus voltage value and multiplies the value
with parameter 11-36, the result is added to the frequency reference accelerating the motor to prevent on an
overvoltage condition.

When the regenerative energy decreases, the inverter output frequency will return to the actual frequency
reference. Deceleration rate is based on the DC voltage, as shown in Figure 4.4.93.

OVP
Deceleration?
Time
00-24
(Tdec 4)
00-22
(Tdec 3)
_ DC bus
700V 750V voltage
OVP OVP
Deceleration Deceleration
Start (11-38) Stop (11-39)

Figure 4.4.93 OVP deceleration time

3) When the inverter is stopped, the deceleration rate can be set with parameter 00-15 (Tdecl). In case the DC
voltage is too high, the inverter will decelerate based on the OVP deceleration time as shown in Figure 4.4.92.

- Set DC-bus voltage in parameter 11-38 (start voltage of OVP deceleration) and set OVP deceleration rate in
00-22 (Tdec3).

- When the DC voltage reaches this level, it is necessary to decelerate rapidly in order to prevent the delta DC
voltage of becoming too large.
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- When DC voltage reaches the setting of 11-39 (stop voltage of OVP deceleration), it will decelerate based on
the set value of 00-24 (Tdec4)

- Deceleration rate is linear based on the slope defined by the start point (11-38) and end point (11-39).

4). Enable the OVP function with parameter 11-40 set to 1 or 2. The following parameter default values will be
changed when the OVP function is enabled:

07-12=1 (Stop mode: coast to stop)

00-14(Taccl)= 5.0 Sec(the frequency reference acceleration rate when DC voltage is too high.)
00-22(Tdec3)= 20.0 Sec(low setting point of OVP deceleration rate).

00-24(Tdec4)= 100.0 Sec(high setting point of OVP deceleration rate).

Note: S curve should be disabled when using the OVP function (11-04~11-07=0.0sec).

When 11-40=2: OV prevention Mode 2

The process of OV prevention mode 2 is the same as that of OV prevention mode 1 but it strengthens more the
part of DC BUS over the deceleration stop voltage of OV prevention (11-39) in Fig.4.4.92. It can accelerate
frequency compensation to avoid OV protection by increasing frequency gain of OV prevention 2 (11-28).

When 11-40=3: OV prevention Mode 3

T=The inverter raise the output frequency temporarily to avoid OV, the output frequency wont higher than the
value of 01-02 (Maximum Output Frequency of Motor 1).Please adjust the value of 01-02 according to application.
If it still occur OV in 11-40=3, please raise the value of 11-64 in 0.1 unit.

11- 64 Acceleration Speed Gain Adjustment

Range 0.1~10.0

It will influence the speed and current if the value of 11-64 is too high.

11- 65 Target Main Circuit Voltage
200V: 200V~400V
Range 400V: 400vV~800V
575V: 520V~1040V
690V: 624V~1248V
11-41 Reference frequency loss detection
0: when reference frequency disappears, the deceleration will stop.
Range 1: when reference frequency disappears, continue to operate according to the proportion of
reference frequency x 11-42.
11- 42 Reference frequency loss level
Range 0.0~100.0 %

A Reference frequency loss is detected when the frequency command falls 90% within 360ms.
The action performed when a reference loss is detected is set with parameter 11-41.
11-41=0: Inverter will decelerate to a stop when a reference loss is detected.

11-41=1: Inverter will continue to operate; reference frequency is the value of Maximum Output Frequency of
Motor 1 x the level set in parameter 11-42.
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The inverter will return to normal operation when:

(1) The reference frequency is restored while running and the reference level exceeds 80% of the master
frequency command.

(2) Stop command is issued.

Notes:

- Reference frequency loss level (11-42) is corresponding to the maximum output frequency of Motor 1 (01-02).

- Reference frequency loss level is used in the analog signal (1: All or 7: Al2) from the selection of main
frequency source (00-05).

Refer to the following Fig. 4.4.94 for the operation diagram of multi-function digital output (03-11~03-12) when the

analog frequency command is in the loss of frequency command.
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Figure 4.4.94 Operation in reference frequency loss

11-43 Hold frequency at start
Range 0.0~599.0 Hz

11-44 Frequency hold time at start
Range 0.0~10.0 Sec

11-45 Hold frequency at stop
Range 0.0~599.0 Hz

11-46 Frequency hold time at stop
Range 0.0~10.0 Sec

The hold function is used to temporarily hold the reference frequency in order to prevent stalling the motor or
preventing an over current condition during starting or stopping due to load conditions.

During start the inverter will operate at the hold frequency at start for the time specified in the parameter 11-44 in
order to establish the magnetic flux.

Note: The acceleration of deceleration time does not include the start and stop hold time. Refer to the figure
4.4.95.
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When the inverter is in stop mode, this function can also be used to prevent wind milling. In addition, it can be
used for the purpose of braking using the motor to consume the braking energy resulting in a better controlled
stop. Refer to the DC brake parameter 07-16 for DC braking during start.

Notes:

- The hold function at start is inactive when the hold frequency at start (11-43) is set to a value less than Fmin
(01-08).

- The hold function at stop is inactive when the hold frequency at stop (11-45) is set to a value less than Fmin
(01-08).

11- 47 KEB Deceleration time
Range 0.0~25.5 Sec
11- 48 KEB detection level

200V:190~210 V
400V:380~420 V
575V: 540~570 V
690V: 540~684 V

Range

KEB function can be used to keep the inverter from tripping on a under voltage condition due to a momentary
power-loss. To enable the KEB function set parameter 11-47 to a value greater than 0.0 sec.

Upon detection of a power-loss the inverter uses the KEB deceleration time (11-47) to decelerate the motor and
using the regenerative energy from the motor to maintain the DC-bus at a nominal level.

11-48: KEB detection level

If the DC-bus voltage falls below the value set in 11-48, the KEB is activated and the inverter starts decelerating
according to the value set in 11-47.

To accelerate back to the original output frequency one of the digital inputs (03-00 to 03-07) set for 48 (KEB
acceleration) has to be activated and the DC voltage has to rise above 11-48 + delta V (Delta V = +10V for 230V
series, Delta V = +20 V for 460V Series, Delta V = +26 V for 575V Series, Delta V = +30 V for 690V Series).

Refer to the example in Figure 4.4.96.
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Figure 4.4.96 KEB operation

11- 49 Zero-servo gain

Range 0.01~5.00

11- 50 Zero-servo count

Range 0~4096

11-51 Braking selection of zero-speed

Range 0: Zero-speed DC braking is disabled
9 1: Zero-speed DC braking is enabled

When the motor is stopped, the zero-servo function is used to maintain the motor shaft position in SV control
mode.

Refer to the figure 4.4.97 for zero servo operation.

A

Run command

v
—

Zero-servo command
(03-00 - 07 = 46)

| -

»

Zero speed level
(The greater of 01-08 or 07-06)

> t

Motor speed

\4
—

Zero-servo
Completion
03-11 - 12 = 31)

Figure 4.4.97 Zero servo operation
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- Use one of multi-function digital inputs (03-00 to 03-07) set to 46 to execute the zero-servo command.

- If the frequency reference is lower than the zero speed level (the larger of 01-08 or 07-06 (DC braking start
frequency)), zero servo operation is active (zero servo start position) and the motor shaft will remain in the
same position even if the analog reference signal level is greater than 0.

- Deactivating multi-function input set for zero-servo, deactivates the zero-servo operation.
- Use multi-function digital outputs (03-11, 03-12 = 31) for zero-servo completed indication.

- Zero-servo count 11-50 is used when one of multi-function digital outputs is set to 31 (zero-servo completed).

- Zero-servo completion is enabled when the motor shaft position count falls within the zero-servo starting
position * servo counts set in parameter 11-50.

- Zero-servo or normal operation command is active when zero-servo completion signal is turned off.

11-49: Zero-servo gain setting

Use the zero-servo gain parameter 11-49 to adjust the holding torque in zero-servo operation. If the set value is
increased, the holding torque will increase but instability may occur.

When 11-49 set to 2, if 2 circle of position error happens, two times of rated motor speed will occur.

Do not use the zero-servo function at 100% of the inverter rated current as this may cause the inverter to overheat
(OH1). Zero-servo may permanently be used to maintain 50 — 60% of the inverter rated current. Increase inverter
rating if more is required.

11-50: Zero-servo count

Zero servo count is used to specify the zero-servo position offset from the zero-servo start position used for
zero-servo completion.

11-51: Operation selection of zero-speed braking

In V/F control mode, the DC braking operation (without PG feedback) can be used to the motor shatft.
Set 11-51 to select zero-speed braking operation to 1 to enable this function.

To use DC braking operation set parameter 00-02 (operation command selection) to 1 and parameter 00-05
(frequency reference selection) to 1, the operation command and frequency reference are now set for external
control. When the frequency reference is OV (or less than 4mA), and the operation command is turned on, the
zero-speed ‘DC’ braking operation is activated and holding torque is generated using DC braking.

Refer to Figure 4.3.98 for more information on zero-speed DC braking operation.

Note: DC braking 07-07 is limited to 20% of the inverter rated current.
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11-52 Droop control level
Range 0.0~100.0%
11-53 Droop control delay
Range 0.01~2.00 Sec

Droop control is used for load balancing when using two standard AC motors to drive the load in applications such
as cranes and conveyors. When droop control is active the inverter reduces the speed when the torque reference
rises and increases the speed when the torque reference drops.

(a) Load balancing using the standard AC motors.
The load torque of motor A, TA > The load torque of motor B ,TB.

(b) Load balancing using high slippage AC motors.
The load torque of motor A ,TA is very close to the load torque of motor B ,TB.
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- Droop function can be used to approximate the characteristic of a high slippage motor. Set 11-52 to the
percentage of the speed reduction that amounts to 100% of motor torque based on the maximum frequency
(01-02).
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- Droop function is disabled when 11-52 is set to 0.0%.
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11-53: Droop control delay
This setting is used adjust the response speed of the droop function. Increase value in case of current oscillation.

11-54 Output KWHr initialization

0: Do not clear output KWHr

Range
9 1: Clear output KWHr

Reset kW-hour meter (12-40).

11-55 STOP key selection

0: Stop key is disabled when the operation command is not provided by operator.

Range
g 1. Stop key is enabled when the operation command is not provided by operator.

11-55= 0: Stop button disabled when operation command is set for terminals (00-02=1) or communication
(00-02=3).
11-55= 1: Stop button enabled

11-56 UP/DOWN selection

0: UP/DOWN reference frequency adjustment with ENTER key.

Range
J 1: UP/DOWN reference frequency adjustment without ENTER key.

11-56= 0: Changing the reference frequency on the keypad in UP/DOWN control requires the ENTER button to
be pressed for the inverter to accept the modified reference frequency.

11-56= 1: Changing the reference frequency on the keypad in UP/DOWN control immediately changes the
reference frequency and there for the output frequency.

Note: The reference frequency can be changed (up or down) via the keypad or by setting one of multi-functional

digital input terminals (03-00, 03-07) to 8 and 9. Refer to instructions of
(03-00 - 03-07 =8 or 9).

4-278




11- 58 Record reference frequency

0: Disable

Range
1: Enable

This function is enabled only when one of multi-function digital input terminals (03-00 to 03-07) is set to 11 (Inhibit
ACC / DEC command).

11-58= 0: When inhibit ACC / DEC command is enabled, the motor will stop accelerate or decelerate, and the
frequency at the moment will be used as frequency command. If inhibit ACC / DEC command is disabled or stop
command enabled, the frequency command will set to original frequency.

Besides, when stop command enabled, or the power is cut off and reset. The frequency will be setto 0 Hz

Note: If inhibit ACC/DEC command is enabled before running, it will display STPO after running, due to there is no
reference frequency record.

11-58= 1: When inhibit ACC / DEC command is enabled, the output frequency will be recorded and to be used as
frequency command. When it switches to stop or the power is cut off and reset, the inhibit ACC / DEC command

is still enabled, the frequency command is still recorded and the frequency command is set to the frequency that
was recorded.

Please refer to the following figure.

Power
Supply
ON OFF ON
>t
Forward
Run ON OFF ON y
Inhibit
ACC /DEC
Command OFF| ON OFF ON .t
Frequency
Reference
t
Output
Frequency
) A y
W/ >
«—> «—>'
Hold Hold
11-59 Gain of Preventing Oscillation
Range 0.00~2.50

It is used to adjust preventing oscillation function.

If the oscillation in driving motor occurs at normal duty, it is required to increase the setting value gradually in the
unit of 0.01.

11- 60 Upper Limit of Preventing Oscillation

Range 0~100 %

It is required to limit the preventing oscillation upper limit within the setting value.
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11-61 Time Parameter of Preventing Oscillation

Range 0~100

Adjust the response of oscillation function. (Time parameter of adjust preventing oscillation function delay.)

11- 62 Selection of Preventing Oscillation
0: Mode 1

Range 1: Mode 2
2: Mode 3

When 11-62=0 and 1: Mode 1 and 2, the response to preventing oscillation is slower.

When 11-62=2: Mode 3, the response to preventing oscillation is faster.

11- 63 Strong Magnetic Selection
0: Disable

Range
1: Enable

11-63=0: It has no function of flux-strengthening, the no-load current of high speed and low speed are the same.

11-63=1: It has function of flux-strengthening, the torque of low speed is higher, but the no-load current is also
higher, it is suitable for big load in low speed.

11- 69 Gain of Preventing Oscillation 3

Range 0.00~200.00 %

Adjust the response of Gain of Preventing Oscillation 3
If occur vibration with motor in ND mode, please increase by 0.01 unit to set.

11-70

Upper Limit of Preventing Oscillation 3

Range

0.01~100.00 %

It is required to limit the preventing oscillation 3 upper limit within the setting value.

11-71

Time Parameter of Preventing Oscillation 3

Range

0~30000 ms

Adjust the response of oscillation 3 function. (Time parameter of adjust preventing oscillation function delay.)

11-72 Gain of Preventing Oscillation for switch frequency 1
Range 0.01~300.00 Hz
11- 73 Gain of Preventing Oscillation for switch frequency 2
Range 0.01~300.00 Hz
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12-Monitoring Parameters

12-00 Display screen selection (LED)

Highestbit=> 00000 <=lowest bit

The value range of each bit is 0~7 from the highest bit to the lowest bit,
: No display

: Output current

: Output voltage

: DC bus voltage

: Heatsink temperature

: PID feedback

: All value

: Al2 value

Range

N o o~ wWwNPFE O

Note: The highest bit is used for power-up monitor. The 4 least significant bits can be used to customize the
display sequence see chapter 4.1.3.

12-01 PID feedback display mode (LED)
0: Display the feedback value in integer (xxx)
Range 1: Display the feedback value with one place after the decimal point (xx.x)

2: Display the feedback value (x.xx) with two places after the decimal point

12-02 PID feedback display unit setting (LED)
0: xxxxx (no unit)
Range 1: xxxPb (pressure)

2: xxxFL (flow)

12- 03 Line Speed Display (LED)
Range [0~60000) RPM
12- 04 Line Speed Display Mode (LED)

[0] : Display Inverter Output Frequency

[1] : Line Speed Display at Integer.(XXxxx)

Range [2]) : Line Speed Display at One Decimal Place. (XXxx.x)
[3]) : Line Speed Display at Two Decimal Places. (Xxxx.xX)
[4] : Line Speed Display at Three Decimal Places. (XX.XXX)

12-04=0
Inverter displays the line speed at stop, operation or the modification of frequency.

12-04#0
12-03 is set to the maximum line speed and corresponds to the maximum output frequency.

For example, if the line speed display of 12-03 is 1800, the keypad display is 900 when frequency output is 30Hz.
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Status display of digital input terminal (LED / LCD)

12-05
Range Read-only
Terminals S1-S8 are represented using two segments of each digit. Segment turns on when input is active. The

bottom segments of each of the first three digits are used to represent the digital outputs (R1, R2, DO1)

Segments turn on when output is active

Examplel: S1~S8, R1, R2 and DOL1 are ON

|
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Example2: S1~S8, R1, R2 and DOL1 are OFF

G OFEM
1: CLOSBE

[
|— Imput Terminai(>3)
—  Input Terminai[aT)
Imput Terminai(s6)
Imgut Terminai(ss)
i
i
i

[Mput Terminaijsd)
Imput Terminaifs3)
[Mput Terminaijsa)
[mput Terminailsl)
Cetsut Yermiaal[D0L)

Chuteut Yerminal(R2)

tiuteut Ferminal(R1)

Note: Refer to section 4.3 for monitors 12-11~12-64.
Monitoring parameter12-66: Encoder Angle

Encoder PG pulse (20-27) is set to correct connection with the encoder wiring. Make the motor rotate forwardly at
non-run state and the angle will accumulate to 360°at two times; if make the motor rotate reversely, the angle will
regress to 360° at two times.

Monitoring parameter 12-67: Cumulative Energy (KWHTr) & 12-68: Cumulative Energy (MWHTr)
Initialization of Cumulative Energy of 11-54 can clear these monitoring parameters.

Monitoring parameter 12-38: PID setting & 12-39: PID Feedback

Refer to the setting of 10-33~10-35.

Monitoring parameter 12-76: No-Load Voltage Output

It is required to be with the descriptions of parameter 02-09 (excitation current of motor 1) and parameter 17-09
(motor excitation current).

Monitoring parameter 12-78: Z-Phase Bias Value

It is required to be with the parameter 21-43 (Offset Angle).

Monitoring parameter 12-79: Pulse Input Percentage

Refer to parameter 03-30 (Selection of pulse input)

Note: It can perform run command when viewing monitoring parameters (12-05~12-79).
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13-Maintenance Parameters

13-00 Inverter Capacity Selection

Range

Inverter model: 13- 00 display Inverter model: 13- 00 display

A510-2001-XXX 201 A510-4001-XXX 401

A510-2002-XXX 202 A510-4002-XXX 402

A510-2003-XXX 203 A510-4003-XXX 403

A510-2005-XXX 205 A510-4005-XXX 405

A510-2008-XXX 208 A510-4008-XXX 408

A510-2010-XXX 210 A510-4010-XXX 410

A510-2015-XXX 215 A510-4015-XXX 415

A510-2020-XXX 220 A510-4020-XXX 420

A510-2025-XXX 225 A510-4025-XXX 425

A510-2030-XXX 230 A510-4030-XXX 430

A510-2040-XXX 240 A510-4040-XXX 440

A510-2050-XXX 250 A510-4050-XXX 450

A510-2060-XXX 260 A510-4060-XXX 460

A510-2075-XXX 275 A510-4075-XXX 475

A510-2100-XXX 2100 A510-4100-XXX 4100

A510-2125-XXX 2125 A510-4125-XXX 4125

A510-2150-XXX 2150 A510-4150-XXX 4150
A510-4175-XXX 4175
A510-4215-XXX 4215
A510-4215-XXXH 4215
A510-4250-XXX 4250
A510-4300-XXX 4300
A510-4375-XXX 4375
A510-4425-XXX 4425

13-01 Software version

Range

13-02 Clear Cumulative Operation Hours

Range 0: Disable to Clear Cumulative Operation Hours

1: Clear Cumulative Operation Hours

13- 03 Cumulative operation hours 1

Range 0~23 hours

13- 04 Cumulative operation hours 2

Range 0~65535 days

13-05 Selection of cumulative operation time

Range 0: Accumulative operation time while power on

1: Accumulative operation time when it is operating.

13-05= 0: Inverter logs the time while the inverter is powered-up.
13-05= 1: Inverter logs the time when the inverter is running.
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13-06 Parameters lock

0: Parameters are read-only except 13-06 and main frequency
Range 1: User Defined Parameters
2. All parameters are writable

Note: Main frequency setting is 12-16. The value is equal to frequency setting of speed-stage 0 (05-01)

13- 07 Parameter Lock Key Code

Range [ 00000~65535])

» When parameter lock key code is enabled (13- 07>0), all parameter except main frequency can'’t be
modified. Only unlock the key code, modify the parameters is allowable.

»  Setting parameter lock key number example:

Step 1

READ/
sstenty (P 11T e <A SO
(00000004 RN YN (000000 ¢
A 0

Eﬁi{ READ/
(= = o o ‘I ENTER

Step 2:
et Password faile ' ,-' ‘-’ '-, ,-’]
Set P dfld—| “-“-“-“-’J
DSP/ READ/ Y _ _ _ _ _ | _ __
u'u'u'u’ti_J e §
(PRI 00T
READ/ @or@
2nd entry ’:’ - '-, -, ,-’ ,-’,-',-' ’
> L0000 4 O |«
“ ()-(¥)

DSP/ P - [ s » - -
't,__v-_:m__'ﬂi oo

Set Password successfully "'-, -: '—" '-'
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Lifting lock key code (password):

. Txlxlxlal
Password failed to lift ',-' ,-' ’-' ,-'J J‘

READ/ ) _ _ _ _ _ o

H[ () e ) Ny Tadlii

WAL )

iftin v READ/ ) — -@ori]

password (1 4101 K1Y T
> (0000808 LIl

{ c:::vL:::]Hf"if';‘;v"“:
'L_’ '_'| L”_’ |
ENTER

. 1212040
Password successfully I|fted4[ "- -’ ' -'J

13-08 Restore factory setting / Initialize

0 : No initialization
2 : 2 wire initialization (60Hz)
(220/440V)
3 : 3 wire initialization (60Hz)
(220/440V)
4 : 2 wire initialization (50Hz)
(230/415V)
5 : 3 wire initialization (50Hz)
(230/415V)
6 : 2 wire initialization (50Hz)
(200/380V)
7 : 3 wire initialization (50HZ)
(200/380V)
8 : PLC initialization
9: 2 wire Initialization (60Hz)

(230/460V)
10: 3 wire Initialization (60Hz)

(230/460V)

Others: Reserved
11: 2 wire Initialization (60Hz)(230/400V)
12: 3 wire Initialization (60Hz)(230/400V)
13: 2 wire Initialization (50Hz)(230/400V)
14: 3 wire Initialization (50Hz)(230/400V)

Range

Use parameter 13-08 to initialize the inverter to factory default. It is recommended to write down the modified
parameters before initializing the inverter. After initialization, the value of 13-08 will return to zero automatically.

13-08=2: 2-wire initialization (220V/440V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Figure 4.4.1.
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Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 60Hz
13-08=3: 3-wire initialization (220V/440V)

Multi-function digital input terminal S7 controls the forward / reverse direction, and terminals S1 and S2 are set for
3-wire start operation and stop command.

Refer to Figure 4.4.2 and Figure 4.4.3 for 3-wire type operation mode.
Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 60Hz

13-08=4: 2-wire initialization (230V/415V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Figure 4.4.1.

Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 50Hz

13-08=>5: 3-wire initialization (230V/415V)

Multi-function digital input terminal S5 controls the forward / reverse direction, and terminals S1 and S2 are set for
3-wire start operation and stop command.

Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 50Hz

13-08=6: 2-wire initialization (230V/415V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Figure 4.4.1.

Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 50Hz

13-07=: 3-wire initialization (230V/415V)

Multi-function digital input terminal S5 controls the forward / reverse direction, and terminals S1 and S2 are set for
3-wire start operation and stop command.

Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class)
When 01-00V/Curve=F, 01-02 will automatically set to 50Hz

13-08=8: PLC initialization

Clear built-in PLC ladder logic and related values.

13-08=9: 2 wire Initialization (60Hz) (230/460V)

The same as 18-08=2

13-08=10: 3 wire Initialization (60Hz) (230/460V)

The same as 18-08=3
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13-08=11: 2 wire Initialization (60Hz) (230/400V)

The same as 18-08=2, Inverter input voltage (01-14) is automatically set to 230V (200V class) or 40V (400V
class)

13-08=12: 3 wire Initialization (60Hz) (230/400V)

The same as 18-08=3, Inverter input voltage (01-14) is automatically set to 230V (200V class) or 400V (400V
class)

13-08=13: 2 wire Initialization (50Hz) (230/400V)

The same as 18-08=2, Inverter input voltage (01-14) is automatically set to 230V (200V class) or 400V (400V
class)

13-08=14: 3 wire Initialization (50Hz) (230/400V)

The same as 18-08=3, Inverter input voltage (01-14) is automatically set to 230V (200V class) or 440V (400V
class)

Parameters don’t be influenced by Restore factory setting / Initialize (13-08)

No. parameters
00-00 Control Mode Selection
00-04 Language
00-27 HD/ND Mode Selection ***
01-00 V/F Curve Selection
01-26 V/F Curve Selection of Motor 2
13-00 Inverter Capacity Selection
13-03 Cumulative Operation Hours 1
13-04 Cumulative Operation Hours 2
13-05 Selection of Cumulative Operation
Time
13-09 Fault history clearance function

0: Do not clear fault history

Range .
1: Clear fault history

13-09=1: Clears inverter fault history.

Note: parameters 12-11~12-15/12-45~12-64 are cleared as well.
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13-10 Parameter Password Function 2
Range 0 ~ 9999

13-11 C/B CPLD Ver.

Range 0.00~9.99

This parameter displays the CPLD software version on the control board. It is only displayed on the control board
with CPLD.

13-12 PG Card Id

Range 0~255

This parameter displays the ID of option card on the control board. It is only displayed coupled with the option
card.

[0] : none
[1) : PG-L
[2] : PG-O
[3]: PG-PM
[4])] : PG-PMS
[5) : PG-PMR

[6] : CM-PBUS

13-13 PG Card Ver.

Range 0.00~9.99

This parameter displays the CPLD software version of the option card on the control board. It is only displayed
coupled with the option card.

13-14 Fault Storage Selections

0: Fault Messages of Auto Restart are not saved.

Range
1. Fault Messages of Auto Restart are saved.

13-14=0,

The fault messages are not saved in the fault history (12-46~12-49 & 13-21~13-50) in the process of restart when
the auto reset function is active.

13-14=1,

The fault messages are saved in the fault history (12-46~12-49 & 13-21~13-50) in the process of restart when the
auto reset function is active.

13-15 | Reserved

Note:13-21~13-50 are 30 Fault History: When it detect fault, inverter will store to fault history. If it happen fault
again, 13-21 will change to 13-22.
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14-PLC Parameters

14-00 T1 set value 1

14-01 T1 set value 2 (mode 7)
14-02 T2 set value 1

14-03 T2 set value 2 (mode 7)
14-04 T3 set value 1

14-05 T3 set value 2 (mode 7)
14-06 T4 set value 1

14-07 T4 set value 2 (mode 7)
14-08 T5 set value 1

14-09 T5 set value 2 (mode 7)
14-10 T6 set value 1

14-11 T6 set value 2 (mode 7)
14-12 T7 set value 1

14-13 T7 set value 2 (mode 7)
14-14 T8 set value 1

14-15 T8 set value 2 (mode 7)
Range 0~9999

14-16 C1 set value

14-17 C2 set value

14-18 C3 set value

14-19 C4 set value

14-20 C5 set value

14-21 C6 set value

14-22 C7 set value

14-23 C8 set value

Range 0~65535

14-24 AS1 set value 1

14-25 ASl1 set value 2

14-26 AS1 set value 3

14-27 AS2 set value 1

14-28 AS2 set value 2

14-29 AS2 set value 3

14- 30 AS3 set value 1

14- 31 AS3 set value 2

14- 32 AS3 set value 3

14- 33 AS4 set value 1

14- 34 AS4 set value 2

14- 35 AS4 set value 3

Range 0~65535
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14-36 MD1 set value 1
14-37 MD1 set value 2
14-38 MD1 set value 3
14-39 MD2 set value 1
14-40 MD2 set value 2
14-41 MD2 set value 3
14-42 MD3 set value 1
14-43 MD3 set value 2
14-44 MD3 set value 3
14-45 MD4 set value 1
14-46 MD4 set value 2
14-47 MD4 set value 3
Range 0~65535

Please refer to section 4.5 for built-in PLC function

15-PLC Monitoring Parameters

15-00 T1 current value 1

15-01 T1 current value 2 (mode 7)
15-02 T2 current value 1

15-03 T2 current value 2 (mode 7)
15-04 T3 current value 1

15-05 T3 current value 2 (mode 7)
15-06 T4 current value 1

15-07 T4 current value 2 (mode 7)
15-08 T5 current value 1

15-09 T5 current value 2 (mode 7)
15-10 T6 current value 1

15-11 T6 current value 2 (mode 7)
15-12 T7 current value 1

15-13 T7 current value 2 (mode 7)
15-14 T8 current value 1

15-15 T8 current value 2 (mode 7)
Range 0~9999

15-16 C1 current value

15-17 C2 current value

15-18 C3 current value

15-19 C4 current value

15-20 C5 current value

15-21 C6 current value

15-22 C7 current value

15-23 C8 current value

Range 0~65535

15-24 AS1 current value

15-25 AS2 current value

15-26 AS3 current value

15-27 AS4 current value

15-28 MD1 current value

15-29 MD2 current value

15-30 MD3 current value

15-31 MD4 current value

15-32 TD current value

Range 0~65535
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16-LCD Function group

16-00 Main screen monitoring
Range 5~79

16-01 Sub-screen monitoring 1
Range 5~79

16-02 Sub-screen monitoring 2
Range 5~79

At power-up the inverter shows two monitor section on the display, main monitor section and the sub-screen
monitor section (smaller font).

Choose the monitor signal to be displayed as the main-screen monitor screen in parameter 16-00, and the
monitor signals to be displayed on the sub-screen monitor in parameters 16-01 and 16-02, similar to monitor
parameters 12-5 ~ 12-79.

16-03 Display unit
0: Frequency display unit is Hz (Resolution is 0.01Hz)
1: Frequency display unit is % (Resolution is 0.01%)
2: Frequency display unit is rpm.

Range 3~39: Reserved_ _ _ _
40~9999: 100% is XXXX with no decimals (integer only)
10001~19999: 100% is XXX.X with 1 decimal
20001~29999: 100% is XX.XX with 2 decimals
30001~39999: 100% is X.XXX with 3 decimals

16-04 Engineering unit
0: No Unit 12: inW
1: FPM 13: HP
2:CFM 14: m/s
3: PSI 15: MPM
4: GPH 16: CMM

Range 5: GPM 17:' W
6: IN 18: KW
7. FT 19'm
8:/s 20: °C
9:/m 21: RPM
10: /h 22: Bar
11:°F 23: Pa

(1). Display unit of digital operator (16-03)

Set the units of the following items to be displayed, the frequency reference (05-01, 00-18, 06-01~06-15) and the
monitoring frequency 12-16, 12-17 (Output frequency)
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(2). Display unit of engineering (16-04).

When 16-03 = 00040-39999, engineering units are enabled. The displayed set range and the frequency range of
unit (05-01, 06-01~06-15) as well as the monitoring frequency (12-16, 12-17) are changed by parameters 16-04
and 16-03.

16-03 Set / displayed contents
0 0.01 Hz
1 0.01 % (maximum output frequency 01-02=100%)
2 Frequency display unit is rpm

3-39 Reserved

Set the decimal point by using the fifth place.
i.e. O oDooo

T

Set the number of decimal places

Sets full display scaling excluding decimals

00040 - 09999: oooo  (Integer only e.g. 1000 )

10001 - 19999: ooo. o (1 decimal place e.g. 10.0)
20001 - 29999: oo. oo (2 decimal places, e.g. 10.00)
30001 - 39999: o. ooo (3 decimal places, e.g. 10.000)

<example>
16-03 | Display Display unit | Display example
00040 Example: 100 % speed is 0200
> set 16-03=00200 (from 05-01, 06-01 to 06-15,
00040 - 39999 | o000 Poo0 set range from 0040 to 9999).
> set 16-04=0 (no unit)
Example: 100 % speed is 200.0 CFM
10001 > set 16-03=12000 (05-01, 06-01 to 06-15, set
- ooo. O range from 0000 to 9999).
19999 > set 16-04=2 (CFM)
use > 60% speed will be displayed as 120.0 CFM
16-04 setting | Example: 100 % speed is 65.00°C
20001 > set 16-03=26500 (05-01, 06-01 to 06-15, set
- o0. 00 range from 0000 to 9999)
29999 > set 16-04=20 (°C)
> 60% of speed is displayed as 39.00 °C
Example: 100 % speed is 2.555 m/s
sooL > set 16-03=32555
39999 ' > set 16-04=14 (m/s)
> 60% speed is displayed as 1.533 m/s
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16-05 LCD backlight

Range 0~7

Adjust the screen contrast of the digital operator. If it is set to 0, the screen backlight is turned off.

16-07 Copy function selection
0: Do not copy parameter
Range 1: Read inverter parameters and save to the keypad
2: Write the keypad parameters to inverter
3: Compare parameters of inverter and keypad
16-08 Selection of allowing reading
Range 0: Do not allow t_o read inverter parameters and save to the keypad
1: Allow to read inverter parameters and save to the keypad

LCD digital operator with built-in memory (EEPROM) can be used to store and retrieve parameters:

(1) Read: Save inverter parameters to the digital operator (INV — OP).
(2) Write: Write the parameters from the digital operator to the inverter and save (OP — INV).
(3) Verify: Compare the inverter parameters against the parameters in the digital operator.

16-07=0: No action

16-07=1: Read (all parameters are copied from the inverter to the keypad).

16-07=2: Write (all parameter are copied from the keypad to the inverter).

16-07=3: Verify (Compare the set value of the inverter to the parameter of the digital operator).

Set 16-08 = 0, to prevent the saved parameter data stored in the digital operator from accidentally being
overwritten.

When parameter 16-08=0 and the read operation is executed (16-07=1) a warning message of "RDP Read
Prohibited" will be displayed on the keypad and the read operation is cancelled.

Refer to the following steps for copy function operation.
For the write-in operation requires the following items to match.
(1) Control method

(2) Inverter type
(3) Inverter rated capacity and voltage

Note: If the data wright in from older version to new version in inverters, please reset power after finishing wright
in process.
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m READ: Copy inverter parameters to the keypad

Steps Keypad (English) Description
Gy
i 130 Seling
1 I 1LE ASamar Select the copy function group (16) from the group menu.
[EEA LN 14
2 0 REAL SRl Press the Read / Enter key and select parameter (16-07) copy sel.
1A Enyod Lass il
- r
iy Bzl . .
3 !';w:.-¢ ---------- Press the Read / Enter key to display the data setting / read screen
o (LCD display is inversed).
<0>
K= o
e il
4 | i Change the set value to 1 (read) by using the up arrow key.
05
AT e Use Read / Enter key to enable the read operation, the display is
. e shown as the left.
-:l e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
READ ‘. . - .
COMPLETE READ COMPLETE” will be displayed on the keypad when reading
_ was successful.
6 e The error message of "RDP Read Prohibited" may occur on the
. REFI - keypad when reading parameters from the inverter is prohibited.
= LU [iH . .
e * ¢ If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
IL=r -5
B R When DSP/FUN key is pressed, the display returns to parameter
7 | BV Lh] 16 07
@ -3 M
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m WRITE: Copy Keypad parameters to the Inverter

Steps | LCD Display (English) Description
IR
i L Seliag
1 1% FLE sbanr Select the copy function group (16) from the group menu.
I2ERA 15
2 Press the Read / Enter key and select parameter (16-07) copy
- HERL Rel |
- Engierd Ladh fnl sel.
Lk 0=
3 --I---------':’-’-*-:'-"'--'-'fl- --------- Press the Read / Enter key to display the data setting / read
o screen (LCD display is inversed).
<0>
Lk 0=
bl
4 [ J—— Change the set value to 2 (write) by using the up arrow key.
0-3
Cos"
AThS e Use Read / Enter key to enable the read operation, the
5 m';'"_“’*'('gp display is shown as the left.
T e The bottom of LCD display will show a bar to indicate the
read progress.
-ADV-
WRITE “WRITE COMPLETE” will be displayed on the keypad when
COMPLETE o
writing was successful.
I
6 -
e The error message of “WRE Write Error " may occur on the
" WRIIE keypad when writing parameters to the inverter is prohibited.
Al A Pty . .
o If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
e oo
7 S o When DSP/FUN key is pressed, the display returns to
B wmem parameter 16-07.
©-3
<0>
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m Verify: Compare Inverter Parameters against Keypad Parameters

Steps | LCD Display (English) Description
LEEHE
i BLI Seljag
1 1% FLE Wnamar Select the copy function group (16) from the group menu.
150 LI20D Barppvsdld 7 iie,
BERA I
2 - : N=ALs SRl Press the Read / Enter key and select parameter (16-07) copy sel.
- Kngbatl Less &6l
liz= R
3 B Press the Read / Enter key to display the data setting / read screen
(E, s (LCD display is inversed).
<0>
Iizz [T
. N
4 — Change the set value to 3 (verify) by using the up arrow key.
05,
g e Use Read / Enter key to enable the read operation, the display is
5 o, shown as the left.
I e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
CS’;E&E\;E “VERIFY COMPLETE” will be displayed on the keypad when writing
was successful.
|
6 e The error message of “VRYE Verify Error " may occur on the
u 'fm'l!f keypad when writing parameters to the inverter is prohibited.
T WEHH
U ¢ If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Iir -t
B When DSP/FUN key is pressed, the display returns to parameter
! B ey 16-07.
@ -3
16-09 Selection of keypad removed (LCD)
Range 0: Keep operating when LCD keypad is removed.
1: Display fault when LCD keypad is removed.

16-09=0: Continue operating when keypad is removed.
16-09=1: Trip inverter when keypad is removed while operating in local mode.
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17-Automatic Tuning Parameters

17-00 Mode selection of automatic tuning
0: Rotational auto-tuning
1. Static auto-tuning
2: Stator resistance measurement
Range 3: Reserved
4: Loop tuning
5: Rotational Auto-tuning Combination (ltem: 4+2+0)
6: Static Auto-tuning Combination (Item: 4+2+1)
17-01 Motor rated output power
Range 0.00~600.00 kW
17-02 Motor rated current
Range For VF, VF+PG modes, 10%~200% of the inverter rated current
For SLV, SV modes, 25%~200% of the inverter rated current.
17-03 Motor rated voltage
200V: 50.0~240.0 V
Range 400V: 100.0~480.0 V
575V: 150.0~670.0 V
690V: 180.0~804.0 V
17-04 Motor rated frequency
Range 5.0~599.0 Hz
17-05 Motor rated speed
Range 0~24000 rpm
17-06 Pole number of motor
Range 2~16 pole
17-07 Number of PG pulse
Range 0~60000 PPR
If auto tune is not executed, or not completed successfully, value of 17-07 will be overwritten by 20-27
automatically
If auto tune is done successfully, 20-27 will be overwritten by 17-07.
17-08 Motor no-load voltage
200V: 50~240 V:
400V: 100~480 V:
Range
575V: 420~600 V
690V: 504~720 V
17-09 Motor excitation current
Range 15~70% motor rated current
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17-10 Automatic tuning start

0: Disable

Range
1. Enable

17-11 Error history of automatic tuning

: No error

: Motor data error

. Stator resistance tuning error

. Leakage induction tuning error
: Rotor resistance tuning error

: Mutual induction tuning error

: Encoder error

: DT Error

: Motor’s acceleration error

: Warning

Range

© 00N Ol WNBE O

Notes:

- Values are for 200V class, double the values for 400V class.

- In HD mode (00-27=0) the range is 0.0 to 400.0 Hz, 0.0 to 120.0Hz in for ND mode (00-27=1) and 0.0 to
599.0Hz is high frequency mode.

Auto-tuning

Based on the motor nameplate set the motor rated output power (17-01), motor output rated current (17-02),
motor rated voltage (17-03), motor rated frequency (17-04), motor rated speed (17-05) and number of motor
poles (17-06) to perform an auto-tune.

®  Automatic tuning mode selection (17-00)
Rotational auto-tuning (17-00=0) provide higher quality for motors.

After executing Rotational auto-tuning (17-00), Excitation current of motor 1 (02-09). Core saturation coefficient
1 of motor 1(02-10). Core saturation coefficient 2 of motor 1 and Core saturation coefficient 3 of motor 1 (02-12)
will renew the value.

Static auto-tuning (17-00=1) won't rotate the motor while auto-tuning.
After executing Static auto-tuning (17-00=1), Proportion of motor leakage inductance (02-33) and Motor slip
(02-34) will renew the value.

Stator resistance measurement (17-00=2) provide for long motor leads
After executing Stator resistance measurement (17-00=2), Resistance between wires of motor 1(02-15) will
renew the value.

Loop tuning (17-00=4) provide great response of current circuit, it can improve frequency bandwidth of current
and torque.

Rotation Auto-tuning Combination (17-00=5) is the auto-tuning for three in one, including Loop tuning (17-00=4).
Stator resistance measurement (17-00=2) and Rotational auto-tuning (17-00=0).

Static Auto-tune Combination (17-00=6) is the auto-tuning for three in one, including Loop tuning (17-00=4).
Stator resistance measurement (17-00=2) and Static auto-tuning (17-00=1)

m  Motor rated output power (17-01)
Set by inverter capacity (13-00)
m  Motor rated current (17-02)
Set by inverter capacity (13-00)
Set the range to 10 %~120 % of the inverter rated current.
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m  Motor rated voltage (17-03)
m  Motor rated frequency (17-04)
®  Motor rated speed (17-05)

When tuning a special motor (e.g. constant power motor, high-speed spindle motor), with a motor rated voltage or
rated motor frequency that is lower than a standard AC motor, it is necessary to confirm the motor nameplate
information or the motor test report.

Prevent the inverter output voltage from saturation when the motor rated voltage is higher than the inverter input
voltage (see Example 1).

Example 1: Motor rated voltage (440V/60Hz) is higher than the inverter input voltage (380V/50 Hz).

Output
Voltage Inverter
A
—
— > MOV —————_—___ @ # # @
A
- 380V/50Hz 440V/60Hz
>17-03 ——————> i I
I I
I I
I I Output
0 1 1 » Outpu

17-04 60Hz Frequency

T— Rated frequency (for motor nameplate)
Motor rated frequency (for auto-tuning operation)

Motor rated voltage (for auto-tuning operation)

Rated voltage (for motor nameplate)

Figure 4.4.99 Rated voltage and frequency settings

Step 1: Set auto-tuning (17-00), and set motor rated output power (17-01) and the motor rated current (17-02) by
label of the motor.

Step 2: Set the value of motor rated voltage (17-03) =440V by label of the motor.

Step 3: Set the value of motor rated frequency (17-04) =60Hz

Step 4: Set the value of motor rated speed (17-05) . pole number of motor (17-06) and PG pulse number (17-07).
Beware that PG pulse number (17-07) only used in SV and V/F+PG mode.

Step 5: Set the value of motor no-load voltage (17-08) =360V, the set value for torque control is 20V lower than
input voltage.

Step6: Execute auto-tuning. Set auto-tuning (17-10=1) and enter to standby screen. Enter RUN command to start
auto-tuning. The value of selection of PG rotation direction (20-28) adjusts automatically with PG card
when auto-tuning. The value of motor rated frequency (17-04) adjusts automatically to the same as the
value of base frequency of motor 1.If the value of maximum output frequency of motor 1(01-02) is
different form base frequency of motor 1 (01-12), the system will adjusts the value of maximum output
frequency of motor 1(01-02) the same as base frequency of motor 1 (01-12) automatically.

When the inverter input voltage (or frequency) is higher than the motor rated voltage (or frequency), set the motor
rated voltage (17-03) and the motor rated frequency (17-04) to the rated frequency on the motor nameplate.

Example 2: The inverter input voltage and frequency (460V/50Hz) are higher than the motor rated voltage and
frequency (380V/33Hz), set 17-03 to 380V (rated motor voltage) and 17-04 to 33Hz (motor rated frequency).

= Number of poles (17-06)
Set the motor pole number with its range is 2, 4, 6 and 8 poles
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m Number of PG pulse (17-07)
Set the pulse number of each cycle. If the control mode is SV mode and the V / F + PG mode, the encoder
must be installed on the motor shaft and there is no reduction gear ratio.
m Motor no-load voltage (17-08)
a) Motor no-load voltage is mainly used in SV or SLV mode, set to value 10~50V lower than the input
voltage to ensure good torque performance at the motor rated frequency.
b) Setto 85 ~ 95% of the motor rated voltage. In general, the no-load voltage can be closer to the motor
rated voltage for larger motors, but cannot exceed the motor rated voltage.
¢) The motor no-load voltage can be set to a value greater than the actual input voltage. In this case, the
motor can only operates under relatively low frequency. If the motor operates at the rated frequency an
over voltage condition may occur.
d) The higher the motor power is, the higher the no-load voltage is.
e) A smaller no-load voltage will reduce the no-load current.
f) When load is applied the magnetic flux is weakened and the motor current increases.
g) A higher no-load voltage results in a higher the no-load current.
h) When load is applied the magnetic flux weakens and the motor current increases. Increasing the
magnetic flux generates back EMF and results in poor torque control.

m Motor excitation current (17-09)
a) Motor excitation current is used for rotational auto-tune.
b) Set motor excitation current to 33% of the motor rated current. Refer to parameter 02-09 for test running.
c) Only the static-type or stator resistance measurement auto-tune (17-00=1 or 1700=2) can be set.
d) Itis required to refer to the monitoring parameter 12-76 for adjusting the motor excitation current (17-09).
When the excitation current change, parameter 12-76 is also affected so it should be adjusted to the
setting no-load voltage (17-08).

m Automatic tuning start (17-10)
Set parameter 17-10 to 1 and press ENTER the inverter will display “Atrdy” for Auto-tune ready. Next press
RUN to start the auto-tune procedure. During auto-tune the keypad will display “Atune “for Auto-tune in
progress. When the motor is successfully tuned, the keypad shows "AtEnd".

m Error history of automatic tuning (17-11)
If auto-tuning fails the keypad will display the AtErr" message and the auto-tune cause is shown in parameter
17-11. Refer to section 5 for troubleshooting and possible automatic tuning error causes.

Note: The motor tuning error history (17-11) shows the tuning result of the last auto-tune. No error is displayed
when auto-tune is aborted or when the last auto-tune was successful.

Perform the “Stator resistance measurement” (17-00=2) auto-tune if the inverter/motor leads are longer than
167ft (50m).

For the best performance in vector control perform the rotary-type automatic tune (17-00 = 0) first (using short
motor leads between the inverter and motor) and a “Stator resistance measurement” (17-00=2) next.

If a rotary auto-tune (17-00=0) cannot be performed, manually enter the mutual induction (02-18), excitation
current (02-09), core saturation compensation factor 1-3 (02-11 - 02-13).

Perform the “Stator resistance measurement” (17-00=2) in V/F control when inverter/motor leads are longer
than 167ft (50m).
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17-12 Proportion of Motor Leakage Inductance

Range 0.1~15.0 %

Only the stator resistance auto tune (17-00=2) can be set.

The static non-rotational type and rotational type auto tune will automatically measure the proportion of motor
leakage inductance so this parameter is not active.

It is set the value to 4%. Refer to parameter 02-33 for test run to adjust.

17-13 Motor Slip Frequency

Range 0.10~20.00 Hz

Only the stator resistance auto tune (17-00=2) can be set.

The static non-rotational type and rotational type auto tune will automatically measure the proportion of motor
leakage inductance so this parameter is not active.

Refer to parameter 02-34 for counting the setting value.

17-14 Rotational Auto-tuning

[0] : VF type rotational auto-tuning

Range . .
9 [1] : Vector type rotational auto-tuning

It can be set (17-14) only if Rotational auto-tuning (17-00=0) or Rotational Auto-tuning Combination (17-00=5).
VF type rotational auto-tuning (17-14=0) applies the standard IM motor that won't shake without loading for V/F
mode. This function is highly applicable,

Vector type rotational auto-tuning (17-14=1) applies the special IM motor that will shake without loading for V/F
mode. This function applies for high speed motor. Vector type rotational auto-tuning (17-14=1) measures
no-loading current of motor by inner current vector method. It avoid the problem appears oscillating current easily
in V/IF mode.

If execute VF type rotational auto-tuning (17-14=0) unsuccessfully, try Vector type rotational auto-tuning
(17-14=1) again.
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18-Slip Compensation Parameters

18-00 Slip compensation gain at low speed

Range 0.00~2.50

18-01 Slip compensation gain at high speed

Range -1.00~1.00

18-02 Slip compensation limit

Range 0~250%

18-03 Slip compensation filter

Range 0.0~10.0 Sec

18-04 Regenerating slip compensation selection
0: Disable

Range
1: Enable

18-05 FOC delay time

Range 1~1000 msec

18-06 FOC gain

Range 0.00~2.00

Slip compensation automatically adjusts the output frequency based on the motor load to improve the speed
accuracy of the motor mainly in V/F mode.

The slip compensation function compensates for the motor slip to match the actual motor speed to the reference
frequency.

Slip compensation adjustment in V/F mode
18-00: Slip compensation gain at low speed

The adjustment of slip compensation gain at low speed follows the below procedure:
1. Setthe rated slip and the motor no-load current (02-00).
2. Set the slip compensation (18-00) to1.0 (factory default setting is 0.0 in V / F control mode)

3. For the operation with a load attached, measure the speed and adjust the slip gain (18-00) accordingly

(increase in steps of 0.1).
- If the motor speed is lower than frequency reference, increase the value of 18-00.
- If the motor speed is higher than frequency reference, decrease the value of 18-00.

When the output current is greater than the no-load current (02-00), the slip compensation is enabled and the
output frequency increases from f1 to f2. Refer to Figure 4.4.100., the slip compensation value is calculated as
follows:
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] ] ) [ Output current (12-18) - no-load current of Motor 1 (02-00) ]
Slip Compensation Value = Motor rated slip frequency x

[ Rated current of Motor 1(02-01) - no-load current of Motor 1 (02-00) ]

(Motor no-load synchronous speed - Motor full load rated speed)(N) x Motor Poles (P)

120

Motor Rated Slip Frequency (f) =

Lixad Freme

A

Sruailer Load 1 fz Langer Lol

> S
Figure 4.4.100 Slip compensation output frequency

18-02: Slip compensation limit

Sets slip compensation limit in constant torque and the constant power operation (figure 4.4.101).
If 18-02 is 0%, the slip compensation limit is disabled.

Sip Sonoensalion Lavil

A
( 002 )
— | x 18-t

-2
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F.'\'FH.- F'Ihl
-1 (0-020
Figure 4.4.101 Slip compensation limit

When the slip compensation gain 18-00 at low speed is adjusted, and the actual motor speed is still lower than
the reference frequency, the motor may be limited by the slip compensation limit.

Note: Make sure that the slip compensation limit 18-02 does not exceed the maximum allowed system limit.
18-03: Slip compensation filter

Set slip compensation filter time in V/F mode

18-04: Regenerating slip compensation selection

The selections to enable or disable the slip compensation function during regeneration.

To enable slip compensation during regeneration caused by deceleration (SLV mode), set 18-04 to 1 in case

speed accuracy is required. When the slip compensation function is used regenerative energy might increase
temporarily (18-04= 1) therefore a braking module might be required.
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SLV mode adjustment

18-00: Slip compensation gain

a) Slip compensation can be used to control the full rang speed accuracy under load condition.
b) If the speed is lower than 2 Hz and the motor speed decreases, increase the value of 18-00.
c) If the speed is lower than 2 Hz and the motor speed increases, reduce the value of 18-00.

Slip compensation gain uses a single value for the whole speed range. As a result the slip compensation
accuracy at low speed is high but slight inaccuracies might occur at high speeds.

Adjust parameter 18-02 together with the compensation value or continue to adjust 18-00 if the speed accuracy at
higher speed is not acceptable. Please note adjusting these parameters might impact the accuracy at lower

speeds.

The impact of 18-00 on the torque and the speed are shown in figure 4.4.102.

TorsIe
A

Decrease 18-00

lncraase 18-00

» Fnerd

Figure 4.4.102 18-00 Effect on the torque and speed

18-01: Slip compensation gain at high speed

It is not required to adjust the Slip compensation gain at high speed if the motor is loaded. After adjusting
parameter 18-00 it is recommended to increase the reference frequency and check the motor speed. In case of a
speed error increase the value of 18-01 to adjust the compensation. Increase the motor rated frequency (01-12
base frequency) and increase the value of 18-01 to reduce the speed error. If the speed accuracy becomes worse
due to an increase in motor temperature it is recommended to use a combination of 18-00 and 18-01 for

adjustment.

Compared to 18-00, 18-01 serves as a variable gain for the full speed range. Parameter 18-01 determines the slip
compensation at the motor rated speed and is calculated follows:

Slip Compensation Gain = (Slip Compensation Gain at low speed + Slip Compensation Gain at high speed) x

4-305

Reference Frequency

Motor rated frequency (01-12)



o [RGB B )
A

Fravasity
p [Ftujgnms

T
|
|
|
:
|
: 15040
|
|
|
|
|
1

Figure 4.4.103 18-00/18-01 Slip compensation gain versus frequency reference
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Figure 4.4.104 18-01 Effect on torque speed curve

18-05: FOC (Flux Orient Control) delay time

In the SLV mode, the slip compensation of the magnetic flux depends on the torque current and excitation current.
If the motor load rises above 100% while running at the motor rated frequency, the motor voltage and resistance
drops sharply, which may cause the inverter output to saturate and current jitter occur. The magnetic flux slip
compensation will independently control the torque current and the excitation current to prevent current jitter. For
slow speed or fixed speed operation, 18-05 may be increased. For fast operation adjust 18-06.

18-06: Slip compensation gain

If the motor is jittering at the rated frequency under full load, the value of 18-06 may gradually be reduced to zero
to reduce current jitter.

SLV2 mode adjustment

Default value of parameter 18-00 is 0.0. ( when 18-00 = 0.0, slip compensation function is off.)
Adjustment of slip compensation gain (18-00) is the following:
a) Correctly set the rated slip and no-load current (02-00).
b) Set slip compensation gain (18-00).
¢) Rununder load. Measure the speed and adjust slip compensation gain (18-00) with the unit of 0.1.

Notes:
— If the motor speed is lower than the target speed, increase the setting value of low-speed slip

compensation gain (18-00).
— If the motor speed is higher than the target speed, reduce the setting value of low-speed slip
compensation gain (18-00).
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19-Wobble Frequency Parameters

19-00 Center frequency of wobble frequency
Range 5.00~100.00%

19-01 Amplitude of wobble frequency

Range 0.1~20.0%

19-03 Jump time of wobble frequency

Range 0~50 msec

19-04 Wobble frequency cycle time

Range 0.0~1000.0 Sec

19-05 Wobble frequency ratio

Range 0.1~10.0 msec

19-06 Upper offset amplitude of wobble frequency
Range 0.0~20.0 %

19-07 Lower offset amplitude of wobble frequency
Range 0.0~20.0 %

Wobble operation can be used in V/F and V/F+PG control mode to modulate the output frequency around the
reference frequency for use in winding application to create an evenly wound roll.

Refer to the figure 4.4.105 for the wobble operation and the related parameter settings.
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Figure 4.4.105 Wobble operation and the related parameter setting

In wobble operation, one of multifunction digital inputs (03-00 to 03-07) is set to 37 (wobble operation) and the run
command is active. When the wobble operation is ready, the inverter output frequency reaches the center
frequency (19-00). The acceleration time to the center frequency is the original pre-set acceleration time (Tacc 1
to Tacc 4). When the wobble operation is closed or the run command is removed, the deceleration time used is
the original pre-set deceleration time (Tdec 1 to Tdec4).
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In wobble operation, the inverter operates uses the in the wobble time (19-04, tup + tdown) and wobble frequency
(19-05, tup / tdown).

Set multi-function digital output terminals (R1A-R1C, R2A-R2C) to output wobble operation (in acceleration) by
setting from 03-11 to 03-12 to 20 or 21.

Refer to the figure 4.4.106 for the wobble ON / OFF control.
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Figure 4.4.106 ON/OFF control of wobble
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In wobble operation, the center frequency can be controlled by one of multi-function digital inputs.

The wobble upper and lower deviation command (03-00 to 07 = 38) and the wobble lower deviation command
(03-00 to 07 = 39) cannot be active at the same time, this will result in the inverter operating at the original center
frequency (19 - 00). Refer to Figure 4.4.107.

A r 19-01

~ 19-01 A“ — 19-07
/\ 19-06 / \' ’\ 19-01
Output frequency : i \ / \ /

N A
AV A VE IVAVAY

19-01 -

Upper Deviation A
Command
(03-00 to 03-07 = 38 > t

Lower Deviation
Command
(03-00 to 03-07 = 39 >t

Figure 4.4.107 Upper/Lower offset operation

The wobble operation can be used during acceleration and deceleration when the stall prevention function is idle.
Select the appropriate inverter size to match the system requirement.

The wobble operation frequency range is determined by the upper limit and lower limit of the inverter frequency. If
(center frequency + amplitude) is greater than the upper frequency limit, the output frequency is limited to the

upper frequency limit; if (center frequency - Amplitude) is less than the lower frequency limit the output frequency
is limited to the lower frequency limit.
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20-Speed Control Parameters

20-00 ASR gain 1

Range 0.00~250.00

20-01 ASR integral time 1

Range 0.001~10.000 Sec

20-02 ASR gain 2

Range 0.00~250.00

20-03 ASR integral time 2

Range 0.001~10.000 Sec

20-04 ASR integral time limit

Range 0~300 %

20-05 ASR positive limit

Range 0.1~10%

20-06 ASR negative limit

Range 0.1~10%

20-07 Selection of acceleration and deceleration of P/PI
0: PI speed control will be enabled only in constant speed.

Range For the speed acceleration and deceleration, only use P control.
1. Speed control is enabled either in acceleration or deceleration.

20-08 ASR delay time

Range 0.000~0.500 Sec

20-09 Speed Observer Proportional(P) Gainl

Range 0.00~2.55

20-10 Speed Observer Integral(l) Time 1

Range 0.01~10.00 Sec

20-11 Speed Observer Proportional (P) Gain2

Range 0.00~2.55

20-12 Speed Observer Integral(l) Time 2

Range 0.01~10.00 Sec

20-13 Low-pass filter Time constant of speed feedback 1

Range 1~1000 msec

20-14 Low-pass filter Time constant of speed feedback 2

Range 1~1000 msec
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20-15

ASR gain change frequency 1

Range 0.0~599.0 Hz

20-16 ASR gain change frequency 2

Range 0.0~599.0 Hz

20-17 Torque compensation gain at low speed
Range 0.00~2.50

20-18 Torque compensation gain at high speed
Range -10~10%

20-33 Detection Level at Constant Speed
Range 0.1~5.0 %

Parameter 20-33 is used when 20-07 is set to 0 and frequency command source is set to analog input mode.
Analog input signal, owing to the noise, will cause the system to determine the operation does not reach the
constant speed so the problem may occur. Thus, adjust parameter 20-33 to avoid this situation occurring..

The following figure an overview of the automatic speed regulator (ASR) block.

V/F + PG control mode:

The ASR function adjusts the output frequency to control the motor speed to minimize the difference between the
frequency reference and actual motor speed.

Fref
Frequency SES _

Reference

Speed
Feedback

+  Fout Output

ASR Limit

20-05

P
-+
20-00 _
20-02 >
[
20-01
20-03 [ <

Figure 4.4.108 ASR block diagram (V/IF + PG)

20-06

.20-07=0, or

Af Frequency

PG valid

N

i PG invalid
(03-00 to 03-07=42)

20-07=1(during accel / decel)

. Speed control integral reset
(03-00 to 03-07=43)

If one of the multi-function input (03-00 to 03-07) is set to 42 (PG is disabled), the input can be used to enable or
disable the speed control loop system (ASR).
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SLV control mode:

The ASR function adjusts the output frequency to control the motor speed to minimize the difference between the
frequency reference and actual motor speed.

The ASR controller in SLV mode uses a speed estimator to estimate the motor speed. In order to reduce speed
feedback signal interference, a low-pass filter and speed feedback compensator can be enabled.

The ASR integrator output can be disabled or limited. The ASR output is passed through a low-pass filter.
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Figure 4.4.109 ASR block diagram (SLV mode)
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SV control mode and PMSV mode:
The ASR function adjusts the output frequency to control the motor speed to minimize the difference between the
frequency reference and actual motor speed.

The ASR controller in SLV mode uses a speed estimator to estimate the motor speed. In order to reduce speed
feedback signal interference, a low-pass filter and speed feedback compensator can be enabled.

The ASR integrator output can be disabled or limited. The ASR output is passed through a low-pass filter.
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N 20:07=0
20-04

Speed Control Integral reset
— 03-00to 03-07 =43

Figure 4.4.110 Speed control block diagram (SV & PMSV mode)

ASR setting in V/F +PG control mode

In V/IF+PG mode, set the proportional (P) gain and integral (I) time at the minimum output frequency (20-02 and
20-03) and maximum output frequency (20-00 and 20-01). Refer to the figure 4.4.111.

P=20-00
1=20-01
P
P=20-02
1=20-03
Output
0% 100% " Frequency

(Fmax , 01-02)
Figure 4.4.111 ASR gain setting (V/F+PG)

Tuning the speed control ASR gain:
a) ASR gain tuning at minimum output frequency

1. Operate the motor at the lowest output frequency.

2. Increase the ASR proportional gain 2 (20-02) as much as possible without causing instability.
3. Decrease the ASR integral time 2(20-03) as much as possible without causing instability.
4.

Check that the output current is less than 50% of the inverter rated current.

If the output current is more than 50% of the inverter rated current, decrease 20-02 and increase 20-03.
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b) ASR gain tuning at maximum output frequency

1. Operate the motor at the highest output frequency (Fmax).
2. Increase the ASR proportional gain 1 (20-00) as much as possible without causing instability.
3. Decrease the ASR integral time 1(20-01) as much as possible without causing instability.

c) The gain tuning of acceleration / deceleration integral control (20-07)

1. To enable during acceleration / deceleration operation set 20-07 = 1 (enabled), the integral control is
enabled.

2. Integral control enables the motor speed to reach its target speed as soon as possible, but it may result in
over or undershoot, as shown in Figure 4.4.114 & 4.4.115.

3. When one of multi-function digital inputs (03-00 to 03-07) is set to 43 (speed control integral reset), the
input can be used to switch between P control and PI control of the speed control loop system (ASR).
When the multi-function digital input is on, only P control is active and the integral is reset.

a. If the speed overshoot occurs, reduce 20-00 system (ASR proportional gain) and increase the
20-01 system (ASR integral time 1).

b. If the desired speed is not reached, reduce 20-02 system (ASR proportional gain 2) and increase
20-03 (ASR integral time 2).

c. If you cannot eliminate the speed over or undershoot using the gain tuning described above,
decrease the ASR + / - limit (20-05 / 20-06), to decrease the reference frequency compensation
(Af) limit. Since 20-05/20-06 cannot be changed during running, it is necessary to stop the
inverter first and then decrease the ASR + / - limit.

4. See figure 4.4.112, observe the motor speed waveform and tune the gain at the same time.

Related Parameters

04- 11 = 6 (Motor Speed)
D AO1 { 04- 12 (Gain)
04- 13 (Bias)

o

04-16 = 6 (Motor Speed)
)
AO2{ 4. 17 (Gain)
04- 18 (Bias)

Figure 4.4.112 Analog output setting
d) ASR+/-limit (20-05, 20-06)
ASR +/-limit is ASR frequency compensation limit and is set as a percentage of the maximum frequency

output 01-02.
Note: If the frequency limit is set too low, the actual motor speed may not reach the target speed.
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ASR setting (SV/SLV/PMSV control mode)

In SLV mode the ASR gain is divided into a high-speed and low-speed section. The speed controller has a
high-speed gain 20-00/20-01 and a low-speed gain 20-02/20-03 that can be set independently.

a) The high/low switch frequency can be set with parameter 20-15 and 20-16. Similar to the ASR gain, the
speed estimator has a high-speed gain 20-09/20-10 and a low-speed gain 20-11/20-12.

b) The speed estimator has a low-pass filter to reduce the speed feedback interference, parameter 20-13
and 20-14 are active at high speed as well as low speed. The switch between the high-speed and the
low-speed is set by parameter 20-15 and 20-16.

c) 20-17 sets the low-speed compensation gain of the speed feedback.

d) 20-18 sets the high-speed compensation gain of the speed feedback.

e) When the frequency reference is rises above the value set in 20-16, the ASR gain used is set by
parameters 20-00 and 20-01.

f)  When the frequency reference falls below the value set in 20-15, the ASR gain used is set by parameters
20-02 and 20-03.

g) Gain time constant is adjusted linearly when the speed command falls within the range of 20-15 to 20-16,
for a smooth operation.
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Figure 4.4.113 ASR gain setting (SLV mode)

SV and PMSV gain setting

In SV and PMSV mode the ASR gain is divided into a high-speed and low-speed section. The speed controller
has a high-speed gain 20-00/20-01 and a low-speed gain 20-02/20-03 that can be set independently.

Tune the speed control gain

During ASR gain tuning, the multi-function analog output (AO1 and AO2 terminal) can be used to monitor the
output frequency and motor speed (as shown in figure 4.4.113). Use parameters 20-00 ~ 20-03 for full speed
range gain tuning in SV and PMSV mode.

a) Complete the parameter tuning in normal operation.
b) Increase ASR proportional gain 1 (20-00), ASR proportional gain 2 (20-02), carefully monitor system
stability.
Use parameter 20-00 and 20-02 to adjust the speed response for each cycle. Tuning the settings of 20-00, 20-02
can increase system response, but may cause system instability. See figure 4.4.114.
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a) Reduce ASR integral time 1(20-01), ASR integral time 2 (20-02) and carefully monitor system stability.
1. A long integral time will result in poor system response.
2. If the integral time setting is too short, the system may become unstable Refer to the following figure.

While tuning ASR P and | gain the system may overshoot and an over voltage condition can occur. A braking unit
(braking resistor) can be used to avoid an over voltage condition.

Motor
Speed

@: 20-01 setting is too short(oscillation occurs)

@ @: 20-01 setting is too long(slow response)

Figure 4.4.115 The response of ASR integral time

SLV mode gain tuning (20-00~20-03, 20-09~20-18) and SLV2 mode gain tuning (20-15, 20-16)

Tune the low-speed ASR P and | gain 20-02 ~ 20-03, make sure the reference frequency is below the value of
parameter 20-15. P gain and integral time tuning is the same as for parameter 20-00 and 20-01 in SV mode.

Tune the high-speed ASR PI gain 20-00~20-01, make sure the reference frequency is above parameter 20-16
value. P gain and integral time tuning is the same as for parameter 20-00 and 20-01 under SV mode.

Both low-speed ASR gain and the high-speed gain can be set to the same values and only require to be adjusted
in case of system instability.

In case tuning of the ASR P and | gain 20-00~20-03 does not improve the system response, reduce the low-pass
filter time constant 20-13~20-14 to increase the bandwidth of the feedback system and re-tune the ASR gain.

Tune low-speed low-pass filter time constant 20-14, make sure the reference frequency is below parameter
20-15 value
Tune high-speed low-pass filter time constant 20-13 at frequency reference, make sure the reference
frequency is above parameter 20-16 value.

Increasing the low-pass filter time constant can limit the bandwidth of the speed feedback system and may
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reduce the system response. Increasing the low-pass time reduces the speed feedback signal interference but
may results in sluggish system response when the load suddenly changes. Adjust the low-pass filter time if the
load stays fairly constant during normal operation. The low bandwidth of the speed feedback must be
supported by the low gain of ASR to ensure the stable operation.

Decreasing the low-pass filter time constant may increase the bandwidth of the speed feedback and the
system response. Decreasing the low-pass time may increase the speed feedback interference resulting in
system instability when the load suddenly changes. Decrease the low-pass filter time is a quick system
response is required for rapidly changing loads. The high bandwidth of the speed feedback allows for a relative
high ASR gain.

In case tuning 20-00 ~ 20-03 and the low-pass filter time constant 20-13 do not improve the system response
time, tuning the PI gain 20-09 ~ 20-12 of the speed estimator may be required.

Setting a high gain for the speed estimator (high proportion (P) gain and small integral (I) time) increases the
bandwidth of the speed feedback, but may cause speed feedback interference resulting in system instability.
Setting a low gain for the speed estimator (small proportion (P) gain and high integral (I) time) decreases the
bandwidth of the speed feedback, may improve speed feedback interference resulting in a more stable
system.

The default values for the ASR can be used in most applications, no adjustment is required. Adjusting the
low-pass filter time and speed estimator gains requires a good understanding of the overall system. If a
high-speed system response in combination with stable operation is required consider using SLV or SV control
mode.

Parameter 20-15 sets the gain switch frequency at low-speed and parameter 20-16 sets the gain switch
frequency at high-speed.

Operating at a speed below 20-15 will result in a larger excitation current for low-speed operation accuracy.
When the frequency reference rises above 20-16, the inverter will output the rated excitation current at the
no-load voltage (02-19).

For general purpose applications parameter 20-15 should be set to a value of 5 ~ 50% of the motor base
frequency.

If this value is too high, the inverter output may saturate. Parameter 20-16 should be set to a value of 4Hz or
more above the value of 20-08.

When experiencing speed jitter at high speed and stable operation during mid-range speed while operating a
heavy load (>100%), it is recommended to reduce the no-load voltage (02-19) or tune the FOC parameters
(18-05 ~ 18-06).

Parameter 20-17 and 20-18 are for compensating speed feedback at low speed and high speed.
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m Use parameter 20-17 to adjust the torque compensation gain for the low speed range. By tuning 20-17an
offset is added to the torque-speed curve. Increase 20-17 when the no-load speed is lower than the frequency
reference. Decrease 20-17 when the no-load speed is higher than the frequency reference. The effect on the
torque-speed curve from 20-17 is shown as the following figure:

Torque
A Decrease 20-17 Increase 20-17
- —>

- Speed

Figure 4.4.116 Effect on the torque-speed curve from 20-17

m Use parameter 20-18 to adjust the torque compensation gain for middle to high speed range. For most general
purpose applications it is not necessary to adjust the 20-18. By tuning 20-18an offset is added to the
torque-speed curve. Increase 20-18 when the no-load speed is lower than the frequency reference. Decrease
20-18 when the no-load speed is higher than the frequency reference. The effect on the torque-speed curve
from 20-18 is shown as the following figure 4.4.117.
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A 20-18 20-18 20-18 20-18
- -
[N | | | | | |
[N | | | | | |
[N | | | | | |
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[N | | | | | |
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[ | | | | | |
[ | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
1 1 1 1 1 1 1 1 : Speed

Figure 4.4.117 Effect on the torque-speed curve from 20-17

D. ASR main delay time (20-08).
a) Does not required to be adjusted for general purpose applications
b)  When the set value of 20-08 is set high, the speed response will and therefore system response will
decrease improving system stability.

@. ASR integral limit (20-04)
a) Setting a small value may prevent system response when the load suddenly changes.
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20-19 Overspeed (OS) selection
0: Deceleration to stop
Range 1: Coast to stop
2: Continue to operate
20-20 Overspeed (OS) detection level
Range 0~120 %
20-21 Overspeed (OS) detection time
Range 0.0~2.0 sec
20-22 Speed deviation (DEV) selection
0: Deceleration to stop
Range 1: Coast to stop
2: Continue to operate
20-23 Speed deviation (DEV) detection level
Range 0~50 %
20-24 Speed deviation (DEV) detection time
Range 0.0~10.0 sec
20-25 Selection of PG Open
0: Deceleration to stop
Range 1: Coast to stop
2: Continue to operate
20-26 Detection time of PG Open
Range 0.0~10.0 Sec
20-27 PG pulse number
Range 0~60000 ppr
20-28 Selection of PG rotation direction
Range 0: Forward as counter -clockwise rotation
9 1: Forward as clockwise rotation
20-29 PG pulse dividing ratio
Range 001~132
20-30 PG gear ratio 1
Range 1~1000
20-31 PG gear ratio 2
Range 1~1000

m PG card is required (JN5-PG-O/IN5-PG-L/IN5-PG-PM)
PG pulse divider ratio can be set parameter 20-29.
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m PG feedback setting

(1) Over speed operation setting (20-19 to 20-21)
a) When the motor speed exceeds the tuning limit, an error is detected.
If the motor speed feedback exceeds the value of 20-20 (overspeed detection level) for the time specified in
20-12 (over speed detection delay time) an over-speed (OS) condition is detected.
b) Overspeed detection selection (20-19) specifies the stop method for the inverter in case of an overspeed
condition.

(2) PG Speed deviation setting (20-22 to 20-24)

a) When the speed deviation (difference between the set speed and the actual motor speed) exceeds the
tuning limit, an error is detected.

b) If the speed deviation is greater than the value of 20-23 (deviation detection level) for the time specified in
20-24 (deviation detection delay time), a speed deviation (DEV) is detected.

c) Speed deviation is based on the reference frequency + speed deviation width, parameter 20-23.

d) Speed deviation detection selection (20-22) specifies the stop method for the inverter in case of a speed
deviation condition.

(3) PG detection setting (20-25 to 20-26)
a) When the inverter no longer received pulses fro, the PG feedback for the time specified in 20-26 a PG
open condition is detected.
b) PG open detection selection (20-25) specifies the stop method for the inverter in case of a PG open
condition.

Refer to figure 4.4.118 for the PG fault detection block diagram.
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Figure 4.4.118 Logic diagram PG feedback failure detection

(4) Set PG pulse (20-27)
a) Set PG of pulse number of the encoder for phase A or phase B for each cycle
b) If a gearbox is used between the motor and PG the gear ratio can be set with parameter 20-30 and 20-31.

(5) PG rotation direction (20-28)
Parameter is used to set the motor direction and PG direction. Make sure phase A or phase B is leading for motor
forward direction operation.
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20-28=0: Forward operation, phase A is leading (phase B is leading for reversal operation).
20-28=1: Forward operation, phase B is leading (phase A is leading for reversal operation).
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Figure 4.4.119 PG and motor rotation direction

Motor direction is determined as below:
Forward: The motor direction is counter-clockwise when inverter runs in forward direction (see figure 4.4.120.)
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Figure 4.4.120 Motor operation direction

Forward: The motor direction is clockwise when inverter runs in forward direction (see figure 4.4.121.)
Refer to the below figure 4.4.121 for PG feedback pulses.

phas= A
i ' o

phas= B

Figure 4.4.121 PG operation direction

(6) PG pulse dividing ratio (20-29)

Sets the pulse divider ratio between the PG input and PG output.

The left most digit (3') represent the numerator and the last to represent the denominator.
Ratio is calculated as follows:

20-29=p oo, = n kk

Rangen:0to 1
Range k: 1 to 32

Ratio = (1+n)/k
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Examples:

20-29=001 — n=0, k=1, proportion = (1+0)/1=1
20-29=032 — n=0, k=32, proportion = (1+0)/32=1/32
20-29=132 — n=1, k=32, proportion = (1+1)/32=1/16

(7) Gear ratio of PG and motor (20-30, 20-31).

Gear ratio specifies when a gearbox is connected between the PG and the motor
a) Setthe gear ratio of the load side parameter 20-31.
b) Setthe gear ratio of the motor side parameter 20-30.

Motor speed is calculated as follows:
P, of fspA palses from PG = &0 Péo. of FG goar testh Z (20-31)

Moior Soeedr 1= . :-c -
=ior Speed(RFM] PG puises (20-27 Mo, of FG goar death 1 (20-20

Note: The response speed in V/ F + PG mode is less than that of SV mode.

20-32 Special encoder selection
Range 0: None
1. Resolver

Select encoder type. Power to the inverter needs to be cycled for changes to take effect.
Note: Resolver card doesn’t support position mode.

20-34 Compensation Gain of Derating

Range 0~25600

This gain effect is the same as ASR proportional gain (20-00, 20-02). And if this parameter is coupled with
low-pass filter time constant (20-35), it can avoid oscillation.

It is suggested that the setting value of parameter 20-34 is 30~50.

20-35 Compensation Time of Derating

Range 0~30000 mSec

This time constant is used for suppressing the oscillation produced by 20-34. But too large compensation time
constant will cause slower output response and then is unfavorable for turned compensation.

It is suggested that the setting value of parameter 20-35 is 50~100ms..

Refer to Fig.4.4.108 and Fig. 4.4.109. Torque compensation function of derating can reduce the characteristics of
ASR turning around under shock load.
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21-Torque And Position Control Parameters

21-00 Torgue control selection
Range 0: Speed control
1: Torgue control
21-01 Filter time of torque reference
Range 0~1000 msec
21-02 Speed limit selection
0: according Al input
Range 1: according to the set value of 21-03
2: Input by the Communication Address (2502H)
21-03 Speed limit value
Range -120~120 %
21-04 Speed limit bias
Range 0~120 %

21-00: Torque control selection
Select between speed control and torque control in SV mode.

21-00= 0: Speed control (20-00, 20-09), ASR setting
21-00= 1: Torque control (21-01 to 4), torque control setting

A multi-function digital input terminal (03-00 to 03-08) set to 44 (speed / torque control switching) can be used to
switch between speed and torque mode externally. When the input terminal is active torque control is selected
otherwise speed control is selected.

Refer to figure 4.4.109 for the speed control architecture and figure 4.4.122 for torque control architecture.
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Figure 4.4.122 Block figure of the torque control
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Torque Control

The torque reference command (Tref) uses analog input Al2 (04-05=15)
Note: Torque reference command cannot be set via the keypad.

Multi-function analog input (Al2) can used for torque reference (04-05=15) (torque) or torque compensation level
(04-05=16).

The direction (torque output) of the motor depends on the polarity of the analog input signal (Al2) instead of the
direction of the run command.

Analog input Al2: Positive voltage forward torque reference (Motor direction counter clockwise).
Analog input Al2: Negative voltage reverse torque reference (Motor direction clockwise).

To switch to a negative torque reference set one of the multi-function digital input (03-00 to 03-07) to 45 (negative
torque command), and activate the digital input terminal (Motor direction clockwise).

Table 4.4.37 Torque input method

Input Input terminal Parameter setting Description
Voltage input Al2 04-00=0,2 Terminal AI2 signal level: 0 - 10V
(0-10V) (SW1-2="V ") 04-05=15 Al2 used as for torque reference
Current input Al2 04-00=1,3 Terminal Al2 signal level: 4 - 20mA
(4 - 20mA) (Swi-2="1") 04-05=15 Al2 used as for torque reference

21-01: Torque filter time
Time constant used to reduce the torque signal interference and adjust the torque response. Increase filter time in
case the system becomes unstable.

21-02/21-03: Speed limit input setting

Limits the motor speed while operating in torque control. When the external torque reference and the system load
are out of balance the speed limit may be used to prevent the motor from damaging the system.

The speed limit can be set via the digital inputs or using and analog input signal to set the speed limit level. Refer
to the table 4.4.17 for the speed limit input method.
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Table 4.4.38 Speed limit input method

Related
Input method Input terminal| parameter Description
setting
21-02=0 Analog input (All or Al2) as speed limit

Voltage input |, ; 00-05=1 Analog input (Al1 or Al2 is set by 04-05 ) as reference
(-10V - 10V) B frequency input

Terminal All signal level : -10V - 10V

04-00=2,3 (if the speed limit is plus value, set 04-00=0, 1)
21-02=0 Analog input (All or Al2) as speed limit
00-05=1 Analog input (All or Al2 is set by 04-05 ) as reference

Voltage input  |Al2 frequency input

1 |@ov-10v) (SW2="V?") 04-00=0,2 Terminal AlI2 signal level : OV - 10V

04-05=12 Al2 will be added to terminal All as speed limit value
21-02=0 Analog input (All or Al2) as speed limit
] 00-05=1 Analog input (AlLl or AlI2 is set by 04-05 ) as reference
Current Input Al2 - frequency input

(4 - 20mA) (Sw2="17) 04-00=1,3 Terminal AI2 signal level : 4 — 20mA
04-05=12 Al2will be added to terminal All as speed limit value
21-02=1 Set the speed limit to be controlled by 21-03

o (Parameter _

21-03 setting e

21-03 Set speed limit

Communicatio _ L -
3 n Input (2502H) S+&S- 21-02=2 Communication is used to be the speed limit.

The rotation direction in speed control depends on the speed limit signal:
= Positive voltage: Forward, speed limit (21-03 + 21-04).
= Reverse speed limit is zero or reversal direction (-21-04).
= Negative voltage: Reverse, speed limit (-21-03-21-04).
= Forward, speed limit is zero or forward direction (21-04).

If the speed limit bias is set to 0, the motor speed will be limited to 0 when the rotation direction of the motor and
the speed limit are in reverse.

Example: The speed limit analog signal is a positive voltage and the motor is in forward operation, then the
effective speed range in torque control is from 0 to the analog speed limit value.

21-04: Speed limit bias setting
Speed limit bias (21-04) is used to adjust the boundaries of the speed limit. The speed limit bias (21-04) can be

used to set the same limit value in forward and reversal direction and is set as a percentage of the maximum
output frequency (01-02).
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Example 1: Set 30% speed limit in forward and reverse direction.

Example 2:
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Figure 4.4.123 Speed limit setting

Settings: 1. Speed limit value (21-03) =100% (positive speed limit)
2. Speed limit bias (21-04) = 20%

The speed range in torque control is from -20% (21-04) to 120% (21-03+21-04)
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Figure 4.4.124 Speed limit setting (Example 2)
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Example: Torque limit and speed limit operation:

In this example the torque limit and speed limit are used in a winding and unwind operation.

Winding operation

The line speed (N) and motor torque (T) are in the same direction of the motor. Refer to Figure 4.4.125

Output torque
T (T
N Torque

Limit
—
Line direction 21-08
Tref

21-04 21-04
f— — e

—>

Motor speed (N)
0 Speed
Limit \ .
Setting Torque Limit

21-07

I j k

Figure 4.4.125 Winding operation

Speed limit bias (-21-04) > Motor Speed > speed limit bias (+21-04) — torque based on Tref.

. Motor speed (N) > speed limit bias +21-04 — speed limit will output negative torque to prevent the
increase of motor speed.

3. Motor speed (N) <-21-04 — speed limit will output a forward torque to prevent an increase of speed.

®©e

Unwinding operation

The line speed (N) and motor torque (T) are in opposite direction
riiljsit 1oy

Torne e (T
(4 -08) 4
T |
o i0d
>l - I
Lirws dapresstiont N 41-04 | vl Speed
| 4 gl
M Sowisl Ll St
Trif Tarpe LRl
‘ -0

Figure 4.4.126 Unwind operation
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The relationship among Tref (torque reference), NLmt (speed limit) and N (motor speed) is shown below when
used in winding operation and roll-out operation.

Operations Winding operation Unwind operation
21 N 2108 2 { 21-1 {
Trer Tret
2104, | i) 2104 204, L 2104
T-N curve N A N N
Nime 21-04 e 21-04 Nimt
\ Trer
21-07 21-07
21-07 21-07
Operation
peral Forward Reverse Forward Reverse
direction
Tref
(Torque + - - +
reference)
NLmt. ) + _ + _
( Speed limit)
T
]
. Line ginsslagn \v e i
Architecture Liae: iz

®

M

®

Figure 4.4.127 Winding and roll-out operations

Torque compensation

Torque compensation is used to compensate for torque loss due to mechanical damage or other losses.
Multi-function analog input Al2 can used for torque compensation (04-05 = 16, 04-07/08 Gain/ Bias).

Set the appropriate signal level for the torque compensation. The torque compensation direction is based on the

analog signal polarity, not by the direction of the run command.

When Tcomp is fixed at a positive voltage (or current) results in a positive torque compensation (the rotation of
motor shaft is counterclockwise).
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21-05 Positive torque limit

Range 0~300 %

21-06 Negative torque limit

Range 0~300 %

21-07 Forward regenerating torque limit
Range 0~300 %

21-08 Reversal regenerating torque limit
Range 0~300 %

Use the torque limit function to limit the torque applied to the load, or limit the regenerative torque.

In speed control the torque limit function has a higher priority than the motor speed control and compensation.
This might result in extended acceleration, deceleration times and a reduction in motor speed.

Torque limit can be set in two ways:
- Use torque limit parameters (21-05 to 21-08) to set a fixed torque limit.
- Set the torque limit by using the multi-function analog input (Al2).

There are four torque limits that can be set separately, one for each quadrant:

() Positive torque limit in forward direction (21-05 positive torque limit)

(I) Positive torque limit of reverse direction (21-06 negative torque limit)

(Il Negative torque limit in reverse direction (21-07 forward regenerating torque limit)
(IV) Negative torque limit in forward direction (21-08 reversal regenerating torque limit)

Refer to Figure 4.4.128.

Output Torque (T)
A

21-08 | 21-05 »
————+— Positive torque

I: Forward rotation positive torque
I |

II: Reverse rotation positive torque
Ill: Reverse rotation negative torque
IV: Forward Rotation negative torque

v

| |
I I
| |
I I
T T > Motor Speed
I I
I I
I I
I I

i v
L | ! Negative torque
21-06 | 21-07
R_everse_> < Forward 4_*
direction direction

Figure 4.4.128 Torque limit setting
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Torque limit setting by using multi-function analog input Al2 (04-05)

Table 4.4.39 Torque limit analog input

04-05 (Al2) Function
11 Positive torque limit
12 Negative torque limit
13 Regenerative torque limit (for both forward and reversal directions).
14 Positive/negative torque limit (positive and negative detection torque limit )

Set the analog input terminal (Al2) signal level (04-00), gain (04-07) and bias (04-08)
The default setting for the analog input Al2 is 0 -10V representing 0 — 100% of the motor rated torque).
Figure 4.4.129 shows the relationship between the output torque and the torque limit.
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Figure 4.4.129 Analog input torque limit (Al2)

When the analog input is set to positive torque limit (value = 11) the torque limit is active in the third and fourth
quadrant.in the reverse direction (regenerative torque in the second quadrant).

When the analog input is set to negative torque limit (value = 12) the torque limit is active in the third and fourth
quadrant.

When the analog input is set to regenerative torque limit (value = 13) the torque limit is active in the second and
fourth quadrant can be controlled.

When the analog input is set to positive/negative torque limit (value = 14) the torque limit is active in all four
quadrants.
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When the analog input is at maximum (10V or 20mA), the torque limit is 100% of the motor rated torque. In order
to increase the torque limit above 100% the analog input gain (04-07) has to set to a value greater than 100%. For
example: 200.0% of the gain will result in the torque limit of 200% of motor rated torque at 10V (20mA) analog
input level.

21-09 Maximum frequency of position control

Range 0.1~100 Hz

21-10 The command of rotation cycle number of section 0
Range -9999~9999

21-11 The command of the pulse number of section 0
Range -9999~9999

21-12 The command of rotation cycle number of section 1
Range -9999~9999

21-13 The command of the pulse number of section 1
Range -9999~9999

21-14 The command of rotation cycle number of section 2
Range -9999~9999

21-15 The command of the pulse number of section 2
Range -9999~9999

21-16 The command of rotation cycle number of section 3
Range -9999~9999

21-17 The command of the pulse number of section 3
Range -9999~9999

21-18 The command of rotation cycle number of section 4
Range -9999~9999

21-19 The command of the pulse number of section 4
Range -9999~9999

21-20 The command of rotation cycle number of section 5
Range -9999~9999

21-21 The command of the pulse number of section 5
Range -9999~9999

21-22 The command of rotation cycle number of section 6
Range -9999~9999

21-23 The command of the pulse number of section 6
Range -9999~9999

21-24 The command of rotation cycle number of section 7
Range -9999~9999

21-25 The command of the pulse number of section 7
Range -9999~9999
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21-26

The command of rotation cycle number of section 8

Range -9999~9999

21-27 The command of the pulse number of section 8

Range -9999~9999

21-28 The command of rotation cycle number of section 9

Range -9999~9999

21-29 The command of the pulse number of section 9

Range -9999~9999

21-30 The command of rotation cycle number of section 10

Range -9999~9999

21-31 The command of the pulse number of section 10

Range -9999~9999

21-32 The command of rotation cycle number of section 11

Range -9999~9999

21-33 The command of the pulse number of section 11

Range -9999~9999

21-34 The command of rotation cycle number of section 12

Range -9999~9999

21-35 The command of the pulse number of section 12

Range -9999~9999

21-36 The command of rotation cycle number of section 13

Range -9999~9999

21-37 The command of the pulse number of section 13

Range -9999~9999

21-38 The command of rotation cycle number of section 14

Range -9999~9999

21-39 The command of the pulse number of section 14

Range -9999~9999

21-40 The command of rotation cycle number of section 15

Range -9999~9999

21-41 The command of the pulse number of section 15

Range -9999~9999

21-42 Pos. Mode Sel

Range 0: Switch to position mode when output frequency < 01-08.
1: Z Phase Locked Function

21-43 Offset Angle

Range 0 ~9999 Pulse
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21-09 Maximum frequency for position control
Maximum output frequency when moving to the next position. The position control function uses acceleration time
1 (00-14).

Maximum output frequency when moving to the next position. The position control function uses deceleration time
1 (00-15).

In the SV control mode, multi-function digital input terminals (03-00 to 03-07) can be used to select the position.
See table 4.4.40.

Output
A

Fmin (01-08)-F-————-—------=

A\

A\

DI (Zero Servo)

Run

A\

Figure 4.3.130 Zero-servo positioning

Table 4.4.40 Multi-position positioning function setting

Digital Input settin .
9 03_00203_07 9 Function

02 Multi-speed/position setting command 1
03 Multi-speed/position setting command 2
04 Multi-speed/position setting command 3
05 Multi-speed/position setting command 4
46 Zero-Servo command
51 Select between speed control and position control
52 Position command enable

Zero-servo positioning function (Zero-Servo):

When the output frequency falls below Fmin and the zero-servo input is active, the position is locked in and the
inverter enters zero-servo positioning mode (Zero-Servo). Positioning command PosRef is origin, as shown in
figure 4.4.130.

Refer to parameter 11-49 and 11-50 for zero-servo gain and zero-servo count and parameter 20-02 and 20-03 to
setup the speed regulator function.

Multi-position function (MultiPosRef):

Parameter 21-42 is set to 0 and the speed is lower than the lowest frequency so the inverter will enter into the
position mode. If input multi-speed and multi-position command switch (DI is set to 51) in the zero-servo mode,
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multi-speed command 1~4 is transformed to multi-position command 1~4 and the origin of zero-servo mode has
17-section position. Refer to Fig.4.4.131.
Spindle Positioning Function (Z-phase locked function)

Parameter 21-42 is set to 1 and the speed is lower than the lowest frequency so the inverter will enter into the
position mode when Z-phase signal appears. The origin is positioned in z phase signal and the setting value of
parameter 21-43. It can be also coupled with multi-position function.

Z phase bias value of monitoring parameter 12-78 will display the bias between Z phase and the current position.
User can rotate the motor at one cycle depending on the rotation direction. Z phase bias value of parameter 12-78
is the differential value between steering position Z point after capturing the position of Z point. Make the value of

12-78 input the offset angle of parameter 21-43 after the position is confirmed. Then the origin is positioned at Z
phase signal + the setting value of parameter 21-43.

Note: If the motor is just at power on and does not pass the Z point, parameter 12-78 will display 9999.
Position control:

- Activate Run command (RUN)

- Activate Zero-Servo command (Zero-Srvo)

- Activate Position enable command (MultiPosEn)

- Select a position with the multi-function digital inputs (PosRef)

Refer to figure 4.4.131.

,
PosRef 0~15 :E;:EEEEEEEEEEE:#t
S 0 B

Multi Pos. Enable =t

ol A MAAMAM,.
Run t

v

Figure 4.4.131 Multi-positioning logic diagram

Refer to parameter 20-28 to set PG motor direction.
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A position is defined by the number of rotations plus the number of pulses.

When multi-position function is used, position command enable (Multi Pos. Enable, DI is set to 52) is required to
be ON so the inverter can receive the external position command. Refer to Fig. 4.4.132.

A

External

Position Position 0 i Position 1 | Position2 : Position 3 Position 4 : Position 5 t

»
»

Command

Position
Command
Enable

v

Position
Command Position 0 Position 1 Position 1 i Position 3 Position 3 Position 3

of Inverter

Fig. 4.4.132 Position Enable Diagram

Multi-position mode is the absolute type. If the first section is at 100 pulse and make the motor rotate at
more than 100 pulse, then the second section is required to set at 200 pulse. Refer to Fig. 4.4.133.

Position (pulse)
A

200 |(—

100 |—

100

v >
Time(t)
Figure 4.4.133 the absolute type diagram

Position setting (21-10~21-41) :
Motor Position Setting of N section = Rotation Cycles Command of N section x PG Pulse (20-27) + Pulse Command of N section

Example: 2 Positions
Motor encoder is 1024 PPR.

Position 1: Rotate motor shaft in forward direction 180 degrees, set rotation cycle to 0 and pulse number to 512
(1/2 x 1024). Positive number indicated forward direction.
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Position 2: Rotate motor shaft 1reverse 270 degrees (-768 pulses), set rotation cycle to 0 and pulse number to
-768 (- 3/4 x 1024). Negative number indicated forward direction.

22- PM Motor Parameters

22-00 PM motor rated power

Range 0.00~600.00 Kw

22-02 PM motor rated current

Range 25%~200% inverter's rated current
22-03 PM motor’s pole number

Range 2~96 Poles

22-04 PM Motor’s rated rotation speed
Range 6~65535 rpm

22-05 PM motor’s maximum rotation speed
Range 6~65535 rpm

22-06 PM motor rated frequency
Range 4.8~599.0 Hz

The PM parameter group can be restored to factory default be initializing the inverter (13-00).

(01) PM motor rated power (22-00)
Set the motor power according to the motor nameplate.

(02) PM motor rated current (22-02)
Set the motor full load according to the motor nameplate.

(03) PM motor pole number (22-03).
Set the number of motor poles according to the motor nameplate.

(04) PM motor rated speed (22-04)
Set parameter 22-04 or 22-06, the inverter will automatically calculate the one or the other.
Set the motor rated speed in rpm according to the motor nameplate.
Note: Only set parameter 22-04 or 22-06, the inverter will automatically calculate the other one.
Formula: n (22-04) = 120*f (22-06) / P(22-03)

(05) PM motor maximum rotation speed (22-05)
Set the maximum motor rated speed in rpm according to the motor nameplate.

(06) PM motor rated frequency (22-06)
Set the motor rated frequency according to the motor nameplate.
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22-08

PM Encoder Type

0: TAMAGAWA Non Wire-Saving Encoder
1: TAMAGAWA Wire-Saving Encoder

Range 2: SUMTAK Wire-Saving Encoder
3: General Incremental Encoder
4: Sine Wave
22-10 PM SLV Start Current
Range 20.0% ~ 120.0% Motor Rated Current
22-11 I/F Mode Start Frequency Switching Point
Range 1.0% ~ 20%
22-12 KP Value of Speed Estimation
Range 1~10000
22-13 Kl Value of Speed Estimation
Range 1~1024
22-14 Armature Resistance of PM Motor
Range 0.001 ~ 30.000 Q
22-15 D-axis Inductance of PM Motor
Range 0.01 ~ 300.00 mH
22-16 Q-axis Inductance of PM Motor
Range 0.01 ~ 300.00 mH
22-18 Flux-Weakening Limit
Range 0~100 %
22-20 Offset angle of the magnetic pole and PG origin
Range 0~360 deg
22-21 PM motor tuning
0: PM Motor Tuning is not Active
Range 1. Parameter Auto-tune (for PMSLV Tuning)
2: Magnetic Pole Alignment and Loop Adjustment (for PMSV Tuning)
3: Magnetic Pole Alignment
22-22 Fault history of PM motor tuning
: No error
: Static magnetic alignment fault.
: Without PG option card
: Rotation pole alignment is forced to stop
. Error of Encoder Feedback Direction.
Range

: Encoder error

: Other errors of motor tuning

: Current abnormity occurs when aligning rotation magnetic pole
: Current abnormity occurs while loop adjustment

0
1
2
3
4
5: Loop adjustment is time out
6
7
8
9
10:Reserved
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| 11: Stator Resistance Measurement Timeout

22-23 PM SLV acceleration time

Range 0.1~10.0 Sec

22-08: PM Encoder Type
After PM encoder type is adjusted, the inverter is required to reconnect to renew the system.

If user does not need the specified encoder types, select item 3 to avoid the error. When item 3 is selected, run
start is the strong magnetic start and the current is about 100% setting value of the rated current (22-02) at start.

Sine wave card is for Heidenhain ERN 1387, ECN 1313 and ECN413
Note: Sine wave card doesn’t support position mode.

22-10: PM SLV Start Current
Set torque current at start and the unit is the percentage of motor rated current.
22-11: I/F Mode Start Frequency Switching Point

This function is for the switching point from open-loop to close-loop in PMSLV mode. The unit is percentage for
rated speed of motor .It recommends that over 5% for 400V and over 10% for 200V.

22-12: KP Value of Speed Estimation; 22-13: Kl Value of Speed Estimation

It is used for adjusting speed response performance. The higher the setting value is, the faster the
motor response is. But the higher setting value will cause the controlled object to oscillate and unstable.
If the setting value is lower, speed deviation range will be larger. So adjust appropriate setting value in
accordance with the field devices.

22-14: Armature Resistance of PM Motor

Set resistor for each phase of the motor in unit of 0.001Q. It is set automatically when the motor auto-tunes
(22-21).

Note: Do not be confused with line-to-line resistance.

22-15: D-axis Inductance of PM Motor

Set motor’s D-axis inductance in unit of 0.001mH. It is set automatically when the motor auto-tunes (22-21).
22-16: Q-axis Inductance of PM Motor

Set motor’'s Q-axis Inductance in unit of 0.001mH. It is set automatically when the motor auto-tunes (22-21).
22-18: Flux-Weakening Limit

If the motor’s maximum rotation speed (22-05) is set to be higher than the motor’s rated rotation speed (22-04), it
will automatically start the flux-weakening control. It is set to limit the maximum flux-weakening energy and the

unit is the percentage of motor rated current.

22-20: Offset Angle of the Magnetic Pole and PG Origin

Magnetic pole alignment offset value is stored in this parameter after tuning.
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22-21: PM Motor Tuning

WARNING!

Sudden start: The inverter and motor may start unexpectedly during Auto-Tuning, which could result in death or
serious injury. Make sure the area surrounding of the motor and load are clear before proceeding with
Auto-Tuning.

WARNING! Electric Shock Hazard

High voltage is supplied to the motor when performing an auto-tune, even when the motor is stopped, which could
result in death or serious injury. Do not touch the motor when performing magnetic pole realignment until the
auto-tuning procedure is completed.

WARNING! Holding Brake
Do not perform a magnetic pole realignment auto-tuning procedure when the motor is connected to a brake this
may result in incorrect motor data calculation.

Disconnect the motor and the load and confirm that the motor can freely run.

1. Before selecting PM motor tuning, enter the motor data (22-00) - (22-06) according to the motor nameplate and
the number of encoder pulses (20-27).

a) Use parameter 22-21 to select tuning mode. If 00-00=4 (PMSV), please set 22-21=2 to tuning. If 00-00=5
(PMSLV), please set 22-21=1 to tuning.

b) When 00-00 set to 4 (PMSV), if the motor pole number (22-03)is unknown, please set 22-21=2. If PM
encoder type (22-08) set to 4 (Sine wave, ECN1313, ECN413 and ERN1387) or specific encoder (20-32)
set to 1 (Resolver) and the motor pole number (22-03) is known, please set 22-21=1 (Parameter
auto-tune), then set to 3 (Magnetic pole alignment), the tuning time can be reduced.

Note 1: If encoder type (22-08) set to 0 ~ 3, and set 22-21=3, PM Tune Error03 will be display.

Note 2: If 22-21 set to 2 or 3 to motor tuning, and PM Tune Error04 happens, PG rotation direction
(20-28) will be change automatically, please do motor tuning again by same items. If the same error
happen again, please re-wire the feedback or motor phase sequence, then do motor tuning again.

c) Next press the enter key to go to the PM motor tuning screen. The keypad will display the message of
"IPrdy" (Ready to Tune).

d) Press run to start the PM motor tuning. The keypad will display the “IPtun" message during auto-tune.

e) If the motor is successfully tuned, the message of "IPEnd " will be displayed. If auto-tune is aborted with
the stop key, the operator will display the message of " IPbrd "(PM motor tuning aborted).

Notes:

1. Perform a magnetic pole alignment auto-tune before adjusting the speed loop.
2. Itis not required to perform a magnetic pole alignment auto-tune each time the inverter is powered up.

22-22: Fault History of PM Motor Tuning

If PM motor tuning has failed, the “IPErr” message is shown on the keypad (PM motor tuning failure). Refer to
section 10 for the possible error causes and trouble shooting.

PM motor tuning fault history (22-22) only stores the result of the last auto-tune performed .If auto-tuning was
successful or aborted, no error will be displayed.
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22-23: PM SLV acceleration time

PM SLV acceleration time is the acceleration time from static to I/F Mode Start Frequency Switching Point
(22-11).

Note: If occur error or vibration in PMSLV mode. Suggest to increase or decrease acceleration time. Please
adjust acceleration time by different application.
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4.5 Built-in PLC Function

The PLC ladder logic can be created and downloaded using the TECO drive link software.

4.5.1 Basic Command

I: A P —l I_ _l/l_ NO /NC
Inputs I i 11~18 /i1~i8
Outputs Q Q Q Q q Q1~Q2/gl~qg2
Auxiliary command M M M M m M1~MF / m1~mF
Special registers Vi~-V7
Counter function C C c C1~C8/cl1~c8
Timer function T T t T1~T8/1t1~t8
Analog comparison function G G g G1~G8/gl~g8
Operation control function F F f F1~F8 /f1~f8
summation and subtraction function | AS AS1~4
Multiplication and division function MD MD1~4

Description of registers
V1: Set frequency
V2: Operation frequency
V3: All input value
V4: Al2 input value
V5: Keypad input value
V6: Operation current
V7: Torque value

Range: 0.1~1200.0Hz
Range: 0.1~1200.0Hz
Range: 0~1000
Range: 0~1000
Range: 0~1000
Range: 0.1~999.9A
Range: 0.1~200.0%

Command Upper Differential Lower Differential Other command symbol
Differential command D d
SET command A
RESET command N4
P command P
Open circuit ‘o
Short circuit
Connection symbol Definition

Connect components on the left and right side

Connects components on the left , right and top side

Connects components on the left, right , top and bottom side

H H-[ |

Connects components on the left , right and bottom side
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45.2 Basic Command Function

© D (d) command function
Example1: 11-D——Q1

| 11 | OFF ON OFF

| D | OFF ON OFF
> New scanning cycle

| Q1 | OFF ON OFF

Example 2: i1—d —[ Q1

| " | DFf o | OFF

1" is the inwerze logic of i1

| i1 | oN DFF | DN

| d1 | OFF ON OFF
<> htew wexnning cyclz

| EX1 | OFF on oFF

© NORMAL(-[) output

I1—I[Q1

| " | FF o | OFF

| L | OFF N | OFF

© SET (») output

11— A Q1

| " | OFF o oFF

‘ Py ‘ OFF o

© RESET (y) output

I1— y Q1

| I | (IFF ON OFF

| 1 | ON OFF

© P output

i1—PQ1

| 1’ | | OFF [on| OFF [ ow | OFF | ON OFF

11" is Bz inverse lugis of i1

| i1 |

| Y . oW OFF ON OFF
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4.5.3 Application Functions
1: Counter Function

Symbol Description

O) Counter mode (1 ~ 4)

@ UP/Down counting modes can be set by (11 ~ f8).

OFF: Countup (0,1, 2, 3...)

ON: Count down (...3,2,1,0)

©) Use (11~f8) to reset counting value

ON: Internal count value is reset and counter output ® is OFF

OFF: Internal counter value retained

@ Internal counter value

Counter compare value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)

®
® Counter output (C1 to C8, there are a total of 8 counters)

Counter modes:

Mode 1: Counter value is locked to the set value. The value will not be retained when the power is cut off.

Mode 2: Counter value is not locked. The value will not be retained when the power is cut off.

Mode 3: Counter value is locked. The value will be retained when the power is cut off.
Mode 4: Counter value is not locked. The value will be retained when the power is cut off.

Counter mode 1

Example:

(5) 20

(4) 000 1]1]2]2][1]1]0] |19/19/20]20]20] 020 |20

 Counterinputpuse | [ | [ [ [ [ | L L L[]

\ @ \ OFF ON

Ton

| 3) on OFF

| o) o on
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Fnput from ladder program

&3 input pules counter is
detenmnined by 1 and i2.

bnput from the functicn program

. frtarnad
tp/dewn ﬂﬂ““*'“ﬂ\ Counter Yalue

3 terns OM when the cobnter vaiue
— g reaches the sef Walue and ot the game
(B2 T timr, the 3 input in the ladder agrogram

N -
o — \//V tusrns GN as woli.
f/EH!EE}\w <3 )
my | i
()
\‘ <
I3 ON rasat

Caunter compara valus
Conter valug

Counter mode 2

s) 20 |

‘ (4) 0‘19‘19‘20‘20‘21‘21‘20‘20‘19‘20‘18‘18‘19‘19‘20‘0‘20‘20‘

| Counter input pulse DL L B L L
@ ‘ ON

@ OFF ON
| 6 OFF | on ON|  OFF

Note: In this mode the internal counter may increase past the counter compare value, unlike mode 1 where
the internal counter value is limited to the counter compare value.

ON

OFF
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(1) Counter mode 3 is similar to the counter mode 1, with the exception that the counter value is saved when the
drive is powered down and reloaded at power up.

(2) Counter mode 4 is similar to the counter mode 2, with the exception that the counter value is saved when the
drive is powered down and reloaded at power up.

(5) 20
@) Bode 1 & 2 111 2 2 gl1/1 2 2
(4)] Mode1&4 111 2 23 1 4 4 5 5

| Counrtar input pulse HEEREN L) L
\ Fower switch \ \—[
| ) |
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2: Timer Function

_® —
O ©
O:NCN

_®

Symbol Description
O] Timer mode (1-7)
Timing unit:
1: 0.0~999.9 second
® 2: 0~9999 second
3: 0~9999 minute
Use (11~f8) to reset timing value
©) ON: Internal timing value is reset and timer output ® is OFF
OFF: Internal timer stays running
@ Internal timer value
® Timer set value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)
® Timer output (T1 to T8, there are a total of 8 timers)

Timer mode description:

(1) Timer mode 1 (ON-delay Timer mode 1)
N
(4) R4 inkgrozd
N Tirnar resod e .
\\3) el mme b = o — - letnenEl TEmAc ke «—{aher vaiie and
erslpLL
OFF OFF
Tirmir skart ————— ON ‘
®) <« T—»
Wélven 116 met vakie iy teatied, the OFF (&) | \ OFF

fimer gutpud furna @n | T1 40 T3

T= tirrray setk valte
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Example:

Il Sriain Sk Lagdeles Biagranm:
e

\[Tﬂ Wi 1= 0, e S5 tigar afark

[c11]

Inpadr wrdad Pdmetics Peogruit Medo
(TN Uit 15 0.1 ocesrd | | Teuer Moot

Wb TEG EliEe cgibpn luy
St wialog ol S0.0 sreo,
olalgiat TS lg Jarispd QK.

‘ Timsr sat el ‘ ‘ Praaard slielag valga

(2) Timer mode 2 (ON-delay Timer mode 2)

0 .
Timer reset ‘\‘}/‘ Reset internal
Internal timer value = 0——»<—— Internal timer value — timer value

and output

OFF OFF
Timer start ON ON

(¢ é\ et 1 P -t 2
e ( 1=
When the set v\alue is reached, the OFF \§/ T=t1+t2 ON OFF
timer output turns on (T1 to T8)
(3; Reset timer and output OFF ON OFF

T=timer set value

(3) Timer mode 3 (OFF-delay Timer mode 1)

(4) ) |

Timer reset I\_,/ | Rsset lntelrna
Internal timer value = 0 » Internal timer value imer value
and output

OFF OFF
Timer start ON
(6)
N
When the set value is reached, the OFF ON }4771-4" OFF
timer output turns on (T1 to T8) <5>
@)Reset timer and output OFF OFF
T=timer set value
OFF
Timer start OFF ON ‘ ON ‘ ‘ ON ‘ OFF
a2\
(6)
O/
When the set value is reached, the OFF ON =T OFF ON HTM
timer output turns on (T1 to T8) }diT—»‘
@) Reset timer and output OFF ON OFF

T=timer set value
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(4) Timer mode 4 (OFF-delay Timer mode 2)

Raast Intarhas
Tlenoeeesed Irbarriad Hines valug <——zirner value and
brtmrssal tieles videe =10 oukpt

OFF
Tirnar e1att GFF | onl

Whah The aed weip 5 reached, ahe OFF Ol OFF

Amar sukpuk furns o (T13a TS T
Riaaf Gmer and oulput OFF

T= lirmaer st il
(5) Timer mode 5 (FLASH Timer mode 1)

Tirar reeet Pragelt lrring valus Rrzaet f1erne
IAtesieal Lmer valus =13 stads clsonge far diening jtrar v Flue and
nIEpLit

Tirer 4taet ——— T T T T H

WD Bk SO0 w2Ee 15 ronehad, sk
Emor auepal JuFne 4 [T1 2a T3)

T= {arsigr st wxloe

(6) Timer mode 6 (FLASH Timer mode 2)

Tirmer reget _ Rzgut Intarisal
Inbarnas Himes valle =0 > % INEN&E HIREr vallle T simer valle an@

ALt

Timar a3t j
s T T[T [T
WWEeaL AR wal vl B capeua, ‘ T
The Gt poind 1T1 20 T3

R Birer arcd putpol ’—‘
T= lirmer sut wila

(7) Timer mode 7 (FLASH Timer mode 3)

Tirmsr fagqd . -
Intgrnal Sienr wably = —— o InIgrral oy vakue < Fesel inEgrnal timgr
wixlde xnd ot

Témer sbart | ‘

% t2
Whsr 100 e waling 3k reached, jhe
ke gopl Wiy on T 5o T3)
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3: Analog comparator function

ONO,
HOM

Symbol Description

Analog comparator mode (1~3)

Input comparison value selection (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7)

Current analog input value

® |©|0|9

Set the reference comparison value (Upper limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

Set the reference comparison value (lower limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Comparator output (G1 to G8, there are a total of 8 comparators)

The description of analog comparison mode:

(1) Analog comparison mode 1 (® < ®, ® ON)
(2) Analog comparison mode 2 (® =2 @, ® ON)
(3) Analog comparison mode 3 (® £ ® <@, ® ON)

Input comparison value selection (V1~V7)

(1) Input comparison value selection = V1: Set frequency

(2) Input comparison value selection = V2: Operation frequency
(3) Input comparison value selection = V3: All input value

(4) Input comparison value selection = V4: Al2 input value

(5) Input comparison value selection = V5: Keypad input value
(6) Input comparison value selection = V6: Operation current
(7) Input comparison value selection = V7: Torque value
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4: Operat

_@_
O N0,
@-@

ion control function

Symbol Description
Forward /Reversal control can be set by ( 11~f8 )
@ OFF: Forward(FWD)
ON: Reversal(REV)
@ Speed terminal control can be set by (11~f8)
OFF: Operation based on @ set frequency
ON: Operation based on frequency of speed @
©) Set frequency (can be constant or V3. V4, V5)
@ Speed frequency (can be constant or V3. V4, V5)
® Acceleration time (ACC Time)
® Deceleration time (DEC Time)
@ Operation command output (F1 to F8, there are a total of 8 operation control functions)
Example:

Input from the Ladder Program

" £F71:| RUN/STOP of F1 is determined by
N ONJ/OFF of 11
—
([ A1 1Q1}
S Q
Input from Function Program F1is ON inverter starts running
and at the same time, the F1 input of the
M| 10007 ladder program is ON as well.
M2 | 10.00 |
I
no 600 b
n PR
— 30.0 —
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5: Summation and subtraction functions

%'@
_@
O

Kol

RESULT (calculation result) = V1+ V2- V3

Symbol

Description

Calculation result : RESULT

Addend V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Addend V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

Subtrahend V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

Coil output of error signal (M1~MF)

CRISHICRICNICNIS)

Addition and subtraction modes number (AS1~AS4)

6: Multiplication and division modes

_@_
®
©

HOM

_®
_®

RESULT C(calculation result) =V1*V2/V3

Symbol

Description

Calculation result : RESULT

Multiplier V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Multiplier V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

Divisor V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

Coil output of error signal (M1~MF)

CHIGHICRICNICRIS)

Multiplication and division modes number (MD1~ MD4)
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4.6 Modbus Protocol Descriptions
4.6.1 Communication Connection and Data Frame

The inverter can communicate with a PC or PLC via RS485 or RS232 using the Modbus RTU or Modbus ACSII
protocol. The maximum frame length is 80 bytes.

Network Connection

A510s A510s A510s A510s
Controller Node Node Node Node
(PLCP/C?MI or Address 01 Address 02 Address 03 D > Address FE
CN6 CN6 CN6 CN6
RS-485 S(+) | S() S(H+) | S() S(+) | S() S(+) S()
Interface
| | |
120Q 120Q
1/4w 1/4w

** Terminate the communications line with a (120 ohm, 1/4 watt) resistor at both ends.

CN6 Pin out
_,_|_|_|_ PIN Signal PIN Signal
1 RS-485 S+ signal 5 Tx signal
87654321 2 RS-485 S- signal 6 RS-485 S- signal
3 RS-485 S+ signal 7 VCC of isolated 5V
power supply
4 Rx signal 8 GND of isolated 5V

power supply

For RS-485 communication use pin 1 or pin 3 for S (+) and pin 2 or pin 6 for S (-)

4-352



Data Format Frame

Data Frame for ASCII Mode

STX(3AH) Start Bit = 3AH
Node Address Hi

Communication Address(Station):

Node Address Lo 2-digit ASCII Code

Function Hi

Function Code (command):

Function Lo 2-digit ASCII Code
Command Start Address

Command Start Address  |Command Start byte:

Command Start Address  |4-digit ASCII Code

Command Start Address

Data length

Data length The length of the command:
Data length 4-digit ASCII Code

Data length

LRC Check Hi

LRC Check Code:

2-digit ASCII Code
END Hi End Byte:
END Lo END Hi=CR(0DH), END Li = LF(0AH)

LRC Check Lo

Data Frame for RTU Mode

Master (PLC etc.) sends request to follower (inverter), and the follower sends a response to the master (PC, PLC).
The data received is illustrated here.

The data length varies depending on the command (Function).

Node Address
Function Code
DATA
CRC CHECK
Signal Interval

** The inverter response time is 10ms.

Node Address

OOH: Broadcast to all the drivers

01H: to the No. 01 inverter

OFH: to the No.15 inverter

10H: to the No.16 inverter and so on...., max to No.31 (1FH)

Function Code

03H: Read the register contents
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06H: Write a WORD to register
08H: Loop test
10H: Write several data to register (complex number register write)

Checksum Calculation

LRC
ex. NODE ADDRESS 01H
FUNCTION 03H
COMMAND 01H
O00H
+ DATA LENGTH 0AH
OFH ------------ 2’s complement
Checksum F1H
CS (H) 46H (ASCII)
Cs(L) = 31H (ASCII)
CRC

CRC Check: CRC code covers the content from node address to DATA. Please calculate it according to the
following methods.

)
)

3

(4)

()

(6)

Load a 16-bit register with FFFF hex (alll’s). Call this CRC register.

Exclusive OR the first 8-bit byte of the message, the low-order byte of the 16-bit CRC register, putting the
result in the CRC register.

Shift the CRC register one bit to the right (toward the LSB), Zero-filling the MSB, Extract and examines the
LSB.

(If the LSB was 0): Repeat Steps (3) (another shift)

(If the LSB was 1): Exclusive OR the CRC register with the polynomial value A001 hex (1010 0000 0000
0001), putting the result in CRC register.

Repeat Steps (3) and (4) until 8 shifts been performed. When this is done, a complete 8-hit byte will be
processed.

Repeat Steps (2) through (5) for next 8-bit byte of the message, Continue doing this until all bytes have been
processed. The final content in the CRC register is the CRC value. When sending the CRC value, the
Low-order byte should be sent firstly, then the High-order byte. For example, CRC value: 1241 Hex, the
high-order byte should be set to 41hex and low-order byte 12hex.
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CRC calculate program (C language):

UWORD ch_sum (UBYTE long, UBYTE *rxdbuff)
{
BYTE i=0;
UWORD wkg = OXFFFF;
while ( long--) {
wkg "= rxdbuff++;
for(i=0;i<8;i++){
if (wkg & 0x0001 ) {
wkg = (wkg >> 1) ~ 0xa001;

}
else {
wkg = wkg >> 1;
}
}
}
return( wkg );
}
ASCII Mode RTU Mode
STX B Node Address 02H
‘0’ Function 83H
Address :
‘1 Exception code 52H
‘8’ High COH
Function CRC-16 d
‘6’ Low CDH
Exception ‘5’
code ‘0
l21
LRC Check g
‘CR’
END
=

During a communication error the drive will response with an Exception Code and send a
message back to the main system consisting of a Function Code that is “ANDED (and 80h)” with
80 Hex.

Exception code Content
01 Function code error
02 Register number error
03 DATA setting error
04 Register number is over 32
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4.6.2 Register and Data Format

Command Data (Read / Write)

Register No. | Bit ! Content
2500H Reserved
_..0___Operation _Command___1:Run________ ! O:Stop ]
1 _[Reverse Command __1:Reverse  O:Foward |
2 [ExtemalFaurt  1:Faurt |
""3""_Fault Reset 1: Reset
A Reserved ]
O | .5 _|Reserved ]
8 | 6 |Multifuncion CommS1 _1:ON' ]
S | 7. |Mutifunction Comm$2._LrON'. ]
2501H 5 : :
o |...8___[Multi-function Comm S3__ 1:*ON"_ ]
S | _.9___[Multi-functionCommS4_  1:ON" |
® | _A__|MutifunctonComms5 1:rON" |
___B___Multi-function CommsS6 _1:*ON" |
__.C___|Muttifunction Comm S7__ L:ON" ]
__D__|Multi-functionComms8 1:*ON" |
E |Inverter mode 1:"ON”
F |Torque Command set by Communication 1:“ON”
2502H *Frequency Command (Unit: 0.01Hz)
2503H Torgue Command (+/-8192 corresponding to the rated torque +/-100%)
2504H Speed limit (+/- 120 corresponding +/-120%)
2505H AO1 (0.00V ~ 10.00V)
25064 AO2 (0 ~ 1000): Voltage (corresponding to 0.00~10.00V); Current
( corresponding to 4mA~20mA)
2507H DO
2508H Reserved
2509H Reserved
250AH Reserved
250BH Reserved
250CH Reserved
250DH Reserved
250EH Reserved
250FH Reserved
2510H G12-00 H-WORD
2511H G12-00 L-WORD

Note: Write in zero for Not used BIT, do not write in data for the reserved register.
** |f the maximum output frequency of motor is over 300HZ,the frequency resolution is changed to 0.1Hz
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Monitor Data (Read-only)

Register No. Bit Content
0 [Operation 1:Run 0 : Stop
1 |Direction 1: Reverse 0 : Forward
2 [Inverter ready 1 : ready 0 : unready
3 [Fault 1: Abnormal
4  |Warning 1:"ON”
” 5 |Zero Speed 1:"ON”
& 6 |ls440V 1:"ON”
2520H ® 7 |Frequency Agree 1:*ON”
2 8 |Set Frequency Agree 1:“ON”
93_, 9 |Frequency Detection 1 1:*ON”
A |Frequency Detection 2 1:"ON”"
B |Under Voltage 1:“ON”
C |Baseblock 1:"ON”
D |Freq Ref. not from Comm. 1:“ON"
E [Seq. not from Comm. 1:“ON"
F |Over Torque 1:“"ON"
0 30
1 uv 31
2 ocC 32
3 ov 33
4 OH1 34
5 OL1 35
6 OL2 36
7 oT 37
8 uT 38 CF07
9 SC 39
10 Ground OC 40
m 11 Fuse broken 41 OLDOP
S | 12 Input Phase Loss 42
— g 13 Output Phase Loss 43
Q 14 PG Overspeed 44
2 | 15 PG Open 45
> 16 PG Speed Deviation 46
17 External Fault 01 47 SS1
18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55
26 OPR 56
27 57
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28 CE 58
29 STO 59
30 Over Torque 2 61
0 |Terminal S1
1 [Terminal S2
2 |Terminal S3
3 |Terminal S4
4 |Terminal S5
5 |Terminal S6
o 6 |Terminal S7
25991 % 7 |Terminal S8
% 8 |Reserved
9 |Reserved
A |Reserved
B |Reserved
C |Reserved
D |Reserved
E |Reserved
F |Reserved
2523H Frequency command (0.01Hz)
2524H Output frequency (0.01Hz)
2525H Reserved
2526H DC voltage command (0.1V)
2527H Output current (0.1A)
0 No alarm 20 EF4 40 EF 60 Reserved
1 oV 21 EF5 41 Reserved 61 RETRY
2 uv 22 EF6 42 Reserved 62 SEO7
3 OL2 23 EF7 43 RDP 63 SEO08
4 OH2 24 EF8 44 | Reserved |64 | Reserved
5 Reserved 25 Reserved 45 OL1 65 OH1
6 oT 26 CLB 46 HP _ER 66 FIRE
g 7 Reserved 27 Reserved 47 SE10 67 ES
2 | 8| Reserved |28 CT 48 TREE 68 STP1
2598H E 9 uT 29 USP 49 BB1 69 BDERR
@ 10 (O8] 30 RDE 50 BB2 70 EPERR
5 (11 PGO 31 WRE 51 BB3 71 ADCER
§' 12 DEV 32 FB 52 BB4 72 | Reserved
13 CE 33 VRYE 53 BB5 73 STPO
14 CALL 34 SEO1 54 BB6 74 ENC
15| Reserved 35 SEQ2 55 BB7 75 STP2
16 EFO 36 SE03 56 BB8 76 RUNER
17 EF1 37 Reserved 57 Reserved
18 EF2 38 SEO05 58 Reserved
19 EF3 39 HPERR 59 Reserved
2529H Digital Output State
252AH AO1 (0.00V ~ 10.00V)
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252BH AO2 (0 ~ 1000): Voltage (corresponding to 0.00~10.00V); Current
(corresponding to 4mA~20mA)

252CH Analog Input 1 (0.1%)

252DH Analog Input 2 (0.1%)

252EH Reserved

252FH L510(s)/ E510/ A510(s)/ F510 Check

Note: Write in zero for Not used BIT, do not write in data for the reserved register.

* If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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Read Holding Register [03H]

Read consecutive holding registers. The address of the first holding register is specified in the protocol
Example: Read frequency command from the inverter with node address 1.

ASCIl Mode
Command Message Response Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H 30H 30H
Node Address Node Address Node Address
31H 31H 31H
30 Function 30H Function 38H Function
33H 33H 33H
30H 30H 30H .
) Data Length Exception code
31H Starting 32H 34H
32H Register 31H 34H LRC CHECK
33H 37H Initial Save 30H
30H 37H Register ODH END
30H Number of 30H O0AH
30H Registers ?
LRC CHECK
31H ?
? ODH
LRC CHECK END
? 0AH
ODH
END
0AH
RTU Mode
Command Message Response Message (Normal) Response Message (Error
Node Address O1H Node Address 01H Node Address 01H
Function 03H Function 03H Function 83H
Starting High | OCH Data Length 02H Exception code 04H
Register Low | 10H Initial High 17H High 40H
Save CRC-16
Number of | High | O0H _ Low 70H Low F3H
Registers Register
g Low | O1H High | B6H
) CRC-16
High | 86H Low 50H
CRC-16
Low | 9FH
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Loop back test [08H]

Check the communication between the master and the follower (inverter). The data used can be arbitrary.

ASCIl Mode
Command Message Response Message (Normal) Response Message (Error
3AH STX 3AH STX 3AH STX
30H 30H 30H
Node Address Node Address Node Address
31H 31H 31H
30H . 30H . 38H .
Function Function Function
38H 38H 38H
30H 30H S0H Exception code
30H 30H 33H P
Test Code Test Code
30H 30H 30H
LRC CHECK
30H 30H 36H
ODH
41H 41H END
O0AH
35H DATA 35H DATA
33H 33H
37H 37H
31H 31H
LRC CHECK LRC CHECK
42H 42H
ODH ODH
END END
0AH 0AH
RTU Mode
Command Message Response Message (Normal) Response Message (Error)
Node Address O1H Node Address 01H Node Address 01H
Function 08H Function 08H Function 88H
High | OOH High O0H Exception code 03H
Test Code 9 Test Code 9 Xeeph 3
Low | OOH Low 00OH High 06H
) ) CRC-16
High | A5H High A5H Low 01H
DATA DATA
Low 37H Low 37H
High | DAH High DAH
CRC-16 CRC-16
Low | 8DH Low 8DH
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Write Single Holding Register [06H]

Write single holding register. The register address of the holding register is specified in the message.

Example: Write a 60.00Hz frequency command to node address 1.

ASCIl Mode

Command Message

Response Message (Normal)

Response Message (Error)

3AH STX
30H

Node Address
31H
38H Function
36H
30H :

Exception code
33H
30 LRC CHECK
32H
ODH

END

0AH

Response Message (Error)

Node Address 01H
Function 86H
Exception code 03H
High 02H

CRC-16
Low 61H

3AH STX 3AH STX
30H 30H
Node Address Node Address
31H 31H
30H Function 30H Function
36H 36H
32H 32H
35H Starting 35H Starting
30H Register 30H Register
32H 32H
31H 31H
37H DATA 37H DATA
37H 37H
30H 30H
34H 34H
LRC CHECK LRC CHECK
42H 42H
ODH ODH
END END
OAH OAH
RTU Mode
Command Message Response Message (Normal)
Node Address O1H Node Address 01H
Function 06H Function 06H
High | 25H High 25H
Start No Start No
Low 02H Low 02H
High | 17H High 17H
DATA DATA
Low 70H Low 70H
High | 2DH High 2DH
CRC-16 CRC-16
Low 12H Low 12H
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Write Multiple Holding Register [10H]

Write multiple holding registers. The address of the first holding register is specified in the message.

Example: Write a 60.00Hz frequency command to node address 1 and enable FWD run command.

ASCII Mode

Command Message

Response Message (Normal)

Response Message (Error)

3AH STX
30H

Node Address
31H
39H .

Function

30H
30H .

Exception code
33H
30H

LRC CHECK
43H
ODH
END

O0AH

3AH STX
30H
Node Address

31H
31H .

Function
30H
32H
35H Starting
30H Register
31H
30H
30H Number of
30H Registers
32H
43H

LRC CHECK
37H
ODH
END

OAH

3AH STX
30H
Node Address

31H
31H .

Function
30H
30H
31H Starting
30H Register
31H
30H
30H Number of
30H Registers
32H
30H Number of
34H Bytes*
30H
30H

DATA 1
30H
31H
31H
37H

DATA 2
37H
30H
33H

LRC CHECK
42H
ODH
END

OAH

* Number of bytes is register amount x 2
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RTU Mode

Command Message

Response Message (Normal)

Node Address 01H Node Address 01H
Function 10H Function 10H
Starting High | 25H Starting High 25H
Register Low | O1H Register Low 01H
Number of | High | O0H Number of | High 00H
Registers Low | O2H Registers Low 02H
Number of Bytes* | 04H High 1BH
. CRC-16
High | OOH Low 04H
DATA 1
Low 01H
High | 17H
DATA 2
Low | 70H
High | 60H
CRC-16 [0
Low 27H

* Data amount is register amount x 2
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Response Message (Error)
Node Address 01H
Function 90H
Exception code 03H
CRC-16 High OCH

Low 01H




4.6.3 Parameter Data

Function ‘ Register No Function Register No Function Register No
Group 0 Group 0 Group 1
0-00 0000H 0-43 002BH 1-00 0100H
0-01 0001H 0-44 002CH 1-01 0101H
0-02 0002H 0-45 002DH 1-02 0102H
0-03 0003H 0—-46 002EH 1-03 0103H
0-04 0004H 0-47 002FH 1-04 0104H
0-05 0005H 0-48 0030H 1-05 0105H
0-06 0006H 0-49 0031H 1-06 0106H
0-07 0007H 0-50 0032H 1-07 0107H
0-08 0008H 0-51 0033H 1-08 0108H
0-09 0009H 0-52 0034H 1-09 0109H
0-10 000AH 0-53 0035H 1-10 010AH
0-11 000BH 0-54 0036H 1-11 010BH
0-12 000CH 0-55 0037H 1-12 010CH
0-13 000DH 0-56 0038H 1-13 010DH
0-14 000EH 0-57 0039H 1-14 010EH
0-15 000FH 1-15 010FH
0-16 0010H 1-16 0110H
0-17 0011H 1-17 0111H
0-18 0012H 1-18 0112H
0-19 0013H 1-19 0113H
0-20 0014H 1-20 0114H
0-21 0015H 1-21 0115H
0-22 0016H 1-22 0116H
0-23 0017H 1-23 0117H
0-24 0018H 1-24 0118H
0-25 0019H 1-25 0119H
0-26 001AH 1-26 011AH
0-27 001BH
0-28 001CH
0-29 001DH
0-30 001EH
0-31 001FH
0-32 0020H
0-33 0021H
0-34 0022H
0-35 0023H
0-36 0024H
0-37 0025H
0-38 0026H
0-39 0027H
0-40 0028H
0-41 0029H
0-42 002AH
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Function Register Function Register Function | Register Function Register
No No No No
Group 2 Group 3 Group 3 Group 4

2-00 0200H 3-00 0300H 3-43 032BH 4-00 0400H
2-01 0201H 3-01 0301H 3-44 032CH 4-01 0401H
2-02 0202H 3-02 0302H 3-45 032DH 4-02 0402H
2-03 0203H 3-03 0303H 3-46 032EH 4-03 0403H
2-04 0204H 3-04 0304H 3-47 032FH 4-04 0404H
2-05 0205H 3-05 0305H 4-05 0405H
2-06 0206H 3-06 0306H 4-06 0406H
2-07 0207H 3-07 0307H 4-07 0407H
2-08 0208H 3-08 0308H 4-08 0408H
2-09 0209H 3-09 0309H 4-09 0409H
2-10 020AH 3-10 030AH 4-10 040AH
2-11 020BH 3-11 030BH 4-11 040BH
2-12 020CH 3-12 030CH 4-12 040CH
2-13 020DH 3-13 030DH 4-13 040DH
2-14 020EH 3-14 030EH 4-14 040EH
2-15 020FH 3-15 030FH 4-15 040FH
2-16 0210H 3-16 0310H 4-16 0410H
2-17 0211H 3-17 0311H 4-17 0411H
2-18 0212H 3-18 0312H 4-18 0412H
2-19 0213H 3-19 0313H 4-19 0413H
2-20 0214H 3-20 0314H 4-20 0414H
2-21 0215H 3-21 0315H
2-22 0216H 3-22 0316H
2-23 0217H 3-23 0317H
2-24 0218H 3-24 0318H
2-25 0219H 3-25 0319H
2-26 021AH 3-26 031AH
2-27 021BH 3-27 031BH
2-28 021CH 3-28 031CH
2-29 021DH 3-29 031DH
2-30 021EH 3-30 031EH
2-31 021FH 3-31 031FH
2-32 0220H 3-32 0320H
2-33 0221H 3-33 0321H
2-34 0222H 3-34 0322H
2-35 0223H 3-35 0323H
2-36 0224H 3-36 0324H
2-37 0225H 3-37 0325H

3-38 0326H

3-39 0327H

3-40 0328H

3-41 0329H

3-42 032AH
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Function Register No Function Register No Function Register No
Group 5 Group 5 Group 6
5-00 0500H 5-33 0521H 6—00 0600H
5-01 0501H 5-34 0522H 6-01 0601H
5-02 0502H 5-35 0523H 6 —02 0602H
5-03 0503H 5-36 0524H 6 —03 0603H
5-04 0504H 5-37 0525H 6—04 0604H
5-05 0505H 5-38 0526H 6 — 05 0605H
5-06 0506H 5-39 0527H 6 — 06 0606H
5-07 0507H 5-40 0528H 6 —07 0607H
5-08 0508H 5-41 0529H 6 —08 0608H
5-09 0509H 5-42 052AH 6—09 0609H
5-10 050AH 5-43 052BH 6—10 060AH
5-11 050BH 5-44 052CH 6-—11 060BH
5-12 050CH 5-45 052DH 6—12 060CH
5-13 050DH 5-46 052EH 6—-13 060DH
5-14 050EH 5-47 052FH 6—14 060EH
5-15 050FH 5-48 0530H 6-15 060FH
5-16 0510H 6-—16 0610H
5-17 0511H 6—17 0611H
5-18 0512H 6—18 0612H
5-19 0513H 6-19 0613H
5-20 0514H 6—20 0614H
5-21 0515H 6-21 0615H
5-22 0516H 6—22 0616H
5-23 0517H 6—23 0617H
5-24 0518H 6—24 0618H
5-25 0519H 6 —25 0619H
5-26 051AH 6 — 26 061AH
5-27 051BH 6 — 27 061BH
5-28 051CH 6—28 061CH
5-29 051DH 6—29 061DH
5-30 051EH 6 —30 061EH
5-31 051FH 6-—31 061FH
5-32 0520H 6—32 0620H
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Function Register No Function Register No Function Register No | Function | Register
No
Group 6 Group 7 Group 8 Group 8
6—33 0621H 7-00 0700H 8 —00 0800H 8-41 0829H
6—34 0622H 7-01 0701H 8-01 0801H 8—-42 082AH
6-35 0623H 7-02 0702H 8-02 0802H 8-43 082BH
6-—36 0624H 7-03 0703H 8-03 0803H 8-44 082CH
6—37 0625H 7-04 0704H 8-04 0804H
6 —38 0626H 7-05 0705H 8-05 0805H
6 -39 0627H 7-06 0706H 8-06 0806H
6—40 0628H 7-07 0707H 8 -07 0807H
6-41 0629H 7-08 0708H 8-08 0808H
6—42 062AH 7-09 0709H 8—09 0809H
6 —43 062BH 7-10 070AH 8-10 080AH
6—44 062CH 7-11 070BH 8-11 080BH
6 —45 062DH 7-12 070CH 8-12 080CH
6 —46 062EH 7-13 070DH 8-13 080DH
6 —47 062FH 7-14 070EH 8-14 080EH
7-15 070FH 8-15 080FH
7-16 0710H 8-16 0810H
7-17 0711H 8-17 0811H
7-18 0712H 8-18 0812H
7-19 0713H 8-19 0813H
7-20 0714H 8-20 0814H
7-21 0715H 8-21 0815H
7-22 0716H 8-22 0816H
7-23 0717H 8-23 0817H
7-24 0718H 8-24 0818H
7-25 0719H 8-25 0819H
7-26 071AH 8-26 081AH
7-27 071BH 827 081BH
7-28 071CH 8-—28 081CH
7-29 071DH 8-29 081DH
7-30 071EH 8-30 081EH
7-31 071FH 8-31 081FH
7-32 0720H 8-32 0820H
7-33 0721H 8-33 0821H
7-34 0722H 8-34 0822H
7-35 0723H 8-35 0823H
7-36 0724H 8-36 0824H
8-37 0825H
8—38 0826H
8-39 0827H
8-40 0828H
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Function Register No Function Register No Function Register No
Group 9 Group 10 Group 11

9-00 0900H 10-00 0AOCH 11 -00 0BOOH
9-01 0901H 10-01 0AO1H 11-01 0BO1H
9-02 0902H 10-02 0AO02H 11 -02 0BO2H
9-03 0903H 10-03 0AO3H 11 -03 0BO3H
9-04 0904H 10-04 0A04H 11-04 0B04H
9-05 0905H 10-05 0AO5H 11-05 0BO5H
9 - 06 0906H 10-06 0AO6H 11-06 0BO6H
9-07 0907H 10-07 0AQ7H 11-07 0BO7H
9-08 0908H 10-08 0AO8H 11 -08 0BO8H
9-09 0909H 10-09 0AO9H 11 -09 0BO9H
10-10 0AOAH 11-10 0BOAH

10-11 0AOBH 11-11 0BOBH

10-12 0AOCH 11-12 0BOCH

10-13 0AODH 11-13 0BODH

10-14 0AOEH 11-14 0BOEH

10-15 0AOFH 11-15 0BOFH

10-16 0A10H 11-16 0B10OH

10-17 0A11H 11-17 0B11H

10-18 0A12H 11-18 0B12H

10-19 0A13H 11-19 0B13H

10-20 0A14H 11-20 0B14H

10-21 0A15H 11-21 0B15H

10-22 0A16H 11-22 0B16H

10-23 0A17H 11-23 0B17H

10-24 0A18H 11-24 0B18H

10-25 0A19H 11-25 0B19H

10— 26 0Al1AH 11-26 0B1AH

10-27 0A1BH 11-27 0B1BH

10-28 0A1CH 11-28 0B1CH

10-29 0A1DH 11-29 0B1DH

10-30 OAlEH 11-30 OB1EH

10-31 0A1FH 11-31 0B1FH

10-32 0A20H 11-32 0B20H

10-33 0A21H 11- 33 0B21H

10-34 0A22H 11-34 0B22H

10-35 0A23H 11-35 0B23H

10-36 0A24H 11- 36 0B24H

10-37 0A25H 11 -37 0B25H

1038 0A26H 11-38 0B26H

10-39 0A27H 11-39 0B27H

10-40 0A28H 11-40 0B28H

11-41 0B29H

11-42 0B2AH

11-43 0B2BH
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Function Register No Function Register No Function Register No
Group 11 Group 12 Group 12
High WORD:
2510H
11-44 0B2CH 12 -00 Low WORD: 12-35 0C23H
2511H

11-45 0B2DH 12-01 0CO1H 12— 36 0C24H
11— 46 0B2EH 12 - 02 0CO2H 12 - 37 0C25H
11— 47 0B2FH 12 -03 0CO3H 12 - 38 0C26H
11-48 0B30H 12-04 0C04H 12— 39 0C27H
11-49 0B31H 12 -05 0CO5H 12 -40 0C28H
11 -50 0B32H 12 - 06 0CoeH 12-41 0C29H
11-51 0B33H 12 - 07 0Co7H 12—42 0C2AH
11 -52 0B34H 12 -08 0Co8H 12-43 0C2BH
11 - 53 0B35H 12 -09 0CO9H 12-44 0C2CH
11-54 0B36H 12-10 0COAH 12— 45 0C2DH
11 -55 0B37H 12-11 0COoBH 12— 46 0C2EH
11 -56 0B38H 12-12 0COCH 12 - 47 0C2FH
11 - 57 0B39H 12-13 0CODH 12 -48 0C30H
11 — 58 0B3AH 12-14 0COEH 12-49 0C31H
11 -59 0B3BH 12-15 0COFH 12 - 50 0C32H
11 -60 0B3CH 12-16 0C10H 12-51 0C33H
11-61 0B3DH 12-17 0C11H 12 -52 0C34H
11 — 62 0B3EH 12-18 0C12H 12 - 53 0C35H
11 -63 0B3FH 12-19 0C13H 12 -54 0C36H
11-64 0B40H 12-20 0C14H 12 -55 0C37H
11 -65 0B41H 12-21 0C15H 12 — 56 0C38H
11 — 66 0B42H 12-22 0C16H 12 -57 0C39H
11 — 67 0B43H 12 - 23 0C17H 12 — 58 0C3AH
11 - 68 0B44H 12-24 0C18H 12 -59 0C3BH
11 -69 0B45H 12-25 0C19H 12-60 0C3CH
11-70 0B46H 12 - 26 0C1AH 12 -61 0C3DH
11-71 0B47H 12 - 27 0CiBH 12 — 62 0C3EH
11-72 0B48H 12 - 28 0C1CH 12 - 63 0C3FH
11-73 0B49H 12-29 0C1DH 12 -64 0C40H

12 -30 0C1EH 12 - 65 0C41H

12-31 0C1FH 12 — 66 0C42H

12-32 0C20H 12 - 67 0C43H

12— 33 0C21H 12 — 68 0C44H

12-34 0C22H 12 - 69 0C45H
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Function Register Function Register Function Register Function Register
No No No No
Group 12 Group 13 Group 13 Group 14
12-70 0C46H 13-00 0DOOH 13-35 0D23H 14-00 OEOOH
12-71 0C47H 13-01 0DO1H 13-36 0D24H 14-01 OEO1H
12-72 0C48H 13-02 0DO2H 13-37 0D25H 14-02 OEO2H
12-73 0C49H 13-03 0DO3H 13-38 0D26H 14-03 OEO3H
12-74 0C4AH 13-04 0D04H 13-39 0D27H 14-04 OEO4H
12-75 0C4BH 13-05 0DO5H 13-40 0D28H 14-05 OEO5H
12-76 0C4CH 13-06 0DO6H 13-41 0D29H 14-06 OEO6H
12-77 0C4DH 13-07 0DO7H 13-42 0D2AH 14 -07 OEO7H
12-78 0C4EH 13-08 0DO8H 13-43 0D2BH 14-08 OEO8H
12-79 0C4FH 13-09 0DO9H 13-44 0D2CH 14-09 OEO9H
13-10 ODOAH 13-45 0D2DH 14-10 0EOAH
13-11 0DOBH 13-46 0D2EH 14-11 0EOBH
13-12 0DOCH 13 - 47 0D2FH 14-12 OEOCH
13-13 0DODH 13 -48 0D30H 14-13 OEODH
13-14 ODOEH 13-49 0D31H 14-14 OEOEH
13-15 0DOFH 13-50 0D32H 14-15 0EOFH
13-16 0D10H 13-46 0D2EH 14-16 OE10H
13-17 0D11H 13 -47 0D2FH 14 -17 OE11H
13-18 0D12H 13-48 0D30H 14-18 OE12H
13-19 0D13H 13-49 0D31H 14-19 OE13H
13-20 0D14H 13-50 0D32H 14-20 OE14H
13-21 0D15H 14-21 OE15H
13-22 0D16H 14 -22 OE1l6H
13-23 0D17H 14-23 OE17H
13-24 0D18H 14-24 OE18H
13-25 0D19H 14-25 OE19H
13-26 OD1AH 14-26 OE1AH
13-27 0D1BH 14 - 27 0E1BH
13-28 0D1CH 14 -28 OE1CH
13-29 0D1DH 14-29 OE1DH
13-30 OD1EH 14-30 OE1EH
13-31 OD1FH 14-31 OE1FH
13-32 0D20H 14-32 OE20H
13-33 0D21H 14 -33 OE21H
13-34 0D22H 14-34 OE22H
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Function Register No Function Register No Function Register No
Group 14 Group 15 Group 16
14-35 0E23H 15-00 OFOOH 16 — 00 1000H
14-36 0E24H 15-01 OF01H 16 - 01 1001H
14 -37 0E25H 15-02 0F02H 16 — 02 1002H
14-38 0E26H 15-03 OFO3H 16 — 03 1003H
14 -39 0E27H 15-04 0F04H 16 — 04 1004H
14-40 0E28H 15-05 OFO5H 16 — 05 1005H
14-41 0E29H 15-06 OF06H 16 — 06 1006H
14-42 0E2AH 15-07 OFO7H 16— 07 1007H
14-43 0E2BH 15-08 OF08H 16 — 08 1008H
14-44 OE2CH 15-09 OF09H 16 — 09 1009H
14-45 OE2DH 15-10 OFO0AH
14-46 0E2EH 15-11 OFOBH
14 - 47 OE2FH 15-12 OFOCH

15-13 OFODH
15-14 OFOEH
15-15 OFOFH
15-16 OF10H
15-17 OF11H
15-18 OF12H
15-19 OF13H
15-20 0F14H
15-21 OF15H
15-22 OF16H
15-23 OF17H
15-24 OF18H
15-25 OF19H
15-26 OF1AH
15-27 OF1BH
15-28 OF1CH
15-29 OF1DH
15-30 OF1EH
15-31 OF1FH
15-32 0F20H
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Function Register No Function Register No Function Register No
Group 17 Group 18 Group 19
17-00 1100H 18-00 1200H 19-00 1300H
17-01 1101H 18-01 1201H 19-01 1301H
17-02 1102H 18 — 02 1202H 19-02 1302H
17-03 1103H 18 -03 1203H 19-03 1303H
17-04 1104H 18-04 1204H 19-04 1304H
17-05 1105H 18- 05 1205H 19-05 1305H
17 -06 1106H 18 — 06 1206H 19-06 1306H
17 -07 1107H 19-07 1307H
17-08 1108H
17-09 1109H
17-10 110AH
17-11 110BH
17-12 110CH
17-13 110DH
17-14 110EH
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Function Register No Function Register No Function Register No
Group 20 Group 21 Group 21
20-00 1400H 21-00 1500H 21-33 1521H
20-01 1401H 21-01 1501H 21-34 1522H
20-02 1402H 21-02 1502H 21-35 1523H
20-03 1403H 21-03 1503H 21-36 1524H
20-04 1404H 21-04 1504H 21-37 1525H
20-05 1405H 21-05 1505H 21-38 1526H
20 - 06 1406H 21-06 1506H 21-39 1527H
20-07 1407H 21-07 1507H 21-40 1528H
20-08 1408H 21-08 1508H 21-41 1529H
20 -09 1409H 21-09 1509H 21-42 152AH
20-10 140AH 21-10 150AH 21-43 152BH
20-11 140BH 21-11 150BH
20-12 140CH 21-12 150CH
20-13 140DH 21-13 150DH
20-14 140EH 21-14 150EH
20-15 140FH 21-15 150FH
20-16 1410H 21-16 1510H
20-17 1411H 21-17 1511H
20-18 1412H 21-18 1512H
20-19 1413H 21-19 1513H
20-20 1414H 21-20 1514H
20-21 1415H 21-21 1515H
20-22 1416H 21-22 1516H
20-23 1417H 21-23 1517H
20-24 1418H 21-24 1518H
20-25 1419H 21-25 1519H
20— 26 141AH 21-26 151AH
20-27 141BH 21-27 151BH
20-28 141CH 21-28 151CH
20-29 141DH 21-29 151DH
20-30 141EH 21-30 151EH
20-31 141FH 21-31 151FH
20-32 1420H 21-32 1520H

20 - 33 1421H
20—-34 1422H
20-35 1423H
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Function Register No Function Register No Function Register No
Group 22
22-00 1600H
22-01 1601H
22 -02 1602H
22 -03 1603H
22 -04 1604H
22 -05 1605H
22 - 06 1606H
22 -07 1607H
22 -08 1608H
22 -09 1609H
22-10 160AH
22-11 160BH
22-12 160CH
22 -13 160DH
22-14 160EH
22-15 160FH
22-16 1610H
22 -17 1611H
22-18 1612H
22-19 1613H
22-20 1614H
22-21 1615H
22 -22 1616H
22 -23 1617H
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4.7 Profibus Communication Protocol

4.7.1 Descriptions

This section describes details for the option card of IN5-CM-PBUS Profibus DP communication
protocol (JN5-CM-PBUS) and the inverter's communication modes coupled with the Profibus DP
communication card and PLC.

4.7.2 Specifications

Note: When Profibus DP communication card is used, inverter's RS-485 communication port
cannot be used. If Profibus DP communication card and RS-485 is used simultaneously, the error
will occur.

Specifications Contents
Main Functions Providing A510s Profibus-DP communication function
Inverter Models F510 / A510s series
Installation Installing in the slot of option card on the inverter’ s control board

Communication Card’ s

Maximum Connection 32 DP-Slave node
Numbers

Transmission Speed of

Auto-switch (bit/Sec) 9.6K | 19.2K | 93.75K | 187.5K | 500K | 1.5M | 3M | 6M | 12M

Transmission Distance (m)| 1200 | 1200 1200 1000 400 | 200 | 100 | 100 | 100

Connection Medium Profibus Layer2 Cable

Optocouplers Pressure | Common Mode Rejection Vecm=50V,dV/dt=5000V/uSec

Access to Inverter’ s

Read 16 Words, Write in 16 Words
Parameters

Termination Resistors Built-in Communication card (DIP Switch setting)

LED Indicator Operation display, Profibus communication function

Dimensions 101 mm x 40.5mm
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4.7.3 Wiring

________________________________

SIEMENS SIMATIC S7-300

CPU315-2 DP Profibus-DP A510s

CN1 CN3

[ 1
Tlswe

LED1 LED2
@-B+ ;]

[ [
IGREEN""17 |i

Profibus Layer2 Cable

4.7.4 Installation & Setting

a) Turn on the inverter's power. Check the software version on the control board of A510S. It is
required to use the inverter’s software version to be V1.2 and the above when Profibus DP
communication option card is used.

b) Refer to the following section 4.7.6 of parameters setting for setting the related communication
parameters, 09-02, 00-02 and 00-05 and then turn off the inverter's power.

c) Remove the digital operator and front/ terminal cover first when installing accessories card.
Refer to section 3.5 and the following descriptions for removing and installing the inverter’s front
cover in installation.

d) Turn off the main circuit power. Remove the digital operator and its connection after the monitor
and indicator display are off.

e) Open the inverter’s front/ terminal cover and check the “CHARGE" light is off.

f)  Connect CN3 (36 pin) on the control board to CN1 of Profibus DP communication option card.
Insert down the plastic supporting column on the control board into the supporting hole on the
Profibus DP communication option card until the “click” sound occurs. Refer to the following
figure.

g) Connect Profibus layer 2 Cable to the TB1 terminal on the Profibus DP communication option
card. (A-: Green line; B+: Red line)

h) Set Profibus address by SW1 on Profibus DP communication option card and select terminal
resistance by SW2. (Refer to section 4.7.5 for the setting of SW1 & SW2.)

i) Turn on the inverter’s power.
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|Descriptions for removing the inverter’ s front cover

IPOO/ IP20 Model

4-378

1) Loosen the screws of terminal cover.
2) Press the latches on both sides of
terminal cover and pull it out.
3) Press the latch on the digital operator
and pull it out.
4) Take out the connection cable of digital
operator.
5) Press the latches on both sides of front
cover and pull it out.
6) Intall the otion card.
* Reinstall the components by the
contrast steps.



4.7.5 Descriptions of Terminals, LED and DIP switch

O
o O
cN
SwW
||
=
|
TB1 00 =
() ‘epiLED2 o
A- B+ E SW
- Terminals
Terminal Function
B+ Profibus send & receive signal (Positive)
A- Profibus send & receive signal (Negative)
E Connect to isolation layer of Profibus Cable
- LED
LED Description
LED1 (Red) LED light presents Profibus-DP communication

card communicates with PLC
LED2 (Red) |LED light presents communication card has no

faults
- DIP Switch
(1) SW1 (Profibus address, set SW1-6, 1-7, 1-8 to be OFF)
Address |SW1-5 |[SW1-4 |SW1-3 |SW1-2 [SW1-1
1 OFF OFF OFF OFF OFF
2 OFF OFF OFF OFF ON
30 ON ON ON OFF ON
31 ON ON ON ON OFF

Note: Disconnect the power if user needs to adjust Profibus address. Reconnect the power after

adjusting the address so the Profibus address is changed.
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(2) SW2 (Termination Resistance)

SwW2 Description
Used in terminal resistance between B+
ON
and A-.
OEE Not used in terminal resistance between
B+ and A-.

4.7.6 Parameter setting

PLC can monitor the inverter A510S via Profibus DP communication card by the setting of the
following parameters. When parameter 09-01 is set to 4: Profibus, PLC can monitor the inverter
A510, but cannot perform the operation command and frequency command. It is required to set
parameter 00-02 to 2: communication control, to perform the operation command. Set parameter
00-05 to 3: communication control, to perform the frequency command.

Code Parameter Name Setting Range Default
09-01 Communlcat!on Mode 4- Profibus 0
Selection
Main Run Command Source 2:Communication
00-02 . 1
Selection Control
Main Frequency Command 3: Communication
00-05 . 1
Source Selection Control

4.7.7 Profibus I/O List

When Hardware Configuration in PLC program defines I/O address of Profibus DP communication
card as 400-431, its corresponding Profibus address and parameters are as follows:

- Data Input (Read inverter's data from PLC)

No.. |- rofibus Bit Contents
address .
0 |Operation Status 1:Run 0 : Stop
1 |Direction Status 1:Reverse 0:Forward
2 |Operation Ready Status 1: Ready 0 : Unready
3 [Error 1: Abnormal
4 |Alarm 1:"ON”
5 |Zero Speed 1:“ON”
£ | 6 440 Model 1 :“ON"
1 PIWA400 i ; g;et?uency Agree 1 ON
& ing Frequency Agree 1:“ON
2 9 |Frequency Detection 1 1 :“ON”
A |Frequency Detection 2 1:“ON"
B |Low Voltage 1:"ON”
C |Inverter no output 1:"ON”
D |Frequency not based on communication 1:"ON”
E [SegNotFromComm 1:ON”
F |Over-torque 1:“ON”
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Profibus

No.. Bit Contents
address

0 30
1 uv 31
2 ocC 32
3 (o)} 33
4 OH1 34
5 OoL1 35
6 OoL2 36
7 oT 37
8 uT 38 CF07
9 SC 39
10 Ground OC 40
11 Fuse broken 41 OLDOP

m 12 Input Phase Loss 42

§ 13 Output Phase Loss 43

g | 14 PG Overspeed 44

2 PIW402 | »

Q 15 PG Open 45

% 16 PG Speed Deviation 46

> 17 External Fault 01 47 SS1
18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55
26 OPR 56
27 57
28 CE 58
29 STO 59
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Profibus

No. Bit Contents
address
0 Multi-function terminal S1
1 Multi-function terminal S2
2 Multi-function terminal S3
3 Multi-function terminal S4
4 Multi-function terminal S5
5 Multi-function terminal S6
o 6 Reserved
w 7 Reserved
3 PIw404 | &
= 8 Reserved
¢ 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
4 PIW406 Frequency Command (6000/60Hz)
5 PIW408 Output Frequency (6000/60Hz)
6 PIW410 Reserved
7 PIW412 DC Voltage Command (1/0.1V)
8 PIW414 Output Current (1/0.1A)
0 | Noalarm | 20 EF4 40 EF 60 | Reserved
1 ov 21 EF5 41 | Reserved 61 RETRY
2 uv 22 EF6 42 | Reserved 62 SEQ7
3 OoL2 23 EF7 43 RDP 63 SEO08
4 OH2 24 EF8 44 | Reserved 64 | Reserved
5 | Reserved | 25 |Reserved| 45 oL1 65 OH1
6 oT 26 CLB 46 HP _ER 66 FIRE
gf.\ 7 | Reserved | 27 |Reserved| 47 SE10 67 ES
g- 8 | Reserved | 28 CT 48 | Reserved | 68 STP1
9 PIWA16 E 9 uT 29 USP 49 BB1 69 BDERR
@ | 10 oS 30 RDE 50 BB2 70 EPERR
ﬁ' 11 PGO 31 WRE 51 BB3 71 ADCER
S |12 DEV 32 FB 52 BB4 72 | Reserved
13 CE 33 VRYE 53 BB5 73 STPO
14 CALL 34 SEO1 54 BB6 74 ENC
15 | Reserved | 35 SE02 55 BB7 75 STP2
16 EFO 36 SEO03 56 BB8 76 RUNER
17 EF1 37 |Reserved| 57 Reserved
18 EF2 38 SEQ05 58 | Reserved
19 EF3 39 | HPERR | 59 | Reserved
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Profibus

No. Bit Contents
address !

] 0 R1A-R1C Action  0: Non-action 1: Action
8 1 R2A-R2C Action 0: Non-action 1: Action

10 PIw418 | % X . .
% 2 R3A-R3C Action 0: Non-action 1: Action
© | 3-15 Reserved

11 PIW420 AO1 (0.00V ~ 10.00V)

12 PIW422 AO2 (0 ~ 1000) Voltage (corrgsponding to 0.00~10.00V) Current

(Corresponding to 4mA~20mA)

13 PIw424 Al 1 Input (1/0.1%)

14 PIW426 Al 2 Input (1/0.1%)

15 PIW428 Reserved

16 PIW430 Reserved
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- Data Output (Write data into the inverter from PLC)

No. Profibus Bit Content
address :
.0 __OperationCommand ______1:Run__ 0:Stop_ ...
Reverse Command 1: Reverse rotation 0 : Forward rotation
1 |(Limit Fwd./ Rev. rotation by the setting of parameter 11-00
___________ 0: Allow FWD/REV 1: Allow FWD only 2: Allow REVonly)
.2 _[ExternalError _____ ______ Y1:Emor
3  |Error Reset 1: Reset
O |4 |Reserved .
& | 5 |Reserved
S |6 [MultifunctionterminalS1  1:ON"
P PWAS 7 Multfunction terminal 52 1PON'
S |...8.___[Multi-function terminal S3________ 1ON
£ |9 |Multi-functionterminal$4 __1:rON'
A __|Multi-function terminal S5______ L ON
___B __[Multi-function terminal S6________ 10ON
C Reserved
..D_|Reserved
E |Controller Mode 1:“ON”
F |Reserved
No. Profibus Bit Content
address ; ;
2 PQW402 Frequency Command (6000/60Hz)
3 PQW404 Torque Command (+/-8192 corresponding to rated torque +/-100%)
4 PQW406 Speed limit (+/- 120 corresponding +/-120%)
5 PQW408 AQO1 (0.00V ~ 10.00V)
6 POWA410 AO2 (0 ~ 1000) Voltage (corr'esponding to 0.00~10.00V) Current
(corresponding to 4mA~20mA)
0 R1A-R1C Status (0: Non-action 1: Action)
(only enabled in 03-11=32)
8 R2A-R2C Status(0: Non-action 1: Action)
7 PQW412 % ! (only enabled in 03-12=32)
51 » R3A-R3C Status( 0: Non-action 1: Action)
(only enabled in 03-39=32)
3-15 Reserved
8 PQW414
9 PQW416
10 PQW418
11 PQW420
12 PQW422 Reserved
13 PQW424
14 PQW426
15 PQW428
16 PQW430
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4.7.8 Error Messages List

If Profibus DP communication option card cannot exchange data with Profibus network
communication or A510S, or communication card hardware fault occurs, inverter’'s operator will
displays error messages and LED light of Profibus DP communication option card will flash so
Profibus DP communication option card cannot work normally. Error message list is as follows:

Message shown LED light status in

; Communication Description Possible Cause
in operator
card
. — Profibus DP communication option card
Communication Communication . .
LED1 Flash o does not receive the data from Profibus
Errorl is interrupted o e
network within the specified time.
Communication LED2 Flash Dual-port RAM Dual-port RAM failure
Error 2 fault
Communication LED2 Flash Dual-port RAM | Checksum is not correct when dual-port
Error 3 checksum error | RAM exchanges data.
Communication Dual-port RAM | Data is not correct when dual-port RAM
LED2 Flash
Error 4 data error exchanges data.

4.7.9 GSD File

-/***********************************************************/
’

:/* Filename: Profibus-DP.GSD

;/* ModelName: TECO AC DRIVES A510 V2

:/* CreateDate: 2012.12.18
;/******************~k~k~k****~k~k~k*******************************/
#Profibus_DP

GSD_Revision =1

Vendor_Name ="TECO"

Model _Name ="A510 V2-P"

Revision ="Version0.0"

Ident_Number = 0xA510

Protocol_ldent =0 ;Profibus-DP
Station_Type =0 ;DP Slaver

FMS_supp =0 ;Pure DP Device
Hardware_Release ="HW_V1.0"

Software_Release ="SW_V1.0"

9.6_supp =
19.2_supp =1
93.75_supp =1
187.5_supp =
500_supp =
1.5M_supp =1
3M_supp =
6M_supp =
12M_supp =1
MaxTsdr_9.6 =60
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MaxTsdr_19.2 =60

MaxTsdr_93.75 =60

MaxTsdr_187.5 =60

MaxTsdr_500 =100

MaxTsdr_1.5M =150

MaxTsdr_3M =250

MaxTsdr_6M =450

MaxTsdr_12M =800

Redundancy =0 ;Not Redundancy Supported
Repeater_Ctrl_Sig =2 ;TTL

24V _Pins =0 :Not Connected

Implementation_Type = "VPC3"

Bitmap_Device ="DP_NORM"

Bitmap_Diag = "bmpdia"

Bitmap_SF = "bmpsf"

Freeze_Mode_supp =1 ;Supported
Sync_Mode_supp =1 ;Supported
Auto_Baud_supp =1 ;Supported
Set_Slave_Add_supp =0 ;can not change via profibus
Fail_Safe =0

Slave_Family =1 ;Drives Family
Min_Slave_Intervall = 10 ;PollingCycle:10*100uS=1mS

Max_Diag_Data Len =16
Max_User_Prm_Data_Len=5

Modul_Offset =255

Ext_User_Prm_Data_Const(0) = 0x00,0x00,0x00,0x00,0x00

Modular_Station =1 :Modular Device

Max_Module =1 ;Only 1 Module can be inserted
Max_Input_Len =32

Max_Output_Len =32

Max_Data _Len =64

Module="16 Word In,16 Word Out" 0x7f

EndModule
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Chapter 5 Check Motor Rotation and Direction

This test is to be performed solely from the inverter keypad. Apply power to the inverter after all the
electrical connections have been made and protective covers have been re-attached.

Important: Motor rotation and direction only applies to standard AC motors with a base frequency of
60Hz. For 50Hz or other frequency AC motors please set the max frequency and base frequency in group
01 accordingly before running the motors.

€ LED Keypad Display

At this point, DO NOT RUN THE MOTOR, the LED keypad should display as shown below in Fig. 5.1 and all
LEDs are flashing. Next press the RUN key, all LEDs light on. See Fig 5.2. The motor should now be operating at
low speed running in forward (clockwise) direction. The value shown in the screen will change from 000.00Hz to
005.00Hz. Next press STOP key to stop the motor.

Fig 5.1: LED Keypad (Stopped) Fig 5.2: LED Keypad (Running)
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€ LCD Keypad Display

At this point, DO NOT RUN THE MOTOR, the LCD keypad should display as shown below in Fig. 5.3 and the
speed reference 12-16=005.00Hz should be blinking at the parameter code “12-16". Next press the RUN key, see
Fig 5.4. The motor should now be operating at low speed running in forward (clockwise) direction. The parameter
code 12-17 shown at the bottom left corner of the screen will change from 12-17=000.00Hz to 12-17=005.00Hz.
Next press STOP key to stop the motor.

RUN %

Fig 5.3: LCD Keypad (Stopped) Fig 5.4: LCD Keypad (Running)

Notes:

- If the motor rotation is incorrect, power down the inverter.
- After the power has been turned OFF, wait at |least ten minutes until the charge indicator

extinguishes completely before touching any wiring, circuit boards or components.

- Using Safety precaution, and referring to section 3.8 exchange any two of the three output
leads to the motor (U/T1, V/IT2 and W/T3). After the wiring change, repeat this step and
recheck motor direction.
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Chapter 6 Speed Reference Command Configuration

The inverter offers users several choices to set the speed reference source. The most commonly used
methods are described in the next sections.

Frequency reference command is selected with parameter 00-05.
00-05: Main Frequency Command (Frequency Source)

This function sets the frequency command source.

Setting Range: 0to 5

To set parameter 00-05:

- After power-up press the DSP/FUN key

- Set Group 00 (Basic Fun), and select parameter -05 with the UP/DOWN A and ¥ keys and press
the READ/ ENTER key.

00-05 Main Frequency Command Source Selection

: Keypad

: External control (analog)

: Terminal command UP / DOWN
: Communication control (RS-485)
: Pulse input

: Reserved

: Reserved

: Al2 Auxiliary Frequency

Range

~NOo o0 WN P O

6.1 Reference from Keypad

¢ LED Keypad:

Use the </RESET, A and V¥ keys to change the speed reference and then press the READ/ ENTER
key. Refer to section 4.1.5 for more details.

¢ LCD Keypad:

Press the READ/ ENTER key first and use the </RESET, A and V¥ keys to change the speed
reference.
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6.2 Reference from External Analog Signal (0-10V / 4-20mA)

Analog Reference: 0 — 10 V (Setting 00-05 = 1)

E ooz WG w2 L ) =5 dany +320 [E] i Al it by
o1 | DG # ] 5 = F1 Fz | TN e E
N\
\
\
? Commen/Ov, GND —» \
_ < Analog
Corkrod Tetminals / Irpot &11,
User Terminals - |
< P !
N | /
| | y
| I /
| |7
. l, ~ -
Comnectshield focontot — | [ o
o terrrinaf
- +
a- TGV

Analog Reference: Potentiometer / Speed Pot (Setting 00-05 = 1)

E oz WG =7 = =h e daldt | +IEY | GND Al Az

Lot | DG =1 Ead 5 ET F1 F2 Fl A0 adz E

? Common/ayV, GND —1—» \’
. F¥-ZI-=F=p--~
Cortra] Terminals / | |
User Termals -4 --1.
Conrect shisld io control 1
ground tenminead - Araleg
Irpes &1
<
+{2VEC, 12V —»
Fotentiomeier
17 3K Ohm
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Analog Reference: 4 — 20mA (Setting 00-05 = 1)

E Loz | M wd | 52

4=

=1

=R e du [ iz | GSBIDF| At | A2

o1 | DOG # ]

=T F1 Fz

Fl EET s B T E

i

Conkrod Tetminals /
User Tefmitals

Y

M\ /M
SW2Il ]
Set switch SW2to 'l
(Faciory Qefault)

Common, GND —»

6-3

Anatog Input A2 >
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I I
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I I
5 N
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6.3 Reference from Serial Communication RS485 (00-05=3)

CN6
Control board —» 87654321
S-—»
-<+— S+
Cable
Shield
\ - -
S~ -1
) |
RS485 Port p |
____________ N__ __7 |
Ti — /

RS485 PLC / Computer Connection L
]

To set the speed reference for the inverter via serial communication parameter 00-05 has be set to “3”
for frequency command via serial communication.

Default Communication Setting is: Address “1”, 9600 Bits/sec, 1 Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Modbus RTU protocol and allows for:

1) Monitoring (data monitoring, function data check).

2) Frequency setting.

3) Operation command (FWD, REV, and other commands for digital input).
4) Write function data.

Frequency Reference Command Register

Inverter Frequency Reference Register: 2502 (Hexadecimal) - Bit 0 — Bit 15: 0.00 ~ 400.00 Hz



Examples:

Frequency Reference Command: 10.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 03 E8 23 B8

To set the frequency reference to 10.00, a value of ‘1000’ (03E8h) has to be send to the inverter.

Frequency Reference Command: 30.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 OB B8 24 44

To set the frequency reference to 30.00, a value of ‘3000’ (0BB8h) has to be send to the inverter.

Frequency Reference Command: 60.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 17 70 2D 12

To set the frequency reference to 60.00, a value of ‘6000’ (1770h) has to be send to the inverter

Note: The last 2 bytes of the command strings consist of a CRC16 checksum, please refer to section 4.5 of the
instruction manual for additional information.
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6.4 Reference from Pulse Input (00-05=4)

Sevizl pulsa input
[(Intsrnal resistsnce @ 2.85 K

i O«

-

Specificatian
Lowe input Lavel: 0.0 {6 0.5 W
Higgh Inpul Lawvel: 4.010 33,5 W
Disly cycle: (M / QFFY A0 %% 1o T0%s
J7ﬂjc Fulse Input frequency range: Hil 1o 22 KHz
o

Set Pulse Input Setup as Frequency Reference

Set parameter 00-05 to 4 and 03-30 to 0 to use the pulse input terminal Pl as the frequency reference
source. Next set the pulse input scaling (03-31), enter the pulse input frequency to match the maximum
output frequency. Adjust the pulse input filter time in case interference or noise is encountered.

Example: Pulse train input maximum 10 kHz, set parameter 03-31 to 10000 when maximum frequency
is set to 60.0Hz.

03- 30 Selection of Pulse Input
0: General Pulse Input
Range
1. PWM

Function selects source for the pulse input.

03-31 Scale of pulse input

Depending on the setting of 03-30
Range 03-30 = 0: 50~32000Hz

03-30 = 1:10~1000Hz

Pulse input scaling, 100% = Maximum pulse frequency.

03- 32 Pulse input gain
Range 0.0~1000.0 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-33 Pulse input bias
Range -100.0~100.0 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-34 Pulse input filter time
Range 0.00~2.00 Sec
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6.5 Reference from two Analog Inputs

Analog input All is used as master frequency reference and analog input Al2 is used as auxiliary
frequency reference.

Analog Reference All: 0 — 10 V (Setting 00-05 = 1)
Analog Reference Al2: 0 — 10V (Setting 00-06 = 1, 04-05 =1)

04-00 Setting Dipswitch SW2
All — Analog Input 1 Al2 — Analog Input 2 (Default = 1) (Default ‘V’)
0-~10v 0~10V 0 Setto 'V’
0~10Vv 4~ 20mA 1 Setto ‘I

E oz A =2 =1 =h =5 2d0s +300 SN A Al
[ DG 1 o = =T F1 Fz Fl LT E
\
? Common/Oy, GND —» \
\

Corkrod Tetminals / Apngiog Irput A
User Terminals

Arsatod [Rput A2

Connect sHHal o control —
oo terrriinaf

6.6 Change Frequency Unit from Hz to rpm

Enter the number of motor poles in 16-03 to change the display units from Hz to rpm.

16-03 Display unit

0: Frequency display unit is Hz (Resolution is 0.01Hz)
1: Frequency display unit is % (Resolution is 0.01%)

2: Frequency display unit is rpm.

3~39: Reserved

40~9999: 100% is XXXX with no decimals (integer only)
10001~19999: 100% is XXX.X with 1 decimal
20001~29999: 100% is XX.XX with 2 decimals
30001~39999: 100% is X.XXX with 3 decimals

Range
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Chapter 7 Operation Method Configuration (Run / Stop)

The inverter offers users several choices to run and stop from different sources. The most commonly
used methods are described in the next sections.

Operation command is selected with parameter 00-02.
00-02: Run Command Selection

This function sets the frequency command source.
Setting Range: 0 to 3

To set parameter 00-02:

- After power-up press the DSP/FUN key

- Set Group 00 (Basic Fun), and select parameter -02 with the UP/DOWN A and V¥ keys and press
the READ/ ENTER key.

00-02 Main Run Command Source Selection
0: Keypad control

Range 1: External t.ern?inal control
2: Communication control (RS-485)
3: PLC

7.1 Run/Stop from the LED/LCD Keypad (00-02=0)

Use the RUN key to run the drive in forward direction and the
FWD/REV key to change the motor direction. (Note: to disable
reverse direction set parameter 11-01 to 1)

Press STOP key to stop the inverter. (Note: Stop method can be set
with parameter 07-09, default is deceleration to stop).
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7.2 Run/Stop from External Switch / Contact or Pushbutton
(00-02=1)
Use an external contact or switch to Run and Stop the inverter.

Example: NPN wiring

€ Permanent Switch / Contact

E Loz | 243G 52 s =h =R datt |+ GO A Az

/ Qo1 | DOG
|

s 5 =T F1 Fz Fl A1 | 02 E

I Common/
2w T
k I
AN - | | € Faorward Comrmand/FAWE
_—— e 2 ?
qum mm Start / Stop Switch Contrel Terminals /
terminal {hEazntained) Ltger Terminsds
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€ Momentary Contacts (Push Buttons)
Use push button / momentary switch to Run and Stop the inverter.

Set parameter 13-08 to 3, 5 or 7 for 3-wire program initialization, multi-function input terminal S1 is set
to run operation, S2 for stop operation and S7 for forward/reverse command.

00-01 Operation Method =1
03-07 Terminal S7 Function = 26

E |00z |24VWG| 52

(] o1 | DoG f 51 3 e 57 F1 Fz Fl m1 | oz E

byl
I
o

Sh = dant |+ GO A Az

|
\ |r\ - Hl Reverse tirection

No | _1 wiharn closed

~— — N e
{Tﬂ:l‘?ﬂﬂ:‘t ?
m START Contral Temina:ls /
grovnd Pk BULITTON eer Terminais
terming! Adomeritaiy}
ST
FPUSH BUTTON
fMamentany}

Note: Stop mode selection can be set with parameter 07-09, default is deceleration to stop.
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7.3 Run/Stop from Serial Communication RS485 (00-02=3)

CN6
Control board —» 87654321
S-—»
<«+— S+
Cable
Shield
~
~ —_ A1
| |
) |
RS485 Port Y |
/
- i /)
RS485 PLC / Computer Connection L g
]

To control (Run/Stop) the inverter via serial communication parameter 00-02 has be set to either a “3”
for communication control.

Default Communication Setting is: Address “1”, 9600 Bits/sec, 1 Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Modbus RTU protocol and allows for:
1) Monitoring (data monitoring, function data check).
2) Frequency setting.
3) Operation command (FWD, REV, and other commands for digital input).
4) Write function data.

Command Register
Inverter Command Register: 2501 (Hexadecimal)
Bit 0: Run Forward

Bit 1: Run Reverse
Bit 2 ~ Bit 15: Refer to the chapter XX of this manual
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Examples:

Run Forward Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 01 12 C6
Run Reverse Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 03 93 07
Stop Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 00 D3 06

Note: The last 2 bytes of the command strings consist of a CRC16 checksum, please refer to section 4.5 of the
instruction manual for additional information.
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Chapter 8 Motor and Application Specific Settings

It is essential that before running the motor, the motor nameplate data matches the motor data in the
inverter.

8.1 Set Motor Nameplate Data (02-01, 02-05)

02-05 Rated power of motor 1

The nominal motor rated capacity is set at the factory. Please verify that the motor name plate data
matches the motor rated capacity shown in parameter 02-05. The setting should only be changed when
driving a motor with a different capacity.

Range: 0.00 to 600.00 KW (1HP = 0.746 kW)

To set parameter 02-05:

- After power-up press the DSP/FUN key

- Set Group 02 (Motor Parameter), and select parameter -05 with the UP/DOWN A and ¥ keys and
press the READ/ ENTER key.

Default values vary based on the inverter model.

02-01 Rated current of motor 1

The motor rated current is set at the factory based on the inverter model. Enter the motor rated current
from the motor nameplate if it does not match the value shown in parameter 02-01.

Setting range: 0.01 to 600.00A

To set parameter 02-01:

- After power-up press the DSP/FUN key

- Set Group 02 (Motor Parameter), and select parameter -01 with the UP/DOWN A and ¥ keys and
press the READ/ ENTER key.
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8.2 Acceleration and Deceleration Time (00-14, 00-15)

Acceleration and Deceleration times directly control the system dynamic response. In general, the
longer the acceleration and deceleration time, the slower the system response, and the shorter time,
the faster the response. An excessive amount of time can result in sluggish system performance while
too short of a time may result in system instability.

The default values suggested normally result in good system performance for the majority of general
purpose applications. If the values need to be adjusted, caution should be exercised, and the changes

should be in small increments to avoid system instability.

00-14 Acceleration time 1
00-15 Deceleration time 1

These parameters set the acceleration and deceleration times of the output frequency from 0 to
maximum frequency and from maximum frequency to 0.

To set parameter 00-14 or 00-15:
- After power-up press the DSP/FUN key
- Set Group 00 (Basic Fun), and select parameter -14 or -15 with the UP/DOWN A and V¥ keys and

press the READ/ ENTER key.

Acceleration and deceleration times are represented by the three most significant (high order) digits.
Set acceleration and deceleration times with respect to maximum frequency. The relationship between
the set frequency value and acceleration/deceleration times is as follows:

A A
& Fadamnztn Erasdana & Rl dtimnztn lrwsdan:
= r i Biwsanee = r i Bvwsannte
$| RUN STOP vy | 5| FUN M e STOP
E. E. / AN
5 % 4 Nl
4 A )
1 1 N
- - N
N
N
> i ; > Ty
A ™ « «
Al g Uvilisgea 2. Ailisees g iz gty s,
Set Frequency = Maximum Frequency Set Frequency < Maximum Frequency

Note: If the set acceleration and deceleration times are set too low, the torque limiting function or stall prevention
function can become activated if the load torque and or inertia are relatively high. This will prolong the
acceleration and or deceleration times and not allow the set times to be followed. In this case the acceleration and

or the deceleration times should be adjusted.
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8.3 Torque Compensation Gain (01-10)

This parameter sets the relationship between output frequency and output voltage. Constant torque
applications have the same torque requirements at low speed as well as at high speed.

Initial Setup

For Variable Torque / Normal Duty applications set parameter 01-10 to an initial value of 0.5.
For Constant Torque / Heavy Duty applications set parameter 01-10 to an initial value of 1.0.
01-10 Torque compensation gain

This parameter sets the torque boost for motor 1.

Setting range: 0.0to 2.0

To set parameter 01-10:

- After power-up press the DSP/FUN key

- Set Group 01 (V/F Pattern), and select parameter -10 with the UP/DOWN A and V¥ keys and
press the READ/ ENTER key.

Increase value when:
e The wiring between the inverter and the motor very too long
e The motor size is smaller than the inverter size

Note: Gradually increase the torque compensation value and make sure the output current does not exceed
inverter rated current.

Reduce value when:
e Experiencing motor vibration
e Over Current Fault
e Overload Fault

Important: Confirm that the output current at low speed does not exceed the rated output current of the inverter.

I.'\u
I

Warning: A larger than required torque compensation gain value creates over-excitation at low
speeds, continued operation may cause the motor to overheat. Check the characteristics of the
motor for additional information.
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8.4 Automatic Energy Saving Functions (11-19)

In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output
voltage and reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load
exceeds 70% of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In
general, it is no need to adjust. If the motor characteristic has significant difference from TECO
standard, please refer to the following commands for adjusting parameters:

Enable Automatic Energy Savings Function

To set parameters 11-19 to 11-24:

- After power-up press the DSP/FUN key

- Set Group 11 (Auxiliary Function Group), and select parameter -19 to -24 with the UP/DOWN
A and V keys and press the READ/ ENTER key.

(1) To enable automatic energy saving function set 11-19 to 1.
(2) Filter time of automatic energy saving (11-20)
(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the optimum voltage value is calculated based on the load power requirement but is also
affected by motor temperature and motor characteristic.

In certain applications the optimum AES voltage needs to be adjusted in order to achieve optimum
energy savings. Use the following AES parameters for manual adjustment:

11-21: Voltage limit value of AES commissioning operation

Sets the voltage upper limit during automatic energy saving. 100% corresponds to 220V or 440V
depending on the inverter class used.

Yodtage Limid

A

11-21

_ Outpud
L i )

11-41

Voltage limit value of commissioning operation
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11-22: Adjustment time of automatic energy saving

Set sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Set the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the
inverter on light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does not
match the inverter rating.
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8.5 Emergency Stop

The emergency stop time is used in combination with multi-function digital input function #14
(Emergency stop). When emergency stop input is activated the inverter will decelerate to a stop using

the Emergency stop time (00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop input

deactivated.

Example: Emergency Stop Switch with NPN wiring set for input terminal S5 (03-04 = 14).

E |D02 |24WG| 52 FEl =i = dav | +imv | GHE [ Al AlZ
T
[ ] o1 | DOG 1 3 55 FT F1 Fz F A1 | moz E
I
I Coemmon
\\ [24N = & Ermargency Stog
\
N
N
\\
Canmest sfuetd fo Emergancy SHop ?
£l QI /“E Susiteh Contral Tedrninads /
Llear Terminais
00-26 Emergency stop time
Range 0.1~6000.0 Sec
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8.6 Forward and Reverse Jog

The jog forward command is used in combination with multi-function digital input function #6 (Jog
Forward) and the jog reverse command is used in combination with multi-function digital input function

#7 (Jog Reverse).

Example: Jog Forward input terminal S5 (03-04 = 06) and Jog Reverse input terminal S7 (03-06=7) with

NPN wiring.

E |poz |24v3| &2 el o 5 U I - U e T Y B A2
( Lot | DG 31 ] 55 | 57 F1 Fz Fl A | a2 E
: Cosnimon/

W G P
=
— — | ?
Conmact sheld _
Jag Zontral Tefminals /
Frouid teviinal Rayaros Liser Termirais
=wilch

8.7 Direct / Unattended Startup

The unattended startup function prevents the inverter from starting automatically when a run command
is present at time of power-up. To use USP command set one of the multi-function digital input

functions to #50 (USP Startup).

Parenr Suzply

R nrmsand
Faull Akt
Faull Ruse

LIEP Sarmmad

Clulgra? Frogusncy

A

A

p—t

— t

anp

—t

—t

—t

1t

[ |
12517 Antiate &0 a1,

13517 vy ative, whien

(21 e M H U W o B R LT R TP U O FIPy [ (PR o)

eln T el il anlecse

Unattended Startup Protection

8-7

P P T B TR T I R o
IR T B H A Y A T F
g TRy Al fhgly.



8.8 Analog Output Setup

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select
the analog output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V) matches 100% of the selected analog output signal
(04-11 for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V) matches 0% of the selected analog output signal (04-11
for AO1 and 04-16 for AQ2).

Example: Analog Output 1 Wiring

E |00z | 2G| 32 F=S =h = dav | iz [ GMTE AN Az
o1 DG =1 e 4 =T F1 F2 o2 E
\
? Commen/ ‘\
Contrel Tedminals / Gho é? naiog
: upt 1
Liser Terminais )
Conmect shisld to e
mﬂmgm#ﬂd — ——— "
tarasnal
- +
04-11 | AO1 function Setting
0: Output frequency 15: ASR output
1: Frequency command 16: Reserved
2: Output voltage 17: g-axis voltage
3: DC voltage 18: d-axis voltage
4: Output current 19: Reserved
5: Output power 20: Reserved
6: Motor speed 21: PID input
Range | 7: Output power factor 22: PID output
8: All input 23: PID target value
9: Al2 input 24: PID feedback value
10: Torque command 25: Output frequency of the soft starter
11: q -axis current 26: PG feedback
12: d-axis current 27: Reserved
13: Speed deviation 28: Communication control
14: Reserved
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04-12 AO1 gain
Range 0.0~1000.0%
04-13 AO1 bias
Range -100.0~100.0%
04-16 AO2 function Setting
Range See parameter 04-11
04-17 AO2 gain
Range 0.0~1000.0%
04-18 AO2 bias
Range -100.0~100.0%
04-19 AO2 Output Signal Type
0: AO2 0~10V
Range
1. AO2 4~20mA
04-20 Filter Time of AO Signal Scan
Range 0.00~0.50s

Analog Output Signal

10V x Gain

v

Bias {

ov
Bias {

-10V

(-10V) x Gain

Analog output level adjustment

8-9

100%

Monitor Signal




Chapter 9 Using PID Control for Constant Flow / Pressure
Applications

9.1 What is PID Control?

The PID function in the inverter can be used to maintain a constant process variable such as pressure,
flow, temperature by regulating the output frequency (motor speed). A feedback device (transducer)
signal is used to compare the actual process variable to a specified setpoint. The difference between
the set-point and feedback signal is called the error signal.

The PID control tries to minimize this error to maintain a constant process variable by regulating the
output frequency (motor speed).

(Bias) |
10-03=3,4,7.8 Lot PID=OFF
10-03=xx0xb +200% Limit + +109%) | \ !
+ (PID output gam)
+ PID=0N | Frequency
N Reference
10-03=1,2,5,6 1+ (Fref)
10-03=xx1xb +109%
PID Output 10-25=1
PID=OFF -109%
1. 10-03=0 (PID Disabled)
2. during JOG mode
3. multi - function digital input
(03-00 — 03-07 setting = 29)
10-14 10-23
| P) 0 “(_)O% 00%
Target > o—>»| 10-05 |_0.>| 10-06 |-> 10-10
Value v A . d (
10-00 | Primary
[ s -100% delay)
: (D) (I-Limit) (PID Limit)
| 10-03=1,3,5,7
| PID Input Integral Reset
! (Deviation) ? 10-03=2,4,6,8  (using Multi-function
| (Feedback 10-03=x0xxb Digital Input)
| Gain) O
Feedback ,3[™10.04 |0, © o+
value | -0 10-07
1001 T
10-03=x1xxb

The amplitude of the error can be adjusted with the Proportional Gain parameter 10-05 and is directly
related to the output of the PID controller, so the larger gain the larger the output correction.
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Example 1: Example 2:

Gain=1.0 Gain =2.0

Set-Point = 80% Set-Point = 80%

Feedback = 78% Feedback = 78%

Error = Set-point - Feedback = 2% Error = Set-point - Feedback = 2%
Control Error = Gain x Error = 2% Control Error = Gain x Error = 4%

Please note that an excessive gain can make the system unstable and oscillation may occur.

The response time of the system can be adjusted with the Integral Gain set by parameter 10-06.
Increasing the Integral Time will make the system less responsive and decreasing the Integral Gain
Time will increase response but may result in instability of the total system.

Slowing the system down too much may be unsatisfactory for the process. The end result is that these
two parameters in conjunction with the acceleration (00-14) and deceleration (00-15) times are
adjusted to achieve optimum performance for a particular application.

For typical fan and pump applications a Proportional Gain (10-05) of 2.0 and an Integral Time
(10-06) of 5.0 sec is recommended.

10-03 PID control mode

PID control can be enabled by setting parameter 10-03 to ‘xxx1b’

10-03 PID control mode

xxXx0b: PID disable

xxx1b: PID enable

xx0xb: PID positive characteristic

xx1xb: PID negative characteristic
x0xxb: PID error value of D control
x1xxb: PID feedback value of D control
Oxxxb: PID output

1xxxb: PID output + frequency command

Range
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Commonly used PID control modes

0001b: Forward operation: PID operation enabled, motor speeds increases when feedback signal is
smaller than set-point (most fan and pump applications)

0011b: Reverse operation: PID operation enabled, motor slows down when feedback signal is smaller
than set-point (e.g. level control applications)

To set parameter 10-03:

- After power-up press the DSP/FUN key

- Set Group 10 (PID Control), and select parameter -03 with the UP/DOWN A and V¥ keys and
press the READ/ ENTER key.

Important: To use the PID function parameter 00-05 (Main Frequency Command Source Selection) has to be
set to 5 for PID reference.

9.2 Connect Transducer Feedback Signal (10-01)

The PID function in the inverter

Depending on the type of feedback transducer used, the inverter can be setup for either 0-10V or a
4-20mA feedback transducer.

Feedback Signal from AI2 (10-01 = 2), and set the input current to 4 — 20mA / SW2 = |

E |02 | v | 52 4 Gh 35 adn [z | GRITE| AN | ALZ
o1 | DOG =1 3 e T F1 Fz Fl TN I T E
N\
\
\
? Common, GND - —— \\
i / \
Corntrol Tetminals Arisiog nput A2 > \
User Tesmertals "~~~ "~~~ & ___ —— |
Sl -
| |
| |
| W | |
/Van | ! ,/
sw2 Il S .
Set awitch SW2to I Lonnect shield to
cevired growerd ienminal
- +
£ - ZihmA



Feedback Signal from All (10-01 = 1), and set the input voltage to 0 — 10V / SW2 =V

E |po2 |mvg | o2 = e G | Hdne | GRIDE) A1 | A2

o1 DG =1 3 e Y F1 Fz Fl

a1 | ndz E

? Common, GND —»

ool Tetminals /

A2 \
User Terminals Ariziog Input _ - _>_ —_ |
<l B 3
| |
| |
Y ! )
/a Wan\ ! |/
swz I I -~
, o | Connect shisld to comtrodl - T~ T T T 7 -
Set switch SW2 to Y ground enTial
- +
2 - fide

9.3 Engineering Units (only for LCD)

The PID setpoint scaling can be selected with parameter 16-03 and 16-04.

Example: 0 — 200.0 PSI Setpoint, set 16-03 to 12000 (1 decimal, range 0 — 200) and 16-04 to 2 (PSI).

9-4



9.4 Sleep / Wakeup Function

The PID Sleep function can be used to prevent a system from running at low speeds and is frequently
used in pumping application. The PID Sleep function is turned on by parameter 10-29 setto 1. The
inverter output turns off when the PID output falls below the PID sleep level (10-17) for the time
specified in the PID sleep delay time parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above
the PID wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

10-29 =0: PID Sleep function is disabled.

10-29 =1: PID sleep operation is based on parameters of 10-17 and 10-18.

10-29 =2: PID sleep mode is enabled by multi-function digital input

Refer to the following figures for PID sleep / wakeup operation.

Taryet +
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Chapter 10 Troubleshooting and Fault Diagnostics
10.1 General

Inverter fault detection and early warning / self-diagnosis function. When the inverter detects a fault, a
fault message is displayed on the keypad. The fault contact output energizes and the motor will coast to
stop (The stop method can be selected for specific faults).

When the inverter detects a warning / self-diagnostics error, the digital operator will display a warning
or self-diagnostic code, the fault output does not energize in this case. Once the warning is removed,
the system will automatically return to its original state.

10.2 Fault Detection Function

When a fault occurs, please refer to Table 10.2.1 for possible causes and take appropriate measures.

Use one of the following methods to restart:
1. Set one of multi-function digital input terminals (03-00, 03-07) to 17 (Fault reset); activate input

2. Press the reset button on the keypad.

3. Power down inverter wait until keypad goes blank and power-up the inverter again.

When a fault occurs, the fault message is stored in the fault history (see group 12 parameters).

Table 10.2.1 Fault information and possible solutions

LED display

Description

Cause

Possible solutions

ocC
over current

The inverter output current
exceeds the overcurrent
level (200% of the inverter

e Acceleration / Deceleration time is
too short.

e Contactor at the inverter output
side.

o A special motor or applicable

e Extend acceleration /
deceleration time.
e Check the motor wiring.

over current

The inverter output current
exceeds the overcurrent

e Capacity of motor is bigger than
inverter
e Short circuit between winding and

B ,'_ rated current). capacity is greater than the inverter * Dlscpnn_ect motor and try
running inverter.
rated value.
e Short circuit or ground fault.
OCA e Acceleration time is too short

¢ Set the longer acceleration
time

¢ Change to bigger capacity
of inverter

. o shell of motor )
’_"_F,' level in acceleration time L . e Examine motor
oo « Short circuit between wire and .

ground of motor e Check the wire
¢ |GBT broken module *Replace IGBT module
occ «Change to bigger capacity
The inverter output current .
over current exceeds the oveprcurrent e Instantaneous change of load of inverter

nrr level in constant speed e [nstantaneous change of current ¢ Add reactor to power
UL P source
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LED display Description Cause Possible solutions
OCd The
e inverter output current :
over current P ¢ Set the longer acceleration

Old

exceeds the overcurrent
level in deceleration time

e Deceleration time is too short

time

SC
short circuit

Inverter output short circuit
or ground fault.

e Short circuit or ground fault (08-23 =

1).
e Motor damaged (insulation).

e Check the motor wiring.
¢ Disconnect motor and try

l:,[ « Wire damage or deterioration. running inverter.
¢ Replace motor.
GF

Ground fault

LF

The current to ground
exceeds 50% of the
inverter rated output
current (08-23 = 1, GF
function is enabled).

¢ Motor damaged (insulation).
¢ Wire damage or deterioration.
e Inverter DCCT sensors defect.

¢ Check the motor wiring.

¢ Disconnect motor and try
running inverter.

¢ Check resistance between
cables and ground.

¢ Reduce carrier frequency.

oV
Over voltage

I-I
—
—

DC bus voltage exceeds
the OV detection level:
200V class: 410vdc
400V class: 820Vvdc
575V class: 1050Vvdc
690V class: 1230Vdc

(For 400V class, if input
voltage 01-14 is set lower
than 400V, the OV
detection value will is
decreased to 700Vdc).

e Deceleration time set too short,
resulting in regenerative energy
flowing back from motor to the
inverter.

e The inverter input voltage is too
high.

¢ Use of power factor correction
capacitors.

e Excessive braking load.

e Braking transistor or resistor
defective.

e Speed search parameters set
incorrectly.

¢ Increase deceleration time

¢ Reduce input voltage to
comply with the input
voltage requirements or
install an AC line reactor
to lower the input voltage.

¢ Remove the power factor
correction capacitor.

e Use dynamic braking unit.

¢ Replace braking transistor
or resistor.

¢ Adjust speed search
parameters.

uv DC bus voltage is lower « Check the input voltage
Under than the UV detection level . . . - '
voltage or the pre-charge contactor e The input voltage is too low. e Check input wiring.
is not active while the e Input phage Iqss. . Ipcrease acceleration
inverter is running o Acceleration time set_too short. time.
200V class: 190Vdc ¢ Input voltage fluctuation. e Check power source
11 400V class: 380Vdoc ¢ Pre-charge contactor damaged. ¢ Replace pre-charge
L 751690V class: 546Vd « DC bus voltage feedback signal contactor
(The detec(t:i:r?s\;alue car(i value not incorrect. ¢ Replace c'ontrol board or
be adjusted by 07-13). complete inverter.
IPL input | Phase loss at the input side | Wiring loose in inverter input . -
phase loss | of the inverter or input terminal. * Check input wiring / faster
(N ]] voltage imbalance, active |e Momentary power loss. . séchrglel(s. ower suopl
e when 08-09 = 1 (enabled). |e Input voltage imbalance. P PRIy

10-2




LED display Description Cause Possible solutions
OPL output o Wirin ini i

g loose in inverter output e Check output wiring /
phase loss | Phase loss at the output terminal. faster screws.

]|
i

side of the inverter, active
when 08-10 = 1 (enabled).

e Motor rated current is less than 10%
of the inverter rated current.

e Check motor & inverter
rating.

The temperature of the

OH1 heat sink is t00 high e Install fan or AC to cool
Heatsink _ gn. o Ambient temperature too high. surroundings.
Note: when OH1 fault . . ;
overheat : L e cooling fan failed ¢ Replace cooling fan.
occurs three times within . . .
. . - . o Carrier frequency set too high. e Reduce carrier frequency.
— five minutes, it is required
[ . : ¢ Load too heavy. ¢ Reduce load / Measure
| 11 ¢ | towait 10 minutes before output current
- resetting the fault. P
OoL1 ¢ Voltage setting V/F mode too high,

Motor Internal motor overload resulting in over-excitation of the : SEEEE \nlql(];t% L:r;/:té d current
overload protection tripped, active motor. « Check and reduce motor
— when protection curve ¢ Motor rated current (02-01) set :
I 08-05 = xxx1 incorrectl load, check and operation

_1i_ - ' . duty cycle.
e Load too heavy.
oL2 Inverter thermal overload
: . . : e Check V/f curve.
Inverter protection tripped. ¢ Voltage setting V/F mode too high, « Replace inverter with
overload | If an inverter overload resulting in over-excitation of the lar per ratin
occurs 4 times in five motor. g g
_ _ : - . . e Check and reduce motor
1 | | minutes, it is required to e Inverter rating too small. load. check and -
L it 4 mi bef e Load h oad, check and operation
_JI_I_ | wait 4 minutes before oad too heavy. duty cvele
resetting the fault. y cycle.
oT Inverter output torque is e Check over torque
Over torque | higher than 08-15 (over detection parameters
detection | torque detection level) for « Load t0o heav (08-15/ 08-16).
— the time specified in 08-16. Y e Check and reduce motor
,' ,’ ,'— Parameter 08-14 =0 to load, check and operation
- = activate. duty cycle.
uT Inverter output torque is
Under lower than 08-19 (under e Check under torque
torque torque detection level) for |e Sudden drop in load. detection parameters
detection | the time specified in 08-20. |e Belt break. (08-19/ 08-20).
_ Parameter 08-18 = 0 to ¢ Check load / application.
I_1_ activate.
run
Switch for o
e Execute command for switching i
Motor12/Motor Switch for Motorl/Motor2 in motor2 in running time * Revtlsel thedseqtjet?cet .
running time e Execute command for switching controland switch motor in
_— motor in running time top time.
o
(O] Motor speed exceeds level
Over speed | set in 20-20 (PG Over
speed Level) for the time
setin 2(_)-21 (PG_ over « Motor speed overshoot (ASR) e Check ASR parameters
speed time). Active when « PG pDr set incorrectl group 21.
. 20-19 (=0 or 1). . OveFr)g eced arametgr.s set e Check PG parameters
,' ,' I This fault is active V/IF + PG incorrgctly P e Check overspeed

and SV control mode
(00-00 = 1 or 3 or 4). Motor
speed can be monitored by

12-22

parameters 20-20/20-12.
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LED display

Description

Cause

Possible solutions

PGO
PG
Open circuit

PG pulses are not received
by the inverter for the time
specified in 20-26 (PG
open circuit detection time).
This fault is active V/F +

e PG cable disconnected.
e PG has no power.
¢ Mechanical brake active preventing

Check PG wiring.
Check PG power-supply.
Make sure brake is

P', “' ', PG and SV control mode motor from turning. released.
= — |(00-00=1o0r3or4).
DEV zMocitzO:; fe%z??ggesspizgve e Load too heavy e Check load
Speed deviation level) for the time ¢ Mechanical brake active preventing|e Make sure brake is
deviation specified in 20-24 (PG motor from turning. released.
deviation time)...Active e PG wiring error. e Check PG wiring.
when arameté.r. 20-22(=0 e PG parameters (group 20) set e Check PG parameters
TR pal Sdinay incorrectly. 20-23/20-24.
or 1). This fault is active d L .
i V/E + PG and SV control o Acceleration / deceleration time set |e Increase Acceleration /
mode (00-00 = 1 or 3 or 4) to short. deceleration time.
CE No Modbus communication
communicati| received in for the time
on error | specified in 09-06 e Connection lost or wire broken. * Check connection
(communication error L e Check host computer /
C detection time). e Host stopped communicating. software.
- Active when 09-07(= 0 to
2).
PID feedback signal falls
FB below level specified in
PID feedback| 10-12 (PID feedback loss .
loss : . . . ¢ Check feedback wiring
detection level) for the time | Feedback signal wire broken « Replace feedback
specified in 10-13 ¢ Feedback sensor broken. ser?sor
1 (Feedback loss detection ’
1 time). Active when
parameter (10-11 = 2).
STO
Run
Permissive Ccia e Terminal board Input F1 and F2 are|e Check F1 and F2
Run permissive input open. not connected connection
Ci_r
1
SS1
Digital input
Stop Digital input Stop command _ _ e Check if 08-30 =0 and
command enabled e 08-30 =0 and 03-00~03-07=58 03-00~03-07=58
Ci—
e
EFO
External fault o ) e Reset Modbus
— _O_ External fault (Modbus) gll_og:tlanus communication 0x2501 bit communication 0x2501
"_'_'Ll' B bit 2="1"
L_|
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LED display Description Possible causes Corrective action
Exteri';:ll fault Extgrnal fault (Terminal S1)
(S1) Active when 03-00= 25,
— and Inverter external fault
,'— ,'— " selection 08-24=0 or 1.
EF2
External fault (Terminal S2)
EXter(gzl)fa“'t Active when 03-01= 25,
— and Inverter external fault
,':,'—,— selection 08-24=0 or 1.
EF3 .
External fault (Terminal S3)
Exter(rézl)fault Active when 03-02= 25,
— == and Inverter external fault
,':"— —,' selection 08-24=0 or 1.
Ex ter?;? fault Extgmal fault (Terminal S4)
(S4) Active when 03-03= 25,
'_':' i and Inyerter external fault
—i— selection 08-24=0 or 1. o Multifunction digital input external * ]Ic\/lultljfunctlo_n nput
EF5 _ fault active. unction .S(.-:‘t incorrectly.
External fault Ext_ernal fault (Terminal S5) e Check wiring
(S5) Active when 03-04= 25,
— and Inverter external fault
,’: ,'— '—, selection 08-24=0 or 1.
Ex terEn';? fault Extgrnal fault (Terminal S6)
(S6) Active when 03-05= 25,
— and Inverter external fault
,': "—"—' selection 08-24=0 or 1.
Exterlilz fault Extgrnal fault (Terminal S7)
(S7) Active when 03-06= 25,
—_— and Inverter external fault
,'—"— " selection 08-24=0 or 1.
EF8 .
External fault (Terminal S8)
Exter(r;gl)fault Active when 03-07= 25,
e and Inverter external fault
,':,'—"—" selection 08-24=0 or 1.
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LED display Description Possible causes Corrective action
CFO7 .

Motor control e Perform rotational or
fault Motor control fault SLV mode is unable to run motor. stationary "’?“Fo't“”e

o ¢ Increase minimum output

I ,'—,' ,' ,' frequency (01-08)
CF08 ¢ Increase the value of

Motor control 22-10 and 22-23 properly.
fault Motor control fault Start or Run fault in PMSLV mode. |® ¢ auto-tune (22-21)

e Check if the load is too

- ,_ E’ heavy to raise torque
() output limit.
FU DC bus fuse blown e Check IGBTs
fuse open E?ng;S:néMa%%?/lz 240000\</ ¢ IGBT damaged. e Check for short circuit at
—_ ’ e Short circuit output terminals. inverter output.
| 100HP and above) open .
— 0 s e Replace inverter.
- circuit.
CF00
Operator ] )
Communicati| gyrors of data transmission LCD keypad and inverter cannot e Disconnect the operator
on Error . transmit data after power on 5 and then reconnect.
occur in LCD keypad.
seconds. ¢ Replace the control board
FC I
[ | l
CF01
Operator LCD keypad and inverter can « Disconnect the operator
Communicati| grrors of data transmission | transmit data but transmission b
on Error 2 and then reconnect.

i
i

occur in LCD keypad.

error occurs for more than 2
seconds

Replace the control board

CTER Errors of detecting voltages « Errors of detecting voltages e Check current
CT Failure | from three phase’s current « Noises too much 9 9 transformer signal and
- transformer to detect output . the voltage on the control
e e Control board failure
1| current. board.
CF20
Communicati| Use Profibus & Modbus Maybe use two kind of .
. o o e Check only use one kind
on Failure | Communication at the communication type at the same of communication tvpe
I~ _ T | same time. time. ype.
e
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10.3 Warning / Self-diagnosis Detection Function

When the inverter detects a warning, the keypad displays a warning code (flash).
Note: The fault contact output does not energize on a warning and the inverter continues operation.
When the warning is no longer active the keypad will return to its original state.

When the inverter detected a programming error (for example two parameters contradict each other of
are set to an invalid setting), the keypad displays a self-diagnostics code.

Note: The fault contact output does not energize on a self-diagnostics error. While a self-diagnostics
code is active the inverter does not accept a run command until the programming error is corrected.

Note: When a warning or self- diagnostic error is active the warning or error code will flash on the
keypad. When the RESET key is pressed, the warning message (flash) disappears and returns after 5
sec. If the warning or self-diagnostic error still exists.

Refer to Table 10.3.1 for and overview, cause and corrective action for inverter warnings and
self-diagnostic errors.

Table 10.3.1 warning / self-diagnosis and corrective actions

LED display Description Possible causes Corrective action
e Deceleration time set too N
short, resulting in ¢ Increase deceleration time
- . ¢ Reduce input voltage to
DC bus voltage exceeds | regenerative energy flowing v with the inout
oV the OV detection level: back from motor to the comply wi ) € npu
(flas hl) 200V class: 410vdc inverter voltage requirements or
Over voltage | 400V class: 820Vdc ) install an AC line reactor to
575V class:1050Vdc e The inverter input voltage is lower the input voltage
690V class: 1230Vdc tj);)ehtl)gf”:).ower factor « Remove the power factor
(for 400V class, if input * correction capacitor
voltage 01-14 is set lower correction capacitors. . Use d namicpbrakin. unit
than 400V, the OV e Excessive braking load. y . g o
4Y» detection value will is e Braking transistor or resistor * Replace braking transistor
— ) or resistor.
'| '| l,_j' decreased to 700Vdc) defective. Adiiet seed search
[ )
- e Speed search parameters set a:ameter
incorrectly. P '
uv DC bus voltage is lower
flash than the UV detection * The input voltage is too low. .
undEer voI%age ) ¢ Check the input voltage.
level or the pre-charge e Input phase loss. e Check input wiring
contactor is not active ¢ Acceleration time set too o
hile the inverter is short ¢ Increase acceleration time.
w .
. Check power source
running. * Input voltage fluctuation. . Re Iacz re-charge
o -
AV, 190Vdc: 200V class; ¢ Pre-charge contactor P P 9
11 _ q q contactor
(] 380Vdc: 400V class amaged. « Replace control board or
= 546Vdc:575/690V class | « DC bus voltage feedback P o e
(the detection value can signal value not incorrect. complete inverter.
be adjusted by 07-13)
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LED display Description Possible causes Corrective action
OH1 The temperature of the
Heatsink heat sink is too high. e Ambient temperature too e Install fan or AC to cool
overheat Note: when OH1 fault high. surroundings.
occurs three times within | e cooling fan failed e Replace cooling fan.
47V, five minutes, it is e Carrier frequency set too e Reduce carrier frequency.

OH |

required to wait 10
minutes before resetting
the fault.

high.
¢ Load too heavy.

e Reduce load / Measure
output current

OH2
(flash) )
Inverter over Inve_rter oyerhe_at_ warning _ o _
heati Multi-function digital input « Multifunction diaital input e Multi-function input function
eat|_ng set to 31. (Terminal S1 ~ overheat Warnir? acti\rl)e set incorrectly.
warning | sg) Active when 03-00 ~ 9 e Check wiring
AVYS | 03-07=31).
1)

OHZ
(fl(;;—h) Inverter output torque is . Check. over torque

over torque higher than 08-15 (over detection parameters
detection toqu_Je detect|_o_n Ie_vel) for | Load too heavy. (08-15/ 08-16).

V) the time specified in e Check and reduce motor
IaT 8?'16' tEartz;lmeter 08-14 = load, check and operation
i 0 activate. duty cycle.

uT .
(flash) Inverter output torque is
under torque | lower than 08-19 (under e Check under torque
detectign torque detection level) for | ¢ Sudden drop in load. detection parameters
AV, the time specified in o Belt break. (08-19 / 08-20).
| 08-20. Parameter 08-18 = e Check load / application.
[ 0 to activate.
bbl
(flash)
External
baseblock External base block
Terminal S1

NAZ )
| |

bb |

bb2
(flash) it
. . S Multi-function input
External e Multifunction digital input * ; :
baseblock | External base block external basebl%ck acrt)ive. fukr:ctllc(m set incorrectly.
Terminal S2 * Check wiring
AT )
bb3
(flash)
External

baseblock External base block

asebloc .
Terminal S3

AT )
| -

bbb
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LED display

Description

Possible causes

Corrective action

bb4
(flash)

External
baseblock

ANAY 2

bh4

External base block
(Terminal S4)

bb5
(flash)

External
baseblock

ANAY o

bh5

External base block
(Terminal S5)

bb6
(flash)

External
baseblock

ATV2
bho

External base block
(Terminal S6)

bb7
(flash)

External
baseblock

ALY
bb |

External base block
(Terminal S7)

bbh8
(flash)

External
baseblock

ANAY o

hbd

External base block
(Terminal S8)

¢ Multifunction digital input
external baseblock active.

e Multi-function input
function set incorrectly.
e Check wiring
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LED display

Description

Possible causes

Corrective action

oS Motor speed exceeds
(ﬂaSh) level set in 20-20 (PG
Motor over Over speed Level) for the
time set in 20-21 (PG « Motor speed overshoot  Check ASR parameters
speed over speed time). Active (ASR) group 21.
when 20-19 (=0 or 1). e PG ppr set incorrectly. e Check PG parameters
4V This fault is active V/F + e Overspeed parameters set o Check overspeed
— — PG and SV control mode incorrectly.
arameters 20-20/20-12.
,' ,"—, (00-00 = 1 or 3 or 4). P
- = Motor speed can be
monitored by 12-22
PGO PG pulses are not
(flash) received by the inverter | | o ol disconnected
PG open for the time specifiedin | /o~ O power. ' e Check PG wiring.
S 20-26 (PG open circuit . . Check PG . |
circuit detection time)  Mechanical brake active " ‘IE(C pl))owl?r supply.
: i e Make sure brake is
4 VYV . | Thisfaultis active V/F + preventing motor from released.
I 1 | PG and SV control mode trning.
I Il | (00-00=10r3or4).
DEV Motor speed rises above
fash 20-23 level (PG speed e Load toq heavy . e Check load -
(flash) deviation level) for the * Mechanical brake active o Make sure brake is
Speed time specified in 20-24 preyentlng motor from released.
deviation | (pG deviation turning. o Check PG wiring
time).Active when * PG wiring error. Check PG . t
) _ e PG parameters (group 20) e Lhec parameters
AVY2 parameter 20-22(=0 0r 1). | = ot i orrectly. 20-23/20-24.
In_11 This fault is active V/F + ectly . .
TN PG and SV control mode | * Acceleration / deceleration ¢ Increase Acceleration /
(00-00 = 1 or 3 or 4). time set to short. deceleration time.
OL1
Motor Internal motor overload * Voltage setting V/F mode too | * Check VIf curve.
X . . high, resulting in e Check motor rated current
overload protection tripped, active o
when protection curve over-excitation of the motor. e Check and reduce motor
1 08-05 = XxX1. * Mct)t_or ratedti:urrent (02-01) load, check and operation
L1_ set incorrectly.
e Load too heavy. duty cycle.
oL2 Inverter thermal overload . * Check V/f curve.
Inverter protection tripped. If an * XOI;age seltt_tmg. VIF mode too | , Replace inverter with larger
overload inverter overload occurs 4 \gh, resuting in rating.
. o ) L over-excitation of the motor.
‘mI times in five minutes, itis | oo rating too small. * Check and reduce motor
_i_ required to wait 4 minutes | ) o 15 heavy. load, check and operation

before resetting the fault.

duty cycle.
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LED display Description Possible causes Corrective action
CE
(flash) . .
Y+ | No Modbus e Connection lost or wire :
communicati S .
communication received broken. Check connection
on error Check host computer /
7 for 2 sec. e Host stopped software
T_'_ Active when 09-07=3. communicating. '
_C
CLA
over current
prlc;t/ee(it'lbt\)n ,I[E\éecrhiiec#tr;ﬁg:erssgges e Inverter current too high. Check load and duty cycle
e Load too heavy. operation.
477, level A.
,‘ |l
_Li
CLB
over current
prlcét/eecltg) : iﬂ\ée(:;er::lgtrrerg:éssg:es e Inverter current too high. Check load and duty cycle
AT level B P ¢ Load too heavy. operation.
1|
L0
Retry
(flash) Automatic reset activated, | » Parameter 07-01 set to a
retry warning is displayed until value greater than 0. Warning disappears after
AvYVYYV S restart delay time set e Parameter 07-02 setto a automatic reset.
I_El':l_ n:: (07-01) expires. value greater than 0.
ES
(flash)
External
emergency | External emergency stop | e 03-00~03-08 set to 14, and * Turn off run command, and
Enabled. he diaital i bled remove external
stop the digital input enabled.
PRATS emergency stop command.
—C
!
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Possible causes

Corrective action

LED display Description
EF1 (flash)
External fault | External fault (Terminal
(S1) S1) Active when 03-00=
4YV» 25, and Inverter external
—_ fault selection 08-24=2.
i
EF2 (flash)
External fault | External fault (Terminal
(S2) S2) Active when 03-01=
25, and Inverter external
‘—Y—v ﬁ' fault selection 08-24=2.
cCIC
EF3 (flash)
External fault | External fault (Terminal
(S3) S3) Active when 03-02=
47V, 25, and Inverter external
—— fault selection 08-24=2.
C — 2
EF4 ( flash )
External fault | External fault (Terminal
(S4) S4) Active when 03-03=
\VY) 25, and Inverter external
—_ 1_1 fault selection 08-24=2.
_J
EF5 (flash )
External fault | External fault (Terminal
(S5) S5) Active when 03-04=
YNAT 25, and Inverter external
1 fault selection 08-24=2.
C l‘ ‘
EF6 (flash )
External fault | External fault (Terminal
(S6) S6) Active when 03-05=
4YY» 25, and Inverter external
1 : fault selection 08-24=2.
C I~
EF7 (flash )
External fault | External fault (Terminal
(S7) S7) Active when 03-06=
47V, 25, and Inverter external
i " fault selection 08-24=2.
cCr
EF8 (flash)
External fault | External fault (Terminal
(S8) S8) Active when 03-07=
\VY} 25, and Inverter external
_ | ' fault selection 08-24=2.
l_l

o Multifunction digital input

external fault active and
parameter 08-24 = 2 for
operation to continue.

Multi-function input
function set incorrectly.
Check wiring
Multi-function input
function set incorrectly.
Check wiring
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LED display Description Possible causes Corrective action
EF9 (flash)
error of Forward run and reverse
forward/revers | run are active within 0.5
. e Forward run and reverse run e Check run command
al rotation sec of each other. Stop tive (see 2-wire control) wirin
4YV» method set by ac ' 9
o parameter 07-09.
SEO1 e Some parameter ranges are
Rang setting determined by other inverter
error parameters which could cause
an out of range warning when
Parameter setting falls thg dependency pgrameter Is
outside the allowed adjusted. Example: e Check parameter setting.
'RAANS range 1.02-00>02-01,0r 20>02-21
o ' 2.00-12>00-13,
- 3.00-07 = 1,00-05=00-06
4.02-03 > 02-06 or 02-22 >
02-25
5.20-16 < 20-15
o Multi-function digital input
terminals (03-00 to 03-07) are
SE02 set to the same function (not
Digital input including ext. fault and not

terminal error

-
—
Ja
Iy

Hnle
17
C

A

Multi-function input
setting error.

used.) or OUP/DOWN
commands are not set at the
same time( they must be used
together). @ UP/DOWN
commands (08 and 09) and
ACC/DEC commands (11) are
set at the same time. ®Speed
search 1(19, maximum
frequency) and Speed search
2 (34, from the set frequency)
are set at the same time.
03-00~03-07 set two-wire and
three-wire in the same time.

e Check multi-function
input setting.

SEO03
V/f curve error

V/f curve setting error.

¢ VV/F curve setting error.

® 01-02 > 01-12 > 01-06
>01-08;

¢ (Fmax) (Fbase) (Fmidl)
(Fmin)

®01-16 > 01-24 > 01-20 >

Check V/F parameters

S AA Y 01-22;
CE 4 « (Fmax2) (Fbase2)(Fmid1)
- (Fmin2)
SEO05 e 10-00 and10-01 set to
PID selection 1(All) or set to 2(Al2)
error e 10-29=1o0r2and 10-25 = e Check10-00 and 10-01
PID selection error. lallow to reverse. e Check 10-29 and 10-25
'RAANS e 10-29=1or 2 and 10-03 e Check 10-29 and 10-03
e =1xxxb(PID output+ target
By value)
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LED display Description Possible causes Corrective action
uzg; Inverter capacity setting

selection error: _ _ e Inverter capacity setting does « Check inverter capacity
Inverter capacity setting not match voltage class .

error setting 13-00.
YYVV 13-00 does not match (13-00).
H::'E - the rated voltage.
SEOQ7 ¢ Install PG feedback card.
PG card error . ¢ No PG feedback card installed. | ¢ Check control mode.
Inverter PG card setting .
e Set wrong type for PM e Set right type for PM
YYY error
’*_ A ' Encoder Type (22-08) Encoder Type (22-08)
21 and power on again.
SEO08

PM Motor Inverter rating does not e Inverter rating does not support

mode error | sypport the PM Motor 9 PP e Check control mode.

(_V_V'_V’ﬁ' mode. PM motor control mode.

1 |

o I [

SEQ9 heck bulse i
Pl setting « Inverter pulse input selection * Check pulse input
selection (03-30) and
error i - i i i
Inverter PI setting error (03-30) selection conflicts with PID source (10-00 and
"_’V_V'_Vuf’ PID source (10-00 and 10-01). 10-01)
J_1J '
FB .
PID feedback signal falls
(flash) e
PID feedback below level specified in
breakin 10-12 (PID feedback
9 loss detection level) for : : e Check feedback wiring
) e ¢ Feedback signal wire broken
the time specified in ¢ Replace feedback
e Feedback sensor broken.
PRI 10-13 (Feedback loss sensor.
detection time). Active
—_ when parameter (10-11
—o (I (
USP q
(flash) e USP at power-up (activated * Remove run comman
Unattended by multi-function digital input) orreset inverter via
. . X multi-function digital
Start Unattended Start is enabled. The inverter will :

Protection . . input (03-00 to 03-07 =
Protection (USP) is not accept a run command. 17) or use the RESET
enabled (enabled at ¢ While the warning is active the

i . key on the keypad to

4YV» power-up.) inverter does not accept a run :

g reset inverter.

— command. (See parameter e Activate USP input and
i 03-00 - 03-08 = 50). P

re-apply the power.
STPO
Zero Speed

Stop Error | Frequency command is | ¢ Frequency command is .

P smaller than 01-08 smaller than motor minimum ¢ ?ggrl:rsnt;rr}%quency

without DC brake. output frequency.

LNAAY <

cCoonm

JC0 1
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LED display Description Possible causes Corrective action
STP2
External External Terminal is
. main run command
Terminal source selection e Run command executes from | ¢ Remove the run
Stop Error | (00-02=1) and run external terminal but executes command from external
command executes but stop command from keypad. terminal
\ YvyY, executes stop command
L D 1 from keypad.
'H —
EnC Check encoder wiring

Encoder Error

NAAT
cri

PG card is connected
but encoder signal error
is detected when motor
auto rotational tuning is
running.

e Abnormal encoder signal

17-07 PG pulse number
setting is not
corresponding to the
encoder.

Replace the encoder.

RunEr
Wrong
running Revise the command
direction Running direction is * ﬂ’%%k }28 gganglaggn%rglotgg among 11-00, jog and DI
Error different from 11-00 see if any difference. gci)fpet;glntoesee if any
AYYY
_
LIz
PArEr
Parameter
setting error | parameter setting error e The parameter setting is Please refer to the
4vVYy V! » wrong manual for correct setting
o0
1 l —I~
STP1
Direct start Remove the run
warnin The inverter can't start * Run command from the command from the
g directly. due to 07-04=1 terminal is enabled and inal fi d
NAAR Y, 07-04=1 terminal first, an
C enabled later.
JC |
) FirE Check the environment
Fire mode and confirm the fire
enabled Fire mode enabled e Fire mode enabled. status. If no fire, turn off
ayVvyv V_} the power and power on
’—, —C - again.
AdCEr
Voltage on
C/B error
The voltage on the ° Elrr_ors Otf detectlkr:g voltages Check the voltage on the
control board error ¢ Noises 160 much control board.
RAAATS e Control board failure
I
AUl
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LED display Description Possible causes Corrective action
EPErr
EEPROM .
Restore factory setting,
Save error . o EEPROM circuit failure then cut off the power
The data save in .
; e Parameter check error after and power on again.
EEPROM is wrong. . )
SSAAA NS power on If warning again, replace
o control board.
I_F' =
bdErr
Control board
error Firmware can't meet e Firmware can’t meet Control Replace the control
Control board. board. board.
4y V'_V \ N
| S
Dd i
PaLa:)rrgEter lock K d Lifting the parameter
E)paarglsrcvegreg) glcre agz COCU® | o parameter lock key code lock key code, to enter
4y vﬁ locked already enable (13-07) the correct parameter for
NI 13-07
i
Set password
failed e To enable the parameter lock Enter the correct
Parameter lock key code key code (password) function parameter for 13-07 to
CAAAN < cannot enable y P : ’ enable the parameter
___ but the password is not correct lock k
crrz ock key
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10.4 Auto-tuning Error

When a fault occurs during auto-tuning of a standard AC motor, the display will show the “AtErr” fault

and the motor stops. The fault information is displayed in parameter 17-11.

Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.4.1, for

fault information during tuning, cause and corrective action.

Table 10.4.1 Auto-tuning fault and corrective actions

Error Description Cause Corrective action
e Motor Input data error
during auto-tuning. e Check the motor tuning
01 Motor data input error. | e Inverter output current data (17-00 to 17-09).
does not match motor e Check inverter capacity
rated current.
Motor lead to lead
02 resistance R1 tuning
error. o
Motor leakage * Auto-tuning is not e Check the motor tuning
03 inductance tuning completed within the data (17-00 to 17-09).
error. specmed_ time e Check motor connection.
. e Auto-tuning results fall .
04 Motor rotor resistance outside parameter setting . Dlsconnect motor load.
R2 tuning error. range. . Check. |nve.rter.current
Motor mutual ' « Motor rated current detection circuit and
05 inductance Lm tuning exceeded. DCCTs. _ _
error. « Motor was disconnected. ¢ Check motor installation.
Deadtime
07 compensation
detection error
e Check motor rated
. current.
06 Motor encoder error ¢ PG feedback noise « Check PG card
grounding.
Motor acceleration * Motor fails to accelerate in | e Increase acceleration
08 error (Rotational type the specified time (00-14= time (00-14).
auto-tuning only). 20sec). e Disconnect motor load.
¢ No load current is higher
than 70% of the motor
rated current. e Check the motor tuning
09 Other e Torque reference exceeds data (17-00 to 17-09).
100%. e Check motor connection.
¢ Errors other than
ATEO1~ATEOS.

10-17




10.5 PM Motor Auto-tuning Error

When a fault occurs during auto-tuning of a PM motor, the display will show the “IPErr” fault and the

motor stops. The fault information is displayed in parameter 22-18.

Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.5.1, for

fault information during tuning, cause and corrective action.

Table 10.5.1 Auto-tuning fault and corrective actions for PM motor

Error Description Cause Corrective action
Magnetic pole ¢ Inverter output current e Check the motor tuning
01 alignment tuning does not match motor data (22-02).
failure (static). current. e Check inverter capacity
¢ Magnetic pole cannot be
02 PG option missing. aligned without PG option * ::gsrzi” PG feedback
card. )
Magnetic pole
alignment . . ¢ Check for active
. ¢ System abnormality during . -
03 auto-tuning abort . . protection functions
. . magnetic pole alignment. ) )
during rotational preventing auto-tuning.
auto-tune.
Timeout during
. e Check motor.
04 g?iﬁggtpdodﬁn e Motor cannot rotate ¢ Check motor wiring.
rot%tional auto-t%ne e Check brake released.
Circuit tuning time e System abnormality during * Check for actwg
05 o : protection functions
out. circuit tuning. . i
preventing auto-tuning.
e Check motor rated
. current.
06 Encoder error ¢ PG feedback noise « Check PG card
grounding.
e Check the motor tuning
07 Warning ¢ -Other motor tuning error data (22-02).
e Check motor connection.
Motor current out of
range during
08 magnetic pole ¢ Motor cannot operate at e Check PG card wiring
alignment low speeds. e Check motor connection.
(rotational
auto-tune).
Current out of ranae | * Inverter output current e Check the motor tuning
09 during circuit tuning does not match motor data (22-02).
9 9: current. e Check inverter capacity
Magnetic pole o Retry magnetic pole
. 9 P e Auto-tuning is not * . ymag p .
10 alignment and successful alignment and circuit
circuit tuning failed. tuning.
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Chapter 11 Inverter Peripheral devices and Options

11.1 Braking Resistors and Braking Units

Inverters ratings 200V 1 ~ 25HP / 400V 1 ~ 40HP / 575V 1~10HP/600V 15~40HP have a built-in
braking transistor. For applications requiring a greater braking torque an external braking resistor can
be connected to terminals B1 / P and B2; for inverter ratings above 200V 30HP / 400V 50HP/600V
50HP, an external braking unit (connected to ® - © of the inverter) and a braking resistor (connected to
two ends of the detection module BR® - BRO) is required.

Table 11.1.1 List of braking resistors and braking units

Minimum
Inverter Braking unit Braking resistor Braking X .
Resistance™
torque
Spec for one
. Qty . ty (Peak /
Input Qty Resistor Resistor and )
il HP | KW | Model o Part Number e Req. di . Req. | Continues)| (Q) (W)
oltage eq. specification imensions
8 9 P (set) (pcs)| 10%ED
(L*W*H) mm
150W/200Q
1 [0.75 - - JNBR-150W200 150W/200Q 1 1 119% 17Q | 1000W
(251*28*60)
200V 150W/100Q
2 |15 - - JNBR-150W100 150W/100Q 1 1 119% 17Q | 1000W
1/30 (251*28*60)
260W/70Q
3|22 - - JNBR-260W70 260W/70Q 1 1 115% 17Q | 1000W
(274*40*78)
390W/40Q
5 |37 - - JNBR-390W40 390W/40Q 1 1 119% 17Q | 1000W
(395*40*78)
520W/30Q
75| 5.5 - - JNBR-520W30 520W/30Q 1 1 108% 17Q | 1000W
(400*50*100)
780W/20Q
10| 7.5 - - JNBR-780W20 780W/20Q 1 1 119% 11Q |1500W
(400*50*100)
1200W/27.2Q
15| 11 - - IJNBR-2R4KW13R6 | 2400W/13.6Q 1 2 117% 11Q | 1500W
(535*60*110)
1500W/20Q
20| 15 - - IJNBR-3KW10 3000W/10Q 1 2 119% 7Q | 2400W
(615*60*110)
200V 1200W/32Q
25 118.5 - - JNBR-4R8KW8 4800W/8Q 1 4 119% 7Q | 2400W
30 (535*60*110)
1200W/27.2Q
30 | 22 |JNTBU-230| 1 JNBR-4R8KW6R8 4800W/6.8Q 1 4 117% 5.5Q | 3000W
(535*60*110)
1500W/20Q
40 | 30 [INTBU-230| 2 JNBR-3KW10 3000W/10Q 2 4 119% 5.5Q |3000W
(615*60*110)
1500W/20Q
50 | 37 |JNTBU-230| 2 IJNBR-3KW10 3000W/10Q 2 4 99% 5.5Q | 3000W
(615*60*110)
1200W/27.2Q
60 | 45 [IJNTBU-230| 2 JNBR-4R8KW6R8 4800W/6.8Q 2 8 117% 5.5Q | 3000w
(535*60*110)
1200W/27.2Q
75| 55 |JNTBU-230| 2 JNBR-4R8KW6R8 4800W/6.8Q 2 8 98% 5.5Q | 3000W
(535*60*110)
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Minimum
Inverter Braking unit Braking resistor Braking ) .
Resistance™
torque
Spec for one
Qty ty (Peak /
Input Qty Resistor Resistor and )
- HP | KW Model o Part Number icati Req. di . Req. | Continues)| (Q) (W)
oltage eq. specification imensions
s g 3 (set) (pcs) | 10%ED
(L*W*H) mm
1200W/27.2Q
100| 75 [INTBU-230| 3 JNBR-4R8KW6RS8 4800W/6.8Q 3 12 108% 5.5Q |3000W
(535*60*110)
1200W/27.2Q
125 90 |JNTBU-230| 4 JNBR-4R8KW6R8 4800W/6.8Q 4 16 113% 5.5Q | 3000W
(535*60*110)
1200W/27.2Q
150| 110 [INTBU-230| 4 JNBR-4R8KW6R8 4800W/6.8Q 4 16 98% 5.5Q |3000W
(535*60*110)
Minimum
Inverter Braking unit Braking resistor Braking .
Resistance™
torque
Spec for one
ty (Peak /
Input Qty Resistor Qty | Resistor and X
HP (KW | Model Part Number . i . Regq. | Continues) | (Q) (W)
Voltage Req. specification |Req.| dimensions
(pcs)| 10%ED
(L*W*H) mm
150W/750Q
1 |0.75 - - JNBR-150W750 150W/750Q | 1 1 126% 120Q | 600W
(251*28*60)
150W/400Q
2 |15 - - JNBR-150W400 150W/400Q 1 1 119% 120Q | 600W
(251*28*60)
260W/250Q
3 2.2 - - JNBR-260W250 260W/250Q 1 1 126% 100Q | 680W
(274*40*78)
400W/150Q
5 |37 - - JNBR-400W150 400W/150Q 1 1 126% 60Q |1200W
(395*40*78)
600W/130Q
7.5 |55 - - JNBR-600W130 600W/130Q 1 1 102% 430 |1600W
(470*50*100)
800W/100Q
10 | 7.5 - - JNBR-800W100 800W/100Q 1 1 99% 43Q |1600W
(535*60*110)
1600W/50Q
15 11 - - JNBR-1R6KW50 1600W/50Q 1 1 126% 430 |1600W
400V (615*60*110)
3¢ 1500W/40Q
20 | 15 - - JNBR-1R5KW40 1500W/40Q 1 1 119% 220 |3000W
(615*60*110)
1200W/32Q
25 |18.5 - - JNBR-4R8KW32 4800W/32Q 1 4 119% 14Q (4800W
(535*60*110)
1200W/27.2Q
30 | 22 - - JNBR-4R8KW27R2 |4800W/27.2Q| 1 4 117% 14Q [4800W
(535*60*110)
1500W/20Q
40 | 30 - - JNBR-6KW20 6000W/20Q 1 4 119% 11Q (6000W
(615*60*110)
1200W/32Q
50 | 37 |IJNTBU-430| 2 JNBR-4R8KW32 4800W/32Q 2 8 119% 19.20Q |3600W
(535*60*110)
1200W/27.2Q
60 | 45 |JNTBU-430( 2 IJNBR-4R8KW27R2 |4800W/27.2Q| 2 8 117% 19.2Q | 3600W
(535*60*110)
1500W/20Q
75 | 55 |JNTBU-430| 2 JNBR-6KW20 6000W/20Q 2 8 126% 19.2Q) |3600W
(615*60*110)
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Minimum

Inverter Braking unit Braking resistor Braking X .
Resistance™
torque
Spec for one ' ® qk/
ea
Input Qty Resistor Qty | Resistor and v X
HP | KW | Model Part Number . i . Req. | Continues) | (Q) (w)
Voltage Req. specification [Req.| dimensions
(pcs)| 10%ED
(L*W*H) mm
1500W/20Q
100 | 75 |INTBU-430| 3 JNBR-6KW20 6000W/20Q | 3 (615*60%110) 12 139% 19.2Q |3600W
1500W/20Q
125 | 90 [JNTBU-430| 3 JNBR-6KW20 6000W/20Q 3 (615*60*110) 12 115% 19.20 |3600W
1500W/20Q
150 | 110 [JNTBU-430| 4 IJNBR-6KW20 6000W/20Q | 4 (615*60%110) 16 125% 19.2Q |3600W
1500W/20Q
175 | 132 |JNTBU-430| 4 JNBR-6KW20 6000W/20Q 4 (615%60*110) 16 111% 19.2Q) | 3600W
1500W/20Q
215 | 160 |JNTBU-430| 5 IJNBR-6KW20 6000W/20Q 5 (615*60%110) 20 112% 19.2Q |3600W
215H 1500W/20Q
160 | INTBU-430| 6 JNBR-6KW20 6000W/20Q 6 24 120% 19.2Q) | 3600W
(Note) (615*60*110)
1500W/20Q
270 | 200 |JNTBU-430| 6 IJNBR-6KW20 6000W/20Q 6 (61560%110) 24 108% 19.2Q |3600W
1500W/20Q
300 | 220 [JNTBU-430( 6 JNBR-6KW20 6000W/20Q 6 (615%60*110) 24 99% 19.2Q) | 3600W
1500W/20Q
375 | 280 |JNTBU-430| 8 IJNBR-6KW20 6000W/20Q | 8 (61560%110) 32 105% 19.2Q | 360W
1500W/20Q
425 | 315 |JNTBU-430| 9 JNBR-6KW20 6000W/20Q 9 (615%60*110) 36 104% 19.2Q | 360W

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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Minimum

Inverter Braking unit Braking resistor Braking .
Resistance™
torque
Spec for one
X Qty . (Peak /
Input Qty Resistor Resistor and | Qty )
e HP | KW | Model o Part Number ificati Req. di . R Continues) | (Q) | (W)
oltage eq. specification imensions eq.
g q . (set) % | 10%ED
(L*W*H) mm | (pcs)
130
1 (075 - - - 150W/1400Q 1 1 120% a 1600W
130
2 |15 - - - 250W/800Q 1 1 120% 0 1600W
575V 130
3|22 - - - 350W/600Q 1 1 120% 1600W
30 Q
130
5|37 - - - 600W/350Q 1 1 120% 0 1600W
130
7.5| 55 - - - 850W/240Q 1 1 120% a 1600W
10000
15| 11 - - - 1600W/150Q 1 1 120% 250 W
250 | 10000
20| 15 - - - 2400W/110Q 1 1 120% W
690V 120% 250 |10000
251185 - - - 3000W/90Q 1 - 1
30 W
120% 250 |10000
30 | 22 - - - 3300W/80Q 1 - 1
w
120% 250 {10000
40 | 30 - - - 4400W/60Q 1 - 1 W

*1: Minimum resistance is the acceptable minimum value of the braking resistor for a single braking unit.

Note: Keep sufficient space between inverter, braking unit and braking resistor and ensure proper cooling is provided for.
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11.2 AC Line Reactors

An AC line reactor can be used for any of the following:

- Capacity of power system is much larger than the inverter rating.
- Inverter mounted close to the power system (in 33ft / 10 meters).
- Reduce harmonic contribution (improve power factor) back to the power line.
- Protect inverter input diode front-end by reducing short-circuit current.
- Minimize overvoltage trips due to voltage transients.

Please select the AC line reactor based on the inverter rating according to the following table.

Table 11.2.1 List of AC Line Reactors

Model AC reactor
Input Rated Current(A) Specification Rated Current(A)
Voltage - HD/ND EanNdmber (mH/A)

5/6 JNACL1P7M15A2 1.7mH 15A
200V 8/9.6 JNACL1P1M20A2 1.1mH 20A
1e/s0 11/12 JNACLOP85M25A2 0.85mH 25A

5.4 17.5/22 JNACLOP46M25A2 0.46mH 25A

7.5 25/30 JNACLOP34M40A2 0.34mH 40A

10 33/42 JNACLOP24M50A2 0.24mH 50A

15 47/56 JNACLOP18M70A2 0.18mH 70A

20 60/69 JNACLOP15M85A2 0.15mH 85A

25 73/79 JNACLOP13M95A2 0.13mH 95A

200V 30 85/110 JNACLOPO9M140A2 0.09mH 140A
k%] 40 115/138 JNACLOPQO7M170A2 0.07mH 170A
50 145/169 JNACLOPO6M210A2 0.06mH 210A

60 180/200 JNACLOPO5M250A2 0.05mH 250A

75 215/250 JNACLOP04M310A2 0.04mH 310A

100 283/312 JNACLOPO3M390A2 0.03mH 390A

125 346/400 JNACLOPO3M490A2 0.03mH 490A

150 415/450 JNACLOP02M550A2 0.02mH 550A
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Table 11.2.1 List of AC Line Reactors (continued)

Model AC reactor
Input Rated Current(A) Specification Rated Current(A)
Voltage HP HD/ND Part Number (mH/A)
3.4/4.1 JNACL4P9M5A4 4.9mH 5A
4.2/5.4 INACL3P7M6P5A4 3.7mH 6.5A
5.5/6.9 INACL2P9M8P5A4 2.9mH 8.5A
5.4 9.2/12.1 INACL1P7M15A4 1.7mH 15A
7.5 14.8/17.5 JNACL1P2M25A4 1.2mH 25A
10 18/23 JNACLOP88M30A4 0.88mH 30A
15 24/31 JNACLOP65M40A4 0.65mH 40A
20 31/38 JNACLOP53M50A4 0.53mH 50A
25 39/44 INACLOP46M55A4 0.46mH 55A
30 45/58 JNACLOP35M70A4 0.35mH 70A
40 60/73 JNACLOP28M90A4 0.28mH 90A
400V 50 75/88 JNACLOP23M110A4 0.23mH 110A
3@ 60 91/103 JNACLOP2M130A4 0.2mH 130A
75 118/145 JNACLOP14M180A4 0.14mH 180A
100 150/168 JNACLOP12M210A4 0.12mH 210A
125 180/208 INACLOP1M260A4 0.1mH 260A
150 216/250 JNACLOP08M310A4 0.08mH 310A
175 260/296 JNACLOP07M360A4 0.07mH 360A
215 295/328 JNACLOP06M400A4 0.06mH 400A
215H(Note) 330/370 JNACLOP0O5M550A4 0.05mH 550A
270 370/435 JNACLOP0O5M550A4 0.05mH 550A
300 450/515 JNACLOP04M630A4 0.04mH 630A
375 523/585 JNACLOP04M720A4 0.04mH 720A
425 585/585 JNACLOP04M720A4 0.04mH 720A

Note: The spec
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Table 11.2.1 List of AC Line Reactors (continued)

Model AC reactor
Input HP Rated Current(A) Specification Rated Current(A)
Voltage HD/ND (mH/A)
1.7/3.0 2.0mH 15A
2 3/4.2 2.0mH 15A
575V 3 4.2/5.8 2.0mH 15A
30 5.4 6.6/8.8 2.0mH 15A
7.5 9.9/12.2 2.0mH 15A
10 11.4/14.5 2.0mH 15A
15 15/19 1.5mH 35A
20 19/22 1.5mH 35A
25 22/27 1.5mH 35A
63;\/ 30 27/34 1.5mH 35A
40 34/42 0.84mH 60A
50 42/52 0.84mH 60A
60 54/62 0.84mH 60A
75 62/80 0.45mH 100A
100 86/99 0.45mH 100A
125 99/125 0.30mH 200A
150 131/147 0.30mH 200A
175 147/163 0.30mH 200A
215 163/212 0.30mH 200A
250 192/216 0.15mH 300A
270 216/246 0.15mH 300A

Note: AC reactors listed in this table can only be used for the inverter input side. Do not connect AC reactor to the inverter
output side. Both 200V class 50HP ~ 150HP and 400V class 100HP ~ 425HP and 600V class 100HP~300HP have a built-in
DC reactors. If required by the application an AC reactor may be added.
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11.3 Input Noise Filters

A. Input Noise Filter on Specifications & Ratings

Install a noise filter on power supply side to eliminate noise transmitted between the power line and the
inverter. The inverter noise filter shown in Table 11.4.1 below meets the EN61800-3 class A
specification. 400V inverter class models can be ordered with integrated noise filter.

Table 11.4.1 Input Noise Filter Specifications and Ratings

Inverter size Noise filter

Input voltage HP Model Dimension
1HP/2HP FS32124-23-99 | 350*100*55

200V 10 3HP FN3258-16-45 | 264*45*70
1HP/2HP FN3258-16-45 | 264*45*70

3HP FN3258-16-45 | 264*45*70

5HP FS3258-42-47 | 330*50*85

7.5HP FN3258-42-47 | 330*50*85

10HP FS32123-40-99 | 330*85*90

200V 3@ [15HP FS32125-56-99 | 318*80*135
20HP/25HP FS32125-79-99 | 360*95*90
30HP/40HP FS32125-138-99 [320%226.5*86
50HP/60HP FS32125-211-99 |320*226.5*86
75HP/100HP FS32125-312-99 {320*226.5*86
125HP/150HP FN3270H-1000-99|610*230*132
1HP/2HP/3HP JN5-FLT-8A 102*130*92

5HP/7.5HP JIN5-FLT-19A | 123*141*92
10HP/15HP JN5-FLT-33A |132*206*124

20HP" FN3258-42-47 | 330*50*85

400V 20HP/25HP/30HP JIN5-FLT-63A |127*260*131
30 40HP/50HP/60HP JN5-FLT-112A | 186*284*128
75HP FN3258-180-40 [452*120*170
100HP FS32126-165-99 |320%226.5*86
125HP/150HP/175HP/215HP (F7) FS32126-328-99 |320*226.5*86
215HP(F8)(Note)/270HP/300HP/375HP/425HP |FN3270H-1000-99|610*230*132

*1: This model of 20 HP is not built-in filter. If customer would like to install the filter, the plug-in
mode is allowable instead of the built-in mode.

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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Inverter size

Noise filter

Input voltage HP Model Dimension
575V 1HP/2HP/3HP/5HP FN258HV-7-29 255*50*126
30 7.5HP/10HP FN258HV-16-29 305*55*142
15HP/20HP/25HP/30HP FN258HV-30-33 335*60*150
40HP FN258HV-42-33 329*70*185
50HP/60HP FN258HV-55-34 329*80*185
75HP FN258HV-75-34 329*80*220
62;\/ 100HP/125HP FN258HV-100-35 379*90*220
150HP FN258HV-130-35 439*110*240
175HP FN3359HV-150-28 300*210*120
215HP FN3359HV-180-28 300*210*120
250HP/270HP FN3359HV-250-28 300*230*125
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. Input or Output Noise Filter (EMI Suppression Zero Phase Core)

Part Number: 4H0O00D0250001

Select a matched ferrite core to suppress EMI noise according to the required power rating and
wire size.

The ferrite core can attenuate high frequencies in the range of 100 kHz to 50 MHz, as shown in
figure 11.4.1 below, and therefore should minimize the RFI generated by the inverter.

The zero-sequence noise ferrite core can be installed either on the input side or on the output side.
The wire around the core for each phase should be wound by following the same convention and in
one direction. The more turns without resulting in saturation the better the attenuation. If the wire

size is too large to be wound, all the wiring can be grouped and put through several cores together
in one direction.

—|
~ N N
N
g 10 SNy 1
C -
RS 1
2 -20 i
2 — 1l
£ N\
Z -30
_40 1 2 3 4
10 10 10 10 1C

Interference Frequency (kHz)

Fig. 11.4.1 Frequency attenuation characteristics (10 windings case)

Induction Motor

yyyi
777

Ground

Fig. 11.4.2 Example of EMI Suppression Zero Phase Core Application

Note: All the wiring of phases U/T1, V/T2, W/T3 must pass through the same zero-phase core without crossing over.
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11.4 Input Current and Fuse Specifications

200V class
3 phases Single-phase
Horse 100% of rated Rated input Three-phase rated input
Model KVA output current )
power TG current fuse rating current
HD/ND HD/ND
A510-2001-SH 1 1.9 5/6 5.4/6.5 20 9.4/11.3
A510-2002-SH 2 3 8/9.6 8.5/10.3 30 14.7/17.9
A510-2003-SH 3 4.2 11/12 11.7/12.8 50 20.3/22.1
A510-2005-SH3 5 6.7 17.5/22 18.7/22.3 50 X
A510-2008-SH3 7.5 9.5 25/30 26.3/31.6 63 X
A510-2010-SH3 10 12.6 33/42 34.5/41.7 100 X
A510-2015-SH3 15 17.9 47/56 51.1/60.9 120 X
A510-2020-SH3 20 22.9 60/69 65.2/75 150 X
A510-2025-SH3 25 28.6 73/80 79.4/85.9 200 X
A510-2030-SH3 30 32.4 85/110 92.4/119.6 250 X
A510-2040-SH3 40 43.8 115/138 125/150 300 X
A510-2050-SH3 50 55.3 145/169 159/186 400 X
A510-2060-SH3 60 68.6 180/200 186/232 500 X
A510-2075-SH3 75 81.9 215/250 232/275 600 X
A510-2100-SH3 100 108 283/312 275/343 700 X
A510-2125-SH3 125 132 346/400 380/440 800 X
A510-2150-SH3 150 158 415/450 456/495 800 X
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400V class

100% of rated

Horse Rated input current .
Model KVA output current Fuse rating

power HD/ND HD/ND
A510-4001-SH3(F) 1 2.6 3.4/4.1 3.7/4.5 10
A510-4002-SH3(F) 2 3.2 4.2/5.4 5.3/5.9 16
A510-4003-SH3(F) 3 4.2 5.5/6.9 6.0/7.5 16
A510-4005-SH3(F) 5 7 9.2/12.1 9.6/11.6 25
A510-4008-SH3(F) 7.5 11.3 14.8/17.5 15.5/18.2 40
A510-4010-SH3(F) 10 13.7 18/23 18.7/24.0 50
A510-4015-SH3(F) 15 18.3 24/31 25.0/32.3 63
A510-4020-SH3(F) 20 23.6 31/38 33.7/41.3 80
A510-4025-SH3(F) 25 29.7 39/44 42.4/47.8 100
A510-4030-SH3(F) 30 34.3 45/58 48.9/58.7 120
A510-4040-SH3(F) 40 45.7 60/73 65.2/78.3 150
A510-4050-SH3(F) 50 57.2 75/88 81.5/95.7 200
A510-4060-SH3(F) 60 69.3 91/103 98.9/112 250
A510-4075-SH3 75 85.4 118/145 130/159 300
A510-4100-SH3 100 114 150/168 159/181 400
A510-4125-SH3 125 137 180/208 181/229 500
A510-4150-SH3 150 165 216/250 229/275 600
A510-4175-SH3 175 198 260/296 275/325 700
A510-4215-SH3 215 225 295/328 325/361 700
A510-4215-SH3H(Note) 215 251 330/370 367/407 700
A510-4270-SH3 250 270 380/435 407/478 800
A510-4300-SH3 300 317 450/515 495/566 800
A510-4375-SH3 375 400 523/585 575/643 1000
Ab510-4425-SH3 425 446 585/585 643.5/643.5 1000

Note: The spec. please refer to Chapter 3.18, the rated current is 330/370A.
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600V class

Horse 100% of rated Rated input current )
Model _— KVA output current HB/IND Fuse rating
HD/ND
A510-5001-SH3(C3) 1 1.7 1.7/3.0 1.7/3.0 10
A510-5002-SH3(C3) 2 3 3/4.2 3/4.2 10
A510-5003-SH3(C3) 3 4.2 4.2/5.8 4.2/5.8 10
A510-5005-SH3(C3) 5 6.6 6.6/8.8 6.6/8.8 15
A510-5008-SH3(C3) 7.5 9.9 9.9/12.2 9.9/12.2 20
A510-5010-SH3(C3) 10 114 11.4/14.5 11.4/14.5 20
A510-6015-SH3(C3) 15 17.9 15/19 15/19 30
A510-6020-SH3(C3) 20 22.7 19/22 19/22 40
A510-6025-SH3(C3) 25 26.3 22/27 22/27 40
A510-6030-SH3(C3) 30 323 27/34 27134 50
A510-6040-SH3(C3) 40 40. 34/42 34/42 80
A510-6050-SH3(C3) 50 50.2 42/52 42/52 80
A510-6060-SH3(C3) 60 64.5 54/62 54/62 100
A510-6075-SH3(C3) 75 74.1 62/80 62/80 125
A510-6100-SH3(C3) 100 103 86/99 86/99 150
A510-6125-SH3(C3) 125 118 99/125 99/125 200
A510-6150-SH3(C3) 150 156 131/147 131/147 250
A510-6175-SH3(C3) 175 175 147/163 147/163 300
A510-6215-SH3(C3) 215 194 163/212 163/212 300
A510-6250-SH3(C3) 270 229 192/216 192/216 400
A510-6270-SH3(C3) 300 258 216/246 216/246 400

Fuse type: Choose semiconductor fuse to comply with UL.
Class: CC, J, T, RK1 or RK5

Voltage Range:

For 200V class inverter, use 300V class fuse.

For 400V class inverter, use 600V class fuse.
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11.5 PG Speed Feedback Card

Refer to specified instruction manual for installation of each option card.

IJN5-PG-O o 24~16 AWG
IN5-PG-L Wiring Size (0.205~1.31mm3)
IJN5-PG-L-24
JINS-PG-PM TB1 0.22~0.25 N.M
IN5-PG-PMR
JN5-PG-PMS Torque
IJN5-PG-PMS-24
IN5-PG-PMC TB2 0.2N.M
IJN5-PG-PMC-24

Refer to the dedicated option card manual for installation instructions.
A) JN5-PG-O speed feedback card: Open collector speed feedback card

JN5-PG-0O terminal specification:

Terminal Name Description
Vvee Power supply for encoder.
12V or 5V +5%, 200mA Maximum
GND (0V Common Terminal) (12V or 5V input voltage selected by the Switch Jumper. Can't

use both 12V and 5V at the same time)

Encoder input signal, two-phase input is required for correct

A/ IA,B,/B,Z /Z - : .
divider ratio output. Open collector input type.

A ,B phase divider ratio output, z phase output monitor,

AO, /AO, BO, /BO, Z0O, /2O
Open collector type: 24V, 30mA.

E Grounding Terminal.

JN5-PG-0O block diagram:

. ) | VOO
O | GND
v
GND
VPP 300
AD C —C') 1
;I QSZ §$Z fl]ll::lk
— SSEREL
300 | A
BO O J —1—4
Y Y g =
B0 | © .2 - I lxu_ufp. O | B
W00 | e—o |/m
. [s]
0 s, J § i :l § l:][[]k —T—
0 x —1 l—l - - O |2
L1 "% 300
GND Lle |z
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B) JN5-PG-L / IN5-PG-L-24 speed feedback card: Line driver speed feedback card

JN5-PG-L / IN5-PG-L-24 terminal specification

Terminal Name Description
vee Power supply for encoder.
12V or 5V £5%, 200mA Maximum
GND (0V Common Terminal) (12V or 5V input voltage selected by the Switch Jumper. Can't

use both 12V and 5V at the same time)

Encoder input signal, A correct divider ratio output requires a

A/ /AB,/B,Z/Z . A o .
two-phase input. Line driver input type, RS-422 level input.

A ,B phase divider ratio output, z phase output monitor,

AO, /AO, BO, /BO, Z0O, /ZO . .
Line driver output type, RS-422 level output.

E Grounding terminal.

Note: The AO, /AO, BO, /BO, ZO, /ZO of IN5-PG-L-24 are open collector type output.

JN5-PG-L / IN5-PG-L-24 block diagram:

LR

S e i
b 1 -t —_— o O < s
e P s ==

TR y— é__ﬂl1 LI = LAl ::. i ¥

. R I'-ﬁ . .—_.']'f e i5F - n

I Ty . 1 i =) _‘E?_';_ .

o _-_.-IF-J“ =_,__._" | o= ';' = *
| - ala

wir | SEAEE] .-:I g = T—_ s T ol
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C) JN5-PG-PM speed feedback card: synchronous motor line driver speed feedback
card

JN5-PG-PM terminal specification

Terminal Name Description

vee Power supply for encoder.
GND (0V Common Terminal) 5V £5%, 200mA Maximum

Encoder input signal, A correct divider ratio output requires a
two-phase input.
Line driver input type, RS-422 level input.

A/ IA,B,IB,Z /Z
U /U Vv, IV, 2z Iz

A ,B phase divider ratio output, z phase output monitor,

AO, /AO, BO, /BO, Z0O, /ZO . :
Line driver output type, RS-422 level output.

E Grounding terminal.

JN5-PG-PM block diagram:

K | -
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: Eﬂgﬁ e T i R % £
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q:ﬁﬂi:' . g? " g?l-alt I J:'L‘ s i i e -i:-. ?
RSN 6 S : =
] o
i i o ' L ? i
i I
L et
g
| = = I
IR

£

B

"

o

1-

3
b
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D) JN5-PG-PMR speed feedback card with TAMAGAWA Resolver Encoder

JN5-PG-PMR terminal specification

Terminal Name Description
R+, R- Excitation signal to Resolver. 7Vrms, 10KHz.
S1, S3 COS signals from Resolver.
S2,54 SIN signals from Resolver.

A,B,Z pulse Monitor signal output,

+1 "y b+! b_y +1 - . .
ar a Zh 2 Line driver output Type,RS-422 level.

E Grounding terminal

JN5-PG-PMR

R1
R2

S1
S3 Resolver

S2
sS4 /

a+! a-! /7
b+, b-, 11
Z+, Z- 77

E) JIN5-PG-PMS/IN5-PG-PMS-24 speed feedback card with Heidenhain ERN 1387

Encoder
JN5-PG-PMS / IN5-PG-PMS-24 terminal specification

Terminal Name Description
E5V Power supply for encoder. 5V+5%, 200mA
GND 0V Common Terminal
C+,C- input C pulse from the encoder, Vp-p=0.6~1.2V
D+, D- input D pulse from the encoder, Vp-p=0.6~1.2V
A+, A- input A pulse from the encoder, Vp-p= 0.6~1.2V, fmax=20KHz
B+, B- input B pulse from the encoder, Vp-p= 0.6~1.2V, fmax=20KHz
R+, R- input R pulse (encoder home pulse)
a+, a- output a ratio of the A pulse frequency
b+, b- output b ratio of the B pulse frequency

Note: The a+, a-, b+, b- of IN5-PG-PMS-24 are open collector type output.
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ENCORDER JIN5-PG-PMS

Samrn
LT

HH

0w >

AN
A-B-R-

HH

Vi

F. IN5-PG-PMC/IN5-PG-PMC-24 speed feedback card with Heidenhain ERN 1313

Encoder
JN5-PG-PMC / IN5-PG-PMC-24 terminal specification

Terminal Name Description
E5V Power supply for encoder. 5V+5%, 200mA
GND 0V Common Terminal
DATA+/- Bi-direct data for the encoder, RS485 driver.

CLOCK+/- output clock to the encoder, line driver RS422 output
A+, A- input A pulse from the encoder, Vp-p= 0.6~1.2V, fmax=20KHz
B+, B- input B pulse from the encoder, Vp-p= 0.6~1.2V, fmax=20KHz

a+t/a-, b+/b- line driver RS422 output( a ratio of the A,B pulse frequency)

Note: The a+, a-, b+, b- of IN5-PG-PMS-24 are open collector type output.

ENCORDER JNS-PG-PUC
A+ B+
o l A M
& B l? I
. T A r Yo
Vi A b 1
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11.6 Other Options
A. Analog Operator

* Besides the standard LED & LCD keypad in inverter A510s, analog dial operator (JNEP-16-F) is also

available. Refer to the following figure. This operator can be pulled out and movable. Refer to the

following figure for wiring with inverter.

Circuit-breaker

24VG

(+10V, 20 mA)
10V for speed setting

A510s

O Consistent

-Q frequency
G Q

output

30V DC,

Run

1,2

250V AC, below 1A
below 1A

Multi-function terminal

Mult-function output

2k All Main speed command
(OPEN
GND 0oV COLLECTOR
F 48V, 50mA
’_'OM | A01 Analog output )
U] onp -
L T v
Analog operator
(JNEP-16-A)

(a) Appearance

B. Blank cover and keypad extension cable

(b) Wiring

When used for remote control purposes, the keypad can be removed and remotely connected with an
extension cable. Extension cables are available in the following lengths: 1m (3.3ft), 2m (6.6ft), 3m (10ft),

and 5m (16.4ft).

Remote control

11-19

Name Model Specification
JN5-CB-01M 1m (3.3ft)
LED digital
operator wire JN5-CB-02M 2m (6.6ft)
with blank | 3\5.cB-03Mm 3m (10ft)
cover
JN5-CB-05M 5m (16.4ft)




When using a remote mount keypad a blank cover can be installed in place of the original keypad to
prevent dust and debris from entering the inverter.

Blank keypad cover

LED keypad dimensions

5 2 CYERE - I

C. Copy Unit (JN5-CU)

Name Model Specification
Blank cover JN5-OP-A03 Blank cover
Name Model Specification
JN5-CB-01M 1m (3.3ft)
LED digital JN5-CB-02M 2m (6.6ft)
operator wire | j\5.cB-03M 3m (10ft)
JN5-CB-05M 5m (16.4ft)
- L] 'S
T':-.. R & \'b\ ' ;
e
1| 2
.-I ' “[
RS N

The copy unit is used to copy an inverter parameter setup to another inverter. The copy unit saves time
in applications with multiple inverters requiring the same parameter setup.
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85.

v
®® @ o

62.0 14.2

221

Copy Unit (JN5-CU) dimensions and appearance

D. Option Protective Cover

The installation environment will have a direct affect on the correct operation and the life span
of the inverter. To obtain maximum service life inverter shall be installed in a suitable
environoment as spaecifed in this manual. Chapter 3.1.

Option cover may be used to provide protection against external objects entering the
unit and and restrict dust ingress. No temperature derate is hecessary.

Option cover part numbers:

Frame Model
1 JN5-CR-A01
2 JN5-CR-A02
4 JN5-CR-A04

] o
B
r—- R -
[EE-y r——

] -
i e
e R -
—, r—

Protective Cover Installation of Protective Cover Inverter with Protective Cover
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11.7 Communication Options

(a) PROFIBUS communication interface module (JN5-CM-PDP)
For wiring example and communication setup refer to JN5-CM-PDP communication option manual.

(b) DEVICENET communication interface module (JN5-CM-DNET)
For wiring example and communication setup refer to JIN5-CM-DNET communication option manual.

(c) CANopen communication interface module (JN5-CM-CAN)
For wiring example and communication setup refer to IN5-CM-CAN communication option manual.

(d) TCP-IP communication interface module (JN5-CM-TCPIP)
For wiring example and communication setup refer to IN5-CM-TCPIP communication option manual.
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Appendix A: Communication Networks

Al.1 RS485 —Network (Modbus)

This section shows a RS485 network consisting of several inverters communicating using the
built-in Modbus RTU protocol.

Resistor
120 Ohm

Notes:

Inverter #1 Inverter #2 Inverter #n
SW4a
o S- —t S- —t S-
¥ I I
’ S+ LE sy L Uls+ LE
[ T T I
@
X " ®
RS232/
RS485

GND RX TX
PC/PLC
RS232

Resistor
120 Ohm
-I/+

PC/PLC
RS485

Wiring diagram RS485 Modbus RTU Network

- APC/PLC controller with a built-in RS-485 interface can be connected directly to the RS-485
network. Use a RS232 to RS485 converter to connect a PC / PLC with a built-in RS-232 interface.

- A maximum of 31 inverters can be connected to the network. Terminating resistors of 120 ohm must
be installed at both end of the network.

Refer to A510s RS-485 Modbus communication manual for more information.
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Al1.2 Profibus DP Network

This section shows a Profibus DP network consisting of several inverters communicating using
the profibus DB option card.

Inverter #1 Inverter #2 Inverter #n

24v t

IN5-CM-PDP
Resistor N D
© 3
220 Ohm o2
=8

Profibus

Controller

Wiring diagram Profibus DP Network
Notes:

- Requires a Profibus DP option card (JN5-CM-PDP) for each inverter.
- Requires 24Vdc power supply. Size power supply based on the number of inverters on the network.
- A maximum of 31 inverters can be connected to the network. Terminating resistors of 220 ohm must

be installed at both end of the network.

Refer to JN5-CM-PDP option communication manual for more information.
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Appendix B: UL Instructions

Electric Shock Hazard

Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Warning

Electric Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show inverters without covers or safety shields to show details. Be sure to
reinstall covers or shields before operating the inverters and run the inverters according to the instructions
described in this manual.

Always ground the motor-side grounding terminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even
after the power supply is turned off. After shutting off the power, wait for at least the amount of time specified
on the inverter before touching any components.

Do not allow unqualified personnel to perform work on the inverter.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar
with installation, adjustment, and maintenance of inverters.

Do not perform work on the inverter while wearing loose clothing, jewelry, or lack of eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before
beginning work on the inverter.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
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Warning

Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical
connections.

Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire.

Verify that the rated voltage of the inverter matches the voltage of the incoming power supply before applying
power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire. Attach the inverter to metal or other
noncombustible material.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the inverter and circuit
boards.
Failure to comply may result in ESD damage to the inverter circuitry.

Never connect or disconnect the motor from the inverter while the inverter is outputting voltage.
Improper equipment sequencing could result in damage to the inverter.

Do not use unshielded cable for control wiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded
twisted-pair wires and ground the shield to the ground terminal of the inverter.

Do not modify the inverter circuitry.
Failure to comply could result in damage to the inverter and will void warranty.Teco is not responsible for any
modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the inverter and
connecting any other devices.
Failure to comply could result in damage to the inverter.
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< UL Standards
The UL/cUL mark applies to products in the United States and Canada and it means that UL has
performed product testing and evaluation and determined that their stringent standards for product safety

have been met. For a product to receive UL certification, all components inside that product must also
receive UL certification.

C Us
LISTED

UL/cUL Mark

K7

% UL Standards Compliance

This inverter is tested in accordance with UL standard UL508C and complies with UL requirements. To
ensure continued compliance when using this inverter in combination with other equipment, meet the
following conditions:

B Installation Area

Do not install the inverter to an area greater than pollution severity 2 (UL standard).
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B Main Circuit Terminal Wiring

UL approval requires crimp terminals when wiring the inverter's main circuit terminals. Use crimping tools
as specified by the crimp terminal manufacturer. Teco recommends crimp terminals made by NICHIFU for
the insulation cap.

The table below matches inverter models with crimp terminals and insulation caps. Orders can be placed
with a Teco representative or directly with the Teco sales department.

Closed-Loop Crimp Terminal Size

Drive Model Wire Gauge mm2 , (AWG) Terminal | Crimp Terminal Tool Insulation Cap
A5105 R/L1 « S/L2 « T/L3| U/T1 « VT2 « W/T3| Screws Model No. Machine No. Model No.
2 (14) R2-4 TIC 2
2001/2002 3.5 (12) M4 R5 54 Nichifu NH1/ 9 TIC 3.5
5.5 (10) : TIC 5.5
2003/2005/2008 5.5 (10) M4 R6.5-4 Nichifu NH1/ 9 TIC 5.5
2010 8 (8) M4 R84 Nichifu NOP 60 TIC 8
2015/2020/2025 22 (4) M6 R22-6 | Nichifu NOP 60 / 150H| _ TIC 22
2030/2040 60 (1/0) M8 R60-8 | Nichifu NOP 60 / 150H| __ TIC 60
2050/2060 100 (4/0) M10 R80-10 Nichifu NOP 150H TIC 80
2075/2100 200 (4/0)#+2 M10 R100-10 Nichifu NOP 150H TIC 100
2 (1a) R2-4 TIC 2
4001/4002/4003 3.5 (12) M4 R5. 54 Nichifu NH 1/ 9 TIC 3.5
5.5 (10) : TIC 5.5
4005/4008 gg E g; M4 R5.5-4 Nichifu NH 1 / 9 Hg gg
4010/4015/4020 8 (8) M4 R84 Nichifu NOP 60 TIC 8
4025/4030 14 (6) M6 R14-6 | Nichifu NOP 60/ 150H| _ TIC 14
4040/4050 38 (2) M8 R38-8 | Nichifu NOP 60 / 150H|  TIC 38
| 4060/4075
4100/4125 80 (3/0) M10 RB0-10 Nichifu NOP 150H TIC 80
4150/4175/4215 100 (4/0)#2 M10 R100-10 Nichifu NOP 150H TIC 100
2125 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
2150 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4250 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4300 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4375 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4425 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
Drive Model Wire Gauge mm2 , (AWG) Terminal| Crimp Terminal Tool Insulation Cap
A510S (F) R/L1 - S/L2 - T/L3[ U/T1 - W/T2 - W/T3| Screws Model No. Machine No. Model No.
2 (14) Ro-4 TIC 2
4001/4002/4003 3.5 (12) M4 n5 54 Nichifu NH 1 / 9 TIC 3.5
5.5 (10) : TIC 5.5
4005/4008 32 E g; M4 RS.5-4 Nichifu NH 1/ 9 ﬂg 35
4010/4015 8 (8) M4 R84 Nichifu NOP 60 TIC 8
4020/4025/4030 14 (6) M6 R14-6 | Nichifu NOP 60/ 150H| _ TIC 14
4040/4050/4060 38 (2) M8 R38-8 | Nichifu NOP 60 / 150H] __TIC 38
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% Motor Overtemperature Protection

Motor overtemperature protection shall be provided in the end use application.

B Field Wiring Terminals

All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the

proper connections that are to be made to each terminal and indicate that copper conductors, rated 75°C
are to be used.
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B Inverter Short-Circuit Rating

This inverter has undergone the UL short-circuit test, which certifies that during a short circuit in the power
supply the current flow will not rise above value. Please see electrical ratings for maximum voltage and
table below for current.

* The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or
greater than the short-circuit tolerance of the power supply being used.

« Suitable for use on a circuit capable of delivering not more than (A) RMS symmetrical amperes
for.DiJ2.IHp in 240 / 480 V class drives motor overload protection.

Horse Power ( Hp ) Current ( A) Voltage ( V)
1-50 5,000 240/ 480
51 -200 10,000 2407 480
201 - 400 18,000 240/ 480
401 - 600 30,000 2401 480

< Inverter Motor Overload Protection

Set parameter 02-0 | (motor rated current) to the appropriate value to enable motor overload protection.
The internal motor overload protection is UL listed and in accordance with the NEC and CEC.

Il 02-01 Motor Rated Current

Setting Range Model Dependent
Factory Default: Model Dependent

The motor rated current parameter (02-0) protects the motor and allows for proper vector control when
using open loop vector or flux vector control methods (00-00 = 2 or 3). The motor protection parameter
08-05 is set as factory default. Set 02-01 to the full load amps (FLA) stamped on the nameplate of the
motor. The operator must enter the rated current of the motor (17-02) in the menu during auto-tuning. If the
auto-tuning operation completes successfully (17-00 = 0), the value entered into 17-02 will automatically
write into 02-0 1.
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I 08-05 Motor Overload Protection Selection

The inverter has an electronic overload protection function (OL1) based on time, output current, and output
frequency, which protects the motor from overheating. The electronic thermal overload function is
UL-recognized, so it does not require an external thermal overload relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

08-05 Selection for motor overload protection (OL1)

xxx0b: Motor overload is invalid
xxx1b: Motor overload is valid
xx0xb: Cold start of motor overload
xx1xb: Hot start of motor overload
x0xxb: Standard motor

x1xxb: Special motor

Oxxxb: Reserved

1xxxb: Reserved

Range

Sets the motor overload protection function in 08-05 according to the applicable motor.

08-05 = ---OB: Disables the motor overload protection function when two or more motors are connected to
a single inverter. Use an alternative method to provide separate overload protection for each motor such
as connecting a thermal overload relay to 1he power line of each motor.

08-05 = --1-B: The motor overload protection function should be set to hot start protection characteristic
curve when the power supply is turned on and off frequently, because the thermal values are reset each
time when the power is turned off.

08-05 = -0—B: For motors without a forced cooling fan (general purpose standard motor), the heat
dissipation capability is lower when in low speed operation.

08-05 = -1—B: For motors with a forced cooling fan (inverter duty or VIF motor), the heat dissipation
capability is not dependent upon the rotating speed.

To protect the motor from overload by using electronic overload protection, be sure to set parameter
02-01 according to the rated current value shown on the motor nameplate.

Refer to the following "Motor Overload Protection Time" for the standard motor overload protection curve
example: Setting 08-05 = -0--B.
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Il 08-06 Motor Overload Operation Selection
08-06 Start-up mode of overload protection operation (OL1)

0: Stop output after overload protection

Range . . .
1: Continuous operation after overload protection.

08-06=0: When the inverter detects a motor overload the inverter output is turned off and the OL1 fault
message will flash on the keypad. Press RESET button on the keypad or activate the reset function
through the multi-function inputs to reset the OL1 fault.

08-06=1: When the inverter detects a motor overload the inverter will continue running and the OL1 alarm
message will flash on the keypad until the motor current falls within the normal operating range.

UL- Additional Data

Recommended Input Fuse Selection
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